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Abstract
What, When and Why Develops in Sleep Development
By
Irena Keller
Doctor of Philosophy ifPsychology
University of California, Berkeley

Professor Joseph J. Campos, Chair

This dissertation explores in a series of four igsidsing a developmental perspective
the nature of infant sleep and its relation to wglkexperiences. The first two studies suggest that
the sleep disturbance, which is usually observetiersecond half of the first year of life, is
related to a major transition of the infants beaugreffectively mobile through learning to crawl
on hands and knees. The sleep disruptions areyr&iplained by infants’ heightened sensitivity
to proximity of a caregiver as a result of the depmental shift initiated by the onset of
crawling. Thus, the findings call for consideratimiithe “sleep disturbance” as a normal
developmental phenomenon that should not be treet@dclinical problem but rather accepted
with sensitivity from the parents.

Based on the third study of the dissertation, h@argvarents often apply sleep-training
techniques involving prolonged periods of infantieg during the same age period and
sometimes as a reaction to the “sleep disturbafite’ sleep training is widely recommended
together with solitary sleeping arrangement andsthdy findings demonstrate that the
recommendations have a profound effect on pardetasions. However, the fourth study does
not support the benefits of the recommendationseBan the findings, sleep training is not
associated with a better sleep. Instead, sleepetianfants cry more at night and also have a
worse mood in the morning. Night feeding, on theeothand, is associated with less crying both
at night and during the day. Even though it is alssociated with more time awake at night and
less self-soothing, it does not seem to affecotrezall amount of sleep.

In addition, the nature of “self-soothing” as a-sefgulatory ability is questioned by the
findings reported in the fourth chapter, sinceoésl not appear to be related to the infant’s
daytime self-regulatory abilities. Though closexregling location and higher parental
involvement at night are associated with more mifged sleep, it is also related to better
daytime behavioral outcomes in the infants. Togettie findings of this dissertation suggest that
the “sleep disturbance” in infancy might be norrealthis phase of development, and
recommendations given to parents should be cayeddhmined since those are affecting both
infant and parents as one.
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What, When and Why Develops in Sleep Development

Chapter 1: Introduction

Sleep is a basic requirement of human existencen Ehough the precise functions of
sleep and the mechanisms of sleep effects areongpletely clear, studies on animals and adult
humans demonstrate that sleep plays an importenironany aspects of life such as health,
emotional well-being and learning. Infants speratertime asleep than awake and their
proportion of sleep is much higher than that oflesddoreover, developmental changes in sleep
patterns seem to co-occur with other major devetogal transitions. However, the importance
of sleep and its interrelation with infant develagris commonly overlooked both in pediatrics
and in developmentaisychology. In addition, no consensus exists upyt@bout what is the
best sleeping environment for infant sleep and h@&iffects both infant sleep and development.

The purpose of this dissertation is threefold:t¢13tudy the relations between some of
the major developmental transitions related to geltiuced locomotion and behavioral patterns
of sleep; (2) to learn, using both qualitative guodntitative methods, about different practices
related to infant sleeping environment used bymari United States and the reasoning behind
choosing one approach over another; (3) to expltvether the different parental practices might
have an important effect both on behavioral pastefrsleep and on other developmental
outcomes of the infants.

Sleep is a major physiological apglychological state. Human adults spend one thiird o
their lives in sleep. As noted earlier, childreersg in sleep more time than they spend awake:
three quarters of time in the newborn period andentizan half of the time during the first 3
years of life. Sleep then constitutes an imponemt of young children’s life. Moreover, it is
now recognized that sleep is not simply a passigegss governed by cyclical changes in the
environment but has very important functions. kssential for life and is characterized by a
need to “catch up” following an enforced sleep degiron with lethal effects if recovery is not
allowed, as demonstrated in rats (Rechtschafferedg®ann, 1995).

Sleep and the Waking Experiences

Despite the obvious importance of sleep and séieméisearch dating as far as 80 years
ago (Economo, 1930), sleep research was relativgdppular for a long period of time, except
for a brief flurry ofpsychological research in the 1960s and into thg @€870s. This is
surprising given the exciting suggestions thatgslgiean organism is very sensitive to different
transactions with the environment and can sengewaisdow into the functioning and
organization of the brain, especially the corta@velopment. Only recently the interest in sleep
was revived by new exciting findings on the funos®f sleep and its interconnections with
waking experiences.

An array of recent studies on animals and humaitsadluminated the role of sleep in
brain plasticity (Frank, Issa & Stryker, 2001), dimnality (Yoo, Gujar, Hu, Jolesz & Walker,
2007), memory processing and learning (Walker &kgbld, 2004), problem solving and
creativity (Walker, Liston, Hobson & Stickgold, 22)0 The studies show that a good sleep is
important both before and after a waking experieidaile sleep deprivation impairs an ability
to encode new memories (Yoo et al, 2007) and effeata moral judgment (Killgore, Killgore,
Day, Li, Kamimori & Balkin, 2007), sleep after le@mg makes the learning more effective



(Walker et al, 2002). Interestingly, the patterrbadin activity related to a specific waking
experience seems to be replayed in sleep as shpwnltielecrode recording technique in rats
(Wilson & McNaughton, 1994).

Thus, on the other side of the coin, waking exgeres appear to play a role in sleep
structure as well as in sleep regulation. Stresgaking experiences of rodents has been
repeatedly found to affect the proportional disttibn of sleep stages with decrease in the
proportion of Rapid Eye Movement (REM) sleep (P&wMorrison, Ross & Brennan, 2008). In
humans, survivors of traumatic events have mofedifies falling asleep, more awake time,
more movement within sleep periods, and shorter RigM (Hefez, Metz & Lavie, 1987).
Similarly, sleep regulation in general and REM plepecifically are disrupted in Post Traumatic
Stress Disorder (PTSD), as well as in many othertateisorders (see Nofzinger, Buysse,
Reynolds & Kupfer, 1993 for a review). This seeofdence points to a very intimate link
between sleep and waking experiences, however ¢éisbanism of the relationship and the
origins of the disruptions are still unclear.

Sleep in Infancy

Infancy is the time of the most rapid and moshuaic changes in all areas emphasized
in sleep research: emotional regulation, problevirsg, learning and memory. In parallel, sleep
patterns change immensely during the same peribteofVhile having a very different
structure from adults’ sleep at a newborn peribd,dleep of a two-year-old child has already an
adult-like structure. As in adults the sleep okesvhorn consist of a cycle of alternating sleep
stages and the cycle repeats itself for a numbemess during a night. However, adults’s cycle
consist of 5 stages of sleep: 4 stages of Non-RapedMovement (NREM) and 1 stage of Rapid
Eye Movement (REM) sleep, while newborns only hawages of sleep: Quiet Sleep (NREM-
like) and Active Sleep (REM-like). But the mairffdrence from adults is that newborns have
more cycles (7-8 versus 4-5 in adults), and thgles are shorter than in adults (60 minutes in
newborns versus 90 in adults). Sleep cycles bedonger and less frequent over development:
however, little is known about the precise agesmthe changes take place.

Newborns have longer total sleep time durationi@ours a day compared to 8 on
average for adults) and their sleep periods digteidh evenly across the 24 hours. The relative
proportion of Quiet (NREM-like) versus Active (RENke) sleep is also different in newborns
compared to adults. In pre-term infants the predamt sleep state is Active Sleep, which also
takes up to 50% of the total sleep at the full tagae, then diminisheapidly over the first few
months and continues to gradually fall for 2 toeng until it reaches 20 - 25% (approaching
adult value). Another important difference is tbatike adults newborns start their sleep from
Active Sleep and the two types of sleep are of @pprately equivalent duration over a cycle.

Thus there are numerous changes that occur ip afesr the newborn period and mostly
during the first year of life. First, spindles (cheteristic of Stage 2 of NREM in adults) start to
appear on an infant sleep EEG around 1 month of ldgefirst characteristics of different
separate stages of Quiet Sleep (analogous to stagés of adult NREM) start to emerge around
3 month of age and can be seen more clearly ahdrdumo. At around 3 months of age, the
Active Sleepstarts to become organized into later sleep cytesQuiet Sleep dominates the
earlier parts of sleep. By 6 months of agleep is entered through a Quiet Sleep stage and
typical (adult like) inhibitiorof muscle tone occurs in Active Sleep (in conttaghe earlier



activity seen during active sleep).

Periods of continuous sleep also gradually lengtrel become consolidated into a
predominanthynight time pattern with about 3 daytime naps aroBimol 6 months of age. Total
sleep time also decreases and by the a@j2 ofonths, has fallen from 16-18 h/dayerm to
14-15 h/day, with most occurring at night am& or two daytime naps. Preschool children still
sleep 10-15 hours, while adolescents sleep 10ed2hing the adult value of 8 hours on average
at the age of 16 years (Iglowstein, Jenni, Molin&riLargo, 2003). Number of night-time
awakening also decreases with age; however, threaseis not linear and regressions are
observed around different ages (8 mo, 1 and 2 years

Studying Sleep in Infancy from Developmental Pectipe

Even though the picture of sleep development negkn clear at first, there are many
contradictions and very high between subject vdiigln the developmental timetable of sleep
(Peirano, Algarin & Uauy, 2003). There are alsotomrersies about the mechanisms and
systems involved in the development. What at §esms to be endogenously driven by
biological maturation turns out to be influenceddblyer factors such as sleeping arrangements
(McKenna, 2000), maternal behaviors (Scher, 20@fd)culture (Kawasaki, Nugent, Miyashita,
& Miyahara, 1994). Similarly, the changes in sleaget (night sleep starting from NREM) that
are considered to be maturational by many (Peiead, 2003), were questioned by Bernstein,
Emde and Campos (1973) as the changes could beurwi®d with the infant’ changing reaction
to stress of handling.

Moreover, sleep might be serving different functiat different developmental stages.
Studying the relations of sleep taken together witier developmental milestones should
provide helpful insights into sleep functions imgeal. First attempts at such an approach was
made by Roffwarg, Muzio and Dement (1966), as aglby Feinberg (1974), and later by Dahl
(1996). Surprisingly, their developmental approesdeived very limited attention in the field of
sleep and very little is known about sleep fundionthe interrelation of sleep with
development in infancy and in childhood.

The lack of attention to developmental issues peeislly surprising given that the most
dramatic changes in sleep (1, 3, 6, 8 months, Rarehrs) seem to co-occur with different
important developmental transitions in attentivenesotor development (reaching, sitting,
crawling, walking), inter-personal relationship depment and more. Thus it is important to
analyze these transitional periods from developaigrdrspective, while considering effects of
infant developing capacities (such as locomotiath @motional regulation), sleeping
arrangements and family dynamics. Some of the cteratics of A developmental perspective
include (a) taking different levels of contextsoiatccount (Bronfenbrenner, 1979); (b) looking at
epigenesis as nothing develops in isolation andcbaage can cause an array of other changes
across domains (Bertenthal, Campos, & Kermoian4}98) considering regressions (not linear
improvement) with same skills serving differentdtions at different stages; (d) emphasizing
developing milestones as opposed to chronologgal a

Although, many studies were conducted on sleepfancy as related to different
separate characteristics of infants or parentsethee mostly pediatric studies lacking a
developmental perspective. At the same time skeepnsistently being ignored in
developmentabsychology. Thus, it is still not completely clegnat is the normal sleep pattern
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that is most beneficial for development. Howevespite the paucity of understanding of infant
sleep functions and how they relate to developnhémtasitions, there is an abundance of both
lay and professional advice offered to parentsa to approach infant sleep.

Most recommendations for infant sleeping environhoeme from pediatricpsychiatry
and clinical work, and target the problem of sl&gdipturbances” in infancy (Godfrey & Kilgore,
1998). The recommendations do not take into accinenpossible adaptive functions of sleep
patterns characteristic of infancy. Instead, thaadis oriented to prevent sleep “disturbances”
by teaching infants to sleep through the night jpahelently (in adult-like manner) as early as
possible. This approach ignores the possibility tha “disturbance” might be adaptive and
normative at least at some developmental stages.

It also overlooks thpsychological aspect of sleep regulation. Sincekawiag during
nocturnal sleep between the sleep cycles is aalgibenomenon, sleeping through the night for
an infant then means being able to fall back tefslehen awakened by self-soothing without an
adult intervention (Anders, Halpern & Hua, 1992)eTability of self-soothing involves both
regulation of a physical state and emotional-batravregulation. When and how such abilities
develop are clearly developmental questions. Howasgewas stated earlier, most of the research
in the sleep domain is not based on a developmpeatapective and does not take into account
the main developmental processes related to enadtiomotor, and cognitive functions.

For example, the development of locomotion araimedage of 7-9 months brings an
overall excitement which along with the relatedmtige advances might also contribute to
higher awareness of dangers thus eliciting new imm&tsuch as stranger and separation
anxieties (Campos et al, 2000). These changes maghlt in difficulties falling and staying
asleep, complicate a separation from a caregiveighttime (Scher, 2001a) and make a task of
self-soothing at night especially difficult. Thisteep “disturbance” during this transitional
period could be normal and applying the sleep iingimethods recommended elsewhere exactly
during this period might complicate important degghental transitions. The sleep training
might undermine exactly the ability it tries to ¢ba- self-soothing, by teaching it at the wrong
time and in the wrong context of night (when thesgeof security is the most vulnerable).

Moreover, the dominance of recommendations relatéeaching infants to self-soothe
or sleep train them while letting them cry it oRlafnos & Youngclarke, 2006) might have an
effect not only on infants but also on the entamily. It might create disagreements between
parents and additional stress in the already difftask of parenting an infant, especially if the
suggested methods are not in line with the paramatoach or the general parental attitudes of
at least one of the parents in the family.

Unfortunately, sleep rarely is studied or discussetin a family context (Dahl & EI-
Sheikh, 2007). As beautifully said by Winnicott §29: “there is no such thing as a baby, there is
a baby and someone". However, despite the comgdégtendence of infants on a caregiver, and
the important role of the caregivers in the regaiabf most infant activities, parents themselves
are largely ignored in the sleep studies. Verlelit known about the effect of the literature or
other resources available for parents on the de@shey make about their infant sleeping
environment and their interrelation with parentahgral attitudes toward childrearing.

Moreover, little is known about the effect of théetent strategies recommended to parents
depending on its fit with their general parentéitades.



Overview of the Dissertation

The current dissertation is an attempt to exploreesof the questions raised above while
taking a developmental perspective. Thus Chaptéitiais dissertation describes a research on
the possible relations between some of the majegldpmental transitions and sleep
“disturbances” in infancy. More specifically theaghter presents two studies on the link between
the development of different types of locomotion &hbility to independently move around in the
environment) and changes in behavioral sleep patiarinfancy. One study addresses the
relation of sleep to acquisition of crawling, ahe second study — to the ability to walk in an
upright positionln line with the developmental approach this resleaenters on the
interrelation between different developmental domeauggesting that a regression in sleep
might be a normal developmental phenomenon. Tdression is thought to be related to the
major changes in infant development, resulting feomacquisition of locomotion, and not to the
age of the infant or a mere physiological maturatio

Further, Chapter 3 focuses on parents as impaatgenits of sleep development in
infancy. While using both qualitative and quantitatmethodology it provides a window into the
processes the parents go through when making dasiabout their infants’ sleeping
environments and factors affecting those decisiGhapter 4, on the other hand, explores the
effects of the choices made by parents from theedamilies described in Chapter 3, but with an
emphasis on infants rather than parents. More fgaty the chapter describes some effects of
the different sleeping environments and their fitvgeneral parental attitudes on both infant
behavioral sleep patterns and other developmentabmes, such as anxieties, self-soothing
abilities and emotional reactivity across situasion

In line with a developmental perspective both Caaftand Chapter 4 defines the
sleeping environment functionally, while puttingtspecific parental practices into different
levels of context: general parental attitudes efrtiain caregiver to childrearing, family
dynamics or the agreement between the differentleesrof the family about specific parental
practices, and societal influences coming in a wfditerature, professional advice and socially
acceptably norms encountered by the parents.



Chapter 2: The Link between Locomotor Developmentad Sleep in Infancy,
a New Perspective on “Sleep Disturbances”

The objective of this research is to examine tils®@ation between locomotor
development and sleep patterns in infancy. Slegpidiance in the first year of life is one of the
most common complaints in pediatric practice. Meggearch attempts were made to elucidate
the possible mechanisms underlying sleep distudbaninfancy and different strategies have
been suggested to parents by clinicians and paukets to treat the disturbance and “train the
infant to sleep through the night”. However, thechnisms are still not clear and very little
evidence exists for the success of the strategiggested to parents (McKenna & McDade,
2005). Moreover, there is still controversy in fleédd about what constitutes a normal sleep
pattern in infancy and surprisingly little is knowhbout the normal developmental trajectory.

According to some accounts (McKenna, 2000) freqaerstkenings are adaptive and
might be more the norm for a healthy developingmhthan a clinical problem to be treated.
Moreover, according to Brazelton (1992), sleepdiffies are normally observed at periods of
developmental transitions. Applying sleep-traingtigategies at times of major developmental
changes might exacerbate the sleep difficultiesiatedfere with the normal developmental
transition. Thus it is extremely important to arzathe changes in sleep patterns from a
developmental perspective and to distinguish nodeaklopmental regressions in sleep from
clinical problems to be treated.

The main changes in sleep patterns taking plateeifirst year of life are related to the
appearance of circadian rhythm (sleeping more duright hours and less during daytime) and
change in the number and duration of the sleesy@&oth in infants and adults the sleep cycle
repeats itself a number of times during the nigith whe possibility of spontaneous awakenings
between the cycles. But infants have more cyclés;iware also much shorter, thus providing
more possibilities for awakenings. The number aiey decreases from 7-8 in the first months
to 4-5 (adult level) in childhood, with the mosadratic changes taking place in the first year of
life. All these changes point to a developmentatieacy for more consolidated nighttime sleep
with fewer chances for spontaneous awakenings.

However, there is alsomsychological aspect of sleep that develops iriteeyear of
life. While reduced number of cycles might meandegshances to wake up, what happens when
an infant wakes up is a very different issue. Stegfhrough the night for an infant means when
awakened being able to fall back to sleep by s@tieng without an adult intervention (Anders,
et al, 1992). The ability of self-soothing involvasth regulation of a physical state and
emotional-behavioral regulation. When and how salalities develop are clearly developmental
guestions. However, most of the research in thepsii®emain is not based on a developmental
perspective and does not take into account the deialopmental processes related to
emotional, motor, and cognitive functions.

From a developmental perspective, returning tepsieghen awakened as well as falling
asleep for the night could be a very difficult tdska young infant. Infants are not born with an
ability to independently regulate their physioladior emotional states but rely, instead, upon a
caregiver to do this with and for them (Siegel, POMoreover, the ability to regulate states and
emotions does not necessarily improve linearly &gk, regressions might take place when new
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skills and emotions develop. In addition, with citige progression and the development of the
sense of “self” and separation anxiety, the tadlalihg asleep can become even more difficult,
since falling asleep means “separation” from thegiaer.

Similarly, infants learning so many new skills midpe tempted to practice and test those
when awake, whether that be a motor skill or thityalbo affect others’ behavior through a
wider range of communicative channels. Thus itissurprising that the behavioral aspect of
sleep or the ability to fall asleep does not imgrbxearly and an increase in sleep disturbances
is reported around 8 months and again around osreojeage (Scher, 2005) even in infants who
had been already sleeping through the night (withaarruptions demanding parental
involvement). Interestingly, these are also theeirwhen infants reach some of the most
important milestones related to locomotion — crag/iand walking.

The onset of locomotion is one of the major li@nsitions in early development. When
infants acquire the ability to move around voluilgamost if not all aspects of their life and
experiences change. The infants undergo an egtreoy psychological reorganization with
changes in perception, spatial cognition, and $acid emotional development (see Campos et
al, 2000 for more detailed review). As independrability develops, infants discover many
new facts about their environment. They learn terat to the available information and also use
it for their growing needs.

Thus, compared to prelocomotor infants in the sploéperceptual development infants
crawling on hands-and-knees demonstrate bettaergfal gestural communication (Campos,
Kermoian, Witherington, Chen, & Dong, 1997), greatariness of heights (Campos, Hiatt,
Ramsay, Henderson,& Svejda, 1978), higher sensitiwiperipheral optic flow and improved
postural compensation apparently in response togasain visual proprioception (Witherington,
Campos, & Kermoian, 1995). In addition, crawlingams demonstrate general changes in
attentiveness to far space, improved capacity ¢avgbosition constancy and better landmark-or
environmentally based referencing following a disgiment compared to prelocomotor infants
(Campos at al, 2000).

Even more importantly, the ability to freely mowvespace contributes to understanding of
separateness of the infant from his/her motherendtithe same time creating a sense of
autonomy and willfulness in the infant, which magult in active proximity seeking. Mahler
and colleagues (1975) underscored the role of latimm in the “psychological birth” of the
human infant and discussed the contribution of imgllability to both independence and anxiety.
Not surprisingly, Bowlby (1969) spoke of locomotiorarking the onset of the phase of
discriminated attachment figures. Indeed, locomwtfants were reported more often than
prelocomotor infants to show increased, new, ansé forms of affection to the primary
caregiver, a greater sensitivity to maternal dejpeastand whereabouts, and increased checking
back in social situations (Campos, Bertenthal &Heian, 1992).

The onset of locomotion also changes the natupa@nt-infant interactions and ways of
communication, which might profoundly affect théaint's social cognition. Crawling, for
example, increases the number of opportunitieth®caregivers to communicate facially and
vocally in an attempt to regulate infant behavempecially by prohibitions. Some parents of
newly locomotive infants indeed report experienanegative interactions and anger at their
infants for the first time in their baby'’s life (@gos et al, 1992). In the same study parents of
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locomotor infants also reported changes in thentisfamotionality in terms of both the
frequency and intensity of angry responses to event

Most importantly, previous studies using an expental design manipulating use of a
Powered Mobility Device (PMD) provided support fbe causal relation between locomotion
experience and some of the different developmehi@hges mentioned above (Uchiyama,
Anderson, Campos, Witherington, Frankel & Lejeu@@08). In these studies prelocomotor infants
trained to control their movement in the Mobilitg¥ce exhibited developmental changes
similar to those normally associated with crawliBgnilar but weaker effects were found from a
simple use of walkers (Campos et al, 2000). Thosrtmtion must bring about a wealth of
changes all of which should be relevant to sleep.

Adult sleep research had demonstrated that slexggses play an important role in
learning and emotional regulation, with major wakiife events and changes being reflected in
sleep structure (Walker & Stickgold, 2004). Anyieauses insomnia in both children and adults
and adversely affects sleep (Wagner, 1991). Sinemdults leads to difficulties in falling asleep,
more awake time at night and more movement witldesperiods (Hefez, Metz & Lavie,
1987). All the changes initiated by infant locomaability thus should be expected to affect
infant sleep, especially thpsychological aspect of it. Falling asleep showddbmuch more
challenging task for a newly mobile infant who tiarng to be more active and autonomous,
having a burst of newly developing emotions andeties, while also learning and practicing a
new life-turning skill of locomotion. Since sleepnstitutes a separation from the caregiver
(especially if infants sleep separately from tipairents), newly mobile infants might have
difficulty not only falling and staying asleep kalso developing a better ability to protest the
separation with their developing communicativelskil

Indeed, a link between crawling and a “sleep ditoce” was documented in an Israel
sample based both on parental reports (Scher & C@®95) and on measurements of sleep
using actigraphy (Scher, 2005). In these samples@awling infants were compared with
infants who were able to move forward in any wapying on abdomen, creeping or by using
hands-and-knees). However, the studies were exptgra nature and, as the authors suggest,
more studies are needed to elucidate the effeatslfd-or example, the Israeli samples had a
limited and relatively early age range: 107 infaht® 8 months of age in the questionnaire
study; and 59 infants all 8 months of age in tlwelgthat used actigraphy.

The age range included in these previous studisghaage when infants start crawling
on average, thus the infants of the sample theadir crawled could be considered “early
crawlers” versus infant of the same age that dicstert crawling yet (who would eventually be
“late crawlers”). It is possible then that the diffnce in night wakening between the groups
could be explained by temperamental or other diffees such as activity level between early
versus late crawlers. The more active babies amaldh the crawling milestones earlier and at
the same time have more or longer awakenings dtreetoactivity level and not because of their
ability to crawl. Thus the association is still lear and longitudinal study is needed. However,
longitudinal design is very problematic in the stwd crawling since no good predictors are
known so far for the onset of crawling. Thus iv&sy difficult to define the time point for the
assessment of pre-crawling infant without knowirtgew the infant is going to start crawling.
But before such a complicated longitudinal study lba planned, studying a wider range of ages
can serve as an intermediate step, since includiotder infants allows balance between early
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and late crawlers in the sample.

In addition, a larger sample size allows separsgsessments of the effects of different
ways of crawling. Crawling on hands-and-knees ésrtiost effective way of moving around, it
demands less effort, allows more freedom and oppiti¢s to observe the environment
simultaneously while moving. Moving on the abdonoether unconventional ways of moving
are much more effortful and do not provide the saergpective on the environment. Thus only
hands-and-knees crawling but not moving on abdonanfound to affect the search for hidden
objects in the studies of effects of locomotionrfdeian & Campos, 1988). The different ways
of moving around could have differentiated effemtssleep too. In Israeli samples infants using
any way of moving were combined into a single grotiprawlers, as no differences were found
between the groups. However, the groups were alatively small and perhaps not large
enough to detect a difference.

Moreover, a different population of infants fronettnited States can allow exploration
of the nature of the relation between crawling sie@p disturbance through comparison of
infants having different sleeping arrangements.déssleeping infants separation is not an issue
at night and their anxiety or ability to protesigimi not be relevant to the sleep-related behaviors:
since the infants are close to the parents at tige is nothing to fear or protest. Thus, if the
sleep disturbance resulting from the onset of aregus mostly gpsychological phenomenon
related to the rise of separation anxieties as ageihfant self efficacy development — the change
in sleep patterns during acquisition of locomotstiould be less pronounced in the co-sleeping
infants. This question could not be explored inldraeli sample since infants co-sleeping with
their parents were excluded in the study by Sch@o&en (2005) due to a very small number of
families with such a sleeping arrangement. In tigethe co-sleeping arrangement has become
more prevalent recently (McKenna & McDade, 200B)istthe United States sample can allow
more exploration of the possible causes of slesfuidiances reported by parents after the onset
of crawling.

Similarly to crawling, only one study examined #ssociation between the onset of
walking and night-awakenings on a sample of onlys28eli infants (Scher, 1996). In this study
infants who started walking were found to haveralémcy to wake up more frequently than pre-
walking infants. But the author suggests that agammson of larger numbers of infants is needed
to draw conclusions on the link between motor dgwelent and sleep-wake organization. Onset
of walking is a very important in infancy. Even tigh the change is of a different type than the
onset of crawling (since most infants already manaind freely by crawling before they start
walking), onset of upright locomotion is still arygpowerful experience. The perspective of the
infant view of the surrounding world changes wtik bnset of walking, as does the perception
of the self as more similar to others. Unlike andinag infant who uses the hands to locomote the
walking child has his hands free to explore objactd surfaces above the floor level, thus
expanding the exposure to different stimuli.

The current study was an attempt to confirm theterce of an association between the
two motor milestones of crawling and walking andmfjes in sleep patterns documented in the
Israeli studies on a different population, whilsalising a bigger sample of infants including a
wider age range and different sleeping arrangemé&htspresent study also attempts to explore
possible mediators that could explain the link lestavlocomotion and sleep, by assessing some
of the social and cognitive changes in the infaelsted to the heightened sensitivity to
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separateness from the mother and better cognitinefwnicative skills.

Another novel aspect of this study is an assessofeéhe use of walkers. The device is
somewhat used in the United States and it provad@milar though not completely equivalent
experience of mobility for infants as crawling oalking. The link between use of walkers and
sleep has never been explored before. In sumniergurrent study attempted to examine three
major hypotheses: first, that a shift in infantdowtor abilities (either by crawling or upright
locomotion) would show an association with changeasfant sleep patterns; second, that the
association would be mediated or explained, at iegzart, by socio-cognitive changes in the
infant; and third, that the association would bedsrated by infant sleeping location with the
association being the strongest if an infant slesgpsrately from his/her parents. In addition, the
effects of development of other motor skills tretet place at the same developmental time phase
were assessed in this study, as was the effecteobiiwalkers.

Study 1: Crawling, Use of Walkers and Sleep

The main aim of this study was to examine, ammbgsible to explain, the association
between the onset of crawling and changes in iafalgep patterns. The second aim was to
assess the association between the use of walkeiseep patterns in the age range of crawling
development.

Methods
Sample

Mothers of 205 healthy infants aged between 6 &whdnths i1=9.1,SD=1.1)
completed questionnaires for this study. One caseaxcluded because of a few scores that
were defined as outliers. After careful check btla¢ questionnaire entries for that case a
conclusion was reached that the mother was notemsgvthe questions reliably, giving
contradictory answers and unrealistic assessmiEmessample thus included 204 infants in total.
The mothers (agell=32.8 yearsSD=4.1) primarily had a college education (40.7% e&f th
sample), 32.4% had higher than college educatield @raduate degrees), 21.6 % had a high
school diploma, and only 2% had only some high stho

The mothers were recruited through the list of mtder participants in the Bay Area
maintained by the Institute of Human DevelopmerthefUniversity of California, Berkeley.
Participation criteria included healthy infantsveeén the ages of 6 to 12, with no developmental
delays. Infants who were able to walk at leasepsindependently were not included in the
sample. The sample consisted of 112 boys and 82pgimarily from White Caucasian
population (48.7%), with 11.8% Asian, 8.6% AfricAmerican, 5.9% Hispanic and 25% with a
mixed ethnicity.

Assessments

The mothers completed a Sleep Questionnaire, dhatar Development and Activities
Checklist in addition to a basic demographic questaire.

Locomotor developmenthe Motor Development checklist used in this gtwas an
exact version of a questionnaire used by Uchiyainah @008). This questionnaire was validated
through comparison with a maternal diary assessofdatomotor proficiency of infants’
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locomotion. In this checklist parents provided mnfi@ation on different age-appropriate motor
achievements and activities of their infants ad a®lges when every motor skill has been
acquired. The skills were mostly related to mopitit an infant and included moving forward
when on abdomen (belly crawling), prototypic craaglon hands-and-knees, speed crawling
(free and very fast moving by crawling) and walkiRgrents were also asked if their infant
used/uses other (unconventional) ways of moving ssscaolling, crab crawling (with only one
leg active) or scooting (sitting up and dragginlf) eward).

The Checklist also included questions on two motidestones not related to mobility
and these are pulling up to stand (when using tumaior other objects) and free standing
(without holding onto anything/anyone for at leasteconds at a time). A number of questions in
the Checklist also related to social and cognitnfkestones such as proximity seeking or
proximity seeking with a parent (trying to go tpaent when in the same room and looking for
a parent when in different rooms); communicatiodarstanding and following directions
(giving/bringing an object to a parent when askedd so by the parent); and searching/looking
for favorite objects that are out of sight (in dretroom). These questions offered an
opportunity to explore possible mediators in tin& lbetween locomotion and sleep pattern.

In this study the infants were assigned the staftgsawlers if they were able to crawl for
a distance of at least twice their own length aad lbeen able to do that at least for one week.
The infants were defined as walker-users if thenspanytime in the walkers at least once a day
on most days based on the information providedhbypiarents in the checklist. Three scores
were obtained from the motor checklist regardingrgwmilestone and use of walkers: (i)
distinction between infants who achieved a givelestone and those who did not; (ii) age when
a milestone was achieved; (iii) the amount of edgmee acquired for a given milestone in days
as well as on a scale from 0 to 3, where 0 mearexperience, 1 means 31 day of experience
(new to the skill), 2 means 31 to 62 days (expeednn the skill), and 3 means more than 62
days (proficient).

The division into groups based on experience falogsults of a pilot study as well as a
previously observed process of infant adaptaticenhew motor skill in a study of locomotor
development effects on visual proprioception (Uahia et al, 2008). Similar scores were
obtained for walkers use based on a starting @dinsing the device. A fourth score was
obtained related to the duration of use of wallensday (from 1, 15 minutes or less to 5, more
than 2 hours). In addition, A mobility index wasessed pertaining to ways of locomotion from
0 to 5, where 1 means rolling and 5 means speedinga The use of walkers was not included
in the mobility index since it is not a self-pro@dctype of mobility, which depends on the
exogenous condition of availability of walkers, aadhot reflective of a developmental level.

Sleep assessmeitihe Sleep Questionnaire used to assess infap slas an adaptation
of Sadeh’s (2004) Brief Infant Sleep Questionn@#Q). In this questionnaire parents are
asked to report their infants’ average sleep pattdmme it takes to fall asleep for the night,alsu
time of night sleep onset, time of waking up in therning, number of awakenings, and time it
takes to fall back to sleep when awakened in tlaglhaiof the night. The parents are also asked
about their strategies of settling the infant &gl for the night and the location of infant sleep.

The questionnaire was originally validated usingeéthods: (1) finding high and
significant correlations between BISQ measuresséeep diary and objective actigraphy
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measures for clinical and control groups of infgimsluding high test-retest correlation for a
sub-sample of infants); (2) comparing results tafrge Internet survey using the BISQ with
existing literature on developmental sleep pattefhsugh thoroughly validated parental report
does not provide an exact objective sleep pattesassment since parents might not be aware of
all infant awakenings, especially when sleepingdparate rooms. However, since the main
interest of this study is the difficulty of infartis fall asleep without assistance, parental report
are useful in assessing the extent to which treninieeded the assistance.

The following scores were obtained from the quesifre to assess the sleep patterns —
(1) duration of the entire night sleep period fridra sleep onset to the morning wakening (in
minutes); (2) duration of settling for night-sleetime it takes to fall asleep for the night (in
minutes); (3) number of awakenings per night; (4rage duration of night awakenings (in
minutes); (5) time awake at night - number of awekgs multiplied by the average time of
falling back to sleep; (6) pure sleep per nighminutes — time spent asleep out of the entire
night sleep period, defined as duration of therergieep period minus the time awake at night.
For the purposes of this study, additional itemsavaelded pertaining to prevalence of sleeping
through the night as well as parental subjectivegective of sleep being problematic (ranging
from 0, not a problem at all, to 3 — a serious f@ol). Parents were also asked about their
strategies of settling the infant back to sleepmédneakened in the middle of the night and
number of feedings at night. The strategies wesess®d based on parental presence and
involvement in the process of infant falling aslegp no involvement or presence at all, 2 -
mere presence of a parent, 3 - active involventesitiing, rocking, or feeding/nursing).

