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Abstract
Study Objectives: To examine longitudinally differences in (1) objective and subjective sleep patterns and (2) parenting functioning 
(i.e. maternal emotional distress, maternal separation anxiety, and parental involvement in infant care) between room-sharing and 
solitary-sleeping mother–infant dyads.

Methods: Maternal and infant sleep, sleeping arrangements, and parental functioning were assessed at 3 (N = 146), 6 (N = 141), 12 
(N = 135), and 18 (N = 130) months postpartum. Maternal and infant sleep were assessed with actigraphy and sleep diaries for five 
nights. Questionnaires were used to assess sleeping arrangements, nighttime breastfeeding, and parental functioning.

Results: Persistent room-sharing mothers (i.e. sharing a room with the infant on at least three assessment points) had significantly 
lower actigraphy-based sleep percent, lower longest sleep periods, and more night-wakings than persistent solitary-sleeping mothers. 
For infants, differences in actigraphic sleep were found only in longest sleep period, although mothers of persistent room-sharing infants 
reported more infant night-wakings than mothers of persistent solitary-sleeping infants. The trajectories of maternal and infant sleep 
in both room-sharing and solitary-sleeping groups demonstrated that sleep became more consolidated with time. Group differences 
indicated higher maternal separation anxiety and lower paternal overall and nighttime involvement in infant caregiving in room-sharing 
families compared with solitary-sleeping families.

Conclusions: The findings are discussed in light of the latest American Academy of Pediatrics recommendation to share a room 
until 12 months postpartum. Although no causal effects can be inferred from this study, maternal sleep quality and certain parenting 
characteristics seem to be important factors to consider when parents consult about sleeping arrangements.
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Statement of Significance
Infant sleep problems have been associated with bed-sharing. However, little is known about the characteristics of 
infant and maternal sleep in room-sharing arrangements. The present longitudinal study provides data on objective and 
subjective sleep of room-sharing mother–infant dyads from 3 to 18 months and demonstrates that in comparison to 
solitary sleep, room-sharing is associated with more objective sleep disturbances in mothers but hardly any in infants. 
Findings also highlight the importance of considering sleeping arrangements in the family context because factors such 
as paternal involvement and maternal separation anxiety differ between room-sharing and solitary-sleeping families. 
Future studies should explore whether sleeping arrangements directly influence maternal sleep, or whether early 
maternal sleep disturbances and parenting factors shape parental-sleeping arrangement choices.
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Introduction
Infant sleeping problems, manifested mainly in frequent night-
wakings and in the inability to resume sleep without parental 
help, characterize 20%–30% of all infants and toddlers and are 
among the most frequent complaints parents present to child 
care professionals [1, 2]. The development of infants’ sleep pat-
terns and sleep problems is influenced by complex interactions 
among physiological, environmental, and psychosocial fac-
tors [3, 4]. Among those factors, infant-sleeping arrangements 
(where and with whom infants sleep) have attracted scientific, 
clinical, and public attention because of the ongoing contro-
versy about the potential benefits versus risks of infant cosleep-
ing (and especially bed-sharing) on infants’ sleep quality, safety 
(e.g. Sudden Infant Death Syndrome—SIDS), and psychological 
development (e.g. emotional needs, attachment security, and 
autonomy development) [4–7]. The relevance of this debate is 
highlighted by the increase in the percentage of parents in west-
ern societies that choose to share a room or a bed with their 
infants [8, 9], and by the recent updated policy statement of the 
American Academy of Pediatrics (AAP) task force on SIDS which 
recommends that “infants sleep in the parents’ room, close to 
the parents’ bed, but on a separate surface designed for infants, 
ideally for the first year of life, but at least for the first 6 months” 
[10]. The recommendation to avoid bed-sharing but to endorse 
room-sharing is expected, according to the AAP, to decrease the 
risks of SIDS and unintentional suffocation in comparison to 
bed-sharing and solitary arrangements [10]. However, empirical 
evidence showing that the rates of SIDS in room-sharing infants 
are lower than in independent sleeping arrangements after the 
age of 6  months is lacking [11]. Besides the SIDS controversy, 
another source of disagreement in the literature on sleeping 
arrangements relates to the impact of cosleeping on infant sleep 
quality. Most studies, relying mainly on subjective measures of 
sleep, report more sleeping problems in bed-sharing infants 
than in solitary-sleeping infants [12–15]. However, the impli-
cations of room-sharing (without bed-sharing) on infants’ and 
parents’ sleep have almost not been studied, especially not dur-
ing the second half of the infant’s first year. This is an important 
question to study in light of the AAP latest recommendations to 
keep the infant in the parents’ room beyond the age of 6 months. 
The few studies, which have examined the sleep patterns of 
room-sharing infants, found room-sharing to be associated with 
more disturbed infant sleep and shorter infant sleep duration 
as reported by the parents [11, 16, 17]. However, no significant 
differences in infant sleep quality were found when objective 
measures (i.e. actigraphy) were used to assess sleep [16, 17].

Although, as suggested by the AAP policy statement, room-
sharing may facilitate nighttime caregiving (e.g. feeding, moni-
toring, and soothing), it is unclear whether the presence of the 
infant in the parent’s room may affect parental sleep quality. This 
question, which has received only scarce attention, is of import-
ance because maternal sleep disturbances in the postpartum 
have been associated with maternal mood problems [18–21] and 
with more impaired mother–infant bonding [22, 23]. Two recent 
studies which have examined maternal sleep quality in cosleep-
ing (mostly room-sharing) and solitary-sleeping mothers found 
that cosleeping mothers had significantly more disturbed sleep 
assessed both objectively and subjectively [16, 17].

Additional findings suggest that there are also differences 
in maternal distress as a function of sleeping arrangements. 

Higher levels of maternal depressive and stress symptoms and 
lower marital adjustment have been reported in bed-sharing 
mothers compared with solitary-sleeping mothers [24–26], 
even though these links might be partially moderated by ethni-
city [5, 14, 27]. To the best of our knowledge, only one study has 
examined parental correlates of room-sharing versus solitary-
sleeping arrangements. This study demonstrated that mothers 
in persistent room-sharing arrangements reported higher levels 
of marital and co-parenting distress compared with mothers 
who stopped cosleeping by 6 months and mothers who never 
coslept [16].

The role fathers have in relation to sleeping arrangements 
is another topic that has received only minimal scientific atten-
tion [5]. Higher levels of paternal involvement in early childhood 
caregiving have been associated with more consolidated sleep in 
children and mothers [28–30], but it is unknown whether pater-
nal involvement differs as a function of sleeping arrangement.

Overall, previous studies provide initial evidence for the 
existence of complex links among mother–infant sleep, paren-
tal functioning, and sleeping arrangements, but clearly more 
research is needed to understand the characteristics of these 
links. Accordingly, the main objectives of the current study were 
(1) to examine longitudinally sleep patterns of both infants and 
mothers in room-sharing and solitary-sleeping arrangements 
with objective and subjective means in the context of a longi-
tudinal design ending at 18  months postpartum. We hypothe-
sized that room-sharing mothers would (a) demonstrate more 
disturbed objective and subjective sleep than solitary-sleeping 
mothers and (b) report more infant night-wakings than solitary-
sleeping mothers. However, in line with previous findings [16, 17], 
we did not expect to find differences in objective infant sleep 
quality. (2) Our second primary aim was to examine whether 
parental factors that have previously been linked to the devel-
opment of infant sleep consolidation [4, 18, 29, 31] would differ 
as a function of sleeping arrangements. Specifically we focused 
on general maternal emotional distress (depressive and anxiety 
symptoms), infant-related maternal emotional distress (mater-
nal separation anxiety), and paternal involvement in infant care-
giving. We expected to find higher levels of maternal emotional 
distress and lower levels of fathers’ caregiving involvement in 
room-sharing families compared with solitary-sleeping families.

