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Objectives: Advanced clinical management has increased the survival rate of premature infants. Mothers of premature infants have more con-
cerns about their infant’s health, which may impair their sleep quality. This study aimed to investigate the sleep quality of Korean mothers of
premature infants after neonatal intensive care unit (NICU) discharge. Methods: Face-to-face interviews were conducted for 90 mothers of in-
fants corrected aged 0-12 months who were born at <37 weeks of gestation and had been discharged from the NICU. The questionnaire con-
sisted of the general background of mother including family, employment status and medical history of infants; Pittsburgh Sleep Quality Index
(PSQI) to assess the mother’s sleep status; the Brief Infant Sleep Questionnaire to assess the infant’s sleep status. Results: The mean global PSQI
score was 8.0+4.0. In total, 70/90 mothers were identified as poor sleepers (PSQI scale >5). There was significant difference in premature in-
fants’ age, corrected age, weight, duration since NICU discharge, and frequency and duration of night waking. However, it did not show signif-
icance in maternal factor, familial background, medical condition of infant. Conclusion: Most Korean mothers of premature infants experi-
enced poor sleep quality even after their infants were discharged. We found that mothers with good sleep quality had premature infant of
older age and more body weight and longer duration since NICU discharge. These findings indicate that at least in the early stages of discharge
of premature infant, sleep education for the mother of the premature infant is necessary.
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INTRODUCTION

In recent decades, the rates of preterm birth (born before 37
weeks of gestation), the most frequent cause of infant mortality,
have increased worldwide, including in Korea [1,2]. Although
the survival of premature infants is improving because of ad-
vances in clinical management, premature infants are physiologi-
cally and developmentally immature and are at a higher risk of
morbidity and mortality than full-term infants [3,4].

Mothers of premature infants have more concerns about their
infant’s health and feel that their caregiving burden is greater af-
ter infants go home, compared to mothers of full-term infants.
The majority of mothers described premature birth as a trau-

matic stressor, which may lead to various emotional responses
such as depression and insomnia, regardless of significant com-
plications [5]. Swedish parents have reported negative effects on
their sleep during their infants’ hospitalization in the neonatal
intensive care unit (NICU) because of anxiety-induced stress [6].
These stress and depression may negatively influence sleep. Im-
portantly, mothers of premature infants may not achieve the
sleep quality necessary for adequate daytime functioning.
Among the subjective methods of sleep quality, the Pittsburgh
Sleep Quality Index (PSQI), a self-reported questionnaire used
worldwide, measures sleep quality during the previous month.
The PSQI has been translated and validated in many languages,
including Korean, and is used in many clinical sleep studies [7,8].
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Sleep quality have been influenced by the sociocultural factor as
well as individual factors such as infant’ condition or familial
background. However, limited studies have assessed maternal
sleep quality after NICU discharge in Korea.

The aim of this study is to investigate the sleep quality of Kore-
an mothers of premature infants after NICU discharge.

METHOD

Face-to-face interviews were conducted for 90 mothers of pre-
mature infants corrected age 0-12 months old who were born
before 37 weeks of gestation and had been discharged from
NICU.

Study subjects

This study was conducted at three tertiary hospitals from Au-
gust to November 2019.

The questionnaire consisted of three part: 1) the PSQI to assess
the mother’s sleep status; 2) the Brief Infant Sleep Questionnaire
(BISQ) to assess the infant’s sleep status; and 3) questionnaires to
assess the infant’s current age, gestational age, corrected age, co-
habitating family members, birth order, age at NICU discharge.
Serious medical conditions during hospitalization and complica-
tions after NICU discharge were obtained from medical record.
Serious medical conditions included sepsis, need for cardiopul-
monary resuscitation, grade 3-4 intraventricular hemorrhage
(IVH), hydrocephalus surgery, severe retinopathy of prematurity
(ROP), necrotizing enterocolitis surgery, inguinal hernia surgery,
patent ductus arteriosus surgery, severe infection, bronchial pul-
monary dysplasia (BPD), hypoxic ischemic encephalopathy
(HIE). Sequelae of prematurity included growth retardation, in-
sufficient oral intake, BPD, severe IVH, HIE, ROP, symptoms of
genetic disorders, osteomalacia, and rickets. For twin mother,
one questionnaire was asked.

