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Abstract

Background: Women who experience anxiety during pregnancy may have various symptoms of insomnia and
decreased sleep quality.

Objective: The study aimed to evaluate the relationship between sleep quality and anxiety during pregnancy was
analyzed and affecting factors.

Methodology: This was a descriptive study. The study was conducted in the obstetrics clinic of a university
hospital in Turkey between the dates of January 2020 and March 2020. 364 pregnant women matching the sample
criteria at the time of the study were included in the study. The sample of the study consisted of literate primipara
and multipara women who were at and over 12 weeks of pregnancy and the age of 18. The data were collected by
Personal Information Form, Pittsburgh Sleep Quality Index and State-Trait Anxiety Inventory.

Results: A negative, weak and statistically significant relationship was found between the state and trait anxiety
scores and the PSQI score (p<.001). It was determined that as the age increased (p=.009), the risk of poor sleep
quality increased in the participants who stated that they had sleep problems during pregnancy (p = <.001) and in
those who had high trait anxiety scale scores (p = <.001)

Conclusions: Poor sleep quality is a common problem for pregnant women. Anxiety, increased age, and reporting
sleep problems in pregnancy were determined as factors determining sleep quality. These findings support the
need for research to be conducted on sleep quality in the perinatal period by healthcare professionals to support
pregnant women and infants better. Therefore, we recommend nurses pay more attention to sleep problems
especially for pregnant women with anxiety disorders and advanced maternal ages, and to provide sleep
consultancy.
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Introduction

Pregnancy is one of the most important periods in
a woman's life. Although it is a natural
phenomenon, pregnancy is accompanied by
significant physiological, psychological, and
social changes (Palagini et al., 2014). Sleep
disorders are one of the most common problems
experienced in pregnancy (Ko, Lin, & Chen,
2015; Zafarghandi et al., 2012). Sleep disorders
usually start from the 12th week of pregnancy and
increase in the last trimester (Naghi, Keypour,
Ahari, Tavalai, & Khak, 2011; Zafarghandi et al.,
2012). As pregnancy progresses, the number and
duration of nocturnal awakenings increase and
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sleep duration decreases (Polo-Kantola, Aukia,
Karlsson, Karlsson, & Paavonen, 2017). Factors
such as hormonal changes, restless legs syndrome,
frequent urination, fetal growth, respiratory
distress, and snoring during pregnancy may affect
sleep quality and disorders in pregnancy (Pinar et
al., 2014; Ruiz-Robledillo, Canario, Dias, Moya-
Albiol, & Figueiredo, 2015). In addition, it has
been stated that anxiety and sleep disorders are
closely related during pregnancy. Pregnant
women may experience anxiety for reasons such
as protecting themselves and the health and safety
of the fetus, the need to embrace the role of
motherhood or to identify with it, fear of
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childbirth, and changes occurring in the body (Ko
et al, 2015). Accordingly, women who
experience anxiety during pregnancy may have
various symptoms of insomnia and decreased
sleep quality (Polo-Kantola et al.,, 2017,
Wojujutari, Alabi, & Matthew, 2018). It has been
stated that poor sleep quality and anxiety in
pregnant women have labor outcomes such as
preterm labor and increased C-section rates as
well as negative neonatal outcomes such as low
birth-weight infant and intrauterine growth
retardation (Palagini et al., 2014).

Sleep disorders during pregnancy were
comprehensively presented in previous studies.
However, a limited number of studies investigated
the impact of psychological symptoms on sleep
during pregnancy, and almost all of them were
considered as depression only. Besides, as far as
we know, none of these studies addressed the
possible accompanying effect of anxiety on sleep
during pregnancy, although anxiety was
intensively presented in other periods. There are
a limited number of studies evaluating the
relationship between psychological symptoms
and sleep during pregnancy in the literature, and
these studies generally analyzed the relationship
between depression and sleep disorders in
pregnancy (Kamysheva, Skouteris, Wertheim,
Paxton, & Milgrom, 2010; Okun, Kiewra, Luther,
Wisniewski, & Wisner, 2011; Skouteris,
Germano, Wertheim, Paxton, & Milgrom, 2008).
In our study, the relationship between sleep
quality and anxiety during pregnancy was
analyzed, and affecting factors were evaluated.

Materials and Methods

Study design

This was a cross-sectional study. The study was
conducted in the obstetrics clinic of a university
hospital in Turkey between the dates of January
2020 and March 2020. 364 pregnant women
matching the sample criteria at the time of the
study were included in the study. The sample of
the study consisted of literate primiparous and
multiparous women who were at and over 12
weeks of pregnancy and the age of 18. Pregnant
women with high-risk pregnancy and psychiatric
diagnosis and using sleeping pills were excluded
from the study.

