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Background: Sleep disturbances are frequent during pregnancy and postpartum. However,
detailed research of sleep in couples during pregnancy and postpartum is lacking.
Objective: Changes of sleep for primi- and multiparous pregnant women and their partners
from late pregnancy to three months postpartum. The particular focus of this study is on sex
differences in sleep, sleep problems, mutual sleep influence of couples, and the influences of
parity and feeding methods on couples’ sleep.

Materials and Methods: The sample included 69 pregnant couples in the last trimester of
pregnancy (t1) and three months after birth (t2). Sleep was measured with sleep diary for
both times of measurement. The Pittsburgh Sleep Quality Index (PSQI) assessed sleep
disturbances. Other variables as parity and infant feeding type were determined by ques-
tionnaire. Besides results for woman and men, also dyadic data are calculated.

Results: Over the time women had a worse sleep quality than men. They had a prolonged
sleep onset latency, higher frequency and longer duration of night wakings than men. Sleep
efficiency for women was prepartal 83.32% and postpartal 83.6% below the clinically cut-off
value of 85%. For 56.52% of women at t1 and for 55.07% at t2 PSQI scores exceeded the
clinically cut-off of 5. However, men suffered from a sleep loss after birth of their child, too.
In pregnancy and postpartum men reported lower total sleep time at both times of measure-
ment in comparison to women. For 30.43% of men at T1 and for 24.64% at T2 PSQI score
exceeded the clinically cut-off of 5. Sleep efficiency for men was prepartal 90.96% and
postpartal 90.69%. Results indicate predictive links between prepartal PSQI of couples to
postpartal PSQI. Neither parity nor feeding method could explain variance in postpartal
PSQI-score.

Conclusion: This is one of the very rare studies incorporating dyadic data. Results show the
need of diagnosing and treating existing sleep problems in pregnancy to prevent future sleep
problems postpartum.

Keywords: sleep, couples, pregnancy, postpartum

Introduction

Research on sleep in women and men has been ongoing for many decades, and
gender differences in sleep regulation are well known. Non-pregnant women often
have higher total sleep time at night (TST), more slow-wave sleep, less Phase 1
sleep, and longer REM latency than men.' Various authors suggested that this is due
to the beneficial effects of gonadal hormones on women.! These typical gender
differences in sleep architecture often begin with puberty at ages 14—17 years.'®?®
A large panel study with questions about sleep behavior also demonstrated that

women reported lower sleep satisfaction than men, although their sleep duration
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was comparable.”> Therefore, gender must be considered
a major risk for insomnia or sleep complaints.'>'®

The transition to parenthood can be a stressful life
event for many couples, with far-reaching changes in
sleep patterns. Thus, sleep is the focus of many research
efforts, particularly during pregnancy and postpartum.
Researchers emphasize the need for early detection of
sleep disorders to prevent chronification of sleep

problems.**

Prepartal and Postnatal Sleep of Women
The sleep of pregnant women in the last trimester of
pregnancy is often disturbed compared to non-pregnant
women. Reported were significant differences in sleep
efficiency (77.6% vs 91%) and increased sleep fragmenta-
tion in the form of frequent awakenings.® Other authors
found difficulties falling asleep and staying asleep and
frequent awakenings at night,””'” TST also changes over
the course of pregnancy and after delivery. While TST was
7.8 h in the last trimester, it was shortest postpartum at 7 h,
and 20.5% of the women rated their sleep as restless.’
Nevertheless, for many women, sleep improves postpar-
tum with a decrease in sleep onset latency (SOL) (from 8.4
min to 4.2 min) and frequency of night waking (FNW) and
an increase in sleep efficiency (SE) (75.2% to 96%) as
demonstrated by other authors.®

