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Abstract
The study aim was to compare sleep, sleepiness, fatigue, and neurobehavioral performance among
first-time mothers and fathers during their early postpartum period. Participants were 21 first-time
postpartum mother-father dyads (N=42) and seven childless control dyads (N=14). Within their
natural environment, participants completed one week of wrist actigraphy monitoring, along with
multi-day self-administered sleepiness, fatigue, and neurobehavioral performance measures. The
assessment week was followed by an objective laboratory based test of sleepiness. Mothers
obtained more sleep compared to fathers, but mothers’ sleep was more disturbed by awakenings.
Fathers had greater objectively measured sleepiness than mothers. Mothers and fathers did not
differ on subjectively measured sleep quality, sleepiness, or fatigue; however, mothers had worse
neurobehavioral performance than fathers. Compared to control dyads, postpartum parents
experienced greater sleep disturbance, sleepiness, and sleepiness associated impairments. Study
results inform social policy, postpartum sleep interventions, and research on postpartum family
systems and mechanisms that propagate sleepiness.
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The Centers for Disease Control and Prevention Statistics reported that across the last
decade, there have been over four million childbirths each year in the United States (Martin
et al., 2011). With the birth of each child, new parents are required to adjust to the demands
of parenthood. Accordingly, sleep disturbance is commonly experienced among new parents
during the early postpartum period, and sleep disturbance is known to have a multitude of
adverse effects on health and functioning (see reviews: Alvarez & Ayas, 2004; Copinschi,
2005; Harrison & Horne, 2000).

Postpartum sleep disturbance is caused by factors that include infant signaling during
nocturnal periods (Nishihara, Horiuchi, Eto, & Uchida, 2000; Nishihara, Horiuchi, Eto, &
Uchida, 2001), maternal postpartum endocrine and physiological changes that affect sleep
(Manber & Armitage, 1999; Santiago, Nolledo, Kinzler, & Santiago, 2001), and the sleep
disturbances experienced by the other bed partner within the postpartum parent dyad (Meijer
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& vanden Wittenboer, 2007). Sleep within the family system can be interrupted by multiple
factors, all of which result in sleep disturbance experienced by both mothers and fathers.

Maternal postpartum sleep profiles have been well described (see reviews: Ross, Murray, &
Steiner, 2005; Hunter, Rychnovsky, & Yount, 2009). Maternal sleep worsens progressively
throughout pregnancy and is most affected, primarily by sleep fragmentation immediately
following delivery after which it improves steadily throughout the postpartum period
(Shinkoda, Matsumoto, & Park, 1999; Kang, Matsumoto, Shinkoda, Mishima, & Seo, 2002;
Rychnovsky & Hunter, 2009; Montgomery-Downs, Insana, Clegg-Kraynok, & Mancini,
2010). Paternal sleep profiles during the postpartum period have been less extensively
profiled. Among the existing literature, there are reported changes in postpartum fathers’
sleep from the prenatal to the postpartum period (Condone, Boyce, & Corkindale, 2004).
Gay and colleagues reported that both mothers and fathers had less sleep, more self-reported
sleep disturbance, and higher ratings of fatigue during the first month postpartum when
compared to their levels during the pregnancy period (Gay, Lee, & Lee, 2004).

Although postpartum maternal, and to a lesser extent, paternal sleep disturbances are
recognized, to date no investigations have objectively quantified the extent of sleepiness,
and functional impact of sleep disturbance experienced among postpartum mothers or
fathers. The study objective was to fill this void through examination of sleep, sleepiness,
fatigue, and neurobehavioral performance among healthy first-time mothers and fathers
during their early postpartum period. All values were compared within postpartum couples,
and between postpartum and childless control couples.