An additional question was added pertaining to patereluctance to respond right away
to an infant awakening or after a specific peribtime (the period being reported by parents in
minutes). This item was validated in a pilot stusised on a sub-sample of infants from the
present study. The item scores significantly catesl with other parental sleep strategies scores
(r=0.52,N=152,p<0.01) and in addition predicted sleep outcomes alao™ beyond what other
measures of parental strategies predictif£0.06,4F(1,152)=7.15p<0.01), suggesting a
specific predictive validity in addition to parehstrategy types. The finding was not surprising
given that strategy types usually assess repopareital behaviors that could be based not only
on parental decisions but also on the result of paep in the infants in the first place. Parents’
involvement might be needed more for infants wheehaore sleep disturbances. The question
related to reluctance to respond, however, tage&rental decision that seems to be
independent at least to some degree of the infa@p pattern.

Approach to Analyses

Statistical analyses examining the relations betvegawling and sleep patterns were
based on comparisons of the sleep patterns betgveaps of infants who could crawl with
those who couldn’t. First, the hypotheses werestegsing simple group comparisons throtigh
tests. Then, to address specifically the link betwthe onset of crawling (versus the status of
being able to crawl) and sleep, groups with difiéierawling experience were also compared
through analysis of variance (ANOVA). A similar appch was taken to examine the link
between sleep and other motor milestones, as wéfleause of walkers and motor milestones.

Mediation and moderation analyses were conductearding to the methods of Baron
and Kenny (1986). The moderation hypothesis wasdassing interaction term in two-way
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analysis of variance (Two-Way ANOVA) between thdapendent variable and the potential
moderator, while first making sure the moderatiagable has no relation to the dependant
variable itself. The mediating hypothesis was tksigng regression analysis while entering the
mediating variable simultaneously with the indepartdrzariable as predictors of the dependent
variable, while making sure the mediating variakés significantly related to both independent
and dependent variables. All nominal variablesrextéento regression equations were first
transformed into dummy variables where the group Vargest number of subjects was chosen
as a reference group and received a score of @s@éth missing data for some of the variables
(when parents omitted a question) were excludetysemby analysis.

Results
Preliminary Analyses: Gender and Age Effects

Gender relation to the variables of intere@omparison between the Motor Development
and Activities Checklist scores of boys and gindicated only one significant difference: more
boys (58%) than girls (42%) were categorized byr therents as “speed crawlerg®(1)=4.92,
p<0.05. None of the other motor or socio-cognitiveres was associated with gender, though
there was some tendency for higher use of walkasg boys (37%) than among girls (26%;
¥/(1)=2.99,p=0.08). Sleep scores did not differ between baybgirls, except for a slight
tendency for boys to have more awakenings per iMhtl.71,SD=1.14) than for girls
(M=1.41,SD=1.03;1(190)=1.87p=0.06). Some significant differences were found &esv in
the prevalence of some of the parental night giregéebut not in sleeping locations among boys
and girls: proportionally more boys than girls (7¥&6sus 57%) had night feedingg((L)=8.51,
p<0.001;t(170.38)=3.11p<0.01), and parents of boys were more involved enntiddle of the
night awakeningg(180.79)=3.24p<0.01. Data from boys and girls were combined for
subsequent analyses but the differences were tat@®@account when relevant.

Effects of age at the assessmaAstexpected, age at the assessment was positively
correlated with the mobility index%£0.24,N=204,p<0.01) and with the attainment of most
motor and socio-cognitive skills as reported byepés at the time of the assessment. On the
assessment date older infants were more often spaeters (=0.20,N=204,p<0.01), and
more often were able to crawl on hands and kne€s18,N=204,p<0.05), as well as pull up to
stand (=0.21,N=204,p<0.01). Age also correlated with parental observatiof infants
searching for objects out of sight0.19,N=204,p<0.01), and bringing objects when asked
(r=0.28,N=204,p<0.01), but not with the behaviors related to segkiroximity with a parent.

Age at the assessment also showed significantiagsos with ongoing sleeping
arrangements, night feedings and parental respoosemnts’ awakenings at nights. Older
infants’ sleep locations were more distant frompgheents=-0.20,N=203,p<0.01) with fewer
occasional co-sleeping episodes-0.18,N=204,p<0.05), had fewer feedings at nights {
0.15,N=196,p<0.05), and their parents reported waiting longéoigereacting to the infants’
awakening/giving more time to the infants to gokbtcsleep by themselvess=0.22,N=201,
p<0.01).

However, a different pattern of results was obswken testing the relations between
age and the sleep patterns. Though the infant'svagepositively correlated with parental
perception of infant sleep being problematreQ;17,N=203,p<0.05), it had not a single
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significant correlation with the direct night-sleey@asures as reported by the parentp&ll
>0.46). In the day-time sleep older infants haddemaps=-0.21,N=204,p<0.01), but no
difference in their total hours of daytime sleep-0.09,N=204,p=0.17). An identical pattern of
results was observed when using age from concefiiesed on the infant’'s expected birth dates
reported by parents), except for the correlatidwben age and sleep perceived as problematic
being more pronounced in this analyss0(24,N=190,p<0.01). Curve testing analysis did not
show any non-linear relationships of age with sleeasures.

To summarize, age was related to the achievemenbsf developmental milestones,
except for belly crawling and proximity seeking kva parent. Age was also related to more
independent sleeping environment (farther locatinag less parental involvement at nighttime
awakenings). However, age did not seem to be cetatany of the direatighttime sleep
measures. Only parental perception of sleep probidheir infants tended to increase with age.
Daytime slee@lso seemed to become more consolidated with ygawng fewer naps with no
difference in total daytime sleep amount.

The pattern of association of the age at the assggswvith the locomotor and socio-
cognitive milestones and with parental strategias t@ken into account in all the subsequent
analyses in three ways. First, all sleep outcomasomes were corrected for age using the
regression corrected residual scores and the msdares were used instead of the original
sleep scores in all the analyses comparing grosipg titest and/or ANOVA. We also conducted
all the analyses using the original scores andehelt of these can be found in Appendix 1 for
comparison. Second, when correlational analysisapasopriate - partial correlation test was
used with age entered as a control variable. Thyd,was entered in the first step in all
regression analyses before entering other predigtimiables.

Effect of the age of onset of developmental achiewts The age of onset of different
motor skills, detailed in Table 1, had a very widage in this sample and ensured that infants
with both early and late motor development weréuided. Partial correlational analysis,
controlling for the age at the assessment andrtiwiat of experience in a given skill, did not
show a single significant relation of any of theegd measures with the age of onset of pulling up
to stand, free standing, belly crawling and spead/ling. The age of onset of crawling on
hands-and-knees, however, did show a strong relatith some of the sleep measures. Hands-
and-knees crawling age of onset correlated nedgtivieh problematic sleep according to
parentsy, (40)=- .47,p<0.01; with average duration of night awakening(40)=- .36,p<0.05
and with the duration of settling for the nighteger,,. (40)=- .36,p<0.05.

Table 1

Age ranges and mean ages of motor skills onset®iths

Motor skill N Range Minimum Maximum Mean SD
Belly crawling 152 6.95 3.44 10.39 6.95 1.39
Hands-and-knees crawling 150 | 6.03 4.95 10.98 7.77 1.29
Speed crawling 111 5.38 5.67 11.05 8.27 1.17
Pull up to stand 153 7.61 3.44 11.05 7.93 1.28
Free standing 65 4,52 6.69 11.21 8.63 .99
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In other words, the earlier in development infasttsted crawling the longer it took them
to settle for the night sleep as well as after amakg in the middle of the night, and the more t
heir sleep was perceived as problematic by thearmia. None of the parental strategies or
closeness of sleeping arrangement correlated hétlonset age of any of the crawling types (all
ps>0.61). These results were taken into considaeratidater analyses (details to follow).

Crawling and Sleep

Partial correlation (controlling for age) betweéie mobility index and sleep measures
indicated only one significant relation: the morebite the infants were, the longer it took them
to settle/fall asleep for the night,=0.14,N=191,p=0.05). Before further examination of the
relations between mobility and sleep we comparedtdep scores of infants who used different
ways to move around by themselves. As expecteg,apsiall number of babies used
exclusively the rare types of moving around by nseafreither rolling N=8) or scooting/crab-
walking (N=7). Since these non-crawling types of locomotianeren less efficient in mobility
than belly crawling and much less efficient thandsand-knees crawling, and none of their
sleep scores differed significantly from the noavders (allps>0.31), these infants’ data was
combined with that of the non-crawlers.

Next, belly crawlers were compared with hands-aneels crawlers on age and all sleep
scores. Even though no significant relation witke ags found between the groups, regression
corrected residual scores were nevertheless usediigistency. These analyses revealed
significant differences between hands-and-kneeslera and belly crawlers in the time spent
awake at nightt(63.95)>-2.44,p<0.05; and in prevalence of sleeping through théatnig
t(48.97)=-2.34p<0.05, with hands-and-knees crawlers having podeepsscores. Due to the
differences, the groups were treated separatelytancklations of these milestones to sleep
patterns were explored independently.

The speed hands-and-knees crawlers (those whoalksreferred to move fast) did not
differ significantly from the regular hands-and-ksecrawlers (alps>0.31) and were combined
into one group of hands-and-knees crawlers, edpesiace all of the speed crawlers crawled on
hands and knees with the only difference beingoged. The means and standard deviations of
sleep scores by types of crawling versus no crandie presented in Table 2.

Important to note, the belly crawling category omgluded infants who moved on belly
exclusively. Many of the hands-and-knees crawlése axperienced belly crawling earlier in
development, however they were included in the bamtl-knees category as they were
predominantly moving on hands-and-knees at the tinne assessment. In summary, hands-
and-knees crawlers did not differ from the speedwting infants, but did differ from belly-
crawlers at least in some sleep measures. Infantg mon-traditional ways of moving around
such as rolling, scooting or crab-walking did ndffed from the non-crawling infants. As a
result, three separate categories of infants basethe type of locomotion were chosen for
further analyses: (1) non-crawling infants, inchglithose who move by other means, such as
rolling, scooting or crab-walking; (2) infants cravg exclusively on their belly; (3) hands-and-
knees crawlers, including speed hands-and-kneedersa
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Age and sleep scores means and standard devidiiotygpes of mobility

Table 2

No crawling Belly crawl | Hand&Knees | Speed crawl Total
N=27 N=31 N=42 N=104 N=204

Age in months 8.68 (.70) 8.93 (.95) 9.00 (.92 q282) 9.09 (.97)
Sleeping through the night 1.52 (1.08 1.96 (1.0R) 1.44 (1.14) 1.45 (1.09) 1.52 (1.10
Time spent awake at night 10.92(10.1p)  9.00 (7.9B)17.11 (18.15)| 11.78 (12.12) 12.60(13.3)
Number of awakenings 1.33(.96) 1.50 (.88 1.788)L. | 1.56 (1.14) 1.58 (1.10)
Average awakening duration 8.63 (7.12) 7.26 (5.2¢4) 9.10 (7.09) 8.87 (7.61) 8.71 (7.16
Duration of night sleep 642.7(60.5 639.1 (52.8) 346 (65.6) | 624.6 (72.4)] 630.5(67.4)
Pure sleep per night 631.2 (60.4) 632.7 (53]8) B@.7) | 613.6 (73.20] 618.9(69.17)
Duration of settling for night 11.61 (6.77 11.6014) | 14.28 (12.09) 16.07 (11.2Q) 14.62 (9.69)
Parental perception of problen; .20 (.41) .30 (.56 .48 (.66) .48 (.76) .42 (.58)
Number of daytime naps 2.40 (.52) 2.35 (57 2.30)( 2.14 (.62) 2.21 (.60)
Total daytime sleep duration 135.7(43.2D) 161.086y| 142.1(64.04) 140.7 (58.88) 142.7(59.44)

Note: values in parentheses indicate Standard Bewg— (SD), values in bold - significant diffecen

Belly crawling and sleefFirst, we compared the mean ages of the infahtsdid not
crawl at all with the ages of those who moved esiglely on belly and found no significant
differencet(56)=-1.13, ns. None of the sleep corrected formagasures differed significantly
between the groups either, when compared usirgis éxcept for one: belly crawlers had longer
naps during the day timg56)=-2.19,p<0.05. None of the parental strategies/sleeping
arrangement or demographic measures differed battheegroups. Almost identical results
were observed when rolling/scooting/crab walkiniguirts were excluded from the analyses and
belly crawlers were compared only to completely iohite infants.

To explore the effect of the initiation of bellyagvling rather than the effect of the ability
in general, new belly crawlers (less than one mohexperience) were separated from the
experienced. When the groups of new belly craw(ldrsl5) and experienced belly crawlers
(N=16) where compared with the 27 non-crawlers inddeetly, no difference was found in

age, use of walkers, parental strategies/sleepinaggement or demographic characteristics. In
sleep, however, two significant differences wenaenfth. The new belly crawlers differed from the
non-crawlers in the overall daytime slgép7)=-2.25,<0.05 and in the nap durations, with the
new belly crawlers having the longest najds-73.65,SD=21.95) and the non-crawlers the
shortest {1=58.08,SD=19.41;t(37)=-2.31,p<0.05). Thus new belly crawlers seemed to be
responsible for the overall tendency found in ppasianalysis of all belly crawlers to have
longer naps.

Hands-and-knees crawling and sle@&p test the effects of hands-and-knees crawlng a
the most efficient way of moving around specifigalte compared hands-and-knees crawlers
with infants not yet able to locomote on hands lamekes, including both non-crawling and belly-
crawling infants. Thus in these analyses, an infeag categorized as a non-crawler if the infant
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was not able to crawl on hands-and-knees, evér iinfant was able to move on abdomen (was
a belly crawler). When sleep scores of hands-amd&icrawlersN=146) were compared with
the scores of the infants who did not crawl on Isaamild-kneesN=58) using t tests, a few
differences were found to be statistically sig@fit The results are presented in Table 3.

As can be seen from the table, the parents of handdnees crawlers perceived their
children’s sleep as more problematic, the crandégpt through the night less often, had less
pure sleep and also took longer to settle to dieethe night. Though none of the other
differences reached significance, all sleep scofesawlers indicated poorer sleep. It is worth
noting that the poor sleep did not seem to be cosgied by daytime naps, on the contrary, the
crawlers seemed to have less daytime sleeppte@@7) compared to the non-crawlers.

To rule out the possibility that other related éastmay explain the differences, the
groups were compared on parental strategies, siga@piangements, age and other
demographics. The comparisons revealed that crawdere significantly oldet(202)=-2.53,
p<0.05, had higher parental involvement at bedtitf2§2)=-2.81p<0.01, and more often than
non-crawlers had a nighttime feedim@,05.17)=-2.42p<0.05. Moreover, when entered into
regression after age and feeding, crawling stilleaitisignificantly to the explained variability in
settling for the night duratiofAF(1,200)=3.45p<0.05, even though feeding explained 2% of the
variability before crawling was enteredf(1,200)=3.41p<0.05.

Table 3
Sleep comparison of infants who crawled on handkiarees with those who did not
Non-crawlers Crawlers
Test values

Mean SD Mean SD
Parental perception of sleep problem (0 to 3) .26 51 .50 .59 | t(201)=-2.42*
Sleeping through the night (0 to 3) 1.73 1.07 1.42 1.10| t(201)=2.07*
Settling for night duration (minutes) 12.22 8.75 15.64 11.30t(201)=-2.02*
Pure sleep per night period (minutes) 630.48 | 54.41| 613.85 74.28 | t(201)=1.88*
Duration of night sleep period (minutes) 639.95 | 53.67| 626.38 72.65 | 1(201)=1.60, ns
Number of awakenings per night 1.43 .98 1.64 1.15| t(201)=-1.45, ns
Awakening average duration (minutes) 7.88 6.64 9.09 7.39| t(201)=-0.81, ns
Time spent awake at night (minutes) 10.66 11.00| 13.43 14.22t(201)=-1.36, ns
Number of naps 2.29 539 | 217 .62 | 1(201)=0.88, ns
Nap average duration (minutes) 67.54 24.00| 65.17 25.461(201)=0.67,ns
Total time of nap sleep per day (minutes) 15379 | 6254 13781 5759 t(201)=1.54,ns

+p<0.08. <0.05, *p<0.01

Feeding, however, seemed to be the best predittiher measures — of the parental
perception of sleep problem and of the prevalefsteeping through the night. Crawling on
hands-and-knees did not add significantly to thelared variability of these variables when
entered after feeding. Rather, feeding (enterest &fith age and parental involvement at
bedtime) explained 11% of parental perception Wéiig, AF(1,188)=5.58p<0.05; and 27% of
sleeping through the nightF(1,193)=71.65p<0.001. Since higher involvement of parents of
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crawlers did not conflict with their longer bedtirdaration, rather supporting the notion of
settling to sleep difficulty it was not enteredarhe regression.

To summarize, hand-and-knees crawlers had po@ep shan infants not yet crawling on
hands and knees based on four different sleep mesaddowever more frequent nighttime
feedings of the hand-and-knees crawlers seemesl tesponsible for at least two of the
differences: for lower sleeping through the nigtgvalence and higher parental perception of a
sleep problem of the hand-and-knees crawlers.&ts#me time, shorter pure sleep per night and
longer settling for sleep duration of the hand-&ndes crawlers was not explained by feeding or
any other variables except the crawling statusfitse

The onset of hand-and-knees crawling and sléepnvestigate the effect of hands-and-
knees crawling onset rather than effects of crayiliself we divided the crawlers into groups
based on the amount of experience in hands-andslara/ling, thus separating newly crawling
infants (less than 1 month of crawling experiemM¢e60) from experienced (more than 1 month
of crawling experiencéN=45) and “proficient” (more than 2 months of crawliexperience,
N=40) crawlers. We then compared all the groups betveach other and with the infants not
crawling on hands and kned¢=58), using analysis of variance (ANOVA) with corstis We
did not use Multivariate analysis since many ofsleep variables had missing data as parents
omitted answering some of the questions. Averagatidun of awakenings, for example, was not
relevant for infants that do not wake up at nighding ANOVA allowed excluding cases with
missing variables analysis by analysis rather thaomplete exclusion of a case with a single
missing data point from all analyses.

In the pair-wise comparisons only one age diffeeamas found: proficient crawlers were
significantly older 1=9.49,SD=0.91) than all the other group&02)=2.17 p<0.05, but the
new crawlers’ mean age did not differ from the moawlers’ or experienced crawlers’ age (8.90,
8.85 and 9.11 months respectively). Age also diccoaelate with any of the sleep measures
within each group independently. Most of the sleegasures of the new crawlers, however,
differed significantly from the scores of all otlggoups, and especially of the non-crawlers.
Compared to all other groups the new crawlers hadighest number of awakeninf4.87)=-
1.92,p<0.05; spent the most time awake within the nighéglperiodt(185)=-2.73p<0.01; and
had the least pure sleep per nigfit87)=1.87 p<0.05. Pair-wise comparisons revealed that all
three of the differences were even more pronoubetsleen the new crawlers and non-crawlers.
In addition, compared to the non-crawlers onlyribe/ crawlers turned out to have also shorter
night sleep period(197)=1.94 p<0.05; slept through the night less oft§199)=2.14 p<0.05;
and their parents perceived their sleep as moiggmatic,t(198)=-1.99 p<0.05.

The means plots of the original sleep measurebeabserved in Figure 1 (a, b, c, d, e).
It can be seen on the figure that the new crawlet®nly had a shorter night sleep period
duration (went to sleep later and woke up earllaunj,within this shorter period they also had
more awakenings. The awakenings seemed to bertbedbon average in this group (see Figure
1). Though not statistically significant, taken étiger with higher number of awakenings this
difference contributed to the highest score foetspent awake at night and lowest score for the
pure sleep per night period in this group. The ceawlers also did not seem to compensate for
poor night sleep in day-time naps: though not stiatilly significant their total daytime sleep
duration was actually less than in non-crawleraggrage (1=136.11 versus 148.88).
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Figure 1

Means and Standard Errors of sleep measures by déweawling experience
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e) pure sleep per night
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The new crawlers did not differ from other groupsny of the demographics or use of
walkers. However, when we compared all the groupthe parental strategies and sleeping
arrangements we found that the new crawlers’ pangate involved the most in the settling for
the night sleep(297)=-3.07 p<0.01, had highest proportion of infants fed at hifh(3,
20)=11.78p<0.01,t(199)=-2.99p<0.01, and had more occasional bed-shaxit@9)=-2.08,
p<0.05. Feeding and bed-sharing indeed correlatddthv ability to crawl on hands-and-knees
(controlling for age), paria(191)=0.23 p<0.01 and pania (191)=0.17 p<0.05 respectively; but
not with the amount of experience in crawling. thes words, more infants among those who
could crawl (disregarding proficiency of crawlinggd night feedings and bed-sharing episodes
compared to those who couldn’t crawl. However,fdegling and /or bed-sharing did not
increase or decrease as the crawling progressednfoocrawling to proficient crawling (more
than 2 months of experience).

To rule out the possibility that the difference$veen the new crawlers and the non-
crawlers could be explained by bed-sharing or sympdre nighttime feedings we conducted a
regression analysis for these two groups, whilererg the crawling status after bed-sharing and
feeding. We also included age and gender in teedtep of the regression, even though there
was no difference in age between these two grdtgeding but not occasional bed-sharing
explained a significant amount of variance in tlees scores (details to follow in mediation
analyses), reducing the prediction of crawling oms@on-significant for most of the night sleep
scores. More specifically, crawling did not addfe variability explained by feeding in
prevalence of sleeping through the night, in pagoeérception of the sleep problem, in number
of awakenings and in time spent awake at nightjtlalitl add to explained variability in the
duration of night sleep perioAR?=0.03,AF(1,111)=4.02p<0.05; and of pure sleep per night,
AR?=0.04,AF(1,103)=4.96p<0.05.
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Since earlier age of onset of hands-and-knees/spaading correlated with some of the
sleep measures in preliminary analyses (bedtimeaamadtening duration as well as sleep
perceived as more problematic by the parents)eated whether the new crawlers had relatively
early age of crawling onset which could potentiakplain their poor sleep compared to other
groups. Using contrasts in the analysis of variamoen controlling for age we found that the
new crawlers’ mean age of onset was actually [&er8.37,SD=1.02) than of either
experiencedM=7.82,SD=0.98,t(146)=2.71p<0.01, or proficient crawlerd/=6.46,SD=1.02,
t(146)=9.12p<0.01. This result was not unexpected since givemdar age infants having
more experience of crawling should have starteztaw! earlier.

To summarize, infants who just started to crawttfim one month of onset) had the
poorest sleep compared to all other groups bas&dosh of sleep measures. These infants also
had higher frequency of occasional bed sharingohmiyhttime feeding and the feeding (but not
bed-sharing) did explain some but not all of tHeedences. While feeding explained differences
in prevalence of sleeping through the night, irep&al perception of the sleep problem, in
number of awakenings and in time spent awake &t,nomset of crawling still was responsible
for differences in the duration of night sleep pdriand of pure sleep per night. No other
variables, including early versus late onset oitireg, seemed to be contributing to the
differences.

Mediating Effects in the Relation of Crawling te&b

Since most significant differences were found betwéne non-crawlers and new hands-
and-knees crawlers (less than 1 months of expa&)eand since the shift to locomotion rather
than locomotion per se was the primary intereshisfresearch we excluded the experienced and
proficient crawlers from the mediation analysesud bll mediating analyses were based on a
sample of 58 non-crawling and 60 newly crawlingmts. Though not predicted in the research
hypotheses feeding seemed to play a mediatingrrdlee relation between crawling onset and
sleep based on the previous analyses. Indeednteatinight could be considered as a mediator
of the relation between newly started crawling alegp based on criteria suggested by Baron
and Kenny (1986). New crawler status predictedifep®=0.26,SE=0.08,3=0.28,t=3.10,
p<0.01), feeding explained a significant portion afiance in all of the night sleep measures
predicted by new crawling except from duration igi period, (see Table 4 for significant
predictions), and reduced the effect of crawlingaoa significant when entered together into a
regression equation predicting all sleep measwespe from duration of night sleep period and
pure sleep per night (as reported earlier).

Table 4
Regression analyses examining the prediction ditrateep scores from night feeding
Variables predicted by feeding B SE B t R?
Parental perception of sleep problem 40 A2 B2 46*3. | .09**
Sleeping through the night 1.33 .19 .5 7.0 29
Number of awakenings per night 911 2P .39 4.08**13**
Time spent awake at night 11.20 3.10 .36 3.61* **1]
Pure sleep per night period -22.60 1534 -0]16 784. .03+

+p<0.08. p<0.05, *p<0.01
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Even though feeding seemed to mediate the effatteobnset of crawling on the night
sleep a significant portion of the variance in sahthe sleep measures was unexplained by
feeding while predicted by the crawling onset (reeawling status). Thus other mediators such
as socio-cognitive changes could play a role t@sel on the approach of Baron aND Kenny
(1986), we first tested the relations between #e arawling and socio-cognitive abilities. New
crawling did not predict infant search for paretan the parent is out of the room and giving an
object when asked, but it did predict proximitylaag with parent when in the same room
(B=0.51,SE=0.08,4=0.53,t=6.62,p<0.01) and searching for objects out of sight, asmed by
parents B=0.43,SE=0.08, 5=0.44,t=5.37,p<0.01).

Moreover, in the entire sample (including experexhand proficient crawlers) the age of
crawling onsetN1=7.77,SD=1.29) correlated with age of onset of proximitylseg behaviors
(M=7.83,SD=1.22,r=0.67,N=141,p<0.01) and the onset of searching for objekts .42,
SD=1.09,r=0.71,N=102,p<0.01). None of the sleep scores were predictecasch for object
out of sight, however proximity seeking with a parsignificantly predicted all the same sleep
scores as the new crawling did, and when entetedhe regression equation reduced all the
effects of crawling to non-significant (see Tabl®bdetails). In summary, feeding and
proximity seeking were found to be mediators ofreiation between onset of crawling and
sleep based on all the criteria suggested by BamdrKenny (1986).

Table 5

Regression mediation analyses examining the predicf night sleep scores by new crawling
and proximity seeking with a parent separately sogkther

New crawling Proximity New crawling when entered
alone seeking alone with proximity seeking
B T B t B t

Parental perception of sleep problgm 19 2.04* 15 1.67+ .15 1.36, ns
Sleeping through the night -0.2p  -2.2)* -0.1% -6 -0.17 -1.63, ns
Duration of night sleep period -0.18  -1.93+ -0.15 1.65+ -13. -1.22, ns
Number of awakenings .19 2.08* .21 2.26* A1 1183,
Time spent awake at night .20 2.14* .16 1.7+ .16 43]1ns
Pure sleep per night period -0.20 2.0p* -0.1p 4.5 -0.13 -1.16, ns

+p<0.08. <0.05, **p<0.01
Sleeping Location as a Moderator of the Relatiotmi@en Crawling Onset and Sleep

For the assessment of the moderating effect weddhthe sample to non-crawling and
newly crawling infants only again and in additiorckided infants with mixed sleeping
arrangements (most of the parents in these categpoyted solitary sleeping arrangement for
their infants with part of the night spent by théants in the parental bed). Based on the nature
of the moderating hypothesis it was important wude only stable sleeping arrangement not
related to occasional bed-sharing. Infants sleejirtige same rooms as their parents were
combined with infants sharing the bed with theirgoés into a co-sleeping category as opposed
to infants sleeping solitary in separate rooms. dis&ibution of the groups based on the
sleeping location can be found in Table 6.
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Table 6

Numbers of non-crawling and newly-crawling infasiseping close to parents versus separately

Sleeping location Total
Solitary room Co-sleeping
Crawling status Non-crawlers 38 19 57
New crawlers 29 28 57
Total 67 47 114

First we looked at the relation between crawlind aleeping location and found that new
crawlers were sleeping with their parents morerofié=1.49,SD=0.50) than non-crawlers
(M=1.33,SD=0.48), though the difference was only close taisicance,t(112)=-1.72p=0.09).
Given the relation with the independent variabéeplng location could not be considered as a
classical moderator but we still looked at theratéons between the crawling onset and
sleeping location in the effect on night sleep ggdNOVA, while controlling for age and
gender. Three significant interactions were founthis analysis. The interaction plots are
presented in Figure 2 (a,b,c). Only for solitdeeping infants and not for co-sleeping ones the
onset of crawling was associated with lower prawedeof sleeping through the night
(F(1,94)=5.81p<0.05), longer awakening duratioif({,94)=3.88p<0.05), and longer time
awake at nightK(1,94)=5.03p<0.05).

Though for most other sleep measures the effectetbvery similar they did not reach
an acceptable level of significance. We also lookdther effect of crawling on proximity
seeking of the infant depended on the sleepinditotébut this effect was the same for the two
groups as can be clearly seen on Figure 2(d). iforgrize, though both co-sleeping and solitary
sleeping infants similarly exhibited increased pmay seeking with achievement of hands-and-
knees crawling, only solitary sleeping infants skdwoorer sleep based on some of the sleep
measures. Co-sleeping infants, on the other hadahad show different sleeping patterns based
on the status of crawling.

Figure 2

a) Sleeping through night by crawling status inst@eping and solitary sleeping infants
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b) Average awakening duration by crawling statusarsleeping and solitary sleeping infants
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d) Proximity seeking by crawling status for co-piag and solitary sleeping infants
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Mobility Non-related Motor Milestones and Sleep

Pulling up and sleeSince infants who were able to pull up to stanith@ time of
assessmeniNE153) were on average older than those who cou{ti¥61) as reported earlier,
regression corrected for age scores were useahsfeoriginal sleep scores. However original
scores were also compared and the results carubd fo Appendix1. The comparison results
based on regression corrected scores for the taugpgrof infants are presented in Table 7. The
table also includes original sleep scores meanstamtlard deviations for the groups. The
results seemed to mirror the effects of crawlinthvai lesser significance except from the effect
on the number of awakenings per night.

Indeed, the transition to being able to pull upnsee to co-occur with crawling onset:
only 13.70% of infants who were able to pull up dat crawl yet, while only 19.6% of crawling
infants were not able to pull ug? (1,204)=80.36p<0.01). Moreover, the age of crawling onset
(M=7.77,SD=1.29) correlated with age of onset of pulling ujg=(.94,SD=1.28,r=0.69,
N=139,p<0.01). Thus, when entered into regression anafyfses age and crawling status,
pulling up added significantly only to number ofakeningsAR?=0.03,AF(1,188)=5.39,
p<0.05. This result was even more significant amomg-crawlers and new crawlers only,
AR?=0.06,AF(1,106)=7.15p<0.01.
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Table 7

Sleep measures: means, standard deviations andiés/&rom comparison of infants who could
pull up to with those who did not

Unable to pull up | Able to pull up

Test val
Mean SD Mean SD est values

Number of awakenings per night 1.27 .86 1.68 1.16| t(211.65)=-3.17**
Pure sleep per night period (in minutes) | 633.24|  58.37| 612.95 72.20| 1(201)=1.88*
Duration of night sleep period (in minutes) 644.55 57.35| 625.86 70.26| t1(200)=1.83+

Sleeping through the night (0 to 3) 1.73 1.04 1.44 1.11(t(202)=1.88+

Settling for night duration (in minutes) 11.93 8.59| 15.48 11.17| t(192)=-1.73+

Parental perception of sleep problem (0 -|3) .27 .53 A7 .59 t(90.98)=-1.70+
Awakening average duration (in minutes)| 8.22 6.18( 8.88 7.50( t(182)=-0.24, ns
Time spent awake at night (in minutes) 10.42 10.20| 13.52 14.25| t(186)=-1.34, ns
Number of naps 2.38 .51 2.15 .62 t(201)=0.88, ns
Nap average duration (in minutes) 67.99 25.84| 65.15 24.75| t1(201)=0.67, ns

Total time of nap sleep per day (in minutg t(201)=1.54, ns

S23.58.95 63.62| 137.24 57.17

+p<0.08. <0.05, *p<0.01

Thus the effect of pulling up to stand on numbeawékenings could be considered
specific to pulling up independently of crawlingtsts and was examined further. To see whether
the effect of pulling up on number of awakeningswere pronounced in infants who were
sleeping in cribs (which allows the activity of jwid) up to stand at night) we tested the
interaction between pulling up and sleeping locatia the number of awakenings. For the
comparison of infants sleeping in crib versus pealdred we excluded infants having a mixed
(crib/parental bed) sleeping location. We also comth data from infants sleeping in the same
room as their parents with solitary sleeping inganto one “sleeping in a crib” category versus
infants sleeping in a parental bed. The effect suailar in both groups and the interaction was
not significant, F (1,173)=0.0p=0.83.

To see whether the socio-cognitive changes coydthexthe effect of pulling up to stand
on the number of awakenings we conducted mediatiatyses, controlling for age and gender.
Though pulling up predicted proximity seeking wélparent when in the same roamq.25,
p<0.01), searching for a parent who is out of thewdz-3.42,p<0.01) and searching for an
object that is out of sight£5.53,p<0.01), none of the variables reduced the signitieaof the
pulling up as a predictor of number of awakeninggementered into a regression equation
together (after age and gender). In summary, aBodébeyond crawling status pulling up to
stand seemed to be associated with more frequgint-wiaking, but this association was neither
mediated by socio-cognitive changes nor moderayesidbeeping location.

Free standing and sleef/hen infants who were able to stand free wittsoygport
(N=155) were compared with infants not able to doNs®40) on sleep measures no significant
differences were found. The results were the sahenwsing either original sleep scores or the
regression corrected residual scores. A similaepatwvas observed when controlling for
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crawling status.
Use of Walkers and Sleep

First we looked at the differences between sleepescof the walker users versus non-
users in the whole sample (regardless of crawlkpgeeence). Out of the 205 infants 66 used
walkers: 18 of them did not crawl on hands-and-kngs while 48 did. Infants who used
walkers did not differ on age, ethnicity, crawlisigtus or sleeping arrangement from infants
who did not use walkers. But in families where vestkwere used mothers had a lower
educationf(195)=3.23<0.01; as did father$(193)=4.07 p<0.01; and their family income
was lower compared to families that did not usekesa,t(200)=2.66 p<0.01. Parents of
walker-users also reported less involvement intdiighe awakenings of their infants,
t(197)=1.98 p<0.05.