We explored differences in mother–infant sleep patterns 
and parenting factors as a function of sleeping arrangements 
cross-sectionally at each age point (3, 6, 12, and 18 months). In 
addition, taking advantage of our longitudinal design, we looked 
at the trajectories of mother-infant  sleep and of parental fac-
tors from 3 to 18 months and examined whether they differed 
between persistent room-sharing families and persistent soli-
tary-sleeping families. Because breastfeeding has strongly been 
associated with both cosleeping [5, 14] and infant sleep prob-
lems [32, 33], we assessed nighttime breastfeeding (NBF) in rela-
tion to sleeping arrangements and sleep quality and included it 
as a covariate.

Methods

Participants

One hundred eighty-eight married Israeli couples expect-
ing their first child were recruited during pregnancy through 
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prenatal courses and announcements on internet forums for 
expectant parents. Only two-parent families with a singleton 
full-term pregnancy and a healthy infant (by self-report) par-
ticipated in the study. Of the 188 families recruited, 14 dropped 
out from the study at the 3 months assessment point, 12 with-
drew from the study at 6 months, 16 discontinued their partici-
pation at 12 months, and 8 families dropped out at 18 months. 
The main reasons for discontinuation were lack of willingness 
to participate, overload, moving abroad, and medical problems. 
The families who withdrew from the study were compared with 
the participating families on sociodemographic variables (e.g. 
age and education of both parents). No differences were found 
on any of these variables.

Demographic characteristics were collected during the third 
trimester of pregnancy. Mothers were between 21 and 47 years 
old (M  =  28.98, SD  =  3.23) and fathers were between 22 and 
64  years old (M = 31.94, SD  =  7.23; four percent of the fathers 
[N = 7] were above the age of 50). Average maternal education 
was 15.80  years (SD  =  1.95) and average paternal education 
was 15.19 years (SD = 2.19). The ethnic background of the par-
ticipants was quite homogenous: all participants were Jewish, 
and the majority were secular (except for a few modern reli-
gious families). Eighty percent of the mothers and 78% of the 
fathers were born in Israel, and 12% of the mothers and 10% of 
the fathers were born in the former Soviet Union. The rest of the 
participants were born in various countries. The average num-
ber of rooms in the parents’ home (a proxy of socioeconomic 
status) was 3.32 (SD = 0.92).

Procedures

The study was approved by a hospital’s Helsinki committee. All 
parents signed informed consent before the first study assess-
ment. The results presented in this study are based on four 
assessment points (3, 6, 12, and 18 months postpartum). At each 
assessment, a research assistant visited the participants at their 
home and instructed them about the study procedures (e.g. actig-
raphy use, questionnaires, and diaries completion). The Hebrew 
language was used for all questionnaires. Maternal and infant 
sleep were assessed for five nights (excluding weekends) using 
actigraphy and sleep diaries. Sleep was assessed only on days 
when a regular routine was maintained (e.g. infant and mother 
fell asleep at home). After completing the assessments, partici-
pants received a small gift (value of about 20$) and a graphic 
report of the infant’s and the mother’s actigraphic sleep.

Measures

Infant sleeping arrangement

One item from the Brief Infant Sleep Questionnaire (BISQ) [34] 
was used at each assessment point to obtain information from 
parents about infants’ sleeping arrangements. On each postpar-
tum assessment point, mothers were asked to indicate where 
the infant slept during the night: (1) infant crib in a separate 
room; (2) infant crib in the parent’s room; and (3) parents’ bed. 
Only a small number of infants (N = 9 at 3 months, N = 11 at 
6 months, N = 15 at 12 months, and N = 13 at 18 months) were 
sharing the same bed with their parents. As there were no sig-
nificant differences for the sleep measures (except for infant 

longest sleep period and maternal night-wakings at 3 months) 
between bed-sharing and room-sharing (without bed-sharing) 
families, we combined these two groups into one group referred 
to as “room-sharing” families without further distinction in the 
analyses. Sleeping arrangement distribution across phases is 
presented in Figure 1.

Complete sleeping arrangement data were available for 136 
families. To examine the longitudinal patterns of sleep as a func-
tion of sleeping arrangements, we classified these families into 
two sleeping arrangement categories: persistent solitary sleep-
ing (infant slept in a separate room on at least three out of four 
assessment points, n = 66) and persistent room-sharing (infants 
sharing their parents’ room on at least three assessment points, 
n  =  42). Five families were persistent bed-sharers. These fami-
lies were included in the persistent room-sharing group (we 
repeated all our analyses without these five families to examine 
whether the room-sharing participants influence the results, but 
the findings were similar when these families were excluded). 
We examined whether any of the sociodemographic variables 
(i.e. maternal and paternal age and education, country of birth, 
and number of rooms at home) differed between these groups. 
No significant differences were found. There were additional 28 
families who could not be classified into one of the two persistent 
groups because they showed varied sleeping arrangement pat-
terns (e.g. families showing an inconsistent pattern moving back 
and forth between the sleeping arrangements). None of the soci-
odemographic variables accounted for membership in this group. 
Because we were mainly interested in comparing the groups that 
demonstrated distinct persistent sleeping arrangement patterns, 
and because the 28 families who were not included in these two 
groups showed varied patterns that created multiple small sub-
samples, we conducted our trajectories analyses only on the two 
main persistent (solitary and room-sharing) groups.

Infant and maternal sleep

Actigraphy
Actigraphy is a reliable and valid method for the assessment of 
sleep–wake patterns in infants, children, and adults [35–37]. The 
actigraph is a watch-like device, which continuously registers 
body motility data that are translated to sleep–wake measures 
based on a computerized scoring algorithm. The main advan-
tage of actigraphy is that it provides an objective assessment of 
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sleep–wake patterns for prolonged periods in the participants’ 
natural sleep environment. In the present study, we used the 
micromotion logger sleep watch (Ambulatory Monitoring, Inc., 
Ardsley, NY) with a 1 min epoch interval according to the stand-
ard working mode for sleep–wake scoring. The Actigraphic Sleep 
Analysis (ASA) program was used to score the data based on 
Sadeh’s validated scoring algorithm for infants [38] and adults 
[37]. Mothers were asked to wear the actigraph on their wrist 
and to attach it to their infants’ ankle 15 min before they went 
to sleep and to remove it 15 min after they woke up. The meas-
ures included in the present study were as follows: (1) Night-
Wakings—number of night-wakings lasting at least 5  min; (2) 
Sleep Percent—percentage of true sleep time (excluding night-
time wakefulness) from total sleep period (from sleep onset to 
morning wake-up time); (3) Longest Sleep Period—longest sleep 
period without fragmentation (of more than 5 min) during the 
night; and (4) Sleep Minutes—true sleep time. Actigraphy data 
were obtained for 136 infants and 140 mothers at 3 months; 135 
infants and 138 mothers at 6 months; 120 infants and 130 moth-
ers at 12 months; and 111 infants and 119 mothers at 18 months. 
The main reasons for actigraphic missing data were technical 
problems or mothers’ refusal to attach the actigraph.

Sleep diaries
Mothers were asked to complete a sleep diary of their own [39] 
and their infant’s [40] sleep schedules and night-wakings. These 
diaries were completed in the morning following each assess-
ment night and were used mainly to detect possible actigra-
phy artifacts and errors. In addition, we included the number 
of maternal and infant night-wakings (Diary Night-Wakings) in 
the analyses of the present study as a measure of reported sleep 
fragmentation.