METHOD
Participants

The study was approved by the West Virginia University Office of Research Compliance
(Institutional Review Board). Participants provided informed consent and Health Insurance
Portability and Accountability Act (1996) authorization prior to participation. Participants
included cohabitating primiparous (n = 21 [postpartum]) and nulliparous (n = 7 [childless])
control couples. Postpartum couples were recruited from a larger laboratory study of
normative maternal postpartum sleep (Montgomery-Downs et al., 2010). For the current
study, nulliparous couples were recruited via community advertisements. Potential
postpartum and control participant couples were excluded from participation on the basis of
a history of major depressive or anxiety disorder, a score ≥ 16 on the Center for
Epidemiological Studies of Depression (Radloff, 1977), or prior diagnosis of a sleep
disorder on the part of either partner in the couple. Postpartum couples were excluded if the
mother was pregnant with multiples, had a premature delivery, or if the infant was admitted
to the neonatal intensive care unit.

Postpartum and control sample characteristics are shown on Table 1. Postpartum mothers
and control women did not differ in age or education (F [1, 25] = .24, p = .63; F [1, 25] =
1.21, p = .28, respectively). Postpartum fathers and control men did not differ in age (F [1,
26] = .46, p = .51), but control men obtained more education than postpartum fathers (F [1,
26] = 3.42, p = .08). Control women and men did not differ from each other on any study
variable (range: p = .102–.95).

Measures
Actigraphy—Sleep was objectively estimated using continuous, nonintrusive activity
monitoring recorded with Mini Mitter’s Actiwatch-64 (AW-64) actigraphs (Respironics;
Bend, OR). The highest sampling resolution of 15-second epochs was used.
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Sleep periods on the actigram output were identified (Acebo & LeBourgeois, 2006) using an
electronic sleep diary (Palm Zire 72 personal digital assistants [PDA]) with customized
software (Bruner Consulting Co.; Longmont, Colorado). The beginning of a sleep period
was identified as the first of two consecutive minutes of actigraphically identified inactivity
that followed the sleep diary-reported ‘bedtime’. The end of a sleep period was identified as
the last of two consecutive minutes of actigraphically identified inactivity that preceded the
diary-reported ‘wake time’. Participants asked to report ‘bedtime’ but not their precise
‘lights-off’ moment. Therefore, absolute time-in-bed and corresponding measures (e.g.,
sleep onset latency) could not be reported.

Sleep periods were analyzed with Actiware Software Version 5.5 (Respironics; Bend,
Oregon) using the default ‘wake threshold value’ parameter setting = 40 (medium).
Variables that were calculated within the sleep period included: (1) twenty-four hour sleep
time (number of minutes identified as sleep during a 24-hour period [including daytime
naps]), (2) total sleep time (number minutes identified as sleep during a nocturnal sleep
period), (3) sleep fragmentation (index of movement during sleep during a nocturnal sleep
period), (4) wake after sleep onset (number of minutes identified as wake during nocturnal
sleep period), and (5) sleep efficiency (or percentage of time spent asleep, was the minutes
of sleep during a nocturnal sleep period divided by the minutes in the sleep period,
multiplied by 100). Wake after sleep onset was the absolute time awake during the sleep
period, whereas sleep efficiency was the standardized percentage of wakefulness during the
sleep period. Participants provided 7.5 (SD = 0.9) days of actigraphy data.

Pittsburgh Sleep Quality Index—Subjective sleep quality from the previous month was
examined with the Pittsburgh Sleep Quality Index (PSQI) (Buysse, Reynolds, Monk,
Berman, & Kupfer, 1989). The PSQI is comprised of 19 items that yield seven component
scores; component scores are summed to create a total score. The total score can range from
0 (best) to 21 (worst); scores ≤ 5 are associated with good sleep quality whereas scores > 5
are associated with poor sleep quality. The PSQI sensitivity and specificity are 89.6% and
86.5%, respectively (Buysse et al., 1989). Although not designed specifically for use among
postpartum parents, the PSQI has been used among women to study population-based
postpartum samples (a. Dørheim, Bondevik, Eberhard-Gran, & Bjorvatn, 2009), culturally
diverse postpartum samples (Li et al., 2011), and postpartum depression (b. Dørheim,
Bondevik, Eberhard-Gran, & Bjorvatn, 2009; Okun, Hanusa, Hall, & Wisner, 2009; Okun,
Luther, Prather, Perel, Wisniewski, & Wisner, 2011); it has also been used among
caregiving fathers (Shaki, Goldbart, Daniel, Fraser, & Shorer, 2011).