Postnatal factors, such as first vs second child or
breastfeeding vs bottle feeding, may cause differences in
postpartal sleep. Primiparae were reported to suffer from
a significant reduction in SE compared with multiparae
(77.25% vs 87.7%).>' The authors attributed this to first-
time parents (primiparous couples) being less experienced
in managing a newborn compared with experienced par-
ents (multiparous couples) and therefore they were more
likely to suffer from sleep problems.?! One study contra-
dicted these findings with a higher FNW and lower SE for
multiparous parents.'> The majority of studies associate
breastfeeding with better sleep quality for mothers, pri-
marily related to the fact that breastfeeding mothers fre-
quently co-sleep and return to sleep more quickly. One
study, for example, emphasizes the many benefits of
breastfeeding for both mother and baby during co-
sleeping, with increased TST for breastfeeding mothers
(5.9 h).>' In contrast, total sleep time during bottle-
feeding (5.7 h) was unaffected by the baby’s sleep
location.?!

While numerous studies have investigated many fac-
tors influencing prenatal and postnatal sleep in women,

only a very limited number of studies have investigated
and integrated sleep in expectant fathers and fathers both

during pregnancy and postpartum,*>-=%->331

Prepartal and Postpartal Sleep of Couples
Elek and colleagues have shown that women’s sleep is
more impaired than men’s in both pregnancy and postpar-
tum. In the last trimester of pregnancy, men had a higher
TST than women (15.8 min).* Another study examined
couples both prenatally and postnatally and showed
a decrease in TST at night from prenatal to postpartum
in women, while TST increased in men (women: —40min./
men: +13min).*' In addition, women interacted with the
infant at night more often than men, with consequently
less rest at night in mothers.*> Other authors found
a decrease in TST from prepartum to postpartum for
both sexes (women/men: —41.2min/-15.8min)> WASO
increased in both parents, but mothers were more affected
than fathers, both in pregnancy and at postpartum.’
Another study assessed data three months after birth and
found an average of 40—45 min more total sleep time at
night in first-time parents of exclusively breastfed new-
borns compared to bottle-fed newborns.> A large panel
study with questions on sleep behavior also showed that
women reported lower sleep satisfaction than men,
although their
Postnatally, both sexes reported lower sleep satisfaction

sleep duration was comparable.”’
with shorter sleep periods compared to the prenatal survey
period.*?

In addition, other studies on couples can be found, but
the data in these studies were collected postpartum only.
For example, one study found higher FNW and poorer
sleep quality in mothers compared to fathers, which was
decisively predicted by the frequency of the child’s night-
time awakenings.'* Others reported lower sleep quality in
first-time mothers compared with first-time fathers, with
higher FNW and longer periods awake (WASO) at night in
mothers (FNW mothers/fathers: 3.3/2.4; WASO mothers/
fathers: 116 min/42.7 min)."”

Although sleep disturbances were more frequently
observed in mothers in the aforementioned studies, men
are also negatively affected in their sleep behavior by the
nocturnal needs of the newborn, and 10% of first-time
fathers reported sleep deprivation as a major stressor.?’
Therefore, sleep and any sleep problems in women and
men should be considered from a dyadic perspective,
especially when a couple shares a bedroom both prenatally
and postnatally.
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Purpose

The present study is intended to fill a research gap con-
cerning sleep of couples in the transition to parenthood,
since only very few studies have also taken fathers into
account. Although sleep studies of couples can be found,
only a rare number of studies included pre- and postnatal
measurement time points or comparable evaluation meth-
ods and did not implement dyadic data discriminating
differences between couples. Based on the literature, we
hypothesize 1) that symptoms of disturbed sleep are more
common in women than in their partner during pregnancy
and postpartum as measured by the PSQI and a sleep
diary, 2) that female and male sleep are strongly associated
when they share a bedroom 3) differences between the
couples-related data are explained by parity, and 4) differ-
ences between couples are explained by feeding method.
In addition, we hypothesize that 5) there is an association
between pre- and postpartum sleep quality in couples,
demonstrated by membership in a pre- and postpartum
sleep group.