This study was approved by the ethics committee of Korea
University Ansan Hospital (No. 2019AS0178). Written informed
consent was obtained from all participants.

Assessment of infant sleep using the BISQ

The BISQ includes 11 subjective and objective infant sleep
questions about nocturnal sleep duration, daytime sleep dura-
tion, number of night awakenings, duration of nocturnal wake-
fulness, nocturnal sleep onset time, settling time, method of fall-
ing asleep, sleep location, and preferred body position [9]. The
mothers were instructed to refer to the infant’s sleep patterns
during the previous week. In the case of twin, sleep question-
naire for smaller infants was asked.

Assessment of maternal sleep using the PSQI

The PSQI is a widely used and well-validated self-reporting
tool that assesses sleep disturbances in adults. The 19-item PSQI
measures seven components: subjective sleep quality, sleep laten-
cy, sleep duration, habitual sleep efficiency, sleep disturbances,

sleeping medication use, and daytime functioning. It is designed
to use the total score added by converting the score for each area.
The total score ranges from 0 to 21 points, and the higher the
score, the lower the quality of sleep. According to the criteria of
Buysse et al. [10], this study used the established cutoff a score of
>5 to depict poor sleep quality. In this study, Korean version was
used [7].

Statistical analysis

Statistical analysis was performed using SPSS for Windows
(version 25.0; IBM Corp., Armonk, NY, USA). To compare two
group means, the independent two-sample t-test or Mann-Whit-
ney test was used with Bonferroni correction. Further, analysis of
variance or the Kruskal-Wallis test was used to analyze the equal-
ity of the means for more three groups. The chi-square test was
used to analyze the association between good sleep (PSQI score
<5) and bad sleep (PSQI score >5).

Multiple logistic regression analysis was used to estimate effect of
various factors on the mother’s sleep quality. Results are presented
as odds ratios (OR) and 95% confidence intervals (95% CI). p-val-
ues <0.05 were considered statistically significant.

RESULTS

Demographic characteristics

The study included 90 mothers with a mean age of 35.3+4.7
years (range, 22-50 years).

The 90 premature infants had a mean gestational age of 32.9 +
2.9 weeks (range, 25.14-36.86 weeks); 52 (57.8%) were boys.
Their mean corrected age at interview was 3.9£4.0 months
(range, -1.43-12.09 months) and the mean duration since dis-
charge was 4.7+4.0 months (range, 0.1-12.8 months). The de-
mographic characteristics of the mothers and the clinical infor-
mation about their premature infant are presented in Table 1.

Maternal sleep assessment

The mean sleep duration was 6.6+1.9 hours, the mean sleep
latency was 25.9+22.8 minutes, and the mean sleep efficacy was
83.6+19.2%. The sleep duration reported by mother was differ-
ent from the sleep duration calculated by went to bed time, wak-
ing time, and sleep latency (6.6£1.9 vs. 5.4£1.9 hours). Maternal
sleep characteristics are present in Table 2.

Maternal sleep quality in PSQI scores

The mean global PSQI score was 8.0+4.0 (range, 1-17). Each
component of PSQI are presented in Table 3.

In total, 70 of 90 (77.8%) mothers were poor sleepers according
to the PSQI (score >5). There were significant differences between
mothers with good sleep quality and poor sleep quality in infant’s
age, corrected age, current weight, duration since discharge, and
frequency and duration of night waking (Table 4). However, there
were no significant differences in gestational age, familial back-
ground including family type, number of children, maternal em-



Table 1. Demographic characteristics of Korean parents and
preterm infants (n=90)