Multiple Sleep Latency Test—Sleepiness was objectively measured using the four-nap
Multiple Sleep Latency Test (MSLT) (Carskadon & Dement, 1977) that was conducted in
the sleep research laboratory at West Virginia University. The polysomnography (PSG)
montage included four channels of electroencephalography (C3/M2, C4/M1, O1/M2, and
O2/M1), bilateral electrooculography, submental electromyography, and
electrocardiography (American Academy of Sleep Medicine, 2007). PSG recordings were
made with the Embla N7000 system (Medcare; Broomfield, Colorado); data were managed,
analyzed, and archived with Rembrandt software (Medcare; Broomfield, Colorado).

MSLT data were visually scored according to the AASM scoring criteria (American
Academy of Sleep Medicine, 2007). Sleep onset was identified as the first of three
consecutive 30-second epochs that were unequivocally scored as sleep. Sleep onset latency
(SOL) was scored as the time from the initiation of the MSLT trial (“lights out”) to sleep
onset. The four SOL nap scores were averaged to yield the MSLT score with a possible
range from 0 (greatest sleepiness) – 20 (least sleepiness) minutes. The MSLT demonstrates a
test-retest reliability of .97 within a normative sample (Littner et al., 2005). MSLT scores ≤
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5 minutes indicate pathological daytime sleepiness, > 5 to 10 minutes indicate moderate
sleepiness, > 10 to 15 minutes indicate mild sleepiness, and >15 minutes indicate normative
levels of sleepiness (Richardson et al., 1978; Thorpy et al., 1992).

Neurobehavioral Performance—Neurobehavioral performance was objectively
measured using the psychomotor vigilance test (PVT) that was self-administered each
morning using customized software on the PDA (Bruner Consulting Co.; Longmont,
Colorado). This PVT is similar to a previously validated version of a Palm-based PVT
(Thorne, Johnson, Redmond, Sing, & Belenky, 2005) and its use is supported by a study that
validated PVT administrations that were <10 minutes in duration (Loh, Lamond, Dorrian,
Roach, & Dawson, 2004). This PVT has been reported previously (Neylan et al., 2010) as a
simple reaction time task developed to measure sustained attention using a bull’s-eye
stimulus. Each 5-minute trial consists of the presentation of approximately 39–56 stimuli at
random interstimulus intervals and has a 10 ms sensitivity resolution. Lapse frequency
(reaction times ≥ 500 ms) is an outcome variable for the PVT (Basner & Dinges, 2011).
Greater lapse frequency values are associated with greater performance impairment.
Postpartum participants and control couples provided 7.2 (SD = 1.4), and 7.1 (SD = 0.5)
days of PVT data, respectively.

Subjective sleepiness—Subjective sleepiness was measured on the PDA with the
Stanford Sleepiness Scale (SSS). The SSS ranges from 1–7 and higher scores represent
greater sleepiness (Hoddes, Zarcone, Smythe, Phillips, & Dement, 1973). A SSS score ≥ 3
obtained during times other than sleep onset indicates significant sleep debt (Hoddes et al.,
1973). The SSS has been used previously among samples of healthy postpartum women
(Groër et al., 2004; Insana & Montgomery-Downs, 2010). Postpartum participants self-
administered the computerized SSS an average of 3.2 (SD = 0.7) times each day to provide
7.3 (SD = 1.4) days of PDA based data. Control participants self-administered the
computerized SSS an average of 2.8 (SD = 0.5) times each day to provide 6.9 (SD = 0.8)
days of PDA based data.

Fatigue—Subjective fatigue was measured on the PDA with the 100-point Visual
Analogue of Fatigue Scale (VAFS) (Monk, 1989) that was used to rate, “How tired/fatigued
do you feel RIGHT NOW?” (0 = not at all tired/fatigued, 100 = very tired/fatigued). The
VAFS had a stylus-movable anchor point that was initially presented in the middle of the
scale; the anchor could be moved according to 1-point increments on the display. An
extended form of the VAFS has previously been used among samples of healthy postpartum
women (Lee & Zaffke, 1999). Participants’ VAFS self-administration completion rate was
the same as that for the SSS indicated above.