Methods

Procedure

A natural sample of 87 pregnant couples was recruited in
Germany via advertising at prenatal classes, in newspa-
pers, and with information sheets. A research assistant
visited the participants in the last trimester of pregnancy
to explain goals and procedure of the study at hand. All
couples were instructed about questionnaires and sleep
diary for ten nights. All participants also got an informa-
tion letter explaining the background and purpose of the
study and were informed that the data would be collected
on an anonymous basis. Participation was voluntary; par-
ticipants could withdraw from the study at any time with-
out negative consequences. All participants signed
informed consent before participation. The study was
Ethics of Bielefeld
University and was in accordance with the Declaration of

Helsinki.

approved by the Committee

Participants

A total of 174 participants—S87 couples (women and men)
completed the questionnaires and a sleep report during the
last trimester of pregnancy (tl1) (gestational age = on
average 35 weeks and 2.58 days) and three months post-
partum (t2) (see Figure 1). Although same-sex couples
could participate in the study, only heterosexual couples

participated. Eighteen couples had to be excluded from the
study as they did not complete the questionnaires at t2.
The final sample consisted of 69 couples. The sample was
homogeneous in terms of race (100% white individuals).
Of the participating couples, 45 (65.22%) were having
their first child (45 women: age range = 22-40 years,
M = 3038, SD = 4.63; 45 men: age range = 26-52
years, M = 33.30, SD = 5.42) and 24 couples (34.78%)
were having their second or third child (24 women: age
range = 26-39 years, M = 33.54, SD = 3.62; 24 men: age
range = 2645 years, M = 36.58, SD = 4.59).

In terms of educational level, 48.9% held an A-level
certificate, 23.6% held a university of applied science degree,
whereas 15.7% held a highschool certificate and 8.4% had
completed junior highschool. Two participants had no educa-
tional degree. Nobody reported a critical illness. Concerning
birth procedures, 42 women had a vaginal delivery, 23
women had a caesarean section, and four women had
a vaginal operative birth. Fifty-four babies (78.3%) were
breast-fed and 15 babies (21.7%) were bottle-fed and drunk
formula. All babies slept in their parents’ bedrooms.

Measures of Sleep

Pittsburgh Sleep Quality Index (PSQI)

The women and men completed the German version of the
Pittsburgh Sleep Quality Index (PSQI) during pregnancy
and postpartum. The PSQI is a widely used and well-
validated 19-item self-report instrument measuring sleep
disturbances in adults.? It includes seven subscale scores
(sleep quality, sleep latency, sleep duration at night, habitual
sleep efficiency, sleep disturbances, sleep medications, and
daytime dysfunction) and provides a global score, ranging
from no sleep difficulty to severe difficulties. Scores range
from 0 to 21. A global score >5 indicates “poor sleep”; it
has been shown to have a diagnostic sensitivity between
80% and 90% and specificity between 83% and 87%.

Sleep Diary

All participants had to fill in a sleep diary of the German
Sleep Society (DGSM),” at both time of measurement:
first, in pregnancy and second, in postpartum. The sleep
diary was used to investigate sleep-related characteristics
over a ten-day period, such as time of going to bed, SOL,
FNW, WASO, nocturnal feeding (postpartum), TST. Based
on this information, SE (ratio of minutes of sleep divided
by number of minutes in bed) and overall TST were
calculated. A statistical evaluation of this instrument
revealed that it discriminates well between normal sleepers
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Registration

prepartal
measures
gestational
age =35

postpartal
measures
three month
postpartum

N =108 couples asked for registration

N =87 couples signed informed consent and completed prepartal

measures

N = 69 couples completed postpartal measures
(n =45 couples with the first child; » = 24 couples with second or third

child)

first child:

years,
M=30.38, SD =4.63

M =33.30,SD =5.42

45 women: age range = 22 — 40

45 men: age range = 26 — 52 years,

second or third child:

24 women: age range = 26 — 39
years,

M=33.54,SD =3.62

24 men: age range = 26 — 45 years,
M=36.58, SD =4.59

Figure | Number of participants, dropout and age distribution of the participants.

and patients suffering from insomnia. Its reliability and
validity were also acceptable. Sleep diaries are widely
used and reliable and valid.” In addition, they adequately
correlate with objective sleep measures, such as polysom-
nography (kappa = 0.87), and show high sensitivity
(92.3%) and specificity (95.6%).25

4During each measurement point of the study, women
and men completed the PSQI and a sleep diary. All cou-
ples completed the sleep diary for ten days at both times of
measurement. The study began on average at 35 weeks
gestation (+ 2.58 days) for ten consecutive days (tl).
The second measurement began 12 weeks postpartum for
ten consecutive days (t2).