When we compared sleep scores of the walker usessis non-users in the whole
sample using ANOVA, while controlling for parentavolvement in awakenings and parental
SES (socio-economical status comprised from paredtacation and family income), no
significant differences were found. The groupsmt differ on the socio-cognitive scores either
and no significant interaction was found betweelkerause and sleeping arrangement. Neither
the length of experience in walkers nor the amaodinise per day correlated with any of the
sleep measures when tested using partial correlatintrolling for SES among walker users
only. Neither use of walker nor age of start ofkea$ correlated with age of onset of the
different motor skills or age of sleeping througke night.

To assess the effect of walkers relative to no iglait all we compared infants who did
not crawl! but used walkerdl€18) with those who neither crawled nor used walkigrs44).
Among the non-crawlers walker users were signifigasider (M=9.28,SD=1.12) than non-
users M=8.65,SD=0.79; t (24.17)=-2.149<0.05) and their family income was lower (t
(60)=2.91,p<0.01). When compared on the sleep regression ¢edéar age residual scores
while also controlling for family income in ANOVAndy one significant difference was found
between the groups on the sleep measures: thenuesl&es had shorter night duration
(M=621.67,SE=49.40 based on original scores in minutes) relaoweon-users\|=647.62,
SE=54.08;F(1, 61)=4.32p<0.05). The difference in pure sleep between thamgavas close to
significant,F(1, 56)=3.73p=0.06.

None of the socio-cognitive scores differed betwiengroups (alp’s >0.12). However,
when we tested the interaction between use of wabked sleeping arrangement (solitary versus
co-sleeping infants excluding mixed arrangements)iateraction was found significant.
Parents of solitary sleeping infants reported naoavakenings if their infant used a walker, while
parents co-sleeping with their infants reportededeawakenings if they used a walker relative to
non-usersk(1, 55)=4.17p<0.05 (see Figure 3). Almost identical results wayserved when
belly crawlers were excluded from the sample andd&f@pletely immobile infants were
compared with 11 infants who could move around bikers exclusively. Only 4 of the non-
crawling walker users had less than 1 month of e&pee in walkers at the time of assessment
so that analysis of the effect of onset of walketative to no mobility was not possible. Among
the non-crawlers only, similarly to the whole saeypleither amount of experience in walkers
nor the amount of time using it per day correlatéth any of the sleep measures (when tested
using partial correlation controlling for age aaahily income).
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Figure 3
Interaction between use of walkers and sleepingtion on sleep
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To summarize, use of walkers did not seem to hayeefiects on sleep in general.
However, compared to immobility or inefficient wagkcrawling, use of walkers had effects
somewhat similar to the effects of crawling on doeation of sleep. Moreover, walker users
seemed to have more awakenings than non-useeyittapt separately from their parents. Co-
sleeping walker users, on the other hand, seemieavi® even fewer awakenings than non-users
based on parental reports.

Discussion

The main hypothesis of the study that a shift fanhlocomotor abilities would show an
association with changes in infant sleep patteras generally supported by the findings.
Importantly, age of infants at the assessmente&isin this sample did not explain any of the
direct nighttime sleep measures, even though pacérdlder infants perceived their infants’
sleep as more problematic. The lack of actual charigleep as a function of age from measures
reported by the same parents points to rather gigpparental expectations with age, possibly
leading to higher perception of a problem in olaéaints even if their sleep is not really different
from that of younger infants. In contrast, develental stage related to locomotion seemed to
explain differences in sleep better than age. Mpexifically, as with previous findings (Scher,
2005; Scher & Cohen, 2005) crawling was associatddpoorer sleep.

However, it is important to note though that amtreydifferent types of crawling only
crawling on hands-and-knees seemed to be relatgaot@r sleep. In contrast to findings
reported by Scher & Cohen (2005) that there wadiffierence between belly crawlers and
hands-and-knees crawlers in sleep, we did findttireabelly crawlers had a different pattern of
sleep with less time spent awake at night and higrevalence of sleeping through the night
than did hands-and-knees crawlers. Moreover, loeflwling actually seemed to have an
opposite effect on sleep, since compared to thecranling infants the belly-crawlers, and
especially new belly-crawlers, had longer daytimmpsi This finding is not surprising and
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supports our hypothesis that belly crawling, likleey unconventional ways of moving, is very
effortful and not very effective, thus probablyd@zg to more tiredness than exploration in the
infants.

Hand-and-knees crawling, on the other hand is thst effective way of crawling.
However, as the results of the current study suggessnot the crawling per se that causes the
sleep disturbances but the transition from beieff@ctively mobile to effectively mobile (by
means of hands-and-knees crawling). Thus, the nawlers who started to crawl within a
month of the sleep assessment time were foundvi® th@ poorest sleep in the current sample
based on most sleep measures: prevalence of gjgpaugh the night, parental perception of
the sleep problem, number of awakenings, time sp@ake at night, duration of night sleep
period, and duration of pure sleep per night.

Moreover, the association of crawling onset wigtegl disturbances was not related to an
earlier age of crawling onset. Even though earyviing onset did show an association with
more disrupted sleep, suggesting that infants wéud srawling earlier differ from late crawlers
on some additional parameter that might also bgoresble for more disturbed sleep, the new
crawlers did not seem to have exceptionally youggyaf crawling onset. As a matter of fact the
new crawlers had a later age of onset than eitkgreenced or proficient crawlers. Thus the
crawling status at the time of sleep assessmentesk&o have a stronger effect on infant sleep
than the characteristics related to being earlgusetate crawler, since even while having
relatively late crawling onset, the new crawleitt sad the least sleep.

However, the new crawlers also had the most niggadihg and this factor explained most
of the sleep differences of the new crawlers fraheogroups, except for duration of night
period. The effect of feeding was unexpected. Thaug not possible to determine the causal
relation it is not likely that feeding stimulatesmwling, since it does not explain why the most
fed infants would start crawling before the stuolgkt place independently of their age,
especially given the fact that the new crawlertuited a wide age range of crawling onset. The
opposite direction is more likely with at leastapossible explanations: (1) that onset of
crawling requires more feeding since there shoeld bpurt of physical activity with the start of
crawling; (2) the parents interpret the sleep d¢isams of their infants as need for food because
the infants just started to crawl; (3) the parersts feeding as the easiest solution for the freiquen
and disruptive night awakenings. These explanattswsfit well with another finding that newly
crawling infants have more occasional bed shatkiiter way feeding seemed to mediate most
of the effects of crawling onset on sleep.

Moreover, feeding was not the only mediator ofréslation between onset of crawling
and sleep. Though socio-cognitive changes relatasvareness of object properties or ability to
follow directions were not shown to mediate thatieh in this study, the proximity seeking
behaviors of infants as reported by parents did tineecriteria of a mediator. The group of
newly hands-and-knees crawlers had significantiéi proportion of infants exhibiting
proximity seeking behaviors compared to infants wtibnot crawl on hands and knees, and this
difference explained most of the variation in sleepveen the non-crawlers and hand-and-knees
crawlers. This finding supports our hypothesis €stjgg that onset of crawling might affect
sleep through heightened sensitivity to or awareoéseparateness from parents as a result of
continuous experience of changing the distance fsarents while crawling.
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Further support for the same explanation comes fhamnteraction found between
sleeping arrangement and hands-and-knees crawiseg}.cAs predicted, only for solitary
sleeping infants and not for co-sleeping ones tisebof crawling was associated with lower
prevalence of sleeping through the night, longeskeeming duration, and longer time awake at
night. Thus new crawlers who were co-sleeping Withr parents, either in the same room or in
the same bed, did not differ from co-sleeping nmawters, suggesting that the onset of crawling
did not have an effect on their sleep, as theyndicheed to seek proximity to their parents or
protest separation given their closeness to paemtight. The sleeping arrangement, though,
did not meet all the criteria for a moderator siitagas also related to the independent variable:
parents were co-sleeping more often with new cnanlgan with non-crawlers. However, even if
onset of crawling led parents to closer sleepimgreyements, the explanation that co-sleeping
infants do not show the effect of crawling becanfsthe close proximity with the parents still
remains possible.

The link between crawling and sleep, of course|dbave alternative explanations such
as maturational physiological changes that drivié lbaset of crawling and changes in sleep
patterns. However, such an explanation is unliklely to the lack of relation of sleep to age and
also the fact that crawling onset is a phenomehahdepends on many different factors, such as
infant weight or parental preferences for infantimnment (playpen versus floor). The best
evidence comes from cross-cultural studies: Chindaats show a 3.3 months delay in the
onset of locomotion for cultural and ecologicals@as, mainly related to little space and sanitary
problems (Campos et al, 2000). Similarly, sleepfisienced by a variety of exogenous factors
and not solely defined by infant physiological nration (Anders et al, 1992).

An achievement of another developmental milestgmdling up to stand, but not free
standing — was closely related to the onset of fiamdi-knees crawling and thus had very
similar effects on sleep. Although the age of odgtulling up follows the onset of hands-and-
knees crawling, it is still not completely clearather crawling and not pulling up is responsible
for all of the differences in sleep. Pulling upreeel to be also associated with more frequent
night waking independent of crawling status, ansl éffect was not explained similarly to
crawling, since it was neither mediated by socigritive changes nor moderated by sleeping
location. As parental report and not objective glemasure were used in this study, it is possible
that the effect of pulling up stems from parentttér awareness of the awakenings, since the
infant can pull up, become more awake and thevsagilal to the parents. Further studies are
needed to clarify the effect as well as differaetide effects of pulling up and of crawling.

Use of walkers did not seem to have any effectsleep in general. However, compared
to immobility or inefficient ways of crawling, usd# walkers seemed to have a similar effect on
sleep as did crawling, though to a much lesseregedihe walker users only had shorter duration
of sleep compared to the non-crawling infants, @idchot differ on any other sleep measures.
Interestingly though, walker users also seemedt@ more awakenings than non-users if they
slept separately from their parents. Co-sleepinig@vaisers, on the other hand, seemed to have
even fewer awakenings than non-users based ontplareports. Less sleep and more
awakenings of the walker users are consistentouthypothesis that any efficient way of
moving should affect sleep. This pattern of resiglaso consistent with the findings of Campos
et al (2000) who reported that walker users exéibwweaker but similar developmental changes
to those normally associated with crawling.
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In conclusion, the non-experimental design retstdirectional interpretation but the
present findings point to the possibility that thgression in sleep that is observed in the second
half of the first year of life might be relatedaamormative and major developmental transition.
The phenomenon of elevated sleep disturbancesgitinimage has been documented both in
cross sectional (Armstrong, Quinn, & Dadds, 199do@in-Jones, Burnham, Gaylor, & Anders,
2001) and longitudinal studies (Anders & KeeneB83;%cher, 1991). However, based on the
findings of the current study this widely documehpdienomenon should not be considered
simply as an age-related effect. Further, not ablamical age, but developmental stage should
be used in analysis of sleep development sincatsifacquire different skills at different ages.
More specifically the findings suggest that craglonset is an important milestone and should
be taken into account while studying sleep in infan

Another important implication of the finding it thif sleep disturbances related to
locomotor development are considered a normal dpuantal phenomenon these should be
carefully differentiated from real clinical sleepplems and should not treated as such. Since
many parents start applying sleep training techesguhen infant’ sleep becomes more disrupted
in the second half of the first year (see chap}eit & important that the parents, as well agsle
professionals advising parents, be informed abdwupbssibility of disruption in sleep being a
temporary and normal developmental phase. If tereugtion is indeed related to the child
heightened sensitivity to separation and proxireégking, sleep training techniques might
actually worsen the situation and be even potéytrmful for the child’s development.

Study 2: Walking, Use of Walkers and Sleep

The main aim of this study was to compare sleefepa of infants who started upright
locomotion versus infants still moving around immpe position or not able to move effectively at
all. The second aim of this study was to see ifeifgcts of upright locomotion are mediated by
socio-cognitive changes and/or moderated by slgaegpirangements. An additional goal was to
explore a possible association between use of watml sleep patterns in a different age range
than of Study 1.

Methods
Sample

Mothers of 162 infants aged between 9 and 13 mdmMk4.1.00,SD=1.38) completed
guestionnaires for this study. This sample of f@®iwas not completely independent from the
crawling sample of Study 1. Reports of 79 motleénson-walking infants from Study 1 were
included in this sample as the infants fit theecré of Study 2 as well. The participation criteria
of Study 2 included healthy infants with no develemtal delays between the ages of 9 to 13
months (as opposite of 6 to 12 criteria of StudyTrhe overlap of subjects, however, should not
constitute a problem since the objective of thislgtis different and centered on the onset of
walking while non-walking infants only provide adeafor comparison. There shouldn’t be any
sampling bias as well as families were recruitedfith studies simultaneously based on a wide
age range of infants and were separated into sarbpked on the specific criteria of the samples
after the recruitment was finished.

All the families were recruited through the listvaflunteer participants in the Bay Area
maintained by the Institute of Human DevelopmerthefUniversity of California, Berkeley.
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The mothers (agell=29.6 yearsSD=4.2) primarily had a college education (46.3% e&f th
sample), 33.6% had higher than college educatield @raduate degrees), 17.4 % had a high
school diploma, and only 2.7% had only some hidtost There were 82 boys and 79 girls in
this sample of infants, primarily from White Cauieaspopulation (51.3%), 12.2% were Asian,
5.2% - African-American, 7% - Hispanic and 24.3% laamixed ethnicity.

Assessments

The mothers completed the same set of questiosrnasren Study 1: a Sleep
Questionnaire, and a Motor Development and ActsitChecklist, in addition to a basic
demographic questionnaire. Based on the Motor [gveént and Activities Checklist the
infants were assigned a status of walking if theyld walk for at least 3 steps at a time without
holding onto anything or anyone, according to nratkereport. Another milestone included in the
Checklist and relevant to the age range of walkiag “cruising”, or moving upright on two feet
along furniture and walls while holding onto thelm. infant was assigned a status of cruising if
she or he could move around using furniture orsvalt at least 3 steps at a time. The infants
were defined as walker-users if they spent any tintbe walkers at least once a day on most
days based on the information provided by the pgarnarthe checklist.

Three scores were obtained from the Motor Checldigarding the two milestones of
walking and cruising (i) distinction between infamtho achieved the milestone and those who
did not; (i) age when the milestone was achiey®dlthe amount of experience acquired for the
milestone up to the testing date in days as wethaa scale from 0 to 3, where 0 means no
experience, 1 means 31 day of experience (newetekitl), 2 means 31 to 62 days (experienced
in the skill), and 3 means more than 62 days (pieit). Same scores were obtained regarding
the socio-cognitive skills. Crawling experience vaasessed in this study too (in a similar
manner as in study 1) with the purpose to contiothie possible interfering effect of crawling
onset versus crawling per se when comparing thkimgainfants to crawling.

The use of walkers was assessed based on a staotinigpf using the device instead of
an achievement of a skill. A fourth score was ofgdifor the use of walkers that was related to
the duration/amount of time of use per day (frorh3 minutes or less to 5, more than 2 hours).
In addition, A mobility index was calculated pentiaig to the progress in effective locomotion
from O to 5, where 0 means no effective movingt{rezihands-and-knees crawling nor walking),
1 means hands-and-knees crawling, 2 means cruamgg3 means independent walking. The
use of walkers was not included in the mobilityeardince it is not a fully controlled self-
movement.

The Sleep Questionnaire was the same questiorussein Study 1 and it provided the
following scores: (1) duration of the entire nigheep period from sleep onset to morning
wakening (in minutes); (2) duration of settling foght-sleep - time it takes to fall asleep for the
night; (3) number of awakenings per night; (4) agerduration of night awakenings; (5) time
awake at night - number of awakenings multipliedhmyaverage time of falling back to sleep;
(6) pure sleep per night — time spent asleep otlteéntire night sleep period, defined as
duration of the entire sleep period minus the tawake at night.

Two more scores pertained to prevalence of slegpmgigh the night as well as to
parental subjective perspective of sleep beinglpmatic (ranging from 0, not a problem at all,
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to 3 — a serious problem). Night feedings and gatestrategies of settling the infant back to
sleep when awakened in the middle of the night \abse assessed based on parental presence
and involvement in the process of infant fallingeap (1 - no involvement or presence at all, 2 -
mere presence of a parent, 3 being actively ind)las well as on parental reluctance to respond
to a night time awakening (the wait time beforgomesling).

Approach to Analyses

Statistical analyses examining the relation betwealking/cruising and sleep patterns
were based on comparisons of the sleep pattem&éetgroups of infants who could
walk/cruise with those who couldn’t, while takingo account the different locomotive/crawling
experience of the non-walking infants. First, typdtheses were tested using simple group
comparisons throughtests. Then, to address specifically the link betwghe onset of
walking/cruising (versus the status of being ablevalk) and sleep, groups with different
walking experience were compared too through ANO¥AiImilar approach was taken to
examine the link between sleep and the use of walkéediation and moderation analyses were
conducted according to the methods of Baron anchi¢h986), similar to Study 1. Cases with
missing data for some of the variables (when paremtitted a question) were excluded from
analysis.

Results
Preliminary Analyses: Gender and Age Effects

Gender effectsComparison between the Motor Development andviiets Checklist
scores of boys and girls indicated only one sigaiit difference: girls were more often reported
by their parents to be able to give/bring a speahbject when asket{(;151.47)=-2.28p<0.05.
When compared on sleep scores girls were foundve h longer duration of nigh¥1E649.75,
SD=61.31 versud=625.75,SD=71.27 in boyst(157)=- 2.28p<0.05) and accordingly more
pure sleep per nighM=638.22,SD=65.49 versu$1=615.40,SD=72.04 in boyst(157)=-2.09,
p<0.05). Boys also had their parents more involveithénmiddle of the night awakenings, t
(156)=2.04 p<0.05, but did not differ from girls on the sleepegangements or other parental
strategies. Data from boys and girls were combfoedll analyses but were also analyzed
separately. The results of the separate analysgsrimer are reported only if found different.

Effects of age at the assessm@stexpected, age at the assessment was positively
correlated with the mobility index£0.51,N=161,p<0.01) and with the attainment of all motor
skills separately. On the assessment date oldantsmfvere more often crawling on hands-and-
knees (=0.26,N=161,p<0.01), cruising=0.43,N=161,p<0.01) and walkingr€0.43,N=161,
p<0.01). Age also correlated with parental observatiof infants searching for objects out of
sight ¢=0.26,N=161,p<0.01), and bringing/giving objects when askeeD(26,N=161,
p<0.01), but not with the behaviors related to segkiroximity with a parent. The use of
walkers was also not related to age of the infakge. showed significant negative associations
with night-time feedingsr€-0.19,N=156,p<0.05) and involvement at bedtinre¢0.16,
N=159,p<0.05), but not with involvement in the middle o&thight awakenings, wait time to
respond to awakenings, sleeping arrangements aagiooal bed-sharing.

Unlike the crawling sample of Study 1, in this sdéergpme of the night sleep
characteristics did show a significant associaiith age. Infant’s age negatively correlated
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with the parental perception of infant sleep bengblematic (=-0.19,N=160, p<0.05),

number of awakenings per nigint£0.24,N=158,p<0.01) and time awake at night¢0.19,
N=151,p<0.05); and positively correlated with the prevakent sleeping through the night
(r=0.17,N=161,p<0.05). Though the total amount of day-time sleepratit change with age, it
seemed to become more consolidated as older infadtfewer naps£-0.18,N=161,p<0.05)

of a longer average duratiorr0.27,N=161,p<0.01). An identical pattern of results was
observed when using age from conception (basedeomtant’s expected birth dates reported by
parents), except for the negative correlation betwage and time awake at night being even
more pronounced in this analysis {0.24,N=142,p<0.01).

As in study 1, the pattern of association of the aigthe assessment with other research
variables was taken into account in all the subseganalyses in three ways. First, all sleep
outcome measures were corrected for age usingssegrecorrected residual scores, with the
residual scores used instead of the raw sleepsaoadl the analyses comparing groups using t-
test and/or ANOVA. Second, when correlational asialyvas appropriate - partial correlation test
was used with age entered as a control variabled,Tdge was entered in the first step in all
regression analyses before entering other predietoables.

Effects of the age of onset of the motor sKillee age of onset of the motor skills under
study, detailed in Table 8, showed a wide rangbigisample and ensured that infants with both
early and late motor development were includedtidgaorrelational analysis, controlling for the
age at the assessment and the amount of expeireaagven skill, did not show significant
relations between any of the sleep measures wathgle of onset of cruising and of crawling on
hands-and-knees. Onset of walking, however, ctedInegatively with parental perception of
sleep being problematic,1(15)=- .54,p<0.05; and almost significantly correlated with leng
day-time sleep,pt (15)=0.46,=0.06. In other words, the later in developmeramsé started
walking the longer was their day-time sleep and tsleep was perceived as less problematic by
their parents. None of the parental strategiesoseaess of sleeping arrangement correlated with
the onset age of any of the motor milestones.

Table 8
Ranges and mean ages of onsets of motor skill®mhs
Motor skill N Range Minimum Maximum Mean SD
Hands-and-knees crawling 149 7.59 4.25 11.84 8.19 1.62
Cruising 122 8.59 5.64 12.52 9.21 1.38
Walking 44 4.16 8.36 12.52 10.51 1.21

Upright Independent Locomotion and Sleep

First, we looked at the partial correlation (cotling for age) between the mobility index
and sleep measures and found no significant liretations. We then compared groups with
different styles of locomotion. At the date of assaent in this sample 39 infants were able to
walk, 72 were cruising, 32 were crawling on handd-nees and 18 could do neither of the
above. All of the cruising and walking babies wabde to crawl on hands-and-knees, meaning
none of them skipped crawling as a stage. Simjlarlly one of the walking infants skipped
cruising and started to walk right after crawling.
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Before addressing the question of the effect ofgipplocomotion we looked at the
differences in sleep patterns between cruisingveadling infants while using t test and found no
significant differences. Sleep scores of infantagiany type of upright locomotion (either
cruising or walkingN=111) did not differ from the scores of non-crawlimgcrawling on hands-
and-knees infants. When compared separately, nevd&ing nor cruising infants differed from
the other groups. Moreover, the results were smaitzen we excluded all the newly crawling
infants (less than 1 months of crawling, 16 infamisof 32 crawling) to control for the effect of
the crawling onset found in Study 1. Same resuéievalso observed when all the walker users
(N=47) were excluded from the sample and when analyepdrately for boys and girls. We
then explored whether the onset of the walkingroising rather than the ability of upright
locomotion by itself had an effect on sleep.

Onset of walking and sleejpo investigate the effect of walking onset weidid the
walking infants into groups based on the amoumxgierience in walking, thus separating newly
walking infants N=19) from experienced\N=10) and proficient{|=10). We then compared the
newly walking infants with the crawling and the ising infants as well as between each other.
The groups did not differ on demographics, paresttakegies, sleeping arrangements and use of
walkers. The groups did differ in age with infanmere advanced in walking development being
older,F(4,106)=8.46p<0.01. In addition, the proficient walkers (walkifay more than 2
months) had a significantly younger age of walkemget M1=9.45,SD=0.56) compared to both
new (M=10.86,SD=1.27) and experienced walketd£10.83,SD=0.97),F(2,38)=3.09 p< 05.

The age difference was expected and was contrfatad all the analyses as explained earlier.
The difference in the age of walking onset, howegwas taken into consideration when
analyzing differences between infants with differewel of walking experience (details to
follow).

The newly walking infants did not differ on anytbe sleep measures from non-walking
infants, either crawling or cruising. The same ltsswere observed when new crawlers were
excluded from the analyses, to control for the fs®ffect of onset of crawling found in Study
1. Since onset of cruising could also have an e#fed thus constitute a confound in the test of
the effect of onset of walking we divided the ceussinto groups based on the amount of
experience in cruising too, thus separating newlsing infants =31) from experienced
cruisers N=41). As there were only 5 infants having more tAanonths of cruising while not
yet walking, and since they did not differ from th&nts having more than 1 month of
experience on any of the sleep measures, we coththeanfants into one group of experienced
cruisers.

We then compared the newly walking infants withhbat the cruising groups, using
analysis of variance (ANOVA) with contrasts. Thesenof walking did not seem to have a
negative effect on sleep based on comparison Wwitlexperienced cruisers only. The newly
walking infants actually had a tendency for somevitdter sleep, though the differences only
reached significance in settling for the night plderationt(45.60)=2.30p<0.05. One more
difference was close to significance: newly walkinfants had slightly fewer awakenings than
the experienced cruiset$53.91)=1.71p=0.09. Interestingly, the experienced walkers (with
more than one month of walking) had even bettepsieith significantly longer duration of
night sleep period(16.93)=-2.14p<0.05, and more pure sleep per nig(itc.18)=-2.29,
p<0.05, compared to the experienced cruisers. Morgethe motor progression from

36



experienced cruising to new walking and to expeeenwalking correlated positively with
duration of night, #=0.25,N=70, p<0.05, and pure sleep per night=0.27,N=70, p<0.05. The
proficient walkers had, by contrast, less sleepmamed to the experienced walkers both based
on night-sleep period duratiotf18.01)=2.07p<0.05, and pure sleep per nigt(f,7.99)=2.13,
p<0.05. The original averages of night-sleep perioction and pure sleep for all the groups are
presented in Figure 4.

Figure 4
a) Means and Standard Errors of night-sleep pedadation by level of cruising and walking
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b) Means and Standard Errors of pure sleep pertiyhlevel of cruising and walking
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However, the early walking onset of the proficiemtikers (as reported earlier) could
explain their difference from the other walkergexsally since age of walking onset correlated
with some of the sleep measures, as reported eavietested this hypothesis using linear
regression equation for the 2 groups of infantdevbintering walking status after the infants’ age
at the assessment and the age of onset of walllaliing status (proficient versus experienced)
neither added to the explained variability in niglgep duration nor in pure sleep, in both cases
mostly explained by the age of the walking onA&°€0.16,AF=3.37,p=0.08 for night-sleep
duration, and\R?=0.15,AF=3.33,p=0.09 for pure sleep per night). The pattern ofiltesvas
similar in both boys and girls.

Moderation and mediation of the effect of walkieyelopment on sleephe sleeping
location (solitary/mixed versus same room) did se#nto moderatethe effects as no
interactions between the sleep location and thensbatus were found significant in their effect
on sleep. To see whether socio-cognitive changegxgalain the association found between the
motor progressions and sleep duration (not inclyitle proficient walkers) we conducted a
mediation analysis.The progression from experienced cruising to nalking and then to
experienced walking correlated positively with #tinment of the milestones of bringing the
objects when asked,+0.42,N=67, p<0.01 and searching for an object out of siglt0.26,
N=67,p<0.05. Infants with more progress in motor developimeere also further away from
the day they first showed proximity seeking TO eep8 {=0.33,N=70, p<0.05.

When analyzed separately for boys and girls iteédraout only boys were responsible for
the correlation with the ability to bring objects0.53,N=33, p<0.01 among boys only). Thus
when entered into a regression equation after@ggther with the motor progression, the ability
to bring object only reduced the significance oton@rogression as a predictor in boys, while
in girls the motor progression still predicted abnhsignificantly both the duration of night ,
B=27.16,SE=11.56,=0.31,t=1.81,p=0.08, and pure sleep per nigBt28.56,SE=12.52,
£=0.33,t=1.96,p=0.07.

On the other hand, girls were mostly responsibi¢fe correlation of the motor
progression with searching for objects out of sigh0.31,N=31,p=0.08 among girls only).
However, entering search for objects into the regjo: equation did not reduce the significance
of the motor progression as a predictor both ils@nd in boys. The experience in proximity
seeking did not have a different relation with nmgimbgression in boys and girls and when
entered into a regression equation after age amdiegeat did not significantly change the motor
progression prediction of sleep period duratBn21.18,SE=12.31,4=0.23,t=1.76,p=0.08,
and of pure sleep per nigd=22.89,SE=12.38,3=0.24,t=1.85,p=0.07. Thus the relation
between waking development and sleep was not needigt any of the socio-cognitive variables
that were assessed in this study.

Onset of cruising and sleepo investigate the effect of cruising onset wempared the
new cruisers with the experienced between each atitewith all the pre-cruising groups: the
non-crawling infantsNi=18), newly crawlingl=16) and experienced crawlef$<16). We
used analysis of variance (ANOVA) with contraststfee comparison, excluding cases with
missing variables analysis by analysis. The graligpsot differ on demographics, parental
strategies or use of walkers, however interestattepn was observed in the distribution of the
sleeping arrangements. First, there were surphisiegy infants (5 out of 122) with stable
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solitary (separate room) sleeping arrangement artteesg groups. Second, the sleeping
arrangement of all the mobile groups was simildmevthe non-crawling infants differed
significantly from all other groups by sleepingtfaast away from their parent§]117)=2.07,

p<0.05 . Though the groups differed in a§&4,117)=8.85p<0.01, this should not be a problem
since we controlled for the age effect using regjoescorrected residual scores when comparing
the sleep measures of the groups. More importaetjperienced cruisers had a younger onset of
age of cruisingN1=9.21,SD=1.44) compared to the new cruisev$=0.86,SD=1.14),

t(70)=2.07 p<0.05.

The experienced cruisers did not differ signifitafitom the new cruisers, except for one
difference being close to significance with expecied cruisers having less pure sleep per night
compared to the new cruiset@,15)=-1.74p=0.08. However, when age of onset was entered as
a covariate in the ANOVA, the difference betweesstihtwo groups in pure sleep was no longer
close to significance. The new cruisers, by cohtsseemed to have longer sleep compared to all
other groups with the exception of the non-craw{bes/ing the longest sleep), while having the
biggest contrast with the new crawlers (havingl#ast sleep). The contrast between the new
cruisers and new crawlers reached significanceih the duration of the night sleep period,
t(115)=-1.93p<0.05; and the pure sleep per nigft15)=-2.16p<0.05.

The means of the original sleep scores of nighregstiuration and pure sleep for all the
groups can be seen in Figure 5. Since the figeaseld similar when using either residuals or
original scores, we chose the original scores tprbsented in Figure 5 as more assimilable for
purposes of data interpretation. According to Feghblit seems that the amount of night sleep
grows gradually with the development of locomotadter the onset of crawling, given that the
shorter sleep of experienced cruisers is explaiyeather factors than motor development,
factors that could be responsible for earlier dgauasing in these infants. Indeed, the
progression from new crawling to experienced amd tio new cruising correlated positively
with the duration of nightr(=0.25,N=59, p<0.05) and the pure sleep per night£0.27,

N=59, p<0.05).

Figure 5
a) Means and Standard Errors of duration of nigleep period by level of crawling and cruising
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b) Means and Standard Errors of pure sleep pertighlevel of crawling and cruising
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Moderation and mediation of the effects of thesing development on sledo see
whether the socio-cognitive changes might be resptanfor the phenomenon we conducted
mediation analysesFirst, we tested partial correlations betweendhemotor progression from
new crawling to new cruising and the socio-cogeitseores. Since most of the infants already
started to show some of the behaviors under questinen they started to crawl (such as
proximity seeking) we looked not only at the catégal ability scores (whether the infant started
to show the behavior) but also at the amount oéagpce (how many days passed since the
infant started to show the behavior).

The infants who were more advanced in motor deveéoy did not have a higher
proportion of proximity seeking infants, but the taroprogress did correlate with the amount of
experience in proximity seeking with a parent, arenspecifically with the number of days
since the behavior was first observed up untilassessment datg,£0.27,N=59, p<0.05). It is
important to note that it is possible the infants@not continuing to show the behavior, since
parents only reported when the behavior was fisseoved and were not asked whether and
when the behavior stopped. We also found a positiveelation of motor progression from new
crawling to new cruising with the ability to giveiibg objects when askedy{=0.29,N=59,
p<0.05). However, when entered into a regressioatemuafter age and gender together with
motor progression from new crawling to new cruisiegther the ability to bring objects when
asked nor days since the start of proximity seekaagiced the significance of the motor
progression as a predictor of night period duraéiod pure sleep per nigig£21.81,SE=11.30,
[=0.26,t=1.98,p<0.05 with ability bringing object8=26.40,SE=10.94,=0.32,t=2.41,
p<0.05 with proximity seeking experience).

To see whether sleeping locatiansderatethe effects found we tested the interaction of
a sleeping location with the motor progressionc8itimere were only a few infants sleeping
solitary they were combined with infants having thizked arrangement (those who start the
night off in a separate room but end up in the patded) into one category of sleeping location
for a total of 60 infants to be compared with aeottategory of 44 stably co-sleeping infants

40



(either room- or bed-sharing). No significant iatettons were found and the pattern of results
was very similar for infants having the two diffeteategories of the sleeping location. Thus the
relation between the motor progression and sleepneamediated by any of the socio-cognitive
variables that were assessed in this study.

Use of Walkers and Sleep

Out of the 161 infants of this sample 62 used waltkand the users were distributed
evenly across groups of infants with different tyjpé independent locomotion, including no
locomotion at all. Infants who used walkers did differ from infants who did not use walkers
on age, gender, ethnicity, family income, typeaaidmotion or sleeping arrangement/parental
strategies. But in families that used walkers migihad a lower educatiot{147)=1.99,<0.05;
and the infants spent less time in day-caX@58)=2.01 p<0.05. Thus we looked at the
differences between sleep scores of the walkesw&rsus non-users while controlling for
maternal education and time in day-care using ANOX& found that walker users spent less
time awake at night than the non-uséi,,139)=3.83p<0.05. The walker users also had
slightly fewer awakenings per night but this diéfiece only approacheB(1,147)=2.85p=0.09.
The groups did not differ on the socio-cognitiverss.

Among the walker-users it did not matter how lolng infants had been using walkers
but the more hours they used it per day the longesrtheir night-sleep period duratiow.27,
N=59, p<.05) and they had more pure sleep per nigtd.7,N=59, p<.05). Even though the
amount of use of walkers per day also positivelyalated with maternal age, same results were
observed in partial correlation while controlliragy the age of the mothens,£0.26,N=59,
p<.05 for duration of night;,=0.25,N=59, p<.05 for pure sleep per night). The age of start of
using walkers did not correlate with age of ongehe different types of locomotion, socio-
cognitive changes or age of starting to sleep tjindhe night. No interaction was found between
sleeping locations and the use of walkers. To agbeseffect of use of walker relative to no
mobility at all we compared 7 non-crawling walkeets with 11 non-crawling infants who did
not use walkers and found no differences in sleep.

Discussion

The main hypothesis of the study predicting th&nhsleep would become more
disrupted with the onset of walking was not supgebity the data. Infants using upright
locomotion either by walking or cruising (movingag furniture and walls while holding onto
them) did not differ in sleep from infants still mog in a prone position. Moreover, the
progression from new crawling to experienced, tfoecruising, to new walking and to
experienced walking was associated with progrelsigager night-sleep period and
accordingly also longer pure sleep per night. ldittah, newly walking infants had a trend
(close to significance) for fewer awakenings coregddo cruisers.