Procedure
Postpartum couples participated for one continuous week, between their third to eighth
postpartum weeks (range: 3.6–8.6 weeks). Postpartum and control couples completed the
same one-week protocol. During the protocol, both participants in each couple wore an
actigraph continuously on their non-dominant wrist, and concurrently completed their PDA-
based sleep diary in real-time. Participants were instructed to self-administer sleepiness and
fatigue measures approximately four times throughout the day—mothers, every time they
fed their baby. Participants were asked to complete the PVT each morning within two hours
of awakening and before consuming caffeine; postpartum and control participants self-
administered the PVT 76.7 (SD = 49.2), and 128.7 (SD = 210.4) minutes from wake,
respectively.
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Immediately following the one-week of actigraphy and daily assessments at home, each
couple came to the sleep research laboratory approximately one hour after awakening for
their MSLT. Postpartum parent nap opportunities were staggered so that one parent was able
to care for their infant in a room adjacent to the sleep laboratory. During the MSLT day
participants completed the PSQI. During the MSLT procedure all participants were provided
lunch from a local restaurant. Following the study procedures, postpartum and control
couples were provided a $100 and a $70 honorarium, respectively.

Statistical Analyses
SPSS 18.0 (SPSS Inc, Chicago, IL) was used for statistical analyses. A p < .05 was
considered statistically significant for the within postpartum couple comparisons (i.e.
postpartum mother and postpartum father differences). Due to the small control group
sample size, a p < .10 was considered statistically significant for the between-group
comparisons (e.g. postpartum mothers and control women differences) and control group
within-group comparisons (i.e. control women and control men). Cohen’s d effect sizes
(Cohen, 1988) were calculated for equal sample sizes (e.g., postpartum mothers-postpartum
fathers), and Hedges g (Hedges, 1981) effect sizes were calculated for unequal sample sizes
(e.g., postpartum mothers-control women). Effect sizes are interpreted according to standard
convention (trivial = < .20; small = .20–.30; medium = >.30–.80; large = >.80) (Cohen,
1988). Medium to large effect sizes are emphasized when interpreting the results (Cohen,
1994). In accordance with the stated study aims, we only made direct comparisons and did
not examine interactions that would yield irrelevant comparisons (e.g. postpartum mothers-
control men). ANOVAs were calculated for the between-group comparisons because the
groups were considered independent (e.g., postpartum mothers-control mothers). Repeated
measures analyses of variance (ANOVA) were calculated for the within-couple comparisons
because the groups were considered dependent (e.g., postpartum mothers-postpartum
fathers).

Daily actigraphically measured sleep and PVT, as well as multi-daily SSS and VAF
measures were each averaged within the study week to provide stable measures. Descriptive
statistics were calculated for demographic and all study outcome measures. Missing data
were handled via pairwise deletion to retain all available data for analysis.

Preliminary Analyses
For the MSLT analyses two mothers’ MSLT-SOL values, for one nap each, and one father’s
full MSLT were excluded due to non-adherence to the research protocol and equipment
malfunction, respectively. Thus sample sizes for MSLT analyses were: n = 21 postpartum
mothers, n = 20 postpartum fathers (20 complete postpartum couples), and n = 7 complete
control couples. For the actigraphy analyses one mothers’ and one fathers’ actigraphy data
were excluded due to equipment malfunction and non-adherence to the research protocol,
respectively. Thus, the sample sizes for actigraphy analyses were n = 20 mothers, n = 20
fathers (19 complete postpartum couples), and n = 7 complete control couples. For PVT
comparisons one control couples’ data were excluded due to non-adherence to the research
protocol. Thus, the full postpartum sample (n = 42 [21 complete couples]), n = 6 control
women, and n = 6 control men (6 complete couples) were examined.