Statistical Analysis

SPSS version 25 (SPSS, Inc., Chicago, IL) for Windows
was used to calculate descriptive statistics. For comparison
between women and men, paired #-tests were conducted at
both times of measurement. Chord diagram and modelling
were performed using R version 4.0.1.*2 P-values were
reported using a 5% significance level. Due to the explora-
tive nature of the study no adjustment of p-value for multi-
plicity was performed. The influence of prepartum sleep
parameters on postpartum sleep parameters (PSQI, SOL,
FNW, WASO, TST and SE) were analyzed using the Actor-

Partner Interdependence Model (APIM) with distinguish-
able dyads allowing for modeling the influence that mem-
bers of a couple have on each other.'" Parameters of the
APIM  were structural
modeling.***° In addition, the relative sizes of the actor

estimated  using equation
and partner effects are analyzed by calculation of the para-
meter k as ratio of the partner to the actor effect and 95%
confidence intervals of k are determined by means of Monte
Carlo sampling. Furthermore, parity and feeding methods

were included as covariates in the model for the PSQI.

For the given research question the APIM is visualized
in the following diagram, see Figure 2.

Actor effects exists when the association is within person, eg
mother’s prepartum sleep parameter will predict mother’s post-
partum sleep parameter. Partner effect exists when the association
is between the couple (eg father’s prepartum sleep parameter will
predict mother’s postpartum sleep parameter). The relative sizes
of the actor and partner effect and 95% bootstrapped confidence
intervals (CI) will be calculated and will be used for determina-
tion which model (ie actor-only, couple or contrast) fits best.

For further analyses, the PSQI were relevant. To compare
quality of sleep, a global PSQI score < 5 indicated a good sleeper
and a PSQI score > 5 a poor sleeper. For the dyadic data, each
couple was assigned to a sleep quality group in pregnancy. If both
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Figure 2 Actor-partner-interdependence-model (APIM).

parents were good sleepers based on the aforementioned PSQI
cut-off scores, they were assigned to group 1, which will hence-
forth be called “both good sleepers”. If one of the parents was
a “poor sleeper”, the couple was assigned to group 2: the “one
person is a bad sleeper” group. If both parents were “poor
sleepers”, they were assigned to group 3: “both bad sleepers”.
The transitions from prepartum to postpartum sleeping
groups are visualized using a Chord diagram,® which repre-
sents flows or connections between several entities. Each
entity is represented by a fragment on the outer part of the
circular layout. Then, arcs are drawn between each entity. The
size of the arc is proportional to the importance of the flow.

Results
Table 1 displays descriptive data and results concerning
differences in women and men at both times of measure-
ment for PSQI, SOL, TST at night, WASO, FNW and SE.
Women were more sleep impaired compared to men at
both time of measurement. Both prepartum and postpartum,
women had a significantly higher PSQI above the clinically
significant cut-off value of 5 compared to men, placing
women among the poor sleepers both prepartum and post-
partum. In addition, women had a significantly higher SOL
and a significantly higher FNW than men. SE in women was
significantly decreased compared with men at both measure-
ment time points and was below the clinically relevant cut-
off value of 85% in the range of insomniac disorder. In
contrast, TST was significantly lower for men compared
with women at both times of measurement. In addition,
from prepartum to postpartum, men’s PSQI increases slightly

and men were consequently more impaired in their sleep
postpartum than prenatally.

In the next step, APIM Analyses were performed for
all sleep parameters.

Results from APIM Analysis

Table 2 displays APIM Analysis for all prepartum sleep
parameters on postpartum sleep parameters. For detailed
information a supplementary table (Supplementary Table-

S1 and supplementary figures (Supplementary Figure-S1,

Supplementary Figure-S2, Supplementary Figure-S3,

Supplementary Figure-S4, Supplementary Figure-SS,

Supplementary Figure-S6) are provided.