Variables Values

Maternal demographics
Age (yr) (n=86) 35.3+4.7
Employment status
Unemployed 64 (71.1)
Full time 23(25.6)
Part time 3(3.3)
Type of pregnancy
Spontaneous 63 (70.0)
Artificial insemination 6(6.7)
In vitro fertilization and embryo transfer 21(23.3)
Family type
Nuclear family 79 (87.8)
Large family 11(12.2)
Demographics of premature infants
Sex
Male 52 (57.8)
Female 38(42.2)
Gestational age (wk) 329429
Age (month) 5.814.2
Corrected age (month) 3.9+4.0
Birth weight (kg) 2.0£0.7
Current weight (kg) 6.4+2.5
Birth-order
First infant 42 (46.7)
Second infant 36 (40.0)
Third infant 10 (11.1)
More than three infant 2(2.2)
Duration of stay in hospital (wk) (n=86) 45+3.8
Duration since NICU discharge (month) 4.7+4.0
Serious medical condition during hospitalization
None 14 (15.6)
Serious condition 76 (84.4)
Complications after NICU discharge
None 58 (64.4)
Sequela of preterm infants 15(16.7)
Twin 17 (18.9)

Data are expressed as mean+tstandard deviation or number (%). Miss-
ing data were excluded in each variables. NICU: neonatal intensive
care unit

ployment status. In addition, there were no differences in infant
sleep status, serious medical condition during hospitalization, and
sequelae of prematurity.

In multiple logistic regression analysis, maternal sleep quality
was related to corrected age of premature infant (p=0.034, OR
0.85, 95 CI 0.74-0.99).

DISCUSSION

In this study, 77.8% of mothers of premature infants had poor
sleep quality according to the PSQIL Mothers of premature infants
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Table 2. Sleep characteristics of mother (n=90)

Sleep duration (h) 6.6+1.9
Calculated sleep duration (h) 54+1.9
Sleep onset latency (min) 25.9+22.8
Time to bed (h) 22.7+0.7
Wake up time (h) 6.9+1.5
Sleep efficiency (%) 83.6+19.2

Data are expressed as meantstandard deviation.

Table 3. Global and component PSQI (n=90)

PSQI total score 8.0+4.0

Component scores
Subjective sleep quality 1.1+1.0
Sleep latency 1.1+1.1
Sleep duration 1.8+1.0
Habitual sleep efficiency 0.8+1.2
Sleep disturbance 1.1+0.6
Use of sleep medication 1.6+0.8
Daytime functioning 1.110.8

Data are expressed as meantstandard deviation.

with younger current and corrected ages, lower current weight,
shorter duration since discharge, and more night waking during
sleep had worse maternal sleep quality (p<0.05). There were no
significant differences in gestational age, family type, number of
children, serious medical conditions during hospitalization, or se-
quelae of prematurity. In this study, we found that maternal sleep
quality was more closely related to premature infant age and
weight than the familial background or complications related to
prematurity. To our knowledge, this is the first study to investigate
the sleep quality in Korean mothers of premature infants after
NICU discharge.

In this study, the mean sleep duration by reported mothers was
6.6£1.9 hours a day and the mean sleep latency was 25.9+22.8 min-
utes. And calculated sleep duration by went to bed time, waking
time and sleep latency was 5.4+1.9 hours. This result is less than the
mean sleep duration of 7.7 hours for Korean mothers of 0-6 aged
children reported in other study [11]. Even in healthy adults, partial
sleep deprivation of 5-6 hours of sleep duration has been shown to
result in daytime sleepiness and a negative mood [12]. When it
continues for 1-2 weeks, it can lead to cognitive impairment [13].
These mental effects of poor sleep quality negatively affect the
mothers’ well-being, which negatively affects their infant [14].
Therefore, sufficient sleep is important for ensuring quality care for
premature infants. On regarding the difference between reported
sleep duration and the calculated sleep duration, mothers of pre-
mature infant may not realize that their actual sleep duration is
shorter. This indicated that mothers may not aware of their sleep
status which may worsens the sleep quality. An Australian study
have reported that educational intervention is effective in pre-
venting postpartum depression (PPD) and sleep disturbance [15].
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Therefore, it is helpful to educate mothers of premature infant
about adequate sleep duration and a healthy sleeping environment.