PSG sleep onset scoring was conducted with high internal reliability across all nap
opportunities (Cronbach's α = .96, p < .001). Across postpartum and nulliparous samples,
MSLT first nap opportunities occurred approximately three hours from sleep offset
(Women, M = 207, SD = 45 minutes; Men, M = 196, SD = 47 minutes). A MSLT start time
within three hours from awakening is in concordance with standard practice parameters
(Littner et al., 2005).
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Postpartum mothers’ 24-hour and nocturnal sleep time during the night prior to the MSLT
was shorter than their previous one-week averages (p = .003, p < .001, respectively).
However, the residuals between the night-prior and the week-prior sleep values were not
significantly correlated with their MSLT scores (r = .18, r = .17, respectively). Control
women’s WASO during the night prior to the MSLT was shorter than their previous one-
week averages (p = .04), but the residuals between the night-prior and the week-prior were
not associated with their MSLT scores (r = .02). No differences were found between the
night- and week-prior to the MSLT within postpartum fathers, or control men. This
assessment indicates that sleep from the night prior to the MSLT did not artificially drive the
MSLT results, which is important to note considering the field-based nature of this study.

RESULTS
Sleep

Within couple comparisons on all postpartum actigraphically measured sleep variables are
on Table 2. Mothers obtained more sleep (i.e. 24-hour sleep [d = 1.30, g = .87] and
nocturnal sleep time [d = 1.43, g = .71]), but their sleep was also more disturbed (i.e. higher
sleep fragmentation [d = 1.12, g = 1.93] and WASO [d = 1.19, g = 1.41]) compared to both
fathers and control women, respectively. Fathers’ sleep efficiency was worse than control
mens’ (d = 1.49).

Within couple comparisons on subjective sleep quality are indicated on Table 2. Mothers
and fathers did not differ on subjective sleep quality; neither did mothers and control
women. Fathers reported worse sleep quality than control men (g = .91).

Objective Sleepiness
Among mothers, 10% were in the pathological sleepiness range, 29% were in the moderate
sleepiness range, 42% were in the mild sleepiness range, and 19% were in the normative
sleepiness range (SOL range: 3.1 – 18.6 minutes). Among fathers 25% were in the
pathological sleepiness range, 50% were in the moderate sleepiness range, 20% were in the
mild sleepiness range, and 5% were in the normative sleepiness range (SOL range: 3.6 –
20.0 minutes). Among control women, 43% were in the mild sleepiness range, and 57%
were in the normative sleepiness range (SOL range: 10.3 – 20.0 minutes). Among control
men, 29% were in the mild sleepiness range, and 71% were in the normative sleepiness
range (SOL range: 11.8 – 20.0 minutes). Comparisons within postpartum couples’ MSLT
scores are indicated on Table 2 and Figure 1. Postpartum within-dyad MSLT scores are
shown on Supplement 1. Comparisons between postpartum mothers and control women, as
well as between postpartum fathers and control men are indicated on Table 3. Postpartum
mothers had significantly shorter sleep onset latency compared to control women (g = .85).
Postpartum fathers had significantly shorter sleep onset latency than both postpartum
mothers and control men (d = .88 and g = 2.29, respectively).

Neurobehavioral Performance, and Subjective Sleepiness and Fatigue
Within couple comparisons on postpartum objective performance variables as well as
subjective sleepiness and fatigue are indicated on Table 2. Postpartum mothers’
neurobehavioral performance was significantly more impaired than fathers (d = .70).
Between couple comparisons indicated that both postpartum mothers and fathers had
significantly worse neurobehavioral performance impairment compared to control women (g
= .87) and men (g = .92), respectively. Postpartum mothers and fathers did not differ from
each other on subjective sleepiness or fatigue reports. Postpartum mothers reported
significantly worse subjective sleepiness (g = .80) and fatigue (g = .88) than control women;
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postpartum fathers did not differ from control men on any subjective sleepiness or fatigue
reports.