PSQI
Considering relative sizes of the actor and partner effects,
it can be concluded, that for mothers the couple and the
actor-only models are plausible (k=0.85, 95% CI [-0.14—
1.84]) whereas for fathers the actor-only model is plausible
(k=0.17, 95% CI [-0.1-0.44]). There is no significant
of mothers

difference between the relative sizes and

fathers (p=0.211).

SOL

Relative sizes of the actor and partner effects are estimated for
mothers (k=0.61, 95% CI [-1.44-2.66]) and fathers (k=1.11,
95% CI [—1.84-4.06]). For both the confidence interval is very
wide and therefore the most likely model cannot be determined.
Mothers and fathers differed not significantly (p=0.800).
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Table | Descriptive Data and Results Concerning Differences in Women and Men at Both Times of Measurement

Women Men
M (SD) Range M (SD) Range t df Sig. Cohen’s d
PSQI score Pre 6.67 (2.88) 2-14 4.71 (2.09) 0-10 4.72%% 68 0.000 | 0.57
Post | 6.03 (2.63) 1-14 5.19 (2.83) 1-13 2.20%* 68 0.031 0.26
SOL minutes Pre 20.91(12.60) 3-57 13.38 (8.77) 1-36 3.81%F* 66 0.000 | 0.47
Post 14.09 (9.53) 1-53 11.55 (1.00) 145 1.88 68 0.064 | 0.23
TST at night minutes Pre 441.07 (51.63) 288-545 418.81 (40.49) 290-534 3.34%* 67 | 0.001 0.41
Post | 453.25 (57.62) 315-626 432.52 (7.26) 271-597 2.69%* 68 0.009 | 0.32
WASO minutes Pre 33.25 (21.84) 2-109 10.45 (13.17) 1-80 7.36%%F 66 0.000 | 0.90
Post | 39.25 (24.54) 1-103 11.07 (11.86) 0-73 10.02%%* 68 0.000 1.21
FNW number Pre 2.28 (0.86) 0.5-4.5 0.95 (0.08) 0-2.6 | 1.86%%* 67 | 0.000 1.43
Post | 2.03 (0.95) 0.3-54 1.02 (0.08) 0-2.9 9.56%%* 68 0.000 I.15
SE percent Pre 83.32 (6.60) 64.97-95.08 90.96 (4.78) 68.32-98.34 | —7.5/%* 67 | 0.000 | 091
Post | 83.60 (6.60) 62.47-96.17 | 90.69 (5.91) 58.93-98.87 | —7.68%** 68 0.000 | 0.93

Notes: *p <0.05. **p<0.01. **p<0.0001 (two tailed).
Abbreviations: PSQI, Pittsburgh Sleep Quality Index; SOL, sleep onset latency; TST, total sleep time; WASO, wake after sleep onset; FNVY, frequency of night waking; SE,
Sleep efficiency; pre, prepartal; post, postpartal.

Table 2 APIM Analysis for All Sleep Parameters

Actor Effect Partner Effect
Mother Father Father —Mother | Mother —Father
PSQI Estimate (std. Error) 0.331 (0.099) 0.745 (0.138) 0.282 (0.139) 0.128 (0.098)
p-value <0.001 <0.001 0.042 0.192
SOL Estimate (std. Error) 0.132 (0.092) 0.091 (0.109) 0.080 (0.0132) 0.101 (0.075)
p-value 0.150 0.408 0.543 0.182
TST Estimate (std. Error) 0.591 (0.115) 1.057 (0.131) 0.166 (0.149) 0.113 (0.101)
p-value <0.001 <0.001 0.267 0.263
WASO Estimate (std. Error) 0.166 (0.135) 0.264 (0.106) —0.132 (0.222) —0.006 (0.065)
p-value 0.220 0.013 0.553 0.932
FNW Estimate (std. Error) 0.410 (0.128) 0.470 (0.128) 0.234 (0.172) 0.038 (0.095)
p-value <0.001 <0.001 0.175 0.687
Sleep efficiency Estimate (std. Error) 0.460 (0.107) 0.904 (0.103) 0.127 (0.147) 0.068 (0.076)
p-value <0.001 <0.001 0.386 0.371

Note: Bold values denote statistical significance at the p<0.05 level.