Though infants with a long history/experience afer cruising or walking did not fit the
general linear trend and had somewhat less sleejp difference from other infants could be
also explained by their relatively early onsetha tipright locomotion. Earlier onset of upright
locomotion was previously found to be related tapggeramental characteristics of an infant
(Biringen, Emde, & Campos, 1995); and was also datarbe related to less day-time sleep and
more problematic night-sleep (according to pargo¢ateption) in the current study. It is very
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important to emphasize that the age of onset &dreifit motor skills could be also confounding
other results of the study and more studies aressacy to assess the true effect of the upright
locomotion with a larger sample size and a bettetrol for the age of the onset of upright
locomotion. Since the direction of the relationviletn upright locomotion and sleep was not
predicted by this study’s main hypothesis it is sunprising that the relation between locomotion
and sleep was neither moderated by the sleepiagggment nor mediated by the socio-
cognitive changes that were assessed in this $tlidwing the main hypothesis

The lack of a disruptive effect of the onset ofkirad) on sleep in the results of this study
also contradicts the findings of Scher (1996), iduond that walking infants had a tendency to
wake up more frequently than pre-walking infantgeiiEthough the sample size in the current
study is larger compared to the study of Scherg)l,38ere are other problems such as
confounding effect of the age of walking onset #@nplicates the conclusions. On the other
hand, longer sleep of those infants more progreisseubtor development as found in the current
study could be seen differently in the light of thgected normal sleep development. The
amount of sleep should normally go down with depeient; however, since upright locomotion
follows the development of crawling, the periodaié crawling and start of upright locomotion
could be considered as a recovery period aftegr@ssion related to the start of
mobility/crawling. Walking might not constitute dua dramatic change for an infant who is
already mobile by other ways.

It is also possible that other factors become nirdheential for sleep during this period.
Indeed, unlike the period of crawling developmage seemed to play an important role during
the walking development period (between the nintaitteen months). Interestingly age seemed
to be responsible for different aspects of sleem fbhcomotor experience. While motor
progression was associated with longer sleep, aga@ated to fewer disruptions. Independent
of motor development, older infants in this stutBpsthrough the night more often, had fewer
awakenings per night, spent less time awake at,ragld were perceived by their parents as less
problematic in sleep.

The effect of walkers was also unexpected in thidys Walker users spent less time
awake at night than the non-users and also haxhd for fewer awakenings per night.
Moreover, the more hours they used it per daydhgdr was their night-sleep period duration
and they had more pure sleep per night. It is ptsshat during this developmental period,
when mobility is not an issue, walkers might julstypa role of an enhancer of a physical
exercise, thus leading to longer, less interruptedp. There are other possible explanations
related to the type of parents who use walkersdM/dind that parents who used walkers in this
study had lower education and used a day careiassother parents. Even though we tried to
control for these differences statistically in Hrealyses, it is still possible that the use of wedk
stands for some other hidden parental characteristr example, parents who use walkers,
which are not recommended by the American Assaxiadf Pediatrics, might also be less
sensitive to their children’s awakenings and unsterete their frequency and length. Thus,
objective sleep measures are needed to furtheorxjle effect of walkers.

General Discussion

The two studies of locomotor development showed @h onset of crawling and an onset
of walking have different associations with sleéfhile onset of hands-and-knees crawling was
robustly associated with less sleep due both taehduration of sleep as well as more frequent
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and longer awakenings, walking did not seem to playmportant role in the sleep development
of the children. The motor progression after thguagition of crawling actually seemed to be
associated with longer sleep, though this findsigat as robust as the one related to crawling
onset and needs further investigation. Moreoveahétirst study, during the phase of the
development of crawling between the ages of sixteretle months, the motor progress was
found to be the best predictor of sleep, while ebenage of the infants did not explain any of
the sleep variation. In contrast, during the penbdalking development in the second study,
between the ages of nine and thirteen months, mdj@at the motor progress was shown to be
the best predictor of sleep variation, despitestnaller age range in this study (4 months
compared to the 6 months in the first study).

The findings point to the fact that it is not jtisé locomotor progress that influences
sleep but the mere transition from being immobil@almost immobile to an effectively mobile
human being. As outlined in the introduction okthhapter, when infants acquire the ability to
move around voluntarily most of the aspects ofrtlie change and the infants undergo an
extraordinarypsychological reorganization with changes in peiioapspatial cognition, and
social and emotional development, especially afiga sense of autonomy and willfulness in
the infant, which in turn allows an active proxiyngeeking. Walking, on the other hand, brings
much less dramatic change into the infant life, nvbely their posture changes from prone to
upright while moving around.

In line with this explanation is also the findiritat despite the effect of walking on some
of the cognitive abilities such as object underditagy and direction following, the social aspects
related to the relationship with the parents werenore relevant for this period of development.
The proximity seeking behaviors almost reachedlangesffect in the study of walking with
most of the infants leaving the phase of heightesseitivity to the distance with parents far
behind at this point of development. The combinedifigs support thpsychological
explanation of the sleep disruption around the treyperiod since the cognitive progress did
not seem to explain any of the changes in sleeppglboth transitional periods. Proximity
seeking, on the other hand, did explain the slégprtbance during the transition into crawling,
when it was probably most relevant since it wasnshto have a major shift during the same
time.

However, it is also important to emphasize thay Vienited cognitive abilities were
explored in both of these studies, and furthermoo# were also assessed from parental reports.
cognitive changes on sleep during both of the agrekntal periods. For example, the different
posture of walking might be contributing to othemntypes of learning that were not assessed in
the current studies but could explain a somewhggdo night time sleep, without reduction in
the daytime sleep.

It is also possible that there are changes oc@uimisleep structure as a function of
walking development that could not be observedmpke quantitative measures of sleep,
especially when using non-objective measures. WHaleng the same quantitative properties,
those infants more progressed in locomotion migiveha very different physiology or structure
of sleep, related to such parameters as proparfiantive versus quiet sleep, frequency of sleep
spindles occurrence, etc. Metabolic changes sHmiklso assessed in future studies since sleep
and metabolism are very strongly linked and locaomomight have an impact on metabolic
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processes, which might in turn drive changes iaslespecially related to nighttime feeding.

Worth noting is the point made by both of the stsdn how important it is to take into
account the variability of ages of acquisition g different motor skills among infants when
studying the effects of locomotor development. @ge of onset of both crawling and walking
seemed to be related to some other charactergdtibg infants that could in turn be responsible
for the differences in infants’ sleep patternsaitris who started to crawl or to walk at relatively
earlier ages had more disrupted sleep. One of tiet ralevant characteristics playing a role in
this relation could be the level of activity of tiléants relative to others, that could lead to
earlier motor development and at the same timetalsaore difficulties of settling to sleep.
However, this question was out of scope of thegmestudies and should be explored in future.

As with endogenous locomotion, the use of walkéss had different effects during the
two transitional periods based on the two studidsile having a negative effect during the
phase of crawling development, use of walkers dauted to longer and less interrupted sleep
later in age, during the period of walking devel@min The most likely explanation is that
compared to complete immobility use of walkers dbntes to the same processes of change
from immobility to mobility explained by crawlingohands-and-knees. Later in development,
however, when mobility is not an issue anymorekesa could serve a different function.
However, more studies are needed to make suchusiocs.

It is important to note though that both studiegehanany limitations steaming from
cross-sectional non-experimental design and thelsen-objective measures, such as parental
report, for both sleep and other measures. Itsgalgle to employ a longitudinal or an
experimental design to study the effects of mobdi sleep in future investigation. However,
the findings provide basis for a more thorough exation of the link between locomotor
development and the structure and physiology @&pslesing more objective measures. The
studies also suggest new direction for studyingeffext of mobility or locomotor development
in general not only on quantitative but also gasile changes in sleep.
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Chapter 3: Parental decision making regarding sleepg environment: consistency with
general parental attitudes and factors affecting te consistency

This research proposes to explore different tgfesteeping environments experienced
by parents in the United States using both qualéaind quantitative methodology. Most studies
on infant sleep are centered on infants and demteonsensus about the importance of
parenting parents are often left out of the redeacope. However, nighttime parenting is an
important source of stress for many parents. Maealecision-making regarding the sleeping
environment might be much more complex comparetetisions made in daytime parenting
due to lack of consensus about the best sleepraggement and/or nighttime strategies. Yet,
very little is known about how parents make theigsiens regarding the nighttime strategies,
whether the decisions are consistent with theieggrparental attitudes toward childrearing, and
what are the other factors that are affecting #@gions. The proposed research attempts to add
to the understanding of the processes of pareatasion-making in nighttime parenting by
comparing it to daytime parenting, exploring thiatiens of the decisions to the general parental
attitudes as well as the role of other factors tioald affect both the decisions and the
consistency of these decisions with general paratttaudes to childrearing.

Sleep problems represents one of the most commuplaots of parents in pediatric
practice (Anders at al, 1992). However, despitegasing recognition of the importance of sleep
in relation to physical, emotional, and behavidralth for both infants and adults, the
dimension of the family context of sleep is largabsent in the sleep literature (Dahl & El-
Sheikh, 2007). Only recently have parents stadeddeive attention with growing recognition
that sleep problems of one individual often impatber family members. Thus infant sleep
disturbances were found to affect maternal stsdesp deprivation and mood (Meltzer &
Mindell, 2007), as well as marital satisfaction guadlental self-efficacy in both fathers and
mothers (Meijer & Van Den Wittenboer, 2007).

Dealing with sleep disturbances might be especdfficult given the wealth of
conflicting information about the best sleepingiemvment for the infant the parents are
exposed to. There are at least three major desisimnparents are generally faced with when
construing the sleeping environment for their aleitd (1) deciding about the physical sleeping
arrangement or location of the baby relative topheents; (2) choosing a proper bedtime routine
that would actually get the baby to sleep; (3) diegj on how to respond to middle of the night
awakenings of the baby. However, parents lack prapé consistent resources to make those
decisions in a way that would fit best the familreseds.

The most conflicting advice the parents are exptsésiabout the best sleeping
arrangement. Since 1999, when the U.S. Consumdubr&afety Commission stated that cribs
were the safest place for an infant to sleep, atedias raged among scientific, medical, and
parenting groups about where infants should sIlkepdan, Groer & Smith, 2006). Thus,
though a continuum of practices and suggestiorsesegarding the sleeping arrangement, there
are two main directions that are in the centehefdontroversy. Some professionals support the
historically-based and biologically-evolved envinoent for infant sleep, namely bed-sharing,
arguing that babies have a need to sleep in a plos@mity to their caregivers, as evolutionarily
this constitutes the safest context for fallingeapl (McKenna, Thoman, Anders, Sadeh,
Schechtman, & Glotzbach, 1993).
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According to other groups of advocates, coming tpdsim medical background, the
crib is much safer because the infant cannot betsred by adult blankets and pillows or the
mother’s or father’s body. Moreover, when put egl separately the infant is more likely to
learn independent sleep habits, be less aroushisIparents and have longer and deeper periods
of sleep, thus providing longer uninterrupted slpepods for parents (Vemulapalli, Grady &
Kemp, 2004). Even though newer evidence suggestdéu-sharing with breastfeeding is
actually associated with a lower risk for Suddeiamh Death Syndrome and that arousal at night
might be actually good for infants, many parenésstill compelled to choose the separate
arrangement promising independence developmethéarbabies and uninterrupted sleep for
themselves (McKenna & McDade, 2005).

Similarly, there is substantial disagreement albowt a parent should respond to infant
nighttime awakenings both in the public and scfenliterature (Porter, 2007). Since most
infants wake up during the night the awakeningy eohstitute a problem when the infants are
not able to fall back to sleep on their own or fselothe”, and instead “signal” to their parents
(Goodlin-Jones et al, 2001; Anders et al, 1992kohding to advocates of attachment parenting
(Porter, 2007) or evolutionapsychology (McKenna & McDade, 2005), the “signalirsgga
normal developmental phenomenon and respondingadati“signaling” is biologically
necessary for infant well-being and health, espigaa night, when infants should rely on their
caregiver the most for protection and survival. ldger, according to other professionals
(mostly from a medical background), responding tsignaling” infant reinforces infant
dependency and gets in a way of the infant’s psxjteward independence and developing
“self-soothing” capacities (Ferber, 1986, Hall, 8R0rhus, use of different techniques to train
the babies to “self-soothe” is recommended by tipestessionals. These techniques employ
strategies in which a baby is left alone to cryifmreasingly longer intervals until s/he learns to
fall asleep alone.

Though some consensus exists about the more gédmtdtime routine with most
professionals favoring the least parental involvenag bedtime (Cohen, 1999), it is still unclear
what is the best way to achieve this goal. The mimh involvement at the process of falling
asleep is believed to increase the chances thatft@s will learn to fall asleep alone. Thugsit
recommended to avoid nursing the child to sleep@ating a movement such as rocking or
swinging because such strategies create condigafithe baby to specific routines and make it
more difficult for the baby to learn to fall asleep his own when awakened in the middle of the
night. However, for some infants it is more diffiicto fall asleep than for others, and many
parents may be forced to get involved, thus thergarare faced with the same dilemma whether
they should leave the baby to cry himself/herseHleep or get involved in the process.

Ramos and Youngclarke (2006) conducted an outstgmdiiew of the literature
available for parents on infant sleep. The authdestified the book sources of parenting advice
about child sleep in the United States and theracherized those sources with respect to their
authorship and the content of advice about co-slgegnd cry-it-out sleep training. Forty
parenting advice books about sleep were identifibast books were accessible regarding price
and reading grade level. Most authors either haxg@ical background or no professional
credentials at all. With regard to co-sleeping, 28%o0ks endorsed it, 32% took no position,
and 40% opposed it. Those that endorsed co-slegpimgrally recommended long-term bed
sharing, but a few suggested room sharing onlynduthe first few months after birth. With
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regard to crying it out, 61% of books endorse8%, took no position, and 31% opposed it. Most
of those that endorsed crying it out recommendedduled checking, but a few suggested a
method called “cold-turkey” when the parent is maorended to completely ignore infant cries
at bedtime and during nighttime awakenings. Moeaanthalf of the books presented advice that
explicitly supported either co-sleeping or cryihgut and rejected the other.

Given the sleep deprivation of the new parentsthadnconsistent information available
it is likely that many parents would act inconsighg and even in conflict with their general
parental attitudes to childrearing. Indeed, manyheis report conflicting feelings about solitary
sleeping arrangements, still choosing it since garceived as a culturally “normal” arrangement
that is also recommended by professionals (McKe2d@Q). In addition, infant characteristics
might also play an important role in parental decismaking. Parents might have no choice but
to be involved and have the infant sleeping clos# the infant has troubles sleeping for
different reasons (temperamental, health, emotipradlems).

Moreover, another factor that might complicatedkeision-making process is the
disagreement between the spouses about whatheshaleeping environment for the infant. For
example, some women in the study of Morelli, RogBfpenheim and Goldsmith (1992)
reported that they chose solitary sleeping arramgerior their children only because their
husbands did not feel comfortable with the idehadfing the infant in their bedroom.
Interestingly, very little is known about the rdé&thers play in the decision-making related to the
sleeping environment, even though night is the tivhen the fathers are most present and can be
involved the most as opposed to such domains dmfiger daily activities schedule. Only a few
studies have examined the role that fathers plaphaosing the sleeping arrangement and
demonstrated that this domain of parenting is at#lyg a maternal prerogative (Ball, Hooker, &
Kelly, 2000; Germo, Chang, Keller & Goldberg, 200Mus further exploring the role of fathers
not only in decisions on sleeping arrangementsalsat on other nighttime parenting aspects is
yet another purpose of this research.

Based on the assumptions above, it is possibldéhbatleeping environment chosen by
parents might not be consistent with their gengaa¢ntal attitudes due to infant individual
differences or to at least two other factors ortertual pressures: (1) some parents may favor
responsive co-sleeping but be advised differentlpddiatricians or related literature, and (2)
some parents may differ with each other on wha tyfpsleep strategy is best (with presumably
fathers favoring solitary self-soothing sleepingienment more than do mothers).
Interestingly, the literature linking parental betoas to infant sleep is quite extensive,
particularly the behaviors related to bedtime ireohent. Thus most clinical interventions for
sleep-disturbed infants with night-waking problesns based on training the parents in
behavioral interventions aimed at extinction ofgrdial involvement during the night and limit-
setting approaches (Sadeh, 2005). However, mdkes€ behavioral approaches appear to
ignore (at least in the literature) the cognitieenponent. Very few studies have attempted to
explore the underlying factors leading certain pte¢o become more involved than others,
including general parental attitudes to childregurin

The role of parental attitudes in child developnigam recently received increasing
attention. Various studies have shown significarkd between parental cognition and child
development in several domains. Parental cognitmadelieved to affect child development by
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guiding parents in their behaviors and the wayg thieract with their children (Bugental &
Johnston, 2000). However, very few studies havkddat the effect of parental cognition on
infant sleep (Sadeh, Tikotzky & Scher, 2010). Elems attention was paid to the link between
the general attitudes and specific parental behawiocthe sleep domain, especially for fathers. In
light of different contextual pressures such adusing advice on infant sleep it is important to
understand whether parental decisions in sleegladed by their general attitudes similarly to
other domains of childrearing. It is essentialdok more closely at the parental reasoning
behind choosing different strategies in the slempain as parental decisions might be much
more complex for nighttime parenting compared dhytime parenting decisions and might
potentially create inconsistency of different asped parenting.

In addition to affecting parental consistency & theep related decisions with their
general attitudes or daytime parenting the conaxyitessures might also affect parental
subjective experiences such as stress, satisfdotionthe sleep situation and parental self-
efficacy. Self-efficacy is usually defined as agmer's estimation of his/her ability to perform on
a specific task. Bandura (1997) defined self-effyjcas "beliefs in one's capabilities to organize
and execute the courses of action required to pediven attainments”. Parental self-efficacy
then refers to a parent’s estimation of his/helitglio manage parental tasks and
responsibilities. According to empirical reseanatlividuals with high parenting self-efficacy are
more optimistic, authoritative, and consistenthieit interactions with their children than are
those with less confidence (Bandura, Barbarar@#prara, & Pastorelli 1996; Teti & Gelfand,
1991). Sense of self-efficacy has also been shoviae ta major predictor of parent-infant
attachment (Mercer & Ferketich, 1990).

To summarize, this research had two main purp®3ses, different contextual pressures
affecting parental decisions regarding infant sieggnvironment were identified using
gualitative analysis. Second, four main hypothesga®e examined in this study quantitatively.
The first hypothesis was that general parentalidttis toward childrearing, would predict
daytime and nighttime parenting differently withaler prediction for nighttime than for
daytime. Second, factors other than attitudes asdhfant characteristics or different contextual
pressures, would be associated with nighttime pagemcluding both sleeping environment
and parental subjective experiences. Third, thegicel between parental general attitudes and the
nighttime parenting would be moderated by the erist of the different contextual pressures. In
other words, caregivers are expected to choosat@gy that is consistent with their general
attitudes when there is no interference of suctofa@as excessive professional/other advice or
disagreement with a spouse. On the other sidegivars are not expected to act entirely
consistently with their general attitudes if expbse high levels of information or have
disagreements with their partners.

Methods

Sample

This study was a part of a bigger research projectamilies with healthy firstborn
infants between 6.5 and 9 months of dge 7.99,SD=0.74) were initially recruited for the
project. However only 49 mothers and 44 fatherspgetad the study fully. Five mothers and
eight fathers completed only part of the study tugme conflicts/lack of availability. Data
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collected from two other fathers was not used duechnical problems. The limited reports of
parents who did not complete the study fully, hogrewere still included since the completed
part of their assessments could serve for anabfsesme of the research questions. Thus the
cases with missing data were excluded analysisblysis. One family had twin infants. Since
those infants had very different characteristigsluding different sleeping environments, their
parents’ reports were used twice (once for evemg)tim the analyses that included variables
related to the infants and their differences. Tdports were used only once in analyses limited to
only parental variables.

The families were recruited through the list ofwdker participants in the Bay Area
maintained by the Institute of Human DevelopmerthefUniversity of California, Berkeley.
Participation criteria included parents of healfingtborn infants between the ages of 6 and 9,
with no developmental delays from 2 parents faritdyn Caucasian population. Only parents of
a firstborn child were included since new parengstlhe most susceptible to the effect of
contextual pressures such as media and professidui@e and are less likely to base their
decisions on previous experiences with older caidiThe sample was limited to a primarily
Caucasian-American population to minimize confongdiactors related to cultural differences
in the perception of normative sleeping arrangen@arental attitudes and the use of resources
for parental decision-making. The research wasepitesl to parents as a study of parenting and
infant development with an emphasis on parentétdifies, feelings, resources used and family
services provided. The parents thus were not aefatree study interest in sleep to allow an
unbiased assessment of both general attitudedesyirg strategies.

The mothers (agell=34. 31yearsSD=5.44) had primarily higher than college
education and held graduate degrees, (63.6% claimple), 23.6% had college education and
12.7 % had only a high school diploma. The fatlfeagedM=35.21 yearsSD=5.51) had
primarily college education (38.9% of the sampB% had higher than college education and
11.1% had only a high school diploma. 88% of matfaard 95% of fathers were from White
Caucasian population. 10% of mothers and 5 % bkfatwere from Asian origin, and 2% of
mothers from Hispanic origin. The ethnic minorigrents were at least from a second
generation of immigrants. The sample of infantssesied of 28 boys and 27 girls.

Assessments

This research employed assessments based on fypaental report: (1) a set of
guestionnaires for both parents, (2) a 7 days Babiary, (3) phone interviews with both
parents separately. The Questionnaires were usessess demographic information, general
parental attitudes and infant characteristics. queestionnaire for assessing general parental
attitudes was completed by both parents, howeweptimary caregiver only completed the
guestionnaire on infant characteristics. The Dwaag completed by any caregivers who were in
charge of the baby during the 7 days period ofssssent and included information about infant
sleeping locations and different daytime activities

The Interviews explored parental attitudes andadedstrategies related to childrearing in
general and in 4 specific domains: childcare chdeeding, daily activities and sleep. The main
purpose of the interviews was to understand thesa@emaking processes at the different
domains of care and factors affecting the decisidhe interview methodology also allowed a
better look at parental strategies and to consgtglier picture of the environment experienced
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by an infant during daytime as well as night. Ettesugh parental behaviors are difficult to
assess from self-report some of the interview goresthad the potential to elicit useful
information about parenting styles. Thus all gehsti@ements in the interviews were followed
by a request to provide a specific example or mgrimosupport of the general statement, so that
the types of examples provided by parents couldtdote a window into a better picture of the
infants’ experiences.

The interviews were conducted by 2 trained undeligate research assistants and by the
primary investigator. The interviews were audiogia@and transcribed into text. The primary
investigator first conducted a qualitative analyiseking for different types of families or
factors affecting parental decisions. Part of theables coded for analysis were related taathe
priori hypotheses, others were the result of qualitatnedysis. Two trained undergraduate
assistants conducted the final coding of the im¢svs independently of each other for a
between-judges reliability check. Between-codelialydity ranged from 89 to 95% and any
disagreements were resolved through discussions.

Three parts of every interview were coded separate) general attitudes toward
childrearing or the parental philosophy of childieg, (2) parental approach in specific domains
of daytime care (feeding, day care, daily actigiti€3) approach to sleep/nighttime parenting.
The parts were separated before coding so thaewbding one part (sleep for example) the
coders were blind to the parent’s answers to simgiestions in other domains (general or
daytime domains of care). All the cues of the gerad the parents were eliminated in the
process of transcribing so that the coders wergllib the gender as well as to the study
guestions. Different sets of variables/measuresaauthe analyses of the research questions
were based on multiple types of reports and areritbesl next.

General parental attituded he attitudes were assessed through a Paretitaldét
Questionnaire but the measures were validated usieyiew-based assessments. The
guestionnaire was based on an integration of trest@annaire on Parental Attitudes from
Easterbrooks and Goldbef§990) and Raphael-Leff’'s Facilitators and RegukatQuestionnaire
(1983) and includes 24 items. The items expreskogxgeneral beliefs and approaches to
parenting and are rated by parents on a scaleXr@strongly disagree”) to 6 (“strongly agree”).
The questionnaire yielded measures for 4 scalesdb@s 4 theoretical constructs: (1) value of
dependency/affection, (2) independence fosterBigfaCilitating style of parenting, and (4)
regulating style of parenting. Two items were egeldi to increase reliability of the scales for the
total of 22 items. Same four factors were generateeh a factor analysis was carried out on all
the items using the maximum likelihood method fa whole sample of mothers and fathers
(N=107). Reliabilities and examples of items for thalss, as well as the means and standard
deviations for the entire sample can be found & a.

The scales were somewhat interrelated. FacilitatrmhDependency Scales positively
correlated with each other40.43,N=106,p<0.01) and negatively with the Regulation Scale
(r=-0.30,p<0.05 and=-0.37,p<0.01 respectively). Independency was not relatethtoother
scales. The Questionnaire was validated througlsament of the same constructs based on
parental answers to general open-ended questioparenting in the first (general) part of the
phone interviews for a sub-sample of 30 parentse ifiterview answers were coded by the
trained coders based on salience of the themesrénfal answers on a scale from 1 (“no
mention of the theme”) to 6 (“mentioned numerousets and importance is stressed”). The
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between-coders reliability ranged from 81% to 88¥disagreements were reconciled through
discussions. The rating of the parents by the codased on interviews significantly correlated
with the self-reported parental measures derivexh he Questionnaire on all of the 4 scales.
The correlations ranged betwee®.39 and'=0.43, allps<.05.

Table 9
Parental Attitudes Scales: Reliabilities, Meansn8trd Deviations and examples

Scale # of a M(SD) Examples
items | Cronbach

Dependency | 7 .62 5.55(.41) “Itis important to egzraffection by hugging, kissing
and holding a child”

Independence 5 .66 4.14(.93) “It's important toemage a child to be independent pf
his/her parents”

Facilitation 5 71 4.70(.78)] “Parents have to tthsir baby’s signals because a bgby
knows what he/she needs better than the parentodb
of the time”

Regulation 5 77 2.58(.91 “It is important to teacchild to keep control of his/hgr

feelings early in life”

Nighttime parenting: sleeping environment and ptaksubjective experienc&he
sleeping environment was assessed both based @rddnes Baby’s Diary and on the part of the
interview related to sleep domain. Three sets aisuees were used to define the sleeping
environment: (1) measures assessing the sleepiagg@ment, operationalized as sleeping
locations and their flexibilities, (2) separategrdnl behaviors/strategies in sleep domain, and (3)
measures of the general responsiveness of thargleepvironment. Sleeping arrangement
measures included current sleeping location (redab parents), location right after birth,
current flexibility/exceptions allowance in the &ons, and number of changes in locations over
time. These wera priori variables, determined before data collection basetthe study
hypotheses.

The current sleeping location measure was validagddeen interview and diary. Two
families (both fathers and mothers) had reportdlicting with the diary, however the conflicts
were due to a change in location during the tinteodebetween filling the diary and completing
the interview. For the current purposes of theystud used the sleeping location as was reported
in the interview as the most current and most eel&b other interview based variables. Mothers’
and fathers’ agreement on the sleeping arrangemeasures ranged from 95 to 100%. The only
disagreements existed in the assessment of thbifig¥exceptions from current location. In
most cases mothers’ and fathers’ original repogsewised when analyzed separately in the two
populations for parent-oriented questions, howewes, family measure was calculated per child
for infant-oriented analyses. In the family measube maximum score from the two parents
was used (presuming one parent was just less ak#re exceptions). Thus, if the father
reported the exceptions from the current sleepiogtlon were made once a month, and the
mother said it happened once a week, a higheofateceptions (once a week) was chosen for
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the infant sleeping arrangement assessment.

Separate parental strategies were assessed basedroiews with both parents and
included involvement in the falling asleep for thight/bedtime strategy, nighttime awakenings
involvement/middle of the night strategy, wait tiloefore responding to nighttime awakenings
in minutes, and implementation if “cry it out” sfe&aining (teaching the infant to self-soothe to
sleep by letting him/her cry for prolonged peri@dsime). Parental involvement was assessed
based on parental presence and behaviors frono Involvement or presence at all, 2 - mere
presence of a parent, 3 active involvement (holdiogking, or feeding/nursing). Agreement
between parents ranged from 91 to 100% on thessure=a Most disagreements between
parental reports were related to the differencevéen high versus medium involvement (only
presence versus talking and patting). As with stepprrangement parental strategies were used
as originally reported by parents separately fotheis and fathers; however, one measure was
calculated for every family per child for analysekated to infant characteristics. All family
measures were based on the maximum score out biithearental reports

The general responsiveness of the sleeping envenhwas defined in two ways: (1)
overall stability/instability in the sleeping enmmment - the number of changes parents made
over time both in parental strategies and arrang&sné) cumulative score of the general
responsiveness over time based on 4 categorisssi@eping location, current sleeping location,
parental involvement in nighttime strategies, anglementation of sleep training involving “cry
it out”. All of the categories were converted idtg¢no) or 2 (yes) scales and the sum was
calculated. Thus the minimum score of 4 meant lesgtonsiveness (separate room sleeping
location — both first and current, minimum paremablvement in nighttime strategies, and at
least one implementation of sleep training); wkile maximum score of 8 meant more
responsiveness (close first and current locatigh imvolvement at night and no
implementations of sleep training using “cry it’ontethodology).

Parental subjective experiences were related enparself-efficacy in the sleep domain,
parental satisfaction from the sleeping environmeatental stress, conflicting feelings and
feelings of being angry or helpless at nights. 3&léefficacy and satisfaction were assessed
through direct questions in the interview that ieggla responder to give a numerical rating
from 1 to 7. The sleep self-efficacy was calculdiaded on average of parental responses to a
number of specific questions targeting self-conficein specific areas/behaviors. For example,
the parents were asked: “how confident do youdbelt putting your child to sleep”, or “how
confident do you feel about choosing the right gileg arrangement for your baby”. Parents
were also directly asked whether they felt angrigelpless at night on a scale from 1 to 3, where
1 meant never, 2 — sometimes, and 3 — often.

Stress and conflicting feelings were assessedéygdters based on parental spontaneous
expressions of stress and conflicting feelings wdisoussing nighttime parenting and were
coded on a scale from 1 —no conflicting feelings&st at all, to 3 — a lot of conflicting
feelings/stress. Parents were also asked abouteth@ectations about the normative ages when
infants should be able to fall asleep alone fomtight and in the middle of the night when
awakened. The coding system for stress and canflié¢elings was developed as a result of
qualitative analysis, while other variables rela@g@arental experience weaeriori variables
(predetermined before data collection).
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Daytime parenting: daytime strategies and parestdljective experienc&he daytime
strategies were assessed both through diary aeienv. All the variables related to daytime
parental strategies weaepriori variables (predetermined before data collectiBaked on the
diary, the proportion of time spent by babies iffiedent activities/location was calculated for the
7 days. More specifically, parents were asked pontehow many hours their infant spent in each
of the following activities: (1) in the caregiveigsms; (2) in direct interaction with a caregiver
but not on arms; (3) playing on the floor by hinéerself with the caregiver being around; and
(4) in crib alone while awake with nobody arourts), ¢ther. Then the proportion of every
activity’s duration was calculated relative to theation of all other activities (proportion out of
the sum duration of all activities).

Based on interview, four types of assessments usad. First, the care arrangement was
measured on a scale from 1 to 5, where 1 meanirngl day care, 2 — part time day care, 3 — full
time nanny, 4 — part time nanny, and 5 — pareniis 8econd, parental responsiveness to cry
during daytime was assessed through direct quektilonved by demand for specific examples
regarding how the parent usually responds to infegnand coded by coders on a scale from 1 -
mostly leaving the infant to self-soothe, to 5 sp@nding to every cry with little or no
exceptions. Third, feeding and daytime routinesdales were coded on flexibility based on
parental explicit statements from 1 — having a &gt schedule with no exceptions to 3 —
having a flexible schedule/on demand feeding. Fpdiollowing the Raphael-Leff’s approach
(1991) parents were also asked whether they taglapt to the baby more, have the baby adapt
to them/house routines when planning daytime dis/i The answers were coded by coders on a
scale from 1 — child oriented, to 3 — parent oednihile taking into account not only parental
statements but also specific examples the paresgiomed when prompted.

Parental subjective experiences during the daytwere assessed through parental
daytime self-efficacy, parental stress and comficfeelings. Stress and conflicting feelings
were assessed by the coders based on parentahispous expressions of stress and conflicting
feelings when discussing daytime parenting and weded on a scale from 1 —no conflicting
feelings/stress at all, to 3 — a lot of conflictiieglings/stress. Coding of both stress and
conflicting feelings in daytime parenting discussiavas developed after the qualitative
analyses, similarly to the sleep related discussianake the two domains comparable.

The daytime self-efficacy was calculated as anageeof the self-confidence of parents
in the different specific domains of care (day caeice, feeding, daytime activities). The self-
confidence in specific domains was assessed thrdugtt questions in the interview that
required a responder to give a numerical ratinghfioto 7. For example, the parents were asked
to give a number on a scale from 1 to 7 of how iclamit they felt about gauging the right
amount of food for their baby, or how confidentytla@e about choosing the best
routines/schedules for daytime activities with thegby. In addition, the parents were also asked
a very general question on self-efficacy in theyJsrginning of the interviews on how confident
they felt about being a good parent. This measa®wsed as a general feeling of parental self-
efficacy above and beyond the more specific séi¢afy assessments in both nighttime and
daytime.

Infant characteristicsinfant characteristics were assessed in four weiyst assessment
included infant demographics such as age and geasierell as health situation - how many
times the baby was sick/had cold since birth. Se@ssessment was based on the diary
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information and pertained to the mean amount ahgrgduring daytime and the proportion of
difficult days as recorded in the diary by pargmtsen the baby was “cranky” based on the
parent). The mean amount of crying was computad fiamber of incidents the infant cried for
longer than 3 minutes during the day over the &qeeyiod, as recorded by the caregivers. Third,
parents were asked to rate their infant on theodleredencies in the early months of life — from 1
being a good sleeper to 3 - being a very bad steepe

Fourth, infant daytime behaviors were assessedj@simumber of scales from the Infant
Behavior Questionnaire — Revised (Gartstein & Rattih) 2003). In this Questionnaire primary
caregivers were asked to rate on a scale from7lhtmw often they observed a specific behavior
during the past week. Part of the questionnaire ialduded questions centering on a 2 weeks
span of time. This questionnaire is a well-estalelilsassessment of a range of infant behaviors
that are clustered into meaningful dimensions. fbllewing scales were included in the
assessment: (1) fearfulness in general; (2) dsteeBmitation; (3) general sadness; (4) positive
affect expression (both low and high intensity); \{(6cal reactivity; and (6) soothability by a
caregiver across contexts.