Parental functioning

Maternal emotional distress
The Edinburgh Postnatal Depression Scale (EPDS) [41, 42] and 
the Beck Anxiety Inventory (BAI) [43] were used to assess general 
maternal emotional distress. The EPDS is a widely used screen-
ing tool for postpartum depression. It consists of 10 short state-
ments addressing maternal depressive symptoms during the 
past week. Higher scores indicate higher maternal depressive 
symptoms. In the present sample, Cronbach’s α ranged from 
0.77 to 0.80 for the four assessment points. The BAI was used 
to assess maternal anxiety symptoms. This well-validated ques-
tionnaire consists of 21 questions asking about physiological 
and cognitive aspects of anxiety with regards to the last week. 
In our study, Cronbach’s α ranged from 0.74 to 0.84 for the four 
assessment points. Maternal EPDS and BAI scores were highly 
correlated in our sample (3  months r  =  .63; 6  months r  =  .64; 
12 months r = .67; 18 months r = .62) Hence, for the purpose of 
the present study, we averaged the standard scores of EPDS and 
BAI, thus creating a general Maternal Emotional Distress score. 
This score was used in all relevant analyses.

Maternal separation anxiety
The Maternal Separation Anxiety Questionnaire (MSAQ) [44] was 
used to examine maternal anxiety that is specifically related to 
parenting. The MSAQ includes 35 items designed to measure (1) 

maternal separation anxiety, which reflects the mother’s dis-
tress when separated from her child, (2) maternal perceptions 
regarding her infant’s reaction to separation, and (3) employ-
ment-related separation concerns. In the present study, we used 
the total average score of the 35 items. Higher scores represent 
higher maternal separation anxiety. The Cronbach’s α of the total 
score ranged from 0.83 to 0.91 for the four assessment points.

Parental involvement in infant caregiving
The Parental Involvement Questionnaire (PIQ) [28] was used to 
assess the relative degree of maternal and paternal involvement 
in infant caregiving. Both mothers and fathers completed the 
PIQ, which includes 10 different infant-care tasks (e.g. feeding, 
bathing, playing, putting to sleep, and nighttime caregiving). 
Each parent is asked to rate his or her degree of involvement 
relative to his or her partner in each task, on a 7-point Likert-
type scale (e.g. “Who usually feeds the infant?” From 1 = only 
the mother to 7 = only the father). This questionnaire was vali-
dated before and good internal reliability, based on Cronbach’s 
α of 0.80, was found for both parents’ scales [28]. Two involve-
ment scores were calculated for each parent for the purpose of 
the present study: (1) Overall Parental Involvement score, based 
on nine items (excluding the nighttime caregiving item); (2) 
Nighttime Parental Involvement score, based on the nighttime 
caregiving item (“who usually approaches the infant during the 
night when he or she wakes up or cries”). Higher scores repre-
sent a relatively higher involvement of fathers. In the present 
study, the scores of fathers and mothers were highly correlated 
at all assessment points (.70 < r < .85), and therefore, we calcu-
lated averaged scores for each pair of parents, at every assess-
ment point.

Background questionnaires
Parents completed background questionnaires to collect soci-
odemographic and developmental data such as parental age, 
education, employment (completed during pregnancy), infant 
gender, child care arrangements (home, babysitter, and daycare), 
and medical problems. NBF was assessed with one question 
asking the mother to indicate how often she uses breastfeeding 
to sooth the infant during the night on a 5-point scale ranging 
from 1 (never) to 5 (frequently).

Statistical Analyses
To examine the cross-sectional differences in maternal and 
infant sleep between room-sharing and solitary-sleeping 
families, we conducted Multivariate Analysis of Covariance 
(MANCOVA), with group (sharing vs. solitary) as the independ-
ent variable, sleep measures as the dependent variables, and 
NBF report as the covariate. To test whether the two persistent 
sleep arrangement groups (solitary and room-sharing) showed 
different trajectories of maternal and infant sleep development 
from 3 to 18 months, we ran a series of 3-level growth multi-
level models (MLMs) [45] in which days were nested within 
phases which themselves were nested within participants. This 
approach allowed us to take into account the nested structure of 
the data as well as to adjust for missing data (thus to include all 
available assessments). In the MLMs, we used daily data meas-
ures, and for cross-sectional analyses, each measure was aver-
aged across the monitoring phase.
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To examine whether there are significant cross-sectional dif-
ferences in Maternal Emotional Distress, Maternal Separation 
Anxiety, and Paternal Overall and Nighttime Involvement in 
infant care between room-sharing and solitary-sleeping fami-
lies, we conducted one-way MANCOVAs while controlling for 
NBF. To test whether parental functioning (Emotional Distress, 
Maternal Separation Anxiety, and Paternal Overall Involvement 
and Nighttime Involvement) in persistent room-sharing families 
showed different trajectories in comparison to persistent solitary-
sleeping families from 3 to 18 months, we ran a series of 2-level 
growth MLMs in which phases were nested within families.

Study analyses were conducted on data of families for which 
we had at least three assessment points (N = 146 at 3 months 
postpartum, N  =  141 at 6  months, N  =  135 at 12  months, and 
N = 130 at 18 months).

Results

Preliminary analyses

Correlations between background variables and main study 
variables
Nighttime breastfeeding  (NBF). Independent sample t tests were 
conducted to examine whether there are differences in the use 
of NBF between solitary-sleeping and room-sharing families. 
Significantly higher level of NBF in room-sharing families com-
pared with solitary-sleeping families was found at 6 [t(130) = 2.97, 
p = .003], 12 [t(119) = 15.78, p = .002], and 18 months [t(120) = 4.73, 
p = .030]. Pearson correlations were calculated to examine whether 
NBF was associated with any of the sleep measures. Higher lev-
els of NBF were consistently associated with more disturbed 
maternal and infant sleep at 6, 12, and 18 months. For instance, 
at 12 months, NBF was significantly correlated with more mater-
nal Actigraphic Night-Wakings (r = .386, p < .001), lower maternal 
Sleep Percent (r = −.266, p = .004), higher maternal Diary Night-
Wakings (r =  .316, p < .001), lower infant’s Longest Sleep Period 
(r  =  −.211, p  =  .029), higher infant’s Actigraphic Night-Wakings 
(r = .202, p = .036), and Diary Night-Wakings, (r = .384, p < .001). 
Pearson correlations were also calculated to examine whether 
NBF was associated with the parenting measures. Higher levels 
of NBF were associated with higher Maternal Separation Anxiety 
at 3 months (r = .246, p = .004) and at 12 months (r = .280, p = .002), 
with lower Paternal Overall Involvement at 6 months (r = −.193, 
p =  .031) and at 12 months (r = −.307, p =  .001), and with lower 
Nighttime Paternal Involvement at 3 months (r = −.215, p = .012), 
6  months (r  =  −.415, p < .001), 12  months (r  =  −.325, p < .001), 
and 18  months (r  =  −.266, p  =  .003). Because NBF was consist-
ently associated with sleeping arrangements, with maternal and 
infant sleep measures, and with some of the parenting factors, 
we controlled for NBF in all further analyses. All analyses were 
repeated without controlling for NBF. Since all findings remained 
similar, we report only the finding controlling for NBF.

Pearson correlations were also calculated to examine 
whether any of the background variables (e.g. maternal and 
paternal age and education) were associated with the sleep 
measures or with the parental functioning measures. There 
were no significant consistent correlations (i.e. only few spo-
radic correlations) between these variables and the main study 
variables. Thus, NBF was the only variable controlled for in sub-
sequent analyses.

Maternal and infant sleep in room-sharing and 
solitary-sleeping families

Cross-sectional comparison
One way MANCOVAs, controlling for NBF, were conducted to 
examine differences in maternal and infant sleep measures 
(Actigraphic Night-Wakings, Sleep Percent, Longest Sleep Period, 
Sleep Minutes, and Diary Night-Wakings) between room-shar-
ing and solitary-sleeping mother–infant dyads at each assess-
ment point (Tables 1 and 2).