Abbreviations: PSQI, Pittsburgh Sleep Quality Index; SOL, sleep onset latency; TST, total sleep time; WASO, wake after sleep onset; FNW, frequency of night waking.

TST

Considering relative sizes of the actor and partner effects,
it can be assumed, that for mothers (k=0.28, 95% CI
[-0.26-0.82]) and fathers (k=0.11, 95% CI [—0.09-0.30])
the actor-only model is plausible. There is no significant
difference between the relative sizes of mothers and
fathers (p=0.576).

WASO

Relative sizes of the actor and partner effects are esti-
mated for mothers (k=—0.79, 95% CI [-3.74-2.15]) and
fathers (k=—0.02, 95% CI [-0.50-0.46]). For mothers,
the confidence interval is very wide and therefore the
most likely model cannot be determined whereas for

fathers the actor-only model is the most plausible
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model. No significant difference between the relative
sizes of mothers and fathers is found (p=0.600).

FNW

Considering relative sizes of the actor and partner effects, for
mothers the couple and the actor-only models are plausible
(k=0.57, 95% CI [-0.41-1.55]) whereas for fathers the
actor-only model is plausible (4=0.08, 95% CI [—0.33—
0.49]). There is no significant difference between the relative
sizes of mothers and fathers (p=0.412).

SE

Considering relative sizes of the actor and partner effects, it
can be concluded, that for mothers (4=0.28, 95% CI [-0.35—
0.91]) and fathers (k=0.07, 95% CI [—0.09-0.24]) the actor-
only model is plausible. No significant difference between
the relative sizes of mothers and fathers is found (p=0.551).

Results from APIM Analysis with Parity

and Nutrition as Covariates
In addition, a separate model with parity and type of child
nutrition as covariates was conducted, see Figure 3.
Considering relative sizes of the actor and partner effects,
it can be concluded, that for mothers the couple and the actor-
only models are plausible (k=0.84, 95% CI [—0.14-1.81])
whereas for fathers the actor-only model is plausible (£=0.16,
95% CI [-0.11-0.43]). No significant difference between the
relative sizes of mothers and fathers is found (p=0.208).

Results from Chord Diagram

To test if couples remain in the same sleep group after
birth of their child (see Table 3), a chord diagram was
created (see Figure 4).

As Figure 4 shows, of the 23 couples in sleep group 1
in pregnancy, 65.22% of couples (z = 15) remained in the
same group three months postpartum. Similar observations
were made in sleep group 2 (50% = 15 couples) and group
3 (56.25% = 9 couples). Furthermore, only 15 couples
(21.74% of the study group) moved to a better sleep
group (group 1 or 2) and 15 couples (21.74% of the
study group) moved to a worse sleep group (group 2 or 3).

Discussion
Comparison of Pre- and Postpartum

Sleep in Women and Men
The present study has succeeded in making a decisive
contribution to revealing the sleep behavior of couples in

the transition to parenthood. Thus, the stated aim of this
study was to investigate the differences in sleep between
women and men and also dyadic data both pre- and post-
partum, taking into account various factors. Both prena-
tally and postpartum, women showed higher impairments
in their sleep behavior than men, as measured by a higher
PSQI score, a longer SOL, a higher FNW, and a longer
WASO. With a PSQI that exceeded 5 at both measurement
time points, 56.52% of women were above the clinically
significant cut-off value of 5% prenatally and 55.07% post-
natally, and thus must be categorized as chronic poor
sleepers. Whereas less men were above the cut-off value
of the PSQI (30.43% prenatally and 24.64% postnatally).
In addition, women’s SE was below 85% at both time
points and thus was below the clinically significant cut-
off value, which is why their sleep must be considered as
chronic disturbed.'® In contrast, men’s sleep efficiency was
in the normal range both before and after birth. The low
SE in women was also reported in two other studies,'®'
although another study documented a postnatal increase of
SE in women (96%).® In the present study, it was also
important to highlight the change of sleep from prepartum
to postpartum in both sexes. Both prenatally and postna-
tally, women had a higher TST compared with men. This
result is consistent with findings of sex differences in sleep
between women and men.'