Data collection tools: The data were collected
through ‘Personal Information Form’, ‘Pittsburgh
Sleep Quality Index (PSQI)’ and ‘State-Trait
Anxiety Inventory (STAI TX-1 and STAI TX-2)".
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Personal information form

It is a form consisting of 15 questions that
determine the socio-demographic characteristics
of pregnant women, their knowledge about the
stages of pregnancy, and their sleep conditions
during pregnancy.

Pittsburgh Sleep Quality Index (PSQI)

Sleep quality was evaluated through the
Pittsburgh Sleep Quality Index (PSQI). The index
consists of seven components, which are
subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep
disturbance, use of sleep medication, and daytime
dysfunction. Individuals score each of the
multiple-choice questions from 0 to 3. The total
score of the seven components gives the total
PSQI score. The total score obtained from this
index ranges from 0 to 21, and those scoring
above 5 are considered to have poor sleep quality,
and those scoring 5 and below are considered to
have good sleep quality. The value for Cronbach’s
Alpha regarding the reliability and validity of the
index in Turkey was reported to be 0.80 (Agargun,
Kara, & Anlar, 1996).

State-Trait Anxiety Inventory (STAI TX-1 and
STAI TX-2)

The Likert-type scale, developed by Spielberg et
al., consists of 40 items, 20 of which 1862r efor
measuring state anxiety, and 20 of which 1862r
efor measuring trait anxiety. The scale is a 4-point
Likert type with “not at all”, “somewhat”,
“moderately so”, “very much so” options. The
total scores obtained from both scales are
evaluated separately. There are direct expressions
that determine negative and positive emotions, or
reverse expressions that determine straight and
positive emotions. In scoring, the total score of
reverse expressions is subtracted from the total
score of the direct expressions. A predetermined
and fixed value is added to this number. This
value is 50 for state anxiety and 35 for trait anxiety
(Spielberger CD, Gorsuch RL, & R, 1970).
Procedure

Data collection tools were applied to mothers who
applied to the obstetrics clinic of the hospital
where the study was conducted, meet the sample
criteria, and volunteer to participate in the study.
Written and verbal consent were obtained before
the application by informing the participants
about the aim of the study. Data collection tools
were applied to the participants by the face-to-face
interview method by the researchers. Participants
who applied to obstetrics clinics and met the
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sample criteria were randomly included in the
sample.

Statistical analysis

Frequency tables and descriptive statistics were
used in the interpretation of findings. The
comparison of two independent groups in data
showing a non-normal distribution was conducted
through “Mann-Whitney U” test (Z-table value);
the comparison of three or more independent
groups was conducted through “Kruskal-Wallis
H” test (y2-table value). Spearman’s correlation
coefficient was used in analyzing the relationship
between two quantitative variables showing a
non-normal distribution. The analysis of variables
that were determinants of the PSQI groups was
conducted through Binary Logistic Regression:
Backward LR model.

Ethical statement

Institutional permissions were obtained from the
Non-Interventional Clinical Research Ethics
Committee of Eskisehir Osmangazi University
(approval  number:  E.147068-11.12.2019).
Written permission and approval were obtained
from hospitals and units where this study was
conducted. Consent of all the participating
mothers was also taken.