Maternal  sleep. At 3  months, the MANCOVA (including the 
five sleep measures) was significant [F(5, 124) = 2.40, p = .040]. 
Follow-up ANCOVAs revealed that room-sharing mothers 
had significantly lower Sleep Percent than solitary-sleeping 
mothers. No significant difference was found between the 
groups for the other sleep measures. At 6 and 12  months, 
the MANCOVA was significant [F(5, 117) = 5.24, p < .001; F(5, 
108)  =  3.07, p  =  .012, respectively] with follow-up ANCOVAs 
revealing that there were significant differences in mater-
nal Actigraphic Night-Wakings, Sleep Percent, Longest Sleep 
Period, and Diary Night-Wakings between room-sharing 
mothers and solitary-sleeping mothers. These differences 
demonstrated poorer sleep in room-sharing mothers. At 
18 months, the MANCOVA was not significant [F(5, 103) = 1.15, 
p = .357; see Table 1 for a detailed description].

Infant  sleep. At 3  months, the MANCOVA was not significant 
[F(5, 120) = 0.89, p = .490]. At 6 months, the MANCOVA was sig-
nificant [F(5, 114) = 4.03, p = .002]. Follow-up ANCOVAs revealed 
more Actigraphic Night-Wakings and Diary Night-Wakings in 
room-sharing infants compared with solitary-sleeping infants. 
At 12  months, the MANCOVA was significant [F(5, 99)  =  3.65, 
p = .005] and follow-up ANCOVAs revealed shorter Longest Sleep 
Period and more Diary Night-Wakings in room-sharing infants. 
At 18 months, the MANCOVA was not significant [F(5, 95) =1.95, 
p = .093; see Table 2 for a detailed description].

Longitudinal comparison: sleep development 
trajectories in persistent solitary-sleeping and 
persistent room-sharing families

To test whether the two sleeping arrangement groups showed 
different trajectories of maternal and infant sleep development 
from 3 to 18 months, we ran a series of 3-level growth MLMs.
The generic model’s equations were as follows:

 Level 1 Sleep: ijk jk ijke= +π0  

 Level 2 Time Time1 2
2: * *π β β β0 00 0 0 0jk k k jk k jk jkr= + + +

 

 Level 3 Group  1: * ;β γ γ00 000 00 00k k ku= + +  

 β γ γ0 0 0 0 01 1 11 1* Groupk k ku= + + ;  

 β γ γ0 0 0 0 02k 2 21 2*Group  u= + +k k ;  

where the sleep measure for day i from phase j for subject k was 
modeled at level 1 as a function of the subject’s sleep mean at this 
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phase (π0jk) plus a residual term quantifying the specific-day devi-
ation from this mean (eijk). At level 2, the time effects were intro-
duced. Specifically, the time variable was rescaled into 3-month 
units which were then centered (3 months = −2.5, 6 months = −1.5, 
12 months = 1.5, 18 months = 2.5), and then its linear and quad-
ratic forms were included as level-2 predictors; thus, at level 2, the 
subject’s sleep mean at this phase was modeled as a function of 
the linear (β01k) and quadratic (β02k) effects of Time, plus a level-2 
residual term quantifying the specific phase-deviation for this sub-
ject (r0jk). At level 3, the Group effect as well as the Group × Time and 
Group × Time2 interaction effects were introduced; thus, at level 
3, the sleep of subject k was modeled as a function of the sam-
ple’s intercept (γ000), and Time effects (γ010, γ020), plus the deviation 
of this subject’s Group from the sample’s intercept (γ001), and Time 
effects (γ011, γ021), plus residual terms quantifying the deviation of 
this subject from his or her Group’s intercept (u00k), and Time effects 
(u01k, u02k). The Group variable was effect coded (−0.5 = solitary sleep, 
0.5 = room-sharing).

Maternal  sleep. The fixed effects from the growth MLMs for 
mothers are presented in Table 3. As the table shows, for the 
Actigraphic Night-Wakings variable, we found a significant 

Group effect, indicating lower number of Actigraphic Night-
Wakings for persistent solitary-sleeping mothers across all 
phases. We also found a significant Time effect, indicating 
a linear decrease in Actigraphic Night-Wakings over Time 
(Figure 2A). No significant interactions between group and the 
time effects were found. For the Sleep Percent variable, we 
found significant Time and Time2 effects, as well as a signifi-
cant Time2 × Group interaction. Simple slope analysis revealed 
that whereas for the solitary-sleeping group the Time2 effect 
was negative and significant (b  =  −0.40, SE  =  0.11, p < .001), 
for the room-sharing group no significant effect was found 
(b = −0.03, SE = 0.13, p = .636). Indeed, as Figure 2B shows, in 
the solitary-sleeping  group, Sleep Percent was higher at all 
assessment points, and solitary-sleeping mothers reached 
their optimal Sleep Percent levels at 12 months. In contrasts, 
in the room-sharing group, Sleep Percent increased linearly 
during the first 18 months postpartum. For the Longest Sleep 
Period variable, we found significant Time and Group effects, 
as well as a significant Time2 × Group interaction. Simple 
slope analysis revealed that whereas for the solitary sleeping 
group the Time2 effect was negative and significant (b = −1.96, 
SE = 0.98, p = .049), for the room-sharing group no significant 
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Table 1. ANCOVA tests (controlling for NBF) comparing maternal sleep measures between room-sharing and solitary-sleeping families at 3, 6, 
12, and 18 months

Maternal sleep

Total Solitary-sleeping Room-sharing

Mean (SD) N† Mean (SD) N Mean (SD) N F (df) Partial ɳ2

Three months
Night-Wakings 3.07 (1.29) 131 2.56 (1.56) 28 3.20 (1.19) 103 3.00 (1,128) .045
Sleep Percent 86.04 (5.64) 131 88.92 (4.82) 28 85.25 (5.6) 103 4.98 (1,128)* .072
Longest Sleep Period 147.92 (46.25) 131 161.79 (57.88) 28 144.08 (42.16) 103 2.04 (1,128) .031
Sleep Minutes 390.56 (57.80) 131 386.59 (58.62) 28 391.92 (57.77) 103 .14 (1,128) .002
Night-Wakings 

(Diary)
2.88 (1.33) 131 2.49 (1.49) 28 2.98 (1.27) 103 1.87 (1, 128) .028

Six months
Night-Wakings 2.78 (1.39) 124 2.12 (1.22) 60 3.41 (1.25) 64 22.76 (1, 121)*** .273
Sleep Percent 89.16 (5.03) 124 91.31 (4.90) 60 87.15 (4.22) 64 18.57 (1, 121)*** .235
Longest Sleep Period 153.76 (49.13) 124 171.83 (53.64) 60 136.83 (37.59) 64 10.26 (1, 121)*** .145
Sleep Minutes 381.90 (48.10) 124 383.45 (47.79) 60 380.45 (48.73) 64 .179 (1, 121) .003
Night-Wakings 

(Diary)
2.84 (1.49) 124 2.28 (1.53) 60 3.37 (1.25) 64 12.67 (1, 121)*** .173

Twelve months
Night-Wakings 2.08 (1.18) 115 1.80 (1.00) 84 2.84 (1.34) 31 15.77 (1, 112)*** .220
Sleep Percent 90.91 (4.97) 115 91.91 (4.67) 84 88.07 (4.93) 31 9.01 (1, 112) *** .139
Longest Sleep Period 170.61 (65.01) 115 183.50 (68.15) 84 135.71 (36.69) 31 7.02 (1, 112)** .111
Sleep Minutes 388.63 (43.96) 115 392.80 (45.89) 84 377.34 (38.82) 31 1.45 (1, 112) .025
Night-Wakings 

(Diary)
2.25 (1.63) 115 1.96 (1.30) 84 3.04 (2.13) 31 8.89 (1, 112)*** .137

Eighteen months
Night-Wakings 1.99 (1.35) 110 1.80 (1.20) 82 2.54 (1.50) 28 8.52 (1, 107) *** .137
Sleep Percent 91.94 (5.35) 110 92.55 (5.11) 82 90.15 (5.66) 28 7.84 (1, 107)** .128
Longest Sleep Period 175.87 (69.43) 110 182.01 (73.18) 82 154.76 (52.52) 28 3.34 (1, 107)* .059
Sleep Minutes 384.61 (45.22) 110 385.76 (43.88) 82 381.26 (49.61) 28 1.35 (1, 107) .025
Night-Wakings 

(Diary)
1.89 (1.09) 110 1.78 (0.99) 82 2.21 (1.31) 28 2.85 (1, 107) .051

Night-Wakings = number of actigraphic night-wakings lasting at least 5 min; Sleep Percent = percentage of true sleep time (excluding nighttime wakefulness) from total 

sleep period; Longest Sleep Period = longest sleep episode without fragmentation during the night; Sleep Minutes = true sleep time; Night-Wakings (Diary) = number 

of diary night-wakings.