In women, TST increased from 7.35 h during pregnancy
to 7.55 h after delivery. Men also experienced a postpartum
increase in TST from 6.98 h to 7.21 h. In contrast to these
results, one study found a decrease in TST in women from
7.8 h in the third trimester of pregnancy to 7.00 h in the first
month postpartum.” Beyond, while FNW decreased slightly
for women in the present study, it increased slightly for
men. This result is also in agreement with previous study
findings who reported a decrease in FNW from pregnancy
to postpartum in women.'® Furthermore, in our study, only
1.4% of pregnant women in the last trimester and 5.7%
three months postpartum did not report nocturnal awaken-
ing, this is in line with one study (T1/T2: 1.9%/4.7%).” In
addition, women’s WASO increased from prepartum to
postpartum (33.25 min to 39.25 min), which was also
found in previous studies,'® (31.5 min in pregnancy and
47.1 min postpartum). About 56.52% of women in the
present study reported poor sleep or impaired sleep quality
which is consistent with previous research,**’ in which
45.2% to 53.5% of women suffered from decreased sleep
quality. Nevertheless, it must be kept in mind that compar-
isons are limited because previous studies used different
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Figure 3 The APIM-covariable model for PSQI with covariates parity and nutrition (Nutrition: reference group= “breast feeding”; Parity: reference group="no children”).

sample sizes, measurement time points, and measurement
instruments and  differed
composition.

significantly in  sample

In the study at hand, men also suffered from sleep
deprivation both prenatally and postnatally. Already dur-
ing pregnancy, expectant fathers reported a lower TST
(about 22 min less than women). These differences
persisted after birth (about 21 min less than women).
However, these differences may not be related to preg-
nancy, but rather reflect a gender difference that has
been highlighted in previous studies."*® In summary,
in the present study, men were less sleep impaired
than women at both measurement time points. This
manifested in a lower SOL, a lower WASO a less

Table 3 Couples Distribution in Pregnancy and Postpartum in
Sleep Groups in Percent

Prepartal | Postpartal
Group | 33.33% 39.13%
both good sleepers PSQI < 5
Group 2 43.48% 33.33%
one person is a good sleeper and one
person is a bad sleeper PSQI < 5 and
PSQI > 5
Group 3 23.19% 27.54%
both bad sleepers PSQI > 5

FNW, and a higher SE. This result is consistent with

other findings that showed quite similar results.*'>"'®

Mutual Influence in the Sleep of Couples
Due to the fact that couples influence each other in their
sleep behavior, especially when they share a bedroom, it
was a particular concern of this study to uncover these
influences using an APIM.'' The results supported this
assumption, but the genders differ significantly. By
means of a dyadic data analysis of sleep during pregnancy
and the postpartum period, it was possible to prove for the
first time that there are differences in the influence of sleep
behavior between women and men at pregnancy and post-
partum. While in women both their own prenatal PSQI,
TST, FNW, and SE co-explain the postpartum PSQI, TST,
FNW, and SE, the partners’ prenatal PSQI, TST, FNW,
and SE also explain the aforementioned postpartum sleep
variables in women. Thus, women’s postpartum sleep
behavior is also influenced by men’s prenatal sleep beha-
vior. This underlines the importance of routine examina-
tions during pregnancy to include not only the sleep of the
woman but also the sleep of her partner.

In men, however, the picture is different. Their postnatal
PSQI, TST, FNW and SE are only influenced by their own
prenatal PSQI, TST, FNW and SE and not by the prenatal
sleep behavior of the woman. Because no previous studies
included dyadic evaluation of couples’ sleep in pregnancy and
postpartum, the results presented here make a critical
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Figure 4 Chord diagram: number of couples separated in sleep groups in pregnancy and the relationship to the postpartal sleep group.

contribution to uncovering sleep problems in couples in transi-
tion to parenthood.

