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Sammendrag

Bakgrunn: Etter en fadsel kan foreldrene oppleve endringer i sgvnmagnsteret,
spesielt de fgrste manedene. Det nyfadte barnet kan ha en uforutsigbar dggnrytme
som pavirker foreldrenes sgvn, mange foreldre opplever allikevel barseltiden som
en gledelig periode i livet. Derimot kan en prematur fadsel oppleves som en krise
for familien. Det premature barnet kan trenge avansert medisinsk behandling i
nyfadt intensivavdeling, og hayt stressniva kan pavirke foreldrenes sgvn negativt.
Sevn er viktig for mental og fysisk helse; sgvnforstyrrelser og darlig sgvnkvalitet
kan fare til helseproblemer og redusert helserelatert livskvalitet (HRLK) for
foreldre. | starten av dette prosjektet var det sparsomt med systematisk kunnskap
om sgvn og helse hos foreldre til premature barn. Det var ogsa begrenset kunnskap
om hvorvidt denne gruppen var mer utsatt for lite og darlig sevnkvalitet og redusert
HRLK, sammenlignet med foreldre til terminfgdte barn.

Hensikt: Det overordnede malet med denne avhandlingen var a studere sgvn og
forholdet mellom sgvn og HRLK hos foreldre til premature barn i barselfasen
(barnet er 2-12 maneder). Videre var hensikten @ sammenlikne sgvn og HRLK hos
mg@dre og fedre til terminfgdte barn i samme periode.

Design, utvalg og metoder: Studien var designet som en komparativ longitudinell
kohortstudie med tre malepunkter (2, 6 og 12 maneder etter fadsel). Sevn- og
helserelaterte utfall fra to foreldregrupper (foreldre til premature og terminfagdte
barn) ble evaluert og sammenlignet prospektivt. Foreldre ble rekruttert fra nyfgdt-
og barselavdelinger ved flere sykehus.

For a kartlegge forskningsbehov knyttet til sgvn hos foreldre til premature nyfadte,
ble det farst gjennomfert en systematisk kunnskapsoppsummering (scoping
review) i 2018. | forbindelse med gjennomfgringen av den longitudinelle studien
ble det pavist store utfordringer knyttet til rekruttering og innsamling av data fra
foreldre til premature barn. Det ble derfor besluttet & gjennomfare en systematisk
analyse av gjennomfgrbarheten av en longitudinell studie og publisere resultatene,
da dette ble ansett a ha stor verdi for fremtidige studier. Datainnsamlingen i den
longitudinelle studien ble utfert like fgr og under den ferste bglgen av
koronavirussykdommen 2019-pandemien, noe som skapte ytterligere utfordringer;
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studien ble likevel fullfgrt. Data om sgvn, psykososiale variabler og HRLK ble
samlet inn ved hjelp av validerte metoder (aktigrafer og sparreskjemaer) fra
foreldre til premature og terminfgdte barn.

Resultat: Den systematiske kunnskapsoppsummeringen (Artikkel 1) viste at de
fleste studiene som hadde undersgkt sgvn og helse hos foreldre til premature barn,
var geografisk lokalisert i USA. De fleste studiene var kvantitative og fokuserte pa
mors sgvn de farste 2 ukene etter fadselen, bade objektive og subjektive sgvnmal
var benyttet. Den systematiske kunnskapsoppsummeringen viste at fa
longitudinelle studier hadde evaluert begge foreldrenes sgvn over tid i barseltiden.
Det manglet ogsa studier som hadde vurdert styrken pa mulige sammenhenger
mellom sgvn, psykososiale faktorer og HRLK over tid, og sammenlignet disse
utfallene  mellom foreldre til terminfgdte og premature barn.
Litteraturgjennomgangen bekreftet behovet for a designe en komparativ
longitudinell studie designet for & vurdere sgvn og helse hos foreldre til premature
og terminfgdte barn over tid, sammenligne og identifisere mulige forskjeller
mellom foreldregrupper (premature og terminfgdte) og undersgke forskjeller
mellom madre og fedre.

| det empiriske prosjektet var malet a rekruttere 75 foreldrepar til begge gruppene.
For gruppen med terminfgdte barns foreldre ble det rekruttert 76 foreldrepar fra to
barselavdelinger ved to sykehus. Rekrutteringen av foreldre med premature barn
var imidlertid utfordrende. Mellom juni 2019 og mars 2020 ble 25 foreldre til
premature rekruttert fra fire nyfedtintensivavdelinger og en barselavdeling ved fire
ulike sykehus i Norge.

For & systematisk evaluere muligheten for & gjennomfare en prospektiv
sammenlignende longitudinell kohortstudie, var feasibilitystudien (Artikkel 2)
primaert rettet mot a vurdere rekruttering og frafall, og det sekundare malet var a
beskrive og sammenligne deltakernes egenskaper, evaluere maleinstrumenter og
utfall og identifisere mulige sammenhenger mellom utvalgte variabler og
frafallsrater. Et viktig funn var at det var vanskeligheter med a rekruttere til den
premature gruppen, muligens pa grunn av vare valgte inklusjonskriterier og at
mange foreldre ikke gnsket a delta. Et annet funn var at frafallstendensen var hgy
i begge foreldregruppene ved 6 og 12 maneder. Ingen sosiodemografiske
kjennetegn ved foreldrene var assosiert med frafall ved 6 maneder. Ved 12
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maneder hadde frafallet statistisk signifikant lavere alder i terminfedtgruppen
(begge foreldre) og heyere alders- og kroppsmasseindeks i den premature gruppen
(fedre). Maleinstrumenter (aktigraf, sevndagbok og spgrreskjema) ble vurdert som
egnet for bruk i fremtidige studier.

Ved vurdering av sgvn, insomnisymptomer og HRLK hos mgdre og fedre til
premature og terminfadte barn over tid (Artikkel 3) ble det ikke funnet signifikante
forskjeller i total sgvntid mellom prematur og terminfadt gruppen ved 2 maneder,
men foreldre i den premature gruppen hadde statistisk signifikant lavere
sgvneffektivitet sammenlignet med foreldre i termingruppen. Mgdre sov generelt
darligere enn fedre ved 2 maneder og hadde signifikant lavere sgvneffektivitet og
total sgvntid sammenlignet med fedre ved 2 maneder. Forekomsten av insomni
ved 2 maneder var hgy blant foreldrene i begge gruppene — spesielt i
prematurgruppen, hvor andelene var 62,5 % (madre) og 71,4 % (fedre). Blant
foreldre til terminfgdte barn var forekomsten lavere: 53,4% (mgdre) og 43,5%
(fedre). For magdrene i begge gruppene var forekomsten av insomni fortsatt hgy (>
50%) ved 6 og 12 maneder, men mgadrene i den terminfadte gruppen hadde hgyest
forekomst. For fedre i begge gruppene sank forekomsten over tid. Det ble ikke
funnet statistisk signifikante forskjeller i HRLK mellom gruppene over tid (2, 6 og
12 maneder). Fedre hadde signifikant hgyere fysisk HRLK enn mgdre ved alle
maletidspunkter. Insomni var den eneste sgvnvariabelen som ble funnet a vere
statistisk signifikant assosiert med redusert HRLK i begge gruppene (alle tre
malepunktene). | var kohort var derfor insomni den sterkeste prediktive faktoren
for mental HRLK hos foreldre.

Konklusjoner: Vare resultater tyder pa at foreldrenes overgang til foreldrerollen
er krevende, med redusert sevn tidlig etter fedselen som krever gkt
oppmerksomhet fra helsepersonell. Funnene understreker viktigheten av a stette
sgvn og forebygge sevnforstyrrelser, spesielt for nye mgdre. Forebygging av
insomni kan bidra til & fremme god HRLK hos foreldre. Vi anbefaler at
sgvnscreening innfgres som en standard klinisk rutine i svangerskapsomsorgen,
slik at foreldre med sgvnforstyrrelser kan identifiseres tidlig og fa hjelp.

Vare resultater viste at det er mulig a gjennomfare en longitudinell studie som
sammenligner sgvn og HRLK hos foreldre til premature og terminfgdte spedbarn,
men i mye mindre skala enn opprinnelig tenkt. Det er viktig at omfanget av
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datainnsamlingen ikke blir for belastende for foreldre med premature barn. Det er
ogsa viktig a veere aktiv og stettende i oppfalgingen av inkluderte foreldre i
longitudinelle studier for & forebygge frafall.






Summary

Background: After childbirth, parents may experience sleep pattern changes,
especially in the first few months. The newborn child may have an unpredictable
circadian rhythm that affects the parents’ sleep, yet many experience new
parenthood as a joyful period. In contrast, a premature birth can be experienced as
a crisis for the family. The premature baby may need advanced medical treatment
in the neonatal intensive care unit, and high stress levels can negatively affect the
parents’ sleep. Sleep is important for mental and physical health; thus, sleep
disturbances and poor sleep quality can lead to health problems and reduced
health-related quality of life (HRQoL) for parents. There was sparse systematic
knowledge about the sleep and health of parents of premature children at the start
of this project. There was also limited knowledge about whether this group is more
prone to having too little and poor sleep quality and reduced HRQoL compared to
parents of full-born children.

Aim: The overall aim of this thesis was to study sleep and the relationship between
sleep and HRQOL in parents of preterm infants in the postpartum phase (the child
Is 2-12 months). Furthermore, the purpose was to compare sleep and HRQoL in
mothers and fathers of preterm infants with mothers and fathers of full-born infants
in the same time period.

Design, sample and methods: The study was designed as a comparative
longitudinal cohort study with three measurement points (2, 6 and 12 months after
childbirth). Sleep and health-related outcomes from two parent groups (parents of
preterm and full-born infants) were evaluated and compared prospectively. Parents
were recruited from neonatal and maternity wards at several hospitals.

To identify research needs related to sleep in parents of premature newborns, a
systematic knowledge summary (scoping review) was first performed (2018).
Regarding the longitudinal study, major challenges associated with recruiting and
collecting data from parents of premature children became apparent. It was
therefore decided to conduct a systematic analysis of the feasibility of a
longitudinal study and publish the results, as this was considered to have a great
value for future studies. Data collection in the longitudinal study was performed
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just before and during the first wave of the coronavirus disease 2019 pandemic,
which created further challenges; nevertheless, the study was completed. Data on
sleep, psychosocial variables and HRQoL were collected using validated methods
(actigraphs and questionnaires) from parents of premature and full-born children.

Results: The systematic knowledge summary (Paper 1) revealed that most of the
studies that had examined sleep and health in parents of premature children were
geographically located in the US. Most studies were quantitative and focused on
maternal sleep during the first 2 weeks after birth, and both objective and
subjective sleep measures were used. The scoping review demonstrated that few
longitudinal studies had evaluated both parents’ sleep over time during the
postpartum period. There was also a lack of studies that had assessed the strength
of possible relationships between sleep, psychosocial factors and HRQoL over
time during the postpartum period and compared these outcomes between parents
of full-born and preterm infants. The literature review confirmed the need to design
a comparative longitudinal study designed to assess sleep and health in parents of
premature and full-born children over time, compare and identify possible
differences between parent groups (preterm and full-born) and investigate
differences between mothers and fathers.

In the empirical project, the goal was to recruit 75 parent pairs to both groups. For
the full-born group, 76 pairs of parents were recruited from two maternity wards
at two hospitals. However, the recruitment of parents with premature infants was
challenging. Between June 2019 and March 2020, 25 parents of premature infants
were recruited from four neonatal intensive care units and one maternity ward at
four different hospitals in Norway.

To systematically evaluate the feasibility of conducting a prospective comparative
longitudinal cohort study, was the feasibility study (Paper 2) primarily aimed at
assessing recruitment and attrition rates, and the secondary aims were to describe
and compare the participants’ characteristics, evaluate measures and outcomes and
identify possible associations between the selected variables and attrition rates. An
important finding was the difficulty in recruiting for the preterm group, possibly
due to the chosen inclusion criteria and high refusal rate. Another finding was that
dropout tendency was high in both parent groups at 6 and 12 months. No
sociodemographic characteristics of the parents were associated with dropout at 6
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months. At 12 months, dropouts had a statistically significantly lower age in the
full-born group (both parents) and higher age and body mass index in the preterm
group (fathers). Measures (actigraphs, sleep diaries and questionnaire) were
evaluated as feasible for use in future studies.

In assessing sleep, insomnia symptoms and HRQoL in mothers and fathers of
preterm and full-born infants over time (Paper 3), no significant differences were
found in total sleep time between the premature and full-born groups at 2 months,
but the preterm group had statistically significantly lower sleep efficiency
compared to the full-born group. Mothers generally slept worse than fathers at 2
months and had significantly lower sleep efficiency and total sleep time compared
to fathers at 2 months. The incidence of insomnia at 2 months was high among the
parents in both groups — especially the premature group, where the proportions
were 62.5% (mothers) and 71.4% (fathers). Among parents of full-born babies, the
incidence was lower: 53.4% (mothers) and 43.5% (fathers). For the mothers in
both groups, the incidence of insomnia remained high (> 50%) at 6 and 12 months,
but the mothers in the full-born group had the highest incidence. For fathers in both
groups, the incidence decreased over time. No statistically significant HRQoL
differences were found between the groups over time (2, 6 and 12 months). Fathers
had significantly higher physical HRQoL than mothers at all measurement times.
Insomnia was the only sleep variable found to be statistically significantly
associated with reduced HRQoL in both groups (all three measurement points).
Thus, in our cohort, insomnia was the strongest predictive factor for mental
HRQoL in parents.

Conclusions: Our results indicate that parents’ transition into the parenting role is
demanding, with reduced sleep outcomes early postpartum that require increased
attention from health professionals. The findings emphasize the importance of
supporting sleep and preventing sleep disorders, especially for new mothers.
Insomnia prevention can help to promote good HRQoL in parents. WWe recommend
that sleep screening be introduced as a standard clinical routine in maternity care
so that parents with sleep disorders can be identified early and receive help.

Our results revealed that it is feasible to conduct a longitudinal study comparing
sleep and HRQoL in parents of preterm and full-born infants, however on a much
smaller scale than originally intended. It is important that the scope of the data
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collection does not become too burdensome for parents with premature children.
It is also important to be active and supportive in the follow-up of included parents
in longitudinal studies to prevent dropouts.
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1 Introduction

Sleep is important for good physical and mental health (Cirelli et al., 2019). After
childbirth, parental sleep is often fragmented, shorter and less efficient compared
to earlier times (Hunter et al., 2009). Sleep pattern can be particularly disturbed
the first few months, resulting in considerable daytime sleepiness and fatigue for
new parents. However, most parents experience the birth of an infant as a positive
life event (Lee & Hsu, 2012a).

Around 13.4 million infants were born prematurely worldwide in 2020 (World
health organization, 2023). The WHO (2023) defines preterm births as “all births
before 37 completed weeks of gestation.” Prematurity can be further subdivided
according to gestational age (GA): extremely preterm (< 28 weeks), very preterm
(28 to less than 32 weeks) and moderate-to-late preterm (32-37 weeks). In
Norway, approximately 5.6% of all liveborn infants are born prematurely every
year, 0.4% extremely prematurely, 0.5% very prematurely and 4.7% moderate/late
prematurely (Oakley et al., 2022).

Preterm birth represents a global health issue (World health organization, 2023).
A lower GA has been associated with a higher risk of mortality and morbidity
(Harrison & Goldenberg, 2016). Infant birthweight is often used in evaluations of
infant risk of mortality and morbidity (Brumbaugh et al., 2019). Low birthweight
is described as less than 2,500 g, very low birthweight as less than 1,500 g and
extremely low birthweight (ELBW) as less than 1,000 g (Wold health
organization, 2019/2021). Extremely preterm infants still have a high risk of
mortality and morbidity, despite medical care advancing over the last few decades
(Aronsson et al., 2023; Cheong et al., 2021; Myrhaug et al., 2019; Norman et al.,
2019). A systematic review highlighted that the survival rate for preterm infants
born in high-income countries increases from nearly 0% when born at 22 weeks
GA to 80% when born at 27 weeks GA (Myrhaug et al., 2019). The chance of
survival without impairment increases from 1.2% to 9.3% for 22—-24 weeks GA
and from 40.6% to 64.2% for 25-27 weeks (Myrhaug et al., 2019). Depending on
GA level, preterm infants may need medical treatment for weeks or even months
in advanced neonatal intensive care units (NICUs; (Myrhaug et al., 2019).



A preterm birth has the potential to cause long-term negative effects for the infant
and parents (Starke et al., 2023; Suonpera et al., 2023). The early period in the
NICU has been described as challenging, characterized by high levels of parental
stress, anxiety, depression, fatigue and sleep disruption (Busse et al., 2013).
Parents of preterm infants are at risk of experiencing psychological stress and
mental disorders, including depression, anxiety and posttraumatic stress disorder
both during and after NICU hospitalization (Roque et al., 2017). Stress has been
identified as a source of sleep disruption for these parents (Al Maghaireh et al.,
2017; Busse et al., 2013; Lee & Hsu, 2012a). Over time, stress and family burden
is described as higher for parents of preterm infants compared to those of full-born
infants (Treyvaud et al., 2011). Parents of preterm infants have reported concerns
for the infant’s health condition and long-term health outcomes (Al Maghaireh et
al., 2017; Roque et al., 2017). Parents’ health and well-being play an important
role in the infant’s development (Hartzell et al., 2023; Treyvaud et al., 2009;
Treyvaud et al., 2010), and support of parents” mental health has had an increasing
focus within maternity care (Baldwin et al., 2022).

The WHO considers well-being and health-related quality of life (HRQoL) as
important goals for public health promotion (WHO, 1995). HRQoL is a
multidimensional concept covering physical, psychological, social and spiritual
aspects of life (Post, 2014). Postpartum parents’ HRQoL can be impacted by
several factors (Bai et al., 2019). Knowledge of parents’ HRQoL can guide the
development of targeted support and interventions (McAndrew et al., 2019). At
the beginning of this project, there was a lack of research on sleep and the
association between sleep and HRQoL over time for parents of preterm infants. It
was also necessary to expand existing knowledge and study if parents of preterm
infants were more susceptible to experiencing poor sleep and HRQoL compared
to parents of full-born infants. Knowledge of sleep and HRQoL can be the first
step towards developing new ways to support a healthy parent population.



2 Background and theoretical framework

2.1 Parental sleep in the postpartum phase

Sleep is a multidimensional phenomenon that can impact many aspects of life and
is considered essential for healthy living (Carscadon & Dement, 2017). Sleep can
be defined as a “reversible behavioural state of perceptual disengagement from and
unresponsiveness to the environment” (Carscadon & Dement, 2017, p. 15). The
sleep-wake pattern is primarily regulated by the circadian rhythm, sleep
homeostasis and habits/behavioural factors (Bjorvatn, 2012). Healthy sleep
comprises an adequate duration, good quality, appropriate regularity and timing
and absence of sleep disturbances or sleep disorders (Watson et al., 2015). Sleep
need varies between individuals, but having 7-9 hours of nighttime sleep has been
recommended for adults (Hirshkowitz et al., 2015). Sleep of less than 67 hours
per night has been associated with increased blood pressure, inflammatory
cytokines and stress hormone levels (Mullington et al., 2009). Sleep loss can lead
to several negative health outcomes, such as early death (Khan et al., 2018),
cardiovascular disease (Meisinger et al., 2007), cancer (Medic et al., 2017), obesity
(Stranges et al., 2008) and diabetes (Khandelwal et al., 2017). Poor sleep can also
negatively affect mood and cognition (Medic et al., 2017) and heighten the risk of
accidents (Vargas-Garrido et al., 2021).

Different terms are used to describe sleep, including sleep duration, sleep quality,
sleep continuity and sleep architecture (Hall, 2013). Sleep duration refers to the
total amount of sleep during nocturnal sleep or across a 24-hour period and is
commonly studied in relation to health and well-being (Hall, 2013). Sleep duration
needs vary across lifespan and between individuals. Both short and long sleep
duration have been associated with adverse health outcomes (Alvarez & Ayas,
2004; Cappuccio et al., 2010; Jike et al., 2018). The relationship between sleep and
health has been described as u-shaped, and both short and long sleep duration have
been associated with an increased risk of mortality (Cappuccio et al., 2010). Two
frequently used parameters in relation to sleep duration are “time in bed” (TIB)
and “total sleep time” (TST). TIB refers to the number of hours between getting
into bed to sleep at night (“good nighttime”) and waking up in the morning (“good

morning time”). TST may be operationalized as TIB minus the amount of time
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needed to fall asleep (sleep onset latency [SOL]) and amount of time spent awake
at night (wake after sleep onset [WASO]; (Hall, 2013).

Sleep quality can be used to refer to individuals® subjective perceptions of their
own sleep (Hall, 2013) and can be determined by the number of arousals (or
awakenings) at night, as well as the duration and sleep stage type (Cirelli et al.,
2019). Several awakenings or arousals can lead to reduced sleep quality and
increased daytime sleepiness, as well as performance deficits (Redeker &
McEnany, 2011). Sleep continuity refers to individuals’ ability to initiate and
maintain sleep. SE refers to the percentage of TIB spent asleep and is calculated
in minutes as “(total sleep time/time in bed) x 100” (Bjorvatn, 2012, p. 41). SE is
often used to determine how well or poor an individual’s sleep is. For adults, a
score above 85% is considered “normal” (Bjorvatn, 2012, p. 40).

Sleep architecture is often divided into two electrophysiological states: nonrapid
eye movement (NREM) and rapid eye movement sleep (Landis, 2011). Sleep
normally onsets through NREM sleep and progresses through deeper NREM
stages (Carscadon & Dement, 2017). NREM consists of three stages (N1-N3). N1
IS a transitional stage between sleepiness and sleep (Landis, 2011). Few minutes
are spent in this stage, followed by a shift to N2. A large portion of the night is
spent in the N2 stage. Stage N3 is often referred to as the slow-wave sleep stage.
Rapid eye movement sleep follows NREM sleep and is typically characterized by
rapid side-to-side eye movements and muscle atonia (Landis, 2011). Sleep follows
a cyclic pattern across the night. Nocturnal sleep patterns often consist of four to
six cycles of 60-110 minutes each (Landis, 2011).

The postpartum period has been described as a transitional time for parents with
social, physiologic and psychological changes that may extend for months after
the childbirth (Almalik, 2017; Haas et al., 2005; Schobinger et al., 2022). The
postpartum period begins immediately after childbirth: the initial or acute
postpartum phase refers to the first 6-12 hours after childbirth, the subacute
postpartum period refers to 2—6 weeks after childbirth and the delayed postpartum
period refers to the period up to 6 months after birth (Romano et al., 2010). The
postpartum period has often been associated with substantial changes in parental
sleep patterns, especially in new mothers (Horwitz et al., 2023; Montgomery-
Downs et al., 2010; Richter et al., 2019).



Sleep pattern is often characterized by a shorter sleep duration and frequent
nocturnal awakenings (Gay et al., 2004; Hunter et al., 2009; Signal et al., 2007).
Sleep fragmentation can be caused by natural physiologic alterations following
childbirth, together with interruptions from the infant’s sleep and feeding schedule
(Hunter et al., 2009). Compared to fathers, mothers sleep less hours at night and
more during the day for a few weeks after childbirth (Gay et al., 2004). In
(Montgomery-Downs et al., 2010) study, mothers’ total nocturnal sleep time was
around 7.2 hours between Weeks 2 and 16 postpartum, and sleep efficiency (SE)
increased from 79.7% (Week 2 postpartum) to 90.2% (Week 16 postpartum).
Thus, for both parents, sleep satisfaction and sleep duration declines and reaches a
nadir (lowest value) during the first 3 months before gradually improving (Richter
etal., 2019). Around 11-12 weeks postpartum, the infant establishes a more stable
circadian rhythm, and parental sleep pattern begins to normalize (Nishihara et al.,
2000). However, large individual variations exist; for some parents, sleep does not
fully recover before 6 years after childbirth (Richter et al., 2019).

Parents with sick or preterm newborns who are admitted to the NICU have reported
that they sleep poorly and can experience a combination of different emotional
responses and sleep alterations (Al Maghaireh et al., 2017; Busse et al., 2013).
Emotions such as anxiety, depression, stress and sleep disturbances have been
reported (Al Maghaireh et al., 2017; Busse et al., 2013; Heidari et al., 2013).
Concerns for the infant’s medical situation, the unfamiliar NICU environment and
an altered parental role are often sources of stress (Alkozei et al., 2014; Heidari et
al., 2013). The NICU environment is often highly technological and dedicated to
the medical treatment of preterm or sick infants rather than parental sleep. Parents
are often present around the clock and do not prioritize their own sleep (Stremler
et al., 2014). Mothers with hospitalized preterm infants have evaluated their own
sleep as poor, which further led to a high level of daytime sleepiness and fatigue
(Baumgartel & Facco, 2018; Blomqvist et al., 2017; Lee & Hsu, 2012a). Although
most of the focus has been on mothers’ sleep during this period, some studies have
also examined fathers’ sleep (Al Maghaireh et al., 2017). Al Maghaireh et al.
(2017) reported that mothers of preterm infants experienced higher stress levels
compared to fathers, with the high stress levels being associated with anxiety,
depression and sleep disturbances. After discharge from hospital, parents have
continued to report high stress levels and anxiety, and some have developed
posttraumatic stress disorder symptoms (Holditch-Davis et al., 2003; Holditch-
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Davis et al., 2015; Kong et al., 2013; Roque et al., 2017; Shaw et al., 2009).
(Suonpera et al., 2023) found that in the early postpartum years, parents with
extremely preterm infants experienced higher levels of parenting stress, which was
associated with reduced HRQoL. However, none of these studies reported sleep
outcomes in the first months after discharge or evaluated if sleep was more
compromised in parents of preterm infants compared to those of full-born infants.

Although some parents can be at risk of sleep disturbances due to the burden from
a preterm birth (Al Maghaireh et al., 2017; Busse et al., 2013), sleep disturbances
has been described as a quite normal phenomenon for all postpartum parents
(Horwitz et al., 2023; Swanson et al., 2020). Hence, the consequences of sleep loss
can vary, depending on how long it lasts and how well individuals tolerate it
(Banks, 2017). An occasional night or two of poor sleep can often be quite well
tolerated, particularly if there is an opportunity to nap during the day (Lee, 2011;
Saletin et al., 2017). However, sleep loss that lasts over longer periods can have
more negative consequences (Banks, 2017; Gallicchio & Kalesan, 2009; Medic et
al., 2017). Research has shown that some parents develop more sleep problems
that becomes chronic during the postpartum period (Baglioni et al., 2022; Sivertsen
etal., 2015; Sivertsen et al., 2017; Sultan et al., 2023; Swanson et al., 2020). While
insomnia can occur among both mothers and fathers, postpartum mothers are at a
higher risk (Bhati & Richards, 2015; Goyal et al., 2007; Lawson et al., 2015;
Letourneau et al., 2012; Okun, 2015; Ross et al., 2005; Stremler et al., 2020).
According to the Diagnostic and Statistical Manual of Mental Disorders (5th
ed.)/International Classification of Sleep Disorders (3rd ed.) diagnostic criteria
(American Psychiatric Association, 2013), insomnia disorder is characterized by a
predominant dissatisfaction with sleep despite the opportunity for sleep and
includes difficulties in initiating sleep and/or maintaining sleep and/or early-
morning awakening with the inability to return to sleep. The sleep disturbance
must cause clinically significant distress or impairment in daytime functioning,
and the sleep difficulties need to occur at least 3 nights/week for at least 3 months.

Insomnia in adolescence has been associated with an increased risk of mental and
physical health problems (de Zambotti et al., 2018; Sivertsen et al., 2014). Sleep
problems in the postpartum period can have a negative impact on diverse
psychosocial health factors (Smith & Saleh, 2021), and has been associated, for
example, with fatigue (Hunter et al., 2009; Iwata et al., 2018; McBean &
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Montgomery-Downs, 2015), stress (Lee & Hsu, 2012a) and anxiety and
postpartum depression (Baglioni et al., 2022; Dorheim et al., 2014; Sultan et al.,
2023; Swanson et al., 2020; Thomas & Spieker, 2016). Sleep loss followed by
fatigue has been identified as having a negative impact on QOL (Lee & Kimble,
2009). Ina study from Norway, insomnia prevalence was high for mothers (60.8%)
at Week 32 in pregnancy and was still high (60%) at Week 8 postpartum. The
prevalence remained high (41%) at 2 years after childbirth (Sivertsen et al., 2015;
Sivertsen et al., 2017). Pregnancy and childbirth itself have been identified as
precipitants of insomnia, where the life stress and transitional processes
themselves have a negative impact on sleep (Swanson et al., 2020).

To our knowledge, there is a lack of research comparing insomnia tendency
between populations of preterm and full-born infants’ parents. (Blomgvist et al.,
2017) reported that in the early postpartum period, mothers of preterm infants
reported a higher insomnia prevalence compared to fathers. This disparity occurred
only during the hospitalization period. Parents who reported insomnia early
postpartum continued to do so at 2 and 12 months after childbirth (Blomqgvist et
al., 2017). Generally, more prospective studies are needed to better understand
both risk factors and protective factors for how insomnia develop in the perinatal
period (Swanson et al., 2020).

2.2 Quality of life and HRQoL

HRQoL in postpartum parents is considered an important outcome in this thesis.
However, the terms quality of life (QOL) and health-related quality of life are often
used with different meanings in literature, and it is necessary to introduce, clarify
and define these closely related terms.

QOL has been established as an important outcome and evaluation criterion in
health and nursing and is often a focus for research and clinical treatment
(Wyrwich & Gross, 2008). In the last few decades, research has increasingly
focused on patients’ QOL, attempting to evaluate treatment and include the
patient’s perspective (Wyrwich & Gross, 2008). Despite increasing focus, QOL
has been used with different meanings, and there has been a growing debate
regarding how it should be measured (Haraldstad et al., 2019). Different



disciplines have often used QOL with various definitions, reflecting psychology,
sociology, medicine and nursing perspectives (Wyrwich & Gross, 2008). On the
individual level, QOL concerns the value individuals give their different areas of
life; thus, QOL often means different things to different people (Fayers & Machin,
2016). Despite disagreement, there is some agreement on some characteristics of
QOL.: first, QOL is a subjective experience that includes the individual’s own
perspective of their well-being, and second, it is a multidimensional concept that
includes physical, mental, social and spiritual dimensions of life (Fayers &
Machin, 2016; Klopstad Wahl & Rokne Hanestad, 2004). Third, QOL is a
normative concept that concerns a person’s expectations, values, goals and
understanding of meaning in life (Fayers & Machin, 2016; Klopstad Wahl &
Rokne Hanestad, 2004; Spilker, 1996). The World Health Organization Quality of
Life Assessment Group (The World Health Organization, 2012, p. 1405) defined
QOL as “individuals’ perception of their position in life in the context of the
culture and the value system in which they live and in relation to their goals,
expectations, standards and concerns.”

From a healthcare perspective, QOL has been described with different levels
(Spilker, 1996). (Spilker, 1996) introduced QOL as consisting of three areas/levels
(Figure 1). The top level reflects overall global QOL and the individual’s
satisfaction, happiness, meaning or realization of goals related to life as a whole.
The second level represents broad domains with generic assessment of broad life
domains, such as psychological, physical, social, economic and spiritual aspects
of life. This level is often referred to as the level of individuals’ HRQoL (Wabhl,
2004). The bottom level includes components of each domain and disease specific
symptoms or disability — reflecting, for example, individuals’ experiences living
with specific diseases or conditions. Each level in the pyramid can include
multidimensional dimensions (physical, mental, social, spiritual, economic and
material aspects) and impact each other (Spilker, 1996).
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Figure 1. Spilker’s quality of life model (Spilker, 1996)

Spilker’s second level represents HRQoL in this thesis. As a concept, HRQoL was
introduced to distinguish between QOL and elements of health, function and well-
being experienced by individuals in relation to health and treatment (Wyrwich &
Gross, 2008). In general, QOL is regarded as a broader construct encompassing
HRQoL. HRQoL focuses specifically on how an individual’s health affects their
QOL. It includes physical, mental, emotional and social functioning, as it relates
to health conditions or treatment (Karimi & Brazier, 2016). In this thesis, HRQoL
Is viewed as a dynamic, subjective and dimensional construct based on the
following definition: “a multidimensional construct covering physical, emotional,
mental, social, and behavioral components of well-being and functioning as perceived by
patients and/or other observers” (Erhart & Ravens-Sieberer, 2006, p. 2). The
definition highlight a holistic perspective, subjectively experienced by each
individual. HRQoL has been stated as a goal for people at different life stages by
leading health organizations (Bakas et al., 2012).

HRQoL is regarded as an important outcome in research by reflecting the
experiences and perspectives of patients (parents) and can inform more
personalized and family-centred care (Bai et al., 2019). Self-reports or subjective
measures are often referred to as person- or patient-reported outcome measures
(PROMSs), which can be used to assess HRQoL (Wilson & Cleary, 1995). This
might be crucial in addressing the unique needs of parents of newborn infants. The
multidimensional concept of HRQoL covers a broad range of individuals’
experiences of their own health (Wyrwich & Gross, 2008). HRQoL models often



reflect WHO’s definition of health (World Health Organization, 2014, p. 1) as “a
state of complete physical, mental, and social well-being, and not merely the
absence of disease or infirmity.” In the definition, psychological and social
dimensions of well-being are included, which bring a new perspective to health.

To cover the wide range of relationship between sleep and health and possible
consequences for postpartum parents, HRQoL is considered an important concept
in this thesis. Within research, several theoretical models have been introduced to
provide an understanding of HRQoL (Bakas et al., 2012). A frequently used model
within nursing and healthcare disciplines is (Wilson & Cleary, 1995) model, which
links different HRQoL dimensions (Bakas et al., 2012): biological/physiological
factors (objective health variables), symptom status, functional health, general
health perceptions and overall QOL. The levels are further influenced by
characteristics of the individual and the environment. The model suggests that
there are causal relationships between the different levels. An understanding of
relationships in the light of this contextual model can help researchers to design
effective interventions to promote HRQoL (Ojelabi et al., 2017; Wyrwich & Gross,
2008).

(Ferrans et al., 2005) published a revised version (Figure 2) of Wilson and Cleary’s
HRQoL model to be used in nursing and health research, adding arrows to indicate
that biological functions are influenced by the environment and the individual.
Nonmedical factors and the labelling on the arrows were deleted (Ferrans et al.,
2005). In a systematic review, (Bakas et al., 2012) determined Ferrans et al.’s
revised model to be the HRQoL model with the greatest potential for future
research. In this thesis, the revised model was used as a theoretical background to
better understand and illustrate the complexity of postpartum parents’ HRQoL.
While we never used the model to examine different causalities in the longitudinal
study, some of the factors we described can be placed in the model.
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Figure 2. Conceptual health-related quality of life model. Revised by Ferrans et
al. (used with permission from the author).

2.2.1 Parental QOL/HRQoL in the postpartum period

Parents’ transition to parenthood includes social, physical and mental changes
(Haas et al., 2005; Schobinger et al., 2022). HRQoL is today considered an
important focus in maternity care and public health promotion (Bai et al., 2019).
Research has identified several factors that can reduce the HRQoL of full-born
infants’ parents, such as physical conditions (headache, fatigue and birth
complications), low infant gestational weight and infant hospitalization (Bai et al.,
2019). Feelings of motherhood joy, high relationship satisfaction and stable infant
sleep pattern have been associated with a higher QOL (Valla et al., 2022). A higher
income, living in a stable marital union, a higher level of social support, living in
a family with optimistic view and a higher level of social support have also been
linked with a higher QOL for parents of preterm infants (Amorim et al., 2018).

Compared to parents of full-born infants, parents of preterm may be more
vulnerable to experiencing reduced HRQoL in the early postpartum period because
of the many challenges following the preterm birth. The period in the NICU has
generally been described as stressful, with concerns for the infant’s medical
condition, infant hospitalization in the NICU, an altered parental role and
emotional responses associated with fatigue, depression and sleep deprivation
(Busse et al., 2013; lonio et al., 2016; Obregon et al., 2019). The negative
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consequences following a preterm birth can last for a while, and parents have
reported various stressors as the child grows (Huhtala et al., 2011). Parents have
particularly expressed concerns about the infant’s health and cognitive
development (Davis et al., 2003; Huhtala et al., 2011). Preterm birth has been
associated with behavioural, developmental and chronic health issues, particularly
for infants with ELBW (Cheong et al., 2021; Lee et al., 2020). Recent research has
indicated that parents of infants with ELBW have reduced HRQoL compared to
other parents during NICU hospitalization and that complex home care is
associated with lower parent HRQoL after discharge (McAndrew et al., 2019).
Being the parent of a child with complex healthcare needs and long-term morbidity
can lead to sleep problems, burnout and increased psychological stress (Feeley et
al., 2014; Lappalainen et al., 2021). Over time, the family burden has been reported
as higher for parents of preterm infants compared to families with full-born infants
(Treyvaud et al., 2011). High stress levels have also been associated with reduced
HRQoL for parents of preterm infants (Shelton et al., 2014; Suonpera et al., 2023).

2.3 Knowledge gaps

Sleep plays an important role in physical and mental health (Cirelli et al., 2019).
Therefore, it is important to achieve knowledge about sleep and its consequences
for parents during the childbearing period (Redeker, 2020). Research has
demonstrated that poor sleep is associated with reduced QOL (Al Rehaili et al.,
2023; Barandon et al., 2023; Simard et al., 2021; Valla et al., 2022) and HRQoL
(LeBlanc et al., 2007) for general postpartum parents. Longitudinal studies have
reported that poor sleep has a negative impact on the QOL of postpartum mothers
of full-born infants (Simard et al., 2021) up to 5 years (Carlander et al., 2015) after
childbirth. However, studies have not clearly reported if parents of preterm infants
report poorer HRQoL over time compared to parents of full-born infants. Some
longitudinal studies have reported that HRQoL is lower for parents of preterm
infants compared to those of full-born infants (Klassen et al., 2004; McAndrew et
al., 2019; Suonpera et al., 2023; Witt et al., 2012), while others have not found any
differences between these parent groups (Donohue et al., 2008; Eiser et al., 2005).
Neither of these groups of studies has included sleep or insomnia measures. Based
on this gap in the literature, we designed a comparative longitudinal cohort study
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of sleep and health-related outcomes comparing two parent groups (parents of
preterm and full-born infants) at three measurement points (2, 6 and 12 months).

Our presumptions in this project were as follows:

1. Parents of premature infants sleep poorly in the postpartum period.

2. Parents of premature infants sleep poorer than parents of full-born infants
(comparison group) in the postpartum period.

3. Mothers sleep worse than fathers, regardless of whether the infant is premature
or not.

4. Poor sleep can reduce HRQoL in parents postpartum.

5. It is possible to conduct a longitudinal study involving parents of premature and
full-born infants.
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3 Aim of the thesis

The overall aim of this thesis was to study sleep and the relationship between sleep
and HRQOL in parents of preterm infants in the postpartum phase (the child is 2-
12 months). Furthermore, the purpose was to compare sleep and HRQoL in
mothers and fathers of preterm infants with mothers and fathers of full-born infants
in the same time period.

The thesis comprises three papers with the following aims:

Paper 1: To identify and map information on sleep and its potential relationships
to parental health in parents of preterm infants.

Paper 2: To evaluate the feasibility of a prospective, comparative, longitudinal
study of the sleep and psychosocial health of preterm and full-born infants’ parents
during the first postpartum year. The primary aim was to assess recruitment and
attrition rates, the secondary aims were to 1) describe and compare the
characteristics of the participants, 2) evaluate measures and outcomes and 3)
identify possible associations between the selected variables and attrition rates.

Paper 3: To describe and compare sleep and HRQoL in mothers and fathers of

preterm and full-born infants over time. We also assessed possible associations
between sleep, insomnia and HRQoL over time in the total sample.
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4 Design and methods

This project was designed as a comparative longitudinal study of sleep and the
relationship between sleep and HRQoL in parents of preterm infants in the
postpartum phase (the child is 2-12 months). Furthermore, the purpose was to
compare sleep and HRQoL in mothers and fathers of preterm infants with mothers
and fathers of full-born infants in the same time period.

Initially, a scoping review was performed to identify knowledge gaps regarding
sleep and health in parents of preterm infants. The results of the scoping review
confirmed there was a lack of longitudinal research on the sleep of both parents of
preterm infants. The scoping review gave valuable input to the knowledge gaps
and choice of measurements in the longitudinal study.

In spring 2019, a pilot study evaluating recruitment and baseline (2 month) data
collection in the longitudinal study was conducted. Three parent couples with
preterm and three parent couples with full-born infants were invited to participate
in the pilot study (Appendix 1). The parents wore actigraphs and filled out a sleep
diary for 2 weeks (Weeks6-8 postpartum) before they responded to a
questionnaire (2 months postpartum). Thereafter, they were interviewed over the
phone about their experiences with data collection (Appendix 2). The pilot study
results led to minor changes in the recruitment procedure (we changed from digital
to paper registration). There were no other changes, and we continued with
conducting a longitudinal study.

However, in time, it became clear that there were major challenges associated with
recruiting and collecting data from vulnerable parents with premature children,
including the first wave of the coronavirus disease 2019 (COVID-19) pandemic,
which hindered collecting objective sleep data with actigraphs. Since the
recruitment process was slower than anticipated and we encountered several
unforeseen logistical challenges, we decided to conduct a systematic evaluation of
the process in the form of a feasibility study. Therefore, Paper 2 presents a
description of the psychosocial variables to provide estimates of typical values and
spread for these variables to enable better planning of future studies. In the original
plan for the longitudinal study, we intended to include selected psychosocial
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factors as covariates in the analyses of possible associations between sleep and
HRQoL. However, our sample was too small and we only managed to collect a
rather limited amount of data for all the preplanned analyses. Moreover, it was
impossible to conduct the originally planned regression analyses, as our sample
did not have sufficient statistical power. However, since our data did not reveal
any differences between the two groups (parents of preterm and full-born infants)
in terms of HRQoL, it was possible to treat the sample as a cohort study. Therefore,
to increase statistical power and enable regression modelling, we decided to
present the longitudinal data in a cohort study. Figure 3 presents an overview of
the study design and papers in this thesis.

The overall aim was to study sleep and the relationship between
sleep and HRQOL in parents of preterm infants in the postpartum
Longitudinal study design phase (the child is 2-12 months), Furthermore, the purpose was to
compare sleep and HRQoL in mothers and fathers of preterm infants
with mothers and fathers of full-born infants in the same time period.

SCOping review Identify and map information on sleep and its potential relationships
(paper 1) to paretal health among parents of preterm infants,

Feasibility study Evaluate the feasibility of conducting a prospective,

(paper 2) comparative, longitudinal cohort study.

g . Describe and compare sleep and HRQoL in mothers and

LongltUd'pal prospective, fathers of preterm and full-born infants over time. We also
comparative study assessed possible associations between sleep, insomnia,
(paper 3) and HRQoL over time in the total sample.

Figure 3. Overview of the study design and three interrelated papers

4.1 Systematic review (Paper 1)

Scoping reviews have demonstrated great utility for synthesizing research
evidence and are often used to map existing literature in a field in terms of its
nature, features and volume (Arksey & O'Malley, 2005; Peters et al., 2015). The
scoping review was based on the methodology for scoping reviews published by
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(Arksey & O'Malley, 2005) and expanded by (Levac et al., 2010). Levac et al.’s
(2010) suggestions for refining the methodology included clearly articulating the
research questions and linking the aim and research questions (stage one);
combining feasibility with the range and extensiveness of the scoping process
(stage two); using an iterative team-based approach in the study selection process
(stage three); extracting the data (stage four); integrating a numeric summary and
qualitative thematic analysis, reporting outcomes and considering the
consequences of study results for policy practice or research (stage five); and
finally, incorporating discussions with stakeholders as a compulsory knowledge
translation part of the scoping process (stage six).

Data for the scoping review (Paper 1) concerning the sleep and health of parents
of preterm infants was collected from seven electronical databases (CINAHL Plus
with Full Text (EBSCOhost), MEDLINE, Embase, PsycINFO (all via Ovid SP),
Proqguest, and Web of Science). The review used the following inclusion criteria:
quantitative or qualitative primary studies, published in English, reporting on the
sleep and health of parents of preterm infants up to 1 year after childbirth. The
exclusion criteria were the following: not primary studies, studies published in
languages other than English and studies not reporting on parental sleep and health.
The WHO’s (2023) definition for “preterm” was adopted: infants “born before
completed 37 weeks of pregnancy.” Health aspects were understood according to
the WHQO’s definition of health (World Health Organization, 2014, p. 1) and
categorized as “social, physical, or psychological well-being.” Settings of interest
were all settings where parents might sleep — both the hospital and home.