Contextual pressures affecting parental decisi@en though most of the contextual
pressures variables resulted from the qualitatnadyses, the interview included questions
targeting some of the possible factors based ohypetheses of the study. Two major
contextual factors having a major influence on ptaiedecisions were identified in the
gualitative analyses: parental use of resourcespodsal disagreement. To target the different
influences in interview all parents were directbk@d on what they were basing their decisions
and what was the main source they relied on foryedlecision discussed. While the question
was posed by aa priori hypothesis, the coding of parental answers toghéstion was
developed in the process of qualitative analyssetdan the distribution of different types of
answers.

Thus, four types of answers were identified andedddr parentateliance on different
sources (1) personal beliefs, intuitions, experience;li@rature, including books, magazines,
online resources; (3) personal advice of a prodessisuch as pediatrician, sleep consultant,
nurse or doula; (4) advice of other parents. Intadd it was noted in the qualitative analyses
that some parents refer to different resources rmumte often and mention more sources than
others. Thus another measure was developed fongdide extent of referring to two major
sources that were identified: literature and praifasal advice. The coders simply counted how
many times a source was mentioned by a parent. fohliserature referencing the coders
counted every time a book, or any other type efditure, was mentioned by a parent.
Mentioning the same book for similar/same argumep¢atedly was not counted in. However,
when the same book, for example, was mentionethimdifferent arguments/decisions made,
the book was counted twice. If two books were nmr@d for the same argument, both books
were counted too, as representing two differentcesu

Similar coding was done for the number of referertogprofessional personnel. The
developed variables were coded for sleep and dayeutions separately for comparison. So as
described earlier, while coding one section theecoavere blind to the other section content
from the same interview/same parent. In sleep@ecinly, an additional measure pertaining to
the timing of resources use was developed as & cfgqualitative analysis. This variable was
coded on a binary scale based on the coders’ judigofievhether the resources were mainly
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used proactively versus reactively (as a reactiaigep problem or disagreement between
spouses).

Forspousal disagreementhe parents were simply asked whether they had any
disagreements with their partners for every degisiade. Two major types of disagreements
were identified in the sleep section: (1) disagreenhon the sleeping arrangement; (2)
disagreement on general strictness in the sleegingonment. The disagreements were coded
on a scale from 1 to 3, where 1 meant parents riBsagreed, 2 meant parents
somewhat/slightly disagreed, and 3 — there wastefilisagreement between the parents. When
there was disagreement in the family the codes@ded the nature of disagreement, namely
whether self or the other was on the more respersie.

After the coding was completed, the measures wansformed into one scale: mother
versus father rather than self versus other. Therte were matching in 100% between the
mothers and the fathers on the nature of disagneteidewever, there were 3 families with
conflicting reports about having the disagreemarthe first place. In two cases the mothers
overestimated the disagreements while the fatheterestimated (said there was slight
disagreement), in the third case the pattern wpssife. The maximum score was thus used per
family since at least for one parent the disagrediwas substantial.

Two major types of disagreements were identifiethendaytime parenting section too:
(1) disagreements on day care options; (2) disaggats on schedule strictness. The reports
were 100% matching between the spouses. For thexaataytime parenting disagreement
measure disagreements of any kind were combinethas@ family was coded for disagreement
in daytime parenting if there was at least onegitsament in any of the daytime topics. An
additional measure was developed for both daytintesteep sections separately based on how
much the topics were discussed between the pdrensl - no discussions at all, to 3 — having
many discussion. This measure was coded basedaotlers’ judgment and there was 95% of
agreement between the coding of mothers’ and fsitimterviews. The maximum score was
chosen per family.

Approach to Analyses

First, a qualitative analysis was carried out tniify different types of decision-making
in the domain of sleep environment, at differeipiety of families or sleep problems. Also
different contextual pressures were grouped irptbeess to outline the possible moderating
factors for the relations between parental attsumled sleeping environment. Second,
guantitative analyses were performed to test tip@theses of the study — balpriori
hypotheses and hypotheses generated in the profogsalitative analysis. To test whether
general parental attitudes predict actual paretiaices the relations between parental attitudes
and daytime as well as nighttime parenting vargsblere examined separately for mothers and
fathers based mainly on correlations. For all datien analyses being conducted the scatterplots
were examined to make sure the relationships vieearl and curve-fitting tests were applied
when appropriate.

To test the effects of contextual pressures akagahfant characteristics on the nighttime
parenting we used a series of correlational analgsanly, however t-test was used instead for
comparisons of groups of parents if the factorsdiiig parental decisions were represented by a
nominal scale with 2 categories. The moderatingot$fwere tested using the significance of
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interaction terms between the attitudes and theanabithg variables according to the methods of
Baron and Kenny (1986). Since attitudes had coatiatscales we applied regression tests were
the original variables were entered simultaneoustly the interaction terms (the product of the
original variables). As recommended by Cohen, CpWést & Aiken (2003) we centered the
continuous attitude scales by subtracting the nfigain every score. All nominal variables
entered into regression equations were first taanséd into dummy variables while the group
with the largest number of subjects was chosenrateeence group and received a score of 0.
Cases with missing data for some of the variablesnaparents omitted a question, when the
interviewer did not ask a question, or when inmwivas not available for coding, were
excluded analysis by analysis.

Results
Preliminary Analysis

Sleep in the family context/hen parents were asked using an open-ended questout
the most difficult aspect of their parenting expade 37.5% of mothers and 34.1% of fathers
named sleep related issues. Similarly, when askeedxiamples of times when they did not feel
confident about being a good parent (examples éige self-efficacy) 28.9% of mothers and
26.3% of fathers brought up sleep related situatiérii% of mothers and 14.8% of fathers also
gave an example of sleep situations when asked &ling guilty as a parent. It is important to
note that these questions on general parental iexperwere asked in the beginning of
interviews with parents without the parents beiitigez aware of the study interest in sleep or
anticipating discussing sleep issues in the follmpparts of the interviews. When discussing
sleep issues in the last part of the interviews4%ilof mothers and 27.3% of fathers admitted
sometimes feeling angry at nights, while 47.1% oftlmers and 34.4% of fathers admitted feeling
helpless.

Contribution of sleep domain to the general paréfealing of self-efficacyFor mothers,
self-efficacy in sleep domain was not related eitbeself-confidence in separate daytime
domains or to the averaged daytime self-efficaoueler, both sleep self-efficacy and daytime
self-efficacy predicted the general feeling of paaéself-efficacy of the mothers50.44,N=48,
p<0.05 and'=0.47,N=48, p<0.01). Moreover, based on a regression analysisdmitime and
sleep efficacy were significant predictors of temegral maternal self-efficacy in the final model
(B=0.51,SE=0.19,4=0.35;t=2.66,p<0.05 andB=0.47,SE=0.17,3=0.36;t=2.74,p<0.01).
Interestingly, an opposite pattern of results waseoved for fathers. While fathers’ self-efficacy
in the sleep domain and self-efficacy in daytinsksawere significantly correlated with each
other ¢=0.46,N=43, p<0.01), neither of them predicted the fathers’ gahkereling of parental
self-efficacy. The mean self-efficacy scores arah&ard Deviations for both mothers and fathers
are presented in Table 10.

Table 10
Means and Standard Deviations for self-efficacyesgeparately for mothers and fathers

N | Day efficacy M (SD) | Night efficacy M (SD)| Generagfficacy M (SD)
Mothers | 48 6.01 (.66) 6.43 (.73) 5.88 (.95)
Fathers | 44 5.74 (.57) 6.02 (.90) 6.05 (.65)
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Differences between mothers and fathers in thergéatitudes toward childrearing
Before addressing the main questions of the studypoked at the differences between mothers
and fathers in their general attitudes toward chddng, using paired t-test. Compared to
mothers’, fathers’ attitudes were higher on regafand lower on facilitation and dependency.
There was no significant difference on independdostering between the parents. The means,
standard deviation, t-test values and correlatb@mig/een the attitudes of mothers and fathers are
presented in Table 11.

Table 11
Comparison of mothers’ and fathers’ attitudes: Mea®Ds, t-tests values and correlations
Scale Mothers M(SD)| Fathers M(SD)| t(53) r
Facilitation 4.95 (.60) 4.46 (.86) 3.86* 23+
Regulation 2.34 (.75) 2.82 (.99) 3,764 .44p
Dependency 5.66 (.29) 5.46 (.46) 3.237* .48*
Independency 4.19 (.83) 4.07 (1.03) .90 3p**

General Parental Attitudes: Relations with Daytiarel Nighttime Parental Strategies

To address one of the main questions of the swidgther maternal and/or paternal
attitudes predict the strategies of daytime andittilge parenting differently we conducted a
series of analyses, testing the relations of paretitudes first with the daytime parenting, then
separately with the nighttime parenting.

Parental attitudes and daytime parental strategidse relation of parental attitudes to
specific daytime strategies was tested separateipdthers and fatherAmong mothers
independence fostering attitude was negativelyetated with the proportion of time baby spent
in parental arms based on diary@.30,N=55, p<0.05). Mothers’ dependency valuing
correlated with more baby- rather than parent-¢ei@m@pproach for choosing and scheduling
daytime activities, based on examples provideddrgmts in the interview£0.31,N=47,
p<0.05), and more flexible (“on demand”) feeding stile {=0.34,N=48, p<0.05). Regulatory
attitudes, on the other hand, correlated negatiwély baby-oriented approach=(-0.33,N=47,
p<0.05), and flexibility of the feeding schedute {0.32,N=48, p<0.05), as well as with
responsiveness to cry during daytime-0.37,N=48, p<0.05), while positively with the time of
baby spending in a crib when awake(.34,N=55, p<0.05). Mothers’ facilitative attitude did
not predict any strategies of the daytime parenting

Among fathers, attitudes-daytime activities relations had a Enpattern to that of
mothers. Like mothers’, fathers’ independence fosgeattitude negatively correlated with the
time of baby spending in parental arms-0.31,N=54, p<0.05) and regulatory attitudes —
positively with the time of baby spending in a oben awakerE0.33,N=54, p<0.05), while
dependency attitudes positively correlated witRibidity of the feeding schedule£0.37,
N=44,p<0.05). Unlike mothers’, fathers’ attitudes had mgm#gicant relation to responsiveness
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to baby cries during the daytime or the type okskthe (baby- versus parent-oriented); however,
father’s regulatory attitudes negatively correlaneth the flexibility/exceptions of regular
routines/schedules<-0.38,N=44, p<0.05).

Parental attitudes and nighttime parental stratsglénlike daytime parenting, the night
time parenting seemed to have very different pagtef relation with mothers’ and fathers’
attitudesAmong mothers regulatory attitudes were found significantlyated only to the
closeness of sleeping arrangement right after firtF0.43,N=50, p<0.01), but not of the
current sleeping arrangemept(0.69). Though, mothers’ independence fosteringudts were
negatively associated with flexibility of makingaeptions in sleeping location=-0.39,N=44,
p<0.01) and parental involvement in bedtime/fallisteap (=-0.28,N=50, p<0.05), none of
the attitudes were associated with nighttime sjragéresponsiveness, implementation of “cry it
out” sleep trainings, night feedings or the cumutameasure of the responsiveness of the
sleeping environment.

Among fathers, the general attitudes, on the other hand, wéageckto most of the
sleeping environment characteristics. Both deperyand independency attitudes were
significantly related to the closeness of the aursdeeping arrangement=0.37,N=50, p<0.01
andr=-0.36,N=50, p<0.01 respectively), as well as to the cumulativasoee of the
responsiveness of the sleeping environmer.29,N=50, p<0.05 and=-0.28,N=50, p<0.05
respectively). Both dependency and regulationtinefids attitudes were related to the wait time
before responding to infant cry at night {0.40,N=49, p<0.01 and'=0.28,N=49, p<0.05
respectively). In addition, dependency attitudesitpely correlated with nighttime parental
involvement (=0.45,N=49, p<0.01), while independence fostering — negativelyrwi
involvement at bedtimea+£-0.33,N=50, p<0.05).

Summary: general attitudes, daytime and nighttiereming The daytime and nighttime
parenting strategies showed different patternglation to general parental attitudes. General
attitudes predicted most of the daytime strategimeng mothers and fathers alike. The
nighttime parenting, however, was better predittgdhathers’ general attitudes, than those of
mothers. Mothers’ and fathers’ attitudes also sektode responsible for different aspects of the
sleeping environment. While fathers’ attitudes tedl current sleeping arrangement and
nighttime responsiveness as well as involvementghttime awakenings, maternal attitudes
only seemed to be responsible for sleeping arrargenght after birth and making exceptions
in the current sleeping arrangement. Both mothent fathers’ attitude of independence
fostering were similarly associated with the bedtimvolvement, but none of the parental
attitudes was related to the implementation ofpsteginings using “cry it out” methodology or
to feedings at night.

Infant Characteristics as Important Factor for Ntgme Parenting

Results based on qualitative analy@lased on the qualitative analysis parents made an
changed their decisions based on infant charattei@ne of the best examples comes from the
family with twins where the twins were so differéhat the parents adopted completely different
strategies for the two infants: while one childpslgolitary in a separate room and was sleep-
trained, the other was bed-sharing and had higbh\nement of the parents in the falling asleep
process both at bedtime and at nighttime awakenkngn after hiring a sleep consultant who
spent numerous nights in the family’s house themtarstill couldn’t change the sleep habits of
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the second child. Here is how the mother explathedlifference:

When they were younger, 2 months we thought aldeaps
training them, and the methodology of sleep trgnmo matter
how you slice it, comes down to let them cry it.duin [pause]
and, with Babyl that was possible but with Baby®&ent [pause]
Like I said, he gets mad and he would [pause] heladvipause] |
[pause] He popped [pause] he one time he was [palEn he
was really young he screamed and cried so hardeeo blood
vessels in his eyes. At which point we were likgight we can
not let him do this”, this is not healthy and i#sally a function of
him and his personality but we just can not, yoawknve can not
subject him to this. Um, so we decided not to steaip him.

Results based on quantitative analysislike the results of the qualitative analysis,
based on the quantitative analyses, infant charsitts did not seem to affect parental choices
very much.linfants’ age was not related to any of the parental choiceardigg current sleeping
environment. The results were not surprising due $mall age range of the sample and the
nature of the sleep related measures reflecting miban overall history of sleeping environment
rather than assessment of one point in timants’ gender was only associated with one aspect
of the sleeping environment. Boys were more likeljrave exceptions in sleeping locations than
girls, M=1.95,SD=0.48 versus 1.34/D=0.86 ,t(48)=-2.89,p<0.01.The health condition of
infants did seem to affect parental choices the mostntefaeho had more colds over time
seemed to have more involved bedtime strategigsi{+0.34,N=39, p=0.05) and were more
likely to have a change of sleeping locatiopafa~=0.31,N=39, p<0.05), based on partial
correlations when controlling for age, as olderibalzould have more chances to have more
colds or changes in locations over time.

Based on diary measuresparents who reported more difficult days (babynweranky
more often) did not have different sleeping envinemts; however, both mothers and fathers had
significantly lower satisfaction from infant sle@p-0.36,N=48, p<0.05 and=-0.44,N=41,
p<0.05) and lower self-efficacy in sleep domam-0.40,N=45, p<0.01 and=-0.51,N=42,
p<0.01). In addition, mothers felt helpless more f¢ nights (=0.36,N=34, p<0.05), while
fathers expressed more stress when discussing slesgrding to coders<£0.54,N=44,
p<0.01). Since amount of crying as reported in tlaeydnighly correlated with the parental
perception of difficulty of days€0.42,N=42,p<0.01), very similar patterns of correlations
were observed between amount of crying and pareatelbles. Sleep tendencies of the infants
in the early months of life (“*good” versus “badéspers early on) were not associated with any
of the characteristics of the sleeping environnmgrgarental experience variables.

For the infant temperament, very few of the Infant Behavior Questionnairelesavere
related to parental choices and/or characterisfiessleeping environment. Moreover, the causal
direction of the few significant relations that wdound is completely unclear. Thus, low-
intensity positive affect correlated with closexegding locationrE0.32,N=55, p<0.05) while
approach to new things correlated with closer stepjocation right after birthr€0.38,N=50,
p<0.01). Similarly, high-intensity positive affectrcelated with higher involvement in nighttime
awakeningsrE0.41,N=49, p<0.01) and fewer changes in sleeping environmenerbgd
parents over time£-0.31,N=49, p<0.05). Soothability by a caregiver during day-tihzal the
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most associations with the sleeping environmentacheristics: the more difficult it was for a
caregiver to soothe an infant during daytime, tloeentikely the infant was sleep-trained
(r=0.29,N=50, p<0.05), had parents who waited longer before respgrat night (=0.29,
N=49, p<0.05), and had lower cumulative responsivenesBesleeping environment score {
0.36,N=50, p<0.01).

Use of Resources as a Major Contextual Pressueeiiig the Nighttime Parenting

To address the hypothesis that other factors tegeéneral attitudes to childrearing or
infants characteristics will play an important rolgarental decisions about sleeping
environment we explored the different contextualspures mentioned by the parents in the
interviews. One of the main factors identified lie fqualitative analysis as important contributor
to parental decisions in the sleep domain was $keeofideferent types of resources by parents
when making decisions. In the following sectionsailgtions of the qualitative analysis results
on the use of resources are followed by descriptadrthe results of quantitative analyses that
were applied to test the effects of the use ofuess.

Qualitative and descriptive analysis of the useegburcesThree types of resources
were identified in the qualitative analysis: (1kiag to other parents/having a parents support
group; (2) reading books, magazines or online ladiabout infant sleep; (3) talking to
professionals and/or hiring a sleep consultan®%7of the parents (both mothers and fathers)
described their decisions in the sleep domain aslynaased on other sources rather than
personal beliefs or intuitions. Though slightly monothers seemed to be influenced by the
other sources compared to fathers (39.6% vers@¥@1the difference was not significant and
the parents were combined for the descriptive amabyf the different sources. Thus, of all the
parents in the sample, 15.2% based their decisiotiserature (books, magazines, online
articles), 6.2% - on personal professional advidgédiatrician, doula, nurse, sleep consultant),
14.1% - on advice from other parents (family, fdepsupport group), while the majority of
parents (64.1%) still based their decisions ongrekbeliefs, intuitions or baby demands.

Contrary to expectations most parents (72.6%) fabadavailable resources on sleep to
be very useful even though admitting the abundancentradictions between the different
sources. However, a major problem was raised guhiea qualitative analysis related to the
timing of the resources useln many cases it seemed that the resources jusiodicach the
parents at the right time. Indeed, after codingéactive use, 44.4% of the parents were found
to turn to recourses after a sleep problem wasdjrencountered in their family. Moreover,
some of the families that used the resources @aetive way seemed to have a history of
uneducated choices in the sleep domain, whichrmdauld be responsible for their children
having the sleep trouble in the first place. Thoddficult to quantify the uneducated choices
stand out in the qualitative analysis. One of flearest examples of such a choice was an
interesting and somewhat popular among parentsophemon of using a swing to get the baby
to sleep in the early months of life.

Here is an example of how a mother described hagdlie sleep issue in the first month
of her child’s life:

Well we were ridiculous when he was first born grdrlaughs].
And, and did not know, | mean, we laugh about Wwnout
[pause] | mean, there were times when we litetadig him all
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night [parent laughs]. Yeah, and | do not know wihiatwere
thinking, but it was just so hard to put him dovadlise] but then
[pause] then we have discovered the magic of thiegsjpause]
And, um [pause] we would do the whole, swaddlifgpashing,
swing thing and it worked great, so we did that.

This mother later described that the baby outgtestving and she would nurse him to sleep
until she was tired and then she went to lookri@rmation online. As a result the mother tried
sleep training her son when he was 6 months oltgusry it out” method but had to stop it
because it was too stressful for her.

Here is a father from a different family descripihhe use of a swing:

Well, well you know at one point we took her outtloé swing
and moved her to a crib, cause we had her in alemtronic
swing for that was [pause] incredible [pause] famyou know,
a good 4, 5 months, and then we moved her to theyou know
and that’s when she started you know she was aingaking up
but that's when we actually you know really hadikoto [pause]
to spend a lot more time um making sure she weslegp and in
the chair she you know, we could put her in thézemy and she
would fall asleep so once when we started incotpaydhe crib,
we would have to actually get her asleep and themgr down.

And then a little later:

Uh but she, she grew out of the [pause] the cgeaxy out of the
swing, um at that point you know, we decided we tedito move
her to the crib uh in [pause] in [pause] in lmoym [pause] and,
and but she wouldn't fall asleep by herself in¢hib, because it
was not moving, it did not have a lot of music. Astdat that
point, we’'d have to actually get her to fall sldgprocking her or
uh you know other means. And we’d put her down streld
sleep um you know she’d wake up 2 or 3 times duitiegmiddle
of the night. And my partner would generally gaimd get her,
and feed her, and come back.

These parents eventually sleep trained their daugbitget her to sleep by herself through the
night, after getting advice from a pediatrician.

In these two cases one can see an example of paeaching the baby unhealthy sleep
habits in the early months just because it seemsdkiest way to get the baby to sleep. Most of
the times parents do not realize that these ha#itsot work for long and would be difficult to
unlearn. On the other hand, they seem to lack logvledge of other means to have the newborn
fall asleep or do not expect the newborn to be tbfell asleep without any intervention. Thus
the main conclusion of the qualitative analysis tied not just the type or the quality of
resources is important but also the timing of thgosure to the resources.
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Comparison between the use of resources in nighttensus daytime parentinghe
reliance on resources seemed to be higher in sdaf@d decisions. Thus, taken together the
decisions regarding day-care arrangements, feedidgily schedules were mostly based on
parental beliefs (82.4%), while only in 9.9% of eas- on literature, 5.5% - on personal
professional advice, and 2.2% - on other parendtgta. The differences in distributions can be
observed in Figure 6. Moreover, compared to theiek@domains discussions, when discussing
the sleep domain parents referred significantlyenfogquently both to books/articld33)=-
7.26,p<0.001, and to specialists who advised them in pet&®4)=- 4.83,p<0.001. The means,
as well as standard deviations and range of tleeeees can be found in Table 12.

Figure 6
The differences between use of resources in dagin@ighttime parenting

Nighttime parenting Daytime parenting

other
parents

other
parents

experts

experts

books/
magazines

self/
intuitions

self/
intuitions

books/
magazines

Table 12
Means, standard deviations and range of parenti@resces to different sources

N | Minimum | Maximum | Mean | Std. Deviation

References to literature in daytime discussions

85 .00 4.00 .67 .92
References to a professional in daytime discussi )n§'6 00 3.00 16 48
References to literature in sleep discussions 89 00 15.00 574 274
References to a professional in sleep discussions 89 00 12.00 195 291

Thus, resources constitute an important factorliecdmuch more in decisions related to
nighttime parenting than in decisions related tp @her domains of parenting. To examine the

62



possible effects of the use of resources on thattmge parenting we used a series of
guantitative analyses. In the following sectiors tbsults of analyses examining the effect of
general reliance on resources as well as the sftdatsing different types of resources, while
taking into account the timing of the use, willfresented.

The general reliance on resources and nighttimep@ng.First, using t-test, we looked
at the differences in characteristics of sleepmgrenments between parents who were
following their intuitions/beliefs (29 mothers aBd fathers) and parents who followed other
sources (19 mothers and 14 fathers) when makieg stdated decisions. The effects were
different for fathers and motheBased on fathers’ reliance on resourcegamilies in which
fathers relied on resources more than on themsdldesot seem to differ much in their infant
sleeping environment from families where fathel®demostly on themselves, except of the
night-waking strategy. Families in which fatheeed on resources more than on their own
beliefs had lower involvement in the middle of thght awakening4(42)=2.12 p<.05, and
longer time before responding at nigigd1)=-2.25,p<.05.

Based on mothers’ reliance on resourcesn the other hand, the families differed on
most of the characteristics of the sleeping envitent, except from the night-waking strategy
and feedings at night. The means, standard dengatind t-test values for the 2 groups of
mothers are presented in Table 13. As can be sdée table, mothers who relied on resources
more than on themselves tended to have less ragpam/ironment, more changes in the
sleeping environment over time, more sleep trainegs involvement at bedtime, farther
sleeping locations and fewer exceptions in thetiona.

Table 13
Sleeping environment: means, standard deviatiodst-dest values by mothers’ use of resources
Rely on self/intuitions| Rely on resources
Sleeping environment characteristics Test values
Mean SD Mean SD

Sleep training implementation 1.26 .45 1.55 .51 t(41.6)=-2.06*
Number of changes made overtime 3.41 1.72 4.67 1.75 t(45)=-2.41*
Closeness of sleep location after birth  4.83 1.10 4.05 1.22 1(46)=2.28*
Closeness of current sleep location 3.00 2.05 1.32 1.00 | 1(43.2)=3.78**
Exceptions in sleeping locations 1.81 .78 1.25 .45 t(41.1)=2.63*
Bedtime involvement 2.83 1.39 1.84 1.26 1(46)=2.49*
Cumulative responsiveness 6.79 1.01 6.00 81 1(46)=2.85**

+p<0.08. <0.05, *p<0.01

Moreover, the mothers who relied on resourcestalsded to have higher expectations
from the baby. Though many mothers couldn’t tedpacific age when babies should be able to
fall asleep alone without an adult assistance, gntieose who could, mothers who relied on
resources reported much earlier expected age (mhepM=4.56,SD=1.02 versud=11.7,
SD=7.49,1(19)=2.69,p<0.05. Though the mothers did not differ in parestdf-efficacy in sleep
domain, satisfaction or stress, the mothers whed&ln resources did feel helpless more often at
nights,M=2.29,SD=1.14 versusM=1.55,SD=0.89,t(45)=-2.12,p<0.05. Moreover, the
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difference was still significant even after conlirg for reactive way of use of the resources
using unvariate analysis of variance (ANOVA]1,45)=3.85p<0.05. Thus, it did not seem that
the mothers turned to the resources because thédwefpless in the first place.

The effects of different types of resources onttingé parentingTo test whether different
resources had different effects on the parentowkeld at the number of parental references to
different sources when discussing sleep relatesidas. These effects were not possible to be
tested using reliance on sources since very smalipg of parents relied solely on one type of
resource and not another. The extent of referertoiggspecific source, on the other hand, was
available for every parent. To see whether extergferencing to literature or to professional
advice was associated with any of the parentabka®ts or other aspects of nighttime parenting
we used a correlation analysis. Since the resudte wimilar between mother and fathers, we
present the combined results for all of the partagsther.

The number of referencespoofessional advicewas only related to a farther sleeping
location of the baby from the parents right aftethb(r=-0.31,N=89, p<0.01), but not to the
current sleeping arrangement or any other charagtsrof the sleeping environment or
nighttime parenting. The extent of referenceltéoature on sleep however, did show
significant associations with many variables. Thererliterature sources were mentioned by
parents the earlier in age the parents expectelaineto be able to self-soothe in the middle of
the night (=-0.38,N=35, p<0.05), had farther current sleeping location oftitaby (=-0.35,
N=89, p<0.001), were less involved at bedtime {0.23,N=89, p<0.05) as well as in nighttime
awakeningsrEé-0.24,N=87, p<0.05), waited longer before responding at nigh0(28,N=87,
p<0.05), were more likely to do a sleep trainingd.29,N=89, p<0.05), did much more
changes in different aspects of the sleeping enment overtimerE0.35,N=87, p<0.01), and
had a lower cumulative score of the responsiveok® sleeping environment{-0.37,N=89,
p<0.001). In addition, the more the parents refetodderature, the more often they felt helpless
at night ¢=0.24,N=81, p<0.05) and more self-contradictions were found g&irtdiscussions of
sleep by the coders<0.24,N=87, p<0.05).

The effect of timing of the use of resourd®ben we compared the choices of parents
who used the resources in a reactive way (only wiaeing a sleep problem) with those who
read the resources ahead of time we found thaetdwtive users had less involved bedtime and
nighttime strategie$(89)=-2.23,p<0.05 and(87)=-2.26,p<0.05; had farther sleeping location
of the baby from parent§89)=-2.22p<0.05; and felt angry more often at nigti€6)=-2.20,
p<0.05. To see whether the extent of use of resounrctige timing of the use were responsible
for the more strict nighttime strategies and farieeping location we conducted a linear
regression with using both extent and timing asligters. For the sleeping location, the timing
of the use of resources lost significance as aigrdvhen entered into a regression equation
together with the extent of referencing of sleégréture B=-0.75,SE=0.59,=-0.20;t=-1.28,
p=0.21). However, both for bedtime and nighttimatggy the timing of use was a better
predictor B=-0.72,SE=0.34,4=-0.25;t=-2.13,p<.05 andB=-0.41,SE=0.21, 4=-0.25;t=-1.95,
p<.05), and the effect of extent of referencing webuced to non-significanBE-0.75,
SE=0.59,4=-0.20;t=-1.28,p=0.21 andB=-0.18,SE=0.22,4=-0.11;t=-0.86,p=0.39).

Summary on the use of resources by par@&dsed on the analyses described above,
resources seem to play an important role in pardetasion-making regarding sleep
environment. Many parents rely on resources mae tim their own beliefs and intuitions in the
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sleep domain, which is less likely in other domaihshild-care. Moreover, parents who rely on
resources more differ form others in stricter righe strategies (based on most of the
characteristics of the sleeping environment). dsagehigher expectations from infant self-
regulation abilities. However, mother’ relianceresources has more associations than fathers
and the associations are different. While fatherigance mostly relates to nighttime
involvement, mothers’ — relates to all other cheeastics.

Based on the qualitative analysis the resources afd not reach parents at the right
moment and when used in a reactive way should $esaed differently. Thus, based on
guantitative analysis, it turns out that the asstomn between literature referencing and stricter
sleeping strategies is mostly explained by reaaiseof the literature, meaning these families
already could have uneducated choices/sleep prslbefiore turning to resources. In general,
literature on sleep topics seemed to affect pardetasions as well as parental well being more
than professional help.

Parental Disagreement as Another Contextual Presgdiecting the Nighttime Parenting

Qualitative and descriptive analysis of parentaatireement-irst of all, based on the
gualitative analysis sleep related issues wereilyegigcussed in families and often were source
of conflicts. In 91.8% of families the parents rgpd having “a lot of discussions” about sleep
related issues, in 6.1% - briefly talking, and omy2% - no discussions at all. Moreover, in 18%
families both parents reported having a “definiadreement” about decisions, while in 42%
parents said they “somewhat disagreed” about itofopare to daytime domains, only 10.4% of
families had definite disagreements about day aaengements (day-care, nanny), and only
8.8% - about day schedule/routines strictness agtinde activities planning.

More than half of the disagreements on sleep iS888% out of all families) were
related tosleeping location while the rest was related steep training and not responding right
awayl/letting the baby cry when awakened in themigbntrary to expectation, the qualitative
analysis showed that fathers were not overwhelmisgicter than mothers in sleep issues and
some fathers actually tended to be more respoasigidess oriented to sleep training than
mothers. Even though in the disagreements aboatidos in 84.6% of the families mothers
wanted the baby to sleep closer than the fathewd| other disagreement only 61.9% of mothers
tended to be more responsive to the infant nigletémvakenings and cries versus 38.1 % of
fathers.

Here is an example of how a mother describes hémgranot being sure about sleep
training (this family was coded as “somewhat disagrg”):

I was kind of like, it's okay if he cries tonighebause | [pause]
have been [pause] sleep-deprived for six monthsl lAust can
not, you know, | just... he’s going to be okay. Heily and he’ll,
he’ll be okay. So it [pause] | [pause] e [pausiduse] Actually
my partner had a harder time with it than | dicbunow, my
partner was like: “Are you sure? We shouldn’t goy know,
rescue him?” And | was like: “No, we really can notreally
want to try this and | want to give it a good tgchuse | really
need to [unintelligible]”. So [pause] it was hadrdid not like
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hearing him cry but | also [pause] | thought itsWar the best.

Quantitative analysis of the effects of disagredmamighttime parentingn families
that had disagreements about sleep issues the metkressed higher stress when discussing
sleep issue$(39.83)=-2.18p<0.05, and reported more conflicting feelintf4,3.20)=-2.57,
p<0.05, based on coders’ judgment. There were nerdifices in fathers’ discussions of sleep
based on disagreement in family. However, in gdntra families with disagreement were more
likely to have a change in sleeping location inhistory of their sleeping environmet(2)=-
2.32,p<0.05. In additionthe amounbf disagreement significantly correlated with i
higher frequency of feeling angry at nights@.36,N=32, p<0.05), and lower satisfaction from
a sleeping arrangememt¢0.35,N=39, p<0.05).

Summary on spousal disagreeméep constitutes an important source of spousal
disagreements. Most of the disagreements in tlep skdated issues seem to be related to the
sleeping location with fathers favoring separageging locations more than mothers. On the
other hand, fathers only slightly tend to be moréawvor of sleep training than mothers. Overall,
disagreements are associated with fathers’ lowesfaetion from sleeping arrangement and
feelings of anger at night, while for mothers tiwagreement is related to stress and conflicting
feelings about sleep issues.

Interrelations Between the Factors Affecting Paa¢tecisions: Infant Characteristics, Use of
Resources and Parental Disagreement

Use of resources by mothers was not related tardagt characteristic but fathers tended
to use resources in a reactive way more oftereiirtfant was characterized by both parents as a
“bad sleeper” from early months of lifef0.44,N=42,p<0.01). Parental disagreement were not
related to any of the child characteristics butrthture of disagreement was: the more colds the
baby had overtime and the more he/she vocalizedgldaytime the more often the mothers
were on the responsive side of the disagreementd akeeping environment in genenat@.40,
N=29, p<0.05 and=0.45,N=29, p<0.05 respectively). Mothers’ use of resources wds n
related to the amount of disagreement, but fatheas® fathers who were referencing to
literature in sleep more often also disagreed tighmothers more often about the sleep issues
(r=0.35,N=39, p<0.05). On the other hand, among those who disagneetthers who referred
to sleep literature more often were on the legsarsive side in the disagreements, while fathers
were more responsive50.45,N=29, p<0.05).