Factors Influencing Couples’ Sleep

The hypothesis that multiparous couples sleep better than
primiparous couples and parents of breastfed infants sleep
better than parents of bottle-fed infants must be rejected.
Although multiparous couples had a lower PSQI, as did
fathers of breastfed infants, this could not make a decisive
contribution to the variance explanation in the postnatal
PSQI of mother and father.

The Relationship Between Prenatal and

Postnatal Sleep Development of Couples
Using a chord diagram, it was possible to visualize that
most couples in a sleep group in pregnancy remain in that
sleep group postnatally, meaning that prenatally poor

sleeping couples usually remain postnatally poor sleeping
couples. This finding again emphasizes the importance of
early identification of sleep problems in couples, so that
early intervention can begin during pregnancy to counter-
act the persistence of sleep difficulties and disorders across
the birth.

A strength of this study is its structured approach, which
implemented a sleep diary for ten days to provide deep insight
into sleep habits and sleep problems in couples both during
pregnancy and postpartum. To our knowledge, this is the first
study to evaluate couples’ sleep in this way. Some researchers
have focused only on pregnancy” or the postpartum period,’
while others have included pregnancy and the postpartum
period.” They all implemented short periods of measurement
(24 days) in contrast to the current study (10 days). Beside the
goal of evaluating the sleep of women and men, the objective
was primarily to show that women’s and men’s sleep cannot
be examined independently of one another.
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Limitations

However, the current study is limited by several factors.
One limitation is that all data were based on subjective
reports. However, in nonpregnant individuals as well as
in pregnancy and postpartum, researchers compared
between subjective data, using sleep logs, and objective

using 13,16,27

measures, actigraphy  measurements.
A study of women over the course of pregnancy and
postpartum found minor discrepancies between the two
forms of data collection. While TST and SE were
slightly overestimated, wake after sleep onset (WASO)
was underestimated in the sleep protocols.'® In addition,
large differences in the measurement of absolute sleep
parameters were documented between the two measure-
ment methods,'® although the authors attested to large
agreements between both methods when used at
repeated measurement time points.'® Other researchers
referred in this context to a possible influence of psy-
chological factors in the subjective recording of sleep
quality in the form of sleep protocols in comparison to
They

a negative effect of perceptions on sleep quality and

actigraphy ~ measurement.”’ demonstrated
sleep efficiency with increased daytime sleepiness on
the following day when subjective measurement meth-

ods were used, not so with actigraphy measurement.?’

Further, all couples in this study shared a bedroom
during pregnancy, and three months postpartum all couples
shared a bedroom with their baby. Although this point
makes the study more realistic, the results may only be
generalizable to couples with the same sleeping habits.
Furthermore, the influence of the infant in the shared bed-
room with parents should be considered in future studies.
Comparisons with other studies are difficult because of
varying sample sizes, timeframes, and contents.

Conclusion and Clinical Implications
This study’s findings have significant implications for
clinical practice. First of all, all pregnant women and
their partner should be routinely assessed for sleep pro-
blems. The PSQI could be included into the standard
routine of health-care professionals. Hence, existing sleep
problems in pregnancy could be detected to prevent severe
sleep disorders and chronification. Sleep education pro-
grams could be adapted, and effective interventions could
be developed to help expectant parents to positively handle
their sleeping problems. Early screening and interventions
for couples with sleep problems during pregnancy could

potentially reduce the risk of chronification of sleep pro-
blems. The importance of healthy sleep habits and obtain-
ing sufficient sleep should also be emphasized by prenatal
health-care professionals with the aim of improving the
postpartal sleep of new parents.

Abbreviations

FNW, frequency of night waking; SE, sleep efficiency;
SOL, sleep onset latency; TST, total sleep time at night;
WASO, wake after sleep onset; PSQI, Pittsburgh Sleep
Quality Index.
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