A total of 2,706 citations were identified in the electronical searches for literature.
Identified papers were transferred to Endnote Reference Manager for removal of
duplicates and then exported into the Microsoft Excel for the screening of titles
and abstracts. Research was screened for inclusion and mapped logically according
to the scoping review’s objectives. Only studies that met the inclusion criteria were
included, and relevant studies were assessed for full-text eligibility.

During the screening process, the team members met to discuss decisions
surrounding the inclusion and exclusion of papers. The screening was done
independently by two reviewers, and disagreements regarding inclusion/exclusion
were resolved. Reviewers met at the beginning, midpoint and end stage to discuss
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challenges and uncertainties related to study selection, as recommended by (Levac
etal., 2010). Forward and backward citation included reference lists of all included
studies to search for additional literature. Searches in Google Scholar, Scopus,
Ovid SP, PubMed and Web of Science were performed.

To answer the review’s research questions, a data extraction sheet was developed
to determine which variables to extract. Information according to author,
publication year, country of origin, study design, purpose of study, population and
research instruments used to study sleep and health were extracted. One reviewer
collected data, and uncertainties and disagreements were resolved through
discussions with coreviewers. The methodological process of analysis and
synthesis was performed in three distinct steps, following the methodology
described by (Arksey & O'Malley, 2005) and expanded by (Levac et al., 2010).
First, analyses of the included data were performed. Second, the results were
presented in tabular form, and third, meaning was applied to the results. Through
repeated readings of each article, a thematic analysis was performed according to
the purpose and research questions of the review. The process was similar to
(Booth et al., 2016) analytical technique used for qualitative data. (Levac et al.,
2010) suggested that (Arksey & O'Malley, 2005) original description of thematic
analysis required an additional detail to assist researchers with understanding and
completing this step, suggesting both content analytical techniques and qualitative
software as part of the analysis phase. During the process in the scoping review,
all authors discussed the meaning of the findings as they related to the review’s
aim and research questions. Qualitative software was not used during the analysis
process. The final outcomes and findings were finally presented in tabular form.
Paper 1 (scoping review) confirmed our anticipations about gaps in existing
knowledge regarding the long-term sleep and health outcomes of parents of
preterm infants over time and provided valuable input to the design of the
longitudinal study.
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4.2 Feasibility study (Paper 2)

The term feasibility study is often used broadly to refer to any study that can be
used to prepare a future full-scale study (Bowen et al., 2009; Shanyinde et al.,
2011). Feasibility studies often have a flexible design and ask whether something
can be done, if it should be done and, if so, how it should be done (Eldridge et al.,
2016). A feasibility study represents an important step in research processes, where
the results can inform of important parts of a future study (Bugge et al., 2013;
Donald, 2018). This type of research can identify parts of research methods that
may need modification (Bowen et al., 2009). Useful information can be provided
on estimations of study samples, the eligibility of participants and follow-up
response rates to questionnaires so that these important elements can be evaluated
before a full study is performed (Arain et al., 2010).

4.3 Longitudinal prospective comparative study (Paper 3)

Longitudinal designs are designed to collect data at more than one point of time;
in contrast to cross-sectional studies, longitudinal study designs are useful for
studying changes over time (Polit et al., 2021). With the confirmation of research
gaps identified in the scoping review (Paper 1) regarding the sleep and HRQoL of
parents of preterm infants, a longitudinal comparative study design was considered
appropriate. “Prospective” means that the same participants are followed over time
(Caruana et al., 2015). “Comparative” means that a group of study participants are
used to evaluate the outcomes of the group of primary interest. Parents of preterm
infants were considered the group of primary interest in this longitudinal study,
and parents of full-born infants were used as a comparison group. To increase
statistical power and enable regression modelling, we decided to present the
longitudinal data as a cohort study (Paper 3).

4.3.1 Study sample and settings in the longitudinal study (Papers 2 and 3)

The longitudinal study (Papers 2 and 3) recruited parent couples for two groups:
parents of preterm infants (born before the 37th week of pregnancy) were included
in Group A, while parents of full-born infants (born after the 37th week of
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pregnancy) were included in Group B (comparison group). The sample for Papers
2 and 3 was the same.

To determine the number of participants required to detect significant differences
within and between groups in the longitudinal comparative study, sample size
calculations were performed initially. The sample size was estimated using data
from two previous studies reporting on TST, measured with actigraphs, in mothers
of pre- and full-born infants (Lee & Hsu, 2012a; Montgomery-Downs et al., 2010).
Based on the literature, we anticipated the difference between both groups to be 1
hour, and the standard deviation to be 2 hours; thus, to reveal such a difference
between group differences as statistically significant (significance level of 5% and
power of 80%), we needed at least 64 parents. Since we also had to consider
dropouts of around 10%-20% (in connection with a 12-month follow-up); adjust
for additional variation sources, as the recruitment was from several centres
(hospitals); and include covariates such as socioeconomic status, age, education
level, number of children from before, gender and body mass index, and ethnicity
in the regression analyses, we calculated that we had to include a total of
100 mothers and 100 fathers for each group (400 participants in total).

However, when recruitment began, we decided to reevaluate the project’s sample
size, as we suspected it was based on unrealistic estimates. Hence, a new power
calculation was conducted, which indicated that it would be sufficient to recruit 75
pairs of parents to each group. The calculation of the second and final sample size
is presented in Appendix 3. We present both a calculation based on anticipated
differences with and without correction for multiple testing. The final estimate of
75 pairs is adjusted for multiple testing—, significance level is lowered to 0.01.

Parents were recruited from hospitals in regions of south-eastern Norway. Parents
with preterm infants were recruited from four different NICU wards at four
hospitals and from one maternity ward. Three of the NICUs were at Level 3c
(highest medical competence to treat extremely preterm infants down to GA 23),
and the last one was at Level 3b (second-highest competence, providing medical
treatment to preterm infants from GA 26; (The Norwegian Directorate of Health,
2007). Parents with full-born infants were recruited from two maternity wards.
Both wards treat healthy mothers with uncomplicated childbirths.
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Eligible parents were over 16 years of age, lived together and had sufficient
command of a Nordic language (written and oral). Both mother-father parents and
same-sex parents (referred to as birthgiving and non-birthgiving mothers) were
included. Parents were recruited within the first 5 weeks after childbirth. They
were excluded if they had a serious drug addiction (recorded in the patient journal;
cf. International Classification of Mental and Behavioural Disorders [10th ed.] or
Diagnostic and Statistical Manual of Mental Disorders [4th ed.; DSM-1V]
(American Psychiatric Association, 2000), the newborn had serious deformities or
a life-threatening condition that could affect survival, the mother had given birth
to multiple infants or the mother had a condition/diagnosis which made
participation in the project ethically challenging (e.g. serious, life-affecting health
issues). Parents with shift work were excluded since working at night may affect
sleep. Parents with sleep diagnoses were also excluded. Lastly, we decided to
exclude parents in contact with child welfare services.

4.3.2 Recruitment procedure

Recruitment to the longitudinal study (Papers 2 and 3) started with the first author
contacting the leaders of different NICU and maternity wards. Aforehand, the
Norwegian Regional Committees for Medical and Health Research Ethics
(Appendix 4), the Norwegian Centre for Research Data (Appendix 5), and the
Faculty of Health and Sports Sciences’ Research Ethics Committee (Appendix 6)
had approved the study. Each leader received a phone call with a request to
participate in the project. If positive, the leaders received a written formal
application about collaboration regarding the recruitment of parents to the study
(Appendix 7). Permission to conduct the study was requested from research
committees and leaders in each hospital (Appendix 8). Information about the
project was distributed to nurses in the wards via e-post (Appendix 9).

| visited each ward to inform the staff about the project’s goals and content.
Information about the project was given on “education days” (days involving
theory/teaching of staff). In each ward, a cooperating nurse was chosen to
collaborate with the candidate on the recruitment of parents. The nurses were
responsible for identifying eligible parents and asking if parents were willing to
participate in the project. The nurses were also informed about how to identify
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eligible parents and demonstrate actigraphs and sleep diary use for parents willing
to participate. At one of the hospitals, | demonstrated the use of the
actigraphs/sleep diary and gave information to parents who wanted to hear more
about the project.

Parents who were willing to hear about the project received a brochure with
information (Appendix 10) and were informed about the project’s digital
homepage (https://foreldresovn.uia.no/). The brochure and web page were
informative for parents who wanted to learn more about the project. Parents
consented to participate in the project in a written form. On the same paper, parents
filled out their home postal and email addresses and reported the gestational levels
of their infants (for placement in Group A [preterm] or B [full-born]).
Collaborating nurses returned written consents to the candidate via post (Appendix
11). Parents who wanted to withdraw from the study could send an email to the
candidate. Figure 4 illustrate how the sample of parents was recruited to the
longitudinal study (Figure 4).
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Figure 4. Flow chart of participants in the longitudinal study.

Of the 195 parent couples who were assessed for eligibility for Group A, 114
(58%) couples were excluded. Eighty-one (42%) couples were found eligible for
inclusion; of these, 50 (62%) refused to participate in the study. Finally, 25 (100%)
parent couples were included in the study. At 6 months, 21 (84%) couples
participated, and at 12 months, 17 (68%) were present in the study (Figure 4).

For Group B, 429 parent couples were assessed for eligibility. Of these, 130 (30%)
couples were excluded. Two hundred and ninety-nine couples were found eligible

for inclusion (70%); of these, 112 (37%) refused to participate. Finally, 78 (100%)
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couples were included in the study. Seventy-six (97%) couples participated at
baseline (2 months), 61 (78%) at 6 months and 60 (77%) at 12 months (Figure 4).

4.3.3 Data collection and measures

In the longitudinal study (Papers 2 and 3), different measurements were used to
provide information on postpartum parents’ sleep, psychosocial factors and
HRQoL (2, 6 and 12 months postpartum). The data collection occurred before and
during the first wave of the COVID-19 pandemic. The pandemic introduced great
uncertainties regarding how the virus was spread; hence, we decided not to
distribute actigraphs and sleep diaries to parents after March 2020. Sleep data from
actigraphs and sleep diaries were therefore only collected at 6-8 weeks postpartum
(2 months). The questionnaire was distributed digitally to parents at all three
measurement points (2, 6 and 12 months). Figure 5 illustrates the data collection
in the project.

Birth 2 months 6 months 12 months
Actigraphy and
sleep diary for
2 weeks

Figure 5. Data collection in the longitudinal study

The following measurements were used in this thesis:
e Sociodemographic data (2 months)

e Actigraphy and sleep diaries (6—8 weeks postpartum)
e Questionnaire (2, 6 and 12 months).

26



Parents received a postal package containing two preprogrammed Respironics
Actiwatch 2 (Philips Healthcare, Philips.com) actigraphs and preplotted (dates
only) sleep diaries (Appendix 12). Actigraphs and sleep diaries were returned to
the researcher in a prepaid envelope (2 months only).

A questionnaire consisting of seven PROMs was used to assess stress, depression,
fatigue, social support, self-efficacy, HRQoL and insomnia and distributed
digitally at 2, 6 and 12 months (Appendix 13). Parents were also asked about sleep
habits after childbirth, and sleep diagnoses, including medication use, were
reported together with the digital questionnaire at each measurement point.

The questionnaire was distributed to the parents’ private email addresses via a
secure web platform called “Nettskjema,” a commonly used platform with high
security for research data collection in Norway (https://nettskjema.no/). Table 1
presents an overview of measures completed by parents in Papers 2 and 3.
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Table 1. Overview of questionnaires completed by parents

Measure Paper Number Cronbach’s
of items alpha

RAND-36 Medical Outcomes Study |2 and 3 36 All scales

Short-Form Health Survey <08

The Bergen Insomnia Scale 2and 3 6 0.769

The Generalized Self-Efficacy Scale 2 5 0.739

The Edinburgh Postnatal Depression | 2 10 0.745

Scale

The Duke-University of North Carolina | 2 5 0.745

Functional Social Support

Questionnaire

The Chalder Fatigue Questionnaire 2 13 0.765

The Perceived Stress Questionnaire 2 30 0.745

4.3.4 Sociodemographic variables

The baseline data collection (2 months) included demographic data on each
parent’s ethnicity, education, income, occupation, weight, height and age. Parents
were asked about parity, as well as the newborn’s birthweight and GA at birth.
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4.3.5 Sleep

Actigraphy

Actigraphs are small noninvasive sleep trackers used to detect sleep at a
behavioural level (Stone, 2017). Objective sleep-wake patterns were measured
using Actiwatch 2. Actiwatch 2 has been tested and found reliable compared to the
gold-standard polysomnography (PSG; (Marino et al., 2013; Shin et al., 2015;
Weiss et al., 2010). Activity counts from the device are used to determine sleep
and wake intervals (Marino et al., 2013). The actigraphs were set to collect data in
30-second epochs, with the sensitivity set to medium. Parents wore actigraphs
continuously during the data collection period and were instructed to use an event
marker to indicate bedtime (lights-off time) and rising time (lights-on time). The
following measures were derived from the actigraphs: SOL, TIB, SE, WASO, total
wake time and TST (Fekedulegn et al., 2020). After 2 weeks of sleep recordings,
data from Actiwatch 2 were downloaded via a computer for processing.
Actigraphy can be less accurate if sleep is very fragmented or there are long wake
intervals at night (Van de Water et al., 2011). A good supplement in such cases
can be to use subjectively reported sleep data (e.g. from sleep diaries) to control
for artefacts and uncertainties (Mazza et al., 2020). Large cohort studies have
successfully used actigraphy to study sleep over time (Stone, 2017). Actigraphs
and sleep diaries are well validated and often used in combination to collect
subjective and objective sleep data (Aili et al., 2017; Martin & Hakim, 2011;
Sadeh, 2011; Stone, 2017).

Sleep diary

We used a modified version of (Carney et al., 2012) sleep diary (Appendix 14).
The diary consisted of questions regarding number of daytime naps, daytime nap
duration, daytime function (1, very good; 5, very poor) and parents’ perceived
sleep quality (1, very restless; 5, very poor). The diary also included a question
regarding the use of sleep medication and alcohol intake. The following measures
were derived from the sleep diary: SOL (number of minutes to fall asleep), WASO
(number of minutes awake between sleep onset and sleep offset), number of
nighttime awakenings, early-morning awakening, total wake time (SOL + WASO
+ early-morning awakening), TST (number of minutes asleep in bed after “lights
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off,” considered nighttime sleep), TIB (duration spent in bed) and SE (TST as a
percentage of TIB; (Bjorvatn, 2012; Fekedulegn et al., 2020)

Insomnia

In Papers 2 and 3, insomnia was evaluated with the Bergen Insomnia Scale (BIS;
(Pallesen et al., 2008). The BIS consists of six items and was developed according
to the diagnostic criteria for insomnia (American Psychiatric Association, 2000).
The BIS originally defined insomnia as symptoms experienced during the past
month but was modified to a wider time frame of the last 3 months in the updated
Diagnostic and Statistical Manual of Mental Disorders (5th ed.)/International
Classification of Sleep Disorders (3rd ed.) diagnostic criteria (American
Psychiatric Association, 2013). The items are scored along an eight-point scale,
the scorings indicate how many days per week for which a specific insomnia
symptom is experienced (0-7 days; (Bjorvatn, Berge, et al., 2018). Chronic
insomnia disorder is defined as scoring 3 days per week or more on at least one of
the first three items, as well as 3 days per week or more on at least one of the latter
two items (Pallesen et al., 2008). If this requirement is not met, the patient does
not have insomnia, according to the BIS (Pallesen et al., 2008). The BIS has
demonstrated an acceptable Cronbach alpha value (Bjorvatn, Waage, & Pallesen,
2018), test-retest reliability and good validity in relation to other self-report
measures and PSG (Pallesen et al., 2008).

4.3.6 HRQoL

We chose to use the RAND Medical Outcomes Study 36-1tem Short-Form Health
Survey (RAND-36) to measure HRQoL in postpartum parents (Papers 2 and 3).
The RAND-36 is a generic HRQoL questionnaire that includes eight
subscales/domains: general health, bodily pain, physical functioning, role
limitation (physical), mental health, vitality, social function and role limitation
(emotional). The domains can be combined into physical and mental scales
reflecting both physical (physical component summary) and mental (mental
component summary) well-being (Hays & Morales, 2001; Ware & Sherbourne,
1992). Both physical and mental health outcomes are scored using the eight
subscales. The RAND-36 scale is scored using values from 0 to 100, with 100
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representing optimal health (Kvien et al., 1998). The Norwegian version of the
RAND-36 has been reported as a valid and reliable instrument for assessing
HRQoL (Garratt & Stavem, 2017).

4.3.7 Psychosocial variables

Five different questionnaires were selected to measure psychosocial factors. As we
only managed to collect a very limited amount of data for these variables, the
originally planned analysis could not be conducted. Hence, these variables were
presented only descriptively in Paper 2.

Stress

Stress was assessed using the Perceived Stress Questionnaire (PSQ; (Fliege et al.,
2005; Levenstein et al., 1993). The PSQ measures individuals’ subjective
experiences of perceived stressful situations and stress reactions, recognizing
cognitive perceptions more than emotional states or specific life events
(Kocalevent et al., 2007). The form is a 30-item questionnaire referring to the past
4 weeks. The PSQ consists of positive and negative sentences, each item is rated
from 1 (almost never) to 4 (almost always). Answers were recoded so that higher
values indicated higher stress levels. In the analysis, the total PSQ score was a
number between 0 and 1: PSQ = Raw value — 30/90. The recommended cut-off
level of perceived stress for the PSQ are as follows: low: < 0.33, medium: 0.33—
0.45, moderate: 0.45-0.60 and severe: > 0.60 (Qsteras et al., 2018). The Norwegian
version of the PSQ has been validated feasible to assess stress in adolescents
(Dsteras et al., 2018).

Fatigue

The Chalder Fatigue Questionnaire was originally developed to assess the severity
of fatigue in patients with chronic fatigue syndrome (Chalder et al., 1993). The
original version was revised and is today often used to measure the severity of
“tiredness” rather than just chronic fatigue syndrome (Chalder et al., 1993). The
Norwegian version of the Chalder Fatigue Questionnaire was used in Paper 2, and
the psychometric properties has been reported to correspond well with the English
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version (Loge et al., 1998). The form consists of questions about fatigue symptoms
during the last month. Eleven of the items measure physical and mental
components of fatigue rated as less than usual, same as usual, more than usual and
much more than usual. Additionally, two items ask about the duration and extent
of fatigue (Loge et al., 1998). Scoring may be bimodal or continuous; in our
analyses, we applied continuous scoring. Scores on this scale range from 0 to 33.
For all scales, higher scores indicate greater fatigue severity.

Depression

Depressive symptoms were assessed with the Edinburgh Postnatal Depression
Scale, a 10-item questionnaire for measuring depressive symptoms experienced
over the past 7 days (Cox et al., 1987). We used a Norwegian-translated version of
the Edinburgh Postnatal Depression Scale in this study (Eberhard-Gran et al.,
2001). Each question has four possible responses, and the respondent is asked to
indicate which of the four statements best fits the last 7 days: 0, no, never; 1, rarely;
2, yes, sometimes; and 3, yes, very often. The total score ranges between 0 and 30,
and higher scores indicate greater depressive symptoms (Dorheim et al., 2014;
Eberhard-Gran et al., 2001). The Norwegian version, with the cut-off > 10, is
evaluated to be a highly sensitive, valid screening instrument for detecting major
depression according to the DSM-1V criteria (Eberhard-Gran et al., 2001).

Self-efficacy

Self-efficacy refers to persons beliefs of how capable they are in performing
behaviours necessary to reach a desired outcome, and how they cope with daily
demands and adapt after stressful experiences (Bandura, 1982). We assessed self-
efficacy using the short-form version of the Generalized Self-Efficacy Scale (GSE;
(Leganger et al., 2000). The questionnaire has a four-point scale, where 1 is the
lowest (completely wrong) and 4 (completely right) represents the highest GSE
value. The scores are summed and divided by 5 to produce a GSE score between
1 and 4. A higher score indicates higher generalized self-efficacy. The Norwegian
short form of the GSE has been found valid and reliable (Leganger et al., 2000).
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Social support

Social support was assessed with the eight-item version of the Duke-University of
North Carolina Functional Social Support Questionnaire (FSSQ); (Broadhead et al.,
1988), which was developed to measure social support. Affective support was also
included in the measurement tool, addressing the areas of love and caring (Isaacs
& A. Hall, 2011). The form has been internationally validated and found reliable
for several samples (Broadhead et al., 1988; Isaacs & A. Hall, 2011). Respondents
indicate how much social support they receive in relation to how much social
support they would like. Responses are rated from 1 to 5 (1, much less than | would
like; 5, as much as | want). The responses are summed up to produce a total score,
higher scores indicating more perceived social support (Broadhead et al., 1988;
Isaacs & A. Hall, 2011).

The FSSQ has not been translated to Norwegian; hence, we used Wild et al.’s
(Wild et al., 2005) translation framework: 1) preparation, 2) forward translation,
3) reconciliation, 4) back translation, 5) back translation review, 6) harmonization,
7) cognitive debriefing, 8) review of cognitive debriefing results and finalization,
9) proofreading and 10) final report. Two independent native English-speaking
persons performed the forward translation of the form to Norwegian. In Step 3, the
PhD project manager, a forward translator and | resolved discrepancies between
the translated versions. This resulted in one final reconciled forward-translation
version. Thereafter, the reconciled version was back-translated into English for
quality control. Finally, the form was reviewed in a cognitive debriefing and
proofread. The final version of the form was used to collect data on social support
(Appendix 15). Step 10 (the final report) was never conducted.

4.4 Statistical analyses

In Papers 2 and 3, different statistical methods were used, depending on the
research questions. Statistical analyses were conducted using IBM SPSS Statistics
(versions 26 and 27) and Stata (version 16). In the statistical analyses, a p-value
below 0.05 was considered significant (Altman, 1990). Table 2 provides an
overview of the aims, designs, samples, methods, data collection, measurements
and analyses of the studies.
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4.4.1 Descriptive analyses

Descriptive statistics were used to describe the study sample (Papers 2 and 3).
Categorical data were presented as counts and percentages. Given the limited
sample size, continuous data were considered ‘“not normally distributed” and
therefore presented as median and minimum, maximum (range) values. We plotted
all the continuous variables, and a visual inspection revealed they were skewed.

In Paper 2, descriptive analysis was used to describe sociodemographic variables,
the sample, feasibility outcomes (recruitment and attrition rates), sleep outcomes
(actigraphy, sleep diary) and descriptive outcomes of psychosocial factors
(insomnia, depression, fatigue, social support, stress and HRQoL). In Paper 3,
descriptive analysis was used to describe the sample, subjective and objective sleep
(actigraphy, sleep diary) and HRQoL outcomes.

4.4.2 Bivariate analyses

In Paper 2, chi-square tests (Pallant, 2020) were used to assess crude differences
between completers and dropouts for categorical variables. Continuous variables
were compared using a nonparametric Mann—Whitney—Wilcoxon test (Pallant,
2020) for two independent samples. Mann—-Whitney—Wilcoxon tests were used
when continuous data were not normally distributed. As the sample size was quite
limited, nonparametric methods were the preferred choice, as they are more robust
compared to parametric methods (Pallant, 2020).

4.4.3 Regression

In Paper 3, linear regression (Pallant, 2020) was used to assess possible
associations between HRQoL and selected variables. We fitted four different linear
regression models with sleep length and sleep efficacy as the dependent variables
and parent (mother versus father) and group (parents of preterm and full-born
infants) as the independent variables. To investigate any interactions between the
group and parent variables in addition to the additive effect of group and/or gender
(e.g. if the combination of being a mother of a preterm infant presented an
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additional burden to the additive effect of parent and group), we fitted an
interaction term (group * parent). This interaction was not statistically significant
for any of the models, so we presented models fitted with group and parent
variables only.

4.4.4 Linear mixed models for repeated measures

In Paper 3, we used linear mixed models (LMMs) for repeated measures (West et
al., 2015) as a statistical method to assess the impact of selected possible predictive
factors on HRQoL outcome over time, with a special focus on parents’ insomnia.
LMMs are a more modern and preferred approached as compared to analysis of
variance (ANOVA) because LMM does not require complete data sets—for
example, in case of missing data in studies (Boisgontier & Cheval, 2016); hence,
no imputation of missing data was necessary. Given that our sample was of a rather
limited size, we would have been unable to perform any model-based imputation
of missing data, and utilising simple imputation methods would only increase
possible selection bias. Thus, we required an approach that could handle missing
data. Moreover, LMMs enable researchers to include random factors and model
the covariance structure of data to test the treatment effects (Arnau et al., 2013).
These models are referred to as ‘mixed’ because they include both fixed and
random effects (Detry & Ma, 2016). The results are expressed as estimated
regression coefficients and 95% confidence intervals.
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5 Ethical considerations

Previous research has reported that the postpartum period can be a stressful period
for parents, posing a risk of heightened stress and sleep deprivation (Epifanio et
al., 2015; Medina et al., 2009). For parents of preterm infants, the transition to
parenthood might be extra burdensome. Consequently, they might be considered
vulnerable research participants. Our research group thoroughly discussed ethical
and moral aspects concerning the recruitment of parents for the feasibility study —
particularly inclusion criteria and the recruitment process — to ensure that the
research agrees with important ethical declarations, such as the Declaration of
Helsinki (World medical association, 2009). At the beginning of the project, one
of the supervisors and | met the leaders of the NICUs and maternity wards to
discuss some of the ethical challenges concerning the inclusion criteria.
Additionally, nurses in the wards were asked to provide input and feedback on
such matters.

According to the inclusion criteria, it was discussed whether certain participants
should be excluded if, for example, serious, life-affecting diagnoses (infants or
mothers) were present. Such circumstances could have represented a substantial
burden on the parents and made participation in the study ethically difficult. It was
also discussed how recruitment could best be done to avoid harm to already
burdened parents — for example, parents of preterm infants in a temporarily
difficult situation.

After thorough discussions and consideration with the leaders and nurses, it was
decided to operate with quite open and discretionary exclusion criteria. We decided
to exclude parents if they had a serious drug addiction (recorded in the patient
journal; cf. International Classification of Diseases and Related Health Problems
[10th ed.] or DSM-1V) (American Psychiatric Association, 2013), the newborn had
serious deformities/or a life-threatening condition that could affect survival or the
mother had a condition/diagnosis which made participation in the project ethically
challenging (serious life-affecting health issues). It was also decided that parents
who were in contact with child welfare services should be excluded from
participation since this could be a demanding situation for the parents. Finally, the
research team discussed whether parents should report why they declined to
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participate in the project. After thorough consideration, it was decided against to
avoid further burdening parents.

It was a carefully thought-out plan to let nurses within the wards be responsible
for the recruitment of parents. The nurses were close to each family and had
updated knowledge of their daily situation. If parents had a temporarily difficult
situation (e.g. unstable medical infant), recruiters postponed the formal request of
participation to the next possible recruitment day. This was important to not
“overload” the already burdened parents. The tight collaboration with clinical staff
was highly necessary to overcome the many ethical aspects in the recruitment of
parents. The nurses maintained a unique ability to adapt the formal request of
participation to the best of each family’s situation.

Nurses can play an important role in recruitment and serve as an important link
between researchers and study participants (Shiely et al., 2023). Thus, it is
important that nurses are aware of their ethical responsibility during this process.
The use of nurses as recruiters can influence parents to feel obligated to participate
since they might be in a type of addictive relationship with nurses. This is in
conflict with an important research principle and the idea of autonomy stating the
individual’s right and opportunity to decide about their own life (McGraw et al.,
2015).

In such situations, it is important that nurses are aware of honouring individuals’
privacy interests and autonomy, which is the heart of the social compact between
study participants and researchers (McGraw et al., 2015). In this study, all
collaborating nurses were educated to be sensitive to parents’ wishes regarding
participation. They were also informed about ethical implications concerning how
to achieve valid consent from parents. Parents eligible for inclusion were given
time to evaluate their decision regarding participation so that a valid consent could
be made. Time to consider the question of participation has been reported as
important for parents’ ability to give a valid informed consent (Wilman et al.,
2015).

Overall, it was considered that for parents, participation in the project overweighed
the potential risks that might have existed. The use of actigraphs, sleep diaries and
questionnaires were not considered harmful to the participants, and all study
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instruments used are well established for use in such research. Parents received
oral and written information about the study before they consented and were
informed about how they could withdraw from the study.

Papers 2 and 3 were designed and implemented according to the Declaration of
Helsinki (World medical association, 2009) and standard common principles of
clinical research (2009). The Regional Committees for Medical and Health
Research Ethics approved the project (reference no. 2018/1025; Appendix 4). Data
were stored on Service for Sensitive Data (University of Oslo, n.d.), a secure digital
platform  for collecting, storing, analysing and sharing sensitive data in
compliance with the Norwegian privacy regulation. We used Nettskjema, a secure
tool for designing and managing data collection using questionnaires. Submissions
could be delivered fully encrypted to our secure work area. The Norwegian Centre
for Research Data (Appendix 5) and the Faculty of Health and Sports Sciences’
Research Ethics Committee (Appendix 6) reviewed the ethical aspects of the study,
and necessary approvals were obtained for the study.
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6 Summary of results

This section presents the main results from Papers 1-3. Papers 1 and 2 have been
published (Marthinsen et al., 2018; Marthinsen et al., 2022), while Paper 3 has
been submitted for publication.

6.1 Paper 1: Sleep and Its Relationship to Health in Parents of Preterm

Infants: A Scoping Review

This paper aimed to identify and map evidence on sleep and its relationship to
health in parents of preterm infants. Eleven studies were included in the review;
10 of the included studies used a quantitative design, while the last one used a
qualitative design. Among the quantitative studies, five had a cross-sectional
design, and three were cohort studies. Two studies were trials.

We found that several research instruments had been used to collect the sleep and
health data of mothers of preterm infants. Actigraphs and sleep diaries had been
used to assess maternal sleep for short periods (2—3 days) during hospitalization of
the infant and never after discharge from the hospital (Lee & Hsu, 2016; Lee et al.,
2013; Lee et al., 2012b; Lee & Hsu, 2012a; Lee & Kimble, 2009; Shelton et al.,
2014). Different questionnaires had been used to report sleep when parents were
in the NICU, sleep disturbances (Lee & Hsu, 2016; Lee et al., 2013; Lee et al.,
2012b; Lee & Hsu, 2012a; Lee & Kimble, 2009; Shelton et al., 2014), sleep quality
(Schaffer et al., 2013), sleep characteristics (McMillen et al., 1993) and sleepiness
(Gennaro & Fehder, 2000; McMillen et al.,, 1993) were used. Only
two longitudinal studies reported on sleep over time: one studied daytime
sleepiness in mothers (Gennaro & Fehder, 2000) and the other maternal sleep
characteristics (McMillen et al., 1993).

Important findings in the scoping review were that most of the existing research
was quantitative, was from the US and was focused on maternal sleep early
postpartum. There was a lack of qualitative research and studies of both parents’
sleep and health outcomes over time. In the early postpartum weeks, the sleep
quality and quantity of mothers of preterm infants was poor. The review
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highlighted the need to evaluate sleep over time and compare with parents of full-
born infants, as well as include fathers and more cultural and geographical breadth
in research (Marthinsen et al., 2018).

6.2 Paper 2: Sleep Patterns and Psychosocial Health of Parents of
Preterm and Full-Born Infants: A Prospective Comparative

Longitudinal Feasibility Study

This paper aimed to evaluate the feasibility of conducting a prospective
comparative longitudinal study of the sleep and psychosocial health of preterm and
full-born infants’ parents during the first postpartum year. The primary aim was to
assess recruitment and attrition rates, and the secondary aims were to 1) describe
and compare the characteristics of the participants, 2) evaluate measures and
outcomes and 3) identify possible associations between the selected variables and
attrition rates.

The results demonstrated that a longitudinal study could be conducted but
highlighted several changes (e.g. in the recruitment procedure and attrition
support). Feasibility was predefined as recruiting > 75 parents each of preterm and
full-born infants. Twenty-five parents of a preterm infant and 76 parents of a full-
born infant were recruited from four Norwegian hospitals. The target for the full-
born group was reached. However, the preterm group recruitment was challenging.

Evaluations of the parent sample showed that for socioeconomic class, the parent
sample were representative of the parent population. Only one extremely preterm
infant were recruited for the study, despite the recruitment of parents from three
large Level 3c units with high admission of extremely preterm infants (The
Norwegian Directorate of Health, 2007) per year. The baseline characteristics of
the infants indicated that most of the preterm infants were in the least serious
preterm category — moderate/late gestational level (GA: 32-36). Only one infant
was categorized as “extremely preterm” (GA < 28), and only one was “very
preterm” (GA: 28-31).
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Actigraphs, sleep diaries and questionnaires were evaluated as feasible for use in
a future study. Selected outcomes for sleep and health variables indicated that the
frequency of insomnia was high at 2 months, and the prevalence remained high for
mothers. Fatigue was also high for mothers at 6 and 12 months. Attrition rates were
high in both groups at 6 and 12 months. No parent-related characteristics were
associated with participation at 6 months. At 12 months, dropouts had a
statistically significantly lower age in the full-born group (both parents) and higher
age and body mass index in the preterm group (fathers).

6.3 Paper 3: A Comparison of Subjective and Objective Sleep
Measures, Insomnia Symptoms, and Health-Related Quality of Life
Between Mothers and Fathers of Preterm Versus Full-Born Infants: A

Longitudinal Study From Norway

The sample for Papers 2 and 3 was the same. The purpose of Paper 3 was to
describe and compare the sleep and HRQoL of mothers and fathers of preterm and
full-born infants over time. We also assessed possible associations between sleep,
insomnia and HRQoL over time in the total sample.

Data from actigraphs and sleep diaries was compared between groups (preterm and
full-born) and genders (mothers and fathers) at 2 months. There were no
statistically significant differences in TST actigraphy and sleep diary between the
parent groups. SE was significantly lower for parents of preterm infants
(actigraphy and sleep diary). When sleep was compared between mothers and
fathers for the same period, mothers (preterm and full-born) reported significantly
shorter TST and lower SE compared to fathers (sleep diaries).

The incidence of insomnia was high for the whole parent sample at 2 months.
Parents in the preterm group reported the highest baseline values (62.5% for
mothers, 71.4% for fathers). The prevalence for the full-born group was lower
(53.4% for mothers and 43.5% for fathers). For mothers (preterm and full-born),
the prevalence remained high (> 50%) over time, and mothers of full-born infants
reported the highest proportions at the 6- and 12-month measurements.
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For HRQoL, there were no statistically significant differences between the parent
groups (preterm and full-born) over time. Fathers (preterm and full-born) reported
significantly higher levels on the physical component summary as compared to
mothers. The difference did not change over time. Insomnia was statistically
significant associated with reduced HRQoL at all measurement points (2, 6 and 12
months postpartum). Gender or group did not affect the negative association
between insomnia and HRQoL. Insomnia had a more pronounced effect on the
mental component summary.
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7 Discussion

In this section, methodological considerations, main results, implications for
practice and further research needs will be discussed.

7.1 Methodological considerations

This study was planned as a comparative longitudinal cohort study with
three measurement points (2, 6 and 12 months). To explore and compare sleep and
HRQoL outcomes from parents with preterm infants with parents of full-born
infants (comparison group) over time, a longitudinal study design was applied.
Longitudinal study designs are important to advance the understanding of cause-
and-effect relationships that might impact individuals’ health outcomes (Polit et
al., 2021).

However, the chosen longitudinal study design posed several methodological
challenges. A common challenge in longitudinal study design is the loss of study
participants over time (Polit et al., 2021). Recruitment and retainment were a
challenge in our longitudinal study. Attrition refers to loss of participants over the
course of a study, and it can generate bias and change the composition of the
sample recruited (Polit et al., 2021). Attrition at 6 and 12 months was high for both
parent groups in the present study. This was a problem since it reduced the power
for the statistical analyses, as originally planned. High attrition could have limited
the results of the study because it can lead to the loss of statistical power and
increase the risk of selective attrition bias (Gul & Ali, 2010). Bias is expected in
study results if attrition exceeds 20% (Dumville et al., 2006; Launes et al., 2014).
Future research should investigate testing methods to better address attrition.

Different factors might have impacted the high attrition in this study. The long-
term data collection, with repeated measurements, probably increased our attrition
rates. The data collection procedure itself could have been too burdensome for
parents. Parents were asked to wear actigraphs and fill out a sleep diary for 2 weeks
before responding to a questionnaire (consisting of seven PROMSs). An easier
procedure with a less extensive data collection could help to reduce attrition in
similar studies. These suggestions are based on the results of a previous
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longitudinal study (Teague et al., 2018). A shorter questionnaire with less PROMSs
(e.g. collecting data on sleep, insomnia, depression and HRQoL only) could be less
burdensome for the parents.

Another explanation for the high attrition rates was that parents lost interest in the
project; this was perhaps also amplified by the COVID-19 outbreak. We should
have paid more attention to encouraging parents’ participation, which may have
increased parents’ response rate to the questionnaire. All nonresponders
automatically received email reminders (up to three reminders could be sent).
However, this was probably inadequate to encourage participation. We suggest
that future research evaluate how parents can be better supported to increase
response rates in similar studies.

7.2 Sample and representativeness

To reduce selection bias in the longitudinal study, all parents in the wards were
screened systematically for potential inclusion on inclusion days. It was a strength
that the same nurses performed this screening so that the process was done
systematically by personnel who were well informed about the project.

The targeted sample of 75 parent couples was never reached for the preterm group.
It might have been a barrier that we recruited parents as couples; this probably
heightened the risk of refusal from one of the parents. If one parent was found
ineligible or refused, the couple was excluded. This probably heightened the
exclusion rates. The high volume of twins (48.2%) and non-Nordic parents (20%)
in the preterm group contributed to many exclusions. It could have strengthened
our study if we had investigated these matters aforehand. The refusal rate was
nearly twice as high (62%) for the preterm group compared to the full-born group
(37%).

For parents of extremely preterm infants, we had clearly overestimated the
potential of these parents’ opportunity to be recruited for our study. Recruitment
was prolonged by several months (after December 2019). Additionally, we added
one larger NICU unit to increase the potential of recruitment. Our recruitment
efforts ended when the COVID-19 outbreak restricted the opportunity to recruit

48



parents. Nevertheless, it was a strength that we conducted the study and can use
the results to inform future researchers.

The inclusion/exclusion criteria could have been designed more broadly; we could
have given parents the opportunity to use English versions of questionnaires and
thereby succeeded in producing a more representative ethnic group of parents.
However, it was a strength that we evaluated the representativeness of our parent
sample and compared sociodemographic data regarding education and income
with the general Norwegian population for the same geographic area. The
comparison indicated that we had succeeded in recruiting a representative parent
sample, strengthening our results’ representativeness.

For infants, the sample was only found representative of moderate/late preterm
(GA >33 weeks) infants with birthweight > 1,500 g. It was a limitation that our
sample was not representative of the most preterm infants (very/extremely preterm
groups). Despite that we recruited parents from large university hospitals with the
highest rates of preterm infants per year. One explanation might be that many of
the extremely preterm infants were excluded for medical reasons since they often
have a higher risk of developing medical issues (Harrison & Goldenberg, 2016). It
was a strength that our exclusion criteria contributed to excluding the most
vulnerable parents from participating in this study. A second explanation might be
that the parents were too burdened to participate; this was never examined in our
study. Data on refusers could have been used to design a more robust study and
could be helpful for other researchers.

Overall, we encountered many barriers against parent recruitment to the
longitudinal study. We recruited parents early in the postpartum period, a
vulnerable period in many parents’ lives (Da Costa et al., 2021; King et al., 2020;
Stremler et al., 2017). Some of the issues might have been more reinforced for
vulnerable parents of preterm infants (Baraldi et al., 2020; Hartzell et al., 2023;
Thivierge et al., 2023). It was often difficult to find the “right” moment to ask
parents about participation in the project. We tried to develop flexible solutions to
meet parents demands. If the parents were in a temporarily difficult situation (e.g.
related to infant care or unstable medical situation of infants in the NICU), the
recruiters postponed the formal request of participation until the next possible
moment. This was a strength since participants’ willingness and ability to give
valid consent to research can be impacted by different factors — for example, a
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demanding situation and their emotional state (Bracken-Roche et al., 2017). Thus,
the collaboration with in house-nurses ensured that parents who accepted to
participate in the study were fully informed about the project.

Overall, the feasibility study provided new knowledge that can be valuable for the
research field. Aforehand, we had suspected that parents with extremely preterm
infants could be more difficult to recruit since the literature has reported that these
parents have many concerns after childbirth (Baraldi et al., 2020; Thivierge et al.,
2023). Difficulties with recruitment was confirmed as a problem in our study.
Recently, research has reported on similar experiences with recruitment of parents
of preterm infants (Bagge et al., 2017; Morelius et al., 2020). It is important that
researchers share their experiences so that future research can build robust studies
with similar study samples.

7.3 Reliability and validity

7.3.1 External validity

External validity refers to the degree to which study results might be true for other
people and settings (Polit et al., 2021). When planning this research, our goal was
for the study to be representative of parents with preterm and full-born infants for
the same geographical area. It was a challenge that the proportion of non-Nordic-
speaking parents and parents of multiples was higher than we had anticipated when
we planned the study. The high proportion of parents excluded for these reasons
means that our results cannot be easily applied to parents with such a background,
representing a limitation in the transferability of the results. In future studies, it is
important to be aware that within the premature group, it will be necessary to create
inclusion criteria that account for this limitation so that studies can be created that
are representative of parents with nonethnic Norwegian background and multiple
parents.

External validity can be affected by sample size (Heale & Twycross, 2015). Very
small samples pose a higher risk of not being representative of populations of
interest (Faber & Fonseca, 2014). Our sample for preterm infants was much
smaller than we had planned. If participants with certain characteristics refuse to
participate in a research project, a segment of the population may be
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underrepresented, and a biased sample might occur, posing a problem for the
external validity of the study (Polit et al., 2021). However, it was a strength of our
study that our parent samples were found representative for the same geographic
area when we compared the sample with data from Statistics Norway.

External validity can also be affected if participants who drop out have unique
characteristics making the remaining sample not representative of the intended
population (Polit et al., 2021). Selective attrition reduces statistical power and is
associated with external generalizability issues (Shadish & Luellen, 2005).
Attrition is problematic when those who drop out differ in important areas from
those who continue to participate, leading to generalizability problems (Polit et al.,
2021). The high attrition rates in our study were a challenge and probably impacted
negatively on our results, reducing the opportunity for the generalizability of
findings and external validity. High attrition can pose serious threats to a study’s
internal and external validity; attrition rate > 20% is generally associated with the
risk of biased results (Gul & Ali, 2010). Considering the high dropout rate in this
study, it was important to investigate whether the selective attrition could have
influenced our results. It strengthens our results that at the 6-month evaluation, we
did not find any unique characteristics of those who dropped out. At 12 months,
we found that those who dropped out had certain characteristics, and it is important
to particularly focus on strengthening their participation in future studies to
strengthen validity.

7.3.2 Internal validity

The psychometric properties of research instruments are important to consider
(Polit et al., 2021). The reliability of an instrument relates to the consistency and
accuracy of the results of a study and its research instruments A reliable instrument
measures something in a consistent, repeatable and reproduceable manner on
different occasions (test-retest reliability; (Pallant, 2020). Validity also concerns
the accuracy of results and the degree to which an instrument measures what it is
supposed to measure (internal consistency). A common way to assess internal
validity is to calculate Cronbach’s alpha, which has a maximum value of 1 (Pallant,
2020). Values above 0.7 are considered acceptable reliability (Pallant, 2020). In
this study, the Cronbach’s alpha values were above 0.7 for all the selected PROMSs
(Table 1), which is regarded as good internal consistency and reliability of this
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present study. Overall, for the questionnaires, it was a strength that our
questionnaire pack included well-established and well-validated questionnaires for
the Norwegian context, except for the FSSQ. The FSSQ had been used but not
formally translated and validated in Norwegian. We translated the questionnaire
before use, but it was not validated (Appendix 15).

It was a strength that we operated with both self-reported measurements
(questionnaires and sleep diary) and objectively measured (actigraphy) sleep data
in the empirical study. Actigraphy and sleep diaries are validated research
instruments that have been well established to assess sleep (Aili etal., 2017; Ibanez
etal., 2018; Stone, 2017). Actiwatch 2 has been tested and found reliable compared
to the gold-standard PSG (Marino et al., 2013; Shin et al., 2015; Weiss et al., 2010).
Actigraphy represents a cost-effective method and can assess sleep over time in
different settings (Stone, 2017). Data from at least 5 nights are recommended when
assessing SE, and at least 7 nights are recommended for TST measurement (Aili
etal., 2017). To increase the amount of data for statistical analyses, compliant data
from the actigraphs and sleep diaries were defined as > 1 day with > 24 hours of
daily wear time (Papers 2 and 3). This represents a limitation for our results since
studies have demonstrated that actigraphs should be used for at least 7 nights to
measure TST and that SE should be measured for at least 5 nights (Aili et al.,
2017).