Maternal subjective sleep quality is closely related to maternal
depressive symptoms and infant caretaking at night [16]. PPD is
common and has serious implications for a mother and her new-
born. A possible link between placental corticotrophin-releasing
hormone and PPD has been hypothesized, but empirical evi-
dence is lacking [17]. Moreover, when premature infants remain
hospitalized for several weeks or months, the potential cumula-
tive effect of poor parent sleep on their ability to retain complex

health information and participate in decision making is of par-
ticular concern [18]. Studies have shown that parents of prema-
ture infants had heightened levels of depression, anxiety, and
stress compared to parents of full-term infants [19,20]. Carter et
al. [21] have reported a dose-response relationship between the
degree of prematurity and depressive symptoms, with higher de-
pression scores in mothers of infants born at <33 weeks of gesta-
tion than in mothers of infants born at 33-35 weeks of gestation
and mothers of full-term infants.

Stress has been known one of the most important risk factors of

Table 4. Comparisons of characteristics between good sleep quality and poor sleep quality of the mothers of premature infant accord-

ing to the PSQlI score (n=90)

Good sleep quality Poor sleep quality
PSQI <5 (n=20) PSQI >5 (n=70) p-value
Maternal factor
Age (yr) (n=86) 34.85+4.88 35.39+4.65 0.652
Employment status 0.146
Unemployed 17 (18.9) 47 (52.2)
Full time 2(2.2) 21(23.3)
Part time 1(1.1) 2(22)
Family type 0.114
Nuclear family 20(22.2) 59 (65.6)
Large family 0(0) 11 (12.2)
Type of pregnancy 0.148
Spontaneous 14 (15.6) 49 (54.4)
Artificial insemination 3(3.3) 3(3.3)
In vitro fertilization and embryo transfer 3(3.3) 18 (20.0)
Birth-order 0.658
First infant 11 (12.2) 31(34.4)
Second infant 6(6.7) 30(33.3)
Third infant 3(3.3) 7(7.8)
More than three infant 0(0) 2(2.2)
Premature infant factor
Sex 0.291
Male 9 (10.0) 43 (47.8)
Female 11 (12.2) 27 (30.0)
Age (month) 8.12+4.36 5.15+3.88 0.011*
Gestational age (wk) 32.76+3.03 32.94+2.94 0.884
Corrected age (month) 6.131+4.24 3.27+3.66 0.011*
Birth weight (kg) 1.90+5.62 2.03%7.00 0.470
Current weight (kg) 7.511£2.31 5.15%3.88 0.025*
Duration of stay in hospital (wk) (n=86) 4.36+3.97 4.50+3.74 0.894
Duration since NICU charge (month) 7.041+4.18 4.09+3.66 0.007*
Complications after hospitalization 0.090
None 17 (18.9) 41 (45.6)
Sequela of preterm birth 2(2.2) 13 (14.4)
Twin 1(1.1) 16 (17.8)
Serious medical condition during hospitalization 1.000
None 3(3.3) 11 (12.2)
Serious condition 17 (18.9) 59 (65.6)
Frequency of night waking of infants 1.20£+1.20 2.17£1.50 0.008*
Duration of nocturnal awakening of infants (min) 13.68+20.0 41.8+55.8 0.003*

Data are expressed as meantstandard deviation or number (%). Missing data were excluded in each variables. *p<0.05



impaired sleep. Stress experienced by mothers of an infant in the
NICU is concomitantly associated with sleep disturbance, fatigue,
depression, and poor quality of life [22,23]. Lee et al. [24] has pro-
posed the following overall stress-sleep-health path; 1) stress
would directly contribute to sleep disturbance; 2) disturbed sleep
would mediate the effect of stress on fatigue and poor quality of
life; and 3) fatigue would mediate the correlation between stress,
depression, and sleep disturbance in addition to the direct contri-
bution to adverse quality of life.