The Moderating Effect of the Use of Resources emithk Between General Parental Attitudes
and the Nighttime Parenting

To test the hypothesis that parents with higheslkewf contextual pressures will have
weaker relations between their general parentélid¢ts toward child rearing and the specific
choices of the nighttime parenting, we tested tbelenating model with the use of resources
serving as a moderator. Since the patterns ofteegelated to the relations of the sleeping
environment with parental attitudes as well as whhuse of resources were different for
mothers and fathers, the moderating effects wetedeseparately for the genders. The centering
of attitude scales (subtracting the mean from egeoye) was also done separately for fathers
and mothers as their means were significantly wfie
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The moderating effect of the parental reliance @ources in generalo be able to test
the moderating hypothesis based on Baron and KE&#86) we made sure the reliance fitted
themain criteria to serve as a moderatoiin three ways. First, we made sure the reliance on
others (the moderator) was not significantly relatethe measurement error of the sleeping
environment. There were no significant differenlbesveen parents who relied on others and
those who relied on self in the reliability of thleeping environment measures, expressed as the
percentage of cases where the mother’s descriptitre environment matched that of the
father’'s. Second, we made sure the variance iattitades did not differ between the two
groups of parents based on reliance on others tistnigevene’s Test for Equality of Variances.

Third, we looked whether the reliance on othersa(asderator) was not significantly
related to the attitudes (independent variable}, 8 group of parents who was relying on
others more than on self had higher independersterfnog among the motheid=4.53,

SD=0.65 versudl=3.95,SD=0.89,t(46)=-2.42,p<0.05; and lower dependency value in fathers,
M=5.10,SD=0.49 versu®1=5.60,SD=0.39,t(42)=3.76,p<0.01. Even though the reliance was
related to some of the attitude scales and coubdnttlassified as a classical moderator we still
tested thenteraction between reliance and attitudes in theféect on sleeping environment

We tested the interaction effect using regressiatyais while entering the interaction term of
attitudes and reliance simultaneously with botkhefvariables separately as predictor of
different characteristics of the sleeping environm&lone of the interactions were significant.

The moderating effect of parental referencing tieréiture and professional adviceirst
of all we made sure the reference to literatureglsas to professional advice satisfied the
criteria to be moderators. Based on both varialhesgroups neither differed in the
measurement error nor in variance of the attituéies.attitudes were not significantly related to
the use of literature or advice either, which deairable condition for a moderating model. Thus
we conducted the moderator analyses. The interat#ion of attitudes witprofessional advice
did not predict any of the characteristics of tleeging environment.

However, one interaction was significant betweenhas’ attitudes anceferencing to
literature . When entered simultaneously with literature refeing and facilitative attitude, the
interaction terms of the facilitative attitude witke literature referencing significantly predicted
the closeness of the current sleeping arrangeménte more facilitative attitudes were
significantly related to a closer current sleedmgation for mothers who did not use/mention
much literature in their discussions(.54,N=25, p< 01), the relation was not significant for
mothers who referred to literature more often-0.16,N=23, p=0.46). The results of the
regression analysis are presented in Table 14 andtterplot of the scores can be observed in
Figure 7. The interaction terms did not signifidamiredict any of the characteristics of the
sleeping environment among fathers.
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Table 14

Regression coefficients predicating closenesseeipshg location by use of literature and
maternal facilitative attitude

Unstandardized Standardized
Coefficients Coefficients ¢ o

B Std. Error Beta
Constant 3.014 321 9.386 .000
Literat U

lerature Lse -1.445 464 -0.385 3.115 003
Facilitative Attitude 1.888 572 .562 3.299 .002
Literature Use by Attitude Interaction -2.302 .832 -0.471 -2.766 .008
RegressioMMS=18.44F (3,44)=7.16 p<0.001
Figure 7

Closeness of sleeping location by mothers’ fatiieaattitude separately for mothers with high
versus low literature referencing
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Moderating Effect of Spousal Disagreements on thk Between General Parental Attitudes
and the Nighttime Parenting

Effect of disagreements about sleeping arrangenidmd groups neither differed in the
measurement error nor in variance of the attituNe#ther mothers’ nor fathers’ attitudes were
significantly related to the spousal disagreemenimmangement. However, when entered into
regression equations predicting different charégsttes of the sleeping environment, the
interaction terms of attitudes and parental disaigent did not significantly predict any of the
characteristics. Hence, there were no significateractions between the disagreement and
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general parental attitudes in the effect on slegpmvironment.

Effect of disagreements about sleep issues in gene then tested the moderating
effect of any disagreements in sleep domain (nht @hated to sleeping arrangements) on the
different characteristics of the sleeping environm&he groups with and without disagreement
did not differ between each other on the error mesmsent or means and variances of attitudes.
However, none of the interactions between theudtt$ and disagreements in sleep domain in
general were significant either.

Discussion

First of all, the results of the study demonstthte sleep regulation is one of the most
difficult aspects of parenting, surrounded by stréselings of helplessness and sometimes of
guilt. Moreover, mothers’ self-reflections on sleefated parenting constitute an important part
of their general feeling of parental self-efficabyterestingly, fathers’ general feeling of self-
efficacy does not seem to be affected by theirrsdléctions on functioning in sleep domain.
This finding suggests that mothers might be monsisge to specific aspects of their experience
in their self-efficacy assessment, while fathensehgome kind of a buffering effect: no matter
how they feel about their functioning in specifgpacts of parenting, either at daytime or at
night, they feel pretty good about themselves asmis in general.

Another conclusion of the study is that sleegp @lonstitutes an important source of
spousal conflict or disagreements between parbfast of the disagreements in the sleep related
issues seem to be related to sleeping locationfaitiers favoring separate sleeping locations
more than mothers, while fathers only slightly témdbe more in favor of sleep training than
mothers. The spousal disagreements are associdtethare frequent feelings of anger at night
in fathers, and with higher stress as well as mor#licting feelings about sleep issues in
mothers. But most importantly, the disagreemerad te instability in infant sleeping
arrangements, which seems to be natural part girtteess of finding a single solution that
would satisfy all members of the family.

The findings also emphasize the role of fathethensleep development of infants, which
has been overwhelmingly ignored in the previousaash on infant sleep. The nature of the
sleeping environment of infants in the presentystuds strongly associated with fathers’ general
parental attitudes to childrearing, while havingyétle relation to mothers’ attitudes. Most
characteristics of the infant sleeping environmermuding current sleeping arrangement,
bedtime involvement and responsiveness to awaksmingight, were related to fathers’ valuing
of independency versus dependency in parentingh®other hand, maternal attitude toward
infant independence was only related to the bedivavement and flexibility of making
exceptions, while attitude toward regulation ingrding was only responsible for the sleeping
arrangement choice right after birth, but not for turrent choice of a sleeping arrangement.

It could be that mothers just tend to be less esgive about their preferences for stricter
style of parenting and exaggerate the dependerditddon values in their explicitly stated
attitudes, following social norms. However, thedfimg that the general attitudes of the mothers
have been found to predict many characteristiteetiaytime parenting in this study does not
support such an interpretation. A better assessofattitudes, such as implicit attitudes testing,
is still warranted in future studies on this matt€he other explanation of the limited relation
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between maternal attitudes and the infant sleegmwyyonment, could be that some types of
contextual pressures affect the relation, as wggesied by one of the main hypotheses of the
study. This hypothesis has been only partially suigal. Neither spousal disagreement nor
exposure/use of resources seems to moderate #ti@medtatistically, with only one exception.
Mothers’ attitude toward facilitation in childreag does predict closer current sleeping location
of their infants, if the mothers do not rely mucahlierature about infant sleep (do not refer to
different sources much in their discussion of slieeihe interviews).

However, despite of a very limited demonstratiostatistical moderation effect, the fact
that both fathers’ attitudes and resources on "deem to affect the final decisions about
sleeping environment more than maternal attitusi@siewhat supports the hypothesis indirectly.
Indeed, based on the findings of the current stndgy parents rely on resources more then on
their own beliefs and intuitions in the sleep damarhich is less likely to happen in other
domains of child-care. Moreover, families wheregpés rely on resources more than on their
own beliefs also differ from others in all of thearacteristics of their infants’ sleeping
environment being stricter, including having higkgpectations from the infants’ self-regulatory
abilities.

However, mothers seem to be most affected by g@murees. While fathers’ reliance on
resources was only related to middle-of-the-nighdtstrategies, mothers’ reliance was
associated with most characteristics of their inf@eping environment in the current study.
Thus, mothers’ reliance on resources predicted gwesleep training implementation, which
was not associated with any other factors, inclydioth mothers’ and fathers’ general parental
attitudes to childrearing. These findings are e Wwith the results of the review by Ramos and
Youngclarke (2006), demonstrating that the majarftiiterature endorses strict nighttime
strategies.

In addition, based on the qualitative analysis rds®urces do not always reach the parent
at the right time or might not be used correctlythogy parents, thus creating even more extreme
experience for an infant. One of the repeatinggpast discovered in qualitative analysis was that
parents taught the infant to fall asleep only vhiljh parental involvement or mechanical help of
a swing from the very beginning due to lack of eadiom, then, after turning to resources (in a
reactive rather than proactive way) the parentsenvady dramatic changes in the infant sleeping
environment. Here is, for example, a descriptioarattempt to change a sleeping location in
combination with sleep training by a mother, whimsent was fed or rocked to sleep and spent
the whole night in a working swing for about 4 térSt months of his life until he outgrew the
swing:

Parent We did, um [pause] just from talking to the peopiho
have done it, and um...you know, trying to get araidewhat we
might expect, um [pause] | think | expected thatfihst night he,
would probably cry for [pause] certain amount afgj say half
an hour, expected [pause], or, if he needs, up tm#hutes, and |
expected that with each night he would cry lessigphUntil, he
is sleeping [pause] That's not what happened, & seally hard
[long pause]

Interviewer Do you think it was a bit hard for the baby adl#wve
P: Oh I know it was [parent laughs].
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I: Ok, but do you feel like his sleep pattern chahgdter the
transition?

P: Yeah, | definitely noticed that [parent says stnmg hard to
decipher]so, what happened was, the first night he criedhédir
an hour, the second night he cried for an houwdereally
pissed...Like, 20 minutes, 10 minutes, tffnight, from there on
[parent says something hard to deciplad then, uummmm
[pause] And then | do not remember what happenbg,|
decided to start feeding him, um, he might haveaealigh night
or whatever [pause] | went back to, feeding andirgchim to
sleep....

I: Ok, so would you say that your transition wasa time thing,
like it just happened? Or was it more gradual?

P: Oh no, it was cold turkey like, “Ok, you are iauy crib now”
[parent laughs].I look back now, | think, god, winare we
thinking....

P: Te whole crying it out thing, it just felt liketture to me, it just
ripped my heart out and he sounded so sad, anddpawvas
just terrible, and so [pause] um [pause] | justl S just going
to feed him, because [pause] there will come avdasn, you
know, he does not want this anymore [pause] arjdagse] that’s
just what we did.

It is important to note the extremely long duratairtime the infant is left to cry in this
example, which also was not a big exception froheotamilies implementing sleep training. It
is possible that the resources are also distortezhwhey reach the parents, since in the scientific
literature, even coming from pediatric or clini@lckground, much shorter times are suggested
for letting the infant cry to learn to self-sootf#enders et al, 1992). Thus both infants and
parents go through very dramatic experiences witheal professional help. Based on the
resources mentioned by parents in the interviatesature is most widely used relative to little
professional help. Moreover, even in cases wherenpaturn for help to “sleep experts”, those
do not seem to have any sleep or infant developnedated credentials and in majority have
education in nursing or birth preparation, sinceegulation of this professional area exists in
the United States.

At the same time, the parents heavily rely on tfferént resources and the reliance also
has an effect on their general experience of paugrior both parents it is associated with more
frequent feelings of helplessness at night and reelfecontradictions in their discussions of
sleep issues. These effects still hold true evesrnvdontrolling for a reactive way of use of the
resources (as a response to a sleep problem). iTldogs not look like the parents turn to the
resources because they feel helpless in the fasepThis interpretation seems to be most likely
also in light of the qualitative analysis and theyveome parents describe the effects. Here is an
example of an effect of advice given to parentalred “sleep expert”:

After, we saw the nap clinician, and she suggestibllowed a
schedule where he would nap at 10AM and 2:30PMggR50
at 10AM, this was earlier this week, it might hdbeen Monday, |
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said it’s 10, and | am putting him in his crib Bonap, and | took
a shower and did some other stuff. And he cried¥@r an hour,
and it’s just heart-wrenching and | felt like alhg&errible parent,
and today he did not even sleep this morning soAttmdering if
he was not tired at all, if | just kind of made hstay in his crib
for an hour and 15 minutes, crying. And this is rehiefeel at a
loss, and I'm not so confident about it and did kroaw if he
needed to nap no matter what. So after an houadvadf | felt
pretty crummy and | went and got him. Those ardithes when
| do not feel in tune with my baby. He’s asking $smmething and
I’'m not getting it and so | kind of think | handlédat wrong. And
I've done that more than once. There’s probablynd€® 12 times
when I've let him cry, and | feel like | let himycfor way to long,
so | feel like, Oh ghee, I've done it wrong.

Interestingly, the resources are also associatddthe level and even the nature of
disagreements in families. In families where fashead the most exposure to resources (were
referencing to literature on sleep more often thidrers), there were much more disagreements
about the sleep issues between the spouses. 8theesfin general had stricter general attitudes
with higher preference for distant sleeping arramget, it is possible that the resources bolstered
their opinions and created even more differench tii¢ mothers. This interpretation is
supported by the findings that use of resourcdmth parents led to stricter parental strategies in
this study. Moreover, in families where mother®refd to sleep literature more often than
others, the mothers were actually on the less respe side when disagreeing with fathers,
while fathers were more responsive. Here is hovwother described the effect of online
literature on her attempt at a sleep training imm@atation:

At first [pause], well like | said the first niglatas kind of heart
breaking, but [pause], after [pause], during tleaech the next
day, and realizing that my feeling was correctnth&lt more,
more [pause] | guess empowered and, well not emizalye
confident that | was doing the right thing and nmakihe right
choice.

Contrary to expectations and conclusions of thditgtize analysis, infant characteristics
did not seem to play a very important role in p&akdecision making regarding sleeping
environment when their effect was tested statikyici is possible that other variables, not
assessed in the current study, might show a diftgrattern of relation with sleeping
environments. In this study, only a few associaiaere found. Infant tendency to have more
frequent colds was related to higher involvemeittealtime, possibly suggesting different
parental interpretation of infant difficulties a#ting to sleep or higher sensitivity to the iritan
Boys seemed to have more exceptions for sleepoeagitms than girls. Though some
associations were also found between infant daybemaviors and sleeping environment, it
seems more likely that the behaviors are ratheltsethan the causes of the sleeping
environment characteristics.

Thus, current closer sleeping location was assatiaith more frequent low-intensity
positive affect expressions in infants, while cldseation after birth was associated with higher
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approach to new things. Higher involvement in rtighe awakenings was related to high-
intensity positive affect expressions in infant,leisleep training and longer wait time before
responding at night was related to lower soothighilf an infant by a caregiver during daytime.
It is less likely that infant approach to new thergpuld influence the location right after birth
just because of the reverse timing of these vagal#ls for the other effects, the nature of the
effects is opposite from what would be expectatiefbehavioral characteristic of infants
affected their sleeping environments. As exemglifirethe qualitative analysis, difficult to sooth
infants should be protesting more and thus gettigger and faster parental attention during the
nighttime awakenings, rather than the oppositectvis what was found.

It is important, though, to keep in mind the limibas of the current study. There could
be bias of sampling toward special type of famidgere both fathers and mothers were
interested in participating without a substantavard. The data about fathers could be
especially biased, since fathers who agreed or al@eeto participate could be also fathers who
were more than others involved in parenting. #lgo important to improve the assessment of
attitudes and have more objective measures ofi¢lepiag environment in future studies.
However, given all the limitations, this study adimtites to the awareness of the role of fathers in
infant sleeping environment and raises new impodagstions related to resources available to
parents. Tin addition, the qualitative methodolggye an advantage to discover aspect that
wouldn’t otherwise receive attention, such as fa@mple, the problem of resources not reaching
the parents at the right time.
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Chapter 4: Parental Attitudes, Sleeping Environment Sleep and Development in Infancy

“If three quarters are spent in sleep who sleepsvbpm is not a trivial matter...Caudill &
Plath, 1966

This research program explores different typedesfmng environments experienced by
infants in the United States as well as possibleld@mental outcomes of the different types of
sleeping environment. Most infants in United Staiegp solitary (without parents nearby) by
age 3 to 6 months. While recommended by many expethe United States, this arrangement
is different from caregiver-infant co-sleeping freed in many countries around the world.
Recentpsychological and anthropological research hastgquesl the benefits of solitary
sleeping arrangement both for a healthy sleep gdg@er socio-emotional development
(McKenna, 2000). However, the results remain comtrsial as to whether one sleeping
arrangement is more beneficial than another fomfant sleep, and (2) infant socio-emotional
development. Similarly, the assessments of thetefEness and developmental outcomes of
different parental behaviors and strategies attniglependently of the sleeping arrangements,
are not very conclusive either.

This research attempts to add to the understarditige effects of different sleeping
experiences on the behavioral aspect of sleep tued developmental processes through a
functional definition of aleeping environmenising two dimensions. The first dimension is the
general responsivenes$the sleeping environment that incorporates lagpysical
arrangement and parental behaviors in the sleggxiiThe second dimension is the
consistencyf the parental sleeping environment with geneaakptal attitudes toward
childrearing. Since sleeping environment consti@@art of a general parental strategy of
childrearing it should not be taken out of the eahtwithout considering the different reasons
that might influence parental choice of one strai@ger another. It is proposed here that because
of number of reasons parental choices of strategitge sleep context might be either consistent
or not with the general parental attitudes of theary caregiver, thus leading to qualitatively
different experiences of the same strategy by miffeinfants and parents.

Most research in infant sleep has been condugtetirbcal, pediatric anghsychiatric
professionals and targeted the problem of slegpriisnces in infancy (Sadeh & Anders, 1993;
Burnham, Goodlin-Jones, Gaylor & Anders, 2002; Gey#& Kilgore, 1998). The main purpose
of this research has been to develop interventmmsolving infant sleep problems by teaching
infants to sleep through the night. Furthermonmegesiawakening during nocturnal sleep is a
natural phenomenon, sleeping through the nighamanfant then means being able to fall back
to sleep when awakened by self-soothing withowauit intervention (Anders et al, 1992).
Thus, according to these professionals, minimaltadiervention or presence at the time of
falling asleep for the night, as well as in the diédof night, facilitates the ability to self-soeth
thus also minimizing nighttime sleep disturbandeis. suggested to give the infant time to try to
self-soothe and avoid an intervention or pickinghginfant from a crib in response to the
infant cry, since the intervention might reinfotbe “negative” behaviors and will lead to
excessive dependency of the infant at night (Coh289).

However, the ability to self-soothe involves bogigulation of a physical state and
emotional-behavioral regulation that depend on iplelfactors. When and how such ability
develops are clearly developmental questions. &imgty, most of the research in this domain
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is not conducted in a framework of developmepsaichology and accordingly does not
incorporate its fundamental concepts. From theltgent developmental theory perspective
(Bowlby, 1969) a caregiver serves as a securefbas@ infant and whenever the caregiver is
not available the infant is alerted and his attashinbehaviors are activated with the goal of
keeping proximity to his attachment figure — a gegwhich is vital to the infant’s survival. The
attachment behaviors start to become more eviddhei second half of the first year of life as
the attachment relationship with the caregivereisi@p formed. Since night is associated with
greater danger and vulnerability for survival ie #gnvironment of evolutionary adaptiveness,
proximity seeking at night should be consideredanal phenomenon during this age.

Furthermore the task of falling asleep alone miggdome even more complicated if one
takes into account the cognitive and motor devekamal transitions taking place in the second
half of the first year of life. The developmentlofomotion around 7-9 months brings a wealth
of changes (Campos et al, 2000) that also mighdtresdifficulties in falling and staying asleep,
which have recently been documented (Scher, 2@@5also previous chapter). Even assuming
that falling asleep is not a problem for a 3 mortasbaby, it can still posit a different task
demanding a range of skills for an older infantughaccording to the developmental perspective
“sleep disturbances” might constitute a normal tkgu@ental phenomenon and not a clinical
problem to be treated.

Moreover, the developmental perspective suggestpposite way of dealing with the
“sleep disturbances”. According to the attachntleabry caregiver responsiveness is crucial for
an infant to form a secure attachment that in withallow him to be independent by using a
caregiver as a secure base. Unresponsive caredpghmyiors by contrast might elicit anxieties
and more dependency on a caregiver. Thus, a develdpl-evolutionary perspective
emphasizes the adaptive value of the closenes®brtiie caregiver and the infant at night
(McKenna, 2000). According to this perspective,ifaation of the infant at nighttime and
unresponsiveness of the caregiver might be thescaiube disturbances in infant sleep, since it
violates the infants’ fundamental need for proxymd a caregiver in an ambiguous situation of
the night. Similarly, from a social learning theqsrspective (Bandura, 1997) the contingent
responsiveness of a caregiver to infant clues gesvthe infant with a feeling of the ability to
control an environment/caregiver and is crucialifdant development through self-efficacy.
According to these perspectives minimum adult w@rtion and presence at night might lead to
the opposite outcomes than it targets by creatigigt melated anxieties and insecurity which can
complicate the task of separation at night.

Previous research does not fully support eitherctmical or the developmental
perspective. Numerous studies suggest that partragégies with high involvement in the
falling asleep contribute to more awakening and &f-soothing behaviors at night (Anders et
al, 1992; Burnham et al, 2002). However, bed-slganfants are excluded in these studies by the
preliminary criteria considering the bed-sharingaonfound. Since many parents bed-share in
the recent years (McKenna & McDade, 2005), theaagodl validity of the findings is
guestionable.

Moreover, these studies are based on correlatimhsh& causal direction is not
completely clear since parents might have no atheice but to become involved if the infants
have difficulties falling asleep. Even though sanmterventional studies in which parents are
instructed to minimize excessive involvement ahhigaching infants to self-soothe show
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positive effects on infant sleep (Chervin, Dillédwchbold, & Ruzicka, 2003; Sadeh, 2005), it is
not clear whether similar effects are observed wiaents engage in self-taught interventions
without a professional quality assistance and sigien.

At the same time, the data from research compdn@gleep outcomes of different
sleeping arrangements is very controversial toe f4ao, Burnham, Goodlin-Jones, Gaylor, &
Anders, 2004 for a review). One of the possibldaxations of this controversy is that due to the
anthropological nature of this research the aspdqiarental behaviors were largely ignored. It
is likely that neither physical arrangement nogimarental behaviors can fully explain the
variability in infant sleep. Only taken togethedatefined functionally as a more or less
responsive environment can these elements cordrtbudur understanding of parental
influences on infant sleep, especially on the bedralaspect of it. For example, parents might
sleep in a separate room but have a remote mamtbbe very responsive to the infant calls
even though it might be more difficult for a parémattend to an infant by going to another
room. At the same time, parents who sleep in thees@aom with an infant because they do not
have an extra room might not be as responsivestinfant and train the infant to self-soothe,
while not responding to his cries. Thus, while pbgkarrangement is usually associated with
parental behavioral strategies it cannot be usatkads a proxy to define the environment.

Furthermore, even when thoroughly explored paresttategies at night should be
viewed even in a wider context of the parenting aghole. It is proposed here that there is no
single sleeping strategy that is good for everyiligmather the goodness of fit between the
strategies is the key to optimal sleep outcomesirfstance, parents who value child’s
independence and self-reliance development may #haiva solitary less responsive
arrangement with minimal adult intervention doetlaad to any sleep disturbances since it is
consistent with their general strategy of fosteimippendence. However, less responsive
strategies can create a problem for families whkrgeness and responsiveness are valued the
most. In this case, the lack of the fit betweendhlneral childrearing attitude and the sleeping
strategy can negatively affect both the parentsti@dhildren.

Parents who value closeness and responsivenessfaetjincomfortable with leaving
their child to deal with his nighttime difficultiedone; they also might have more doubts about
their strategies, feel less confident and behavesis consistent ways. At the same time infants
who are used to the close proximity and responsis®of his primary caregiver during the day-
time interactions with a caregiver might be frigied by the unexpected lack of availability and
closeness of a caregiver at night. Thus the carsigtinconsistency of the sleeping environment
with the general parental attitudes was assessadadiser factor defining the outcomes in
infants’ sleep, in addition to the responsivenddb® sleeping environment, in the present study.

Another purpose of the present study was to egglossible correlates of the different
sleeping environments beyond sleep. Based on tieenaf the previous research most of the
studies concerning different sleeping arrangemanpsrental strategies have concentrated on
outcomes related to infant ability to sleep throtigh night without considering effects on other
developmental domains. Indirect evidence that tiigletexperiences might be important for
infant emotional development comes from Israelbkitzim research (Sagi at al, 1994). In this
research more infants from kibbutzim with non-faatitommunal sleeping arrangement were
found to be insecurely attached to their mothexmparison to infants from kibbutzim without
such an arrangement. A follow-up study showeddlatescents with non-familiar sleeping
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history were mostly insecure (had non-autonomous#t attachment representations) and had
higher separation anxiety compared to other adeigsqScharf, 2001). However the experience
of out of home sleeping might be much more averfiga sleeping in a separate room, thus
caution should be taken when making conclusionsdas this research.

More direct studies of the developmental correlatabe nighttime experiences only
looked at the different sleeping arrangements iaddpntly of the parental behavioral strategies.
Moreover, these studies were also retrospectivatare and reported long term consequences,
which creates a problem in interpretation of treules. The evidence that comes from this kind
of research supports the benefits of co-sleepirapgement. Thus, Heron (1994) found that
preschool children with solitary sleeping historgres harder to handle, dealt less well with
stress, were less happy and exhibited a greatebeuaof tantrums than children with a history of
co-sleeping. Moreover, he found that those childveo never were permitted to bed-share were
more fearful than children who always slept in thpairents’ bed, for all of the night. Similarly,
Keller and Goldberg (2004) reported that childrdrowo-slept in the first year of life were more
self reliant and exhibited more social independaiages 3-5 years.

However, no research to date directly examineddfaionship between a sleeping
environment, including both the physical arrangetsi@nd the parental behavioral strategies,
and ongoing day-time developmental processes amisf The nighttime battles could constitute
a very stressful experience for an infant in lighsuch developmental phenomena as separation
and stranger anxieties characteristic to the sebatidf the first year of life. Thus even if some
infants succeed in learning to fall asleep alongl@ep through the night, the other question to
ask is what are the other outcomes of this kinearfning beyond the sleep context? How is this
learning related to the different day-time behasj@uch as soothability, expression of anxieties,
and overall positive and negative emotional re@gtv

To summarize, four main hypotheses were examiméais research project based on the
theoretical assumptions described above. Thehygsbthesis was that the sleeping environment
as defined by sleeping arrangements and paregfattinne behaviors taken together would
explain the infant outcomes better than eitheratin@ngement or the behaviors separately. The
second hypothesis was that the effect of a sleeggmrgonment on an infant would depend on
the consistency of the sleeping environment withgéneral parental attitudes of the primary
caregiver. In other words, we hypothesize thattfavould show different patterns of sleep if
they experienced four different types of sleepingimnment based on the two dimensions of
responsiveness of their sleeping environment ancbihsistency with the general parental
attitudes: (1) unresponsive - consistent with galngatrental attitudes, (2) unresponsive - not
consistent with general attitudes, (3) responsigensistent, (4) responsive — not consistent.

The third hypothesis was that the type of sleepimgronment experienced by an infant
would lead to different developmental outcomes belysleep. More specifically, the nature of
infant nighttime experience was expected to baeadleo day-time soothability, expression of
different fears and anxieties, overall positive &oral reactivity and overall negative emotional
reactivity. The fourth hypothesis was that the asgmn between a type of sleeping environment
and different infant outcomes will be mediated bgonsistency in parental behaviors and by
parental subjective experiences of the sleeping@mwent related to feeling of self-efficacy in
the domain of sleep, satisfaction with sleep situatstress and conflicting feelings.
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Methods
Sample

This study was a part of a bigger project and veset on the same sample of
participants described in the previous chapter p&ha8). Unlike the study described in Chapter
3, all 54 families recruited for the project pagated in this study. Even though, assessments for
5 infants were not completed fully due to pareaotavailability for interviews, these infants
were not excluded in this study since it focusedamm infants rather than parents. Thus, even
without data from parental interviews, the complgtart of the assessments of the 5 infants
could serve for analyses of a number of researeltouns. The 5 cases with missing data thus
were excluded analysis by analysis. One family bbb twin infants making the total number of
55 infants in the sample.

All 55 infants were healthy firstborns between &rel 9 months of ag&i=7.99,
SD=0.74) As described in the previous chapter, thalfas were recruited through the list of
volunteer participants in the Bay Area maintaingdhe Institute of Human Development of the
University of California, Berkeley. Participationteria for this study included healthy infants
between the ages of 6 and 9, with no developmeetalys from 2 parents family from
Caucasian population to limit any confounding eBedhe research was presented to parents as
a study of parenting and infant development witlearphasis on parental difficulties, feelings,
resources used and family services provided. Thenpathus were not aware of the study
interest in sleep to allow an unbiased assessnidatio general attitudes and sleeping strategies.

Both mothers and fathers took part in the studynyiessible, however most of the
information was obtained from the primary caregiVére status of a primary caregiver was
assigned based on parental self-definition. Intdobthe 54 families the parents defined the
father as a primary caregiver instead of the moiftee mothers (aged=34. 31lyearsSD=5.44)
had primarily higher than college education andl lgeghduate degrees, (63.6% of the sample),
23.6% had college education and 12.7 % had onigladthool diploma. The fathers (aged
M=35.21 yearsSD=5.51) had primarily college education (38.9% of shenple), 37% had
higher than college education and 11.1% had ohigla school diploma. The sample of infants
consisted of 28 boys and 27 girls mainly from Wi@sucasian population (80%). The rest of
infants had one Caucasian parent and another frdiffeaent ethnic group: 15% had a second
parent of an Asian origin, 5% - of a Hispanic amnigrhe ethnic minority parents were at least
from a second generation of immigrants.

Assessments

This research employed assessments based on Dfypaental report: (1) a set of
guestionnaires completed by the infant’s primamggever, (2) a 7 days Baby’s Diary completed
by all caregivers in charge during the 7 daysp{8ne interviews with both parents separately.
The Questionnaires were used to assess demografurimation, general parental attitudes and
non-sleep related developmental outcomes. Theiguasire for assessing general parental
attitudes was completed by both parents but fort miothe analyses only the primary caregiver’s
responses were used. The Diary’s main purposesassess infant sleep and sleeping locations,
however the sleep related questions in the diarg wetegrated with non-sleep related questions
to control for parental bias by preventing the pgsérom concentrating on sleep issues so that
the research does not take a form of an interverstiody instead of a naturalistic one. Thus the
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diary also includes other information about infargthd caregiver’s behaviors which was used for
cross-validation with measures from other typesepbrts.

The Interviews explored parental attitudes andadedstrategies related to childrearing in
general and in 4 specific domains: childcare chdeeding, daily activities and sleep. However,
only analysis of the part on sleep was used fopthiposes of the current study. Though fathers
were not part of the research questions in thidystuaving both parents to be interviewed made
it possible to get a clearer picture of the sleggnvironment, since 2 respondents were
expected to provide more information and being nodxjective about it. For details on
interviews coding procedures and reliability infation see Chapter 3 (methods section).

Different sets of measures used in the analys#seakesearch questions were based on
multiple types of reports and are described next.

General parental attituded he attitudes were assessed through a Paretitaldét
Questionnaire but the measures were validated usieyiew-based assessments. The
guestionnaire was based on an integration of Gogitb@uestionnaire on Parental Attitudes
(1990) and Raphael-Leff's Facilitators and Regukuestionnaire (1991) and includes 24
items. The items express explicit general belief$ @proaches to parenting and are rated by
parents on a scale from 1 (“strongly disagree’§ {tstrongly agree”). The questionnaire yielded
measures for 4 scales based on 4 theoretical cotst(1) value of dependency, (2) fostering of
independence, (3) facilitating style of parentiagg (4) regulating style of parenting. The
reliabilities of the scalesi(Cronbach) ranged between .62 to .77. The dettld of validity
and reliability of the scales are described in G&ap (see Table 9).

In addition to separate scales an overall scatgenéral responsiveness of attitudes was
calculated based on all four of the scales inghigly to make the analysis of consistency with
sleeping environment possible. Since the scalésrdd between themselves in means we first
transformed the scales into binary variables toerthkm comparable. We used median split for
the transformation so that parents who scored athw/median on a scale received a score of 1
and parents who were below the median receiveddbee of 2. The split of the variables based
on median was chosen as the most appropriate maftescan examination of the distributions
of the scales. Independence Fostering and Regellstales were then reversed and a sum of all
four of the scales was calculated for a generglamsiveness of attitudes. Thus, the minimum
responsiveness score of 0 meant the parent was bedalians on both Facilitation and
Dependency, while also above medians on both Reguland Independency scales. The
maximum responsiveness score of 4, on the othet, m@ant that the parent was above medians
on both Facilitation and Dependency, while als@Wweainedians on both Regulation and
Independency scales.

Sleeping environmenthe sleeping environment was assessed both bastheé 7 days
Baby’s Diary and on the part of Interview relatedsteep domain. Three sets of measures were
used to define the sleeping environment: (1) meastalated to sleeping arrangement/locations,
(2) separate parental strategies, and (3) meastitks general responsiveness of the sleeping
environment. Sleeping arrangement measures inclagiednt sleeping location (relative to
parents), as well as location right after birthd ammber of changes in locations. As described in
the previous chapter, two families changed thetionaof their infant sleep after completing
diary. Unlike the previously described study, thierent location was assessed based on diary
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and not interviews in this study, since most ofdahalyses were related to infant sleep based on
diary and the location at that same point of tinaswwore appropriate for the analyses.

Separate parental strategies were assessed basgdroiews with both parents (see
Chapter 3 for details) and included involvementhia falling asleep for the night/bedtime
strategy, nighttime awakenings involvement/middléhe night strategy, wait time before
responding to nighttime awakenings in minutes, iamglementation if “cry it out” sleep training
(teaching the infant to self-soothe to sleep byrngthim/her cry for prolonged periods of time).
Parental involvement was assessed based on pagoezgahce and behaviors from 1 - no
involvement or presence at all, 2 - mere preseheegparent, 3 being actively involved (holding,
rocking, or feeding/nursing). All interview meassingere assessed by 2 independent coders, and
any disagreements were resolved through discus®ateeen-coders reliability ranged from
.89 to 93.