It was also a strength that we operated with self-reported sleep measurements. Self-
reported sleep data is considered to be very valuable in evaluations of sleep since
it reflects an individual’s perspective of sleep sufficiency (Bjorvatn, 2012). Sleep
diaries present the advantage of being prospective and producing accurate
descriptions of individuals’ sleep patterns over time (often 1 or 2 weeks; (Short et
al., 2017). However, recall bias has been described as an issue with self-reported
sleep measures and PROMs (lIbanez et al., 2018). In this study, recall bias might
have been present, but it could also have been reduced since the sleep diary was
filled out every morning and was not so dependent on memory. For insomnia, the
issue of recall bias might have been more pronounced since this questionnaire
(BIS) assesses sleep as far back as 3 months.
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7.4 Discussion of main results

The overall aim of this thesis was to study sleep and the relationship between sleep
and HRQOL in parents of preterm infants in the postpartum phase (the child is 2-
12 months). Furthermore, the purpose was to compare sleep and HRQoL in
mothers and fathers of preterm infants with mothers and fathers of full-born infants
in the same time period.

7.4.1 Sleep in parents of preterm infants

Our presumption was that parents of premature babies sleep poorly in the
postpartum period and even poorer than parents of full-born infants (comparison
group). The results from Paper 3 indicated that mothers of preterm infants slept
very poorly at 2 months postpartum. SE was also significantly lower for the
preterm group at 2 months. These results demonstrate that sleep disruption was a
greater issue for parents of preterm infants in the early postpartum weeks compared
to parents of full-born newborns. This is of concern since sleep disruption has been
associated with several negative health outcomes for parents, including postpartum
depression (Dgrheim, Bondevik, Eberhard-Gran, & Bjorvatn, 2009; Dgrheim,
Bondevik, Eberhard-Gran, & Bjorvatn, 2009). Our findings of poor sleep for
parents of preterm infants are supported by two recent reviews (Baumgartel &
Facco, 2018; Haddad et al., 2019). Both parents sleep poorly while their infants
are admitted to the NICU (Haddad et al., 2019).

Several factors can explain why our preterm group slept poorly at 2 months. A
factor that seems to affect the sleep of parents of preterm infants is a high stress
level (Haddad et al., 2019). Stress is a well-known precipitant of poor sleep
outcomes (Akerstedt et al., 2012) and has been correlated with anxiety, depression,
sleep disturbances (Al Maghaireh et al., 2017) and reduced HRQoL (Lee & Hsu,
2012a). Parents of preterm infants in the NICU have reported that they experience
alterations in parental role, prolonged separation from the infant and stress related
to the infant’s critical illness (Wallace et al., 2020). Mothers have reported that
they experience higher stress levels in the weeks after childbirth compared to
fathers (Al Maghaireh et al., 2017; Matricardi et al., 2013). Higher stress levels in
mothers can explain why the sleep of mothers of preterm infants was even more
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compromised compared to fathers and why such mothers reported the lowest SE
of all participants at 2 months.

However, another explanation of the sleep difference between mothers and fathers
of preterm infants at 2 months can be that mothers sleep is often more fragmented
after childbirth as a result of hormonal fluctuation and nightly feedings (Hunter et
al., 2009). Thus, the difference can also be a result of differences in parental roles.
In previous research, mothers have reported that, to a greater extent than fathers,
they felt they lost their role as the primary caregiver when the infant was
hospitalized in the NICU (Heidari et al., 2013). Mothers have also expressed
feeling a higher degree of guilt for the preterm birth incidence (Fowler et al., 2019).
Gender differences in emotional responses and role expectation may be a plausible
explanation for the poor sleep outcomes for these mothers. This factor may also
explain why one of the included studies in Paper 1 reported that mothers slept
poorly and reported high stress levels despite sleeping at home and not
participating in the care of their premature infant (Lee & Kimble, 2009).

Overall, our results indicate that in the early weeks after childbirth, sleep is a
challenge for parents of premature babies. The results highlight the importance of
sleep promotion for these parents in the early postpartum period. The
implementation of family-centred care in neonatal caregiving underlines a focus
on both parents, not only mothers. Family-centred care includes providing care for
children and their families, ensuring that the whole family is recognized as care
recipients (Shields, 2015). In (Edell-Gustafsson et al., 2015) study, emotional
feelings such as anxiety, uncertainty, powerlessness and the inability to change the
situation impacted negatively on the sleep of both parents of preterm infants while
the infant was hospitalized in the NICU. To prevent such feelings, continuous
information, guidance and support for the parents was important (Edell-Gustafsson
et al., 2015). Keeping the family together in a private room and the promotion of
skin-to-skin contact was described as stress reducing and was associated with
better sleep for parents in this early phase (Edell-Gustafsson et al., 2015). We
recommend more research on how family-centred care can impact both parents’
long-term sleep and health outcomes. It would also be interesting to study if and
how stress-reducing interventions can impact sleep over time (Al Maghaireh et al.,
2017).
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7.4.2 Sleep and associations with HRQoL in postpartum parents

Early in this project, it was our assumption that little and poor sleep can impact
negatively on postpartum parents” HRQoL over time. In Paper 3, insomnia had a
statistically significant negative impact on postpartum parents’ HRQoL,
particularly their mental well-being. Insomnia symptoms were associated with
reduced mental and physical HRQoL at all three measurement points (2, 6 and 12
months). Recent studies support our results regarding negative association between
insomnia and reduced parental HRQoL (EI-Sherbeeny et al., 2022; Sivertsen et al.,
2017). The significant association between insomnia and impaired health
emphasizes the importance of identifying, preventing and treating insomnia for
parents (Sivertsen et al., 2017). Sleep deprivation and poor sleep has the potential
to negatively affect physical, emotional/cognitive and social aspects (EI-
Sherbeeny et al., 2022). A lack of sleep itself, together with the cumulative health
effects, can greatly affect parents’ daily lives, which may in turn affect daily
functioning, interaction with the infant and the family as a whole (Baglioni et al.,
2022).

Promotion of good HRQoL is an important public health focus and is essential for
parents after childbirth. Our findings underline the importance of insomnia
prevention and detection for postpartum parents to support their HRQOL.
Improved parental HRQoL can also positively affect the development and health
of preterm infants (Hatzmann et al., 2008; Treyvaud et al., 2009). Parents at risk
of poor sleep should receive educational and supportive sleep-optimizing
strategies (Redeker, 2020). Today, the most frequently used and efficacious
treatment of insomnia are nonpharmacologic behavioural interventions and
cognitive behavioural therapy for insomnia (CBT-I; (Baglioni et al., 2022). CBT-
| is a multicomponent treatment that combines several approaches, including
cognitive, behavioural and educational components (Bjorvatn, 2012). CBT-I has
also been used successfully within the postpartum period (Manber et al., 2023;
Swanson et al., 2013). Treatment trials to promote sleep problems and sleep
disorders during the postpartum period should be prioritized. Ferrans et al.’s
(2005) revised HRQoL model has been suggested to serve as a useful approach to
understanding how different factors impact HRQoL (Duangchan & Matthews,
2021). In this project, we only used the model as a background to understand
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HRQoL. However, the model might provide potential to further examine how
various factors are associated with postpartum parents’ HRQoL.

7.4.3 Sleep in postpartum mothers

It was our presumption that mothers sleep more poorly than fathers, regardless of
whether the infant is premature. Our results in Paper 3 confirmed our assumption:
mothers in both groups experienced significantly shorter TST and SE compared to
fathers at 2 months postpartum. Our results are comparable with those of other
studies indicating that mothers’ sleep is often more fragmented compared to
fathers’ sleep in this early phase (Insana & Montgomery-Downs, 2013; Richter et
al., 2019). Mothers tend to have more awake time at night (Insana et al., 2014) and
a higher degree of performance deficits (Insana & Montgomery-Downs, 2013)
compared to fathers in the early postpartum weeks.

However, the consequences of sleep loss should be viewed according to the length
of time of the sleep loss. Some occasional nights with poor sleep can often be quite
well tolerated by most mothers, especially if daytime naps can compensate for the
reduced nocturnal sleep (Milner & Cote, 2009). Thus, the long-term impact of poor
sleep is of more concern, as sleep deprivation that lasts over longer time can have
a profound impact on health outcomes (Cirelli et al., 2019; Medic et al., 2017). An
important finding in our study was the high prevalence of long-term sleep
disturbance and insomnia in the whole parent sample (2 months) and for mothers
(both groups) over time (Paper 3). The high prevalence of insomnia was of concern
since insomnia has been associated with several negative health outcomes
(Baglioni et al., 2022; de Zambotti et al., 2018; Sivertsen et al., 2021). Our findings
are in line with those of other studies that have reported that the pregnancy and
postpartum period poses the risk of developing insomnia, particularly for mothers
(Kissling, 2020; Sivertsen et al., 2015; Sivertsen et al., 2017; Swanson et al., 2020).

Thus, it was surprising that mothers of full-born infants reported the highest
incidence of insomnia at 6 and 12 months. We expected that mothers of preterm
infants would present the highest prevalence, considering that the burden on these
mothers is often high (Alkozei et al., 2014; Fowler et al., 2019). Our results
indicate that it is important to prevent insomnia in the postpartum period to
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promote good HRQoL in parents. It is also important that research identify reasons
why insomnia occurs in this period, as well as prioritize the prevention and
detection of this sleep disorder (Swanson et al., 2020).

Overall, the high prevalence of insomnia in our total parent sample requires further
attention. It is important that parents with sleep problems receive help. In
Gellerstedt et al.’s (Gellerstedt et al., 2019) study, sleep was an underprioritized
topic that was often overlooked within many healthcare settings, with few
departments having any kind of policy documents or clinical guidelines regarding
patients’ sleep. Nurses need more evidence-based knowledge about sleep and
sleep-promoting interventions rather than basing caregiving on “common sense”
or personal experiences (Gellerstedt et al., 2015). Clearly, sleep is an important
topic to prioritize within postpartum caregiving. We suggest a strengthened focus
on healthcare personnel education and training, considering that our results
revealed that many postpartum parents struggle with sleep problems and insomnia.

7.4.4 Feasibility of a longitudinal study

It was our presumption that it is possible to conduct a longitudinal study with
parents of premature and full-born infants. Our findings confirmed the feasibility
of a longitudinal study; thus, it was important for the data collection to not be too
burdensome for the parents. An active and supportive role in the follow-up of
included parents to prevent dropouts was also emphasized. Another important
finding was that it is difficult to recruit parents of preterm infants to a longitudinal
study. The recruitment of parents of preterm infants was a challenge, raising many
ethical questions and representing barriers in the recruitment process. Recently,
our finding of difficult recruitment was supported by another study (Morelius et
al., 2020). Here, physical barriers, frequent relocation of premature infants and low
inclusion rates ended the study, denoting it is necessary to be aware of these
matters in designing future robust longitudinal studies. Particularly, recruitment
and attrition should be prioritized and supported so that the problems we
experienced with low number of the infant sample (preterm infants) and reduced
statistical power can be avoided.

Based on our study results, we recommend considering the possibility of including
a broader group of parents in future studies, including families with multiple births,
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English-speaking parents and minority groups. This action would possibly
heighten the inclusion rate. Additionally, we strongly recommend researchers to
collaborate with nurses within wards in the recruitment of parents. It was a strength
that we cooperated with such nurses so they could be flexible and find appropriate
moments to ask parents about participation. It is also important to teach clinical
personnel about recruitment procedures so that ethical aspects regarding the
recruitment of vulnerable participants (e.g. parents of preterm infants) can be
handled as best as possible. A long recruitment period and collaboration with
several NICU wards in Nordic countries can be a way to reach a higher volume of
parents with preterm infants for longitudinal studies.

Another important consideration is to simplify the data collection in future studies
and investigate sleep and health outcomes with fewer instruments than we used. It
is also important to strengthen the general support of participation to avoid
dropouts. We believe that attrition can be addressed with barrier-reducing efforts
and the use of, for example, active methods to contact participants and avoid
dropout. For parents with full-born infants, a focus on sufficient recruitment
resources is important to handle the large number of eligible parents in longitudinal
studies. We discovered that parents with extremely preterm infants were difficult
to recruit to our study. An easier study design, such as qualitative interviews, could
be useful for examining sleep and health outcomes in these vulnerable parents.

Overall, it is our opinion that our feasibility study has contributed with important
knowledge of how to design robust longitudinal studies. Longitudinal studies can
be valuable for expanding knowledge about sleep and HRQoL in parents in the
postpartum phase. However, it is important that researchers are aware of
recruitment barriers and attrition in designing robust studies. Knowledge of sleep
and HRQoL is important to support a healthy parent population.
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8 Possible implications for practice and further research

This study has highlighted that sleep is important for good parental HRQoL. Our
findings have several implications for clinical practice and policy makers. Parents
of preterm infants should be treated as vulnerable for sleep problems in the early
postpartum phase, and mothers require particular concern. Nurses and midwives
are often in unigque positions to support mothers in the early postpartum period
(Lean et al., 2018). Nurses can provide information and guidance about how
mothers can achieve restorative sleep, reduce stress and increase coping with the
situation (Redeker, 2020).

Postpartum parents are vulnerable to develop long-term sleep disorders such as
insomnia in the postpartum phase (Sivertsen et al., 2017; Swanson et al., 2020).
Insomnia prevention can help to promote good HRQoL in parents. It is important
that health professionals focus on identifying the reasons why insomnia occurs in
parents in the first weeks after birth and that we are aware of preventing and
treating the condition (Swanson et al., 2020). We recommend that sleep screening
be introduced as a standard clinical routine in maternity care so that parents with
sleep disorders can be identified early and receive help.

More research is needed on predisposing factors for insomnia in the postpartum
period (Redeker, 2020; Sivertsen et al., 2015; Swanson et al., 2020). It is crucial
to expand existing knowledge of how sleep and HRQoL is linked in this period
(Wyrwich & Gross, 2008). Longitudinal studies can contribute with valuable
knowledge regarding sleep and HRQoL over time for postpartum parents. To
successfully conduct longitudinal studies involving postpartum parent
populations, recruitment procedures and attrition support need extra attention.

Sleep is a challenge for parents of premature infants. It is important that researchers
also gain knowledge about sleep and HRQoL in parents of extremely premature
children. This is a vulnerable group of parents that we failed to recruit as intended
in our project. We also recommend that research on sleep and HRQoL in parents
with a nonethnic Norwegian background and parents of multiples should be
conducted.
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9 Conclusions

This thesis provides new insights into sleep and HRQoL in parents of newborn
children. Sleep and HRQoL were compared between mothers and fathers of
preterm children and those of full-born children 2, 6 and 12 months after childbirth.
There were no statistically significant differences in HRQoL between the groups,
but the fathers in both groups had higher physical HRQoL compared to the mothers
at all assessment points (2, 6 and 12 months). Parents of premature children had
lower SE compared to parents in the term group 2 months after birth. Mothers in
both groups had significantly lower SE and shorter TST compared to the fathers
for the same period.

Insomnia was a frequently occurring sleep disorder among the parents. The
incidence of insomnia was high in both groups 2 months after birth, and for
mothers in both groups, the incidence remained high at 6 and 12 months after birth.
Of the various sleep assessments investigated, insomnia was the only sleep
component that had a significant negative impact on parents” HRQoL, and mental
HRQoL was particularly negatively affected.

Our results indicated that parents’ transition to the parenting role is demanding,
with reduced sleep outcomes early postpartum that require increased attention
from health professionals. The findings emphasize the importance of supporting
sleep and preventing sleep disorders, especially for new mothers. Insomnia
prevention can help to promote good HRQoL in parents. Sleep screening should
be introduced as a standard clinical routine in maternity care for early identification
and treatment of parents with sleep disorders.

Our results revealed that it is feasible to conduct a longitudinal study comparing
sleep quality and HRQoL in parents of preterm and full-born infants, however on
a much smaller scale than originally intended. It is important that the scope of the
data collection does not become too burdensome for parents with premature
children. 1t is also important to be active and supportive in the follow-up of
included parents in longitudinal studies to prevent dropouts.
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Savn og helserelatert livskvalitet hos foreldre til premature og terminfadte barn.
En pilotstudie.

Til avdelingsleder ved

Dato: 6.2.2019

Sgknad om a gjennomfare en pilotstudie

Dette er en forespgrsel om at avdelingen deres deltar i en pilotstudie tilknyttet et forskningsprosjekt.
Prosjektet har til hensikt & kartlegge sgvn, og se pa relasjonen mellom sgvn og livskvalitet hos foreldre
til premature og terminfadte barn og inngar i en doktorgradsavhandling som gjennomfares av
prosjektkoordinator Gunhild Nordbg Marthinsen ved Universitetet i Agder (UIA).

Bakgrunnen for studien er behov for mer kunnskap om foreldres sgvn og helse etter en fgdsel. Sgvn er
viktig for alle, og ngdvendig for a opprettholde helse og velveare. Tidligere studier har vist at foreldre
til premature barn sover lite og darlig de ferste to ukene etter fgdselen, og at dette kan veere forbundet
med redusert livskvalitet, utmattelse, angst, og stress. Per i dag har vi lite forskningsbasert kunnskap
om hva som skjer med sgvn etter denne perioden, og om lite sgvn kan pavirke foreldres helse og

livskvalitet negativt over tid.

Malet med prosjektet er a kartlegge og beskrive sgvn hos foreldre til premature og terminfedte barn,
og studere sammenhengen mellom sgvn og helserelatert livskvalitet (HRQoL ). For & undersgke om
foreldre til premature barn er mer utsatt for sgvnforstyrrelser enn foreldre til fullbarne barn, vil vi

sammenligne de to gruppene.

| forkant av hovedstudien vil det gjennomfares en pilotstudie ved barsel og nyfedtavdelingen ved -
fra 1 februar til og med mars 2019. Vi gnsker a fa erfaring med hvordan rekruttering og praktisk
gjennomfgring av datasamling fungerer. Ansattes deltakelse i pilotprosjektet innebzre a formidle
muntlig og skriftlig informasjon om studien til foreldre. Foreldre som vil delta, melder seg pa selv via

prosjektets nettside: foreldresovn.uia.no
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http://www.foreldresovn.uia.no/

Registreringen ma foretas innen foreldrene har blitt utskrevet fra avdelingen/ og innen barnet har fylt
fire uker. Vi gnsker a rekruttere tilsammen 6 foreldrepar (3 par pa barsel og 3 pa nyfedt). Det vil bli
holdt et informasjonsmgte for alle sykepleiere i avdelingen i forkant av pilotstudien.

Informasjon om gjennomfaring av prosjektet

Foreldres deltakelse innebzrer & baere sevnmaler (aktigraf), fare sgvndagbok og besvare et

sparreskjema om sgvnvansker, tro pa egen mestring, opplevd helse og livskvalitet.

8 uker etter fgdsel: Foreldre
Fogdsel besvarer et spgrreskjema

6-8 uker etter fgdsel:

Foreldre baerer spvnmaler
og forer spvndagbok i 2
uker

Frivillig deltakelse

All deltakelse i pilotprosjektet er basert pa frivillighet. Foreldre kan nar som helst og uten & oppgi
noen grunn trekke sitt samtykke. Dersom de trekker seg fra prosjektet, kan de kreve a fa slettet
innsamlede praver og opplysninger. Norsk senter for forskningsdata (NSD) og Regional komité for
medisinsk og helsefaglig forskningsetikk, Sgr-@st, har godkjent studien (saks.nr 2018/1025).

Med vennlig hilsen fra

Liv Fegraw
Professor, prosjektleder
Universitetet i Agder

Solvi Helsetiv Gunhild Novdbo-
Professor, prosjektmedarbeider Mawthinsesv
OsloMet- Doktorgradsstipendiat,
storbyuniversitet/Universitetet i Prosjektkoordinator

Agder
Universitetet i Agder
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Savn og helserelatert livskvalitet hos foreldre til premature og terminfgdte barn.

En pilotstudie.

Til sykepleiere ved |

Dato: 7.3.2019

Kjere ansatte.

Din leder har takket ja til at avdelingen din deltar i en pilotstudie tilknyttet et forskningsprosjekt.
Prosjektet har til hensikt & kartlegge segvn, og se pa relasjonen mellom sgvn og livskvalitet hos foreldre
til premature og terminfgdte barn, og inngar i en doktorgradsavhandling som gjennomfares av
stipendiat Gunhild Nordbg Marthinsen ved Universitetet i Agder (UIA).

Bakgrunnen for studien er behov for mer kunnskap om foreldres sgvn og helse etter fadsel. Sgvn er
viktig for mennesker, og bidrar til & opprettholde helse og velveere. Tidligere forskning har vist at
mgdre til premature barn sover lite og darlig de farste to ukene etter fgdselen, og at dette kan vere
forbundet med redusert livskvalitet, utmattelse, angst, og stress. Per i dag har vi lite forskningsbasert
kunnskap om hva som skjer med sgvn etter denne perioden, og om lite savn kan pavirke foreldres

helse og livskvalitet negativt over tid.

Malet med prosjektet er a kartlegge og beskrive sgvn hos foreldre til premature og terminfadte barn,
og fa kunnskap om sammenhengen mellom sgvn og helserelatert livskvalitet (HRQoL). For &
undersgke om foreldre til premature barn er mer utsatt for sgvnforstyrrelser enn foreldre til fullbarne

barn, vil vi sasmmenligne de to gruppene.

| forkant av hovedstudien vil det gjennomfares en pilotstudie ved barsel og nyfgdtavdelingen ved
I /i storter rekruttering av foreldre til pilotstudien i mars 2019. Hensikten med &
gjennomfare pilot er & teste og fa erfaring med rekruttering og praktisk gjennomfering av

datainnsamling.

Side1/3



Til piloten vil vi rekruttere 3 foreldrepar til to grupper:
o Foreldre til premature barn (fadt fgr svangerskapsuke 37) rekrutteres til gruppe 1.

o Foreldre til terminfadte barn (fadt etter svangerskapsuke 37) rekrutteres til gruppe 2.

Inklusjonskriterier for begge gruppene er:
o Foreldre rekrutteres som par og bor sammen.
e Foreldrene behersker et nordisk sprak (skriftlig og muntlig).

e Begge foreldre er over 16 ar.

Eksklusjonskriterier i begge grupper er:
e Foreldre som har et alvorlig rusmiddelmisbruk (journalfert jamfer ICD-10 eller DSM-1V).
e Det nyfadte barnet har alvorlig misdannelse/ eller livstruende tilstand som kan pavirke
leveutsiktene.
e Mor har tilstand/ eller diagnose som gjer at prosjektdeltakelse er etisk utilradelig,
(eksempelvis alvorlig, livsinngripende helsetilstand).

o Foreldre til flerlinger.

Hva innebarer pilotstudien for deg?

En kontaktperson i din avdeling vil bistd med & formidle muntlig og skriftlig informasjon om studien
til aktuelle foreldre. Foreldre som gnsker a delta, registrerer seg selv via prosjektets nettside:

foreldresovn.uia.no senest innen fem uker etter fadsel. Gjennomfaringen av pilotstudien vil i liten grad

pavirke deg. All datainnsamling i prosjektet besgrges av stipendiat Gunhild Nordbg Marthinsen.
Hva inneberer pilotstudien for foreldrene?

Foreldres deltakelse i pilotstudien innebzrer a baere sevnmaler, og fare sgvndagbok i to uker fra barnet
er 6-8 uker gammelt. Utstyr til sgvnregistrering blir sendt til foreldrenes private postadresse. Etter endt
maling returneres utstyret i en ferdigfrankert svarkonvolutt til Universitetet i Agder. Nar barnet er 8
uker gammelt mottar foreldrene mail med en lenke til sparreskjema. De blir spurt om sgvnvansker, tro
pa egen mestring, opplevd helse og livskvalitet etter fadselen. All innsamling og bearbeidelse av data

skjer anonymt og oppfyller alle lovkrav til personvern og sikkerhet.
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Innen 5 uker etter

fadsel: foreldre 8 uker etter fadsel:
melder seg pa for Foreldre besvarer et
Fadsel studiedeltakelse sparreskjema

6-8 uker etter fadsel:

Foreldre baerer
sgvnmaler og farer
sgvndagbok i 2 uker

Frivillig deltakelse i studien

All deltakelse i pilotprosjektet er basert pa frivillighet. Foreldre kan nar som helst og uten & oppgi
noen grunn trekke sitt samtykke. Dersom de trekker seg fra prosjektet, kan de kreve a fa slettet
innsamlede praver og opplysninger, med mindre opplysningene allerede er inngatt i analyser eller er
brukt i vitenskapelige publikasjoner. NSD og Regional komité for medisinsk og helsefaglig
forskningsetikk, Sar-@st, har godkjent studien (saks.nr 2018/1025).

Med vennlig hilsen fra

Liv Fegraw
Professor, prosjektleder
Universitetet i Agder

Solvi Helsetiv Gunhild Novdbo
Professor, prosjektmedarbeider ™M arthinser
OsloMet- Doktorgradsstipendiat,
'sot\ggtgun|ver3|tet/Un|ver5|tetet i Prosjektkoordinator

Universitetet i Agder

Dersom du har spgrsmal til studien kan du kontakte stipendiat og prosjektkoordinator:

Gunhild Nordbg Marthinsen: gunhild.n.marthinsen@uia.no TIf: 38141738
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FORESPZRSEL OM DELTAKELSE | FORSKNINGSPROSJEKTET:

Savn og helserelatert livskvalitet hos foreldre til premature og terminfadte barn- en pilotstudie

Dette er et spgrsmal til deg om a delta i en pilotstudie. Pilotstudien gjennomfares for & fa mer
kunnskap om sgvn og helserelatert livskvalitet hos foreldre til premature og terminfadte barn. Til

sammen gnsker vi a rekruttere 6 foreldrepar til to grupper. Studien gjennomfares ved barsel og

nyfadtavdelingen ved [

Pilotstudien er del av et prosjekt som inngar i en doktorgradsavhandling. Avhandlingen gjennomfares
av stipendiat Gunhild Nordbg Marthinsen ved Universitetet i Agder. Du blir forespurt om a delta fordi
du har blitt forelder til et:

1) Prematurt fgdt barn (fgdt fer svangerskapsuke 37) eller
2) Et terminfgdt barn (fedt etter svangerskapsuke 37).

Hensikten med a gjennomfare pilotstudien er & fa erfaring med hvordan rekruttering og praktisk

gjennomfering av datainnsamling fungerer, i forkant av hovedstudien.

HVA INNEBZARER PROSJEKTET?

Bakgrunn og hensikt

Bakgrunnen for prosjektet er behov for mer kunnskap om foreldres sgvn og helse etter en fagdsel. Sgvn
er viktig for mennesker, og ngdvendig for & opprettholde helse og velvere. Tidligere studier har vist at
mgdre til premature barn sover lite og darlig de farste to ukene etter fadselen, og at dette kan vere
forbundet med redusert livskvalitet, utmattelse, angst, og stress. Per i dag har vi lite forskningsbasert
kunnskap om hva som skjer med sgvn etter denne perioden, og om lite sgvn kan pavirke foreldres
helse og livskvalitet negativt over tid. Malet med prosjektet er a kartlegge og beskrive sgvn hos

foreldre til premature og terminfadte barn, og studere sammenhengen mellom sgvn og helserelatert



livskvalitet (HRQoL). For & undersgke om foreldre til premature barn er mer utsatt for

sgvnforstyrrelser enn foreldre til fullbarne barn, vil vi sammenligne de to gruppene.

I pilotprosjektet gnsker vi at du deltar ved a:

o registrere deg for deltakelse ved & signere et samtykkeskjema. Du finner pamelding og

samtykkeerkleering pa https://foreldresovn.uia.no/

e | pameldingen registrerer du opplysninger om deg selv og din partner, og vil motta en
postsending med et sparreskjema, en sgvnmaler og en sgvndagbok.

e 6-8 uker etter fgdselen baerer du sevnmaler og farer sevndagbok. Savnmaleren er et lettvektig
plastarmband (veier 16 g), laget av allergivennlig materiale. Den kan lett skjules under kler,
taler vann, og behgver ikke lading. Sevndagboken ser ut som et spgrreskjema med 10
avkrysningsrubrikker. To rubrikker fylles ut fgr sengetid, resten neste morgen. Det tar ca. 8
minutter a fylle ut sgvndagboken hver dag.

o 8 uker etter fadselen besvarer du et sparreskjema som du far tilsendt pa mail. Hver forelder vil
bli spurt om sgvn og sgvnforhold, sosial statte, livskvalitet, mestring, humar og energi. Ved
farste datainnsamling ettersparres ogsa foreldrenes vekt, alder, utdanning, yrke, inntekt, og
etnisitet. Det tar ca. 25 minutter a svare pa sparreskjemaet.

e Du returnerer sgvnmaler, sgvndagbok og sparreskjema anonymisert i en ferdigfrankert
konvolutt per post. Utstyret er kun pafert et id nummer.

e Vi gnsker a kontakte deg per telefon innen utgangen av mai 2019 for & hgre hvor lang tid du
brukte pa a fylle ut sevndagbok og besvare spgrreskjema, og vil gjerne stille deg noen
spgrsmal knyttet til den praktiske gjennomfgringen av datainnsamlingen.

Innen 4 uker etter
fodsel: foreldre
Fgdsel rekrutteres til
studiedeltakelse

6-8 uker etter fgdsel:

Foreldre bezerer
sgvnmaler og fgrer
spvndagbok i 2 uker

8 uker etter fodsel:
Foreldre besvarer et
spgrreskjema


https://foreldresovn.uia.no/

MULIGE FORDELER OG ULEMPER

Deltakelse i prosjektet innebarer at du bidrar til gkt kunnskap om sgvn og helse hos foreldre etter
fadsel. Kunnskapen angar og er viktig for mange mennesker. P4 sikt kan resultatene benyttes til
utvikle tiltak for & bedre sgvn hos foreldre. Deltakelse i prosjektet innebeerer at du ma bruke noe tid pa
a besvare sparreskjemaet. Du ma ogsa beregne noe tid pa a fare sgvndagbok og ha pa sgvnmaler i 2
uker. Utover dette har prosjektet fa personlige ulemper for deg.

FRIVILLIG DELTAKELSE OG MULIGHET FOR A TREKKE SITT SAMTYKKE

Det er frivillig & delta i prosjektet. Dersom du gnsker a delta i pilotstudien, undertegner du
samtykkeerklaeringen digitalt. Du kan nar som helst og uten & oppgi noen grunn trekke ditt samtykke,
med mindre opplysningene allerede er inngatt i analyser eller er brukt i vitenskapelige publikasjoner.

Dersom du trekker deg fra prosjektet, kan du kreve a fa slettet innsamlede praver og opplysninger.
Dersom du senere gnsker a trekke deg eller har spgrsmal til prosjektet, kan du kontakte
prosjektkoordinator Gunhild Nordbg Marthinsen pa e-post: gunhild.n.marthinsen@uia.no, eller telefon
38141738.

HVA SKJER MED INFORMASJONEN OM DEG?

Opplysningene som registreres om deg skal kun brukes slik som beskrevet i hensikten med prosjektet.
Du har rett til innsyn i hvilke opplysninger som er registrert om deg, og rett til & fa korrigert eventuelle
feil i de opplysningene som er registrert. Du har ogsa rett til & fa innsyn i sikkerhetstiltakene ved

behandling av opplysningene.

Alle opplysningene vil bli behandlet uten navn og fadselsnummer eller andre direkte gjenkjennende
opplysninger. En kode knytter deg til dine opplysninger gjennom en navneliste. Det er kun
prosjektkoordinator som har adgang til denne listen.

Opplysningene om deg vil bli anonymisert og slettet etter prosjektslutt (1.8.2027)


mailto:gunhild.n.marthinsen@uia.no

GODKJENNING

Regional etisk komite for medisinsk og helsefaglig forskningsetikk har vurdert prosjektet, og har gitt
forhandsgodkjenning, (saksnr. 2018/1025).

Etter ny personopplysningslov har behandlingsansvarlig Universitetet i Agder og prosjektleder
professor Liv Fegran ved UIA et selvstendig ansvar for a sikre at behandlingen av dine opplysninger
har et lovlig grunnlag. Dette prosjektet har rettslig grunnlag i EUs personvernforordning. Du har rett

til & klage pa behandlingen av dine opplysninger til Datatilsynet.

KONTAKTOPPLYSNINGER

Dersom du har sparsmal til prosjektet kan du ta kontakt med stipendiat og prosjektkoordinator
Gunhild Nordbg Marthinsen e-post: gunhild.n.marthinsen@uia.no , telefon 38141738.

Personvernombud ved UIA er, Ina Danielsen tIf 45254401, e-post: ina.danielsen@uia.no



mailto:gunhild.n.marthinsen@uia.no
mailto:ina.danielsen@uia.no

SAMTYKKE TIL DELTAKELSE | PROSJEKTET

JEG ER VILLIG TIL A DELTA | PROSJEKTET

Sted og dato Deltakers signatur

Deltakers navn med trykte bokstaver

Deltakers kontaktopplysninger: ( bruk blokkbokstaver- alle detaljer ma fylles ut:)

EPOSE AAT@SSE: ... e ettt e e

Din relasjon til barnet: Er du fadende eller far/partner?

[1 Fedende
[ Partner

Din partners navn (fornavn og etternavn) For & kunne koble dere som foreldrepar, og sende ut
sgvnmaler og sparreskjema, trenger vi denne opplysninger

Ditt barns fadselsdato: (for a kunne sende ut sevnmalere, savndagbok og sparreskjema til riktig tid
trenger vi denne opplysningen

Jeg bekrefter & ha gitt informasjon om prosjektet

Sted og dato Signatur

Rolle i prosjektet






Appendix 2

Pilot study evaluation






Pilot- evalueringsskjema

Vi gnsker a fa din erfaring og tilbakemelding pa hvordan det har veert a veere med i
pilotstudien i foreldre & sgvn prosjektet, og vil gjerne at du besvarer noen sparsmal.

OO oo

OO OO

Informasjon i forkant av pilotstudien: Vi vil gjerne hgre din opplevelse av

informasjonen du fikk i forkant av pilotstudien:
«Jeg fikk god og tilstrekkelig med informasjon om pilotstudien i forkant»:

Det stemmer svert godt
Det stemmer noksa godt
Det stemmer noksa darlig
Det stemmer svert darlig

Oppfalgingsspgrsmal:

Kan du utdype hva som var bra ved informasjonen du fikk?
Er det noe du ville hatt mere informasjon om?

Pamelding og samtykke til deltakelse: Vi vil gjerne hare din opplevelse med

pameldingen og digitalt samtykke til deltakelse.
«Det gikk fint & melde seg pd/ og samtykke til deltakelse via prosjektets nettside»:

Det stemmer sveert godt
Det stemmer noksa godt
Det stemmer noksa darlig
Det stemmer svaert darlig

Oppfelgingsspgrsmal:

Kan du utdype hva syns fungerte bra ved pameldingen/samtykket?
Er det noe du gjerne ville endret pd ved pameldingen/samtykket?

Prosjektets nettside: Vi vil gjerne hare din tilbakemelding pa utformingen og

informasjonen du fikk om prosjektet via nettsiden:

«Nettsiden var informativ og ga god informasjon om prosjektets innhold og
utforming»

Det stemmer sveert godt
Det stemmer noksa godt
Det stemmer noksa darlig
Det stemmer svart darlig



(I I O I

OO

Oppfelgingsspgrsmal:

Hva syns du fungerte bra informasjonen du fikk via nettsiden?
Er det noe ved nettsiden du ikke syns fungerte bra/ ville endret pa?

Mottak og retur av utstyr til sgvnregistrering: Vi vil gjerne hgre din opplevelse av
a motta og returnere postsending med sgvnmaler og sgvndagbok.

«Det gikk fint @ motta og returnere postsending med utstyr til sgvnregistrering»:

Det stemmer sveert godt
Det stemmer noksa godt
Det stemmer noksa darlig
Det stemmer svaert darlig

Oppfelgingsspersmal:

Kan du utdype hva du syns fungerte mottak og retur av postsendingen?
Er det noe du gjerne ville hatt annerledes ved sendingen?

Sevnregistrering: Vi vil gjerne hgre din opplevelse av a baere sgvnregistrator og fare
sgvndagbok i to ukers periode.

«Det fungerte greit a beere sgvnregistrator og fare sgvndagbok i to uker»

Det stemmer sveert godt
Det stemmer noksa godt
Det stemmer noksa darlig
Det stemmer sveert darlig

Oppfelgingsspersmal:

Kan du utdype hva du syns fungerte greit ved sgvnregistreringen?
Er det noe du gjerne ville endret pa ved sgvnregistreringen?

Sparreundersgkelsen: Vi vil gjerne hgre din opplevelse av a besvare sparreskjemaet

«Sparreskjemaet inneholdt relevante sparsmal for & kartlegge hvordan jeg har det »

Det stemmer sveert godt
Det stemmer noksa godt
Det stemmer noksa darlig



] Det stemmer svert darlig

Oppfelgingssparsmal:

e Kan du utdype hva du syns fungerte ved spegrsmalene i sparreskjemaet?
e Erdet noe du gjerne ville endret pa ved sparreskjemaet?

«Spgrreskjemaet var passelig i omfang»

Det stemmer svert godt
Det stemmer noksa godt
Det stemmer noksa darlig
Det stemmer sveert darlig

T I I A B

Oppfalgingssparsmal:

e Dersom ikke passelig: Hva ville du ha endret pa ved starrelse/omfang pa
sparreskjemaet?

«Spegrsmalene i spgrreskjemaet var greie a besvare og forstaelige»

1 Det stemmer sveert godt
Det stemmer noksa godt
Det stemmer noksa darlig
Det stemmer sveert darlig

OO

e Erdet noe du gjerne ville endret pa ved sparsmalene, slik at de ville vert lettere a
forsta?

Har du ellers andre tiloakemeldinger, bade positivt og negativt om selve prosjektet og om
deltakelsen i pilotstudien?

Tusen takk for at du deltok!






Appendix 3

Sample size






Estimated sample sizes for a two-sample means test
Satterthwaite's t test assuming unequal variances
Ho: m2 =m1l versus Ha: m2 !=m1l

Sett inn referanser:

Preterm : mean 6.3, SD=2

Norm: mean 7.2, SD=1

Study parameters:

alpha= 0.0500

power = 0.8000

delta = -0.9000
ml= 7.2000
m2 = 6.3000
sd1= 1.0000
sd2=2.0000

Estimated sample sizes:

N= 100

N per group = 50

Kontrollere for multiple testing; sig niva =0.01

Estimated sample sizes for a two-sample means test

Satterthwaite's t test assuming unequal variances

Ho: m2 =m1 versus Ha: m2 !=m1l

Study parameters:

alpha= 0.0100



power = 0.8000

delta = -0.9000
ml= 7.2000
m2 = 6.3000
sdl1= 1.0000
sd2=2.0000

Estimated sample sizes:

N= 150

N per group = 75
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Q)REK

REGIONALE KOMITEER FOR MEDISINSK 0G HELSEFAGLIG FORSKNINGSETIKK

Region: Saksbehandler: Telefon: Var dato: Var referanse:
REK sgr-gst Silje U. Lauvrak 22845520 25.06.2018 2018/1025
REK sgr-gst D
Deres dato: Deres referanse:
07.05.2018

Var referanse ma oppgis ved alle henvendelser

Liv Fegran
Universitetet i Agder

2018/1025 Sgvn og helserelatert livskvalitet hosforeldretil prematurebarn

Forskningsansvarlig: Universitetet i Agder
Prosjektleder: Liv Fegran

Vi viser til sgknad om forhandsgodkjenning av ovennevnte forskningsprogekt. Sgknaden ble behandlet av
Regional komité for medisinsk og helsefaglig forskningsetikk (REK sgr-gst D) i matet 13.06.2018.
Vurderingen er gjort med hjemme i helseforskningsloven § 10.

Prosjektleders prosjektbeskrivelse

Sevn er viktig for mennesker, lite savn kan pavirke bade helse og velvaare. Sudier viser at foreldre som far
fortidligfedte (premature) barn kan oppleve fglelsesmessige belastninger i barseltiden, dette kan gi déarlig
sevn. Malet med prosjektet er a fa mer kunnskap om sgvn og helserelatert livskvalitet hos foreldre etter
fadselen. Progjektet bestar av to studier: 1. En scoping review for a kartlegge eksisterende kunnskap. 2 En
kvantitativ, komparativ longitudinell studie, hvor man maler foreldres savn og livskvalitet det farste aret
etter fadselen. Her vil vi sammenlikne data fra premature barns foreldre med foreldre til terminfadte barn.
Forskningsspersmal: Er foreldre som fatt premature barn mer utsatt for sgvnproblemer enn andre foreldre?
Hvilken sammenheng er det mellom lite savn og livskvalitet? Resultatene fra prosjektet er relevante for
helsepersonell og utevere av barselomsorg, og kan gi grunnlag for & utvikle tiltak for & fremme god savn.
Seknaden gjelder studie 2 med pilot.

Vurdering

Progjektets formdl er & undersgke spvn og livskvalitet hos foreldre til premature barn. Deltagel se innebaaer
at foreldrene besvarer sparreskjemaer om sgvn, depresjon, fatigue, mestringstro og helserelatert livskvalitet
ved tre anledninger det farste aret etter fadsel, og at de gar med sevnregistrator (armband) og ferer
sgvndagbok (10 avkrysningsrubrikker) i to uker, ca. 10 min hver dag.

Foreldrene som skal inkluderes er i en sarbar og vanskelig sistuasion, og for komiteen er det viktig at
prosjektet har stor nytteverdi siden det er relativt krevende & delta med mange sparreskjemager og en del
tidsbruk. P& bakgrunn av dette ansker komiteen er naamere redegjarelse for nytteverdien av prosjektet, og
vedtak utsettes dermed i pavente av tilbakemelding fra prosjektleder pa falgende spersmdl:

1) Det oppgis at: " Resultatene fra prosjektet er relevante for helsepersonell og utevere av barselomsorg, og
kan gi grunnlag for & utvikle tiltak for &fremme god sevn”. Dersom resultatene viser at foreldre som har fatt
premature barn er mer utsatt for sevnproblemer enn andre foreldre, hvilke nye tiltak tenkes det da & kunne
iversettes for & fremme bedre savn for denne gruppen?

Besgksadresse: Telefon: 22845511 All post og e-post som inngar i Kindly address all mail and e-mails to
Gullhaugveien 1-3, 0484 Oslo E-post: post@helseforskning.etikkom.no saksbehandlingen, bes adressert til REK  the Regional Ethics Committee, REK
Web: http://helseforskning.etikkom.no/ ser-gst og ikke til enkelte personer ser-gst, not to individual staff



2) Det oppgis at: " 100 foreldrepar i hver gruppe vil gi et tilstrekkelig grunnlag for & gjennomfere studien”.
Komiteen ber om en naamere redegjarel se for styrkeberegningen som er gjort.

Hvor store forskjeller i savn mellom de to gruppene anses & vagre klinisk signifikant, og hvor mange
deltagere mainkluderes for & kunne vise en slik forskjell?

Vedtak
Vedtak utsettesi pavente av tilbakemelding fra prosjektleder. Tilbakemeldingen vil bli behandlet i full
komité.

Vennligst benytt skjemafor tilbakemelding som sendes inn via saksportalen til REK
http://hel seforskning.etikkom.no. Tilbakemeldingen ma vaare ossi hende innen seks méaneder.

Med vennlig hilsen

Finn Wid off
Professor em. dr. med.
Leder
Silje U. Lauvrak
Radgiver

Kopi til: veslemoy.rabe@uia.no
Universitetet i Agder ved aver ste administrative ledelse: post@uia.no



Q)REK

REGIONALE KOMITEER FOR MEDISINSK 0G HELSEFAGLIG FORSKNINGSETIKK

Region: Saksbehandler: Telefon: Var dato: Var referanse:
REK sgr-gst Silje U. Lauvrak 22845520 10.10.2018 2018/1025
REK sgr-gst D
Deres dato: Deres referanse:
11.09.2018

Var referanse ma oppgis ved alle henvendelser

Liv Fegran
Universitetet i Agder

2018/1025 Spvn og helserelatert livskvalitet hosforeldretil premature barn

Forskningsansvarlig: Universitetet i Agder
Prosjektleder: Liv Fegran

Vi viser til sgknad om forhandsgodkjenning av ovennevnte forskningsprogekt. Sgknaden ble behandlet av
Regional komité for medisinsk og helsefaglig forskningsetikk (REK sgr-gst D) i matet 19.09.2018.
Vurderingen er gjort med hjemmel i helseforskningsloven (hforsknl) § 10.