Post-hoc Examination of Postpartum Experience
Among mothers, neither work status nor delivery method had a significant effect on any
study variable. However, there was a main effect for infant feeding method on PVT lapse
frequency (F [2, 18] = 4.83, p = .02). Tukey’s post-hoc analyses indicated that mothers who
bottle fed (M = 22.7, SD = 7.2) had significantly more lapses than mothers who breast fed
(M = 8.5, SD = 7.5, g = 1.80). Among fathers, neither feeding method nor work status had a
significant effect on sleep or daytime functioning variables. Infant age during the study was
not associated with any study variable among mothers or fathers.

DISCUSSION
The current study provides a description of the sleep, sleepiness, and daytime impairment
experienced by new mothers and fathers during the early postpartum period, a time when
many new parents return to work. Mothers obtained more sleep compared to fathers;
however, mothers’ sleep was also more disturbed by awakenings. Both mothers and fathers
experienced high levels of objectively measured sleepiness, while fathers experienced higher
levels than mothers. Postpartum mothers and fathers did not differ on subjective sleep
quality, sleepiness, or fatigue ratings, but mothers demonstrated worse neurobehavioral
performance. Overall, both postpartum mothers and fathers experienced higher levels of
sleep disturbance, sleepiness, and sleepiness associated impairments relative to control
women and men, respectively.

The primary findings from this study describe the magnitude of sleepiness experienced by
both postpartum mothers and fathers, and that fathers had a greater propensity to fall asleep
during the MSLT than mothers. According to conventional MSLT interpretations,
postpartum parents spanned all levels of sleepiness, but mothers primarily clustered in the
‘mild’ to ‘moderate’ range while fathers primarily clustered in the ‘moderate’ to
‘pathological’ range.

There are three primary explanations for why fathers had a higher propensity to fall asleep
during the MSLT than mothers. First, longer total sleep time that mothers obtained may
have partially countered the effects of their high sleep fragmentation, over and beyond the
capacity for fathers’ consolidated sleep to counter the effects of their short sleep time.
Although both parents experienced sleep disturbance (i.e. fragmentation and deprivation),
mothers’ sleep profile may have permitted better recovery from their sleep disturbance than
fathers’ sleep profile. Second, mothers’ sleep latency may have been influenced by worry
about their infant’s safety or needs during her nap opportunities—despite the infant being
under fathers’ care. Conversely, fathers may have interpreted MSLT nap opportunities as
true opportunities to sleep because they perceived themselves as “off-duty.” A third possible
explanation is that following birth postpartum mothers naturally develop a biological
resistance to sleepiness, or heightened arousal. During the early postpartum period new
mothers experience a multitude of physical and hormonal changes (Manber & Armitage,
1999; Gjerdingen, Froberg, Chaloner, & McGovern, 1993; Stremler & Wolfson, 2011),
some of which may promote a lessened propensity to fall, or stay asleep. This postulation is
supported by a report that when mothers slept away from their infants, maternal sleep
disruption continued (Karacan, Williams, Hursch, McCaulley, & Heine, 1969).

Decreased propensity to fall asleep during the MSLT does not however translate into better
physical or cognitive functioning. For instance, postpartum mothers demonstrated worse
neurobehavioral performance than fathers, but fathers had a higher propensity to fall asleep
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during the MSLT than mothers. These findings suggest that mothers may be differentially
affected by sleep disturbance than fathers (Baker, O’Brien, & Armitage, 2011).
Alternatively, the difference in daytime consequences may reflect a specific mode and
intensity of sleep disturbance that accumulated over time (e.g. deprivation or fragmentation)
(Franzen, Siegle, & Buysse, 2008; Bei, Milgrom, Ericksen, & Trinder, 2010; Cohen et al.,
2010; Insana, Williams, & Montgomery-Downs, under review).