*p < .05, **p < .005; ***p < .001.
†The N’s on which these analyses are based represent the number of mothers for which we had sleep and NBF data. The N is somewhat lower than the N described in 

Measures (Actigraphy) because of missing NBF data.
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effect was found (b  =  1.51, SE  =  1.20, p  =  .212). Indeed, as 
Figure  2C shows, in the solitary-sleeping group, mothers’ 
Longest Sleep Period was longer across all phases and it 
reached its optimal levels by 12 months postpartum. In con-
trast, in the room-sharing group, the levels of Longest Sleep 
Period continued to increase until 18 months postpartum. For 
the Sleep Minutes variable (Figure 2D), there were no signifi-
cant effects. For the Diary Night-Wakings variable, we found 
significant Time and Time2 effects, as well as a significant 
Group effect. As Figure 2E shows, in both groups the number 
of Diary Night-Wakings decreased over time. However, in the 
room-sharing group, the levels of Diary Night-Wakings were 
higher across all phases.

Infant sleep. The fixed effects from the growth MLMs for infants 
are presented in Table 4. As the table shows, for the Actigraphic 
Night-Wakings and Sleep Percent variables, we found only 
a significant Time effect indicating overall improvement 
(decrease in Night-Wakings and increase in Sleep Percent) 
for infants’ sleep over time (Figure  3A and B) without group 
differences. For the Longest Sleep Period variable, we found 
significant Time, Time2, and Group effects indicating on aver-
age higher Longest Sleep Period for solitary-sleeping infants. 
Both groups showed a quadratic sleep consolidation pattern, 
which reached its highest level at 18 months (Figure 3C). For 
the Sleep Minutes variable, we found significant Time and 

Time2 effects indicating overall increase in infant’s sleep min-
utes over time without group differences as demonstrated in 
Figure 3D. For the Diary Night-Wakings variable, we found sig-
nificant Time, Time2, and a significant Time2 × Group effects. 
Simple slope analysis revealed that whereas for the solitary-
sleeping group the Time2 effect was not significant (b = −0.04, 
SE  = 0.03, p = .121), for the room-sharing group it was nega-
tive and significant (b = −0.13, SE = 0.03, p =  .001). Indeed, as 
Figure  3E shows, in the solitary-sleeping group, Diary Night-
Wakings were lower across all assessment points compared 
with the room-sharing group. The Diary Night-Wakings vari-
able was stable from 3 to 6 months and then decreased from 
6 months to 18 months. However, in the room-sharing group, 
a quadratic pattern of change emerged: specifically, the Diary 
Night-Wakings variable increased from 3 to 6 months, it was 
then stable from 6 to 12 months, and finally, decreased from 
12 to 18 months.

Differences between room-sharing and solitary-
sleeping families in parenting functioning

Cross-sectional differences
One-way MANCOVA, examining differences in parental meas-
ures as a function of sleeping arrangements was significant 
at 3  months [F(2,125)  =  2.89, p  =  .025]. Follow-up ANCOVAs, 
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Table 2. ANCOVA tests (controlling for NBF) comparing infant sleep measures between room-sharing and solitary-sleeping families at 3, 6, 12, 
and 18 months

Infant sleep

Total Solitary-sleeping Room-sharing

Mean (SD) N† Mean (SD) N Mean (SD) N F(df) Partial ɳ2

Three months
Night-Wakings 2.82 (1.20) 127 2.67 (1.29) 27 2.85 (1.18) 100 .251 (1, 124) .004
Sleep Percent 91.81 (4.00) 127 92.44 (3.27) 27 91.64 (4.18) 100 .483 (1, 124) .008
Longest Sleep Period 253.01 (83.78) 127 263.74 (89.75) 27 250.11 (82.45) 100 .429 (1, 124) .007
Sleep Minutes 557.43 (83.89) 127 536.52 (95.08) 27 563.07 (81.40) 100 1.226 (1, 124) .019
Night-Wakings (Diary) 2.24 (1.17) 127 1.99 (1.23) 27 2.31 (1.14) 100 .993 (1, 124) .016
Six months
Night-Wakings 2.25 (1.30) 121 2.01 (1.24) 59 2.47 (1.34) 62 3.35 (1, 118)* .054
Sleep Percent 93.58 (3.32) 121 94.11 (3.35) 59 93.07 (3.30) 62 1.95 (1, 118) .032
Longest Sleep Period 234.40 (81.32) 121 249.45 (79.12) 59 220.09 (83.98) 62 2.01 (1, 118) .033
Sleep Minutes 579.86 (75.83) 121 593.04 (70.78) 59 567.35 (78.90) 62 1.877 (1, 118) .032
Night-Wakings (Diary) 2.67 (1.50) 121 2.03 (1.44) 59 3.28 (1.31) 62 14.42 (1, 118)*** .196
Twelve months
Night-Wakings 1.65 (1.14) 106 1.55 (1.08) 80 1.92 (1.28) 26 2.97 (1, 103) .055
Sleep Percent 95.41 (3.16) 106 95.71 (2.83) 80 94.47 (3.92) 26 2.06 (1, 103) .038
Longest Sleep Period 271.57 (90.73) 106 286.17 (85.44) 80 226.63 (93.44) 26 5.35 (1, 103)* .094
Sleep Minutes 594.17 (57.30) 106 596.67 (47.08) 80 586.47 (46.34) 26 1.19 (1, 103) .023
Night-Wakings (Diary) 2.05 (1.26) 106 1.75 (1.12) 80 2.98 (1.26) 26 14.16 (1, 103)*** .216
Eighteen months
Night-Wakings 1.11 (0.91) 102 1.16 (0.97) 79 .94 (0.65) 23 .585 (1, 99) .012
Sleep Percent 97.05 (2.40) 102 96.95 (2.25) 79 97.42 (1.81) 23 .779 (1, 99) .016
Longest Sleep Period 316.94 (97.15) 102 318.54 (97.10) 79 311.44 (99.33) 23 .058 (1, 99) .001
Sleep Minutes 580.47 (80.67) 102 577.15 (81.98) 79 591.88 (76.65) 23 .494 (1, 99) .010
Night-Wakings (Diary) 1.40 (0.99) 102 1.27 (0.89) 79 1.86 (1.17) 23 3.35 (1, 99)* .063

Night-Wakings = number of actigraphic night-wakings lasting at least five minutes; Sleep Percent = percentage of true sleep time (excluding nighttime wakeful-

ness) from total sleep period; Longest Sleep Period = longest sleep episode without fragmentation during the night; Sleep Minutes = true sleep time; Night-Wakings 

(Diary) = number of diary night-wakings.