Prosjektleders prosjektbeskrivelse

Sevn er viktig for mennesker, lite savn kan pavirke bade helse og velvaare. Sudier viser at foreldre som far
fortidligfedte (premature) barn kan oppleve fglelsesmessige belastninger i barseltiden, dette kan gi déarlig
sevn. Malet med prosjektet er a fa mer kunnskap om sgvn og helserelatert livskvalitet hos foreldre etter
fadselen. Progjektet bestar av to studier: 1. En scoping review for a kartlegge eksisterende kunnskap. 2 En
kvantitativ, komparativ longitudinell studie, hvor man maler foreldres savn og livskvalitet det farste aret
etter fadselen. Her vil vi sammenlikne data fra premature barns foreldre med foreldre til terminfadte barn.
Forskningsspersmal: Er foreldre som fatt premature barn mer utsatt for sgvnproblemer enn andre foreldre?
Hvilken sammenheng er det mellom lite savn og livskvalitet? Resultatene fra prosjektet er relevante for
helsepersonell og utevere av barselomsorg, og kan gi grunnlag for & utvikle tiltak for & fremme god savn.
Seknaden gjelder studie 2 med pilot.

Saksgang

Seknaden ble farste gang behandlet i mgtet 25.04.2018, hvor komiteen utsatte & fatte vedtak i saken.
Komiteen ba om en naamere redegjerel se for hvilke nye tiltak som kan iverksettes for & fremme bedre sgvn
for denne gruppen, samt hvor store forskjeller i sevn mellom de to gruppene anses a vagre klinisk
signifikant, og hvor mange deltagere det mainkluderes for & kunne vise en dlik forskjell.

Vurdering
Progjektleder har svart utfyllende og tilfredsstillende pa komiteens spersmal, og komiteen har ingen
innvendinger til at studien gjennomfgres som beskrevet i sgknad, protokoll og tilbakemelding.

Komiteen setter imidlertid som vilkér for godkjenning at informasjonsskrivet knyttet til studien revideresi
tréd med ny mal pa REK s nettsider, slik at informasjonen som gistil deltakerne er forenlig med ny
personopplysningsiov.

Vedtak
REK har gjort en helhetlig forskningsetisk vurdering av alle prosjektets sider. Progjektet godkjennes med
hjemmel i helseforskningsloven § 10, under forutsetning av at ovennevnte vilkar er oppfylt.

Besgksadresse: Telefon: 22845511 All post og e-post som inngar i Kindly address all mail and e-mails to
Gullhaugveien 1-3, 0484 Oslo E-post: post@helseforskning.etikkom.no saksbehandlingen, bes adressert til REK  the Regional Ethics Committee, REK
Web: http://helseforskning.etikkom.no/ ser-gst og ikke til enkelte personer ser-gst, not to individual staff



Vi gjar samtidig oppmerksom pa at etter ny personopplysningslov ma det ogsa foreligge et
behandlingsgrunnlag etter personvernforordningen. Det ma forankresi egen institugon.

| tillegg til vilkar som fremgar av dette vedtaket, er godkjenningen gitt under forutsetning av at prosjektet
gjennomfares slik det er beskrevet i saknad og protokoll, og de bestemmelser som falger av
hel seforskningsloven med forskrifter.

Tillatelsen gjelder til 01.08.2022. Av dokumentasjonshensyn skal opplysningene likevel bevaresinntil
01.08.2027. Forskningsfilen skal oppbevares atskilt i en ngkkel- og en opplysningsfil. Opplysningene skal
deretter slettes eller anonymiseres, senest innen et halvt ar fra denne dato.

Forskningsprosjektets data skal oppbevares forsvarlig, se personopplysningsforskriften kapittel 2, og
Helsedirektoratets veileder for «Personvern og informasjonssikkerhet i forskningsprogjekter innenfor helse
0g omsorgssektorens.

Dersom det skal gjares vesentlige endringer i prosjektet i forhold til de opplysninger som er
gitt i sgknaden, ma prosjektleder sende endringsmelding til REK.

Progjektet skal sende sluttmelding pa eget skjema, senest et halvt ar etter prosjektslutt.

Komiteens avgjarel se var enstemmig.

Klageadgang

REK s vedtak kan paklages, jf. forvaltningslovens § 28 flg. Klagen sendes til REK ser-gst D. Klagefristen er
tre uker fra du mottar dette brevet. Dersom vedtaket opprettholdes av REK sgr-gst D, sendes klagen videre
til Den nasjonal e forskningsetiske komité for medisin og helsefag for endelig vurdering.

Vi ber om at alle henvendel ser sendes inn pa korrekt skjema via var saksportal:

http://hel seforskning.etikkom.no. Dersom det ikke finnes passende skjema kan henvendel sen rettes pa e-post
til: post@hel seforskning.etikkom.no.

Vennligst oppgi vart referansenummer i korrespondansen.

Med vennlig hilsen

Finn Wid off
Professor em. dr. med.
Leder
Silje U. Lauvrak
Radgiver

Kopi til: veslemoy.rabe@uia.no
Universitetet i Agder ved gverste administrative ledelse: post@uia.no



Q)REK

REGIONALE KOMITEER FOR MEDISINSK 0G HELSEFAGLIG FORSKNINGSETIKK

Region: Saksbehandler: Telefon: Var dato: Var referanse:
REK sgr-gst Silje U. Lauvrak 22845520 05.03.2019 2018/1025/REK sgr-gst
D
Deres dato: Deres referanse:
13.02.2019

Var referanse ma oppgis ved alle henvendelser

Liv Fegran
Universitetet i Agder

2018/1025 Sevn og helserelatert livskvalitet hosforeldretil prematurebarn

Forskningsansvarlig: Universitetet i Agder
Prosjektleder: Liv Fegran

Vi viser til sgknad om prosjektendring datert 13.02.2019 for ovennevnte forskningsprosjekt. Sgknaden er
behandlet av leder for REK sar-gst pa fullmakt, med hjemmel i helseforskningsloven § 11.

Endringene innebagrer:

- Det skal leggestil 2 nye sparreskjemaer om sosia stette og stress: " The Duke- UNC Functional Social
Support questionaire” (FSSQ) og "Perceived stress questionaire” (PSQ).

- Istedenfor & bruke opprinnelig sperreskjema for mestringstro (GSE), skal kortversjonen av dette skjemaet
benyttes. Kortversjonen er godt validert, og det gjar at foreldrene ikke ma besvare s mange sparsmal (na
ca. 30 totalt).

- Det skal ikke lenger registreres eventuelle medisinske diagnoser for barna eller foreldrene. Det er mer
relevant & kartlegge om foreldre har hatt en savndiagnose, og det er derfor lagt til et spgrsmal om de
tidligere har fatt en av felgende sevndiagnoser: " Savnrelatert respirasjonslidel se (blant annet obstruktiv
sevnapne), sentral hypersomnilidel se (blant annet narkolepsi), insomnilidelse, savnrelatert
bevegleseforstyrrelse (restless legs), parasomni, eller degnrytmelidel se, eller ingen av disse diagnosene”.
Det er ogsalagt til et sparsma om medikamentbruk for & kartlegge om foreldrene bruker medikamenter som
kan pavirke savn.

- Det er gjort endringer i inklusjons- og eksklusjonskriteriene: foreldre med sgvndiagnoser skal ikke lenger
ekskluderes (jf. ovennevnte punkt), og det er lagt til falgende eksklusjonskriterier: foreldre il flerlinger,
foreldrene har et alvorlig rusmiddelmisbruk, barnet har alvorlige misdannelser eller livstruende tilstand, mor
har tilstand eller diagnose som gjer deltagelse utilradelig. Det er lagt til felgende inklusjonskriterier:
foreldrene ma bo sammen, de méa beherske et nordisk sprak og de ma vaae over 16 ar.

- Protokoll og informasjonsskriv er oppdatert i henhold til endringene.

Vurdering

Komiteens leder har vurdert seknaden og har ingen forskningsetiske innvendinger mot endringen av
prosjektet.

Vedtak

REK har gjort en forskningsetisk vurdering av endringene i prosjektet, og godkjenner progektet slik det na
foreligger, jf. helseforskningsloven § 11.

Vi gjear samtidig oppmerksom pa at etter ny personopplysningslov ma det ogsa foreligge et
behandlingsgrunnlag etter personvernforordningen. Det ma forankresi egen institugon.

Besgksadresse: Telefon: 22845511 All post og e-post som inngar i Kindly address all mail and e-mails to
Gullhaugveien 1-3, 0484 Oslo E-post: post@helseforskning.etikkom.no saksbehandlingen, bes adressert til REK  the Regional Ethics Committee, REK
Web: http://helseforskning.etikkom.no/ ser-gst og ikke til enkelte personer ser-gst, not to individual staff



Tillatelsen er gitt under forutsetning av at prosjektet gjennomfares slik det er beskrevet i sgknaden,
endringssgknad, oppdatert protokoll og de bestemmelser som falger av helseforskningsloven med
forskrifter.

REK s vedtak kan paklages, jf. forvatningslovens § 28 flg. Klagen sendes til REK sgr-gst. Klagefristen er tre
uker fradu mottar dette brevet. Dersom vedtaket opprettholdes av REK sar-gst, sendes klagen videre til Den
nasjonal e forskningsetiske komité for medisin og helsefag for endelig vurdering.

Vi ber om at alle henvendel ser sendes inn med korrekt skjema viavar saksportal:
http://hel seforskning.etikkom.no. Dersom det ikke finnes passende skjema kan henvendel sen rettes pa e-post
til: post@hel seforskning.etikkom.no.

Vennligst oppgi vart referansenummer i korrespondansen.

Med vennlig hilsen

Finn Wid off
Professor em. dr. med.
Leder
Silje U. Lauvrak
Seniorrédgiver

Kopi til: veslemoy.rabe@uia.no
Universitetet i Agder ved gverste administrative ledelse: post@uia.no
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8.1.2019 Meldeskjema for behandling av personopplysninger

I\SD NORSK SENTER FOR FORSKNINGSDATA

NSD sin vurdering

Prosjekttittel
Sovn og helserelatert livskvalitet hos foreldre til premature barn

Referansenummer

242170

Registrert

12.11.2018 av Liv Fegran - liv.fegran@uia.no

Behandlingsansvarlig institusjon

Universitetet i Agder / Fakultet for helse- og idrettsvitenskap / Institutt for helse- og sykepleievitenskap
Prosjektansvarlig

Liv Fegran, Liv.fegran@uia.no, tIf: 4799248832

Type prosjekt

Forskerprosjekt

Prosjektperiode

01.12.2018 - 01.07.2022

Status

08.01.2019 - Vurdert

Vurdering (1)
08.012019 - Vurdert

Prosjektet er vurdert og godkjent av REK ser-gst D etter helseforskningsloven § 10, deres referanse
2018/1025.

Det er vér vurdering at behandlingen ogsa vil vaere i samsvar med personvernlovgivningen, si fremt den
gjennomfores i trdd med det som er dokumentert i meldeskjema med vedlegg 8.1.2019. Behandlingen kan
starte.

MELD ENDRINGER

Dersom behandlingen av personopplysninger endrer seg, kan det veere ngdvendig & melde dette til NSD ved
a oppdatere meldeskjemaet. P4 vare nettsider informerer vi om hvilke endringer som ma meldes. Vent pa
svar for endringen gjennomfores.

TYPE OPPLYSNINGER OG VARIGHET
Prosjektet vil behandle alminnelige personopplysninger samt sarlige kategorier av personopplysninger om

https://meldeskjema.nsd.no/vurdering/5be1a384-27b3-4dd7-b8ff-f08ab5cc634c 1/2



8.1.2019 Meldeskjema for behandling av personopplysninger

helseforhold frem til 1.7.2022. Etter dette vil personopplysningene oppbevares for dokumentasjonshensyn i
fem ar.

LOVLIG GRUNNLAG

Prosjektet vil innhente samtykke fra de registrerte til behandlingen av personopplysninger. Var vurdering er
at prosjektet legger opp til et samtykke i samsvar med kravene i art. 4 nr. 11 og art. 7, ved at det er en
frivillig, spesifikk, informert og utvetydig bekreftelse som kan dokumenteres og som den registrerte kan
trekke tilbake.

Lovlig grunnlag for behandlingen vil dermed vare den registrertes uttrykkelige samtykke, jf.
personvernforordningen art. 6 nr. 1 a), jf. art. 9 nr. 2 bokstav a, jf. personopplysningsloven § 10, jf. § 9 (2).

PERSONVERNPRINSIPPER

NSD vurderer at den planlagte behandlingen av personopplysninger vil folge prinsippene i
personvernforordningen om

- lovlighet, rettferdighet og dpenhet (art. 5.1 a), ved at de registrerte far tilfredsstillende informasjon om og
samtykker til behandlingen

- formélsbegrensning (art. 5.1 b), ved at personopplysninger samles inn for spesifikke, uttrykkelig angitte og
berettigede formal, og ikke viderebehandles til nye uforenlige formal

- dataminimering (art. 5.1 ¢), ved at det kun behandles opplysninger som er adekvate, relevante og
nedvendige for formélet med prosjektet

- lagringsbegrensning (art. 5.1 ), ved at personopplysningene ikke lagres lengre enn ngdvendig for &
oppfylle formélet

DE REGISTRERTES RETTIGHETER

Sé lenge de registrerte kan identifiseres i datamaterialet vil de ha folgende rettigheter: penhet (art. 12),
informasjon (art. 13), innsyn (art. 15), retting (art. 16), sletting (art. 17), begrensning (art. 18), underretning
(art. 19), dataportabilitet (art. 20).

NSD vurderer at informasjonen som de registrerte vil motta oppfyller lovens krav til form og innhold, jf. art.
12.1 og art. 13.

Viminner om at hvis en registrert tar kontakt om sine rettigheter, har behandlingsansvarlig institusjon plikt
til 4 svare innen en méaned.

FOLG DIN INSTITUSJONS RETNINGSLINJER
NSD legger til grunn at behandlingen oppfyller kravene i personvernforordningen om riktighet (art. 5.1 d),
integritet og konfidensialitet (art. 5.1. f) og sikkerhet (art. 32).

For & forsikre dere om at kravene oppfylles, ma dere folge interne retningslinjer og eventuelt radfere dere
med behandlingsansvarlig institusjon.

OPPFOLGING AV PROSJEKTET
NSD vil felge opp underveis og ved planlagt avslutning for & avklare status for behandlingen av
personopplysninger.

Lykke til med prosjektet!

Kontaktperson hos NSD: Lasse Raa
TIf. personverntjenester: 55 58 21 17 (tast 1)

https://meldeskjema.nsd.no/vurdering/5be1a384-27b3-4dd7-b8ff-f08ab5cc634c
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]

Gunhild Nordbg
Marthinsen

Besgksadresse:
Universitetsveien 25

Kristiansand
Ref: 19/07028

Tidspunkt for godkjenning: : 26/09/2019

Sgknad om etisk godkjenning av forskningsprosjekt - Sgvn og helserelatert
livskvalitet hos foreldre til premature barn

Vi informerer om at din sgknad er ferdig behandlet og godkjent.

Kommentar fra godkjenner:
FEK tar sgknaden til orientering og arkivering.

Hilsen

Forskningsetisk komite

Fakultet for helse - og idrettsvitenskap
Universitetet i Agder

UNIVERSITETET | AGDER

FAKTURAADRESSE:
POSTBOKS 422 4604 KRISTIANSAND

UNIVERSITETET | AGDER,
TELEFON 38 14 10 00

FAKTURAMOTTAK
ORG. NR 970 546 200 MVA - post@uia.no -

POSTBOKS 383 ALNABRU 0614 OSLO
www.uia.no


mailto:post@uia.no




Appendix 7

Invitation to leaders






Savn og helserelatert livskvalitet hos foreldre til premature og terminfagdte barn.

Til leder ved nyfadtavdelingen Sykehus:

Dato: 26.09.2019

Sgknad om a gjennomfgre et forskningsprosjekt.

Dette er en foresparsel om a fa rekruttere og gi informasjon til foreldre i et forskningsprosjekt som
omhandler sgvn og helserelatert livskvalitet hos foreldre etter fadsel. Prosjektet inngar i en
doktorgradsavhandling som gjennomfares av stipendiat Gunhild Nordbg Marthinsen ved Universitetet
i Agder. En forskergruppe ved Universitetet i Agder (UIA), fakultet for helse og idrettsvitenskap, og
ved OsloMet- storbyuniversitet, fakultet for helsefag, gjennomfarer og er ansvarlig for prosjektet.
Regional komité for medisinsk og helsefaglig forskningsetikk, Sgr-@st, har godkjent studien (Ref. nr.
2018/1025).

Bakgrunn og hensikt

Bakgrunnen for studien er behov for mer kunnskap om foreldres sgvn og helse etter en fadsel.
Tidligere studier har vist at foreldre til premature barn sover lite og darlig de farste to ukene etter
fadselen, dette kan veere forbundet med redusert livskvalitet, utmattelse, angst, og stress. Per i dag har
vi lite forskningsbasert kunnskap om hva som skjer med sgvn etter denne perioden, og om lite sgvn

kan pavirke foreldres helse og livskvalitet negativt over tid.

Malet med prosjektet er a kartlegge og beskrive sgvn hos foreldre til premature og terminfedte barn,
og se pa sammenhengen mellom sgvn og helserelatert livskvalitet (HRQoL). For & undersgke om
foreldre til premature barn er mer utsatt for sgvnforstyrrelser enn foreldre til fullbarne barn, vil vi

sammenligne de to gruppene.

| forkant av hovedstudien ble det gjennomfart en pilotstudie ved barsel og nyfedtavdelingen ved

Serlandet sykehus HF (januar til mars 2019). Selve hovedstudien ble startet i juni 2019.
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Hvilke foreldre kan delta i sgvnprosjektet?
Foreldre rekrutteres fra barsel og nyfedtavdelinger til to grupper:

o Foreldre til premature barn (fadt fgr svangerskapsuke 37) rekrutteres til gruppe 1.

e Foreldre til terminfadte barn (fadt etter svangerskapsuke 37) rekrutteres til gruppe 2.

Inklusjonskriterier i beqge grupper er:

e Foreldre rekrutteres som par og bor sammen.
e Foreldrene behersker et nordisk sprak (skriftlig og muntlig).

e Begge foreldre er over 16 ar.

Eksklusjonskriterier i begge grupper er:

e Foreldre som har et alvorlig rusmiddelmisbruk (journalfert jamfer ICD-10 eller DSM-1V).

e Det nyfadte barnet har alvorlig misdannelse/ eller livstruende tilstand som kan pavirke
leveutsiktene.

e Mor har tilstand/ eller diagnose som gjer at prosjektdeltakelse er etisk utilradelig,
(eksempelvis alvorlig, livsinngripende helsetilstand).

e Foreldre til flerlinger.

Til sammen gnsker vi & rekruttere ca. 100 foreldrepar til hver av de to gruppene.

Hva innebarer deltakelse for foreldre?

Data samles inn ved tre anledninger i barnets farste levear. Ved hver anledning fyller foreldre ut

spgrreskjema om sgvn og helse, barer sgvnmaler og farer sgvndagbok.

e Spgrreskjema:

Hver forelder vil fa tilsendt et sparreskjema via en link pa mail nar barnet er 2, 6 og 12 maneder
gammelt. Det tar ca. 20 minutter & svare pa skjemaet. De vil bli spurt om sgvnvansker, opplevd
livskvalitet, utmattelse, tro pa egen mestring og nedstemthet/depresjon. Ved farste datainnsamling
ettersparres ogsa foreldrenes vekt, hgyde, alder, utdanning, yrke, inntekt, og etnisitet, og antall barn.
Foreldrene fyller ogsa inn det nyfadte barnets fadselsvekt og gestasjonsalder ved fadsel.
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e Reqistrering av sgvn:

Foreldre beerer sma sgvnregistratorer (armband) i 2 uker ved hvert av de tre maletidspunktene.
Aktigrafene er sma, lettvektige plastarmband (veier ca. 16 g), og laget av allergivennlig materiale.
Sgvnregistratoren skal sitte pa kontinuerlig i maleperioden, og behgver ikke lading.

e Fgre sgvndagbok:

For & supplere dataene fra savnmalerne, farer foreldrene samtidig sevndagbok. Sevndagboken har
form som et spgrreskjema med 10 avkrysningsrubrikker. To av rubrikkene fylles ut fgr sengetid, de
resterende fylles ut om morgenen. Det vil ta foreldrene ca. 10 minutter a fylle ut sevndagboken hver

dag.
Innsamling og lagring av data:

Foreldrene mottar sgvnmalere og sgvndagbgker pa sin oppgitte hjemme- postadresse. Etter endt
maling returneres utstyret avidentifisert per post til prosjektkoordinator i ferdigfrankert svarkonvolutt.
Sparreskjemaet besvares digitalt. | prosjektet har vi har valgt en sikker digital Iasning tilknyttet

TSD (Tjenester for sensitive data). TSD er et fullt sett med tjenester, fra innsamling av data, til
analyse, behandling og lagring i sikrede omgivelser. All bearbeidelse foregar i en lukket verden som
oppfyller alle lovkrav til personvern og sikkerhet. Prosjektet er tenkt publisert som to vitenskapelige
artikler i internasjonale, vitenskapelige tidsskrift.

Hvorfor er prosjektet viktig?

Sevn er viktig for mennesker, og bidrar til 2 opprettholde god helse og velvere. | den generelle
befolkningen har sgvnmangel blitt assosiert med en rekke negative effekter pa helsen, blant annet
redusert livskvalitet, darligere mestringsstrategier og risiko for psykiske og somatiske plager.
Tilstrekkelig og god sgvn er viktig for at foreldre skal kunne fungere i hverdagen og veere
omsorgspersoner for sine barn. Resultatene fra dette prosjektet vil vaere relevante for bade fagfolk og
forskere innen nyfadt og barselomsorg, og kan gi grunnlag til & utvikle nye og helsefremmende tiltak

som kan sikre god sgvn.
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Frivillig deltakelse

All deltakelse i prosjektet er basert pa frivillighet. Foreldre kan nar som helst og uten & oppgi noen
grunn trekke sitt samtykke. Dersom de trekker seg fra prosjektet, kan de kreve a fa slettet innsamlede

praver og opplysninger.
Med vennlig hilsen fra
Liv Fegrawn

Professor, prosjektleder
Universitetet i Agder

Solvi Helsetiv Gunhild Novrdby
Professor, prosjektmedarbeider ™M arthinser
OsloMet- Doktorgradsstipendiat,
storbyuniversitet/Universitetet i Prosjektkoordinator
Agder

Universitetet i Agder

Sparsmal om studien kan rettes til stipendiat og prosjektkoordinator:

Gunhild Nordbg Marthinsen: gunhild.n.marthinsen@uia.no TIf: 48065577/38141738
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_ Fagavdelingen
o @ Forskningsenheten

Var dato Var referanse
31.01.2019 19/00729-2 - 522
Deres dato Deres referanse
18.01.2019

Gunhild Nordbe Marthinsen

Seknadsskjema for godkjenning av forskningsprosjekt - Sevn og helserelatert livskvalitet hos foreldre
med premature barn

Det vises til seknad om datainnsamling til prosjektet «Savn og helserelatert livskvalitet hos foreldre med
premature barn.»

Prosjektet er forskningsfaglig godkjent 31.01.2019.

Med vennlig hilsen

/

b N
Uit froran

Kirsten Andersen
Konsulent

elektronisk godkjent

Kopi: Fagavdeling, Frode Gallefoss; Forskning, Sandrine Schuhler Slotten

Foretaksregisteret
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Savn og helserelatert livskvalitet hos foreldre til premature og terminfagdte barn.

Kjeere sykepleier!

Avdelingsleder har takket ja til at din avdeling deltar i et forskningsprosjekt om sgvn og helserelatert
livskvalitet hos foreldre til premature og terminfadte barn. Studien har til hensikt & kartlegge sgvn, og
se pa forholdet mellom sgvn og livskvalitet i de to foreldregruppene. Prosjektet starter varen 2019 og
inngar i en doktorgradsavhandling som gjennomfares av stipendiat Gunhild Nordbg Marthinsen ved
Universitetet i Agder. En forskergruppe ved Universitetet i Agder (UIA), fakultet for helse og
idrettsvitenskap, og ved OsloMet- storbyuniversitet, fakultet for helsefag, gjennomfarer og er
ansvarlig for prosjektet. Forskningsprosjektet vil forega ved barsel og nyfedtavdelinger ved 3 sykehus
i sgrast Norge. Regional komité for medisinsk og helsefaglig forskningsetikk, Sgr-@st, har godkjent

studien.

En sykepleier i din avdeling, | N | A NI /i =< behjelpelig med & rekruttere

foreldre til prosjektet. Hun vil bista oss med & identifisere foreldre som er aktuelle for deltakelse i
prosjektet, og informere dem med muntlig og skriftlig informasjon (informasjonsbrosjyre).

Bakgrunn og hensikt

Bakgrunnen for prosjektet er et behov for mer kunnskap om foreldres sgvn og helse etter en fadsel.
Tidligere forskning har vist at foreldre til premature barn sover lite og darlig de ferste to ukene etter
fadselen. Dette kan vaere forbundet med redusert livskvalitet, utmattelse, angst, og stress. Per i dag har
vi lite forskningsbasert kunnskap om hva som skjer med sgvn etter denne perioden, og om lite sgvn
kan pavirke foreldres helse og livskvalitet negativt over tid. Malet er a fa gode data om sgvn, helse og
livskvalitet hos foreldre til premature og terminfedte barn i tiden etter fadselen. For & undersgke om
foreldre til premature barn er mer utsatt for sgvnforstyrrelser enn foreldre til fullbarne barn, vil vi

sammenligne de to gruppene.

Sidel/4



Hvilke foreldre kan delta i sgvnprosjektet?
Foreldre rekrutteres til to grupper:

e Foreldre til premature barn (fadt fgr svangerskapsuke 37) rekrutteres til gruppe A.

e Foreldre til terminfadte barn (fadt etter svangerskapsuke 37) rekrutteres til gruppe B.

Inklusjonskriterier i beqge grupper er:

e Foreldre rekrutteres som par og bor sammen.
e Foreldrene behersker et nordisk sprak (skriftlig og muntlig).

e Begge foreldre er over 16 ar.

Eksklusjonskriterier i begge grupper er:

e Foreldre som har et alvorlig rusmiddelmisbruk (journalfert jamfer ICD-10 eller DSM-1V).

e Det nyfadte barnet har alvorlig misdannelse/ eller livstruende tilstand som kan pavirke
leveutsiktene.

e Mor har tilstand/ eller diagnose som gjer at prosjektdeltakelse er etisk utilradelig,
(eksempelvis alvorlig, livsinngripende helsetilstand).

e Foreldre til flerlinger.

Til sammen vil vi rekruttere ca. 100 foreldrepar til hver av de to gruppene.

Hva innebeerer deltakelse for foreldre?

Data samles inn ved tre anledninger i barnets farste levear (2,6 og 12 maneder). Ved hver anledning
beerer foreldre sevnmaler og farer sgvndagbok, samt besvarer et sparreskjema.

e Spgrreskjema:

Foreldrene vil fa tilsendt et sparreskjema via en link pa mail nar barnet er 2, 6 og 12 maneder
gammelt. Det tar ca. 20 minutter & svare pa skjemaet. De vil bli spurt om sgvnvansker, opplevd
livskvalitet, utmattelse, tro pa egen mestring og nedstemthet/depresjon. Ved farste datainnsamling
ettersparres ogsa foreldrenes vekt, hgyde, alder, utdanning, yrke, inntekt, og etnisitet, og antall barn.

Foreldrene fyller inn det nyfadte barnets fadselsvekt og gestasjonsalder ved fadsel.
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e Reqistrering av sgvn:

Foreldre beerer sma sgvnregistratorer (armband) i 2 uker ved hvert maletidspunkt. Aktigrafene er sma,
lettvektige plastarmband (veier ca. 16 g), og laget av allergivennlig materiale. Registratoren skal sitte

pa kontinuerlig i maleperioden, og behgver ikke lading.

e Fgre sgvndagbok:

For & supplere dataene fra sgvnmalerne, farer foreldrene samtidig sevndagbok. Sgvndagboken har
form som et spgrreskjema med 10 avkrysningsrubrikker. To av rubrikkene fylles ut fgr sengetid, de
resterende fylles ut om morgenen. Det vil ta foreldrene ca. 10 minutter & fylle ut sevndagboken hver

dag.
Innsamling og lagring av data:

Foreldre som vil delta signerer pa en skriftlig samtykkeerklaring. De vil deretter motta utstyr til farste
sgvnmaling pa sin private adresse nar barnet er 2 mnd. gammelt. Etter endt maling returnerer de
utstyret avidentifisert per post til prosjektkoordinator i en ferdigfrankert svarkonvolutt. Spgrreskjemaet
besvares digitalt. Prosjektkoordinator Gunhild Nordbg Marthinsen vil ha ansvar for all

datainnsamling. | prosjektet har vi valgt en sikker digital lgsning tilknyttet TSD (Tjenester for
sensitive data). TSD er et fullt sett med tjenester, fra innsamling av data, til analyse, behandling og
lagring i sikrede omgivelser. All bearbeidelse foregar i en lukket verden som oppfyller alle lovkrav til

personvern og sikkerhet.

Hva innebeerer studien for avdelingen?

Kontaktpersonen i avdelingen vil samarbeide med prosjektkoordinator om a rekruttere foreldre til

prosjektet. Prosjektet vil ellers i liten grad affisere deg i arbeidet som sykepleier.

Hvorfor er prosjektet viktig?

Sevn er viktig for mennesker, og bidrar til & opprettholde god helse og velvere. | den generelle
befolkningen har sevnmangel blitt assosiert med en rekke negative effekter pa helsen, blant annet
redusert livskvalitet, darligere mestringsstrategier og risiko for psykiske og somatiske plager.
Tilstrekkelig og god sgvn er viktig for at foreldre skal kunne fungere i hverdagen og veere
omsorgspersoner for sine barn. Resultatene fra dette prosjektet vil vaere relevante for bade fagfolk og
forskere innen nyfadt og barselomsorg, og kan gi grunnlag til & utvikle nye og helsefremmende tiltak

som kan sikre god sgvn.
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Frivillig deltakelse

All deltakelse i prosjektet er basert pa frivillighet. Foreldre kan nar som helst og uten & oppgi noen

grunn trekke sitt samtykke. Dersom de trekker seg fra prosjektet, kan de kreve & fa slettet innsamlede

praver og opplysninger.
Med vennlig hilsen fra
Liv Fegraw

Professor, prosjektleder
Universitetet i Agder

Solvi Helsetiv Gunhild Novdber
Professor, prosjektmedarbeider Mawthinser
OsloMet- Doktorgradsstipendiat,
ig:jlgun|ver5|tet/Un|verS|tetet | prosjektkoordinator

Universitetet i Agder

Spersmal om studien kan rettes til stipendiat/ prosjektkoordinator:

Gunhild Nordbg Marthinsen: gunhild.n.marthinsen@uia.no TIf: 48065577/38141738
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Informed consent form, parents
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FORESPZRSEL OM DELTAKELSE | FORSKNINGSPROSJEKTET:

” SOVN OG HELSERELATERT LIVSKVALITET HOS FORELDRE TIL PREMATURE OG
TERMINFODTE BARN”

Dette er et spgrsmal til deg om & delta i et forskningsprosjekt om sgvn og helserelatert livskvalitet hos
foreldre etter fadsel. Prosjektet skal gjennomfares blant foreldre som har fatt fortidligfedte (premature)
og terminfadte barn. Til sammen gnsker vi & rekruttere ca. 100 foreldrepar i hver gruppe. Studien
retter seg mot norske forhold, og foreldre vil bli rekruttert fra barsel og nyfedtavdelinger ved flere
sykehus i sgrast Norge. Prosjektet inngdr i en doktorgradsavhandling, og gjennomfgres av stipendiat
Gunhild Nordbg Marthinsen ved Universitetet i Agder. En forskergruppe ved Universitetet i Agder
(UIA), fakultet for helse og idrettsvitenskap, og ved OsloMet- storbyuniversitet, fakultet for helsefag,
gjennomfarer og er ansvarlig for prosjektet. Du blir herved forespurt om & delta i studien fordi du i den

senere tid har blitt forelder til et;

A) Prematurt fadt barn (fadt for svangerskapsuke 37) eller

B) Et terminfgdt barn (fadt etter svangerskapsuke 37).

Bakgrunn og hensikt

Bakgrunnen for prosjektet er behov for kunnskap om foreldres sgvn og helse etter fadsel. Lite sgvn er
sveert vanlig og utbredt hos foreldre i smabarnsperioden. Forskning viser at foreldre som far et
fortidligfedt barn kan oppleve falelsesmessige utfordringer i barseltiden som pavirker sgvnen negativt.
Om de derfor er mer utsatt for sgvnforstyrrelser sammenliknet med terminfadtes foreldre, vites ikke. |
prosjektet vil vi se pa hvordan sgvn og sevnmgnster utvikler seg over tid etter fadselen, pa
sammenhengen mellom sgvn og helserelatert livskvalitet i de to foreldregruppene. | dag vet vi ikke
nok om hva som skjer med foreldres sgvnmgnster over tid, og om sammenhengen mellom sgvn og
helse. God sgvn er viktig for at foreldre skal kunne fungere i hverdagen og veere omsorgspersoner for
sine barn. Kunnskapen fra studien vil veere relevant og nyttig for bade fagfolk og forskere innen
nyfadt og barselomsorg. Resultatene vil ogsa kunne brukes som et grunnlag for & utvikle nye tiltak

som kan fremme god sevn hos foreldre.



HVA INNEBZARER PROSJEKTET?

| prosjektet vil vi innhente og registrere opplysninger om deg. Data samles ved tre anledninger i
barnets farste levear. Et sparreskjema blir tilsendt deg via en lenke pa mail nar barnet er 2, 6 og 12
maneder gammelt. Det tar ca. 25 minutter a svare pa skjemaet. Du vil bli spurt om sgvn og
sgvnforhold, sosial statte, livskvalitet, mestring, humar og energi. Ved farste datainnsamling
ettersparres ogsa din vekt, alder, utdanning, yrke, inntekt, og etnisitet. Vi gnsker a vite antall barn fra

far, og det nyfadte barnets fadselsvekt og gestasjonsalder ved fadsel.

Du skal bzre sgvnregistrator (armband), som suppleres med at det fares sgvndagbok i 2 uker ved de
tre maletidspunktene. Sgvnregistreringene gjennomfares i forkant av at sparreskjemaet utfylles.
Aktigrafene er sma, lettvektige plastarmband (veier ca. 16 g), og laget av allergivennlig materiale. De
kan lett skjules under kleer. Sgvnregistratoren skal sitte pa kontinuerlig i maleperioden, og behgver

ikke lading.

Sgvndagboken har form som et sparreskjema med 10 avkrysningsrubrikker. To av rubrikkene fylles ut
for sengetid, de resterende fylles ut om morgenen. Det vil ta deg ca. 8 minutter a fylle ut

sgvndagboken hver dag. Dagboken er et viktig supplement nar data fra aktigrafen skal tolkes.

Ved hvert maletidspunkt vil du motta en aktigraf og sevndaghbok pa postadressen du oppgav da du
registrerte dg for deltakelse. Maler og sgvndagbok returneres avidentifisert til stipendiaten per post i
ferdigfrankert konvolutt. Sparreskjemaet besvares digitalt via en lenke pa mail i slutten av hver

maleperiode.

MULIGE FORDELER OG ULEMPER

Deltakelse i prosjektet innebarer at du bidrar til gkt kunnskap om sgvn og helse hos foreldre etter en
fadsel. Kunnskapen angar og er viktig for mange mennesker. Deltakelse i prosjektet inneberer at du
ma bruke noe tid pa & besvare spgrreundersgkelsen ved tre anledninger. Du ma ogsa beregne noe tid
pa a fare sgvndagbok og ha pa sevnmaler i 2 uker ved hvert maletidspunkt. Utover dette har prosjektet
fa personlige ulemper for deg. I spgrreundersgkelsen blir du bedt om & besvare sparsmal om egen sgvn
og helse. Dersom spgrsmalene skulle oppleves sensitive eller vekke negative falelser hos deg, vil du til
enhver tid kunne trekke deg fra deltakelse i studien. Dersom du skulle oppleve at du har
helseutfordringer som krever medisinsk oppfalging, ber vi deg kontakte egen fastlege eller

helsestasjon.



FRIVILLIG DELTAKELSE OG MULIGHET FOR A TREKKE SITT SAMTYKKE

Det er frivillig & delta i prosjektet. Dersom du gnsker a delta, signerer du samtykkeerklearingen pa siste
side. Du kan nar som helst og uten & oppgi noen grunn trekke ditt samtykke. Dersom du trekker deg
fra prosjektet, kan du kreve a fa slettet innsamlede prgver og opplysninger, med mindre opplysningene
allerede er inngatt i analyser eller er brukt i vitenskapelige publikasjoner. Dersom du senere gnsker a
trekke deg eller har sparsmal til prosjektet, kan du kontakte stipendiaten i prosjektet, Gunhild Nordbg
Marthinsen pa e-post: gunhild.n.marthinsen@uia.no , telefon 38141738.

HVA SKJER MED INFORMASJONEN OM DEG?

Opplysningene som registreres om deg skal kun brukes slik som beskrevet i hensikten med prosjektet.
Du har rett til innsyn i hvilke opplysninger som er registrert om deg, og rett til & fa korrigert eventuelle
feil i de opplysningene som er registrert. Du har ogsa rett til & fa innsyn i sikkerhetstiltakene ved
behandling av opplysningene. Alle opplysningene vil bli behandlet uten navn og fadselsnummer eller
andre direkte gjenkjennende opplysninger. En kode knytter deg til dine opplysninger gjennom en
navneliste. Det er kun stipendiat Gunhild Nordbg Marthinsen som har adgang til denne listen.

| prosjektet har vi har valgt en sikker digital lgsning tilknyttet TSD (Service for sensitive data) sine
tjenester for behandling av sensitive data. TSD er et fullt sett med tjenester, fra innsamling av data, til
analyse, behandling og lagring i sikrede omgivelser. All bearbeidelse foregar i en lukket verden som
oppfyller alle lovkrav til personvern og sikkerhet. Opplysningene om deg vil bli anonymisert eller
slettet senest fem ar etter prosjektslutt.

GODKJENNING

Regional etisk komite for medisinsk og helsefaglig forskningsetikk har vurdert prosjektet, og har gitt
forhandsgodkjenning, saksnr (2018/1025). Etter ny personopplysningslov har behandlingsansvarlig
Universitetet i Agder og prosjektleder professor Liv Fegran ved UIA et selvstendig ansvar for a sikre
at behandlingen av dine opplysninger har et lovlig grunnlag. Dette prosjektet har rettslig grunnlag i
EUs personvernforordning. Du har rett til & klage pa behandlingen av dine opplysninger til
Datatilsynet.



KONTAKTOPPLYSNINGER

Dersom du har sparsmal til prosjektet kan du ta kontakt med stipendiat Gunhild Nordbg Marthinsen e-

post: gunhild.n.marthinsen@uia.notelefon 38141738. Du kan ta kontakt med institusjonens

personvernombud dersom du har spgrsmal om behandlingen av dine personopplysninger i prosjektet;

Personvernombud ved UIA, Ina Danielsen tIf 45254401, e-post: ina.danielsen@uia.no



mailto:gunhild.n.marthinsen@uia.no
mailto:ina.danielsen@uia.no

SAMTYKKE TIL DELTAKELSE | PROSJIEKTET

JEG ER VILLIG TIL A DELTA | PROSJEKTET

Sted og dato Deltakers signatur

A

Deltakers kontaktopplysninger: (bruk blokkbokstaver og tydelig skrift)

EPOSEt AAT@SSE: ... e ettt e e

Din relasjon til barnet: Er du fgdende eller far/partner?

[1 Fedende
[1 Far/Partner

Din partners navn (fornavn og etternavn) For a kunne koble dere som foreldrepar, og sende ut
sgvnmaler og sperreskjema, trenger vi denne opplysningen

0000

Ditt barns fgdselsdato (dd.mm.aaaa) For & kunne sende ut sevnmaler og spgrreskjema til riktig tid,
trenger vi denne opplysningen






Appendix 12

Information to parents (actigraphy, sleep diary)






Kjeere foreldre!

Tusen takk for at dere deltar i foreldre & sgvnprosjektet! Dere mottar na en postsending med utstyr til
sgvnregistrering. Registreringen foregar i to uker, fo.m .......... tOMoies
Pa registreringens farste dag tar dere pa sgvnmaler, og begynner med & fare sgvndagbok.
e Utstyret er merket med mor eller far/partner. Det er viktig at riktig person benytter utstyret
merket for seg. Sevnmalerne er forhandsprogrammert, og vil starte automatisk.
e Sgvndagboken fylles ut morgen og kveld. En instruksjon om utfyllingen finnes pa baksiden av
dagboken.
e Dere vil motta hver deres mail med lenke til et sperreskjema:............. , Nar sgvnregistreringen
er ferdig.
e De utfylte sgvndagbgkene og sgvnmalerne returneres via post i den vedlagte, ferdigfrankerte
konvolutten. Fint om dere kan returnere utstyret sa snart som mulig, da vi har behov for

sgvnmalerne i den videre fremdriften av prosjektet.

Litt om bruk av sevnmaler:

Maleren kan male armbevegelse og lysniva, og pa den maten si noe om ditt sevnmgnster. Den
plasseres rundt handleddet pa den ikke- dominante armen (oftest den venstre). Det er viktig at den
sitter godt inntil huden. Sevnmaleren skal sitte pa kontinuerlig i to uker, og behgver ikke lading. Den
taler vann, og kan dusjes og bades med. Pa dens venstre side, finner du en hendelsesmarkgr. Du
trykker pa markgren nar du skal sove, og nar du star opp (dersom du glemmer det, fortsetter du bare
som vanlig.)

Hendelsemarkar Lyssensor

Lykke til, og tusen takk for at dere deltar!
Med vennlig hilsen fra

Gunhild Nordbg Marthinsen
Doktorgradsstipendiat, Universitetet i Agder
TIf. 38141738

E- mail: gunhild.n.marthinsen@uia.no

Prosjektets nettside: https://foreldresovn.uia.no/



mailto:gunhild.n.marthinsen@uia.no
https://foreldresovn.uia.no/




Appendix 13

Questionnaire






SPORRESKJEMA FOR KARTLEGGING AV FORELDRES S@VN, HELSE OG
LIVSKVALITET ETTER F@DSEL.

Du har tidligere samtykket til & delta i forskningsprosjektet «Foreldre & Sgvn. Du mottar na et
sparreskjema. Svar med ett kryss (X) for hvert spgrsmal. Bruk sort eller bla kulepenn nar du svarer.

A. BAKGRUNNSOPPLYSNINGER OM DEG

1. Oppgi dag, maned og ar for utfyllingen av skjemaet

(Dag- maned- ar).

2. Er du kvinne eller mann?
[1  Kvinne

[l Mann

3. Hvaer din fgdselsdato?

(Dag- maned- ar)

4. | hvilketland er du fadt?.........cocoovvveveeeiviiieen,

5. Hvor mange barn har du (inkludert ditt nyfgdte barn)

6. Hvilken utdannelse har du? Sett kun ett kryss for den hgyeste utdannelsen du har fullfert)
9 arig grunnskole

1-2 arig videregaende

Videregaende yrkesfaglig

3 arig videregaende allmennfaglig, gymnas

Distriktshggskole, universitet inntil 4 ar (cand.mag, sykepleier, lzrer, ingenigr)

Universitet, hgyskole mer enn 4 ar (hovedfag, embetseksamen)

o o o o o o d

Annet



7. Hvavar din brutto arsinntekt (far skatt) det siste aret? (inkl. barnebidrag, arbeidsledighetstrygd,
kontantstette, osv.)
[ Ingen inntekt

Under 150.000 kr

150 — 199.999 kr

200- 299 999 kr

300 —399 000 kr

400 — 499 000 kr

Over 500.000 kr

O O o o o d

8. Hvavar din arbeidssituasjon far siste svangerskap? (hvis far- far din partners svangerskap)
Skolelev/student

Hjemmeveerende

Yrkespraksis/laerling

Militertjeneste

Arbeidssgkende/permittert

Attfaring/ufer

Ansatt i offentlig virksomhet

Ansatt i privat virksomhet

© o N o g A~ wDd e

Selvstendig neringsdrivende
10. Familiemedlem uten fast lgnn i familiebedrift /for eksempel. Gardsbruk, forretning)
11. Annet

9. Har du fatt en av falgende diagnoser hos din lege?

Sevnrelatert respirasjonslidelse (blant annet obstruktiv sevnapne)
Sentral hypersomnilidelse (blant annet narkolepsi)

Insomnilidelse

Sevnrelatert bevegelsesforstyrrelse (blant annet restless legs syndrom)
Parasomni (blant annet sgvngjengeri)

Dagnrytmelidelse

o o o o o o d

Nei, jeg har ingen av disse diagnosene



10.