The general responsiveness of the sleeping envenhwas defined in three ways: (1)
cumulative score of overall stability in the slegpenvironment - the number of changes parents
made over time both in parental strategies anahgeraents; (2) judgment of 2 trained coders of
the overall responsiveness of the sleeping enviesrtrffrom 1 to 7) as described by the primary
caregiver; (3) cumulative score of the genergboesiveness based on 3 categories: current
sleeping location, parental involvement in nigh@#iawakenings, and implementation of sleep
training involving “cry it out”. Unlike the previaistudy, the sleeping location right after birth
was not included in the cumulative score due tantiterre of questions in this study, which were
related to the link between the responsivenessrandorresponding sleep patterns of the infant.

All of the categories were converted into binargles and the sum was calculated. Thus
the minimum score of 3 meant least responsiversegm(ate room sleeping location, minimum
parental involvement in nighttime strategies, anglementation of sleep training); while the
maximum score of 8 meant more responsiveness (fitssand current location, high
involvement at night and no sleep training). Theao#éers agreed in their subjective judgments in
.85% of the cases and all the disagreements weoévegl through discussion. The subjective
responsiveness as defined by coders highly coectlaith the cumulative score based on the
sum of the 4 categories50.61,N=50, p<0.001).

Sleep The sleep patterns were assessed using two &inmsental report: 7 days Baby's
Diary and Interview. Parental reports were previpualidated using different methods
(Sadeh’s, 2004): (1) finding high and significantrelations between parental reports’ measures
and objective actigraphy measures for clinical ematrol groups of infants; (2) comparing
results of a large Internet survey with existirigriature on developmental sleep patterns. In the
current study Diary provided the main assessmesleep. In the Diary parents were asked to
record the time it takes the infant to fall asléapthe night, time of night sleep onset, time of
waking up in the morning, number of awakenings, tme it takes to fall back to sleep when
awakened in the middle of the night.

The following mean scores were obtained from tldays period: (1) mean duration of
the entire night sleep period from the sleep otts#te morning wakening (in minutes); (2) mean
duration of settling for night-sleep - time it taki® fall asleep for the night (in minutes); (3)
mean number of awakenings per night; (4) mean sipamat awake at night - number of
awakenings multiplied by the time of falling backdleep; (6) pure sleep per night — time spent
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asleep out of the entire night’s sleep period,reefias duration of the entire sleep period minus
the time awake at night in (in minutes). Along wiitle means we also computed log transformed
coefficients of variation for each of these measutigese scores provided an index of variability
in of the sleep measures that was independentoh#an.

The interview information was coded both for creafidation with the diary and for
parental subjective perspective on infant sleep thesinfant development. For validation the
parents were asked about their infant average platgrns and these scores highly correlated
both between two parents of the chidd@ronbach ranged between .73 and .89) and with the
diary scores (r ranged between .64 and .85h=a.01). For subjective perspective parents were
asked about their child being a good or a bad skeépth currently and early in life. The coded
measure was ranging from 1 to 3 (1 meaning “greaper”, 2 — “ok for his/her age”, and 3 —
“bad sleeper”). The parents were also asked addmlities/behaviors of the child related to
falling asleep alone, going back to sleep alond,s@eping through the night. In addition, the
parents were asked to recollect the ages when bedseviors were first observed. Only primary
caregiver interviews were used to obtain theseestibp measures in the current study, however
both parents’ reports were used for validity tAgreement between parents ranged from 91 to
100% on these measures, and most of the disagréesbetween parental reports were related to
the difference between high versus medium involver{@nly presence versus talking/patting).

Developmental outcomes/infant daytime behaviofant behavioral measures of
possible developmental outcomes were assessedays3 First, infant daytime behaviors were
assessed using a brief slightly modified versiothefiInfant Behavior Questionnaire — Revised
(Gartstein & Rothbarth, 2003). In this Questionegirimary caregivers were asked to rate on a
scale from 1 to 7 how often they observed a speb#havior during the last week. Part of the
guestionnaire also includes questions related2evaeks span. This questionnaire is a well-
established assessment of a range of infant beaisawat are clustered into meaningful
dimensions. The modification for current study psgs included addition of a few items of
specific interest, such as fear of the dark anidaething abilities. The following scales were
included in the assessment: (1) fear: general #sawéear of dark, of stranger and of separation
(2) distress to limitation; (3) general sadneskp@kitive affect expression (both low and high
intensity); (5) approachability to new things; (@xcal reactivity; and (7) soothability across
contexts (with caregiver’s help as well as selfthom).

Second assessment included Anxieties Questionimaivhich parents were asked
whether or not their infant expressed negativeti@as when the parent tried to leave a room, or
a house, when an unfamiliar adult approached flamtiin a variety of situations, or when the
infant was taken outside to a new place. If anstvges to any of the questions the parent was
asked to provide the age when the negative reaat@sfirst observed. In addition, the parents
were asked if the child reacts differently to wonae men. Third assessment was based on the
diary information and pertained to the mean amofictying during daytime. The mean amount
of crying was computed from number of incidentsittiant cried for longer than 3 minutes
during the day over the 7 days period, as recobgdtie caregivers.

Parental subjective experience of the sleepingrenment and behavioral inconsistency.
Parental subjective experiences were representpdrental self-efficacy in the sleep domain,
parental satisfaction with the sleeping environmpatental stress and conflicting feelings in the
sleep domain. The self-efficacy and satisfactionevassessed through direct questions in the
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interview that required a responder to give a nigaérating from 1 to 7. The sleep self-efficacy
was calculated based on the average of parenfaniess to a number of specific questions
targeting self-confidence in specific areas/behavibor example, the parents were asked: “how
confident do you feel about putting your child teep”, or “how confident do you feel about
choosing the right sleeping arrangement for yolnyha

Stress and conflicting feelings were assessedéygdters based on parental spontaneous
expressions of stress and conflicting feelings wdisoussing nighttime parenting and were
coded on a scale from 1 —no conflicting feelings&s at all, to 3 — a lot of conflicting
feelings/stress. The behavioral inconsistency efgdéwents in the sleep domain was assessed
through the diary based log transformed coeffigeritvariance in sleeping arrangements and
interview based measures of stability or the nunabehanges in parental strategies and
sleeping arrangements over time.

Approach to Analyses

First, the relations between both parental bela\aad sleeping arrangements with
sleep/behavioral outcomes were examined sepatzdsid on correlations mainly, however t
test was used instead for comparisons of sleeprpatand other behaviors between groups of
infants based on 2 categories or nominal varialblesall correlation analyses being conducted
the scatterplots were examined to make sure tagaeships were linear and curve-fitting tests
were applied when appropriate.

To test the hypothesis that parental behaviorsséeping arrangement would explain
outcomes better if considered together 3 setsalfyaaes were conducted: (1) groups with
different combinations of arrangements with pardo¢haviors were compared for the
outcomes; (2) overall judged responsiveness (base@bders) was correlated with the outcomes;
(3) the cumulative measures of the general respensss of the sleeping environment was
correlated with the outcomes. Given the explorat@tyre of the study, the different ways of
testing the effects of the sleeping environmenrdter@ proliferation of statistical analyses,
however these were necessary for comparison dafitfegent ways of testing the effects.

To address the hypothesis that the effect ofepsig environment on an infant would
depend on the consistency of the sleeping envirahmigh the general parental attitudes of the
primary caregiver we divided the families into fauoups according to both the responsiveness
of a sleeping environment and d@snsistencyvith parental attitudes. First, all the infantsrave
divided into two groups according tesponsivenessf the sleeping strategy, and then every one
of the two groups was divided into two more grobpsed on consistency of the sleeping
environment with parental attitudes thus creatimgaups with different environments for
comparison. Then we compared infants from the fioiterent groups on behavioral sleep
patterns and behavioral outcomes using One Way ANOYe groups were also compared on
the potential mediating variables (parental subjeaxperiences and behavioral consistency)
and on a variety of control variables to make sbat the differences were not accounted by
confounding factors. The effect of potential medigtariables, if any identified, was assessed
according to the methods of Baron and Kenny (1986%es with missing data for some of the
variables (when parents omitted a question) weckudrd analyses by analysis.
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Results
Sleeping Environment, Sleep and Daytime Behaviors

Sleeping arrangemeritirst we looked whether the sleeping arrangemaetyscan
explain some variability in theleep patterns of infantsand/or other behavioral outcomes. First
we looked at the correlation between the closeok® currentsleeping location to parents and
the outcome measures and found a number of signtfessociations. The closer the infants
slept to their parents the earlier in age theytestiaio fall asleep for the night on their own {
0.36,N=33, p<0.05), cried less during the night£0.36,N=41, p<0.05), had less variation in
their number of awakenings per night {0.36,N=55, p<0.05) and woke up in a better mood
(r=0.58,N=55, p<0.01) with less variation in the mood-¢0.59,N=55, p<0.01). However, on
the other side, they had less pure sleep per (ighd.41,N=55, p<0.01), started to self-soothe
later in age according to parental recollecticrO(39,N=35, p<0.01), had less self-soothing per
awakening according to the current diary inpat-0.38,N=54, p<0.01), and slept through the
night less often based on parental percepter)(39,N=49, p<0.01).

To test the possibility that the better mood inrti@ning and worse sleep measures of
the infants who were sleeping in the same room thighparents were the function of a better
parental awareness rather than the infant actuatifaleep, we excluded the infants with current
solitary/separate room locations. Even though émepde size dropped significantly with only
same room locations included=£18), the correlations remained significant betwien
closeness of the infant sleeping location to parantd less variation in number of awakenings
per night (=-0.58,N=19, p<0.01), better waking mood<0.49,N=19, p<0.05), as well as
lower mood variationrE -0.52,N=19, p<0.05). Moreover, closer location in this analyssoa
correlated with earlier age of sleeping throughrtiggnt (=-0.60,N=19, p<0.05). On the other
side, the correlation with pure sleep, self-soaper awakening and age of going back to sleep
on their own did loose significance. The cryingigtht measure had a ceiling effect in this
analysis as all of the infants sleeping in the semen with parents had the same rate
(minimum) of crying at night, namely they did nenhtl to cry at night.

Another way to test the possibility that the shiosieep of room-sharers is just a function
of a better parental awareness was looking atgperted times of infants’ going to sleep and
waking up. Room-sharing parent$é<19) did not report earlier waking times for theabies
than parents sleeping in separate rodN s36). However, they did report significantly later
bedtimes {1=8:49pm,SD=1.5 versusv=7:36pm,SD=0.71,1(22.42)=-3.11p<0.01).
Moreover, later bedtime significantly correlatediwshorter night period<£-0.66,N=55,
p<0.01) and less pure sleap {0.65,N=55, p<0.01). Thus, when entered into a regression
equation after bedtime which was a significant jmted of the pure sleep (R0.43,
F(1,53)=39.21p<0.01 ;B=-28.12,SE=4.92, f=-0.62;t=-5.72,p<0.01), the sleeping location
did not add to the variability explained by the tiee (AR?=0.01,AF (1,52)=0.79 p=0.38;B=-
4.35,SE=4.91,4=0.09;t=-0.89,p=0.38).

Beyond sleepclosercurrentsleeping location was associated with more lownisitg
positive affect expressions in the infants duriagtane interactionsr£0.33,N=55, p<0.05),
and interestingly, also with higher preferencedilamales over females by the infants(.27,
N=55, p<0.05). Importantly, closeness of sleeping locatimhnot correlate with daytime self-
soothing (=-1.17,N=47,p=0.25), and the daytime self-soothing did not dateswith the
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nighttime self-soothing either£0.09,N=49, p=0.56). Closeness of tliiest sleeping location
(right after birth) correlated with approach to néawngs (=0.38,N=50, p<0.01). Interestingly,
number of changes in locations over the infanfésdorrelated with earlier age of expressions of
a separation anxiety within a house {0.50,N=20, p<0.05).

For control purposeswe also tested the possibility that general patestyle or some
other parental qualities might be responsible fihlthe sleeping location choice and positive
infant behavior outcomes or waking mood we looketth@ correlations between some of the
parental variables (attitudes, age, education amglayment) and both sleeping locations and
related behavioral outcomes. Only dependency valoynfathers was associated with higher
male preference/approaat¥0.28,N=53, p<0.05), as well as higher rate of low intensity
positive affect expressions90.28,N=53, p<0.05), while also being related to closer sleeping
arrangements£0.30,N=53, p<0.05). However, when sleeping location was entertxda
regression equation after father dependency adtitooth seemed to contribute independently to
the explained variability in male approa@Rf=0.08,F(1,52)=4.43p<0.05 for the attitude and
AR?=0.08,F(2,51)=5.15p<0.05 for sleeping location) and in low intensitysjtive affect
(AR?=0.08,F(1,52)=4.74p<0.05 for the attitude aniR°=0.09,F(2,51)=5.43p<0.05 for the
location).

Identical results were seen when the infants shegipi separate roomsl€38) were
compared with infants sleeping in the same roomytidiu parents l=17) using T-tests on both
sleep and behavioral measures. The results wesathe when infants with mixed sleeping
locations were excluded from the sample (6 infat$ separate room mixed with same bed
location, 4 infants had same room mixed with saselbcation). The only exception was an
additional significant difference between infarleeping in separate rooms versus the same
rooms as parents in the average crying during élyérde,t(38.38)>2.16,p<0.05). Solitary
sleeping infants cried mor&E1.08,SD=1.11) than infants sleeping in the same room/bed as
parents 1=0.55,SD=0.37) based on the 7 days of the diary report dltiference was not
explained by differences in parental variablest(ates, age, education and employment).

To summarize, among the room-sharing infants the physical ¢lese to parents (from
crib in a distance, to crib by parental bed, to-bledring) seemed to have some positive effects
on sleep, namely earlier age of sleeping througmtght and less variation in awakenings.
However, compared to infants sleeping in sepamims the room-sharers seemed to have less
sleep and less self-soothing both based on diatyarparental perception. But, the better
nighttime self-soothing of the separately sleepirignts did not seem to be related to better
daytime self-soothing. In addition, shorter sleéthe room-sharing infants could be
alternatively explained by a later bedtime. Moreapaenong all infants in the sample the
closeness of the sleeping location associatedanmi&tter mood in the morning, less crying
during the daytime, higher approach to new thingsie low intensity positive affect
expressions, and higher approach to male adulegddition, instability of sleeping locations
overtime associated with higher separation anx@gpressed within the house.

Selected parental strategidsalling asleep for the night/bedtime stratbgyg the most
associations witlthe infants’ sleep measuresinfants whose parents were more actively
involved in the bedtime falling asleep process imade awakenings per night=0.46,N=50,
p<0.01) and had less pure sleep per nightd.35,N=50, p<0.05) based on the diary
assessments. In the interviews, the parents that nvere involved at bedtime process
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characterized their babies as “bad sleepers” mitea ¢=0.44,N=50, p<0.01) and reported that
their infants slept through the night less ofter+(.42,N=49, p<0.01) and were less able to go
to sleep on their own both before the night-0.45,N=50, p<0.01) and in the middle of the
night (=-0.44,N=49, p<0.01). It is important to note that the correlatiween parental
involvement and the diary based assessment ofgetfiing per awakening was not significant.
Similarly, parental involvement in the awakeningsidte of the night strategy and the wait time
before responding to an awakening correlated vatiemtal perception of the ability of the
infants to self-soothe£-0.45,N=48, p<0.01, and=0.56,N=48, p<0.01 respectively), but not
with the self-soothing measure derived from theydia

Infants who had feedings at night (43 out of 58répnore time awake at night
(M=29.25,SD=25.17 versu$1=9.60,SD=11.66,1(53)=2.62,p<0.01), but did not differ in the
pure sleep per nighp£€0.91). They also had less self-soothing per awiagdmased on diary
(M=0.19,SD=0.24 versu$1=0.68,5SD=0.30,t(52)=-5.72,p<0.001), and lower prevalence of
sleeping through the night according to the inemwreport 1=4.03,SD=1.73 versu$1=5.23,
SD=1.62,t(47)=-2.03,p<0.05). However, feeding was not associated witHineyself-
soothing, suggesting that the measure of self-gup#t night mainly reflects a common pattern
of infant-parent nighttime interaction rather thafant actual ability to self-soothe.

Parents who implemented sleep training using theitout” method before the
assessmeniNE29) reported in the interview that their infantsrevenore able to fall back to
sleep in the middle of the night compared to thepf1 parents who used either “no-cry
solution” or no sleep training at aME4.45,SD=1.47 versus=3.29,SD=1.71,t(48)=2.55,
p<0.05). However, the infants did not differ on tleéf-soothing per awakening based on the
diary or on any other sleep measurep&#12). The infants did seem to differ (showed tgend
close to significance) in amount of crying at njg{89)=1.86,p=0.07, and in the morning
waking mood}(48)=-1.84,=0.07. Compared to the infants who were not traun@dg the “cry
it out” method, the sleep-trained infants had nwgeng at night ¥1=3.04,SD=0.75 versus
M=2.59,SD=0.79) and worse mood in the mornidd=3.01,SD=0.74 versusi=3.37,
SD=0.61). None of the parental attitudes scales taie@ with sleep-training implementation,
thus general attitudes could not explain the aatioa between the sleep training and the
outcomes.

Beyond sleepthe daytime infant behaviors did not show anyeissions with sleep
training, parental involvement in falling asleep fioe night or wait time before responding at
night. However middle of the night parental invatvent correlated with infant high intensity
positive affect expression=£0.42,N=48, p<0.01), and had close to significant positive
correlation with approach to new things@.27,N=48, p=0.06) and negative - with fear of dark
(r=-0.34,N=29,p=0.07), based on IBQ scores. Similarly, infantg tiead feedings at nights
cried less during the day based on diary infornmefi=0.74,SD=0.72 versusdM=1.43,
SD=0.1.30,t(53)=-2.43,p<0.05) and also had a trend toward lower fear ok Based on IBQ
(M=2.09,SD=0.82 versud1=2.89,SD=1.69,t(33)=-1.86,p=0.07). Parents that fed their
children at night were not different from those whad not in age, education, employment or
attitudes. Though maternal education correlate@tmnegy with the nighttime involvement=-
0.29,N=49, p<0.05), it had no significant relationship with tii@ytime infant behaviors.

In summary, sleep training, parental readiness to responijat and actual
involvement (both at the bedtime and in the middléhe night) was only related to parental
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subjective perception of the infant ability to setfothe and to sleep through the night, but was
not related to the self-soothing measure basetediary. Only the kind of parental
involvement that included feeding was negativeoasted with the diary measure of self-
soothing. However, despite longer non-self-soothedkenings, feeding did not seem to cost in
total amount of sleep and did not seem to affegtinh@ self-soothing. Parental involvemextt
bedtime on the other hand, did show an association witherawakenings and less sleep.
Beyond sleep, however, parental involvemarthe middle of the nighgositively associated

with high intensity positive affect and approacméw things, while negatively — with fear of
dark. Feeding at night also associated with legaguring daytime, while sleep training, on
the other hand, associated with more crying attragd worse mood in the morning.

Interrelation between sleeping arrangements aneptl strategiesCloser sleeping
location of an infant correlated with all of thergatal night strategies: higher involvement at
bedtime (=0.37,N=50, p<0.01) and at nightr£0.46,N=49, p<0.01), less wait time before
responding at night£-0.34,N=49, p<0.05), less sleep training implementation-0.39,
N=49,p<0.01), and more feedings per awakenirmg(62,N=55, p<0.01). (Even though the
sleeping arrangements and selected parental sest&gsociated differently with most of infant
sleep and daytime behaviors, there was some oweflidye effects, as can be seen from the
previous section. Sleeping arrangements had siefilects to those of bedtime strategy on
sleeping through the night and pure sleep, asageatif feeding on self-soothing and daytime
crying, and of sleep training on night crying andad in the morning. One way to disentangle
the different effects was to look at the differeambination®f sleeping locations and strategies.
This analysis was possible since closer sleepiramgement did not always correspond to more
involved parental night strategies, despite thealeorrelation.

The details of theombinationanalysis are presented in Appendix 2. In sumniased
on the combination analysis, duration of night,gusieep, sleeping through the night as well as
night crying were better explained by the slee@mgngement. However, time awake at night,
self-soothing at night and day crying were mosthated to the night feeding, while number of
awakenings — to parental involvement at bedtimd,ranod in the morning — to sleep training.

In addition, the combination analyses showed thaif he co-sleeping infants were fed at night,
leading to the least sleep compared to all otHanis. Sleep-trained separately sleeping infants
spent as much time awake at night as co-sleepthgifants and significantly more than
separately sleeping non-trained infants. They sfg@mt more time crying at night compared to
the co-sleepers, and had the worst mood in theingpoompared to all other groups in the
combination analysis. Infants sleeping separatdijasaving high versus low parental
involvement also seemed to have special charaitsr@ needs: they had the most night-crying
of all infants, and compared to other separatag@hg infants were described by their parents
as more problematic in sleep and more cranky dutaime, as well as less able to self-soothe
at night or being soothed at daytime, as illustratethe Appendix 2.)

General responsiveness of the sleeping environmeratccount for all aspects of the
sleeping environment we also used a cumulative uneas the general responsiveness of the
sleeping environment taking into account the lasgtthe nighttime responses and the use of the
“cry it out” method by the parents. The more regpamwas the environment (based on the
cumulative measure) the shorter was the night-gdeepd (=-0.36,N=50, p<0.01), but also a
better mood when awakened in the morniig(31,N=50, p<0.05) based on the diary. There
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were also close to significant trends for less leep (=-0.25,N=50,p=0.07) and less
selfsoothing per awakening=-0.26,N=50, p=0.07). Based on parental perceptions taken from
interviews infants with the more responsive envinent were less able to fall asleep on their
own (=-0.46,N=50, p<0.001), or go back to sleep on their own when awa#g=-0.59,

N=49, p<0.001), slept through the night less often-0.48,N=49, p<0.001), but also cried less
at night ¢(=-0.33,N=49, p<0.05).

There was also a trend for the more “responsiveémia to characterize their baby as a
“bad sleeper” from earlier in development@.27,N=50, p=0.06), as well as currently<0.26,
N=50, p=0.06), pointing at the possibility that the moegponsive parental strategies could be
more of an adaptation to the infant trouble slegpather than parental choice. None of the
behavioral daytime measures (including daytimesselhing) correlated with the general
responsiveness, except from lower soothability bgragiver (=-0.38,N=50, p<0.01). This
relation too points to rather a reverse directibthe effect with difficult to soothe infants
needing more parental assistance at night. Furthrerrthe cumulative measure of the general
responsiveness did not correlate with any of thergal attitudes but showed positive
correlation with the number of colds the child Isaace birth (=0.30,N=49, p<0.05) and
negatively with a number of bedrooms per persen(.35,N=50, p<0.05), also supporting
rather reactive character of the parental choices.

In the same vein, somewhat different results weseo/ed when correlations were
examined using the subjective rating of the respengss of the sleeping environment as
defined by coders. This rating is different frore tumulative one since it constitutes coders
judgment of the real responsive sleep attitudéefiarents while taking into account parental
reasoning behind it. Thus parents who start cgesigeor have higher involvement in a reactive
way, as a result of infant sleep trouble rathen ttieeir beliefs and preferences, would not be
rated as very responsive by coders even if theg hagh cumulative responsiveness score.
Indeed, unlike the cumulative score, the judgedesoeither correlated with infants’ health/colds
nor with bedrooms per person, but did correlateatiegly with the mother attitude valuing
independencea€-0.30,N=50, p<0.05), which was based on self-report in questizarend was
not available to coders.

Likewise, the judged score did not correlate wité infant daytime soothability or with
the parental perception of a sleep problem inrtfent. Though similarly to the cumulative
score, the judged score correlated significantiypaishorter night sleep periadg€0.34,N=50,
p<0.05) and almost significantly with shorter pureel (=-0.25,N=50, p=0.07), it did not
correlate with the diary reported selfsoothing @&akening. The judged score did correlate
negatively with the parental perception of the mfability to fall asleep on their own=-0.33,
N=50, p<0.05), and to go back to sleep on their own wheakawed i=-0.32,N=49, p<0.05).
None of the results seemed to be related to thenparattitudes toward infant independence.
None of the daytime behavioral measures correlatédthe responsiveness as judged by
coders.

However, another cumulative measure of overallilsigin the sleeping environment -
the number of changes parents made over time bgiarental strategies and arrangements - did
correlate positively with fear of strangers@.28,N=49, p<0.05) and negatively with high
intensity positive affect expressiorr£0.31,N=49, p<0.05). The number of changes was not
related to any of the parental attitudes or othearacteristics, except for the older age of the
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mother (=0.31,N=49, p<0.05), and also of the father0.29,N=47, p<0.05). However, when
entered into a regression analysis after the psirages number of changes the parents made in
the sleeping environment still added significamthalmost significantly to the explained
variability both in infant high intensity positiafect expression\R?=0.20,AF (1,42)=12.36,
p<0.01) and infant fear of strangeYR?=0.08,AF-(1,43)=3.63 p=0.06).

In summary, the general responsiveness was neither a goddctmeof sleep nor of
daytime behavioral measures. While the judged mespeness (based on coders analysis) only
predicted less sleep, the cumulative measure setnedhighly confounded by infants’ special
characteristics/needs (such as having frequens asltbwer soothability) or home situation
(bedrooms per person), making the analysis untelidlne general instability of the sleeping
environment, however, did predict lower high inignpositive affect expressions by the infant
and higher fear of stranger.

Summary of the effects of the sleeping environméetgeneral responsiveness of the
sleeping environment did not prove to be a goodipter of the different infants’ outcomes. On
the other hand, when assessed separately and bir@iions sleeping arrangements and
parental strategies did predict both infant slegp@her outcomes. Thus, compared to infants
sleeping in separate rooms co-sleeping infants edémsleep through the night less and have
less sleep, though the latest difference coulddmexplained by their later bedtime and night
feedings, since feeding was associated with loagakenings and less self-soothing. On the
other hand, co-sleepers had less crying duringlaygme, and closer sleeping location was also
associated with higher approach to new things, rwaventensity positive affect expressions,
and higher approach to male adults.

Sleep training, on the other hand, did not seeaffext sleep measures, though the sleep-
trained infants turned out to spend as much timakavat night as co-sleeping/fed infants and
significantly more than separately sleeping nom#a infants in the combination analysis. But
unlike the co-sleeping infants (having longer awtikee mostly due to feedings), the sleep-
trained infants spent more time crying at night bad the worst mood in the morning compared
to all other infants.

Parental involvement at bedtime was only relateshdoe awakenings. Though
involvement in the middle of the night did not seenaffect sleep in general, an interesting
pattern arose in the combination analysis. Whipasste location worked best with low
involvement at night, it did not seem to work tlaen® way with high involvement. The infants
sleeping separately with high parental involventead the most crying at night and compared to
other separately sleeping infants were describetidly parents as more problematic in sleep
and more cranky during daytime, as well as less &belf-soothe at night or being soothed at
daytime. In general though, parental involvememtigitit was related to higher intensity positive
affect, higher approach to new things, and lowar & dark.

The Effects of Consistency of Sleeping EnvironméhtParental Attitudes of the Primary
Caregiver

Parental attitudes, sleep and daytime behavid'ben associations between parental
attitudes of the primary caregiver and infant sles@asures were examined, no significant
correlations were found between sleep measurethanchregiver valuing of dependency,
independency or facilitation. However, regulatitdesof parental attitudes did show numerous
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associations with sleep measures. Based on diaagunes, the more regulative the primary
caregiver was the less pure sleep per night hdsdby hadrE-0.29,N=55, p<0.05), and the
more the amount of sleep was variable over th@fitsiof the diary both for daytime sleep
(r=0.38,N=55, p<0.01) and for the night£0.32,N=55, p<0.05).

Interestingly though, based on the interview mesastite more regulative caregivers
perceived their babies sleep as less problenmati©30,N=50, p<0.05) and reported that their
babies started to fall asleep alone at an eadjerfa-0.38,N=33, p<0.05) and slept through the
night more oftenrE0.38,N=49, p<0.01). The overall responsiveness of attitudesnegsitively
associated with sleeping through the night0.49,N=49, p<0.01), but also had a close to
significant positive correlation with pure sleep peght {=0.23,N=55, p=0.09).

Only two significant associations were found betwpemary caregiver attitudes and
infant behaviors beyond sleep. Facilitation negdyicorrelated with distress to limitatior=(
0.27,N=55, p<0.05), while dependency positively correlated vhidph intensity positive affect
expressionrE0.27,N=55, p<0.05) and better soothability of the infant by segiver ¢=0.29,
N=55, p<0.05). Neither regulation nor independency valumgttitudes predicted any of the
behavioral outcomes. However, the overall resp@msss of attitudes (based on all four
attitudes scales) had two close to significantdsgior positive correlation with infant high
intensity positive affectr€0.24,N=55, p=0.07) and vocalization$£0.23,N=55, p=0.08).

Comparisons of groups based on different combinataf sleeping environment with
parental attitudesFor the group comparisons based on consistertbydaoental attitudes
responsiveness and the responsiveness of a sleapritgnment were transformed into binary
variables of higher versus lower responsivenesthdrtase of parental attitudes a binary
variable was based on median splits of the varitdslaed general responsiveness of attitudes
variable, which was based on all four of the At Questionnaire Scales. For the binary
variable of the responsiveness of the sleepingenwient we used the median splits of the
cumulative measure of the overall responsiveneskeegp domain. Based on the two binary
variables 4 groups were created for comparisonhig@l) responsiveness both in attitudes and
sleep (High-High)N=13; (2) low responsiveness both in attitudes ae€s(Low-Low),N=14;
(3) low responsiveness in attitudes but high iegl@.ow-High),N=11; and (4) high
responsiveness in attitudes but low in sleep (High), N=12.

In sleep the groups significantly differed betweaich other in the duration of the night
sleep periodi(3,49)=3.09p<0.05, number of awakenings(3,49)=4.92p<0.01, and self-
soothing per awakenings(3,49)=3.34p<0.05. Scheffe Post-Hoc test showed that the gréup o
infants that had caregivers with responsive attisuout strict sleeping environments differed the
most from all other groups and was responsibléHfersignificant between-group differences.
Contrary to expectation, this group of infants haldtively low number of awakenings, best self-
soothing rates and longest night sleep periodntafevith consistently responsive caregivers, on
the other hand, had the most awakenings and lelksto®thing, but did not differ in pure sleep
or time awake at night from other groups. Interggyj, infants of consistently less responsive
caregivers did not seem to fare much better irpsl€peir sleep measures were not too far from
the group with consistently responsive caregivansgl, their time awake at night was actually
even longer (though not significantly so, perhaps th a small group size). The differences can
be observed in Figure 8 where means for the mégepsneasures are presented.
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Figure 8

The Means and Standard Errors for sleep measurssedan consistency of responsiveness
between parental attitudes and sleeping environment
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The groups did not differ significantly in the diawye behaviors, however there was a
significant difference between the groups in theood upon waking up in the morning,
F(3,49)=3.48p<0.05. As can be seen in Figure 9(a) the two greuftsresponsive sleeping
environment seemed to have a better mood tharrthupg with less responsive environment
independently of parental attitudes. Indeed, cehtiaalysis between the two pairs of groups
showed a significant differencg49)=-2.91,p<0.01. The groups also differed on gender
preferences with the consistently responsive prroaregivers preferring male adults to female
more often than the other group%3,49)=3.06p<0.05. Moreover, the same group also seemed
to differ from other groups in highest low-inteyspositive affect and least daytime crying, as
can be seen in Figure 9(b,c,d). Though the ovditidrence between all groups was only close
to significance, when the group was contrasted thighthree others the differences were
significant:t(46)=-2.05,p<0.05 for positive affect ant§36.78)=2.35p<0.05 for daytime crying.

The four groups did not differ on any demographeasures. When the groups were
compared on parental variables thought it turnddtaat the group of consistently responsive
primary caregivers had the least satisfaction ftieensleep situatiork(3,47)=5.79p<0.01. This
group also had a close to significant trend forilmgithe most stress and conflicting feelings
around sleep topi;(3,47)=2.49p=0.07 and~(3,46)=2.26 p=0.09 respectively (see Table 15
for details). The groups did not differ in the cistesncy of sleeping arrangement and in the
number of changes parents made over time in geoenallocations specifically with the
values ranging between .21 and .78. Since the sistmmcy hypothesis was not supported

mediation analysis was not carried out.

91



Figure 9
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Table 15

Means and Standard Deviations of parental variallased on consistency of responsiveness
between parental attitudes and sleeping environment

Outcome measure High-High Low-Low Low-High High-Low
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Parental satisfaction from slee 4.33 (1.25) 5.88)( 6.27 (.79) 5.50 (1.64)
Parental stress around sleep 1.92 (.69) 1.38 (.6%) 1.27 (.65) 1.41 (.51)
Conflicting feelings about sleep 1.67 (.78) 1.08Y. 1.36 (.50) 1.41 (.51)
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To summarize a stricter sleeping environment was associatdu vatter sleep measures
in the infant when the primary caregiver had mesponsive general parental attitudes, despite
of the theoretical inconsistency between the stegpnvironment and the attitudes. The strict
sleeping environment, however, was not relatedidetter sleep when the primary caregivers
held less responsive attitudes in general. Thentafaeho had consistently responsive caregivers,
both in attitudes and in sleeping environment, sgkta fare the least well in sleep. Their
parents also seemed to have the least satisfatbthe most stress and conflicting feelings
despite the theoretical consistency of their atégiwith the sleeping environment. But this
group also differed from others in having betteroshan the morning and more positive infant
behavioral daytime measures.

Discussion

The first hypothesis of this study was that thegieg environment as defined by
sleeping arrangements and parental nighttime betsataken together would explain the infant
outcomes better than either the arrangement dvehaviors separately. This hypothesis was
only partially supported. The general instabilifytiee sleeping environment (both in
arrangements and parental behaviors) did not gradicsleep measures, but did predict some of
the infant daytime behaviors: lower high intengiositive affect expressions by the infant and
higher fear of strangers. However, an overall meastithe responsiveness of a sleeping
environment, which was combined from both sleegimgngements and parental behaviors, was
not a good predictor of either daytime behaviorsytant sleep, and seemed to be somewhat
confounded by infants’ special characteristics/semthome situation (bedrooms per person).