Results

The mean age of pregnant women was 29.12 +
5.76 and 135 pregnant women (37.1%) were in the
25-29 age group. 151 (41.5%) of the pregnant
women were college graduates, 205 (56.3%) of
them were housewives, and 198 (54.4%) of them
had a moderate socioeconomic status. 43 (11.8%)
of the participants also smoked during pregnancy.
183 pregnant women (50.3%) were in the second
trimester of pregnancy; 169 (46.4%) of them
experienced their first pregnancy. (Table 1)
While 71 (19.5%) of the pregnant women had had
sleep problems before pregnancy, 218 (59.9%) of
them stated that they had sleep problems during
pregnancy. While half of the pregnant women
(55.8%) described the quality of sleep as good
during pregnancy, the most experienced sleep
problem by pregnant women was frequent
nocturnal awakenings (50.8%) (Table 2). Table 3
shows the comparison of PSQI scores according
to some socio-demographic and obstetric
characteristics of pregnant women. PSQI scores
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of the pregnant women were statistically
significant according to the age, gestational week,
history of miscarriage, their status of desiring the
baby, and their status of going to the pregnancy
follow-up regularly. When analyzed by age
groups, PSQI scores of pregnant women aged 35
and over were found to be higher than pregnant
women in the other age group (under 25 and 25-
29 age group) (x2=14.254, p=0.003). When
evaluated according to gestational weeks, PSQI
scores of pregnant women who were in the last
trimester were higher than those in the second
trimester (x2=17.165, p<.001). PSQI scores of
pregnant women who experienced a miscarriage
in previous pregnancies (Z=-1.978, p=0.048),
who had unintended pregnancy (Z=-2.056;
p=0.040), and who went to regular pregnancy
follow-ups (Z=-2.065, p=0.039) were found to be
higher. PSQI scores of pregnant women according
to their sleep characteristics are given in Table 4.
PSQI scores of pregnant women who had had
sleep problems before pregnancy (Z=-5,420,
p<.001) and who had sleep problems during
pregnancy (Z=-9.940, p<.001) were higher than
those who did not have sleep problems before and
during pregnancy. PSQI scores of pregnant
women whose average sleep duration in
pregnancy was less than 8 hours (32=80.362,
p<.001) and who defined their sleep quality
during pregnancy as poor (y2=131.659, p<.001)
were found to be higher.

A negative, weak and statistically significant
relationship was found between the state (r=-.322,
p<.001) and trait anxiety (r=-.380, p<.001) scores
and the PSQI score. As a result of the Logistic
Regression: Backward LR model performed by
including all significant parameters in paired
comparisons, variables of age (year),
experiencing sleep problems during pregnancy,
and trait anxiety inventory scores were used in the
optimal model. It was determined that all
variables included in the model affected sleep
quality. It was determined that as the age
increased (p=.009), the risk of poor sleep quality
increased in the participants who stated that they
had sleep problems during pregnancy (p=<.001)
and in those who had high trait anxiety scale
scores (p=<.001) (Table 5).
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Table 1. Socio-demographic characteristics of the participants

Variable (N=364) n %
Age [X £ S.D.—25,12=5,76 (year)]

<25 75 20.6
25.29 135 37.1
30-34 87 23.9
>35 67 18.4
Education level 41 11.3
Primary school 46 12.6
Middle School 126 34.6
High school 151 41.5
College

Occupational Status

Not working 205 56.3
Working 159 43.7
Economic level

Bad 15 4.1
Middle 198 54.4
Good 151 41.5
Smoking

Yes 66 18.1
No 298 81.9
Smoking during pregnancy

Yes 43 11.8
No 321 88.2

Pregnacy [X + S.D.—25,22=8,14 (week)]

Ist trimester (1-13 weeks) 23 6.3

2nd trimester (14-26 weeks) 183 50.3
3rd trimester (27-41 weeks) 158 43.4
Number of pregnancies

1 169 46.4
2 113 31.0
3 49 13.5
>4 33 9.1

Miscarriage status

Yes 80 22.0
No 284 78.0
Status of wanting the baby

Yes 328 90.1
No 36 9.9

Regular pregnancy monitoring

Yes 346 95.1
No 18 4.9

Table 2. Distribution of sleep characteristics related to the study

Variable (N=364) n %
Sleep problems before pregnancy

Yes 71 19.5
No 293 80.5
Sleep problems during pregnancy

Yes 218 59.9
No 146 40.1
Sleep quality during pregnancy

Very good 50 13.7
Good 203 55.8
Bad 96 26.4
Very bad 15 4.1
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Average sleep

<8 hours 145 39.8
8-9 hours 153 42.1
>10 hours 66 18.1
Sleep problem during pregnancy *

Can't sleep at all 27 7.4

Difficulty falling asleep 110 30.2
Waking up often 185 50.8
Difficulty waking up 69 19.0
Waking up with respiratory distress 54 14.8
Daytime sleepiness 105 28.8
Waking up too early 59 16.2
Don't yell while sleeping 11 3.0

Waking up with snoring 26 7.1

Bad dreams 39 10.7

* More than one answer was given to the question.