11.

12.

13.

14.

Bruker du medisiner jevnlig? (Dette gjelder alle typer medisiner, ogsa naturmedisiner.)
71 Nei
0 Ja

Hvis ja, oppgi navn pa medisinene og hvor ofte du bruker dem. (Ta med alle typer medisiner, ogsa

naturmedisiner.)
Navn pa medisinen (for eksempel APOCILLIN, PARACET)

Hvor ofte bruker du dem?
Hver dag Daglig i perioder Av og til

Hva er din hgyde (cm),

Hva er din vekt (kg)

B. BAKGRUNNSOPPLYSNINGER OM BARNET DITT

Er du forelder til et:
[l Prematurt barn (fadt far svangerskapsuke 37)

[1 Terminfgdt barn (fadt etter svangerskapsuke 37

15.N&r er barnet ditt fadt?

(Dato- maned- ar)



16.Hvor stort var barnet ved fgdselen?

Fadselsvekt: (9)

Lengde: cm

17. Ved hvilket sykehus ble barnet ditt fadt?

[1  Oslo Universitetssykehus (OUS)
[J Sgrlandet sykehus (SSHF)
[1 Ingen av delene, (oppgi sykehus:)................

18. Hva slags drikke har barnet fatt de forste 6 levemanedene? (Sett kryss for hver maned barnet har
fatt den aktuelle drikken)

Barnets 0 1 2 3 4 5
alder i
maneder

Brystmelk

Collett
vanlig

Collett med
Omega 3

Nan vanlig

Nan HA1

Annen melk,
beskriv.....

Vann

Saft/juice




C. DINE SOVNVANER

19. De siste to ukene - hvor har du sovet om natten?

0 Hjemme

71 Pa sykehuset

[ Begge stedene

[J Ingen av stedene

20. Har du og din partner sovet pa samme rom?

[ Ja
[l Nei

21. Har du sovet i samme rom som ditt nyfadte barn?

[0 Ja
[1 Nei

22. Har du de siste to ukene hatt jobbrelatert nattarbeid?

0 Ja
[1 Nei

D. DIN S@VN (Bergen insomnia scale-BIS)

Instruksjon: Pa spgrreskjemaet under er det 6 sparsmal knyttet til sgvn og tretthet. Veer vennlig a sett
ring rundt det alternativet (antall dager per uke) som passer best for deg. O er ingen dager i lgpet av en
uke, 7 er alle dager i lgpet av en uke. Eksempel: hvis du 3 dager i lgpet av en uke har brukt mer enn

30 minutter pa & sovne etter at du har slukket lyset, setter du ring rundt alternativ 3.

1. | lgpet av de siste tre manedene, hvor mange dager per uke har du brukt mer enn 30 minutter for &
sovne inn etter at lyset ble slukket?

2. | lgpet av de siste tre manedene, hvor mange dager per uke har du veert vaken mer enn 30 minutter

innimellom sgvnen?



3. I lgpet av de siste tre manedene, hvor mange dager per uke har du vaknet mer enn 30 minutter
tidligere enn du har gnsket uten & sove igjen?

4. | lgpet av de siste tre manedene, hvor mange dager per uke har du falt deg for lite uthvilt etter & ha

sovet?

5. | lgpet av de siste tre manedene, hvor mange dager per uke har du veert sa trett at det har gatt ut

over skole/jobb eller privatlivet?

0 1 2 3 4 5 6 7

6. | lgpet av de siste tre manedene, hvor mange dager per uke har du veert misforngyd med sgvnen

din?

E. DIN ENERGI (FATIGUE) (Chalder Fatigue scale- CFS)

Vi vil gjerne vite om du har falt deg sliten, svak eller i mangel av overskudd den siste maneden.

Vennligst besvar alle spgrsmalene ved a krysse av for det svaret du syns passer best for deg. Vi gnsker
at du besvarer alle spgrsmalene selv om du ikke har hatt slike problemer. Vi spgr deg om hvordan du
har folt deg i det siste og ikke om hvordan du fglte deg for lenge siden. Hvis du har fglt deg sliten
lenge, ber vi deg om at du sammenlikner deg med hvordan du falte deg sist du var bra (ett kryss for

hver linje).

1. Har du problemer med at du faler deg sliten?
[ Mindre enn vanlig
[l Ikke mer enn vanlig

[ Merenn vanlig



[1 Mye mer enn vanlig

2. Trenger du mer hvile?
[J Nei, mindre enn vanlig
11 Ikke mer enn vanlig
[J Merenn vanlig
U

Mye mer enn vanlig

3. Faler du deg sgvnig eller dasig?
{1 Mindre enn vanlig
[ Ikke mer enn vanlig
[l Mer enn vanlig
N

Mye mer enn vanlig

4. Har du problemer med & komme i gang med ting?
[J Mindre enn vanlig
{1 Ikke mer enn vanlig
[J Merenn vanlig
U

Mye mer enn vanlig

5. Mangler du overskudd?
[ Ikke i det hele tatt
[ Ikke mer enn vanlig
[l Mer enn vanlig
U

Mye mer enn vanlig

6. Har du redusert styrke i musklene dine?
71 Ikke i det hele tatt
1 Ikke mer enn vanlig
[J Merenn vanlig
N

Mye mer enn vanlig

7. Faler du deg svak?
{1 Mindre enn vanlig
[ Som vanlig

[1 Mer enn vanlig



[1 Mye mer enn vanlig

8. Har du vansker med a konsentrere deg?
[J Mindre enn vanlig
11 Som vanlig
[J Merenn vanlig
U

Mye mer enn vanlig

9. Forsnakker du deg i samtaler?
{1 Mindre enn vanlig
[ Ikke mer enn vanlig
[l Mer enn vanlig
N

Mye mer enn vanlig

10. Er det vanskeligere a finne det rette ordet?
[J Mindre enn vanlig
{1 Ikke mer enn vanlig
[J Merenn vanlig
U

Mye mer enn vanlig

11. Hvordan er hukommelsen din?
{1 Bedre enn vanlig
[ Ikke verre enn vanlig
{1 Verre enn vanlig
U

Mye verre enn vanlig

12. Hvis du feler deg sliten for tiden, omtrent hvor lenge har det vart? (Ett kryss)
[1 Mindre enn en uke
] Mindre enn tre maneder
7 Mellom tre og seks maneder
U

Seks méneder eller mer



13. Hvis du faler deg sliten for tiden, omtrent hvor mye av tiden kjenner du det? (Ett kryss)”
1 25% av tiden
71 50% av tiden
[l 75% av tiden
71 Hele tiden

F. PSYKISK HELSE (Edinburgh postnatal depresjonsskar- EPDS)

De neste spgrsmalene gjelder de siste 7 dagene

=

Har du siste 7 dager kunnet le og se det komiske i en situasjon?
1 Like mye som vanlig
71 Ikke riktig sa mye som jeg pleier
[1 Klart mindre enn jeg pleier
[ Ikke i det hele tatt

2. Har du siste 7 dager gledet deg til ting som skulle skje?
[J Like mye som vanlig
[1  Noe mindre enn jeg pleier
[ Klart mindre enn jeg pleier

[1 Nesten ikke i det hele tatt

3. Har du siste 7 dager bebreidet deg selv uten grunn nar noe gikk galt?
1 Ja, nesten hele tiden
[ Ja, av og til
[ Ikke seerlig ofte
71 Nei, aldri

4. Har du siste 7 dager vert nervgs eller bekymret uten grunn?
[1 Nei, slett ikke
71 Nesten aldri
[ Ja, iblant
O Ja, veldig ofte



5. Har du siste 7 dager veert redd eller fatt panikk uten grunn?
[] Ja, sveert ofte
[J Ja, noen ganger
[1 Sjelden
[J Nei, aldri

6. Har du siste 7 dager fglt at det har blitt for mye for deg?

[ Ja, jeg har stort sett ikke fungert i det hele tatt

71 Ja, iblant har jeg ikke klart & fungere som jeg pleier
[J  Nei, for det meste har jeg klart meg bra
N

Nei, jeg har klart meg like bra som vanlig

7. Har du siste 7 dager veert sa ulykkelig at du har hatt vanskeligheter med a sove?
[] Ja, for det meste
[ Ja, iblant
[ Ikke seerlig ofte
[1 Nei, ikke i det hele tatt

8. Har du siste 7 dager fglt deg nedfor eller ulykkelig?
(1 Ja, det meste av tiden
[J Ja, ganske ofte
[ Ikke serlig ofte
{1 Nei, ikke i det hele tatt

9. Har du siste 7 dager veert sa ulykkelig at du har gratt?
[1 Ja, nesten hele tiden
[ Ja, veldig ofte
[ Ja, det har skjedd iblant
(1 Nei, aldri

10. Har tanken pa & skade deg streifet deg, de siste 7 dagene?

(1 Ja, noks& ofte

10



01 Ja, avog til
[] Ja, savidt

O Aldri

G. DIN MESTRINGSEVNE (Mestringstro, Self efficacy- GSE)

1. Jeg klarer alltid & lgse vanskelige problemer hvis jeg prever hardt nok

[ Ikke riktig
[J Litt riktig
1 Nesten riktig
[ Helt riktig

2. Hvis noen motarbeider meg, sa finner jeg mater & oppna det jeg vil pa
01 Ikke riktig
0] Litt riktig
[J Nesten riktig
{1 Heltriktig

3. Jeg faler meg trygg pa at jeg ville kunne takle uventede hendelser pa en effektiv mate

{1 Ikke riktig
[J Litt riktig
[J Nesten riktig
1 Heltriktig

4. Jeg beholder roen nar jeg mater vanskeligheter fordi jeg stoler pa mestringsevnen min

01 Ikke riktig
[ Litt riktig
1 Nesten riktig
[1 Heltriktig

11



5. Huvis jeg er i en knipe, sa finner jeg vanligvis en vei ut.
Ikke riktig
Litt riktig

[J

U
U
U

Nesten riktig

Helt riktig

H. DIN HELSE OG LIVSKVALITET (RAND- 36)

Spersmalene under handler om hvordan du oppfatter helsen din. Disse opplysningene vil hjelpe

oss til & forsta hvordan du faler deg og hvor godt du er i stand til & utfere dine vanlige aktiviteter.

1. Stort sett, vil du si at helsen din er:

[

o O O d

Utmerket
Veldig godt
God

Noksa god
Darlig

2. Sammenliknet med for ett ar siden, hvordan vil du si at helsen din stort sett er na?

(]

o o O d

Mye bedre na enn for ett ar siden
Litt bedre na enn for ett ar siden

Omtrent som for ett ar siden

Litt darligere enn for ett ar siden

Mye darligere enn for ett ar siden

3. De neste sparsmalene handler om aktiviteter som du kanskje utferer i lgpet av en vanlig dag.

Er helsen din slik at den begrenser deg i utfgrelsen av disse aktivitetene na? Hvis ja- hvor mye

(Kryss X en boks pa hver linje):

A. Anstrengende aktiviteter som a lgpe, lgfte tunge gjenstander, delta i anstrengende idrett

11 Ja, begrenser meg mye
[ Ja, begrenser meg litt

[ Nei, begrenser meg ikke i det hele tatt

12



B. Moderate aktiviteter som a flytte et bord, stavsuge, ga en spasertur eller drive hagearbeid
[ Ja, begrenser meg mye
[ Ja, begrenser meg litt

[1 Nei, begrenser meg ikke i det hele tatt

C. Luafte eller beere poser med dagligvarer
[ Ja, begrenser meg mye
[l Ja, begrenser meg litt

{1 Nei, begrenser meg ikke i det hele tatt

D. Ga opp trappen flere etasjer
1 Ja, begrenser meg mye
(1 Ja, begrenser meg litt

[J Nei, begrenser meg ikke i det hele tatt

E. Ga opp trappen en etasje
T Ja, begrenser meg mye
(1 Ja, begrenser meg litt

[ Nei, begrenser meg ikke i det hele tatt

F. Baye deg eller ga ned pa kne
] Ja, begrenser meg mye
[ Ja, begrenser meg litt

[ Nei, begrenser meg ikke i det hele tatt

G. Ga mer enn to kilometer
(1 Ja, begrenser meg mye
[ Ja, begrenser meg litt

"1 Nei, begrenser meg ikke i det hele tatt

H. Ga flere hundre meter
1 Ja, begrenser meg mye
0 Ja, begrenser meg litt

71 Nei, begrenser meg ikke i det hele tatt

13



I.  Ga hundre meter
1 Ja, begrenser meg mye
0 Ja, begrenser meg litt

"1 Nei, begrenser meg ikke i det hele tatt

J. Dusje eller kle pa deg
] Ja, begrenser meg mye
[1 Ja, begrenser meg litt

"1 Nei, begrenser meg ikke i det hele tatt

5. |Ilgpet av de siste fire ukene, har du hatt noen av de fglgende problemene i arbeidslivet ditt eller i

andre aktiviteter pa grunn av din fysiske helse?

a. Kuttet ned pa hvor mye tid du brukte pa arbeid eller andre aktiviteter

0 Ja
[1 Nei

b. Fatt gjort mindre enn du gnsket
0 Ja
[J Nei

c. Vert begrenset i type arbeidsoppgaver eller andre aktiviteter
0 Ja
[1 Nei

d. Hatt problemer med a utfgre arbeidet eller andre aktiviteter (for eksempel at det krevde en
ekstra innsats av deg)
0 Ja
71 Nei

6. | lgpet av de siste fire ukene, har du hatt noen av de falgende problemene i arbeidslivet dit eller i

andre daglige aktiviteter pa grunn av fglelsesmessige problemer (som a fale seg engstelig eller
deprimert)?
a. Kuttet ned pa hvor mye tid du brukte pa arbeid eller andre aktiviteter

14



0 Ja
[J Nei

b. Fatt gjort mindre enn du gnsket
0 Ja
71 Nei

c. Utfart arbeid eller andre aktiviteter mindre grundig enn vanlig
0 Ja
71 Nei

7. |lgpet av de siste fire ukene, i hvilken grad har den fysiske helsen din eller fglelsesmessige

problemer pavirket dine vanlige sosiale aktiviteter med familie, venner, naboer, eller andre
grupper mennesker?

71 Ikke i det hele tatt

O Litt

1 Moderat
[1 Ganske mye
0

Ekstremt mye

8. Hvor mye kroppslig smerter har du hatt i lgpet av de siste fire ukene?

[J Ingen

[1  Veldig svake
71 Svake
Moderate
Sterke
Veldig sterke

O O O

9. | lgpet av de siste fire ukene, hvor mye har smerter pavirket det vanlige arbeidet ditt (gjelder bade

arbeid utenfor hjemmet og husarbeid)
71 Ikke i det hele tatt
[ Litt
[l Moderat
[J Ganske mye
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[1 Ekstremt mye

10. De neste spgrsmalene handler om hvordan du faler deg og hvordan du har hatt det i lgpet av de
siste fire ukene. For hvert sparsmal, ber vi deg velge det svaret som best beskriver hvordan du har

falt deg. Hvor ofte i lgpet av de siste fire ukene:

a. Har du folt deg full av liv?

{1 Hele tiden
Mesteparten av tiden
En god del av tiden
Noe av tiden
Litt av tiden
Aldri

O 0o o o o

b. Har du veert veldig nerves?
[l Hele tiden
[J Mesteparten av tiden
1 Engod del av tiden

Noe av tiden

Litt av tiden

Aldri

[ N I B

c. Har du felt deg sa langt nede at ingenting kunne gjare deg glad?
71 Hele tiden

Mesteparten av tiden

En god del av tiden

Noe av tiden

Litt av tiden

Aldri

o O O o O

d. Har du felt deg rolig og avslappet?

[l Hele tiden

{1 Mesteparten av tiden
1 Engod del av tiden
71 Noe av tiden

(] Litt av tiden
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[

Aldri

e. Har du hatt mye overskudd?

[J

O O o o o

Hele tiden
Mesteparten av tiden
En god del av tiden
Noe av tiden

Litt av tiden

Aldri

f.  Har du fglt deg nedfor og deprimert?

tJ
tJ
U

O O O

Hele tiden
Mesteparten av tiden
En god del av tiden
Noe av tiden

Litt av tiden

Aldri

g. Har du folt deg utslitt?

[

O O o o O

Hele tiden
Mesteparten av tiden
En god del av tiden
Noe av tiden

Litt av tiden

Aldri

h. Har du felt deg glad?

0

O 0o o o O

Hele tiden
Mesteparten av tiden
En god del av tiden
Noe av tiden

Litt av tiden

Aldri
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i. Har du falt deg sliten?

71 Hele tiden
Mesteparten av tiden
En god del av tiden
Noe av tiden
Litt av tiden
Aldri

O O o o O

11. I lgpet av de siste fire ukene, hvor mye av tiden har den fysiske helsen din eller falelsesmessige

problemer pavirket dine sosiale aktiviteter (som & besgke venner, slektninger, osv.?)
[l Hele tiden
'] Mesteparten av tiden
[l Endel av tiden
[ Litt av tiden
0 Aldri

12. Hvor RIKTIG eller GAL er hver av de falgende pastandene for deg ?

a. Det virker som om jeg blir syk lettere enn andre
[ Heltriktig
] Stort sett riktig
[l Vet ikke
[J Stort sett galt
[] Helt galt

b. Jeg er like frisk som de fleste jeg kjenner
[ Helt riktig

Stort sett riktig

Vet ikke

Stort sett galt

Helt galt

0o 0o o o

c. Jeg regner med at helsen min blir darligere
[1 Heltriktig
[J Stort sett riktig
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[1 Vet ikke
[J Stort sett galt
[1 Heltgalt

d. Helsen min er utmerket
[J Heltriktig
[J Stort sett riktig
[1 Vet ikke
[J Stort sett galt
[J Heltgalt

I. OPPLEVD STRESS (Perceived stress questionnaire- PSQ)

Sett ring rundt tallet som beskriver hvordan det er eller har veert for deg den siste maneden. Gjar dette

raskt uten a sjekke svarene ngye og merk at det skal gjelde den siste maneden.

1. Du faler deg uthvilt
71 Nesten aldri
11 Avogtil
1 Ofte
[ Vanligvis

2. Du faler at du far for mange krav stilt til deg
[1 Nesten aldri
“1 Avog til
[1 Ofte

 Vanligvis

3. Duerirritabel og gretten
71 Nesten aldri
- Avogtil
. Ofte
 Vanligvis
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4. Du har for mye a gjgre
" Nesten aldri
| Av og til
| Ofte

| Vanligvis

5. Du foler deg ensom og isolert
" Nesten aldri
| Av og til
. Ofte
I Vanligvis

6. Du opplever & vaere i konfliktsituasjoner
I Nesten aldri
"I Avog til
1 Ofte
I Vanligvis

7. Du foler at du gjer ting som du virkelig liker
" Nesten aldri
| Av og til

~ Ofte

| Vanligvis

8. Du kjenner deg trott
" Nesten aldri
| Av og til
. Ofte
1 Vanligvis

9. Du frykter at du kanskije ikke klarer & na malene dine
- Nesten aldri
- Avog til
- Ofte
- Vanligvis

10. Du faler deg rolig
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11.

12.

13.

14.

15.

16.

1 Nesten aldri
| Av og til
. Ofte
| Vanligvis

Du har for mange avgjarelser a ta
' Nesten aldri

| Av og til

. Ofte

| Vanligvis

Du faler deg frustrert
1 Nesten aldri
1 Avog til
1 Ofte
1 Vanligvis

Du er full av energi
1 Nesten aldri

| Av og til

.~ Ofte

| Vanligvis

Du faler deg anspent
" Nesten aldri

| Av og til

. Ofte

| Vanligvis

Problemene dine virker & hope seg opp

' Nesten aldri
- Avogtil

- Ofte

- Vanligvis

Du fgler du har det travelt
| Nesten aldri



17.

18.

19.

20.

21.

22.

I Avog til
Ofte

Vanligvis

Du faler deg trygg og beskyttet
) Nesten aldri
) Av og til
) Ofte

) Vanligvis

Du har for mange bekymringer

0 Nesten aldri
0 Av og til

0 Ofte

0 Vanligvis

Du er under press fra andre mennesker

0 Nesten aldri
0 Av og til

\ Ofte

) Vanligvis

Du faler deg motlgs
\ Nesten aldri
) Av og til
\ Ofte

) Vanligvis

Du har det hyggelig
) Nesten aldri
\ Av og til
) Ofte
\ Vanligvis

Du er redd for fremtiden
\ Nesten aldri
\ Av og til
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23.

24.

25.

26.

27.

28.

] Ofte

) Vanligvis

Du faler at du gjer ting du ma, ikke fordi du vil
) Nesten aldri
) Av og til
) Ofte
) Vanligvis

Du faler deg kritisert eller bedgmt

\ Nesten aldri
O Av og til
0 Ofte
O Vanligvis

Du er munter

0 Nesten aldri
0 Av og til

0 Ofte

0 Vanligvis

Du faler deg mentalt utmattet
\ Nesten aldri
) Av og til
\ Ofte

) Vanligvis

Du har problemer med a slappe av
) Nesten aldri

O Av og til
) Ofte
\ Vanligvis

Du faler deg tynget av ansvar
\ Nesten aldri
\ Av og til
) Ofte
\ Vanligvis
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29. Du har nok tid til deg selv
) Nesten aldri
) Av og til
) Ofte

) Vanligvis

30. Du foler deg presset av tidsfrister

) Nesten aldri
) Av og til

(] Ofte

O Vanligvis

J. SOSIAL ST@TTE
(Duke UNC Functional Social support questionnaire- FSSQ)

1. Jeg har mennesker som bryr seg om hva som skjer med meg
71 Sa mye jeg gnsker

Nesten sa mye jeg gnsker

Noe, men kunne gnske litt mer

Mindre enn jeg gnsket

O O o d

Mye mindre enn jeg gnsket

2. Jeg far kjerlighet og hengivenhet.
1 Samye jeg gnsker
Nesten sa mye jeg gnsker
Noe, men kunne gnske litt mer

Mindre enn jeg gnsket

O O o o

Mye mindre enn jeg gnsket

3. Jeg far mulighet til & snakke med noen om problemer pa arbeidsplassen eller med husarbeidet
71 Samye jeg gnsker

Nesten sa mye jeg gnsker

Noe, men kunne gnske litt mer

Mindre enn jeg gnsket

O o O o

Mye mindre enn jeg gnsket
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4. Jeg far mulighet til & snakke med noen jeg stoler pa om mine personlige problemer eller
familieproblemer
7 Samye jeg gnsker
Nesten sa mye jeg gnsker
Noe, men kunne gnske litt mer

Mindre enn jeg gnsket

O O o d

Mye mindre enn jeg gnsket

5. Jeg far mulighet til & snakke om gkonomiske forhold.
71 Sa mye jeg gnsker

Nesten sa mye jeg gnsker

Noe, men kunne gnske litt mer

Mindre enn jeg gnsket

o o o d

Mye mindre enn jeg gnsket

6. Jeg blir invitert ut for & gjgre ting sammen med andre mennesker
1 Samye jeg gnsker

Nesten sa mye jeg gnsker

Noe, men kunne gnske litt mer

Mindre enn jeg gnsket

O o O d

Mye mindre enn jeg gnsket

7. Jeg far nyttige rad om viktige ting i livet.
71 Sa mye jeg gnsker

Nesten sa mye jeg gnsker

Noe, men kunne gnske litt mer

Mindre enn jeg gnsket

0 T O I B |

Mye mindre enn jeg @nsket
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8. Jeg far hjelp nar jeg er syk og sengeliggende

[J

o 0o o o

Sa mye jeg gnsker

Nesten sa mye jeg gnsker
Noe, men kunne gnske litt mer
Mindre enn jeg gnsket

Mye mindre enn jeg gnsket
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Appendix 14
Sleep diary
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Kartlegg sgvnen din med sgvndagbok

Hvordan sover du?

Utfylling av s@vndagbok i en til to uker er en goglenkel mate & kartlegge savnen din pa. |
moderne behandling av sgvnproblemer benyttes dlikbaker som hjelp til & stille diagnose, og
ogsa til & falge respons pa behandling.

Instruksjoner til bruk av sgvndagbok:
De to farste spgrsmalene fylles ut om kvelden éagstid, mens de andre spgrsmalene besvares om
morgenen rett etter at du har statt opp. Sevndagbfyes ut hver dag.

Det er vanskelig a vite ngyaktig hvor lang tid thetd sovne inn, og hvor lenge man er vaken om
natten. Nar dagboken likevel inneholder slike spditser det fordi man @nsker at du praver a gi et
anslag pa disse tidene (ikke se pa klokken). Hetshdr skjedd noe spesielt om nettene, notér ned
hva det var (sykdom, telefonoppringing o.l.).

Her falger litt hjelp til & fylle ut hvert enkelpsrsmal. Et eksempel pa utfylling er ogsa gitivee
dagboken.

1. Kvalitet pa dagenBruk skalaen i sgvndagboken til & angi hvordanuhgérte i lapet av
dagen.

2. Blund: Alle sgvnperioder utenom nattesgvnen noteres, agsdlundene var ufrivillige.
Hvis du for eksempel sovnet foran fijernsynet i liutter, gnsker vi at du noterer dette.

3. Hjelp til & soveTa med alle former for sovemidler, ogsa de uteapeslkohol-inntak

spesielt brukt som sovemiddel noteres ogsa.

4. SengetidDette er tiden du gar til sengs og faktisk skrutyaene. Hvis du legger deg kI.
22.45, men skrur av lysene farst kl. 23.15, skgleetidspunktene noteres.

5. Innsovningtid:Gi ditt beste anslag over hvor lang tid du tok e etter at du hadde

skrudd av lyset.

Antall oppvéakningerDette er antall nattlige oppvakninger som du husker

Varigheten av oppvakningen&ngi sa godt du kan hvor lenge du var vaken i lavede

nattlige oppvakningene. Hvis dette er umulig, ariddia hvor lenge du tror du var vaken

totalt sett i lgpet av natten. Ta ikke med tidentdk fra du vaknet til du stod opp, siden det
gar fram av deneste spgrsmalene.

8. Vakenhet om morgeneHer noteres tidspunktet du vaknet opp om morgetem & fa sove
igjen. Hvis du vaknet kl. 04.00 og ikke sovnet gtfe noteres dette tidspunktet. Hvis du
imidlertid vaknet 04.00, men sov en kort periodek$. fra 06.00 til 06.20), noteres 06.20.

9. Tidspunkt du stod oppier noteres det tidspunktet du stod opp for godtrdergenen.

10.  SavnkvalitetBruk skalaen i sgvndagboken til & angi hvordanmplevde kvaliteten pa
nattesgvnen.
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Appendix 15
Translation of FSSQ
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Abstract

performed March 2-7, 2017.

with a preterm baby.

Background: Sleep is essential for human health and functioning. Parents of preterm infants are susceptible to
sleep disturbances because of stress related to the preterm birth. Poor sleep has the potential to affect parental
health and well-being. The aim of this study was to identify and map evidence on sleep and its relationship to
health in parents of preterm infants. No review has summarized the evidence on this topic.

Methods: A scoping review was conducted. Seven health and medical electronic research databases were
searched for relevant quantitative and qualitative primary studies, including grey literature. The search was

Results: Ten American studies and one Australian study were included in the review. Most research was
quantitative and focused on maternal sleep and mental health within the first two weeks after the childbirth.
Both objective and subjective sleep measures were used to study sleep at the hospital; actigraphs were not
used after discharge. Maternal sleep was poor early postpartum, and this was associated with negative health
outcomes. Two cohort studies compared sleep in mothers of preterm and term infants, but the results were
conflicting. In one qualitative study, fathers described their inability to catch up on sleep after homecoming

Conclusions: Quantitative studies reporting on maternal sleep early postpartum was most frequently occurring in the
results. Qualitative research on the topic was identified as a knowledge gap. More cultural and geographical breadth,
including research on fathers’ sleep, is recommended in future research.

Keywords: Scoping review, Sleep, Health, Parents, Mother, Father, Preterm, Nursing

Background

Every year, approximately 15 million infants around the
world are born before 37 completed weeks of gestation,
and the rate of preterm birth is increasing [1]. Globally,
preterm birth is the second highest direct cause of death
in children younger than 5 years [2]. Depending on the
degree of prematurity and severity of disease, the pre-
term infant requires hospitalization and technological
care in a neonatal intensive care unit (NICU) [3]. The
event of a preterm birth has been associated with mater-
nal and parental distress [4—8]. Recent studies have
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TSelvi Helseth and Liv Fegran contributed equally to this work.
'Department of Health and Nursing Sciences, Faculty of Health and Sports
Science, University of Agder, 4604 Kristiansand, Norway
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K BMC

reported negative effects on parental sleep because of
feelings arising from the preterm birth experience
[9, 10]. Sleep is important for parents’ own physical and
emotional health, as well as for their abilities to cope
with illness, support their child and family members,
participate in decision making and maintain relation-
ships [11]. Sleep is also a critical determinant of physical
and mental health [12]. Parents may benefit from post-
partum nursing care that prioritizes sleep given that par-
ents are experiencing a critical time for healing [13].
This literature review was a scoping review of the exist-
ing evidence on sleep and its relationship to health in
parents of preterm infants. The findings are relevant to
healthcare providers in NICUs. An understanding of
parental sleep after the incidence of preterm birth might

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
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the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
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be the first step toward developing strategies and inter-
ventions to promote sleep and health in this parent
population.

Sleep is a multidimensional, biobehavioural process that
is essential for human health and functioning [14]. Al-
though the functions and mechanisms of sleep are not yet
fully understood, it is generally accepted that sleep entails
restorative mechanisms and aids in the physiological and
emotional regeneration of individuals [15, 16]. Sleep per-
forms essential functions in restoring human energy, con-
serves energy and body metabolism, keeps physiological
systems within proper homeostatic limits, maintains host
defences, and restores physiological processes that have
progressively degraded during wakefulness [16]. Sleep
deprivation has been associated with deficits in function
across a wide range of indicators of psychological, inter-
personal, and somatic well-being [17]. Increasing evidence
points to a bidirectional relationship between sleep and
health; sleep disturbances contribute to the development
of or increase the severity of various medical and psychi-
atric disorders. Such disorders also have a negative impact
on sleep [18]. It is generally accepted that 7-8 h is the op-
timal amount of sleep needed per night for adequate day-
time functioning and to reduce the risk of developing
serious medical conditions [12].

During the postpartum period, sleep disturbances are
common among new parents [19]. The postpartum (or
postnatal) period begins immediately after birth; the ini-
tial or acute postpartum phase, refers to the first 6-12 h
after childbirth, the subacute postpartum period, refers
to 2—6 weeks after birth, and the delayed postpartum
period refers to the period up to 6 months after birth
[20]. In the subacute and delayed postpartum period,
parents of preterm infants are reported to be susceptible
to poor sleep because of stress [9, 10]. Parents are often
subject to psychological distress related to the infant’s
health, treatment, survival and risk of disability [21]; the
use of complex medical language and technology in the
NICU [22]; and the loss of the parental role [21-23].
The emotional burden on parents can last for months
[7, 24]; mothers have continued to report high levels of
emotional stress [5, 7], and depression [5, 25] after their
discharge from hospital. Prematurely born children are
also likely to have more sleep problems than full term
infants [26], and the sleep problems may last throughout
the early years [27]. The role of sleep and its impact on
health outcomes for these parents seems to be complex.

In healthy postpartum women, poor sleep has been as-
sociated with stress and adverse wellbeing [28], fatigue
[29], and depression [10, 30, 31]. Poor parental sleep can
negatively affect the parent-child relationship [32] and
have a negative effect on parent and family relationships
[33]. The mental health of parents with hospitalized neo-
nates has been an increasing concern for clinical
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paediatric workers in recent years [34]. Parental mental
health and parents’ ability to be responsive and sensitive
to the needs of the preterm infant have been found to be
crucial factors in the long-term development of very
preterm infants [35, 36]. Establishment of this early
physical and emotional contact is important for both the
infant and the parents [37]. Sleep-disrupted parents may
have fewer opportunities for this important early contact
with their child; parents have described negative effects
on daily functioning, well-being, and parenting as a re-
sult of fatigue caused by sleep disruption [38]. Thus, ad-
equate sleep for parents is crucial to their psychological
functioning and ability to support and participate in care
for their child [39]. To our knowledge, no review has
summarized the existing knowledge of the sleep and
health characteristics of parents of preterm infants in
the NICU and studied the relationships between sleep
and health in this population over time. Therefore, there
was a need to summarize the existing evidence on this
topic.

Methods
The objective of this scoping review was to identify and
map information on sleep and its potential relationships
to parental health among parents of preterm infants.
More specifically, the review focused on the following
questions:

1. What study designs have been used to investigate
relationships between sleep and health in parents of
preterm infants?

2. Which research instruments have been used to
study relationships between sleep and health in
parents of preterm infants?

3. What outcomes have been reported regarding sleep
and its relation to health in parents of preterm
infants?

This scoping review was based on the methodology
and guidance for conducting systematic scoping reviews
developed by Arksey and O’Malley [40] and further ex-
panded by Levac and colleagues [41]. Levac et als rec-
ommendations for refining the methodology included to
clearly articulate the research question and link the aim
and research questions (stage one); combine feasibility
with range and extensiveness of the scoping process
(stage two); using an iterative team- based approach in
the study selection process (stage three); extracting data
(stage four); integrating a numeric summary and qualita-
tive thematic analysis, reporting outcomes, and consider-
ing the consequences of study results for policy practice
or research (stage five); and finally, incorporating discus-
sion with stakeholders as a compulsory knowledge trans-
lation part of the scoping process (stage six) [41]. In this
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review, no consultation with stakeholders was per-
formed. According to the recommendations, a suitable
team, with content and methodological expertise, was
established early in the process to ensure a successful
completion of the review. The results are presented as a
descriptive numerical summary and textually.

Search terms and search strategies

The search strategy aimed to trace both published and
unpublished studies up to March 7, 2017. To prepare for
the search process, an identification of the main con-
cepts inherent in the research questions was guided by
the elements of a PICOC structure (population, inter-
vention/exposure, comparison, outcome, context) [42].
Three main concepts were identified for the develop-
ment of search strategies. These concepts were popula-
tion: parents of preterm infants; interest: sleep; and
context: hospital or home settings. A three-step search
strategy was performed. First, an initial limited search in
Ovid Medline and Cinahl plus with full text (EBSCO-
host) was undertaken, followed by an analysis of the text
words contained in titles and abstracts, as well as an
analysis of the index terms used to describe each article.
A second search, using all identified keywords and index
terms, was modified and adapted to each database:
CINAHL Plus with Full Text (EBSCOhost), MEDLINE,
Embase, PsycINFO (all via Ovid SP), Proquest, and Web
of Science. The searches were performed based on a
building block search strategy [43]. Each main word
from PICO was represented by a block of keywords /
single words / phrases or controlled nouns. Individual
search terms in the same block were combined with OR.
Each block was searched separately, and finally, the
search boxes were combined with AND so that at least
one word from each search block was to be included in
the final search block. The proximity operator was used
to ensure that words for sleep and parents would appear
close to each other (Cinahl; N8 and Medline; adj 9).
Truncation marks* were used to search word trunks. In
CINAHL Plus with Full Text (EBSCOhost), the key
search words included (Mesh headings) (“Parents” +)
OR (maternal* OR paternal* OR parent* OR mother*
OR father*) OR (Sleep +) OR (“Sleep disorders +”) OR
(“Wakefulness”) OR sleep* OR (Infant, Premature) OR
(“Infant, Low Birth Weight +”) OR (“Childbirth, Prema-
ture”) OR (“Intensive Care Units Neonatal”). Keywords
used were neonat* OR NICU OR prematur* OR pre-
term* OR birth weight OR (sleep OR insomnia OR
awake OR asleep OR wake OR wakeful* OR REM) N8
(parent* OR mother* OR father* OR caregiver* OR ma-
ternal*). After identifying studies, the reference lists of
all included studies were searched for additional litera-
ture. Citation searches included searches in Google
scholar, Scopus, Ovid SP, PubMed and Web of Science.
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The search for unpublished studies included Prospero
and Proquest. The searches were conducted March 2-7,
2017. Figure 1 presents a PRISMA flow diagram from
search to the final inclusion of the studies according to
Moher et al. [44] (Figure 1).

Search outcome

After the searches in seven electronic databases, the
identified papers were transferred to Endnote Reference
Manager for removal of duplicates and further exported
into a Microsoft Excel format for screening of titles and
abstracts. Only studies meeting the inclusion and exclu-
sion criteria were eligible for inclusion in the review.
The inclusion criteria were the following: primary stud-
ies of quantitative or qualitative design published in Eng-
lish, reporting on sleep in parents (mothers or fathers)
of preterm infants (infants born before gestational week
37), and parents’ health issues up to one year after the
birth of the preterm infant. Health aspects were under-
stood according to the World health organization
(WHO?’s) definition of health [45] and categorized as
health concerns about social, physical, or psychological
well-being. The exclusion criteria used in the review
were the following: not primary studies, studies pub-
lished in languages other than English, and studies not
reporting on parental sleep and health. According to the
requirements of the screening process, the team met to
discuss decisions surrounding the inclusion and exclu-
sion of studies. Studies were screened independently by
two reviewers, and any disagreements were resolved dur-
ing the screening process. Reviewers met at the begin-
ning, midpoint and final stages to discuss challenges and
uncertainties related to study selection, as recommended
by Levac et al. [41].

Quality appraisal

Based on the current methodological guidelines for
scoping studies [40, 41], no critical appraisal of the
strength and quality of the included papers was
performed.

Data abstraction

A data extraction sheet was developed to determine
which variables to extract to answer the research ques-
tions. Each study was screened and extracted according
to author, year of publication, country of origin, study
design, purpose of study, population, and research
instruments used to study sleep and health. A summary
of the key findings was also extracted from each study.
The results are presented in tables (Tables 1 and 2). Data
were extracted by one reviewer and discussed with two
other reviewers. Uncertainties and disagreements result-
ing from data abstraction were resolved through
discussion.
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Fig. 1 PRISMA flow Diagram for the scoping review

Synthesis

Consistent with the methodology used in this review,
the collating, summarizing and reporting of results were
guided by Levac et al’s recommendations [41]. The
methodological process of synthesis was performed in
three distinct steps. First, analyses of the included data
were performed. Secondly, the results are presented in
tabular form (Tables 1 and 2). Thirdly, meaning was ap-
plied to the results. Through repeated readings of each
article, a thematic analysis was performed according to
the purpose and research questions of the review, a
process similar to the analytical technique used for
qualitative data [41]. The meaning of the findings as they
related to the purpose and research questions were dis-
cussed with cooperating authors. The researchers de-
cided that the best approach to stating the outcomes
and findings was a combination of results presented in
tabular form (Tables 1, 2 and 3), followed by a narrative,
analytical text responding to each research question.

Results

After completing the screening process, eleven studies
were ultimately included in the review. Nine studies
were retrieved as articles [46-54], and two were

retrieved as dissertations [55, 56] (Table 1). Schaffer had
published a paper based on a dissertation [56, 57], but
because the dissertation contained more data, only it
was included in the review. The amount of research on
the topic was found to increase over time, with eight
studies published after 2009, and the majority of the lit-
erature was geographically concentrated in the United
states (U.S.) (Table 1). The existing evidence was domi-
nated by quantitative literature concerning maternal
sleep and mental health in the early postpartum phase.
Only three studies were concerned with maternal sleep
and health characteristics over time after discharge from
the NICU wards (Table 1). Fathers were only repre-
sented in one qualitative study. Table 1 gives an over-
view of the key information of the included studies.

Study designs used to investigate sleep and health in
parents of preterm infants

Ten of the included studies used a quantitative design,
and only one used a qualitative design (Table 1). Among
the quantitative literature, five studies used a cross sec-
tional design [47-51], and three were cohort studies
[52-54]. Schaffer used a prospective, repeated data ana-
lysis performed over an 8-week period [56]. Two clinical
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trials were identified [46, 56]. One qualitative study was
based on a naturalistic inquiry design, as described by
Lincoln and Guba [55]. Table 1 presents an overview of
the study designs.

Questionnaires, diaries and actigraphs used to study
sleep in parents of preterm infants

In the quantitative studies, a variety of research instruments
were used to study sleep. Six papers reported on objective
sleep data derived from wrist actigraphs, which are small
monitors used to assess rest-activity patterns [58]. The acti-
graphs were used to study maternal sleep early postpartum
for short periods of 2—3 days, and they were not used in re-
search performed after discharge from hospital (Table 2).
The objective sleep measures from actigraphs were supple-
mented with patient-reported outcome measures (PROMs),
standardized measures developed to capture patient-reported
outcomes [59]. Sleep questionnaires and sleep diaries were
examples of PROMs used to assess sleep. Sleep diaries were
subjective sleep assessments of individuals’ sleeping and wak-
ing times, accompanied by related information [60]. The
sleep questionnaires were used to evaluate various aspects of
sleep, such as sleep disturbances, sleep quality, sleep charac-
teristics and sleepiness (Table 2). The spectrum and breadth
of research tools used to assess sleep in the early postpartum
period provided very detailed knowledge of sleep characteris-
tics during this phase. The breadth and specificity of research
tools used after discharge from hospital was not so distinct;
PROMs were used to evaluate (daytime) sleepiness [53] and
maternal sleep characteristics [52]. Compared to the early
postpartum period, the insights derived from these tools
were less specific. The instruments used to study sleep are
presented in Table 2.

Questionnaires and research instruments used to study
health in parents of preterm infants

Different research tools have been used to study health, with
PROMs being used most commonly in the literature. Only
one study reported on objective measures exclusively [54].
Twelve different PROMs were identified, with assessments
of depressive symptoms, anxiety, stress, fatigue, health-re-
lated quality of life (HRQoL), social support, reframe, cohe-
sion, and physical health (Table 2). Physical health was
studied with objective measures such as actigraphs to ex-
plore daily rest/activity patterns, measures of body weight,
and blood samples (Table 2). In the research, the most fre-
quently studied aspect of health was mental health, followed
by HRQoL and physical health. Social health was the least
studied health component. Table 2 provides an overview of
the research instruments used to study health.

Sleep and health in parents of preterm infants
In the early phase after childbirth, maternal sleep was
described as poor. Data derived from actigraphs indicated
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that maternal total sleep time (TST) was less than 7 h
[47-51]. Sleep was also fragmented, with frequent nightly
awakenings and increased sleep time during the daytime
[47, 49, 50]. According to PROMs, the mothers evaluated
their sleep as poor [47, 48, 56]. Surprisingly, many of the
mothers slept poorly despite the fact that they spent their
nights at home and did not provide care for their hospital-
ized preterm infants [47-51]. The post-discharge experi-
ences of mothers with preterm infants were described as
complex [52]. Two cohort studies compared sleep be-
tween mothers of preterm and term infants over time
[53, 54] and found contradictory results. Gennaro and
Fehder [53] did not find any differences in sleep between
the two groups of mothers at any measure points, while
McMillen et al. [54] found that mothers of preterm infants
slept less and had fewer sleep bouts compared to mothers
of term infants. The findings did not clearly suggest that
the mothers of preterm infants experienced poorer sleep
compared to mothers of term infants over time. Addition-
ally, qualitative literature supported the notion that sleep
was challenged after coming home with the preterm infant
[55]. The majority of parents described their sleeping ex-
periences in a similar fashion to soldiers in combat. Par-
ents described how they got small bursts of sleep in a
variety of diverse ways; some parents tried to catch sleep
whenever they could because they were so affected by lack
of sleep [55]. In this study, the fathers described their in-
ability to catch up on sleep. They took care of the baby so
the mother could sleep, or they went to work early in the
morning and had no opportunity to nap during the day
compared to the mothers [55].

According to the outcomes of their sleep, some
mothers were more susceptible than others to experien-
cing poor sleep. Shelton et al. [51] compared mothers of
preterm infants with high or low depressive symptoms
and reported poorer sleep in the group with high de-
pressive symptoms. Lee et al. [47] compared mothers
with high and low daytime activity levels and reported
poorer sleep in the group with low activity levels. Add-
itionally, Lee and Hsu [50] examined whether depressive
symptoms and sleep disturbances would vary as a func-
tion of the 5-HTTLPR genotype (the short allele of
5-HTTLPR has been associated with depression and
sleep disturbances). Surprisingly, the mothers with the
long allele for the genotype reported greater sleep distur-
bances compared to mothers with the short (S/L) allele.

Interventions to promote sleep and health in parents of
preterm infants

Two clinical trials were identified in the material. Both
interventions were developed to promote maternal sleep
and health early postpartum. Lee et al. [46] tested the ef-
fect of bright light therapy on sleep and health outcomes
in mothers of preterm infants hospitalized in the NICU.
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The intervention was evaluated as feasible, since the
mothers in the treatment group showed improvements
in TST and self-rated sleep quality. Schaffer [56] tested
the effects of an eight-week relaxation guided imagery
intervention (R-GI) on maternal sleep quality. The R-GI
intervention was found to be an effective strategy to im-
prove maternal stress and coping early postpartum in
the NICU.