*p < .05; **p < .005; ***p < .001.
†The N’s on which these analyses are based represent the number of infants for which we had sleep and NBF data. The N is somewhat lower than the N described in 

Measures (Actigraphy) because of missing NBF data.
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controlling for NBF, revealed lower Maternal Emotional 
Distress, lower Maternal Separation Anxiety, and higher 
Paternal Nighttime Involvement for solitary-sleeping fami-
lies compared with room-sharing families at 3  months. At 
6 months, the MANCOVA was not significant [F(4, 120) = 2.03, 
p  =  .09]. At 12  months, the MANCOVA was significant [F(4, 
101)  =2.47, p  =  .049]. Follow-up ANCOVAs indicated lower 
Maternal Separation Anxiety levels and higer Paternal Overall 
and Nighttime Involvement in solitary-sleeping families. At 
18  months, the overall MANCOVA was again significant [F(4, 
101)  =  2.76, p  =  .031]. Follow-up ANCOVAs revealed higher 
Paternal Nighttime Involvement for solitary-sleeping families 
compared with room-sharing families (Table 5).

Trajectories of parental functioning for persistent 
solitary-sleeping and persistent room-sharing 
families

To test whether the two sleeping arrangement groups showed 
different trajectories of parenting measures from 3 to 18 months 
postpartum, we ran a series of 2-level growth MLMs in which 
phases were nested within subjects.

The generic model’s equations were as follows:

 Level 1 Outcome Time Time2
2: * *ij j j ij j ij ije= + + +β β β0 1  

 Level 2 *Group  1: ;β γ γ0 00 0 0j j ju= + +
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Figure 2. Maternal sleep trajectories by Group: solitary-sleeping (N = 66) and room-sharing (N = 42).

Table 3. Fixed effects estimates (SE) from the growth MLM for mothers

Night-Wakings Sleep Percent Longest Sleep Period Sleep Minutes Night-Wakings (Diary)

Intercept 2.47 (0.11)*** 90.15 (0.44)*** 158.22 (5.26)*** 389.21 (4.35)*** 2.62 (0.13)***
Group 1.28 (0.23) *** −4.86 (0.89)*** −47.57 (10.52)*** −2.79 (8.71) .98 (0.26)***
Time −0.20 (0.04)*** 1.00 (0.14)*** 3.98 (1.23)** −0.58 (1.12) −.25 (0.03)***
Time × Group 0.00 (0.07) −0.11 (0.28) −4.51 (2.47) −2.74 (2.24) −.01 (0.06)
Time2 0.03 (0.02) −0.21 (0.09)* −0.22 (0.78) −0.21 (0.69) −.07 (0.02)***
Time2 × Group −0.09 (0.05) 0.37 (0.17)* 3.46 (1.55)* 1.07 (1.37) −.05 (0.04)

Night-Wakings = number of actigraphic night-wakings lasting at least 5 min; Sleep Percent = percentage of true sleep time (excluding nighttime wakefulness) from total 

sleep period; Longest Sleep Period = longest sleep episode without fragmentation during the night; Sleep Minutes = true sleep time; Night-Wakings (Diary) = number 

of night-wakings according to diary report.

*p < .05; **p < .005; ***p < .001.
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 β γ γ1 1 11 * Groupj j ju= + +0 1 ;  

 β γ γ2 0j j ju= + +2 21 2Group* ;
 

where the outcome measure for phase i for subject j was mod-
eled at level 1 as a function of the subject’s intercept, linear 
effect of time, and the quadratic effect of time, and a level-1 
residual quantifying the specific-phase deviation from these 
effects. At level 2, the Group effect as well as the Group × Time 
and Group × Time2 interaction effects were introduced; thus, at 
level 2, the outcome of subject j was modeled as a function of 
the sample’s intercept (γ00), and Time effects (γ10, γ20), plus the 
deviation of this subject’s Group from the sample’s intercept 
(γ01), and Time effects (γ11, γ21), plus residual terms quantifying 
the deviation of this subject from their Group’s intercept (u0j), 
and time effects (u1j, u2j).

The fixed effects from the growth MLMs for parental meas-
ures are presented in Table 6. For Maternal Emotional Distress, 
we found only a  quadratic time effect indicating a decrease in 
Maternal Emotional Distress levels from 3 to 12  months, and 
an increase in Maternal Emotional Distress levels from 12 to 
18 months for both Groups (Figure 4A). For Maternal Separation 
Anxiety, we found a significant Group effect, indicating lower lev-
els of Maternal Separation Anxiety for solitary-sleeping mothers 
across all phases. We also found a significant Time effect as well 
as a significant Time × Group interaction. Simple slope analysis 
revealed that the linear effect was negative and significant for 
both the room-sharing group (b = −0.09, SE = 0.01, p < .001) and 
the solitary-sleeping group (b = −0.06, SE = 0.01, p < .001). However, 
as Figure 4B shows, mothers in the room-sharing group showed 
greater decline over time in Separation Anxiety. For Paternal 
Overall Involvement, we found significant Time and Group 
effects. As Figure 4C shows, Paternal Overall Involvement levels 
were significantly higher on average for solitary-sleeping fami-
lies. In both groups, Paternal Overall Involvement levels consist-
ently increased over time. For Paternal Nighttime Involvement, 
we found a  significant Group effect, indicating higher levels of 
paternal Nighttime Involvement for solitary-sleeping families 
across all phases. We also found a significant Time effect, a sig-
nificant Time × Group interaction and a significant Time2 effect. 
Simple slope analysis revealed that the linear effect was posi-
tive and significant for both the room-sharing group (b  =  0.13, 
SE  =  0.04, p  =  .001) and the solitary-sleeping group (b  =  0.25, 
SE = 0.04, p < .001). However, as Figure 4D shows, fathers in the 
solitary-sleeping group showed greater increase over time in their 
levels of nighttime involvement.

Discussion
The findings of this longitudinal study demonstrate that 
although mothers in room-sharing arrangements had lower 
objective and subjective sleep quality, almost no differences in 
objective infant sleep quality were found between the groups. 
However, room-sharing mothers reported more night-wakings 
in their infants than mothers did in solitary arrangements. In 
addition, higher levels of maternal separation anxiety were 
found in room-sharing mothers compared with mothers in 
solitary-sleeping arrangements, and paternal overall and night-
time involvement in infant caregiving was higher in solitary 
arrangements.

Maternal and infant sleep in room-sharing and 
solitary-sleeping arrangements

Taking into account the cross-sectional and longitudinal analy-
ses, our findings demonstrated that although both room-shar-
ing mothers and solitary-sleeping mothers demonstrated an 
improvement over time in their sleep quality, room-sharing 
mothers had significantly lower sleep percent, lower longest 
sleep periods, and more night wakings than solitary-sleeping 
mothers from 3 to 18 months postpartum. These findings extend 
previous results [17] by demonstrating that poorer maternal 
sleep quality in room-sharing mother persists also beyond the 
infant’s age of 6 months and are consistent with Teti et al. [16] 
who found that mothers in persistent cosleeping arrangements 
across the first year had more disrupted actigraphy-based sleep 
compared with mothers in other sleeping arrangements.