Separate parental practices and sleeping arrangenoarthe other hand, showed many
associations with different characteristics of bioflant sleep and daytime behaviors. But at the
same time, the effects on sleep overlapped in ofdke cases, thus testing the different
combinations of sleeping arrangements with diffeparental nighttime practices/behaviors did
shed more light on the specific effects of thermgements and parental behaviors on sleep,
independently of each other. Thus, a closer slgegirangement was related to a shorter
duration of night, less pure sleep and sleepingutlin the night, as well as less night crying
when compared to parental practices. However, sipgmt awake at night as well as self-
soothing at night were mostly related to the nigletling.

The analysis of the different combinations of ag@ments with parental practices also
showed that the fit of the combination is importad. Though involvement in the middle of the
night did not seem to affect sleep in generaldtstiow different effects depending on the
sleeping location. While separate location workest lvith low involvement at night, it did not
seem to work the same way with high involvemenic8ithe majority of co-sleeping infants had
parents who were highly involved at night, it wa§alult to separate the effects of involvement
and closeness of the location. Similarly, the effed feeding and location are difficult to
disentangle since all co-sleeping parents fed th&nts at night in this sample. Since feeding
was mainly responsible for longer awakenings asd $lf-soothing when compared to lack of
feeding in separate locations it is logical to assuhat the shorter pure sleep of co-sleeping
infants is at least partially explained by feedingsnilar explanation was also suggested by
McKenna and McDade (2005), who stressed the natueatelation between feeding/nursing
and co-sleeping, especially bed-sharing type dfleeping.
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Interestingly, co-sleeping infants also tendedaweehshorter night periods mostly due to
their later bedtime. It is possibly much easierdorsleeping parents to go to sleep together with
the baby and thus to push the infant bedtime & tahe to accommodate their adult schedule.
Waking time did not differ between infants sleepimghe different locations, which could be
explained by the effect of the morning light affegtthe melatonin production (Zhdanova,
Lynch, Wurtman, 1997) and leading to a similar wgkiime in all infants, depending on the
sunrise and not on the sleeping location/paremtaiegjies. Thus, having comparatively later
bedtime, while at the same time having early wakimg, the co-sleeping infants had the
shortest sleep period. The finding is novel anthid interpretation is true, can have important
implications. For example, co-sleeping infants nhighprove their sleep if their parents are
made aware that the late bedtime decreases thenawidnfant sleep because they would still
wake up at about same time. Interestingly, somemgiin this study explained that they tried to
put the baby to sleep later to have a later waking in the morning. Such an approach might
not work, but more studies are needed to explosepibssibility.

Thus, given shorter sleep period originating ieddtedtimes, with high parental
involvement and feedings within the period (preshipéeading to longer time awake and less
selfsoothing events), co-sleeping infants seenate lthe least sleep and self-soothing compared
to all other groups. Taken together the resultgssigthat it is not the closeness of the location
per se that makes the infant sleep less, but titeetey of the co-sleeping parents to have their
infant go to sleep later, get more involved in agrikgs and feed the infants at night. This
interpretation is also somewhat supported by thiriig that within parental room, closeness of
infant sleeping location to parents had, in comtrapositive effect on sleeping through the night
and led to less variation in awakenings.

Another possible explanation of this finding isttha-sleeping parents are just better
aware of their infants sleep patterns and espgdladir wake-time. But this explanation is less
likely since the parents did not report differerstke times for the infants suggesting they are
equally aware of the time the infants wake up artiorning. Earlier bedtime of the separately
sleeping infants, on the other hand, is not likelpe explained by parental unawareness since
the parents would be still awake while the infanfailling asleep. Moreover, the fewer self-
soothing events of the co-sleeping infants canaaxplained by parental unawareness, since
this measure was calculated as a proportion of emags that ended without parental
intervention. Thus for this assessment parentddnad aware that the infant woke up in the first
place. In addition, previous studies using objectieep assessments also found that co-sleeping
is associated with shorter sleep and less selhsap{Mao et al, 2004).

Yet, another interpretation of these findings &t tivhen sleeping separately an infant has
less interruption from parents and also has moaa@ds to learn to self-soothe thus indeed is
getting the most efficient sleep. However, sepfyaieeping infants did not exhibit better self-
soothing abilities compared to co-sleeping infahusng daytime. Thus the more likely
interpretation of this finding is that the co-slegpinfants are not less able to self-soothe but
simply have fewer chances to demonstrate self-sgpts the room-sharing parents tended to
intervene faster (wait less time before responthndpe infant). Moreover, the self-soothing of
nighttime and daytime did not correlate betweernesber in this study. This lack of the relation
between day and night selfsoothing is another itapbfinding, since it raises the question
whether self-soothing at night is indeed a skiittis related to a better self regulation and not
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just a mere learning of helplessness in a spemintext or a measure of parental immunity to
infant cry. Since if it is a real learning of afsedgulation it should be generalized by the infant
into other contexts. Understanding the nature efniighttime self-soothing is very important, as
this “ability” might be less desirable for most eats if interpreted in the other way.

At the same time, just having the infant sleepnather room does not automatically
make him to sleep better, or learn to self-sockisenentioned earlier, based on the analysis of
different combinations of arrangements with pardmtaviors, some of the separately sleeping
infants still were perceived by their parents as $laepers and demanded a high involvement
from parents. The separate location seemed to ardgkwhen combined with low involvement.
However, it is likely that the level of parentalalvement was not a purely parental choice. It
seems that some of the infants’ characteristicgepl@an important role, since infants sleeping
separately with low parental involvement also détéfrom other separately sleeping infants in
that they were “good sleepers” from early on arso atlatively easy babies (having less difficult
days and better soothability by a caregiver dudagtime). It is possible that these infants were
just accepting separate location more easily ati¢chadi demand much parental attention at night.

On the other hand, infants sleeping separatelyentaving high parental involvement
also seemed to have special characteristics/ntegi® infants had the most crying at night and
compared to other separately sleeping infants deseribed by their parents as more
problematic in sleep and more cranky during daytiasewell as less able to self-soothe at night
or being soothed at daytime. Thus these infantsididdeem to benefit as much from separate
sleeping location and still demanded involvemehisTonclusion is in line with the finding of
Burnham et al (2002), who reported that about 48%eparately sleeping infants in their study
remained “signalers” (demanding adult interventmfall back to sleep) and seemed to be
unable to learn to “self-soothe” till one year gkeaeven after a clinical intervention.

Except night feedings, only parental involvemerbedtime was related to the diary
based sleep measures, which was consistently egbiorprevious studies (Cohen, 1999; Hall,
2006; Goodlin-Jones et al, 2001). Higher paremablvement at bedtime was associated with
more awakenings per night. The involvement at beglis different from nighttime involvement
since it is not related to parental responsivetegdant distress, rather it is the way parents
teach the infants to fall asleep. Unfortunatelyngnparents get highly involved in the bedtime
process because they want the infant to go to figemy cost, but then expecting form infants
to fall back to sleep in the middle of the nightivaiut disturbing the parents. Some parents even
implement sleep training in the middle of the njghhile at the same time rock or feed the baby
to sleep before the night, unaware or their owmsistency.

This could be one of the possible explanationgHerfinding that sleep training did not
seem to affect any sleep measures. As a mattacfifi the combination analysis, the sleep-
trained infants who slept separately turned ogpend as much time awake at night as co-
sleeping infants, and significantly more than safey sleeping non-trained infants. But unlike
the co-sleeping infants (having longer awake tinesthy due to feedings), the sleep-trained
infants spent significantly more time crying atimignd had the worst mood in the morning,
compared to all other groups. This effect of sleaming is especially intriguing, since it is also
a very stressful process for many parents as wdbranfants (see Chapter 3). The effect is also
not likely to be explained by difficulty of the gufits’ temperament or initial sleep problem since
infants who were sleep trained did not differ frothers on any other variables.
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Consistently with the study hypothesis some ofctieracteristics of the sleeping
environment showed associations with infant ongadiagtime behaviors and experiences. The
closeness of the current sleeping location wascasea with more low-intensity positive affect
expressions and higher approach to male adult$e wluiseness if the location right after birth -
with higher approach to new things. Instabilitystdeping locations overtime was associated
with higher separation anxiety expressed by infdttiin the house. Parental involvement in the
middle of the night was associated with more higlensity positive affect expressions and less
pronounced fear of dark, while feeding at nighbasged with less crying during daytime.

Even though the analysis is correlational the dagtbehaviors do not seem to be the
causes of the parental strategies. It is unliketyexample, that infants with less fear of thekdar
would demand more parental involvement at nigherEw parental perception of the infant
being fearful is not objective, it is still unlikethat parents who perceive their babies as less
fearful of dark would engage with the infant moteight, the reverse direction is more logical.
Similarly, it is not likely that parents feed thaldy at nighbecausehe baby does not cry much
during the daytime. The effect of the first slegparrangement (right after birth) on approach to
new things (between 7 and 9 months of age) alsnsegore logical than the reverse given the
time sequence of the variables.

This interpretation is also supported by many teeoal assumptions. Thus, according to
many scientists supporting bed-sharing, the phlyproximity of the baby at night maximizes
breastfeeding opportunities and physiological ragoh of immature respiratory, cardiac and
neurological systems throughout the night (Bergr2@05; McKenna, 2000). In addition, the
skin-to-skin contact might contribute to infant gitb and development, which was documented
for premature infants (Ferber, Makhoul & Weller0B), when stimulation of skin-to-skin
contact was found to increase arousals, hear thtespromoting insulin secretion and weight
gain. Close and responsive sleep environmentastabeved to contribute to security of
attachment (Porter, 200). However, caution shotilldog taken when making conclusions about
the causality of the effects since some other pakrgualities could be both responsible for
closer sleeping arrangements and positive develof@aheutcomes in infants. Even though the
parental attitudes did not seem to play such a itolke possible other parental qualities that were
not assessed in this study still could.

Most importantly the main hypothesis of the stuattthe effect of a sleeping
environment on an infant would depend on the ctersty of the sleeping environment with the
general parental attitudes of the primary careges only partially supported. While the
general responsiveness of the sleeping environmasnnot a good predictor of infant sleep by
itself, when its consistency with the general ptakattitudes of the primary caregiver was taken
into account, some significant effects were obseriAowever, the direction of the effects was
opposite to the one expected. Stricter sleeping@mwent was associated with better sleep
measures in the infant when the primary caregia€rrhore responsive general parental
attitudes, despite of the theoretical inconsistasfaye sleeping environment with the attitudes.
On the other hand, consistent with less resporagtitedes, stricter sleeping environment was
not related to a better sleep. Moreover, the isfarito had consistently responsive caregivers,
both in attitudes and in sleeping environment, sgkta fare in sleep the least well. But this
group also differed from all others in having betteod in the morning and more positive infant
behavioral measures.
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It is possible that parents with more responsiveega attitudes to childrearing just
manage to set a more balanced limit setting fontgbt situation and thus even when using
strict strategies they succeed in having a belgepdor their infants. The less responsive in
general parents, on the other hand, might applyregtreme measures at night instead of a
simple limit setting, thus leading to even moresfration in the infants. Sadeh, Flint-Ofir, Tirosh
and Tikotzky (2007), for example, also reported fregental cognitions played an important role
in the parental ability to set limits at night c@tently, which in turn affected infant sleep. On
the other hand, more responsive caregiving in gémeight have a buffering effect allowing the
infant to deal with the separations of night, tinggthe parents to be available when needed.

Similarly, more responsive caregivers with coiesily responsive nighttime strategies
might just have a problem with limit setting, aggested by Sadeh et al (2007). However, these
infants also seem to benefit from the responsieeshg environment in the ongoing daytime
experiences. Thus, more interrupted sleep mighbeat really clinical problem but a normal
phenomenon, characteristic to the phase of the miestse development of relationships
between the parents and the infants. Interestimdiile studying sleeping patterns Scher (2001b)
found that infants who were more positively engaigeidteraction with their mothers during a
daytime observation had also more troubles slegpimgce did more “signaling” at night, based
on objective measures using actigraphy. Similamlgther study the securely attached infants
had more difficulties in settling for the night cpared to insecurely attached infants, while
avoidant infants had fewer awakenings, or lesanaigg”, consistently with the attachment
theory (Scher & Asher, 2004).

However, most surprisingly and least expected basdtie study hypothesis, the
consistently responsive parents seemed to haveadkesatisfaction from sleep and the most
stress and conflicting feelings about it, despgitedonsistency of their attitudes with the sleeping
environment. Most probably these parents are nat@wf the benefits their infants are getting
from such a parental approach, while their infaimtgrrupted sleep is obvious to them. The
interrupted sleep, which very well can be normaghtstill be perceived by the parents as
problematic while compared to other infants’ sleephe “norms” as presented in the sleep
literature available to parents (see Chapter 3. @drents might be also stressed, as their
strategies do not seem to work in teaching thégnaing” infants to “self-soothe” or “sleep
through the night”. They might also have confligtieelings because their approach might be
perceived by them as neither culturally “normalt recommended by professionals, as
suggested by McKenna (2000).

It is important to stress the limitations of theremt study. It is based on a relatively
small sample size and subjective measures. Soneemhéasures retrospective so that
longitudinal design with objective measures is ddse in future studies. Our insistence on
participation of both parents in this study maydalso led to a somewhat skewed sample of
families in which the father is more involved inldrcare and therefore more willing to
participate in the study. This bias could haveaéd the results in ways that could not be
estimated. Given the exploratory nature of thislgtoumerous measures were used, which
created the possibility of sporadic effects. Howetree different ways of analyzing the effects of
the sleeping environment provide a foundation forerfocused future studies. This study also
contributes to the knowledge about the developroksieep patterns in infancy in general, and
suggests new ways of both looking at and “treatsigép disturbances in infancy.
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Chapter 5: Conclusions

The goal of this dissertation was to explore frodeselopmental perspective the nature
of infant sleep and its relation to waking expetes First, this dissertation sought to address
guestions regarding the relations between someofajor developmental transitions related to
self produced locomotion and behavioral patterrsledp. The second purpose was to put sleep
into a more general context of development andrpiaugg by learning about different parental
practices related to infant sleeping environmexl @arental reasoning behind choosing one
approach over another. More specifically, the cgtesicy of the infant sleeping environment
with the general parental attitudes to childreawirag questioned in families, due to many
contextual pressures affecting parental decisielaged to sleep. Finally, another goal was to
explore whether the different sleeping environmeatswvell as their consistency with the general
parental attitudes, can have an important effettt bon behavioral patterns of sleep and on other
developmental outcomes of the infants.

The first two studies described in Chapter 2 derimatexd that the development of
crawling in the second half of the fist year oéldonstitutes a major developmental shift that
affects the infant sleep patterns. Crawling on heamdl knees, but not other ways of locomotion,
including walking, was associated with major sldegturbances related to shorter and more
interrupted sleep at night. Moreover, not crawioey se, but its onset was found to be the best
predictor of sleep during this period, while eviea aige of the infants did not explain any of the
sleep variation. The sleep disruption around th&tng period was explained by a spurt of
infant behaviors related to seeking proximity watlaregiver, which closely followed the
crawling onset. Moreover, infants who slept in s$aene room with their parents did not seem to
be affected by the onset of crawling, as they didneed to seek proximity due to their already
close location relative to parents at night.

Thus, the combined findings suggest that not hssirogress in motor development, but
the change from being immobile to being effectivelybile profoundly affects infant sleep,
through other changes, resulting from the mobiétyl related to the proximity seeking with a
caregiver. Thus, based on the findings, the regness sleep during this age period, which has
been documented earlier in other studies (Armstedrad, 1994; Goodlin-Jones et al, 2001),
might be a normative developmental transition dmali&l not be considered as a clinical
problem to be treated. The most important implaranvf the findings is that if the disruption is
normal and is indeed related to the child heighdesensitivity to separation and proximity
seeking, parents should be made aware of the premmnand be sensitive to the infants during
this transitional time. Applying sleep training lques by letting the infants cry to learn to self
soothe (fall asleep without a caregiver’s helpwately recommended to parents (Ramos &
Youngclarke; 2006), might actually worsen the gibraand be even potentially harmful for the
child’s development, according to this perspective.

Chapter 3 showed that, many parents do apply stagpng techniques precisely during
the second half of the first year, especially neactive way when infant’ sleep becomes more
disrupted. Most importantly, the decisions regagdifant sleeping environment, including
sleeping arrangements, sleep training or othete@lparental nighttime behaviors, do not seem
to stem from the mothers’ general attitudes todrhdring, in contrast to daytime behaviors. The
use of resources on sleep such as literature éegwional advice, on the other hand, predict
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most of the characteristics of sleeping environmamd especially the implementation of sleep
training while letting the infants cry for prolorgyperiods of time.

Moreover, fathers’ general attitudes toward chéalireg predict the infant sleeping
environment better than the mothers’, suggestiedathers play an important role in the
decisions. The fathers tend to be stricter tharherstand prefer separate sleeping arrangement
over co-sleeping, especially if exposed to resaiccesleep that are available to parents. Thus
infant sleep becomes a source of marital conflemtsl is perceived by many parents as one of the
most difficult aspects of parenting, surroundedtrgss, and feelings of helplessness. As a result,
some mothers, who are in majority the primary caexg of the infants, apply strategies that are
not in line with either their general attitudestogir daytime approach to parenting, creating an
inconsistent experience for themselves, and edpefathe infants.

Moreover, chapter 4 demonstrated that infant stéeepother developmental outcomes
differ depending on the consistency of the sleepimgronment with attitudes of their primary
caregivers. But the effect of consistency was ueetqul. Consistency of responsive sleeping
environment with responsive attitudes was founblegoelated to better outcomes in infant
daytime behaviors, but was also related to moeziinpted sleep. However, this finding might
not seem as surprising if more interrupted sleemisconsidered to be a clinical problem, but
rather is perceived as a normal phenomenon, cleaistat to the phase of the most intense
development of relationships between the parerdgtaminfants.

Unexpectedly however, among all the parents, tinsistently responsive parents seemed
to have the least satisfaction from their infastseép and the most stress and conflicting feelings
about it, despite their infants having the bestiday outcomes, which they could not be aware
of as much as of the sleep disturbances. Thessstreuld be explained by the inconsistency of
their approach with the recommendations offeredenature on sleep and by many
professionals, which are on the whole inclined tal\aless responsive sleeping environment:
stricter strategies and separate sleeping locéamos & Youngclarke; 2006). However, the
findings presented in Chapter 4 do not supporb#reefit of the recommended approach.
Independently of parental attitudes, analyses@fstbeping environment, while taking into
account both sleeping location and separate pasrasegies, shed more light on the factors
affecting infant sleep.

Even though close sleeping location was indeedcesged with less sleep, the results
suggest that it is not the closeness of the loogier se that makes the infant sleep less, but the
tendency of the co-sleeping parents to have th&nt go to sleep later, get more involved in
awakenings and feed the infants at night. At tteesaime, just having the infant sleep in another
room did not automatically make him or her to slbetier, or learn to self-soothe, since many of
the separately sleeping infants still were peraka® bad sleepers by their parents and demanded
a high involvement from parents. Moreover, highameptal involvement at night and closer
sleeping location was associated with better daytwhavioral outcomes and interestingly with
higher preferences of male adults over female byrfants.

Most importantly, sleep training did not imprcaey aspects of sleep. Instead, sleep-
trained infants spent as much time awake at niglebasleeping infants did, but unlike the co-
sleeping infants who seem to spend it on feedhmgsteep-trained infants spent it crying as they
had the most crying at night compared to all ne¢gitrained infants. Similarly, they also had the
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worst mood in the morning. Night feeding, on thieesthand, was associated with less crying
both at night and during the day. Even though & aiso associated with more time awake and
less self-soothing, it did not seem to relate todfierall amount of sleep. In addition, the nature
of self-soothing as a self-regulatory ability wasestioned by the findings, since it was not
related to the daytime self-regulatory abilities.

Overall, the research findings described in théselitation give insight into the broad
topic of sleep development in infancy. More speaifiy the findings add to our understanding of
the nature of the “sleep disturbances” characterstinfancy. The studies also suggest new
ways of both looking at and “treating” sleep distamces in infancy. The findings might help to
construct a more flexible approach by cliniciand padiatricians to help parents, by matching
children’s needs and parenting values with appab@mpractices, so that fewer parents will have
to go through as much stress as this mother digrive at the same conclusion:

The whole crying it out thing, it just felt liketiire to me, it just
ripped my heart out and he sounded so sad, anddpawvas
just terrible, and so [pause] um [pause]. | jusd,siém just going
to feed him, because [pause] there will come avdasn, you
know, he does not want this anymore [pause] arjdagse] that’s
just what we did...
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Appendixes

Appendix 1: Significant and close to significansults of analyses using the original sleep scores
(not regression corrected for age)

|. Hands-and-knees and belly crawlers comparison
a) significant difference in the time spent awakeight)t(63.95}-2.44,p<0.05;

b) close to significant difference in prevalence efegling through the nighi48.97)=-1.89,
p=0.06.

Il. Belly crawling and sleep
1. Non-crawling infants comparison
a) Significant difference in the nap duratics4)=-2.18,0<0.05);

b) Close to significant difference: belly crawlers rgidhtly longer naps during the day
time, 1(56)=-1.77 p=0.08.

2. New belly crawlers and non-crawlers:

a) close to significant in total day time sleep betw#® non-crawlers and new belly
crawlerst(37)=-1.90,p=0.06.

lll. Hands-and-knees crawling and sleep

1. Significant differences between crawlers ang-a@wlers: see Table 16.

Table 16

Sleep comparison of infants who crawled on handkiarees with those who did not

Non-crawlers Crawlers
Mean SD Mean SD Test values
Parental perception of sleep problgm .26 51 .50 59| t(201)=-2.42*
Sleeping through the night 1.73 1.07 1.42 1.10] t(202)=1.82
Settling for night duration (min) 12.22 8.75 15.64 11.30]| t(137.40)=-2.27*
Pure sleep per night period 630.48 54.41| 613.85| 74.28|1(153.09)=1.78
Total time of nap sleep per day 153.79 6254 13781 57 59 (202)=1.78

+p<0.08. <0.05, *p<0.01

2. Significant differences found between originakp scores of new crawlers and all other
groups (contrast in ANOVA):

a) of awakening4(187)=-2.03 p<0.05;
b) time awake within the night sleep perit{d85)=-2.79 p<0.01,;
C) pure sleep per nightl87)=2.23p<0.05 ;
d) sleeping through the night, t
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e) parental perception of infant sleep being proilalic, t

3. Significant differences found in pair-wise compans between new crawlers and non-
crawlers:

a) duration of night sleep periot{;L97)=1.98 p<0.05;
IV. Pulling up to stand and sleep

1. Significant differences between infants able td ppland those who can not: see
Table 17.

Table 17

T-values for comparison of infants able to pulivgosus not able to pull up

Sleep measure Test values
Parental perception of sleep problem 1(93.86)=2.25
Settling for night duration (min) t(192)=-2.10*
Duration of night sleep period t(200)=1.70+
Number of awakenings per night t(108.70)=-2.60*
Pure sleep per night period t(184)=1.74+
Number of naps t(202)=2.40*
Total time of nap sleep per day t(202)=2.28*
Parental bedtime strategy t(200)=-2.61*
Feeding at night t(77.05)=-2.38*

+p<0.08. p<0.05, *p<0.01

Appendix 2: Analyses of the effects of differentrdmnations of sleeping arrangements with
parental strategies

While little variation in strategies existed amanfants sharing a room/bed with parents,
the solitary sleeping infants experienced diffeitrdtegies. The distribution of infants by
sleeping locations and parental strategies is pteden Table 18. Interestingly, even among
infants sleeping in the same room 5 out of 18 heejpstraining using the “cry it out” method,
meaning the parents either did not respond to thiint crying while being in the same room, or
ended up being in the same room after trying teepstraining.

Table 18
Distribution of infants based on different sleepiagations and parental strategies
Bedtime Middle-night “Cry it out” Feeding
involvement involvement training
Total infants low high low high yes no no yes
Same room 18 4 14 1 15 5 11 0 18
Separate 37 16 20 17 16 24 1( 1P 2k
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Bedtime involvement and sleeping arrangement

To see whether bedtime involvement or sleepinghgement, or both, were responsible
for the differences in sleeping through the nigbta@mpared 3 groups based on the combination
of sleeping location with parental involvement atlbme using one way ANOVA: (1) infants
sleeping separately with low parental involvem&eg-Low), (2) infant sleeping separately with
high involvement (Sep-High), and (3) infants slegptlose with high involvement (Cls-High).

All relevant significant contrasts are presentediahle 19 with the Means and the Standard
Deviations for the 3 groups.

Table 19

Means, Standard Deviations and Contrasts for comsparby location and bedtime involvement

Outcome measure G1: Sep-Low G2: Sep-High G3: Cls-High Gl-G2 G2-G3

Mean (SD) Mean (SD) Mean (SD) 1(47) 1(47)

Through the night 5.00(1.36) 4.58(1.67) 3.07(1.59) 79 2.74**
Pure sleep 662.25(49.89) 639.02(44.03) 593.37(51.1 1.44 2.73**
Duration of night 679.67(55.80) 662.12(43.43 630446.38) 1.08 1.88+
Self-soothe - diary .32(.36) 45(.34) .11(.18) aL.2 3.12**
Number of awakenings 1.24(.89) 2.16(1.32) 2.57(1.28 -2.30* -0.97

+p<0.09. <0.05, **p<0.01

As can be seen from the table, when location whsdmnstant (separate), the bedtime
parental involvement only explained number of awakgs per night. The differences in pure
sleep and in sleeping through the night, as wedledfssoothing, were mainly explained by
sleeping location. In other words, even when gatenvolvement at bedtime was similar
(high), infants sleeping separately had more sta®pmore of their awakenings were self-
soothed (not needing parental intervention).

Middle of the night involvement and sleeping arramgnt

Even though middle of the night strategy correlaiesnot overlap with the correlates of
the sleeping arrangement we still tested whetHtardnt combinations of the arrangement with
nighttime involvement could have different effedtislike the bedtime strategy, middle of the
night strategy is much more dependant on the sigdpcation. Thus the group of infants with
separate sleeping arrangement but high parentwivement could be very different since
parents in this group would get involved in the k&rangs nobecausef the physical
allowance buin spiteof the distance. Indeed, when we compared the3pgrbased on the fit of
arrangement with nighttime involvement an interegtpattern arose. All significant contrasts
from the group comparisons are presented in Tablgith the Means and Standard Deviations.

The table suggests that the close sleep locatitnhigh parental involvement results in
the least sleep and least night self-soothingtes|iwhile infants sleeping in separate rooms
with low parental involvement seem to fare the lresteep. However, even though infants with
high parental involvement but sleeping in sepamabdens seem to fare better than room-sharers
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in sleep, they also have the most crying at nigltointrast to all other infants combined together,
t(36)=-2.56,p<0.05. Moreover, compared to other separately sigepfants the high
involvement separately sleeping infants are peeckby their parents as more problematic in
sleep and less able to self-soothe. They alsordiffilewer daytime soothability by a caregiver,
and highest proportion of difficult days in theyaibeing described as cranky by the parents).

Table 20
Means, Standard Deviations and Contrast for congmariby location and night involvement

Outcome measure G1: Sep-Low | G2: Sep-High G3: Cls-High Gl-G2 G2-G3
Mean (SD) Mean (SD) Mean (SD) 1(47) 1(47)
Pure sleep 659.25(52.08 644.99(48.02) 607.41139{1 .74 2.35*
Self-soothe - diary .40(.35) .38(.36) .16(.24) 14 2.04*
Self-soothe - parents 5.88(.35) 3.94(1.23) 2.93)1.9| 3.41* 2.21*
Night crying 2.75(1.05) 3.14(.65) 2.30(.67) -1.26 9P
Through the night 5.78(.44) 4.29(1.63) 3.47(1.84 432 1.60
Sleep problem now 1.00(00) 1.50(.53) 1.63(.72) 32.4 -0.63
Soothability by adult 6.41(.43) 5.75(.88) 5.60).89 2.05* .58
Difficult days 1.07(.11) 1.25(.35) 1.23(.20) -1.72+ .32

+p<0.09. P<0.05, *p<0.01
Night feedings and sleeping arrangement

Since feeding at night is also closely related¢e@ng arrangement and constitutes one
of the major types of parental involvement we alsmpared groups based on combination of
the sleeping arrangement with feeding on all ofdbtzomes. But first, we looked weather the
differences in self-soothing (based on diary) aagithe crying were better explained by
sleeping arrangement or feeding, since these efte@rlapped based on the previous analyses.
The results are presented in Table 21 for the Bag(1) infants sleeping separately and not
being fed at night (Sep-NFed), (2) infant slee@eaparately but being fed (Sep-Fed), and (3)
infants sleeping close and being fed (Cls-High)akding to the results the differences in self-
soothing and daytime crying were mainly the funtid the night feeding, while location did
not matter much for infants that were fed.

It is important to note that the effect of feedomgself-soothing observed in this analysis
is different from the effect of the more generaldlvement at night (see previous analysis),
suggesting that only feeding and aoty parental involvement is associated with lower
proportion of self-soothed awakenings. Interestinigbugh, unlike parents with high general
involvement, parents who feed their separatelypshgebabies at night do not seem to differ
from parents who do not feed in their subjectiveepption of their babies’ abilities to self-
soothe, suggesting a different parental reasoraghgld the choices of feeding versus
involvement at night. This suggestion is also sutgabby the fact that unlike the group of
separately sleeping babies with high parental wemlent, the fed babies did not differ much
from other groups based on other measures. Anotipartant point coming from this analysis is
that while feeding seemed to be responsible fagéotime spent awake at night, closer location
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was more related to shorter night period durafidius, it seems natural that infants sleeping in
the same room with their parents and also haviedifgs have the least pure sleep per night.

Table 21
Means, Standard Deviations and Contrast valuesdonparison by location and feeding

Outcome measure G1: Sep-NFed G2: Sep-Fed G3: Cls-Fed Gl-G2 G2-G3
Mean (SD) Mean (SD) Mean (SD) 1(52) 1(52)

Daytime crying 1.43(1.29) .82(.78) 62(.61) 1.99* 73.
Self-soothe - diary .70(.30) .23(.25) .15(.22) 5*40 1.02
Self-soothe - parentg 4.5(1.28) 4.36(1.43) 3(1.86) .24 2.66*
Time awake at night 9.59(11.66) 27.22(17.53 3388(2) -2.17* -0.67
Duration of night 656.23(36.38) 672.32(56.94 63148385) -0.91 2.59*
Pure sleep 646.59(45.35) 644.99(54.28) 599.71833/5 .09 2.80**
Night crying 3.00(.89) 3.06(.73) 2.30(.67) -0.19 50
Through the night 5.18(1.40) 4.45(1.59) 3.43(1.78) 1.21 1.90+

+p<0.09. <0.05, **p<0.01
Sleep training and sleeping arrangement

To test the separate contributions of sleepinghgament and sleep training for crying at
night and mood in the morning, as well as to seethdr separate location works differently with
sleep training versus without it, we compared til®¥ing 3 available groups based on the
combination of sleep training with a sleeping agement: (1) infants sleeping separately with
sleep training (Sep-T), (2) infant sleeping sepdyawith no training (Sep-NT), and (3) infants
sleeping close with no training (Cls- NT). The meas well as all relevant significant contrasts
are presented in Table 22. Since only 5 infantewérep trained when sleeping in the same
room with parents, these were not included in tagssical analysis due to such as small group
size.

As can be seen from the table, night crying wastiyoslated to a separate location,
while mood in the morning — to sleep training. Nabethy is the fact that the difference in mood
between Group 1 and Group 2 cannot be a functi@ndifferent parental awareness since both
groups had a separate location and were simil@atarced from their parents in the mornings.
Given same sleeping location these groups did iffet ¢h their sleep patterns except from sleep
trained infants actually having longer time spaméke at night. As a matter of fact, the sleep-
trained infants spent awake as much time as cpisigénfants. Beyond sleep, the sleep trained
infants also had the most crying during the daytimg did not differ on any other measures
including parental perception of sleep problemitircdity of days or nights.
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Table 22
Means, Standard Deviations and Contrast valuesdonparison by location and sleep training

Outcome measure G1: Sep-T G2: Sep-NT G3: Cls-NT Gl-G2 G2-G3
Mean (SD) | \ican(sp) | Mean (SD) { T
Night crying 3.11(81) 2.9(.74) 2.00(.63) t(35)=0.71|  t(35)=2.34*
Mood in the morning 2.87(.69) 3.39(.56) 3.51(.58)| (46)=-2.11* t(46)=-0.45
Time awake at night 24.76(19.55 12.76(12.09) 2A.325) 1(29.6)=2.2* t(18.9)=-1.97+
Daytime crying 1.19(1.18) .67(.54) .75(.66) t(3EDB+ 1(19.2)=-0.33

+p<0.09. <0.05, *p<0.01
Summary

When holding either parental strategies or sleepmgngements constant in the analyses
of different combinations the overlapping effectshe different strategies with the sleeping
location were somewhat clarified. In addition, #malyses of the different combinations
provided some insights into more specific effedtthe different strategies. Duration of night,
pure sleep, sleeping through the night as weliglst crying were better explained by the
sleeping arrangement. However, time awake at nggiit,soothing at night and day crying were
mostly related to the night feeding, while moodha morning — to sleep training. Thus,
compared to infants sleeping in separate roomsespisg infants seemed to sleep through the
night less and have less sleep, though the laféstethce could be also explained by their later
bedtime. On the other hand, co-sleepers had lgsgyaiuring the daytime, and closer sleeping
location also was associated with higher approactetv things, more low intensity positive
affect expressions, and higher approach to malksadu

All of the co-sleeping infants were also fed atmignd the night feeding was associated
with longer awakenings and less self-soothing,iteatb the least sleep in co-sleeping infants
given their shorter night period. However, infatftat were fed at night had less crying during
the day. Sleep training, on the other hand, didseein to affect sleep measures, though the
sleep-trained infants turned out to spend as miuuh awake at night as co-sleeping/fed infants
and significantly more than separately sleepingtnaimed infants in the combination analysis.
But unlike the co-sleeping infants (having longerake time mostly due to feedings), the sleep-
trained infants spent more time crying at night bad the worst mood in the morning compared
to all other groups. Parental involvement at beetwas only related to more awakenings.

Though involvement in the middle of the night dmt seem to affect sleep in general, an
interesting pattern arose in the combination amalyghile separate location worked best with
low involvement at night, it did not seem to wole tsame way with high involvement.
However, the infants sleeping separately while igwigh parental involvement also seem to
have special characteristics/needs: these infavis the most crying at night and compared to
other separately sleeping infants are describetidiy parents as more problematic in sleep and
more cranky during daytime, as well as less abketbsoothe at night or being soothed at
daytime.
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