Associations between sleep and health in parents of
preterm infants

As shown above, different health outcomes were reported
in the included studies (Table 1). Only five studies com-
puted data analysis of statistical correlations among sleep
and health variables [47-49, 53, 56], and four of these
found statistically significant results (Table 3). The qualita-
tive study also presented findings suggesting an associ-
ation between sleep and health [55]. In the quantitative
studies, a positive significant correlation was reported be-
tween sleep and maternal fatigue [47-49], sleep and anx-
iety [56], sleep and stress [48], and sleep and depression
[56]. The positive correlation showed that high scores for
poor sleep were associated with high scores for stress, fa-
tigue and anxiety in mothers early postpartum (Table 3).
Social support was negatively correlated with sleep [56];
when social support increased, quality-of-sleep scores de-
creased (decreased sleep quality scores indicated better
sleep quality). Additionally, lower HRQoL (mental and
physical) was associated with poorer levels of sleep quality
[47, 49] and daytime functioning [49]. The qualitative lit-
erature suggested associations between sleep and parental
health [55]. In Wollenhaupts dissertation [55], parents
expressed how sleep loss after homecoming with a pre-
term baby affected their daily life. The parents felt
exhausted and run down, had less ability to think clearly,
and cope with daily life situations. Lack of sleep also im-
pacted the parents’ relationship in a negative way. Getting
from 2 to 5 h of sleep at night over a period of weeks lead
to such feelings [55]. Table 3 presents an overview of the
significant correlation identified between sleep and health.

Discussion

In neonatal care, care provision is influenced by parental
mental health and well-being [34]. The ability of parents
to establish emotional closeness to the preterm infant
may be crucial to the wellbeing of the infant [61] and
has been shown to have a long-term impact on the func-
tion of affective relationships and healthy development
outcomes [62]. An understanding of parents’ sleep and
health characteristics in the postpartum period can con-
tribute valuable insights into how parents are affected by
and adapt to incidents such as preterm birth. As shown,
the mothers of hospitalized preterm infants are likely to
experience clinically significant sleep disturbances in the
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early postpartum phase, which is surprising because
many mothers slept at home and did not provide care
for the preterm infants [46—51]. These findings are sup-
ported elsewhere. Blomqvist et al. [63] found signifi-
cantly more severe levels of insomnia in mothers
compared to fathers early postpartum, and maternal in-
somnia levels were independent of sleep location. A
plausible explanation was that the mothers experienced
the same amount of stress and anxiety regardless of
sleep location [63]. Mothers of preterm infants are at
risk for poor sleep, and they need help and support from
health care personnel to meet their basic need for sleep,
regardless of sleep location. The findings of this review
not only illustrate that mothers’ sleep is challenged but
also highlight the major psychological stress and emo-
tional challenges that mothers face. In addition to being
associated with poor sleep, being a mother of a hospital-
ized preterm infant is associated with stress, anxiety, fa-
tigue, depression and risk of poor HRQoL [46-51, 56].
In a recent study, Busse et al. [10] reported similar find-
ings. Parents in the NICU experienced emotional and
physical constellations of anxiety, depression, fatigue and
sleep disruption. The findings showed that mothers of
preterm infants experience a transition to motherhood
that has the potential to disrupt the entire balance of
their lives, and the combination of poor sleep and emo-
tional responses described requires more attention and
future effort from healthcare personnel. In neonatal care,
one of the greatest challenges facing neonatal nurses is
how to provide care that supports the needs of mothers
and infants. Nurses must understand maternal percep-
tions, expectations and needs to meet these challenges
[64]. Accordingly, NICU nurses must be aware and show
awareness of maternal expectations and experiences.
Recognizing different types of parental reactions is es-
sential if nurses are to optimize the outcome for the par-
ents [65]. Suggested preventive care for postpartum
women includes assessing maternal sleep and depression
during the postpartum period and providing sleep hy-
giene information to promote sleep for NICU parents
[46]. Routine screening tools and inquiries about stress
and sleep patterns have also been introduced as efforts
to recognize symptoms in the early postpartum phase
[51]. Advice from healthcare providers to maintain con-
sistent sleep-wake schedules, as well as instruction in re-
laxation techniques, can be other helpful approaches to
achieving more sleep and better sleep quality [66]. Dur-
ing the hospitalization period, parents must be confident
and prepared — with tailored information and guidance
— to take their infants home [67]. Ideally, neonatal
nurses could begin parental support processes while in-
fants are still in the NICU and continue these processes
after discharge [68]. In future research, efforts to pro-
mote sleep must be evaluated in studies with a
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long-term perspective, and interventions should be
tested in studies with large study samples using assorted
research instruments to assess sleep. Surprisingly, none
of the studies in this review evaluated parental sleep over
time by using modern research tools such as actigraphs
or sleep diaries. The use of actigraphs has been shown
to be a feasible way to provide sleep data in large epide-
miologic studies and is considered important in
follow-up studies and for examining treatment efficacy
in clinical outcomes [69]. A recent study showed that
actigraphs should be used for at least 7 nights to meas-
ure total sleep time, and sleep efficiency should be mea-
sured for at least 5 nights [70]. Additionally, sleep
diaries have become widely used in modern sleep re-
search and are considered today’s gold standard for sub-
jective sleep assessment [71]. Recommendations for
future research are therefore to explore sleep among
parents of preterm infants with both objective and sub-
jective research tools, evaluate sleep characteristics over
time, and collect data over longer time periods. Com-
pared to recent studies, future research could also bene-
fit from more variation in study design in the
exploration of parental sleep. Qualitative study designs
are considered to be particularly well suited to under-
standing causal relationships [72]. Qualitative studies
may provide a deeper understanding of how sleep is af-
fected and experienced by parents and may help to ex-
plore the complex association between sleep and health.
Because fathers are equal partners in care for the pre-
term infant [73], future research could benefit from
using study populations that also include fathers. Carter
et al. [74] found that infant prematurity negatively im-
pacted fathers. Fathers of preterm infants have also re-
ported higher stress rates compared to mothers
4 months postpartum [75], but more needs to be learned
about the role of sleep.

Strengths and limitations

To the best of the authors’ knowledge, this was the first
scoping review to summarize the existing evidence on
sleep and its relationships to health in parents of pre-
term infants. The strengths of this review are its broad
and comprehensive search in the electronic databases,
inclusion of quantitative and qualitative literature, and
lack of restrictions on date range in the literature
searches. One limitation of the findings in this scoping
review is the lack of cultural and geographical breadth.
The included research was predominated by studies
from U.S, resulting in findings with geographical con-
centration in western societies, and study populations
characterized by ethnic specificity [46, 47, 50, 51].
Therefore, the extent to which the results can be used
and generalized to parents in other geographical areas
worldwide remains unclear.
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Another limitation was the lack of qualitative research
in this review’s findings. Qualitative research is considered
to be especially useful in contributing with in debt know-
ledge and a deeper understanding of complex human phe-
nomenon’s [72], and could have given valuable knowledge
on this reviews topic. The existing research was also lim-
ited in time, most of the articles focused on the two first
weeks after the preterm birth. Therefore, the knowledge
of what happens to parental sleep and health in the later
timeframe after birth, was limited. In addition to this, sub-
stantial heterogeneity in how parental sleep was docu-
mented, both subjectively and objectively, made it difficult
to compare the results in the later, delayed postpartum
period. A last limitation was also the lack of knowledge on
fathers’ sleep and health, since the overall research in this
review was performed on mothers.

Conclusions

This review addresses concerns about parental sleep,
health and well-being. Despite limitations on the applic-
ability of the results to parents globally, efforts to pro-
mote sleep and health may be a prominent issue for
health care providers in hospital settings worldwide.
More needs to be learned about fathers’ sleep and health
and about whether the long-term consequences to sleep
and health differ for parents of preterm infants. Know-
ledge of sleep and health characteristics might be the
first step toward developing efforts and interventions to
promote a healthy parent population.
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Abstract

Background: The early birth and hospitalization of a preterm infant in neonatal intensive care unit can produce
several emotional and behavioural responses including sleep problems for parents. Few studies have explored sleep
and its associations with health and HRQol over time in this vulnerable parent population. This purpose of this study
was to evaluate the feasibility of a prospective, comparative, longitudinal study of the sleep patterns and psychosocial
health of preterm and full-born infants' parents during the first postpartum year.

Methods: A prospective, comparative, longitudinal feasibility study was conducted. Parents of preterm infants were
compared to parents of full-born infants to identify if there were differences in outcomes between the groups. The
parents were instructed to wear actigraphs and complete sleep diaries for two consecutive weeks, and responded to
a digital questionnaire covering stress, insomnia, fatigue, depression, social support, self-efficacy, and health-related
quality of life. Survey data were collected at infant ages of 2, 6, and 12 months, actigraphy and sleep diary data were
collected at infant age of 2 months only. Descriptive analysis was used to describe recruitment and attrition rates. Dif-
ferences between completers and dropouts were analysed with a chi-square test (categorical data) and Mann-Whit-
ney-Wilcoxon test for two independent samples (continuous variables).

Results: Between June 2019 and March 2020, 25 parents of a preterm infant and 78 parents of a full-born infant were
recruited from four neonatal intensive care units and two maternity wards, respectively, in four Norwegian hospitals.
Feasibility was predefined as recruiting > 75 parents each of preterm and full-born infants. The target for the full-

born group was reached. However, the preterm group recruitment was challenging. Actigraphs, sleep diaries, and
questionnaires were evaluated as feasible for use in a future study. Attrition rates were high in both groups at 6 and

12 months. No parent-related characteristics were associated with participation at 6 months. At 12 months, dropouts
had a statistically significantly lower age in the full-born group (both parents) and higher age and body mass index in
the preterm group (fathers).
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Conclusions: A longitudinal study is feasible; however, procedural changes, including using active methods and
contacting participants, are necessary to increase the recruitment of preterm infants' parents.

Keywords: Feasibility, Longitudinal, Parental sleep, Preterm, Full-born, Postpartum, Health, Nurses, Psychosocial

health, Health related quality of life

Background

Sleep affects physical and mental health outcomes [I,
2]. Restorative sleep is important for physical, cognitive,
and psychological well-being [3]. In the literature, six to
eight hours of sleep have been associated with the lowest
risk of mortality in healthy adults [3]. The “postpartum
period” refers to the period from childbirth to up to six
months or until the infant sleeps through the night [2].
During the first three months, parental sleep patterns
can be greatly disturbed and lead to daytime sleepiness
and fatigue [4]. An unpredictable infant sleep pattern,
night-time feedings, and maternal hormonal changes are
common causes of sleep disturbances [5]. Despite large
variations among infants, most achieve a stabilised sleep
pattern at 6 months, and at 12 months, most infants sleep
through the night [6].

Preterm births are “births that occur before 37 weeks
of gestation” [7]. Fifteen million infants are born pre-
maturely every year worldwide [8]. Despite advances
in medical care, preterm births still represent a lead-
ing cause of infant mortality and mortality [8]. Parents
of preterm infants have described early birth as a trau-
matic life experience accompanied by long-lasting emo-
tional stress and anxiety [9]. High levels of daily stress
can adversely affect parental sleep [10, 11]. Sleep quantity
and quality of new mothers of preterm infants have been
described as poor in the early postpartum phase, even
though they sleep at home and do not participate in the
care of the preterm infant [12].

Sleep affects many domains of life [13]. The relation-
ship between sleep and health has been described as bidi-
rectional: poor sleep can increase the severity of health
conditions, and the same conditions can adversely affect
sleep [14]. “Psychosocial factors” are “psychological sen-
sations or experiences” related to an individual’s physical
and social status [15]. Sleep and psychosocial factors are
often closely linked [16—18]. Stress is the most consistent
factor associated with poor sleep after a preterm birth
[11, 19]. Stress adversely affects sleep and has therefore
been associated with increased fatigue, anxiety, depres-
sion, and reduced HRQoL [10, 12, 20].

Two previous longitudinal cohort studies compared
sleep outcomes between mothers of preterm and full-
born infants up to four [21] and five months postpar-
tum [22] and reported incongruent results. Gennaro

and Fehder [21] did not find any differences in sleep
quantity between mothers of preterm and full-born
infants, while McMillen et al. [22] reported that moth-
ers of preterm infants had a shorter sleep duration
compared to mothers of full-born infants. Neither of
these studies included associations between sleep and
psychosocial health-related variables or presented data
collected over longer periods to assess possible long-
term differences between the two groups. To the best
of our knowledge, no study has explored sleep and its
associations with health and HRQoL over time in this
vulnerable parent population [19, 20].

Sleep can be studied either objectively or subjectively
using self-reported measures [23]. Actigraphs are small
monitors with high reliability to objectively assess cir-
cadian rhythm [24]. Sleep diaries are self-reports of
sleep and are usually used to measure sleep parameters
over days or weeks [25]. Actigraphs and sleep diaries
are commonly used in modern sleep research, possess-
ing high accuracy and validity to assess sleep patterns
in epidemiological studies [24, 26]. Still, no study has
evaluated the feasibility of using such measures in lon-
gitudinal studies involving parents of preterm and full-
born infants [20].

A feasibility study can provide valuable insights into
parts of a future project [27] by answering the following
questions: Can it be done? Should we proceed with it?
If so, how? [28]. A recent study described the recruit-
ment of preterm infants’ parents as a challenge, as the
frequent transportation of infants between hospitals
and wards can affect recruitment opportunities [29].
Poor recruitment can threaten internal and external
validity in research [30]. An understanding of barriers
regarding recruitment and retention in studies can help
researchers to develop strategies to overcome these
issues [30]. The overall aim of the study was to evalu-
ate the feasibility of a prospective, comparative, longi-
tudinal study of the sleep and psychosocial health of
preterm and full-born infants’ parents during the first
postpartum year. The primary aim was to assess recruit-
ment and attrition rates. The secondary aims were to 1)
describe and compare the characteristics of the partici-
pants, 2) evaluate measures and outcomes, and 3) iden-
tify possible associations between the selected variables
and the attrition rates.
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Methods

Study design

A feasibility longitudinal study with a case—control
design was conducted to meet this study’s aims. Sleep
and health-related outcomes from two parent groups
(parents of preterm and full-born infants) were evaluated
and compared prospectively, with preplanned assessment
points at 2, 6, and 12 months after birth.

Participants

Sample size consideration

This feasibility study aimed to recruit>75 parent cou-
ples with a preterm infant and >75 parent couples with
a full-born infant. The sample size was anticipated to
be achievable within a limited period — between June
and December 2019. The sample size was estimated
using data from two previous studies reporting on dif-
ferences in total sleep time [11, 31]. Mothers of preterm
infants slept on average 6.3 (SD 2) hours per night [11],
compared to 7.0 (SD 1) hours in a group of mothers of
full-born babies [31]. We assumed there was a one-hour
difference in the total sleep time between the groups. To
account for multiple testing, we estimated that it would
be sufficient to include > 75 couples in both groups.

Recruitment
Between June 2019 and March 2020, postpartum par-
ent couples were recruited from neonatal intensive care
units and maternity wards into two groups: Group A and
Group B. Parents of preterm infants (born before the 37th
week of pregnancy) were included in Group A, while
parents of full-born infants (born after the 37th week of
pregnancy) were included in Group B. Recruitment took
place two days per week — on Tuesdays and Thursdays.
Parents of preterm infants (Group A) were recruited
from four neonatal intensive care units in hospitals in
southeastern Norway. Three of the neonatal intensive
care units (Hospitals 1, 2, and 3) were at Level 3c, while
the last one was at Level 3b (Hospital 4). In Norway,
Level 3c units have the highest medical competence to
treat extremely preterm infants down to gestational age
23. Level 3b units have the second highest competence
and treat preterm infants from gestational age 26 [32].
Parent couples with a full-born infant (Group B) were
recruited from two maternity wards (Hospitals 2 and 4)
which treat healthy mothers with uncomplicated births.
Eligible parents were over 16 years of age, lived together,
and had a sufficient command of a Nordic language
(written and oral). Both mother-father parents and same-
sex parents were included. Parents were recruited within
the first five weeks after birth. Parents were excluded if
they had a serious drug addiction (recorded in the patient
journal, cf. ICD-10 or DSM-IV), the newborn had serious

Page 3 of 16

deformities/or a life-threatening condition that could
affect survival, the mother had given birth to multiple
infants, or the mother had a condition/diagnosis which
made participation in the project ethically challenging
(serious, life-affecting health issues). Parents with shift
work were excluded, as working at night impacts sleep.

Eligible participants were identified by a dedicated
nurse in each hospital department. The nurses received
informed consent from parents who wanted to partici-
pate. Collaborating nurses had been trained to demon-
strate how to use an actigraph and a sleep diary.

Data collection and measurements

All participants wore actigraphs, completed sleep dia-
ries, and filled out questionnaires at baseline (2 months).
After the COVID-19 outbreak in March 2020, actigraphs
and sleep diaries could not be distributed due to the
risk of spreading the virus. At 6 and 12 months, parents
responded to questionnaires only. Participating parents
received a postal package containing two preprogrammed
Actiwatch 2 actigraphs (AW?2; Philips Respironics, Mini-
Mitter) and preplotted (dates only) sleep diaries at the
infant ages of 2 months. Actigraphs and sleep diaries
were returned to the first author in a prepaid envelope.
In addition, each parent responded to a digital question-
naire composed of questions about insomnia, HRQoL,
self-efficacy, depression, social support, fatigue, and
stress after two weeks with sleep recordings. Baseline
sociodemographic data (age, educational level, income,
employment status, ethnicity, weight, height, parity) and
infant-related data (gestational age at birth, birthweight,
length) were collected at the baseline measurement.

Sleep assessment

Actigraphy was used to monitor sleep—wake activity. The
parents were instructed to wear actigraphs and complete
sleep diaries for two consecutive weeks. Actigraphy data
were downloaded via a computer and processed with
Actiware software (version 6.0.9). Actigraphy has been
tested and found reliable compared to polysomnography,
especially for total sleep time estimates [33]. Parents were
instructed to press an “event button” when they went to
bed to sleep for the night and when they got out of bed
in the morning. The following measures were retrieved
from the actigraphs: sleep-onset latency, time in bed,
sleep efficiency, wake after sleep onset, total wake time,
and total sleep time.

Sleep diaries were used to detect self-reported sleep
data. A sleep diary presented by Morin [34] was used.
The following measures were reported from the sleep
diary: number of daytime naps, daytime nap duration,
daytime function (1, very good; 5, very poor), sleep-onset
latency, wake after sleep onset, number of night-time
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awakenings, early morning awakening, total wake time,
total sleep time, time in bed, sleep efficiency, and sleep
quality rating (1, very restless; 5, very poor).

Self-report questionnaires

Insomnia was assessed with the Bergen Insomnia Scale,
a six-item questionnaire [35]. The questionnaire speci-
fies if participants have experienced insomnia symptoms
in the last three months based on the updated DSM-5/
International Classification of Sleep Disorders-3 [36].
The Bergen Insomnia Scale has demonstrated good psy-
chometric properties [35].

HRQoL was measured using RAND-36, a 36-item
questionnaire that assesses 8 subscales with 35 multi-
item scales. Both physical and mental health outcomes
are scored using the eight subscales [37]. The Norwegian
version of RAND-36 has been reported as a valid and
reliable instrument for assessing HRQoL [38].

Self-efficacy was assessed with the Generalized Self-
Efficacy Scale, a 10-item scale for the assessment of opti-
mistic self-belief in coping with different life challenges
[39]. A revised five-item version of the original scale was
used in this study. The short form of the Generalized
Self-Efficacy Scale has been found valid and reliable [40].

Postpartum depression was measured using the Edin-
burgh Postnatal Depression Scale, a 10-item question-
naire measuring depressive symptoms experienced over
the past seven days [41]. The Norwegian version of the
Edinburgh Postnatal Depression Scale is a valid screening
instrument for detecting postpartum depression [42].

Social support was assessed with the Duke-University
of North Carolina Functional Social Support Question-
naire [43]. The instrument has been validated as reliable
in several samples internationally [43, 44]. No Norwegian
version of the Functional Social Support Questionnaire
exists; therefore, we translated the English version. The
version was not validated.

Fatigue was measured with the Chalder Fatigue Ques-
tionnaire (CFQ). The original version was revised and is
now more widely used to measure the severity of “tired-
ness” rather than just chronic fatigue syndrome [45]. The
CFQ has demonstrated good clinical validity and internal
consistency [46]. A Norwegian validated version of the
CFQ was used [47].

Stress was assessed using the Perceived Stress Ques-
tionnaire, originally developed to measure stress-related
disorders in clinical research [48, 49]. The instrument is
considered useful in psychosomatic research on stress
[50]. The Perceived Stress Questionnaire has been vali-
dated as feasible in the assessment of stress in adoles-
cents but not in adult populations in Norway.

This study included several measures to evaluate sleep
and health outcomes in parents. The measures were
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evaluated according to response rate and the feasibility of
collecting data on sleep and selected health-related vari-
ables. Based on general acceptance, we considered that
a response rate >70% would be feasible to ensure that
the data were sufficiently representative of the sample
[51]. Compliant data from the actigraphs were defined
as>1 day with> 24 h of daily wear time on the acceler-
ometer, and compliant data from the sleep diaries were
defined as>1 day with>24 h of response in the diary.
The feasibility of the questionnaire was evaluated regard-
ing receiving a response/no response.

Statistical analysis
Descriptive analysis was used to describe the study sam-
ple and feasibility outcomes (recruitment and attrition
rates). Categorical data were presented as frequencies
and percentages. Continuous data were described using
median, range, and minimum and maximum values.
From the sleep diaries and actigraphs, median values
obtained for seven days (five weekdays and two week-
end days) were analysed. In the case of missing data, the
seven days with the least combined missing data from
both measures (actigraphy and sleep diary) were used.
Possible differences between completers and dropouts
were assessed for available baseline variables. We com-
pared the baseline (2 month) and 6-month data, as well
as the baseline (2 month) and 12-month data. Categorical
data were analysed with a chi-square test. Pairs of con-
tinuous variables were compared using a nonparamet-
ric Mann—Whitney—Wilcoxon test for two independent
samples. IBM SPSS Statistics for Windows version 26
(IBM Corp., Armonk, NY, USA) was used to conduct sta-
tistical analysis.

Validity and reliability

The questionnaires used to collect data on stress [50],
fatigue [47], self-efficacy [40], depression [42], insomnia
[35], and HRQoL [38] all represent well-validated, stand-
ardised measurements for assessing perceived psychoso-
cial health outcomes. Demographic data were collected
by questionnaires from the Norwegian Mother and
Child Cohort Study [52]. Previous studies have provided
evidence on the use of actigraphy to provide consistent
objective data on sleep insomnia and circadian rhythm
sleep—wake disorders [53]. Sleep diaries have also been
well established to provide data on various sleep param-
eters (bedtime, SOL, and sleep duration; [54].

Ethical considerations

This study was designed and implemented according to
the Declaration of Helsinki and standard, common clini-
cal research principles [55]. The Norwegian Regional
Committee for Medical Research Ethics approved the
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project (reference no. 2018/1025). Research committees
at each hospital gave permission to implement the study
in the respective wards. Leaders in each department
permitted teaching nursing staff and recruiting parents.
Informed consent was obtained from all study partici-
pants. Participants were informed that they could with-
draw at any time during the study without penalty. Only
members of the research team had access to the partic-
ipant data. In this project, none of the refusing partici-
pants were asked the reason for their refusal.

Results

Feasibility of recruitment

Recruitment was evaluated by calculating a) eligibility
rates, the number of parents who met the inclusion cri-
teria was divided by the total number of parents in neo-
natal intensive care units and maternity wards, and b)
consent rates, computed by dividing parents who met the
inclusion criteria by the number that consented to par-
ticipate. Figure 1 illustrates the recruitment process.

Recruitment of parents of preterm infants (Group A)

In total, 195 parent couples with a preterm infant were
screened for participation in the study, of which 114
(58%) were excluded (Fig. 1). The refusal rate was high
(62%). In total, 25 couples were finally included in the
study, representing a consent rate of 31%. The target set
of >75 couples for this group was never reached. Hos-
pitals permitted different periods to recruit parents. We
got permission to recruit for eight weeks each at Hospi-
tals 1 and 2. At Hospital 4, we were permitted to recruit
without any time limitation and recruited parents for
22 weeks. The recruitment period was extended past
December 2019 due to a low recruitment rate. We also
added one more hospital in January 2020 (Hospital 3),
where we recruited for three weeks. In March 2020, the
Coronavirus disease 2019 (COVID-19) pandemic ended
all recruitment efforts.

Recruitment of parents of full-born infants (Group B)

In total, 429 couples with a full-born infant were screened
for participation in the study. Of those, 299 couples were
eligible, resulting in an eligibility rate of 70%. A total of
112 couples (37%) refused to participate in the study,
resulting in a consent rate of 26%. A total of 109 parent
couples were never asked to participate; the high volume
of eligible parents overstretched our recruitment capac-
ity. The group consisted of 78 couples. As two couples
withdrew their consent before the baseline measurement,
76 couples participated at baseline (Fig. 1). We recruited
for 15 (Hospital 1) and 6 (Hospital 2) weeks. The feasibil-
ity target was reached by December 2019.
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Attrition rates at 6 and 12 months

Rates of attrition were calculated as participants that
completed the questionnaire at 6 and 12 months divided
by the number of participants at baseline, 2 months.
Table 1 illustrates participants’ completion of measures.

Attrition rates for preterm group (Group A)

A total of nine mothers and six fathers completed the
questionnaire at 6 months, producing an attrition rate
of 64% for mothers and 76% for fathers. Surprisingly, a
few more individuals decided to participate between 6
and 12 months, resulting in attrition rates of 60% (moth-
ers) and 68% (fathers) at 12 months. Two initially non-
responding mothers (baseline) reentered the study at
6 months and one mother reentered at 12 months. Com-
pared to Group B, fathers of preterm infants had the
highest attrition rates, with 76% (6 months) and 68%
(12 months).

Attrition rates for full-born group (Group B)

For mothers, the completion rate of the questionnaire
was 63.9% at 6 and 50% at 12 months, resulting in attri-
tion rates of 49% (6 months) and 61% (12 months). For
fathers, the completion rates were 50.8% (6 months)
and 53.4% (12 months), producing attrition rates of 59%
at both 6 and 12 months. Similar to preterm group,
nonresponders (baseline) reentered the study at 6 and
12 months: one mother and one father reentered at 6,
and one father reentered at 12 months.

Sample evaluation

Description and comparison of the participants
Sociodemographic characteristics of the sample (base-
line, 2 months) are presented in Tables 2 (parents) and
3 (infants). For parents, there were no large differences
between the groups in parental age, body mass index,
education, or income level. Most of the parents were pri-
miparas, ethnically Norwegian, and highly educated, and
most had an annual income > Norwegian Krone (NOK)
500,000 (> €50,000).

The baseline characteristics of the infants showed that
most of the preterm infants were in the least serious pre-
term category, with most categorised as with a moder-
ate/late gestational level (GA: 32—-36) (Table 3). Only one
infant was categorised as “extremely preterm (GA <28),
and only one was “very preterm” (GA: 28—31). According
to infant birthweight, seven preterm infants had “normal”
birthweight or higher (>2,500- 4,199 g), nine had “low”
birthweight (1,500-2,499). Only one had an “extremely”
low birthweight (<999 g). For the full-born group, 57
infants had “normal” birthweight (> 2,500-4,199 g), and
4 had “high” birthweight (> 4,200 g).
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c
o
® Group A. Preterm infants
& Families assessed for eligibility
= N=195
)
S
Excluded: n =114 (58%)
— Multiple birth, n = 55
Mother’s health condition, n = 1
Non-Nordic speaking, n = 23
@ | > | Shifiwork, n =1
‘e Child’s health condition, n = 12
g Single parent, n = 3
S Parent’s drug abuse, n = 2
D > 5 weeks since birth, n = 17
Eligible for inclusion
n =81 (42%)
Z
B | |, Refusers: n=50 (62%)
%n Never asked to participate: n = 6 (7%)
For analysis
— n =25 (100%)
-] Included in the project
§ n =25 (100%)
©
s
Participants at baseline- 6 weeks
- n =25 (100%)

—»  Dropouts: n =4

Participants at 6 months
n =21 (84%)

—5 Dropouts:n=4

v

Participants at 12 months
n=17 (68%)

Fig. 1 Flow chart of participants

Group B. Full-born infants
Families assessed for eligibility
N =429

Excluded: n =130 (30%)
Multiple birth, n = 10

Mother’s health condition, n = 22
Non-Nordic speaking, n = 67
Shiftwork, n = 1 [
Child’s health condition, n = 6
Single parent, n = 22

Child welfare, n = 1

> 5 weeks since birth, n = 1

Eligible for inclusion
n =299 (70%)

Refusers: n =112 (37%)
Never asked to participate: n= 109 (36%) [*]

For analysis
n =78 (100%)

Included in the project
n="78 (100%)
Late refusers: n =2

Participants at baseline-6 weeks
n =76 (97%)

Dropouts: n =15 <]

Participants at 6 months
n=61(78%)

Dropouts: n =1 -«

Participants at 12 months
n =60 (77%)

Representativeness of the sample

Parents

The representativeness of the parent sample was evalu-
ated by comparing their sociodemographic charac-
teristics regarding education with those of the general
Norwegian population for the same geographic area

(Oslo and Sorlandet). Data were obtained from Statistics
Norway https://www.ssb.no/en/, and the 2019 numbers
were compared with the distribution of background vari-
ables in our sample.

Regarding the level of education, the proportion of
individuals in preterm group with less than four years
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Table 1 Completion of measures, 2,6 and 12 months
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2 months postpartum

6 months postpartum 12 months postpartum

Mothers Fathers® Mothers Fathers® Mothers Fathers®

Group A Preterm group

n (%) 25 (100%) 25 (100%) 21 (100%) 21 (100%) 17 (100%) 17 (100%)
Questionnaire

Responders 16 (64.0) 14 (56.0) 9(42.9) 6 (28.6) 10 (58.9) 8(47.0)

Non- responders 9 (36.0) 11 (44.0) 12 (57.1) 15(71.4) 7(41.0) 9(52.9)
Actigraphy

Compliant data® 18 (72.0) 18 (72.0)

Non- compliant data 7 (28.0) 7 (28.0)

Device error
Sleep diary

Compliant data® 18 (72.0) 18(72.0)

Non- compliant data 7 (28.0) 7(28.0)
Group B Full- born group

n (%) 76 (100%) 76 (100%) 61 (100%) 61 (100%) 60 (100%) 60 (100%)
Questionnaire

Responders 58 (76.3) 46 (60.5) 39(63.9) 31(50.8) 30(50.0) 31(51.

Non -responders 18 (23.7) 30(394) 22 (36.0) 30 (49.1) 30 (50.0) 29 (48.3)
Actigraphy

Compliant data® 53 (69.7) 53 (69.7)

Non- compliant data 21(27.6) 23(30.2)

Device error 2(2.6)
Sleep diary

Compliant data® 51 (67.1) 51(67.1)

Non- compliant data 25(32.9) 25(32.8)

# Compliant data were defined as > 1 day with > 24 h of daily wear time on accelerometer

b Compliant data were defined as > 1 day with > 24 h of response to sleep diary

¢ Including Non- birthgiving mothers

at university (here coded as the highest level of educa-
tion) was high. Half of the mothers (50%) and one-fifth
of the fathers in our sample were highly educated. For
the full- born group, 44.8% (mothers) and 48.9% (fathers)
had achieved the highest level of education. Fathers in
preterm group had a slightly lower proportion (21.4%) of
individuals with higher education compared to those in
full- born group.

When compared with the general population, for
women, 21.6% and 6.9% had the highest level of educa-
tion for Oslo and Sorlandet, respectively [56]. For men,
the figures were 22.3% and 8.2%, respectively [56]. The
level of education in our sample for both preterm and
full-born group was much higher compared to the gen-
eral population from the same geographical region.

When we compared the total family income for the
Oslo region, parents in our sample earned slightly less
than the median annual income of the general popula-
tion. The parents in preterm group earned slightly below
the median total income for the same area (€76,616 vs

€95,770), while full-born group parents earned €86,193
versus €95,770. In the Sorlandet area, the median total
family income of preterm group and full-born group
was about €86,193, which was equal to the median total
income for the region [57]. We consider our sample to be
representative of the Norwegian population in terms of
socioeconomic class, with possibly a slight bias in rela-
tion to lower income for parents of preterm infants from
the Oslo area.

Infants

In 2019, 3,374 infants were born prematurely in Norway
[58]. Of those, 754 infants (22%) were born at Hospitals
1 and 2, 171 (5%) at Hospital 4, and 206 (6%) at Hospital
3. The distribution of preterm infants by gestational level
and hospital is presented in Additional file 1.

The distribution of the gestational levels of preterm
infants was quite similar between the neonatal inten-
sive care units and wards. Despite this, most infants in
our sample were in the upper gestational levels, with
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Table 2 Baseline parent characteristics
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Group A. Parents of preterm infants

Group B. Parents of full-born infants

Mothers, n=25 (100%)
(Responders, n=16)

Median (min-max)

Fathers, n =25 (100%)
(Responders, n=14)

Median (min-max)

Fathers®, n=76
(100%) (Responders,
n=46)

Mothers, n=76 (100%)
(Responders, n=58)

Median (min-max) Median (min-max)

Age 30.5 (27.0-36.0) 32.0(27.0-36.0) 31.5(22.0-42.0) 33.0(25.0-44.0)
Body mass index (kg/m?) 25.1(19.9-39.8) 253.0(19.6-34.4) 244 (19.6-38.6) 26.6 (20.7-35.9)
n (%) n (%) n (%) n (%)
Ethnicity
Norway 15(93.8) 13(92.9) 50(86.2) 42(91.3)
Nordic Country 1(6.3) 1(1.7) 44
Europe 2(34) 1(2.2
Asia 2(34)
South-America 1(7.1) 2(34) 122
Africa 1(1.7)
Parity
0® 12 (75.0) 11 (78.6) 38 (65.5) 29 (63.0)
1 4(25.0) 3(21.4) 14 (24.1) 10 (21.7)
2 5(8.6) 6(13.0)
3 1(1.7) 1(2.2)
Education (level/years)
Primary school (up to 10 years) 1(2.2)
Secondary school (up to 13 years) 4(25.0) 7 (50.0) 10(17.0) 9(20.0)
University/college (up to 4 years) 3(18.8) 4(28.6) 22 (37.9) 12 (26.1)
University/college (>4 years) 8 (50.0) 3(214) 26 (44.8) 22 (47.8)
Other 1(6.3) 2(4.3)
Annual income (NOK)
0-399,000 5(31.3) 3(214) 12 (20.7) 7 (15.6)
400,000-499,000 3(1838) 3(214) 18 (31.0) 4(87)
> 500,000 8(50.0) 8(57.1) 28 (48.3) 35 (76.1)
Employment status
Non-income-generating work situation 1 (6.3) 2(14.3) 6(10.3) 3(6.5)
Income-generating work situation 15(93.8) 12 (85.7) 52 (89.7) 43 (93.5)
Missing (nonresponders) 9 (36.0) 11 (44.0) 18 (23.7) 30(38.3)

2 First-time parents (primiparas)

® Including non-birth-giving mothers

birthweight in the upper categories. Thus, we consider
our sample to be representative of moderate/late preterm
(gestational level > 33) infants with birthweight > 1,500 g.

Evaluation of measures and outcomes

Measures

In summary, the amount of compliant data derived
from the actigraphs, and sleep diaries was high (>70%)
at baseline for parents in preterm group. Table 1 shows
the participants’ completion of measures at baseline
and throughout the study. For the full-born group, the
number was slightly below 70% (Table 1). Two parents

requested additional guidance for completing the sleep
diary. Two actigraphs had defects; hence, the data were
unusable. Three participants reported that they had
skin allergies due to their actigraphs; therefore, the wear
time was reduced. Otherwise, no adverse events affected
the data collection of sleep. For the questionnaire, the
response rate was less than 70% in both groups (except
for mothers in full-born group at baseline) at all three
measure points (Table 1). At 6 months, the response rate
in preterm group decreased significantly, despite the fact
that the number of participants that remained in the
study was relatively high (Fig. 1).
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Table 3 Baseline infant characteristics

Group A. Preterm group, n=25 (100%)
(Responders, n=17)

Group B. Full-born group,
n=76 (100%) (Responders,

n=61 )
n (%) n (%)
Infant gestational age (GA)
Extremely preterm (GA < 28) 1(4.0) -
Very preterm (GA: 28-31) 1(4.0) -
Moderate/Late preterm (GA: 32-36) 15 (60.0) -
Term born (GA>37) - 61 (80.0)
Missing 8(32.0) 15(19.7)
Infant birthweight
Extremely low (<999 g) 1(4.0) -
Flow chart of participants
Very low (1,000-1,499 g) - -
Low (1,500-2,499 g) (36.0) -
Normal weight (> 2,500-4,199 g) 7(28.0) 57 (75.0)
High (=4,200 g) - 4(5.2)
Missing 8(320) 15(19.7)

Note: GA, gestational age

Table 4 Descriptive variables for subjective and objective sleep at baseline (2 months postpartum) for Groups A and B

Group A. Preterm group

Median (min-max)

Group B. Full-born group

Median (min-max)

Mothers Fathers? Mothers Fathers®
Sleep diary Responders Responders Responders Responders

n=18 n=18 n=>51 n=>51
Daytime function (1, very good; 5, very poor) 25(1.6-3.1) 24(14-3.) 2.1(1.0-3.9) 23(1.0-33)
Sleep quality (1, very restless; 5, very sound) 34(1.6-4.8) 34(2.0-47) 3.0(1.5-4.6) 34(1.6-43)
Number of daytime naps 0.4 (0-0.9) 0.2 (0-0.9) 0.1(0-1.1) 0.0 (0-0.7)
Daytime nap duration (min) 24.0 (0-62.0) 7.9 (0-70.0) 4.3 (0-60) 0.0 (0-49.0)
Sleep onset latency (min) 10.8 (1-82.0) 12.3(0-70.0) 31.4(1-89.0) 13.5(0-98.0)
Number of nighttime awakenings 24(13-49) 1.8(0.6-3.7) 2.7 (0.6-5.0) 14(0-4.7)
Wake after sleep onset (min) 1143 (12.4-253.8) 29.9 (3-96.0) 714 (86-155.0) 13.6 (0-74.3)
Early morning awakening (min) 13.1(5.7-43.3) 9.6 (0-85.0) 15.7 (0.7-72.9) 13.3(0-51.9)
Total wake time (min) 147 4 (40.0-247.5) 68.6 (30.0-132.7) 125.0 (29.7-237.1) 45.0(1.6-131.0)

Time in bed (min)
Total sleep time (min)
Sleep efficiency (%)
Actigraph

Time in bed (min)

Total sleep time (min)

Sleep onset latency (min)
Sleep efficiency (%)

Wake after sleep onset (min)

538.2 (421.4-707.9)
415.1 (301.3-5164)
726(523-91.2)

Responders
n=18

528.8 (431.2-695.4)
421.0 (343.4-500.8)
13.1(24-306)

78.3 (65.8-87.9)
100.0 (31-192.2)

4750 (373.0-621.4)
411.9 (309.3-507.1)
85.2(73.9-93.8)

Responders
n=18

466.0 (336.6-625.6)
387.4(292.1-500.9)
15.3(1.6-59.1)

85.8 (64.7-91.0)
37.6(26.1-884)

569.3 (4154-743.6)
427.0(302.9-582.9)
78.1(59.6-934)

Responders
n=53

538.0 (395.0-702.6)
433.0(328.0-561.8)
13.0 (1.0-654)
81.5(66.7-90.1)
61.7 (31.5-143.0)

475.7 (346.3-647.1)
425.7 (274.4-567.0)
90.6 (71.8-99.6)

Responders
n=53

462.0 (356.6-560.0)
397.7 (315.1-468.9)
13.0(2.9-48.2)
85.3(77.1-91.2)
34.0 (14.4-73.0)

2 including non-birth-giving mothers
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Outcomes

The descriptive statistics for sleep (actigraphy and sleep
diary) at baseline are presented in Table 4. Sleep data
were successfully reported for all selected sleep variables,
except for daytime naps (actigraph). Many parents forgot
to press the event button to register daytime naps and
marked night-time sleep only. Descriptive statistics for
selected health variables are presented at all three meas-
ure points (2, 6, and 12 months) in Table 5.

Parents in preterm group had lower median total sleep
time compared to parents in full-born group, as reported
in the sleep diaries. According to the sleep diaries, moth-
ers in preterm group also had the lowest median sleep
efficiency (72.6%), followed by mothers in full-born
group (78.1%). Fathers in both groups reported sleep
efficiency > 85% in the sleep diaries; normal sleep effi-
ciency is considered to be 85% or higher [59]. Similarly,
for actigraphy, mothers in preterm group had the lowest
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median value for sleep efficiency (78.3%), followed by
mothers in full-born group (81.5%). Fathers were above
the normal sleep efficiency value cut-off (Table 4). When
compared, mothers in preterm group showed a tendency
to sleep more during the daytime and reported a median
daytime nap duration of 24 min (sleep diary) com-
pared to mothers in full-born group. The former group
also tended to report the highest wake after sleep onset
(median=114.3 min, sleep diary; 100 min, actigraph)
per week. Overall, participants in both groups rated their
sleep quality as medium; daytime function was good
(Table 4).

For the selected health variables, there was a ten-
dency towards high frequencies of insomnia at baseline.
The prevalence remained high, particularly for moth-
ers (Table 5) at follow-ups. Fathers in preterm group
reported the highest baseline proportions, with 78.6%
at baseline. At 6 and 12 months, mothers showed higher

Table 5 Descriptive variables for insomnia, depression, fatigue, depression, social support, self-efficacy, stress and HRQoL at 2, 6 and

12 months postpartum for preterm and full- born infants parents

2 months postpartum

6 months postpartum

12 months postpartum

Mothers Fathers®

Mothers

Fathers® Mothers Fathersa

Group A. Preterm
group

Responders,n=16 Responders,n=14 Responders,n=9

Responders,n=6  Responders,n=10 Responders,n=8

Insomnia, n (%) 10 (62.5) 10 (71.4) 5(55.6) 2(333) 5(50.0) 1(12.5)
Fatigue, n (%) 9(56.3) 6(42.9) 5(55.6) 1(16.7) 4 (40.0) 3(37.5)
Depression, n (%) 2(12.5) 2(14.3) 3(33.3) - 3(30.0) 1(12.5)

HRQoL (median, min/
max)

Physical well-being
Mental well-being

Self-efficacy (median,
min/max)

Social support (median,

min/max)

Stress (median, min/
max)

Group B. Full-born
group

Insomnia, n (%)
Fatigue, n (%)
Depression, n (%)

HRQoL (median, min/
max)

Physical well-being
Mental well being

Self-efficacy (median,
min/max)

Social support (median,

min/max)

Stress (median, min/
max)

49,6 (20.8-64.5)
48.7 (32.0-59.2)
14.5 (8.0-19.0)

1.1 (1.0-2.5)

0.3 (0.1-0.6)

Responders, n=58

31(534)
37(63.8)
11(19.0)

50.0 (25.0-65.5)
50.0 (32.0-59.2)
16.5 (7.0-20.0)

1.6 (1.0-4.5)

0.4 (0-0.9)

49.7 (42.8-58.7)
48.7 (28.1-58.3)
16.5 (11.0-20.0)

1.3(1.0-1.8)

0.3 (0.1-0.6)

Responders, n=46

20 (4.5)
15(333)
7(15.2)

53.7 (37.0-61.3)
51.5(23.8-59.5)
16.5 (11.0-20.0)

1.6 (1.0-4.6)

0.3 (0.2-0.9)

55.1 (40.6-61.5)
475 (32.2-57.2)
15.0(10.0-18.0)

1.3(1.0-24)

0.3 (0.2-0.5)

Responders, n=39

27 (69.2)
21(53.8)
11(28.2)

526 (50.6-55.8)
52.3(21.9-60.0)
17.0 (9.0-20.0)

1.6 (1.0-4.0)

0.3 (0.9-0.71)

52.6 (50.6-55.8)
50.7 (43.5-58.0)
17.0 (13.0-20.0)

1.3(1.0-23)

0.2 (0.1-0.3)

Responders, n=31

13(41.9)
13 (419
4(129)

54.0(30.7-65.2)
524 (24.2-59.6)
16.0 (9.0-20.0)

1.8 (1.0-3.8)

0.3 (04-0.8)

51.7 (38.4-58.0)
50.8 (26.3-66.6)
14.5 (12.0-20.0)

1.5(1.0-2.38)

0.3 (0.2-0.6)

Responders, n=30

20 (66.7)
16 (53.3)
12 (40.0)

51.9(24.1-62.7)
50.2(18.8-61.5)
16.0 (8.0-20.0)

1.8 (1.0-4.0)

04 (0-0.8)

50.0 (41.8-56.4)
50.5(31.2-58.0)
15.5(10.0-20.0)

1.6 (1.0-2.6)
0.3(0.1-0.5)
Responders, n=31

13 (41.9)
12 (38.7)
9(29.0)

52.7 (40.1-65.5)
50.5 (18.7-60.6)
15.0 (9.0-20.0)

1.9 (1.0-4.6)

0.3 (0-0.9)

2 Including non-birth-giving mothers
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proportions of insomnia compared to fathers. Fatigue
level was also high, with mothers reporting higher
median values at all three measure points compared
to fathers, and the difference remained stable at 6 and
12 months. For HRQoL, there were no large differences
between both genders and both groups throughout the
study.