Interestingly, the cross-sectional examination revealed 
almost no significant differences in objective infant sleep 
between the groups. However, mothers in room-sharing arrange-
ments reported more infant night-wakings than mothers in 
the solitary-sleeping group at 6, 12, and 18 months. The longi-
tudinal comparison of infant sleep patterns in the persistent 
room-sharing and persistent solitary-sleeping groups revealed 
a significant time effect for both groups on all actigraphic 
measures, reflecting the expected consolidation of infant sleep 
over time [15, 46]. In line with the findings of Teti et  al. [16], 
infants in both groups had similar actigraphic sleep patterns. 
The only difference we found was in the longest sleep period 
for which infants in persistent solitary-sleeping arrangements 
had a longer stretch of uninterrupted sleep in comparison to 
persistent room-sharing infants. Moreover, and consistent with 
recent findings [11, 16], our results also indicate that mothers in 
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Table 4. Fixed effects estimates (SE) from the growth MLM for infants

Night-Wakings Sleep Percent Longest Sleep Period Sleep Minutes Night-Wakings (Diary)

Intercept 1.82 (0.12)*** 94.85 (0.31)*** 240.84 (7.61)*** 593.16 (4.59)*** 2.44 (0.19)***
Group 0.28 (0.24) −0.59 (0.63) −54.12 (15.22)** −5.32 (9.18) 1.14 (0.24)***
Time −0.34 (0.03)*** 1.04 (0.10)*** 12.79 (2.37)*** 7.74 (1.38)*** −0.16 (0.03)***
Time × Group −0.08 (0.07) 0.13 (0.19) 4.52 (4.73) 4.85 (2.77) 0.03 (0.06)
Time2 0.02 (0.02) −0.06 (0.06) 5.59 (1.54)*** −2.00 (0.96)* −0.08 (0.02)***
Time2 × Group −0.04 (0.04) 0.01 (0.13) 5.86 (3.08) −0.34 (1.92) −0.09 (0.04)*

Night-Wakings = number of actigraphic night-wakings lasting at least 5 min; Sleep Percent = percentage of true sleep time (excluding nighttime wakefulness) from total 

sleep period; Longest Sleep Period = longest sleep episode without fragmentation during the night; Sleep Minutes = true sleep time; Night-Wakings (Diary) = number 

of night-wakings according to diary report.

*p < .05; **p < .005; ***p < .001.

D
ow

nloaded from
 https://academ

ic.oup.com
/sleep/article/41/2/zsx207/4753805 by guest on 20 August 2022



persistent room-sharing arrangements report that their infants 
wake up more frequently during the night than do mothers in 
persistent solitary-sleeping arrangements.

Why is it that mothers in persistent room-sharing arrange-
ments have poorer objective and subjective sleep than mothers 
in persistent solitary arrangements, whereas for their infants, 
differences are reflected mainly in maternal reports of night-
wakings but not in objective sleep? The correlational design 
of the present study precludes inferring about causality. We 
do not know whether sleeping arrangements per se are the 
cause for the differences in maternal sleep quality, or whether 
another factor explains them. For example, it could be that per-
sistent room-sharing mothers had pre-existing sleep distur-
bances that influenced their choice to room-share in the first 
place [17], or that certain psychological characteristics, such 
as heightened postpartum distress, were responsible for both 
their choice to share a room and their higher levels of sleep 
disturbances. However, although not definitive, the possibil-
ity that the conditions created by the sleeping arrangements 
explain the differences in maternal sleep quality, should be 
taken into consideration. For instance, it could be that because 
of their proximity to the infant during the night, room-shar-
ing mothers were more likely to be awakened by their infant’s 
awakenings or by the infant’s movements and vocalizations 
during sleep. Thus, their sleep might be more easily inter-
rupted by the natural sounds of the infants during sleep, or by 
short arousals that may go unnoticed when the infant sleeps 
in a different room. This may also explain why room-sharing 
mothers report more infant night-wakings, as they may detect 
more night-wakings, or may be more likely to interpret activity 

during sleep (change in position, vocalizations) as awakenings. 
Teti et al. [16] suggested that the differences in the number of 
reported infant awakenings could be related to heightened lev-
els of distress in cosleeping mothers. Accordingly, the higher 
levels of maternal separation anxiety characterizing our sam-
ple of room-sharing mothers might have contributed to hyper-
sensitivity to infant night-wakings, leading to higher reports 
of these awakenings. Another possible explanation for the dif-
ferences in reported infant night-wakings, but not in object-
ive infant night-wakings, is that persistent solitary-sleeping 
infants may have had more opportunities to develop self-
soothing capacities that enable them to resume sleep after nat-
urally awakening during the night [4], whereas room-sharing 
infants might signal more upon awakening and might require 
more parental help to resume sleep. If this is true, then room-
sharing mothers will naturally be more aware of the infant 
awakenings. It might also be the case that the capacity to self-
sooth has a positive impact on the infant’s ability to stretch 
sleep for longer periods of time; as interestingly, the only acti-
graphic sleep parameter that differed between the two groups 
of infants was the longest uninterrupted sleep period. All these 
hypothetical explanations should be further explored in future 
studies. Nevertheless, the possibility that room-sharing may 
contribute to consistent poorer maternal sleep quality during 
the first 18  months, whereas solitary-sleeping arrangements 
may encourage infants to develop nighttime self-soothing, 
should be thoughtfully examined and considered, especially 
in light of the recent recommendation of the AAP that par-
ents share a room with their infants until the infant’s age of 
12 months [10].
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Figure 3. Infant sleep trajectories by Group: solitary-sleeping (N= 66) and room-sharing (N = 42).
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Parental functioning in room-sharing and solitary-
sleeping arrangements

Various personal, familial, and cultural factors have been 
described in the literature as affecting parental choices regard-
ing sleeping arrangements. Among those reasons, convenience 
and facilitation of nighttime caregiving and breastfeeding are 

frequently cited [5, 8, 10]. Our findings support these assump-
tions by demonstrating higher rates of breastfeeding in room-
sharing mother–infant dyads. However, our findings shed 
light on several other parental psychological factors that are 
associated with room-sharing and that have received only 
limited scientific attention in the past. Specifically, we found 
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Table 5. ANCOVA tests (controlling for NBF) comparing parental functioning between room-sharing and solitary-sleeping families at 3, 6, 12, 
and 18 months

Total Solitary-sleeping Room-sharing

Mean (SD) N Mean (SD) N Mean (SD) N F (df) Partial ɳ2

Three months
# Maternal Emotional 

Distress
.096 (.95) 131 −.00 (.78) 29 .44 (1.33) 102 4.06 (1, 128)* .060

Maternal Separation 
Anxiety

2.95 (.41) 131 2.94 (.37) 29 2.95 (.43) 102 4.06 (1, 128)* .060

Paternal Overall 
Involvement

2.88 (.59) 131 3.08 (.49) 29 2.82 (.60) 102 2.54 (1, 128) .038

Paternal Night 
Involvement

1.85 (.92) 131 2.15 (1.11) 29 1.77 (.85) 102 4.83 (1, 128)* .070

Six months
# Maternal Emotional 

Distress
−.02 (.84) 126 .07 (.93) 59 −.11 (.80) 67 1.08 (1, 123) .017

Maternal Separation 
Anxiety

2.84 (.43) 126 2.75 (.36) 59 2.92 (.48) 67 3.03 (1, 123) .047

Paternal Overall 
Involvement

3.06 (.60) 126 3.19 (.59) 59 2.94 (60) 67 3.95 (1, 123) .06

Paternal Night  
Involvement

2.37 (1.12) 126 2.64 (1.14) 59 2.14 (1.06) 67 14.53 (1, 123)*** .19

Twelve months
# Maternal Emotional 

Distress
.10 (.99) 108 .10 (1.01) 79 .10 (.94) 29 .00 (1, 105) .000

Maternal Separation 
Anxiety

2.67 (.38) 108 2.60 (.32) 79 2.86 (.48) 29 6.31 (1, 105) ** .108

Paternal Overall 
Involvement

3.10 (.64) 108 3.32 (.62) 79 2.89 (.58) 29 8.03 (1, 105)*** .142

Paternal Night 
Involvement

3.03 (1.48) 108 3.24 (1.44) 79 2.46 (1.45) 29 7.30 (1, 105)*** .123

Eighteen months
# Maternal Emotional 

Distress
−.04 (.83) 107 .02 (.89) 80 −.23 (.58) 27 .90 (1, 104) .017

Maternal Separation 
Anxiety

2.58 (.37) 107 2.54 (.36) 80 2.69 (.38) 27 2.08 (1, 104) .039

Paternal Overall 
Involvement

3.33 (.63) 107 3.38 (.62) 80 3.19 (.65) 27 1.90 (1, 104) .035

Paternal Night 
Involvement

3.25 (1.54) 107 3.51 (1.42) 80 2.50 (1.66) 27 9.07 (1, 104)*** .148

# Maternal Emotional Distress = averaged standard scores of EPDS (depressive symptoms) and BAI (anxiety) measures.

*p < .05; **p < .005; ***p < .001.