Maternal separation anxiety is defined as an unpleasant emo-
tional state that involves feelings of guilt, worry, and sadness that
accompany short-term separation from the child [25]. Korean
mothers feelings about premature infants have reported that emo-
tional distress and concern are large, which can be attributed to
cultural background [26]. Higher levels of separation anxiety were
associated with oversensitivity to physical proximity at bedtime
and more involvement during the course of the night [27,28]. Sep-
aration anxiety of mother may be caused by abnormal control of
breathing during sleep and sleep apnea of prematurity. In particu-
lar, premature infants are at a risk of sleep-related life-threatening
events such as sudden infant death syndrome. These psychological
causes of mothers would have further poor sleep quality through
bidirectional paths.

Infants’ sleep patterns are problematic and include night waking
with crying, a common concern for parents of infants. In previous
studies, the mean frequency of nocturnal waking of full-term in-
fants was 0.8/night (range, 0-2.9/night); just over half (55%) of the
participating mothers reported that their premature infants woke
2.1 times per night for a mean 45.7 minutes per night, which is
similar to our findings [29,30]. We found that the frequency and
duration of night wakings of premature infants affected the quality
of the maternal sleep. Frequent nocturnal waking negatively im-
pacts infant and family functioning [31,32]. Also, maternal sleep
quality may cause problems with parenting quality. King et al. [33]
have reported that mothers with poorer sleep continuity have de-
creased sensitivity toward their infants.

The findings of abovementioned studies support those of our
study—77.8% of mothers of premature infants experienced poor
sleep quality. However, it is not yet known how long the premature
infant’s mother would have poor sleep quality. We found signifi-
cant differences in duration since NICU discharge (7.04+4.18 vs.
4.09+3.66 months, p<0.05). This finding is consistent with those of
a study that reported a lower rate of night waking at 5 months of
age among infants after NICU discharge compared with a term
controls; however, by 25-45 months of age, there were no differ-
ences [34]. O'Brien et al. [35] have reported that there is no statisti-
cally significant decrease in depression score after discharge. How-
ever, one study has reported that mothers of premature infants had
higher parental stress scores than mothers of term infants at 1-2
years of age and that mothers of very low birth weight premature
infants had behavioral problems at 3 years of age [36]. These re-
sults including our finding suggest that better sleep quality can be
expected as premature infant grows.
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Assessment methods of sleep in infants and adults can be sub-
jective or objective. Subjective methods include sleep diaries,
self-reported questionnaires, and structured interviews. There
are many questionnaires for child and adult, some of which are
validated such as the BISQ and PSQJ, that assess sleep duration,
onset time, and sleep latency in the sleeping environment. The
PSQ], one of the most widely used measurement tools for assess-
ing sleep status in adults, is recognized for its reliability and va-
lidity in several languages, including Korean [7]. The PSQI has
the advantage of calculating total and seven area-specific scores,
and cut-off points of global PSQI scores are reported as 5 points;
hence, PSQI scores in sleep studies can be cross-culturally com-
pared. In addition, sleep state and quality can be evaluated in
more detail and have explanatory power through analysis of the
sleep measurement dimension for each of the seven areas [37].
However, the method proposed is complicated; hence, it is diffi-
cult and time-consuming to obtain a sleep score.

This study has some limitations. We used self-reported ques-
tionnaires of infant and maternal sleep and not an objective tool.
A previous study has suggested that infant-induced maternal
sleep disturbances resulting from frequent infant nocturnal wak-
ing might be more relevant to the mother’s perceived sleep quali-
ty than the total amount of time she spent awake at night [16].
Therefore, regarding sleep quality related to subjective feelings
such as stress, studies using subjective methods such as self-re-
ported questionnaires may be better reflected than studies using
objective methods. Further studies should include objective and
subjective methods for assessing sleep quality. Another, sleep
quality may be influenced by many other factors such as mental
problem and socioeconomic status that were not identified or
controlled for in this study. Especially, depression and anxiety are
well-known factor that may also require future research.

In conclusion, most mothers of premature infants experienced
poor sleep quality even after their infants were discharged from
the NICU. We found that mothers with good sleep quality had
older age and more body weight and longer duration since NICU
discharge. These findings indicate that at least in the early stages
of discharge of premature infant, sleep education for the mother
of the premature infant is necessary.
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