Identification of selected variables associated with attrition
rates at 6 and 12 months

Participation at 6 months

At 6 months, we did not find any baseline characteristics
associated with parents’ participation in preterm or full-
born group. Additional files 2 and 3 illustrate participant
characteristics associated with completion/dropout at
6 months (see Additional files 2 and 3).

Participation at 12 months

At 12 months, maternal dropouts in full-born group were
of a significantly lower age (»p =0.03) compared to com-
pleters. No other characteristics were found to be statisti-
cally associated with mothers’ participation. For fathers,
we found that higher age (p=0.05) and body mass index
(p=0.03) were statistically significantly associated with
dropout in preterm group. Conversely, a lower age was
statistically associated with dropout in full-born group
(p=0.03) at T2. No other characteristics at baseline were
associated with participation at 12 months. Additional
file 4 and 5 illustrate participant characteristics associ-
ated with completion/dropout at 12 months [see Addi-
tional file 4 and 5].

Discussion

This is, to our knowledge, the first study to evaluate the
feasibility of a prospective, comparative, longitudinal
study of the sleep and psychosocial health of parents of
preterm and full-born infants during the first postpar-
tum year. The primary aim was to assess recruitment and
attrition rates. The secondary aims were to 1) describe
and compare the characteristics of the participants, 2)
evaluate measures and outcomes, and 3) identify possible
associations between the selected variables and attrition
rates.

Based on our findings, a future longitudinal study may
be feasible; however, changes are recommended, par-
ticularly to optimise recruitment to the preterm group.
Efforts to minimise attrition rates at 6 and 12 months are
needed. The lessons learned from this feasibility study
may be helpful to other researchers planning similar
studies.

The recruitment of parents of preterm infants repre-
sented a major barrier in this study; the predefined fea-
sibility target of 75 couples was never reached. A low
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eligibility rate (42%) was a large barrier to the inclusion
of parents. The volume of twins/multiple infants was
surprisingly high (48.2%) and contributed to many exclu-
sions. Parents of twins and multiple newborns have more
severe sleep problems than parents of singletons [60, 61].
For this reason, they were excluded from the study.

Additionally, a high volume of non-Nordic speak-
ing individuals (20%) contributed to a high exclusion
rate. Parents without a sufficient command of a Nordic
language were not included because there were only
Norwegian versions of the information sheets and ques-
tionnaires. The child’s health condition was also often
poorer for parents of preterm infants, leading to 10.5%
of exclusions. Preterm infants are often hospitalised for
weeks/months and frequently transported between hos-
pitals for medical care [29]. For such reasons, 14.9% of
the preterm infants were excluded because they were
too old (> 5 weeks) when we tried to recruit them for the
project.

The refusal rate was high (62%) for parents in preterm
group, compared to full-born group (37%). Since refus-
ers did not have to provide any reason for their denial,
it is difficult to ascertain possible explanations. Infants
with low gestational levels have a higher risk of morbid-
ity and mortality [62]. Parents have described mental
unpreparedness, stress, and concern for their infant’s
health condition [63]. This can affect parents’ willingness
to participate in research [64]. To compensate for the low
recruitment rate, we prolonged the recruitment period
for the preterm group by several months after Decem-
ber 2019. Moreover, an additional neonatal intensive care
unit (Hospital 3) was included in January 2020. In March
2020, the COVID-19 pandemic ended all recruitment
efforts. By then, only 25 couples with preterm infants had
been recruited to preterm group.

In total, 78 parent couples with full-born infants were
recruited to full-born group, thus confirming that the
feasibility target of 75 couples was attainable. The eligibil-
ity rate for this group was high (70%). The most common
reason for ineligibility was having insufficient command
of a Nordic language and being a single parent (Fig. 1).
However, the consent rate was low (26%), indicating a
need for support. Childbirth and transition to parent-
hood is generally considered a stressful period for par-
ents [65]. The low consent rate might have been impacted
by such factors. Parents were recruited early after child-
birth when the situation was still new and demanding.
Postpartum parents are difficult to recruit for research
[66—-68], and our findings support this.

Failure to recruit study participants is a common prob-
lem in research; hence, it is important to identify barri-
ers and overcome them [69]. Our findings reveal a need
for changes in the recruitment procedure. For preterm
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group, a broadening of the inclusion criteria is necessary
to include a larger group of parents, particularly consid-
ering that many parents with minority backgrounds were
excluded. A study from Sweden recently confirmed our
results; minority parents and twins were common rea-
sons for the exclusion of parents in a similar project [29].
English and translated versions of questionnaires could
be designed to include parents with multiple ethnicities.
Understanding how ethnic factors are related to sleep
and health is essential to meet the care needs of the par-
ent population [70].

On forehand, we anticipated that parents of preterm
infants would be more difficult to recruit since they have
a higher burden compared to parents of healthy full-born
infants [9]. Parents of extremely preterm infants with low
birthweight have described the situation as psychologi-
cally demanding due to a higher risk of infant mortality
and morbidity [71]. Such circumstances can explain why
our sample primarily consisted of mainly moderate/late
preterm infants (Table 3). The most vulnerable parents
(those of infants with the lowest gestational level) were
never recruited for the project, even though we collabo-
rated with large Level 3¢ units with a high admission of
extremely/very preterm infants per year (see Additional
file 1). New research participants might be difficult to
reach for various reasons [72]. “Hidden” groups can be
underrepresented in research with large samples, and
the research does not entirely reflect their status [73].
Previous studies have shown that different factors can
impact parents participation in research negatively; hav-
ing infant with lower gestational age, infant illness, lack
of socioeconomic support, lower parental education
level, race, or lack of intact family [74—78]. Despite that
previous research successfully has included parents of
preterm infants in several studies; we have identified sig-
nificant methodological challenges if these parents shall
be successfully recruited in future cohort studies. Several
adjustments are necessary to increase success of these
parents. Standard recruitment strategies may not be
appropriate to recruit “hidden subgroups” like e.g., par-
ents with extremely low gestational level. More in-depth
knowledge regarding their special situation, with par-
ticular focus on mental and physical demands might be
required to successfully recruit them to research. Strat-
egies to do research participation less burdensome, and
support of families with particular high risk of recruit-
ment and retainment issues may facilitate their par-
ticipation [79]. Reduction of risks, support of resources,
building of trust with participants, and use of flexible
and creative recruitment strategies might be examples of
ways to support recruitment of vulnerable and “hidden”
research participants [80]. Fathers of preterm infants
with very low birthweight have reported that a lack of
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emotional support negatively affects their willingness to
be recruited for research [64]. Parents need emotional
support from health personnel and require help to cope
with the unexpected and demanding situation [81]. More
focus on face-to-face consultations, family-centred care,
and emotional and practical support can increase recruit-
ment success [64]. Improving health personnel’s com-
petence in addressing parents’ psychosocial needs and
strengthening communication skills can also heighten
recruitment potential [81].

The recruitment of parents of preterm infants raised
many ethical questions for our recruiters (nurses). Par-
ents sometimes experience stress levels that meet the
diagnostic criteria for acute stress disorder or posttrau-
matic stress disorder [82, 83]. If parents had a tempo-
rary difficult situation (e.g., related to an uncertain infant
health situation), our recruiters postponed the formal
request of participation until the next recruitment day.
Individuals’ capacity to give valid consent can be affected
by their emotional state, degree of understanding, and
available time to decide [84]. For the recruitment of par-
ents to be successful in future studies, a close collabora-
tion between researchers and clinical staff is essential
[51]. Our collaboration with NICU nurses was important
since they had a unique position to observe and follow
up postpartum parents’ mental health situation during
the hospitalization period. Our recruiting nurses had the
ability to contact inside- hospital support like psycholo-
gist or mental health services if parents needed such sup-
port. Parents were also informed to contact their own
doctor or health centre if experiencing mental health
challenges after discharge from hospital.

A long recruitment period and collaboration with sev-
eral neonatal intensive care units in Nordic countries
may be necessary to recruit parents of preterm infants in
forthcoming projects.

Recruitment to the full-born group was faster, consid-
ering the volume of parents willing to participate was
higher than expected. The nurses’ capacity was often
overstretched, and 109 parent couples were never asked
to participate. In future projects, a sufficient number of
collaborating nurses is needed to assess the high volume
of parents of full-born infants. The high volume of par-
ents of full-born infants also challenged our actigraphy
resources. Although actigraphs offer many advantages
for sleep research [85], they represented a high cost in
this study and later limited our recruitment opportu-
nities. We were also dependent on parents returning
the actigraphs after use to have them available for new
participants.

The identification of potential barriers is important
to support recruitment in the future [30]. Seeking the
involvement of nurses in recruitment was a challenge
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since it added to their daily tasks in the wards. The use
of health care personnel as recruiters can be challenging
because they often have limited time and a high work-
load [86, 87]. Similar barriers have been reported in other
studies [29]. Future studies should ensure that sufficient
resources are available for the recruitment of partici-
pants, particularly parents of full-born infants.

Recruiting parents as couples was another barrier.
Inclusion demanded consent from both parents, repre-
senting a problem if only one parent was present in the
ward. Similar barriers have been reported elsewhere
[29, 64]. Our recruiters attempted to overcome this by
recruiting parents at different times of the day. Informa-
tion sheets were left for absent parents, and postboxes
were hung in the wards to collect consent forms from
absent parents.

Failure to recruit a representative sample can result in
poor generalisability of results [51]. Our sample of par-
ents was representative of the Norwegian population in
terms of socioeconomic class, with a slight bias in rela-
tion to lower income for preterm infants from the Oslo
area. Similar to other projects, individuals with a lower
socioeconomic status, low income, or poor education
were underrepresented [30, 51, 88, 89].

This study included various research instruments to
assess sleep and health outcomes. Based on our evalua-
tions, all measures were feasible for use in a forthcoming
project. There were some minor issues regarding some of
the measures used in the study. First, it was noted that
some participants, for unknown reasons, had some off-
time events during the day. Some actigraphy recordings,
therefore, had missing intervals. Previous studies have
reported that low wear time is a problem [90]. Our over-
all evaluation demonstrated that actigraphy, sleep diaries,
and questionnaires are feasible for use in a forthcoming
study; thus, support of the response rates (sleep diary,
baseline for full- born group, and questionnaire) is neces-
sary in the future.

A longitudinal study requires a large number of moti-
vated participants who can commit themselves to the
study and long-term follow-up [51]. A long study dura-
tion and the use of repeated measures can be expe-
rienced as burdensome by participants and increase
attrition [89]. “Attrition” refers to the failure of partici-
pants to complete their participation after being enrolled
in a study [79]. Attrition is associated with a loss of sta-
tistical power and the risk of selective attrition bias [30].
Bias is expected in study results if attrition exceeds 20%
[91, 92]. In the present study, we did not identify any sim-
ilar determinants associated with attrition at 6 months.
At 12 months, dropouts had a lower age in full- born
group (both parents) and a higher age and body mass
index in preterm group (fathers). Future projects might
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benefit from testing methods to minimise attrition of
these respective participants. In sum, attrition at 6 and
12 months was high for both groups.

Attrition could sometimes be temporary; individuals
reentered the study at 6 and 12 months. Other cohorts
have reported similar tendencies [92]. To minimise attri-
tion in general, active methods such as reminder letters
and phone calls can be helpful [30]. “Barrier-reducing
strategies” are particularly important within longitudinal
studies [93, 94]. Difficulties, discomfort, or high demands
from research design negatively affect participation [30].
Reduction in participant burden (e.g. from data collec-
tion) has especially been highlighted to minimize attri-
tion [93]. Collection of sleep and health data using survey
alone could be considered [95]. A long study duration,
along with a burdensome data collection procedure, can
represent a large barrier for the recruitment and retain-
ment of parents [62, 64]. A study design with less exten-
sive data collection could also be appropriate for some
parent subgroups. Qualitative study designs could pro-
vide a deeper understanding of sleep and health matters
[96] and be a less burdensome approach to studying sleep
and health in parents with extremely preterm infants.

Limitations

This study had strengths and limitations. A lack of demo-
graphic data on refusers limited our possibility to observe
if certain groups were overrepresented in those who
declined to participate. Data on individuals who declined
participation can provide valuable information to develop
more successful recruitment strategies [97, 98]. Some
parents did not respond to the baseline questionnaire,
and we did not have sociodemographic and infant data
on the entire sample. To increase the amount of data for
statistical analyses, compliant data from the actigraphs
and sleep diaries were defined as>1 day with>24 h of
daily wear time. Seeking involvement from hospitals
was a time-demanding challenge; approvals from ethi-
cal committees and hospital leaders took longer than
we anticipated. It was also difficult to find collaborating
nurses who were willing to spend time recruiting for the
project. The COVID-19 pandemic ended our recruitment
efforts of parents of preterm infants; otherwise, recruit-
ment would have continued until the targeted number
of parents was reached. The sample size was limited and
for categorical variables, some of the categories included
too few individuals to make any statistical comparisons
possible. The pandemic also prevented adequate assess-
ment of the feasibility of using actigraphs and sleep dia-
ries in the long term. Parents of preterm infants were also
more vulnerable than expected; this adversely affected
recruitment. Lastly, more resources should have been
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prioritised for the recruitment of parents of healthy full-
born infants to meet the high volume of couples.

The strength of this study was sleep and health assess-
ment over time with extensive data collection, as well as
the inclusion of fathers. To our knowledge, no similar
study has studied sleep and selected health variables over
time using a similar study design [19, 20].

Conclusions

A feasibility study can provide valuable insight into parts
of a future project by asking “whether something can be
done, should we proceed with it, and if so, how” [28].
Based on our findings, a future study can be done, but
several changes are recommended. Particularly, recruit-
ment and attrition need support. Refinement of the
inclusion criteria is important to increase the recruit-
ment of preterm infants’ parents. We suggest including
English-speaking parents and minority groups, as well
as teaching clinical personnel about recruitment. We
also recommend a long recruitment period and coopera-
tion with several neonatal intensive care units in Nordic
countries to reach a higher volume of parents. Parents of
infants with severe and extremely low gestational levels
are vulnerable; hence, we suggest simplifying the data
collection procedure and investigating sleep and health
outcomes with qualitative study designs. For parents
of full-born infants, a focus on sufficient recruitment
resources is important. Attrition can be minimized with
barrier-reducing efforts. We recommend using active
methods such as contacting participants. The findings of
this study are important for other researchers planning
similar studies with the same parent populations.
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Abstract

Background: Poor sleep may negatively affect parents’ health-related quality of life
(HRQoL). This study aimed to describe and compare sleep and HRQoL in mothers and
fathers of preterm and full-born infants over time. We also assessed possible associations

between sleep, insomnia, and HRQoL over time in the total sample.

Methods: A longitudinal study of parents of preterm (n = 25 couples) and full-born

(n =76 couples) infants was conducted. To assess sleep, parents wore wrist actigraphs and
filled out sleep diaries for 2 consecutive weeks before responding to a digital questionnaire
regarding insomnia symptoms and HRQoL. Actigraphy and sleep diary data were collected at
the infant age of 2 months, while questionnaire data were collected at the infant ages of 2, 6,
and 12 months. Statistical analyses included linear regression and linear mixed models for

repeated measures.

Results: There were no statistically significant differences in total sleep time (actigraphy and
sleep diary) between the parent groups (preterm and full-born) at 2 months postpartum. Sleep
efficiency was significantly higher for the full-born group. All mothers reported significantly
shorter total sleep time and lower sleep efficiency compared to fathers (all p < 0.01). In the
whole sample, insomnia incidence at 2 months postpartum was high (> 43.5%), and for
mothers, it remained high at 6 and 12 months (> 50%). No significant HRQoL differences
were identified between the parent groups over time. Fathers reported significantly higher
physical HRQoL levels compared to mothers (p = 0.04). There were no significant
associations between total sleep time or sleep efficiency and HRQoL. Insomnia symptoms

were associated with reduced mental and physical HRQoL at all measurement points.

Conclusions: Sleep efficiency (actigraphy and sleep diary) was significantly higher for the

full-born group compared to the preterm group. Mothers (both groups) experienced
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significantly shorter total sleep time and lower sleep efficiency compared to fathers. The
incidences of insomnia symptoms were high at 2 months postpartum for the whole sample
and remained high at follow-up for mothers. Fathers (both groups) reported higher physical
HRQoL compared to mothers. Insomnia symptoms had a significantly negative impact on

parents’ long-term HRQoL.

Keywords: Health-related quality of life, parents, postpartum, sleep, insomnia, preterm

infant, full-born infant, nurse.

Background

Sleep is important for the normal function and recovery of all body systems [1]. Sleep affects
physical, cognitive, and mental health; the immune system; and social functions [2]. The
‘postpartum period’ refers to the immediate period from childbirth up to 6 months after [3].
During this period, parents often experience reduced opportunities for sleep, along with
increased wakefulness at night, daytime sleepiness, fatigue, and reduced neurobehavioral
performance [4]. Maternal sleep is often the most affected [5], but parental sleep often
gradually improves from 10-12 weeks postpartum [6]. Between 6 and 12 months postpartum,
several infants develop a more stabilized sleep pattern and sleep through the night [7].
However, some parents develop more significant sleep problems than others and are more
vulnerable to changes following childbirth [8]. Postpartum sleep disturbances have been
associated with a wide array of negative health consequences, including postpartum

depression [9, 10].
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Although sleep deprived, most parents experience the birth of an infant as a happy life event
[11]. In contrast, parents have described a preterm birth as a crisis and a traumatic life
experience [11]. Preterm births are defined as deliveries before 37 completed weeks of
gestation [12]. The early birth and admission of a preterm infant to the neonatal intensive care
unit (NICU) has been associated with considerable stress for caregivers, particularly if infants
are in the lower birthweight categories and have a higher risk of mortality and morbidity (very
low birthweight > 1,500 g) [13]. Preterm infants can be hospitalized for weeks or even months
and discharged from the hospital with complex health needs [14]. For parents, the
consequences of a preterm birth can be far-reaching and influence several life aspects [15].
Two reviews reported that the sleep quality and quantity of mothers of preterm infants are
poor in the first few postpartum months [16, 17]. High levels of perceived stress negatively
affect these mothers’ sleep outcomes [9, 11, 16]. Stress can lead to poor sleep and, in turn,
increase the risk of fatigue, anxiety, and depression, as well as reduce health-related quality of
life (HRQoL), early after childbirth [11, 18]. Previous research has mainly focused on sleep
among mothers of preterm infants early in the postpartum period, while there has been little
focus on fathers’ sleep [16, 17]. There is also a lack of comparative studies to determine

whether sleep differs between parents of preterm and full-born infants over time [17].

Pregnancy and postpartum have been identified as vulnerable periods for developing sleep
problems such as insomnia, particularly for women [8, 19]. The diagnostic criteria for
insomnia diagnosis are defined as ‘difficulty initiating or maintaining sleep for at least

3 months, in addition to impaired daytime functioning caused by the sleep disturbance’ [20].
Previous publications have reported that insomnia prevalence for postpartum mothers is very
high (60%) immediately after childbirth and remains high (41%) after 2 years [8, 19].
Different factors, such as genetic, environmental, social, medical, and mental conditions

(including stressful life events), can contribute to the onset of insomnia [21-23]. Although
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parents of preterm infants may be at risk of developing insomnia due to the stressful birth
event, few studies have examined the prevalence of insomnia for these parents. In a
Swedish study, Blomgvist et al. [24] identified a high insomnia prevalence in parents of
preterm infants early after childbirth, particularly mothers. Insomnia has been associated with
significant physical and mental health impairments, including poor HRQoL, in other

populations [25, 26].

HRQoL is an important outcome and a prominent indicator of how various conditions affect
individuals’ lives [27]. HRQoL is a multidimensional concept covering physical,
psychological, social, and spiritual aspects of life [28]. Previous cohort studies have compared
the quality of life (QoL) of parents of preterm and full-term infants. Some studies have
reported no differences in QoL [29, 30], while others have indicated lower QoL for parents of
preterm infants [31-33]. None of these studies, however, have included an assessment of sleep
or insomnia. To our knowledge, no longitudinal study has explored sleep and its associations
with health and HRQoL over time in this vulnerable parent population [16, 17].Considering
that a preterm delivery might be a stressful life event with the potential to adversely affect
parental sleep [9, 11, 34], we hypothesized that parents of preterm infants have higher sleep
impairment than parents of full-born infants. Based on the literature, we also hypothesized
that mothers of preterm infants would be more susceptible to sleep disturbances than mothers
of full-born infants [35] and fathers [24, 36]. Lastly, we hypothesized that poor sleep might
have the potential to negatively affect parents’ overall HRQoL [11]. This study aimed to
describe and compare sleep and HRQoL in mothers and fathers of preterm and full-born
infants over time. We also assessed possible associations between sleep, insomnia, and

HRQoL over time in the total sample.
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Methods

Study design, setting, and population

A comparative longitudinal study was conducted between June 2019 and March 2020. Parents
were recruited as couples into two separate groups: one group included parents with preterm
infants (born before the 37th week of pregnancy), recruited from NICUs and maternity wards,
whereas the other group (comparison group) included parents with full-born infants (born

after the 37th week of pregnancy), recruited from two maternity wards.

The inclusion criteria for both parent groups were that parents needed to be over 16 years of
age, be living together, and have a sufficient command of a Nordic language (written and
oral). Both mother—father parents and same-sex parents (referred to as birth-giving and non-

birth-giving mothers) were included in the study.

Parents were excluded if they had a serious drug addiction (recorded in the patient journal; cf.
International Classification of Diseases (ICD-10) or Diagnostic and Statistical Manual for
Mental Disorders [4th ed.]), the newborn had serious deformities/or a life-threatening
condition that could affect survival, the mother had given birth to multiple infants, or the
mother had a condition/diagnosis which made participation in the project ethically
challenging (serious, life-affecting health issues). Parents with shift work were excluded, as
working at night impacts sleep. Those with sleep diagnoses were also excluded. See Figures

la and 1b for a flow chart of the participants.

PLACE FIGURES 1A AND 1B HERE
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Parents with preterm infants were recruited from four different NICUs and one maternity
ward in southeastern Norway. Three of the NICUs were at Level 3c, while one was at

Level 3b. In Norway, Level 3c units have the highest medical competence to treat extremely
preterm infants, starting from gestational age (GA) 23. Level 3b units have the second-highest
competence and treat preterm infants from GA 26 [37]. Parents with full-born infants were

recruited from two maternity wards which treated healthy mothers with uncomplicated births.

Sample size

The study sample size was estimated using data from two previous studies reporting on
differences in total sleep time (TST) for mothers of preterm [11] and full-born infants [38].
Previous research has shown that mothers of preterm infants sleep, on average, for

6.3 (SD 2) hours per night [11], compared to 7.0 (SD 1) hours for a group of mothers of full-
born infants [38]. Thus, we assumed a one-hour difference in the TST between the groups. To
account for multiple testing, we estimated that it would be sufficient to include > 75 couples

with a preterm infant and > 75 couples with a full-born infant.

Recruitment

A collaborating nurse within each hospital ward was responsible for the recruitment of parents
of preterm and parents of full-born (comparison group) infants. The nurses identified eligible

parent couples and received informed consent from parents who wanted to participate.

The original plan was to recruit the targeted number of parent couples to the preterm and full-
born groups between June and December 2019. For the preterm group, the recruitment period

was more extensive due to a low recruitment rate. The total recruitment period for the preterm
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group was 33 weeks, until March 2020 when coronavirus disease 2019 (COVID-19)
restrictions ended all recruitment efforts. By then, only 25 parent couples had been recruited

to the preterm group.

For the full-born group, 78 parent couples were recruited within 15 weeks from the
two maternity wards. Two couples withdrew their consent before the baseline measurement.

Therefore, a total of 76 parent couples participated in the full-born group.

Data collection

All parent couples were included before 5 weeks postpartum so that actigraphs and sleep
diaries could be sent to parents’ home addresses before the first data collection. Subjective
and objective sleep data were collected at the infant age of 2 months (68 weeks postpartum).
Participants received a postal mail with two preprogrammed actigraphs — Respironics
Actiwatch 2 (Philips Healthcare, Philips.com; https://www.philips.no/healthcare ) — and two
preplotted (dates only) sleep diaries to be completed over the same period as the actigraphs.
After 2 weeks of sleep recordings, parents responded to a digital questionnaire regarding
insomnia and HRQoL. The actigraphs and sleep diaries were returned to the first author in a
prepaid envelope. The data collection occurred before and during the first wave of the
COVID-19 pandemic. The pandemic introduced great uncertainties regarding how the virus
was spread; hence, it was decided to not distribute actigraphs and sleep diaries to parents after
March 2020. Sleep data from actigraphs and sleep diaries were therefore only collected at 2

months.

Parents responded to a digital questionnaire at three measurement points (2, 6, and
12 months). The questionnaire included items on parental sociodemographic variables such as
age, educational level, income, employment status, ethnicity, weight, height, and parity. The

8
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questionnaire also included items on the infants’ data, including GA at birth, birthweight, and
infant length. All sociodemographic variables have been associated with sleep in previous

research [16].

Sleep measurements

Subjective sleep (sleep diary)

Subjective sleep data was collected using sleep diaries. At baseline, both parents
independently completed a sleep diary for 2 weeks. A sleep diary similar to Carney et al.’s
[39] recommendation was used. The diary consisted of the parents’ estimates of own daytime
and nighttime sleep patterns, including perceived sleep quality. The following measures were
reported in the sleep diary: number of daytime naps, daytime nap duration, daytime function
(1, very good; 5, very poor), sleep onset latency (SOL — the number of minutes to fall asleep),
wake after sleep onset (WASO — the number of minutes awake between sleep onset and sleep
offset), number of nighttime awakenings, early morning awakening, total wake time (SOL +
WASO + early morning awakening), TST (number of minutes asleep in bed after ‘lights off’,
considered nighttime sleep), time in bed (TIB = the duration spent in bed), sleep efficiency
(SE =% TST as a percentage of TIB), and sleep quality rating (1, very restless; 5, very poor)

[40, 41].

Objective sleep (wrist actigraphy)

Obijective sleep-wake data was assessed at baseline using wrist actigraphs — Actiwatch 2
(Philips Healthcare, Philips.com; https://www.philips.no/healthcare). Actigraphs are

noninvasive motion sensors used to assess sleep-wake patterns in adults [42, 43]. Actigraphy
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has been tested and found reliable compared to polysomnography, especially for TST
estimates [44]. The sensitivity of the Actiwatch was set to medium. Data was collected in 30-
second epochs (activity counts) and transferred to a computer for analysis. Parents were asked
to press an event marker to indicate when they went to bed to sleep for the night and when
they got out of bed in the morning. Parents wore the Actiwatch on their nondominant wrist.
The following measures were derived from the actigraphs: SOL, TIB, SE, WASO, total wake

time, and TST.

Questionnaire

Insomnia

The Bergen Insomnia Scale (BIS) was used to assess insomnia symptoms at all

three measurement points (2, 6, and 12 months) [45]. The BIS was originally developed to
correspond with the diagnostic criteria for insomnia presented in the Diagnostic and
Statistical Manual for Mental Disorders (4th ed., Text Revision) [46]. Each BIS item is
scored along a scale from 0 to 7, indicating the number of days per week for which a specific
insomnia symptom was experienced (0—7 days). The first four items measure sleep
impairment, assessing sleep onset (sleep latency > 30 minutes), WASO (> 30 minutes), early
morning awakening (> 30 minutes), and nonrestorative sleep, and the last two items measure
daytime impairment and dissatisfaction with sleep [45]. The BIS provides a total score and
may be used as a dichotomous score for the presence or absence of chronic insomnia [8].
Chronic insomnia disorder was defined as scoring 3 days per week or more on at least one of
the first three items, as well as 3 days per week or more on at least one of the latter two items
[45]. The BIS originally defined insomnia as symptoms experienced during the past month

but was modified to a wider time frame of the last 3 months in the updated Diagnostic and
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Statistical Manual for Mental Disorders (5th ed.)/International Classification of Sleep
Disorders-3 diagnostic criteria [47]. The BIS has acceptable test—retest reliability and good

validity in relation to other self-report measures and polysomnography [45].

HRQoL

HRQoL was assessed using the RAND Medical Outcomes Study 36-Item Short Form Survey
(RAND-36) [48]. The RAND-36 is a self-reported generic HRQoL questionnaire that
includes eight domains: general health, bodily pain, physical function, role limitation
(physical), mental health, vitality, social function, and role limitations (emotional). The
domains can be combined into physical and mental scales reflecting both physical (physical
component summary [PCS]) and mental (mental component summary [MCS]) well-being [48,
49]. The RAND-36 is scored using values from 0 to 100, with 100 representing optimal health
[50]. The Norwegian version of the RAND-36 has been reported as a valid and reliable

instrument for assessing HRQoL [51].

Attrition

Attrition refers to the failure of participants to complete their measurements after being
enrolled in a study [52]. Not all participants responded to the questionnaire. Consequently, the
number of participants at a given assessment point did not always correspond to the number
of returned questionnaires. Therefore, we decided to compute attrition based on the number of
participants (mothers and fathers) and not couples. Attrition rates were calculated as
participants (mothers or fathers) who completed the questionnaire at 6 and 12 months divided

by the number of participants (mothers and fathers) at baseline, 2 months (Figures 1a and 1b).
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259
260  Statistical analysis

261  IBM SPSS Statistics version 26 (IBM Corp., Armonk, NY, USA) was used for the statistical
262  analyses. Descriptive statistics were used to describe the study sample. Categorical data are
263  presented as frequencies and percentages, and continuous data are presented as median,

264  minimum, and maximum values.

265  The mean values of sleep obtained from 7 days of actigraphy and sleep diary data were
266  analysed. In the case of missing data, the 7 days with the least combined missing data from
267  both measures (actigraphy and sleep diary) were used. Daytime nap time was not collected
268  from actigraphs since many participants had forgotten to use the Actiwatch’s button to

269  register daytime sleep. Therefore, daytime sleep was registered in sleep diaries only.

270  To assess possible differences in TST and SE between the parent groups (preterm compared
271 to full-born) and genders (mothers compared to fathers), we fitted four linear regression

272 models with TST and SE as the dependent variables and parent (mother or father) and group
273 (preterm or full-born) as the independent variables. To investigate if there was an interaction
274  between the group and parent variables, in addition to the additive effect (e.g. if being a

275  mother of a preterm infant presented an additional burden), we fitted an interaction term

276 (group * parent). This interaction was not significant for any of the models, so we further

277  adopted models fitted with group and parent variables only.

278  To assess whether there was a difference in TST and SE between parents of preterm and full-
279  born infants, we fitted four different regression models assessing four dependent variables: the
280  sleep diary variables were a) TST and b) SE, while the actigraphy variables were ¢) TST and

281 d) SE. The independent (indicator) variables were
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Longitudinal data analyses were performed using linear mixed models for repeated measures
to include multiple repeated measurements of each patient’s outcome over time. Possible
associations between sleep, insomnia, and HRQoL were assessed with multiple linear

regression.

To ease interpretation of the linear regression results, we also computed effect sizes (ESS)
[53]. The ES is interpreted as follows: d < 0.1, very small effect; d < 0.2, small effect; d < 0.5,

moderate effect; and d < 0.8, large effect [53].

Results

Attrition and missing data

The longitudinal sample included 25 parent couples with preterm infants and 76 couples with
full-born infants. At 6 months, 21 (preterm) and 61 (full-born) couples participated in the
study. At 12 months, 17 (preterm) and 60 (full-born) couples participated in the final

measurement (Figures 1a and 1b).

For the preterm group, 25 couples (25 mothers and 25 fathers) were recruited for the study.
Nine mothers and 6 fathers responded to the questionnaire at 6 months, producing attrition
rates of 64% (mothers) and 76% (fathers). At 12 months, 10 mothers and 8 fathers responded,

producing attrition rates of 60% (mothers) and 68% (fathers; Figure 1a).
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For the full-born group, 76 parent couples (76 mothers, 73 fathers, and 3 non-birth-giving
mothers) were recruited for the study. Thirty-nine mothers and 31 fathers responded to the
questionnaire at 6 months, producing attrition rates of 49% and 59%, respectively. At 12
months, 30 mothers and 31 fathers responded; attrition rates were 61% and 59%, respectively

(Figure 1b).

Characteristics of the sample

Tables 1a and 1b present the sociodemographic characteristics of the parent and infant
samples. The median maternal age was 30.5 years (preterm group) and 31.5 years (full-born
group). For fathers, the median age was 32.0 years (preterm) and 33.0 years (full-born). The
parent groups were quite similar according to age, body mass index, education, and income
level. Most participants were first-time parents (primiparas) and had Norwegian ethnicity and
an income level > NOK 500,000 (about €50,000) per year. As many as 15 (60%) of the
infants in the preterm group were in the ‘moderate/late’ category, with GA between 32 and 36
weeks. Only 2 (8%) were in the extremely preterm (GA < 28) and very preterm (GA 28-31)

categories.

PLACE TABLES 1A AND 1B HERE

Subjective and objective sleep in the parent sample

Descriptive data for the parents’ subjective and objective sleep at baseline (2 months) are
presented in Table 2. There was a general tendency towards mothers (preterm and full-born)
reporting lower SE (sleep diary) compared to fathers. Fathers’ SE was above the cutoff for
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normal values, which is considered > 85% [54]. Mothers (preterm group) reported the highest
WASO and seemed to compensate for this by sleeping during daytime. Parents’ daytime

function and self-rated sleep quality were quite similar and comparable for all responders.

PLACE TABLE 2 HERE

Group differences in subjective and objective sleep

ISt

Regarding TST (baseline), there were no statistically significant differences between the

parent groups for either the sleep diary or actigraphy (data not shown).

SE

For SE, there were statistically significant differences between the parent groups. Parents in
the full-born group reported higher SE values compared to those in the preterm group when
assessed with actigraphy (B = 2.20, 95% CI [0.28 to 4.13], p < 0.025) and the sleep diary

(B = 3.68, 95% CI [0.67 t0 6.69], p = 0.017).

Gender differences in subjective and objective sleep

ISt

Comparing TST differences regarding gender, mothers (preterm and full-born) reported, on
average, 40 minutes shorter TST compared to fathers in their sleep diaries (B = 39.15; 95% ClI

[22.62 to 55.67], p < 0.001). No similar differences were assessed by actigraphy.
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SE

When genders were compared for SE differences, mothers (preterm and full-born) reported
significantly lower SE levels (4% lower) compared to fathers on actigraphy (B = 4.26, 95%
CI[2.58 t0 5.94], p < 0.001). When SE was assessed with the sleep diary, mothers (preterm
and full-born) reported, on average, about 12% lower SE compared to fathers (B = 11.93,

95% CI [9.29 to 14.58], p < 0.01). Gender differences were more pronounced when SE was

assessed with a sleep diary than when using actigraphy data.

Insomnia

The prevalence of insomnia symptoms was high for both parents in both groups at baseline
(Table 3), but parents in the preterm group demonstrated higher baseline incidences: 62.5%
CI [35.4 to 84.8] for mothers and 71.4% CI [41.9 to 91.6] for fathers. The incidences for the
full-born group were 53.4% CI [39.9 to 66.6] for mothers and 43.5% CI [28.9 to 58.9] for
fathers. Over time, the insomnia incidence remained high (> 50%) for mothers (preterm and
full-born) at both 6 and 12 months postpartum. However, the tendency between the parent
groups was reversed, as parents in the full-born group reported a higher incidence of
insomnia. There was also a tendency towards mothers (preterm and full-born) reporting a
higher incidence of insomnia compared to fathers at the 6- and 12-month measurements

(Table 3).

PLACE TABLE 3 HERE
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HRQoL

HRQoL was assessed at 2, 6, and 12 months postpartum (Table 3). Considering the entire
follow-up, there was no statistically significant difference between parents of preterm and
full-born infants regarding PCS (B = 1.42; 95% CI [-1.11 to 3.94], p = 0.273) or MCS (B = -

0.10, 95% CI [-3.83 t0 3.6], p = 0.962).

However, fathers (preterm and full-born) reported significantly higher PCS levels compared
to mothers (preterm and full-born; B = 2.24; 95% CI [0.11 to 4.37], p = 0.04). The difference
between mothers and fathers was present at baseline and did not change over time. Further,
the PCS levels remained unchanged over the entire observation period. For the MCS, our data
did not reveal any differences between mothers and fathers (B = 0.76; 95% CI [-2.41 to 3.93],
p = 0.640). Notably, MCS levels remained unchanged from baseline (2 months) to 6 months
but decreased significantly for both groups at 12 months (B = -2.16; 95% CI [-4.31 to -0.02],

p = 0.048).

Associations between sleep variables, insomnia, and HRQoL over time

Associations between parents’ TST, SE, and insomnia and their HRQoL were analysed using
multiple linear regression. For SE and TST (sleep diary and actigraphy), there were no
significant associations between the sleep variables at baseline and the PCS or MCS
(Additional Files 1-4). Using mixed models for repeated measures adjusted for gender,
insomnia was strongly associated with lower HRQoL (Table 4). The effect was more
pronounced for the MCS (B = -6.93 95% CI [-10.31 to -3.55] p < 0.001) compared to the PCS
(B =-3.64 95% CI [-6.04 to -1.25], p = 0.003). For mental well-being (MCS), the reduction
for those with insomnia was twice as large as that estimated for physical well-being (PCS).

However, due to high data variations, the ESs were small (0.24 for the mental component and
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0.18 for the physical component). Time, gender, and group did not affect the highly
significant association between insomnia and HRQoL at any measurement point. Table 4 lists

the changes over time in the PCS and MCS.

PLACE TABLE 4 HERE

Discussion

To the best of our knowledge, this is the first study to examine parental sleep, insomnia
symptoms, and HRQoL in mothers and fathers of preterm and full-born infants over time
during the first postpartum year. Our key findings were that SE was lower for parents in the
preterm group compared to those in the full-born group at 2 months postpartum. Moreover,
our data revealed significant differences in sleep between the genders in the total sample.
Mothers (preterm and full-born) reported significantly shorter TST and lower SE than fathers.
Gender differences were most pronounced when sleep was assessed using subjective sleep

diaries.

Additionally, we identified a very high prevalence of insomnia symptoms in both parent
groups at 2 months postpartum. Although the prevalence decreased, the insomnia incidence
remained stable and high for mothers (preterm and full-born) at the 6- and 12-month
measurements. We also identified a statistically highly significant association between
insomnia symptoms (at 2 months postpartum) and parents’ mental and physical well-being.

The association was most pronounced for mental well-being.

In line with our hypotheses, our results confirmed that parents of preterm infants are

significantly more susceptible to experiencing poor sleep, with lower SE, than parents of full-
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born infants. The explanation for these results might be that parents of preterm infants’
transition to parenthood is far more stressful, with a higher risk of infant hospitalization and
concerns for the infant’s medical condition and long-term health outcomes [55]. Stress has
been highlighted as a major factor causing sleep problems for these parents [11, 16, 56].
Parents have described the NICU environment as unfamiliar and frightening [57]. They are
often constantly present [58, 59] and underprioritize their own sleep [34, 60]. The NICU
environment is primarily dedicated for the provision of advanced medical care and not for
parental sleep [58, 61]. High levels of parental stress, together with concerns for the infant,
and hospitalization in the NICU [58, 59] might explain the sleep differences in our parent

samples.

We also hypothesized there could be gender differences in sleep between mothers and fathers.
Our baseline results confirmed this hypothesis: the mothers in our sample (preterm and full-
born) experienced shorter TST and lower SE compared to fathers. The literature supports our
results [62-64]. Postpartum mothers often struggle to achieve restorative sleep during the first
postpartum months [62]. Despite maternal sleep pattern changes being a ‘normal
phenomenon’ [65], it is important to note that some mothers develop more serious sleep
problems of a more chronic nature [66]. Mothers with significant sleep problems may have a
higher risk of developing mental health issues — such as postpartum depression [6], which has

been associated with negative outcomes for the whole family [67].

Our results indicated that gender differences regarding sleep were most pronounced when
sleep was assessed using subjective sleep diaries. This is in line with previous research, which
has reported discrepancies between subjective and objective sleep measurements [68, 69].
Subjective and objective sleep measurements are often used in combination to provide more

in-depth sleep assessments [70, 71]. Although subjective and objective sleep measurements
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(such as sleep diary and actigraphy, respectively) have different strengths and limitations,

both measurements have been found reliable to give a valid indication of TST and SE.

Our results particularly raise concerns for mothers giving birth to preterm infants. These
mothers reported the lowest SE among all participants. This is in line with previous studies
that have raised concerns about these mothers’ sleep and mental health outcomes in the early
postpartum period [11, 18, 72-74]. Mothers of preterm infants have a higher risk of
postpartum depression compared to those of full-born infants [75, 76]. Sleep disturbances and
stress are often closely linked [11]. The high levels of maternal stress described in the
literature [11, 16, 18, 34] may partly explain these mothers’ poor sleep outcomes, but further
research is required. Efforts to reduce stress may be one way to support sleep for future

mothers with preterm infants [11].

There was an overall pattern indicating a high prevalence of insomnia symptoms for both
parent groups at 2 months postpartum. For mothers, the prevalence remained high at 6 and
12 months postpartum. Our results are in line with the literature confirming that postpartum
mothers generally have a high prevalence of insomnia, which could be chronic [8, 19, 77].
The high prevalence of maternal insomnia symptoms is of concern since insomnia is

associated with mental health issues [78-81].

For parental HRQoL, we did not identify any differences between the groups or genders,
which was surprising. We hypothesized that for parents with preterm infants, poor sleep could
have a negative impact on parents’ HRQoL, as described in the literature [10]. We did not
find any significant associations between the baseline variables for TST or SE and parental
HRQoL. However, there was a highly significant association between insomnia symptoms
and reduced parental HRQoL over time, particularly for the subscale mental well-being. This

is of concern since the prevalence of insomnia symptoms was high in our sample.
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Insomnia is a rising public health problem with both individual and economic consequences
[23, 82, 83]. Our results indicate the need for insomnia prevention and treatment in
postpartum parents, with a particular focus on mothers. The use of screening tools to evaluate
sleep, insomnia symptoms, and depression should be implemented as standard care to identify
vulnerable parents [84]. Different interventions should also be tested to treat insomnia among
new parents. Nonpharmacological treatments, such as cognitive behavioural therapy, have

been tested to be effective [85].

We suggest a stronger focus on sleep promotion, with guidance from early in the postpartum
period. Evaluations of sleep disturbances and depression, with advice for sleep optimization,
should be included as standard postpartum care for all parents within neonatal caregiving
[86]. Nurses/midwives in hospital wards are in a unique position to provide guidance and
recommendations to new parents so they can maintain a consistent sleep pattern [87]. Such
guidance could be implemented as standard information for parents [88]. More studies on
factors that affect postpartum parents’ sleep are needed so that sleep-promoting efforts can be

developed.

Strengths and limitations

This is, to our knowledge, the first comparative longitudinal study to evaluate sleep, insomnia,
and HRQoL in parents of preterm and full-born (comparison group) infants over time. The
strengths of this study are the longitudinal study design, with collection of sleep and HRQoL

data for both mothers and fathers in both groups over time.

The recruitment of parents of preterm infants represented a challenge in this study. We aimed
to recruit a homogenous sample, which was reflected in rather strict inclusion criteria. The

volume of twins/multiple infants (48.2%) and non-Nordic speaking individuals (20%) was
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surprisingly high for parents of preterm infants, and the inclusion criteria contributed to many
exclusions (Figures 1a and 1b). Around two-thirds of the preterm infant group refused to
participate, compared to one-third of the full-born group (Figures 1a and 1b). Due to the low
number of participants, the statistical power was limited, and many of our estimates had low
precision (increased risk of type 2 error). Retainment of parents over time was another
challenge. The failure of parents to complete their participation at 6 and 12 months was high
for both parent groups. This reduced the power for statistical analyses in this longitudinal

study, compared to what was originally planned.