Table 6. Fixed effects estimates (SE) from the growth MLMs for parental variables

Maternal emotional distress Maternal separation anxiety Paternal Overall Involvement Paternal Nighttime Involvement

Intercept −0.28 (0.08)*** 2.76 (0.04)*** 3.12 (0.06)*** 2.68 (0.13)***
Group −0.11 (0.15) 0.25 (0.08)*** −0.44 (0.12)*** −1.00 (0.26)***
Time −0.02 (0.01) −0.07 (0.01)** 0.073 (0.01)*** 0.19 (0.03)***
Time × Group −0.03 (0.03) −0.04 (0.02)* −0.04 (0.02) −0.12 (0.05)*
Time2 0.03 (0.01)** 0.01 (0.00) −0.00 (0.00) −0.04 (0.02)**
Time2 × Group 0.00 (0.02) −0.01 (0.01) 0.01 (0.01) 0.04 (0.03)

Maternal emotional distress = averaged standard scores of EPDS (depressive symptoms) and BAI (anxiety) measures.

*p < .05; **p < .005; ***p < .001.
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that mothers in room-sharing arrangements had higher lev-
els of separation anxiety from their infants than mothers in 
solitary arrangements at 3 and 12  months postpartum, and 
fathers in room-sharing families were relatively less involved 
in nighttime infant caregiving at 3, 12, and 18  months post-
partum. Differences in general emotional distress were found 
only at 3 months postpartum with mothers in solitary-sleep-
ing arrangements reporting higher levels of distress, but this 
trend was not consistent and disappeared at the following 
assessments. The examination of the trajectories for the two 
persistent groups revealed a similar pattern. Persistent room-
sharing families were characterized by a higher level of mater-
nal separation anxiety and by lower levels of paternal overall 
involvement and paternal nighttime caregiving. Maternal sep-
aration anxiety (feelings of concern, longing, and loneliness 
when separating from the infant) is a relevant construct with 
regard to sleeping arrangement decision because putting the 
infant to sleep in a different room involves separating from 
him or her physically every night [31, 47]. A mother with initial 
higher separation anxiety might worry that she would not be 
able to protect or help her infant if he or she would sleep in 
a different room and her need for proximity is likely to influ-
ence her decision to sleep close to the infant. Sleeping close 
to the infant, and being aware to the infant’s night-wakings, 
may reinforce or maintain the mother’s separation anxiety 
in turn. Our findings are in line with those of Scher [31] who 
found that higher maternal separation anxiety was associ-
ated with more maternal involvement in settling the infant 
to sleep. These findings, together with the fact that maternal 
depressive or anxiety symptoms were not associated with per-
sistent sleeping arrangement patterns, suggest that maternal 
emotional distress, which is specifically infant-related, might 
be more relevant to the understanding of maternal decisions 

regarding infant sleep location than maternal general emo-
tional distress.

Our findings regarding lower paternal involvement in over-
all caregiving and in nighttime caregiving in persistent room-
sharing families resemble the results of Teti et al. [16] who found 
persistent cosleeping to be associated with maternal reports of 
coparenting distress and suggested that cosleeping may help 
the mother compensate for feelings of lack of support in her 
marriage [16]. The present findings indicate that when early in 
the infant’s life parents share caregiving responsibilities dur-
ing the day and night, it is more likely that they would endorse 
solitary-sleeping arrangement. Highly involved fathers might be 
more dominant in decision-making regarding infant sleep loca-
tion, and they may prefer solitary sleep for their infants and for 
themselves. In families where mothers are the main caregiver, 
mothers may be more likely to choose room-sharing, because 
closeness to the infant might facilitate nighttime caregiving 
especially when the mother is solely responsible for addressing 
the infant awakenings.

This study has several limitations. Our sample was com-
prised mainly of families from the middle socioeconomic 
class  in Israel who, in general, seems to endorse western 
norms regarding infant sleep and sleeping arrangement [48]. 
Although large individual differences in terms of sleeping 
arrangement choices and the timing of implementing these 
changes exist in western societies, including Israel, solitary-
sleeping arrangement as a desirable goal is the common 
standard. Therefore, the characteristics of our sample limit 
the generalizability of our findings to others cultures in which 
cosleeping (bed-sharing or room-sharing) is the norm [5, 49]. 
Second, although the longitudinal nature of the study is a clear 
advantage that allowed examining the trajectories of infant 
and maternal sleep as a function of sleeping arrangements, 
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Figure 4. Trajectories of parental factors by Group: solitary-sleeping (N = 66) and room-sharing (N = 42).
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the design is still correlational. Third, because of our relatively 
small sample size, we were limited in the number of sub-
groups that we could analyze. Consequently, we looked only 
on the broad distinction between persistent room-sharing and 
solitary-sleeping families and could not make a finer differen-
tiation between additional subtypes of sleeping arrangements 
such as families who share a room part of the night or fami-
lies who switch between the different arrangements from one 
point in time to the other. Also, we did not ask parents about 
their motivations or intentions; thus, we do not know whether 
room-sharing was proactive (planned) or reactive and whether 
this has influenced infant sleep quality as has been suggested 
previously [50].

Conclusions
This longitudinal study demonstrated that in comparison to 
persistent solitary-sleeping families, persistent room-sharing 
families were characterized by higher levels of maternal sleep 
disturbances, higher maternal separation anxiety, and lower 
paternal daytime and nighttime involvement. These differ-
ences existed from the infant’s age of 3 months and remained 
consistent until the age of 18 months. Because the differences 
between the groups were evident as early as at 3 months post-
partum, it could be possible that these parental factors shaped 
the parents’ choice about their preferred sleeping arrangement 
[16]. However, in a broader context, when applying the transac-
tional model of infant sleep development to our findings [3, 4], 
it is plausible that the different factors examined in this study 
mutually and continuously interact and influence each other 
over time. For example, we suggest that the following chain of 
transactions may occur among sleep, parent functioning, and 
sleeping arrangements: mothers with higher levels of early sep-
aration anxiety and disturbed sleep are more likely to choose 
room-sharing arrangements especially when their partner is 
not involved in caregiving; these mothers are more likely to 
be vigilant to the infant’s awakenings and are more likely to 
be awakened by the infants’ sounds during the night; being 
awake during the night increases the likelihood of maternal 
active involvement in soothing the infant back to sleep when 
the infant wakes up; active nighttime soothing may reinforce 
the infants signaling behavior, which in turn may affect the 
mother’s sleep and separation anxiety, the levels of pater-
nal involvement, and the decision to maintain room-sharing 
arrangements, and so on. Of course this is a hypothetical sug-
gestion for a possible chain of relationships between the differ-
ent factors examined in this study, which should be examined 
further in future studies.

To conclude, the findings of the current study do not imply 
that one sleeping arrangement is better than the other, and nat-
urally there are many factors that influence parental sleeping 
arrangements decisions. However, we do believe that our findings 
showing more disturbed sleep in persistent room-sharing mother 
should be taken into account among the various considerations 
leading parents to choose their preferred sleeping arrangements. 
The present study also suggests that sleeping in the parents’ 
room does not seem to make a big difference for the infants in 
terms of their objective sleep quality. An important question for 
future studies will be whether the higher frequency of reported 
infant night-wakings in room-sharing infants is a result of differ-

ences in the development of infant self-soothing behaviors.
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