Table 3. Comparison of PSQI scores of pregnant women according to some socio-demographic
and obstetric characteristics

Variable (N=364) n Pittsburgh sleep quality index Statistical analysis
X+ S.D. Median [IQR]

Age

<25! 75 6.12+3.80 5.0 [5.0] =14.254

25-292 135 6.194+3.45 6.0 [4.0] p=0.003

30-34° 87 7.53+3.86 7.0 [7.0] [1.2-4]

>354 67 7.94+3.67 8.0 [5.0]

Education level

Primary school 41 7.34+4.29 6.0 [7.0]

Middle School 46 6.65+4.00 6.0 [5.5] *=7.748

High school 126 7.41+3.64 7.0 [5.0] p=0.052

College 151 6.18+3.47 6.0 [5.0]

Occupational Status

Not working 205 6.84+3.46 6.0 [5.5] 7=-0.554

Working 159 6.74+4.05 6.0 [5.0] p=0.580

Economic level

Bad 15 8.07+4.10 7.0 [8.0] r=1.381

Middle 198 6.734+3.43 6.0 [5.0] p=0.501

Good 151 6.76+4.04 6.0 [5.0]

Smoking

Yes 66 7.55+4.07 7.0 [7.3] 7=-1.677

No 298 6.634+3.63 6.0 [5.0] p=0.094

Smoking during

pregnancy

Yes 43 8.07£3.91 7.0 [7.0] 7=-2.292

No 321 6.63+3.67 6.0 [5.0] p=0.022

Pregnacy

Ist trimester 23 7.09+3.67 7.0[7.0] =17.165

2nd trimester 183 6.03+£3.71 6.0 [5.0] p<.001

3rd trimester 158 7.94+£3.58 8.0 [5.3] [2-3]

Number of pregnancies

1 169 6.2243.38 6.0 [4.0]

2 113 7.18+3.77 7.0 [6.0] 1*=6.433

3 49 7.22+4.04 6.0 [6.0] p=0.092

>4 33 7.82+4.41 7.0 [7.5]

Miscarriage status

Yes 80 7.53+3.90 7.0 [6.0] 7=-1.978

No 284 6.5943.65 6.0 [5.0] p=0.048
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Status of wanting the baby

Yes 328 6.66+3.68 6.0 [5.0] 7=-2.056
No 36 8.06£3.93 8.0 [6.0] p=0.040
Regular pregnancy

monitoring

Yes 346 6.88+3.73 6.0 [6.0] 7=-2.065
No 18 5.1143.18 4.5 [3.3] p=0.039

Table 4. Comparison of PSQI scores according to sleep characteristics

Variable (N=364) n Pittsburgh sleep quality index Statistical analysis
X+ S.D. Medyan [IQR]

Sleep problems before

pregnancy

Yes 71 9.03+£3.77 10.0 [6.0] 7=-5.420

No 293 6.26+3.51 6.0 [4.0] p<.001

Sleep problems during

pregnancy

Yes 218 8.32+3.52 8.0 [5.0] 7=-9.940

No 146 4.52+2.74 4.0 [3.3] p<.001

Sleep  quality  during

pregnancy

Very good! 50 3.54+2.29 3.0[3.0] *=131.659

Good? 203 5.86+2.90 6.0 [3.0] p<.001

Bad® 96 9.53+£2.98 10.0 [4.8] [1-2 3.4]

Very bad* 15 12.80+4.39 14.0 [4.0] [2-3.4] [3-4]

Average sleep

<8 hours 145 9.06+3.89 9.0 [6.0] 1*=80.362

8-9 hours 153 5.46+2.88 5.0 [4.5] p<.001

>10 hours 66 4.94+2.31 5.0[3.0] [1-2.3]

Table 5. Examining the factors affecting sleep quality (PSQI)

Variable B S.H. Wald Sd p OR 95% G.A. (OR)
Under Upper
Age (year) 0.063 0.024 6.904 1 0.009 1.065 1.016 1.116
Pregnant sleep problem * 1.955 0.257 57.957 1 <.001 7.065 4271  11.688
Trait anxiety 0.066 0.014 20.600 1 <.001 1.068 1.038 1.099
Constant - 0.953 31.748 1 <.001 0.005
5.368