Postpartum mothers and fathers both had impaired sleep quality, high sleepiness, and poor
neurobehavioral performance. As expected, postpartum mothers reported worse sleepiness
and fatigue, had worse neurobehavioral performance, and had worse MSLT scores than
control women; however, they did not differ on self-reported sleep quality. Similarly, as
expected, postpartum fathers reported worse subjective sleep quality, had worse
neurobehavioral performance, and had worse MSLT scores than control men; however, they
did not differ on self-reports of sleepiness or fatigue. Nulliparous women and men seemed to
adequately serve as a control group. Although, control women and men had PSQI scores (M
= 5.5, and M = 5.6, respectively) that were above the recommended threshold of 5 for ‘good
sleep quality’ (within a 0–21 point scale [Buysse et al., 1989]), PSQI scores commonly
exceed the 5-point threshold among normative community based samples. For example,
Buysse and colleagues reported that among their community based sample of 187 healthy
adults, the mean PSQI score was 6.3. Additionally, Knutson and colleagues reported on
PSQI stability and demonstrated that among a sample of 600 participants, the mean PSQI
score in year 1 was 5.7, and year 2 was 5.9 (Knutson, Rathouz, Yan, Liu, & Lauderdale,
2006). The comparison of postpartum to control participants provided an appropriate
relative reference to indicate the extent of postpartum sleep disturbance and sleep related
impairments.

Implications
The postpartum sleepiness and performance impairments reveal a societal problem at large.
Following the birth of a child, postpartum parents are almost immediately required to go
back to work to provide for their family; yet, parents have critically high levels of
sleepiness. Within the United States, the Family Medical Leave Act (FMLA) permits new
parents 12 weeks of unpaid family leave for medical conditions that include care for a
newborn, if they are employed by a company with more than 50 employees (United States
Department of Labor, Family and Medical Leave Act). However, even if eligible for
medical leave, many new families cannot afford to go without pay for an extended period.
Furthermore, the United States is the only industrialized country that does not have a policy
for paid, job-protected maternity and paternity leave (Kamerman, 2000). For a review of the
benefits that a longer family medical leave has on various infant outcomes see (Cabrera,
Tamis-LeMonda, Bradley, Hofferth, & Lamb, 2000; Schor, 2003; Nepomnyaschy &
Waldfogel, 2007; Staehelin, Bertea, & Stutz, 2007).

Postpartum mothers have been shown to acquire an increased workload across the first
postpartum year, which is associated with less sleep, worse mental health, and decreased
family caregiving activities (McGovern et al., 2011). Postpartum mothers describe the
necessity to persevere through their sleep disturbance in order to work and meet essential
economical demands (Doering & Dufor, 2011). Similarly, new fathers have been shown to
return to work despite their high level of fatigue, which is consequently inversely associated
with work safety behaviors (Mellor & St John, 2012). There is clear acknowledgement that
sleepiness has adverse effects on safety and performance in the workforce (see reviews:
Walsh, Dement, & Dinges, 2005; McDonald, Patel, & Belenky, 2011). Consequently, the
current 1993 FMLA policy is not practical for most families without putting at least one
postpartum parent back into the workforce, albeit with likely sleepiness associated
impairments. Experts describe an urgent need for changes in policy that will increase
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practices that facilitate alertness, which will in turn stimulate safety, health, and productivity
within society (Rosekind, 2005); however, postpartum parents were not discussed among the
vulnerable populations that are susceptible to sleepiness. Therefore, in light of the current
findings, future work should be designed to identify whether the current 1993 FMLA policy
is efficacious for new families, and adequately safe for society.

Acknowledgement of postpartum sleep disturbances has resulted in the development of
maternal postpartum sleep interventions that implement education strategies (Stremler et al.,
2006), as well as behavioral (Hiscock, Bayer, Hampton, Ukoumunne, & Wake, 2008) and
environmental modifications (Lee & Gay, 2011). The availability of sleep interventions and
strategies targeted to help new fathers obtain more restful sleep are scant, if not currently
nonexistent. The lack of focus on improving fathers’ sleep is likely due to limited empirical
knowledge about their sleep experience and functioning during the early postpartum period.
The current work articulates the necessity for, and creation of, sleep interventions for new
fathers.

As discussed above, postpartum mothers may develop a biological resistance to falling, and
staying asleep. Although currently constrained to speculation, converging evidence supports
the possibility that distinctive biological alterations may play a role in maternal postpartum
sleep regulation. The discovery of novel biological mechanisms for sleep regulation, and
possibly sleep resistance, would have far reaching implications for application.