Other strengths of this study are the long-term sleep and HRQoL assessment, as well as the
subjective and objective sleep measurements. The measurements give a broad picture of sleep
pattern and relevant sleep variables, as high night-to-night variability is common for
individuals suffering from insomnia [89] and postpartum parents in general [62, 90]. It was
unforeseen that COVID-19 restrictions would interfere with recruitment and the long-term use

of sleep measures; thus, we only could present actigraphy and sleep diary data at baseline.

We defined usable data for the actigraphs and sleep diaries as > 1 day with > 24 hours of daily
wear time; data that did not fulfil these criteria had to be discarded. This represents a
limitation for our results since studies suggest that actigraphs should be used for at least 5—

7 nights to accurately measure TST and SE [91].

Overall, the difficult recruitment of parents with preterm infants, high attrition rates, and the
COVID-19 outbreak hampered recruitment and data collection in this longitudinal study.
However, the statistically significant association between insomnia symptoms and HRQoL

was highly noteworthy, and we considered it clinically relevant.
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Conclusions

This study introduces knowledge about sleep and HRQoL in parents of newborn babies.
Insomnia was identified as a frequently occurring sleep disorder among the studied parents.
The prevalence was high in both groups 2 months postpartum and remained high at 6 and

12 months postpartum for the mothers. An important finding was that insomnia was the only
sleep variable that had a significant negative impact on parents” HRQoL. Mental HRQoL was

particularly negatively affected.

Another important result was that parents of preterm children had poorer sleep quality at

2 months postpartum, assessed with subjective and objective measures, compared to parents
of full-born infants. Mothers in both groups had significantly lower SE and shorter TST
compared to the fathers for the same period. When HRQoL was compared between parent
groups, no statistically significant differences were identified. Fathers in both groups had

higher physical HRQoL compared to the mothers at all assessment points.

Our results indicate that postpartum parents have impaired sleep after childbirth, and this
requires increased attention from health professionals. We suggest a stronger focus on sleep
support and the prevention of sleep disorders, especially for new mothers. A particular
concern should be paid to developing sleep support for vulnerable groups, such as mothers of
preterm infants. Within clinical caregiving, sleep screening should be introduced as a standard
routine so that parents with sleep problems can be identified and receive sleep-promoting

help. Insomnia prevention is important to promote HRQoL among future postpartum parents.

23



537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

Abbreviations

BIS: Bergen Insomnia Scale, COVID-19: coronavirus disease 2019, ES: effect size, GA:
gestational age, HRQoL.: health-related quality of life, MCS: mental component summary,
NICU: neonatal intensive care unit, PCS: physical component summary, QoL: quality of life,
RAND-36: RAND Medical Outcomes Study 36-Item Short Form Survey, SE: sleep
efficiency, SOL.: sleep onset latency, TIB: time in bed, TST: total sleep time, WASO: wake

after sleep onset.

Declarations

Ethics approval and consent to participate

The study was approved by the Norwegian National Research Ethics Committees (reference
no. 2018/1025). The study was conducted in accordance with relevant ethical guidelines and
regulations. Research departments and respective leaders at the hospitals permitted

implementation of the study in hospital wards. All parents gave their informed consent.

Consent for publication

Not applicable

Availability of data and materials

The datasets used in the current study are available from the corresponding author on

reasonable request.

24



558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575
576
577
578
579
580

Competing interests

The authors declare they have no competing interests.

Funding

This study did not receive any financial support.

Authors’ contributions

GNM was responsible for the overall conception and design of this study, statistical analysis
and interpretation of data, and writing of the manuscript. LF, SH, MS, and BB took part in all
decisions and were involved in the writing process. All authors revised the manuscript and

approved the final work.

Acknowledgements

We would like to express our appreciation to all participating parents, nurses, and hospital

ward staff who cooperated in this longitudinal study.

References

[1] Carscadon M, Dement W. Normal human sleep: an overview. In: Kryger M, Roth T, Dement,
WC, editor. Principles and practice of sleep medicine. 6 ed. Philadelphia: Elsevier; 2017. p.
15-23.

[2] Redeker NS. Developmental aspects of normal sleep. In: Redeker NS MP, editor. Sleep
disorders and sleep promotion in nursing practice. New York: Springer Publishing; 2011. p.
19-32.

25



581
582
583
584
585
586
587
588
589
590
5901
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630

(3]

(4]

(5]
(6]
(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]
(17]
(18]

[19]

[20]

(21]

Romano M, Cacciatore A, Giordano R, La Rosa B. Postpartum period: three distinct but
continuous phases. J Prenat Med 2010;4:22-25.

Insana SP, Garfield CF, Montgomery-Downs HE. A mixed-method examination of maternal
and paternal nocturnal caregiving. ) Pediatr Health Care 2014;28:313-321.
do0i:10.1016/j.pedhc.2013.07.016.

Montgomery-Downs H, Stremler R, Insana S. Postpartum Sleep in New Mothers and Fathers.
Open Sleep J 2013;6:87-97. d0i:10.2174/1874620901306010087.

Dgrheim S, Bondevik G, Eberhard-Gran M, Bjorvatn B. Sleep and depression in postpartum
women: a population-based study. Sleep 2009;32:847-855.

Bruni O, Baumgartner E, Sette S, Ancona M, Caso G, Di Cosimo ME, Mannini A, Ometto M,
Pasquini A, Ulliana A, Ferri R. Longitudinal study of sleep behavior in normal infants during
the first year of life. J Clin Sleep Med 2014;10:1119-1127. doi:10.5664/jcsm.4114.

Sivertsen B, Hysing M, Dgrheim SM, Eberhard-Gran M. Trajectories of maternal sleep
problems before and after childbirth: a longitudinal population-based study. BMC Pregnancy
Childbirth 2015;15:129. doi:10.1186/s12884-015-0577-1.

Busse M, Stromgren K, Thorngate L, Thomas KA. Parents responses to stress in the neonatal
intensive care unit. Crit Care Nurse 2013;33:52-60. doi:10.4037/ccn2013715.

Vigod SN, Villegas L, Dennis CL, Ross LE. Prevalence and risk factors for postpartum
depression among women with preterm and low-birth-weight infants: a systematic review.
BJOG 2010;117:540-550. doi:10.1111/j.1471-0528.2009.02493..x.

Lee SY, Hsu HC. Stress and health-related well-being among mothers with a low birth weight
infant: the role of sleep. Soc Sci Med 2012a;74:958-965.
doi:10.1016/j.socscimed.2011.12.030.

World health organization.Preterm birth, from http://www.who.int/news-room/fact-
sheets/detail/preterm-birth (2023).

Singer LT, Salvator A, Guo S, Collin M, Lilien L, Baley J. Maternal psychological distress and
parenting stress after the birth of a very low-birth-weight infant. JAMA 1999;281:799-805.
doi:10.1001/jama.281.9.799.

McAndrew S, Acharya K, Westerdahl J, Brousseau DC, Panepinto JA, Simpson P, Leuthner J,
Lagatta JM. A Prospective Study of Parent Health-Related Quality of Life before and after
Discharge from the Neonatal Intensive Care Unit. J Pediatr 2019;213:38-45
doi:10.1016/j.jpeds.2019.05.067.

Moura MR, Araujo CG, Prado MM, Paro HB, Pinto RM, Abdallah VO, Mendonca TM, Silva CH.
Factors associated with the quality of life of mothers of preterm infants with very low birth
weight: a 3-year follow-up study. Qual Life Res 2017;26:1349-1360. doi:10.1007/s11136-016-
1456-6.

Haddad S, Dennis CL, Shah PS, Stremler R. Sleep in parents of preterm infants: a systematic
review. Midwifery 2019;73:35-48. doi:10.1016/j.midw.2019.01.009.

Marthinsen GN, Helseth S, Fegran L. Sleep and its relationship to health in parents of preterm
infants: a scoping review. BMC Pediatr 2018;18:352. do0i:10.1186/s12887-018-1320-7.

Lee SY, Kimble LP. Impaired sleep and well-being in mothers with low-birth-weight infants. J
Obstet Gynecol Neonatal Nurs 2009;38:676-685. doi:10.1111/j.1552-6909.2009.01064 .x.
Sivertsen B, Petrie KJ, Skogen JC, Hysing M, Eberhard-Gran M. Insomnia before and after
childbirth: The risk of developing postpartum pain-a longitudinal population-based study. Eur
J Obstet Gynecol Reprod Biol 2017;210:348-354. doi:10.1016/j.ejogrb.2017.01.020.

Bjorvatn B, Waage S, Pallesen S. The association between insomnia and bedroom habits and
bedroom characteristics: an exploratory cross-sectional study of a representative sample of
adults. Sleep Health 2018;4:188-193. d0i:10.1016/j.sleh.2017.12.002.

Morin CM, Rodrigue S, Ivers H. Role of stress, arousal, and coping skills in primary insomnia.
Psychosom Med 2003;65:259-267. doi:10.1097/01.psy.0000030391.09558.a3.

26


http://www.who.int/news-room/fact-sheets/detail/preterm-birth
http://www.who.int/news-room/fact-sheets/detail/preterm-birth

631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682

(22]

(23]

(24]

(25]

(26]

(27]

(28]
[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

de Zambotti M, Goldstone A, Colrain IM, Baker FC. Insomnia disorder in adolescence:
Diagnosis, impact, and treatment. Sleep Med Rev 2018;39:12-24.
do0i:10.1016/j.smrv.2017.06.009.

Sivertsen, Lallukka, Salo, Pallesen, Hysing, Krokstad, @verland. Insomnia as a risk factor for ill
health: results from the large population-based prospective HUNT Study in N orway. J Sleep
Res 2014;23:124-132. d0i:10.1111/jsr.12102.

Blomqvist YT, Nyqvist KH, Rubertsson C, Funkquist EL. Parents need support to find ways to
optimise their own sleep without seeing their preterm infant's sleeping patterns as a
problem. Acta Paediatr 2017;106:223-228. doi:10.1111/apa.13660.

Baglioni C, Battagliese G, Feige B, Spiegelhalder K, Nissen C, Voderholzer U, Lombardo C,
Riemann D. Insomnia as a predictor of depression: a meta-analytic evaluation of longitudinal
epidemiological studies. J Affect Disord 2011;135:10-19. doi:10.1016/j.jad.2011.01.011.
Hertenstein E, Feige B, Gmeiner T, Kienzler C, Spiegelhalder K, Johann A, Jansson-Frojmark M,
Palagini L, Rucker G, Riemann D, Baglioni C. Insomnia as a predictor of mental disorders: A
systematic review and meta-analysis. Sleep Med Rev 2019;43:96-105.
doi:10.1016/j.smrv.2018.10.006.

Pagels AA, Stendahl M, Evans M. Patient-reported outcome measures as a new application in
the Swedish Renal Registry: health-related quality of life through RAND-36. Clin Kidney J
2020;13:442-449. doi:10.1093/ckj/sfz084.

Post MW. Definitions of quality of life: what has happened and how to move on. Top Spinal
Cord Inj Rehabil 2014;20:167-180. doi:10.1310/sci2003-167.

Donohue PK, Maurin E, Kimzey L, Allen MC, Strobino D. Quality of life of caregivers of very
low-birthweight infants. Birth 2008;35:212-219. doi:10.1111/j.1523-536X.2008.00242 .x.
Eiser C, Eiser JR, Mayhew AG, Gibson AT. Parenting the premature infant: balancing
vulnerability and quality of life. J Child Psychol Psychiatry 2005;46:1169-1177.
do0i:10.1111/j.1469-7610.2005.00415.x.

Witt WP, Litzelman K, Spear HA, Wisk LE, Levin N, McManus BM, Palta M. Health-related
quality of life of mothers of very low birth weight children at the age of five: results from the
Newborn Lung Project Statewide Cohort Study. Qual Life Res 2012;21:1565-1576.
doi:10.1007/s11136-011-0069-3.

Klassen AF, Lee SK, Raina P, Chan HW, Matthew D, Brabyn D. Health status and health-
related quality of life in a population-based sample of neonatal intensive care unit graduates.
Pediatrics 2004;113:594-600. doi:10.1542/peds.113.3.594.

Hill PD, Aldag JC. Maternal perceived quality of life following childbirth. J Obstet Gynecol
Neonatal Nurs 2007;36:328-334. d0i:10.1111/j.1552-6909.2007.00164.x.

Al Maghaireh DF, Abdullah KL, Chong MC, Chua YP, Al Kawafha MM. Stress, Anxiety,
Depression and Sleep Disturbance among Jordanian Mothers and Fathers of Infants Admitted
to Neonatal Intensive Care Unit: A Preliminary Study. J Pediatr Nurs 2017;36:132-140.
doi:10.1016/j.pedn.2017.06.007.

McMillen IC, Mulvogue HM, Kok JS, Deayton JM, Nowak R, Adamson TM. Circadian rhythms
in sleep and wakefulness and in salivary melatonin and cortisol concentrations in mothers of
term and preterm infants. Sleep 1993;16:624-631. doi:10.1093/sleep/16.7.624.

Lee SY, Lee KA, Rankin SH, Weiss SJ, Alkon A. Sleep disturbance, fatigue, and stress among
Chinese-American parents with ICU hospitalized infants. Issues Ment Health Nurs
2007;28:593-605. doi:10.1080/01612840701354505.

Helsedirektoratet.Nyfgdtavdelinger, kompetanse og kvalitet, from
https://www.helsedirektoratet.no/retningslinjer/nyfodtintensivavdelinger-kompetanse-og-
kvalitet/bemanning-og-kompetanse-ved-avdelinger-for-syke-nyfodte#tkompetanse-i-
kategori-3c-avdelinger-behandler-alle-grupper-premature (2017).

Montgomery-Downs HE, Insana SP, Clegg-Kraynok MM, Mancini LM. Normative longitudinal
maternal sleep: the first 4 postpartum months. Am J Obstet Gynecol 2010;203:1-7.
doi:10.1016/j.ajog.2010.06.057.

27


https://www.helsedirektoratet.no/retningslinjer/nyfodtintensivavdelinger-kompetanse-og-kvalitet/bemanning-og-kompetanse-ved-avdelinger-for-syke-nyfodte#kompetanse-i-kategori-3c-avdelinger-behandler-alle-grupper-premature
https://www.helsedirektoratet.no/retningslinjer/nyfodtintensivavdelinger-kompetanse-og-kvalitet/bemanning-og-kompetanse-ved-avdelinger-for-syke-nyfodte#kompetanse-i-kategori-3c-avdelinger-behandler-alle-grupper-premature
https://www.helsedirektoratet.no/retningslinjer/nyfodtintensivavdelinger-kompetanse-og-kvalitet/bemanning-og-kompetanse-ved-avdelinger-for-syke-nyfodte#kompetanse-i-kategori-3c-avdelinger-behandler-alle-grupper-premature

683 [39] Carney CE, Buysse DJ, Ancoli-Israel S, Edinger JD, Krystal AD, Lichstein KL, Morin CM. The

684 consensus sleep diary: standardizing prospective sleep self-monitoring. Sleep 2012;35:287-
685 302. doi:10.5665/sleep.1642.

686 [40] Fekedulegn D, Andrew ME, Shi M, Violanti JM, Knox S, Innes KE. Actigraphy-Based

687 Assessment of Sleep Parameters. Ann Work Expo Health 2020;64:350-367.

688 doi:10.1093/annweh/wxaa007.

689 [41] Fung MM, Peters K, Ancoli-Israel S, Redline S, Stone KL, Barrett-Connor E, Osteoporotic
690 Fractures in Men Research G. Total sleep time and other sleep characteristics measured by
691 actigraphy do not predict incident hypertension in a cohort of community-dwelling older
692 men. J Clin Sleep Med 2013;9:585-591. doi:10.5664/jcsm.2756.

693 [42] Martin JL, Hakim AD. Wrist Actigraphy. Chest 2011;139:1514-1527.
694 [43] Marino M, Li Y, Rueschman MN, Winkelman JW, Ellenbogen JM, Solet JM, Dulin H, Berkman

695 LF, Buxton OM. Measuring sleep: accuracy, sensitivity, and specificity of wrist actigraphy
696 compared to polysomnography. Sleep 2013;36:1747-1755. doi:10.5665/sleep.3142.

697 [44] Weiss AR, Johnson NL, Berger NA, Redline S. Validity of activity-based devices to estimate
698 sleep. J Clin Sleep Med 2010;6:336-342.

699 [45] Pallesen S, Bjorvatn B, Nordhus IH, Sivertsen B, Hjornevik M, Morin CM. A new scale for
700 measuring insomnia: the Bergen Insomnia Scale. Percept Mot Skills 2008;107:691-706.
701 doi:10.2466/pms.107.3.691-706.

702 [46]  American Psychiatric A: Diagnostic and statistical manual of mental disorders : DSM-IV-TR,
703 4th , text revision. edn. Washington, DC: American Psychiatric Association; 2000.

704 [47]  American Psychiatric A: Diagnostic and statistical manual of mental disorders : DSM-5, 5th
705 edn. Washington, D.C: American Psychiatric Association; 2013.

706 [48] Hays RD, Morales LS. The RAND-36 measure of health-related quality of life. Ann Med
707 2001;33:350-357. doi:10.3109/07853890109002089.

708 [49] Ware JE, Jr., Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I.

709 Conceptual framework and item selection. Med Care 1992;30:473-483.

710 doi:10.1097/00005650-199206000-00002.

711 [50] Kvien TK, Kaasa S, Smedstad LM. Performance of the Norwegian SF-36 Health Survey in
712 patients with rheumatoid arthritis. Il. A comparison of the SF-36 with disease-specific

713 measures. J Clin Epidemiol 1998;51:1077-1086. doi:10.1016/s0895-4356(98)00099-7.

714 [51] Garratt AM, Stavem K. Measurement properties and normative data for the Norwegian SF-
715 36: results from a general population survey. Health Qual Life Outcomes 2017;15:51.

716 doi:10.1186/s12955-017-0625-9.

717 [52] DeMauro SB, Bellamy SL, Fernando M, Hoffmann J, Gratton T, Schmidt B, Investigators P.
718 Patient, Family, and Center-Based Factors Associated with Attrition in Neonatal Clinical
719 Research: A Prospective Study. Neonatology 2019;115:328-334. doi:10.1159/000494105.

720 [53] Sawilowsky SS. New Effect Size Rules of Thumb. J Mod Appl Stat Methos 2009;8:597-599.
721 do0i:10.22237/jmasm/1257035100.
722 [54] Desjardins S, Lapierre S, Hudon C, Desgagne A. Factors involved in sleep efficiency: a

723 population-based study of community-dwelling elderly persons. Sleep 2019;42:1-9.

724 doi:10.1093/sleep/zsz038.

725 [55] Schappin R, Wijnroks L, Uniken Venema MMAT, Jongmans MJ. Rethinking Stress in Parents of
726 Preterm Infants: A Meta-Analysis. PLoS One 2013;8:1-19. doi:10.1371/journal.pone.0054992.
727 [56] Da Costa D, Lai JK, Zelkowitz P. A prospective study on the course of sleep disturbances in
728 first-time fathers during the transition to parenthood. Infant Ment Health J 2021;42:222-232.
729 doi:10.1002/imhj.21911.

730 [57] Heidari H, Hasanpour M, Fooladi M. The experiences of parents with infants in Neonatal

731 Intensive Care Unit. Iran J Nurs Midwifery Res 2013;18:208-213.

732 [58] Edell-Gustafsson U, Angelhoff C, Johnsson E, Karlsson J, Morelius E. Hindering and buffering
733 factors for parental sleep in neonatal care. A phenomenographic study. J Clin Nurs

734 2015;24:717-727. d0i:10.1111/jocn.12654.

28



735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785

(59]

(60]

(61]

(62]

(63]

(64]

(65]

(66]

(67]

(68]

(69]

[70]
[71]

[72]

(73]

[74]

[75]

[76]

[77]

Lee SY, Aycock DM, Moloney MF. Bright Light Therapy to Promote Sleep in Mothers of Low-
Birth-Weight Infants: A Pilot Study. Biol Res Nurs 2013;15:398-406.
doi:10.1177/1099800412445612.

Garcia M, Manrique G, Fernandez SN, Puerta Y, Paredes P, Corchado AM, Garcia-Moreno AB,
Jimenez B, Mencia S. Sleep characteristics of the parents of children admitted to a pediatric
intensive care unit: risk factors and repercussion on their daily life activities. Sleep Med X
2020;2:100020. doi:10.1016/j.sleepx.2020.100020.

Stremler R, Dhukai Z, Pullenayegum E, Weston J, Wong L, Parshuram C. Sleep, sleepiness, and
fatigue outcomes for parents of critically ill children. Pediatr Crit Care Med 2014;15:e56-65.
do0i:10.1097/01.pcc.0000436198.15337.15.

E. Montgomery-Downs H, Stremler R, Insana S: Postpartum Sleep in New Mothers and
Fathers, vol. 6; 2013.

Richter D, Kramer MD, Tang NKY, Montgomery-Downs HE, Lemola S. Long-term effects of
pregnancy and childbirth on sleep satisfaction and duration of first-time and experienced
mothers and fathers. Sleep 2019;42. doi:10.1093/sleep/zsz015.

Kenny S, Burdayron R, E EML, Dubois-Comtois K, Beliveau MJ, Pennestri MH. Mothers' and
fathers' sleep: Is there a difference between first-time and experienced parents of 6-month-
olds? J Sleep Res 2021;30:€13238. do0i:10.1111/jsr.13238.

McGuire E. Maternal and infant sleep postpartum. Breastfeed Rev 2013;21:38-41.
Polo-Kantola P. Sleep disturbances in pregnancy: Why and how should we manage them?
Acta Obstet Gynecol Scand 2022;101:270-272. doi:10.1111/a0gs.14325.

Letourneau NL, Dennis CL, Benzies K, Duffett-Leger L, Stewart M, Tryphonopoulos PD, Este D,
Watson W. Postpartum depression is a family affair: addressing the impact on mothers,
fathers, and children. Issues Ment Health Nurs 2012;33:445-457.
doi:10.3109/01612840.2012.673054.

Trimmel K, Eder HG, Béck M, Stefanic-Kejik A, Klésch G, Seidel S. The (mis)perception of
sleep: factors influencing the discrepancy between self-reported and objective sleep
parameters. J Clin Sleep Med 2021;17:917-924. doi:10.5664/jcsm.9086.

Rezaie L, Fobian AD, McCall WV, Khazaie H. Paradoxical insomnia and subjective-objective
sleep discrepancy: A review. Sleep Med Rev 2018;40:196-202.
doi:10.1016/j.smrv.2018.01.002.

Ibanez V, Silva J, Cauli O. A survey on sleep assessment methods. Peer) 2018;6:e4849.
doi:10.7717/peerj.4849.

Natale V, Plazzi G, Martoni M. Actigraphy in the Assessment of Insomnia: A Quantitative
Approach. Sleep 2009;32:767-771. doi:10.1093/sleep/32.6.767.

Lee SY, Grantham CH, Shelton S, Meaney-Delman D. Does activity matter: an exploratory
study among mothers with preterm infants? Arch Womens Ment Health 2012b;15:185-192.
doi:10.1007/s00737-012-0275-1.

Schaffer L. The Impact of Guided Imagery on Sleep Quality in Mothers of Preterm Infants. San
Diego: University of San Diego; 2012.

Shelton SL, Meaney-Delman DM, Hunter M, Lee S-Y. Depressive symptoms and the
relationship of stress, sleep, and well-being among NICU mothers. Journal of Nursing
Education and Practice 2014;4:1-10. doi:10.5430/jnep.v4n8p70.

Lefkowitz D, Baxt C, Evans J. Prevalence and Correlates of Posttraumatic Stress and
Postpartum Depression in Parents of Infants in the Neonatal Intensive Care Unit (NICU). J Clin
Psychol Med Settings 2010;17:230-237. doi:10.1007/s10880-010-9202-7.

Beck CT. Recognizing and screening for postpartum depression in mothers of NICU infants.
Adv Neonatal Care 2003;3:37-46. doi:10.1053/adnc.2003.50013.

Paavonen E, Saarenpaa-Heikkila O, Polkki P, Kylliainen A, Porkka-Heiskanen T, Paunio T.
Maternal and paternal sleep during pregnancy in the Child-sleep birth cohort. Sleep Med
2017;29:47-56. doi:10.1016/j.sleep.2016.09.011.

29



786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823

824

(78]

[79]

(80]
(81]
(82]

(83]

(84]

(85]

(86]

(87]

(88]

(89]

(90]

[91]

Emamian F, Khazaie H, Okun ML, Tahmasian M, Sepehry AA. Link between insomnia and
perinatal depressive symptoms: A meta-analysis. J Sleep Res 2019;28:12858.
doi:10.1111/jsr.12858.

Harvey AG, Murray G, Chandler RA, Soehner A. Sleep disturbance as transdiagnostic:
consideration of neurobiological mechanisms. Clin Psychol Rev 2011;31:225-235.
doi:10.1016/j.cpr.2010.04.003.

Ross LE, Murray BJ, Steiner M. Sleep and perinatal mood disorders: A critical review. J
Psychiatry Neurosci 2005;30:247-256.

Cox RC, Olatunji BO. Sleep in the anxiety-related disorders: A meta-analysis of subjective and
objective research. Sleep Med Rev 2020;51:101282. d0i:10.1016/j.smrv.2020.101282.
Sivertsen B, Lallukka T, Salo P. The economic burden of insomnia at the workplace. An
opportunity and time for intervention? Sleep 2011;34:1151-1152. doi:10.5665/sleep.1224.
Daley M, Morin CM, LeBlanc M, Grégoire JP, Savard J. The economic burden of insomnia:
direct and indirect costs for individuals with insomnia syndrome, insomnia symptoms, and
good sleepers. Sleep 2009;32:55-64.

Baglioni C, Tang NKY, Johann AF, Altena E, Bramante A, Riemann D, Palagini L. Insomnia and
poor sleep quality during peripartum: a family issue with potential long term consequences
on mental health. ] Matern Fetal Neonatal Med 2022;35:4534-4542.
doi:10.1080/14767058.2020.1854718.

Tang NKY. Cognitive-behavioral therapy for sleep abnormalities of chronic pain patients. Curr
Rheumatol Rep 2009;11:451. doi:10.1007/s11926-009-0066-5.

Stremler R, Sharkey KM, Wolfson AR. Postpartum Period and Early motherhood. In: Kryger
M, Roth T. C., Dement W.C,, editor. Principles and practice of sleep medicine. 6 ed.
Philadelphia: Elsevier; 2017. p. 1547-1552.

Redeker NS. Sleep Health in Women of Childbearing Age. J Womens Health (Larchmt)
2020;29:430-434. doi:10.1089/jwh.2020.8349.

Schaffer L, Jallo N, Howland L, James K, Glaser D, Arnell K. Guided imagery: an innovative
approach to improving maternal sleep quality. J Perinat Neonatal Nurs 2013;27:151-159.
doi:10.1097/JPN.0b013e3182870426.

Perlis ML, Zee J, Swinkels C, Kloss J, Morgan K, David B, Morales K. The incidence and
temporal patterning of insomnia: a second study. J Sleep Res 2014;23:499-507.
doi:10.1111/jsr.12150.

Insana SP, Montgomery-Downs HE. Sleep and sleepiness among first-time postpartum
parents: a field- and laboratory-based multimethod assessment. Dev Psychobiol
2013;55:361-372. doi:10.1002/dev.21040.

Aili K, Astrom-Paulsson S, Stoetzer U, Svartengren M, Hillert L. Reliability of Actigraphy and
Subjective Sleep Measurements in Adults: The Design of Sleep Assessments. J Clin Sleep Med
2017;13:39-47. doi:10.5664/jcsm.6384.

30



c
-;—;. Figure 1a Flow chart of participants.
2 Group A. Preterm infants
5
h= Parent- couples assessed for

eligibility n=195 (100%)
(=)}
c
&
qh, >
O
n

\j
£ Eligible for inclusion
3 n=81 couples (42%)
=)
m
>
-o ¢
(3]
T
=]
©
£
Included in project

n=25 couples (31%)

v
> s
> R

v
et
R

y

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): €1000097. doi:10.1371/journal.pmed1000097
For more information, visit www.prisma-statement.org.






Figure 1b Flow chart of
participants. Group B. Full-born
infants

Identificatio

Parent- couples assessed for
eligibility n=429 (100%)

Screenin

\J

Eligible for
inclusion n=299
= couples (7T%)

;

5 weeks since birth n=1

Eligibilit

Include

G Included in project
n= 78 couples
Late refusers, n= 2

¢ couples

ey

mother

G -

athers

v — — v
* Included non- birthgiving

Im"therl:"‘rom: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): €1000097. doi:10.1371/
journal.pmed1000097 For more information, visit www.prisma-statement.org.

ol S
mothers

-
mothers







(MON) awoaul [enuuy
(ev)z (€9) T | 18U10
(8'L¥) 2z (8'vv) 92 r12) ¢ (0°08) 8 | (s1eak ¢ <) abajj0o/ANsIaniun
(T92) 2T (6°28) 22 (982) v (8'8T) £ | (saeah ¢ 01 dn) abajjoa/ANsIanluN
(002) 6 (oL1) 0T (009) £ (0'62) ¥ | (saeah €T 01 dn) Jooyds Arepuodss
Tt (saeah QT 01 dn) jooyds Arewiid
(saeak/jans]) uoneonp3
21 1T €
(0€1) 9 (98) s Z
(L'12) 0T (Tv2) vT (r12) € (0sd)v | T
(0°€9) 62 (g'99) 8¢ (982) 17T (0s2) 2t | %0
fired
DT eIy
21 ez (o1 BOLIBWY-YIN0S
(re) e RISy
21 ez adoun3
v) 2 1)1 (€9) T | AnunoD o1pJoN
(€'16) 2V (2'98) 05 (626) €T (8¢6) GT | AemuoN
Aduy3
(%) u (%) u (%) u (%) u
(6'56-2°02) 9°92 (9°86-9'6T) ¥'¥7Z (r've-9'6T) 0°'S¢ (8'6£—6'6T) T'SZ | (;w/Bx) xapul ssew Apog
(0'vv-0Ge) 0°ee (0zr-0ce) STE (09e-022) 0ze (09e-022) S0e | 8bv
(xew—uiw) uelps|N (xew—uiw) uelpa|N (xew—uiw) uelps|N (xew—uiw) uelps|N
(9t = u ‘siepuodsay) (8G = u ‘siepuodsay) (#T = u ‘sispuodsay) (9T = u ‘slepuodsay)
(900T) 92 = U ‘xxSI3yreS (9%00T) 92 = U ‘s18yl0N (900T) GZ = u ‘siayred  (%00T) GZ = U ‘18I0

sluejul UIog-[[nJ Jo sluaied g dnoio sluejul wialald Jo sjualed 'y dnoio

auljaseq 1e siuaded Jo sonsiasldedeyd Jlydeabowspolodos et ajqeL



(e°8¢) 0
(g°e6) eF

(g9) ¢

(T92) g€
(28) v

(961) L

(L€2) 8T
(£'68) 28

(e01) 9

(e8¥) 82
(0°18) 8T

(L02) e

(ovy) 1T
(Lgg) et

(ev1) 2

(129) 8
r'12) €

r'12) €

sJaylow BuiAIB-yuig-uou BuIpn|oul xx

(09¢) 6
(8°€6) ST

(€91

(009) 8
(887) €

(e18) 8

(seqediwiid) suated swn-1s414

(saapuodsaiuou) Buissiy

uonens yom Bunetsusb-awoou|
uonenys
ydom Burresusb-awooul-uoN

snyess uswAojdw3
000006 <
00066000001

000°66€—0



(%) u

(L'6T) ST
(29 v

(062) 1S

(L'6T) GT
(0°08) 19

(0zg) 8

(082) L

(09¢) 6

0v) T

(0ze) 8
(0°09) ST
(ov) T

(ov) T

(%) u

‘abe euonelsab (o) 810N

BuIssIN

(6 00zt <) UbIH

(6 66T'-005'2 <) Wb1om [ew.oN
(6 66%'2—005'T) MO

(6 66'T-000'T) MO A43A

(6 666 >) mo| Ajpwax3

Wy bramyuiqg uesu|

Buissin

(£ 2 ¥9O) uloq wia |

(9g-2¢€ :v9) wisiaid aye/arelspoy
(Te-82 :vO) wiaiaid K1ap

(82 > v9) wuayaad Ajpwalixg

VO 1uBjU|

(T9 = u ‘suspuodsay)

(%00T) s91dno2 9/ = u ‘dnouab uiog-j|n4 g dnoio

(LT = u ‘s1spuodsay)
(9%00T) S91dn02 GZ = u ‘dnoub wusleld v dnoio

SoIIs14910BIRYD JURIUI BUIjaseq ‘qT 3|ge.L






(0'eL—¥vT) 0%€
(z16-T'22) €58
(z'8v62) 0€T
(6'897-T'STE) L'L6€
(0°095-9'95€) 0°29¥
gg=u
sl1apuodsey
(9°66-8'T2) 9°06
(0'295¥'v12) L'Sey
(T'Lv9—€'9v€) L'SLy
(0TET-9'T) 0'SY
(6'15-0) €°€T
(e'v.—0) 9°€T
L0 vt
(0'86—0) G'€T
(0'6%-0) 0°0
(L0-0)00
(Er9T)¥'e
(ee-0T1)€?
16=u

slapuodsay

xSIayred

(0'er1-G1€) L'19
(T'06-2'99) G'T8
(#'59-0'T) 0'€T
(8'195-0'82€) 0°€EY
(9°20.-0G6€) 0'8€S

€g=u

siapuodsay

('€6-9'65)1'8L
(6'285-6'20¢€) 0°22¥
(9'ev/—1'ST) €695
(T'L€2-L'62) 0°'GeT
(6'22-2°0) L'ST
(0'651-9'8) ¥'TL
(06-90) LT
(0'68-T) ¥'TE
(09-0) €'
(T1-0)T0
(OrST)0€
(6€-0T)T'C

16=u

slapuodsay

S19U10|N

(7'88-1'9¢2) 9°L€
(0'16-L19) 8'G8
(T'65-9'T) €GT
(6°006-T'26¢) ¥'28€
(9'529-9'9¢€€) 0'99¥

gT=u

siapuodsay

(8'€6-6'¢L) 2'S8
(T'206-€'60€) 6'TTY
(7'129-0'€LE) 0'GLY
(L'2€T-00¢€) 9'89
(068-0) 9'6
(0'96€) 6'6¢
(L'e90)8T
(00.-0)eeT
(00,062
(60-0) 2’0
(Lr02)ve
(TevT e

8T =u

siapuodsay

¥SIayres

(2'261-1€) 0°00T
(6'28-8'59) €8
(90e+72) TET
(8'006-t'€v€) 0'TZY
(7'569-C'TEY) 8'82S

8T =u

si1apuodsey

(z16-€25) 92
(7'9TG-€'T0E) T'STY
(6'20/-1'T2V) 2'8€S
(S'Lye—00v) v'LYT
(eer—L9) TeT
(8'€Sz—1'21) €VTT
(67€T) v
(0'z8-T) 801
(029-0) 0¥
(6'0-0) ¥'0
(87-9T) e
(Te-9T)6¢

gT=u

slapuodsey

S13Y10|AN

‘stayow BulAIB-yuig-uou Buipnjoul
(uiw) 19su0 daajs Jaye ayem
(9%) Aousioiye das|s
(uiw) Aouare| 19suo das|s
(uiw) awn dasys e101

(Unw) pag ur awi |

ydesbnoy

(9%) Aouaioiye das|s

(uiw) awn dasys |e101

(urw) paq ur swi

(uw) swn ayem el

(uiw) Buluayeme Buiutow Ajre3
(uiw) 19suo das|s Jaye axem
sBuluayeme awmybiu o JaquinN
(uiw) Aouaye| 19suo das|s

(uiw) uoneunp deu awnfeqg

sdeu swnAep Jo JaquinN
(punos Auan ‘g ‘ssapsad A1an ‘T) Aujenb das|s

(100d Auan ‘g {poob Auaa ‘T) uonouny swnkeq

Arelp deg|s

(xew—uiw) ueips|N
u4og-|n4 ‘g dnoio

(xew—uiw) ueipaN
wJalald 'y dnolo

SjuRJUI UIOQ -[|N} pue wuaaid Jo spuaaed Joy wnuedisod syiuow g 1e dasjs aAndalqo pue aandalgns aoy ssjgelaen aandiidsaq g a|ge.L






aj| Jo Aijenb pajejal-yiesH 004H
%G6 ‘[eAlSIUl 8dUBPIUOD =|D
siayiow Buiaibyuig -uou Bulpnjoul

(9°09 -2'8T) 5°0S (5°79-8'81) 205 (965 -2%2) v'es (009-6T2) €28 (565 - 8'€2) §'TS (2'65 - 0'2€) 0°05 (SOW) Buteq |1am [eus iy
(569 -T'0¥) L2 (L29-Tv2) 618 (259 - L'08) 075 (85 - 9'05) 928 (£T9-02€) L'€S (559 - 0°'52) 0°0S (S0d) Butag 1am [ea1sAyd
(xewyuiw ‘uelpaw)
1004H
[6°09 - 5'vel (6'Tv) €1 [128-21v] (2'99) 02 [6'09 - 5'vel (6'Tr) €T [0'e8-v'zs] (269) L2 [6'85-6'82] (s'ev) 02 [9'99 - 6'6¢] (r'es) 18 eluwosui
1D %G6 (%) U | 10 %S6 (%) U | 10 %S6 (%) U | 10 %S6 (%) U | 10 %S6 (%) U | 10 %S6 (%) u
0e= 1 6¢ 9 8 dnoJb uioq -4
Te=slapuodsay siapuodsay £=sJapuodsay =Slapuodsay =slapuodsey G=sJiapuodsay g dnoio
(0'85-2°1€) 505 (9'99-£'92) 805 (085 - S°'€¥) 205 (zL522e) 'Ly (£'85-1'82) '8 (2'65-02€) £'8¥ (SOIN) Butag -J1em [eyusiy
(855 - 9°05)
(7°95-8'T%) 0°0S (085-1'8¢) .18 97§ (5°79-9'0%) T'SS (1'85-8'2v)L 6% (svog02) 96y | (SOd) Butaq -jjam eaisAud
(xew/uiw ‘uelpaw)
1004H
[925-€0] [Cr49N [eT8- 28T] (009) § [2:22- €] (e€e) g [e98- 212l (9'59) § [976 - 6T] (712 0T [878 - ¥'sel (5°29) 01 eluwosuj
1D %56 (%) U | 10 %S6 (%) U | 10 %S6 (%) U | 10 %S6 (%) U | 10 %S6 (%) U | 10 %S6 (%) u
dnoub wuaaid
8=U siapuodsay 0T=U slapuodsay 9=U siapuodsay 6=U siapuodsay #T=U slapuodsay 9T=U Slapuodsay v dnoig
«Slayre4 SIsION sSlayre4 SENIN] «Slayreq SENIN
wnjaedisod syjuow T wnjaedisod syjuow 9 wnjsedysod syjuow g

‘wnyedisod syluow ZT pue 9 ‘z 1e JodYH pue eluwosu| ‘s s|jge.l






Table 4. Changes over time in physical (PCS) and mental (MCS) HRQoL analysed with
linear mixed model for repeated measures

PCS- Physical HRQOL

B 95%ClI p-value
Time
2 months postpartum (Baseline) (ref)
6 months postpartum 1.21 [-0.14 to 2.57] 0.08
12 months postpartum 0.60 [-0.80 to 1.10] 0.40
Gender
Mother (ref)
Father 1.70 [-0.39 to 3.80] 0.11
Insomni yes/no
No (ref)
Yes -3.64 [-6.04 to -1.25] 0.03*

MCS- Mental HRQOL

B 95%ClI p-value
Time
2 months postpartum (Baseline) (ref)
6 months postpartum -0.43 [-2.52 to 1.65] 0.68
12 months postpartum -2.04 [-4.20 to 0.11] 0.06
Gender
Mother (ref)
Father -0.17 [-3.12t0 2.78] 0.90
Insomni yes/no
No (ref)
Yes -6.93 [-10.31 to -3.55] 0.00*

Abbreviations: Cl: Confidence interval, B: Regression coefficient, HRQoL.: health- related quality of

life
*P<0.05







Additional file 1. The association between physical (PCS) HRQoL and total sleep time at
follow up using linear mixed model for repeated measure.

PCS- Physical HRQoL- total sleep time (sleep diary)

B 95% ClI p-value
Time
2 months postpartum (Baseline)
(ref)
6 months postpartum 1.31 [-0.10 to 2.74] | 0.07
12 months postpartum 0.68 [-0.80t0 2.16] | 0.37
Gender
Mother (ref)
Father 2.45 [0.17t0 4.73] | 0.04
Total sleep time (sleep diary) 0.10 [-0.07t0 0.29] | 0.25

PCS- Physical HRQoL- total sleep time (actigraphy)

B 95% ClI p-value
Time
2 months postpartum (Baseline)
(ref)
6 months postpartum 1.39 [-0.76 t0 2.80] | 0.06
12 months postpartum 0.52 [-0.98 t0 2.01] | 0.50
Gender
Mother (ref)
Father 3.10 [0.66 to 5.55] | 0.01
Total sleep time (actigraphy) 0.06 [-0.01t0 0.02] | 0.58

Abbreviations: Cl: Confidence interval, B: Regression coefficient, HRQoL: Health-related
quality of life







Additional file 2. The association between physical (PCS) HRQoL and sleep efficiency at

follow up using linear mixed model for repeated measure.

PCS- Physical HRQOL- sleep efficiency (sleep diary)

(sleep diary)

B 95%ClI p-value
Time
2 months postpartum
(Baseline)
(ref)
6 months postpartum | 1.34 [-0.88 t0 2.77] 0.07
12 months postpartum | 0.69 [-0.79 to 2.18] 0.36
Gender
Mother (ref)
Father 1.60 [-1.29 to 4.49] 0.28
Sleep efficiency 0.69 [-0.075t0 0.21] | 0.35

PCS- Physical HRQOL- sleep efficiency (actigraphy)

(actigraphy)

B 95%Cl p-value
Time
2 months postpartum
(Baseline)
(ref)
6 months postpartum | 1.40 [-0.06 to 2.87] 0.06
12 months postpartum | 0.52 [-0.98 to 2.01] 0.50
Gender
Mother (ref)
Father 2.53 [0.11 to 4.96] 0.04
Sleep efficiency 0.06 [-0.14 to 0.28] 0.53

Abbreviations: Cl: Confidence interval, B: Regression coefficient, HRQoL: Health- related

quality of life







Additional file 3. The association between mental (MCS) HRQoL and total sleep time at

follow up using linear mixed model for repeated measure.

MCS- Mental HRQOL- total sleep time (sleep diary)

(sleep diary)

B 95%ClI p-value
Time
2 months postpartum
(Baseline)
(ref)
6 months postpartum | -0.45 [-2.66 to 1.76] 0.69
12 months postpartum | -1.85 [-4.14 to 0.44] 0.11
Gender
Mother (ref)
Father 0.93 [-2.26 to 4.12] 0.57
Total sleep time 0.15 [-0.01 to 0.04] 0.25

MCS- Mental HRQOL- total sleep time (actigraphy)

(actigraphy)

B 95%ClI p-value
Time
2 months postpartum
(Baseline)
6 months postpartum | -0.86 [-3.07 to 1.35] 0.46
12 months postpartum | -2.45 [-4.70 to 0.20] 0.03
Gender
Mother (ref)
Father 2.10 [-1.59 to 5.78] 0.26
Total sleep time 0.18 [0.01 to 0.52] 0.31

Abbreviations: Cl: Confidence interval, B: Regression coefficient, HRQoL.: Health- related quality of

life







Additional file 4. The association between mental (MCS) HRQoL and sleep efficiency at
follow up using linear mixed model for repeated measure.

MCS- Mental HRQOL- sleep efficiency (sleep diary)

B 95%ClI p-value
Time
2 months postpartum
(Baseline)
6 months postpartum | -0.37 [-2.58 to 1.83] 0.74
12 months postpartum | -1.80 [-4.09 to 0.49] 0.12
Gender
Mother (ref)
Father -0.97 [-5.01 to 3.08] 0.63
Sleep efficiency 0.15 [-0.04 to 0.36] 0.14
(sleep diary)

MCS- Mental HRQOL- sleep efficiency (actigraphy)

B 95%ClI p-value
Time
2 months postpartum
(Baseline)
(ref)
6 months postpartum | -0.84 [-3.04 to 1.37] 0.46
12 months postpartum | -2.44 [-4.69 to -0.19] 0.03
Gender
Mother (ref)
Father 0.44 [-3.20 to 4.08] 0.81
Sleep efficiency 0.20 [-0.12 to 0.51] 0.22
(actigraphy)

Abbreviations: Cl: Confidence interval, B: Regression coefficient, HRQoL: Health- related
quality of life
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