CCR=81.4%y%(s=7.645, p=0.469

* Reference category for sleeping problems during pregnancy: No

Discussion

Our study confirmed that there is a significant
deterioration in sleep quality during pregnancy. It
was determined that the sleep quality gets worse
especially in the later weeks of pregnancy. After
questioning the sleep conditions of pregnant
women with a detailed survey, we determined that
60% of them had sleep problems, general sleep
quality decreased as pregnancy progressed, and
the biggest sleep problem experienced during
pregnancy was frequent awakenings. In line with
the studies analyzing the sleep quality in pregnant
women through PSQI, it was determined that the
sleep quality of pregnant women was lower
especially in the third trimester (Tsai, Kuo, Lai, &
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Lee, 2011; Volkovich, Tikotzky, & Manber,
2016). While it is accepted that sleep quality is
frequently impaired during pregnancy and the
postpartum period, there is still obscurity
regarding why this situation occurs. Especially in
the third trimester, poor sleep quality is associated
with increased physical discomfort, increased
need for urination, back pain, or restless leg
syndrome (Cai et al., 2013; Okun, Mancuso,
Hobel, Schetter, & Coussons-Read, 2018).
Besides, pregnancy-related hormones such as
progesterone, estrogen, cortisol, and oxytocin
gradually increase during pregnancy, which may
affect sleep quality in pregnant women (Field et
al., 2007; Mehta, Shafi, & Bhat, 2015). Women
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suffering from insufficient sleep period reported
an increased prevalence of poor sleep quality
during pregnancy; this result is consistent with the
results of the study investigating sleep duration
and quality in Chinese pregnant women (Xu, Liu,
Zhang, Sharma, & Zhao, 2017). However, in this
study evaluating sleep duration and sleep quality,
sleep quality was evaluated subjectively by the
pregnant women themselves (Xu et al., 2017),
while an objective measurement tool was used to
evaluate sleep quality in our study.

Although hormonal and mechanical factors are
associated with sleep disorders in pregnancy, little
is known about contributing or related factors
(Field et al., 2007). In this study, it was
determined that sleep quality is negatively
affected in women with high anxiety levels.
Previous epidemiological studies presented that
there is a relationship between sleep and anxiety
in non-pregnant populations (Gregory et al., 2005;
Taylor, Lichstein, Durrence, Reidel, & Bush,
2005). The relationship between sleep and anxiety
during pregnancy may be more complex due to
psychosocial and biological changes (Yu et al.,
2017). The relationship between sleep and anxiety
during pregnancy may be more complicated due
to psychosocial and biological changes (Yu et al.,
2017). While anxiety alone increases sleep
problems during pregnancy, it may also increase
the impact of other factors that can cause sleep
disorder (Field et al., 2007). In our study, we
determined that especially women with lifelong
anxiety disorder experienced poor sleep quality in
the model that we created to evaluate the factors
that affect sleep quality the most. It is known that
women with lifelong anxiety disorder before
pregnancy experience higher psychopathological
symptoms in the peripartum period compared to
women without lifelong anxiety disorder before
pregnancy (Asselmann, Kunas, Wittchen, &
Martini, 2020). This finding is compatible with
previous evidence regarding that a history of
mental illness such as anxiety and depression is
associated with an increased risk for anxiety and
depressive symptoms and disorders during
pregnancy and postpartum period (Asselmann et
al., 2020; Biaggi, Conroy, Pawlby, & Pariante,
2016; Schubert et al., 2017). This finding is
compatible with previous evidence regarding that
a history of mental illness such as anxiety and
depression is associated with an increased risk for
anxiety and depressive symptoms and disorders
during pregnancy and postpartum period (Wen,
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Ko, Jou, & Chien, 2018; Yang et al., 2020).
Women with advanced maternal age traditionally
tend to have heavier domestic responsibilities and
care burden (Yang et al., 2020) and to be more
affected by physiological and psychological
factors, and these factors probably contribute to
poor sleep quality. It has been stated that sleep
disorders in pregnancy start at the 12th week in
line with the literature, and therefore women who
were at and over 12 weeks of pregnancy were
included in the study. The results obtained from
our study may not be generalized to the early
stages of pregnancy, as it focused on late
pregnancy.

Conclusions: Poor sleep quality is a common
problem for pregnant women. It was determined
that sleep quality in pregnant women is lower
especially in the third trimester. Besides, anxiety,
increased age, and reporting sleep problems in
pregnancy were determined as  factors
determining sleep quality. These findings support
the need for research to be conducted on sleep
quality in the perinatal period by healthcare
professionals to support pregnant women and
infants better. Therefore, we recommend nurses
pay more attention to sleep problems especially
for pregnant women with anxiety disorders and
advanced maternal ages, and to provide sleep
consultancy. Furthermore, behavioral
interventions such as cognitive behavioral
therapy, awareness meditation, and relaxation
techniques, on which there is evidence about
having positive effects on sleep problems and
anxiety disorders, can be applied by psychiatric
nurses. Research to be conducted should include
the determinants of sleep quality such as prenatal
anxiety and increased age in the supportive model
of sleep-related prenatal care. Future studies can
investigate this issue.
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