Limitations
The current study had considerable strengths. All study findings were in their expected
directions, and all outcome measures aggregated together to bolster study interpretations.
Sleep and sleepiness were measured from a multimethod approach with field- and
laboratory-based procedures through the application of subjective and objective
measurement instruments. Nevertheless, methodological limitations must be considered
when interpreting the study results. The small control group sample size was a limitation.
However, differences between the control and postpartum groups were detected at α = .10;
the range of differences above the conventional α = .05, and up-to .10, were augmented by
large effect sizes (range: .80 – .92). Another limitation posed by the small sample size was
the interpretation of correlations. Specifically, a larger sample size would have likely
detected significant correlations among infant age and study variables. The cross-sectional
study design did not provide insight into changes in sleep and sleepiness across the
transition to parenthood, or throughout the early postpartum period. In light of the current
findings, a particularly important future direction would be to describe when postpartum
parents’ sleep and sleepiness values return to normal. The absence of infant data is an
unfortunate limitation. The prevalence of and potential impact that infant bed sharing had on
parental sleep and sleepiness is unknown. Due to a low ethnic diversity among the current
sample, it is inconclusive whether these results would generalize to postpartum parents from
ethnicities other than White-Non-Hispanic. Future investigations could build upon the
current study through examinations of: sleep and sleepiness among multiparous postpartum
couples, additional ethnicities, and different cultures; a multitude of infant outcomes that
may result from parental sleep and sleepiness; different biological mechanisms that may
influence postpartum sleep and sleepiness; the effects that sleeping arrangements,
postpartum mood disturbances, and psychological factors may have on postpartum sleep and
sleepiness, and vise-versa; and intervention methods to effectively optimize postpartum
sleep to decrease their daytime sleepiness.

Finally, it is important to note that the postpartum period is subject to the same dynamic
systems that influence all times of change throughout normal lifespan development. The
factors that are important to consider in future studies – which our study was not designed or
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statistically powered to address - include parental work status, infant age, infant feeding
method, and infant delivery method.

Of particular interest, mothers in our study whose infants were exclusively bottle-fed had
worse neurobehavioral performance than mothers whose infants were breastfed. This
difference was unexpected because previous work has shown no differences in sleep
measures, sleepiness, or fatigue based on infant feeding methods (Montgomery-Downs,
Clawges, & Santy, 2010). However, as discussed above, different daytime behaviors—such
as neurobehavioral performance—may be sensitive to specific sleep profiles. Currently,
literature on the impact of infant feeding method on paternal sleep and daytime functioning
is underdeveloped.

Among mothers in this sample, infant delivery method did not appear to have an effect on
any study variable. However, according to previous work, mothers who had cesarean
deliveries also experienced more sleep disturbances and fatigue during the early postpartum
period (i.e., < 5 days and < 8 weeks) compared to mothers who had vaginal deliveries (Lee
& Lee, 2007; Thompson, Roberts, Currie, & Ellwood, 2002, respectively). Differences on
the current study variables, as a function of delivery method, would have likely been
detected with a larger sample size studied earlier in the postpartum period. To further
characterize the postpartum experience future studies should be designed to identify what,
and how, certain characteristics drive postpartum parents’ sleep disturbance, sleepiness,
fatigue, and performance impairment.

Conclusion
The current study reports on the sleep and functioning within the postpartum family system.
The early postpartum period is an important context for these findings because it is a time
when one—or both—parents go back to work to function as productive members of society,
and they have a new infant to care for. Yet, new parents appear to experience a multitude of
severe sleep and sleepiness-associated impairments which may interfere with their
responsibilities. The results from this study should be used to: improve the wellbeing among
new families by promoting consideration of current social policy (i.e., FMLA); inform the
search for mechanisms that propagate postpartum sleep and sleepiness (e.g., biological
differences, work status, infant age); inform the development of appropriate postpartum
sleep interventions (e.g., for fathers); and inform future investigations of sleep, sleepiness,
and safety within the family context.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
MSLT sleepiness values compared within postpartum couples and between postpartum and
control couples
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