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Abstract

Purpose Co-sleeping is common in children with co-morbid conditions. The aim of the study was to analyze the prevalence and
determinants of parent—child co-sleeping in children with co-morbid conditions and sleep-disordered breathing and the impact on
parental sleep.

Methods Parents of consecutive children undergoing a sleep study filled in a questionnaire on co-sleeping.

Results The parents of 166 children (80 boys, median age 5.7 years (0.5-21) participated in this study. The most
common co-morbid conditions of the children were Down syndrome (17%), achondroplasia (11%), and Chiari
malformation (8%). The prevalence of parent—child co-sleeping was 46%. Reasons for co-sleeping were mainly
reactive and included child’s demand (39%), crying (19%), nightmares (13%), medical reason (34%), parental
reassuring or comforting (27%), and/or over-crowding (21%). Sixty-eight percent of parents reported that co-
sleeping improved their sleep quality because of reassurance/comforting (67%), reduced nocturnal awakening
(23%), and child supervision (44%). Forty percent of parents reported that co-sleeping decreased their sleep quality
because of nocturnal awakenings or early wake up, or difficulties initiating sleep (by 77% and 52% of parents,
respectively), whereas both positive and negative associations were reported by 29% of the parents. Co-sleeping was
more common with children <2 years of age as compared to older children (p <0.001).

Conclusions Parent—child co-sleeping is common in children with co-morbid conditions and sleep-disordered breathing. Co-
sleeping was mainly reactive and had both positive and negative associations with parental sleep quality. Co-sleeping should be
discussed on an individual basis with the parents in order to improve the sleep quality of the family.
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Abbreviations Introduction
yrs.  years
wks  weeks Co-sleeping is an umbrella term that implies bed- or room-

sharing for all or part of the night and does not necessarily
refer to a child sleeping with a parent because other members
(i.e., siblings) may be involved. Co-sleeping is a longstanding
and worldwide practice with a prevalence ranging from 6 to
70% depending on the age of the child, the region of the
world, and numerous socio-cultural determinants [1]. Unlike
Asian and African countries in which interdependence is val-

P4 Brigitte Fauroux

brigitte. fauroux @aphp.fr ued, Western countries praise and encourage early indepen-

dence for sleep. This attitude is mainly explained by the po-

! Pediatric noninvasive ventilation and sleep unit, AP-HP, Hopital tential risk of suffocation in infants and, in older children, the
Necker Enfants-Malades, Paris, France . . . .

report of conflicting data on sleep quality associated with co-

? Paris Descartes University, Paris, France sleeping, both for the child and his/her parents [1-5]. Co-

*  ASV Santé, Gennevilliers, France sleeping may be either a pro-active and intentional choice,
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as a matter of routine, cultural beliefs or parental preference, or
reactive, as a response to a problematic situation that may
concern the child or the parents. This distinction between
pro-active and reactive co-sleeping is essential for the under-
standing and the evaluation of the consequences of co-
sleeping on the sleep quality of the child and parents.

Co-sleeping has been shown to be more prevalent in chil-
dren with underlying disorders such as cerebral palsy and/or
epilepsy [6, 7], autism [8], and Duchenne muscular dystrophy
[9]. Reasons for co-sleeping may then include medical and
personal factors, as well as the need for special care at night.

The majority of children referred to a sleep laboratory of a
pediatric university hospital for an evaluation of sleep-
disordered breathing have chronic, rare, genetic, and often
severe underlying diseases [10]. The prevalence of parent—
child co-sleeping may thus be higher in this population as
compared to the general population. The subjective sleep
quality of the child and the family may then be impaired by
the child’s objective sleep-disordered breathing, but also by
associated practices such as co-sleeping.

The aim of the present study was to analyze the prevalence,
patterns, and determinants of parent—child co-sleeping in chil-
dren referred to the sleep laboratory of a pediatric university
hospital for the evaluation of sleep-disordered breathing.

Material and methods
Questionnaire

The parents of all consecutive children undergoing a sleep
study in the pediatric sleep laboratory of Necker University
Hospital, Paris, France, between April and July 2017, filled in
a questionnaire on parent—child co-sleeping. This comprised
questions on the family structure (two parents or single par-
ent), number and ages of siblings, employment status of the
parents, number of main room and bedrooms, and pets at
home. Crowding was evaluated as the number of persons at
home divided by the number of bedrooms. Co-sleeping was
explored with multiple-choice questions about bed and room
sharing, with occurrence ranging from never to every night,
reasons for co-sleeping and the impact of co-sleeping on the
parental sleep quality. Demographic (age, gender), and medi-
cal (co-morbid condition, results of the sleep study, use of
noninvasive ventilation (NIV) at night) characteristics were
also analyzed. Obstructive sleep apnea (OSA) was defined
by an apnea-hypopnea index (AHI) >1 event/h with mild
OSA defined by 1 < AHI<5 events/h, moderate OSA by 5
< AHI <10 events/h, and severe OSA by AHI> 10 events/h
[11]. Parental sleepiness was assessed by the Epworth
Sleepiness Scale with daytime sleepiness defined by a score
> 10 [12, 13]. The questionnaires were not offered to parents
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who did not speak French or who did not live with their child
on a daily basis.

Informed consent was obtained from all individual partic-
ipants included in the study. All procedures were in accor-
dance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki dec-
laration and its later amendments or comparable ethical stan-
dards and the study was approved by the Ethical Committee
(Comité de Protection des Personnes Ile France II (CPP II) on
May the 18th, 2017 (number ID-RCB/EUDRACT: 2013-
A00374-41).

Statistical analysis

Data were expressed as median and range. Categorical data
were compared using the chi-square test. Comparisons be-
tween two groups of continuous data used the Student 7 test
(parametric test) or the Mann—Whitney Rank Sum Test (non-
parametric test). Comparisons between three groups of quan-
titative data used the One-Way Analysis of Variance test (para-
metric test) or the Kruskal-Wallis One-Way Analysis of
Variance on Ranks test (nonparametric test). A p value <.05
was considered significant.

Results

The parents of 166 children (80 males), median age
5.7 yrs. (range 0.5-21) participated in the study. All the
children had a co-morbid condition with the most com-
mon conditions being Down syndrome (17%), achondro-
plasia (11%), Chiari malformation (8%),
craniofaciostenosis (5%), Pierre Robin sequence (5%),
Prader Willi syndrome (4%), neuromuscular diseases
(4%), and metabolic diseases (4%) (Table 1). Home NIV
was used by 8 (5%) children. A poly(somno)graphy was
performed in 156 (94%) children whereas 10 (6%) chil-
dren had an overnight recording of gas exchange (8 with
NIV and 2 during spontaneous breathing during the NIV
weaning process). OSA was present in 102 (65%) of the
children with 56 (36%) having mild OSA, 19 (12%) mod-
erate OSA, and 27 (17%) severe OSA. Twenty-one per-
cent of the parents were single parents (Table 2). Twenty
percent of the children had no sibling, 40% had one sib-
ling, and 40% had two or more siblings. Fifty percent of
the mothers and 75% of the fathers were employed. The
majority of the parents had regular working hours with
7% of the mothers and 25% of the fathers having night
shifts. Pets at home were reported by 28% of the families
(Table 2). The median number of main rooms and bed-
rooms was 4 and 3, respectively.

Parent—child co-sleeping was reported by 46% of the par-
ents with a frequency of 1 or 2 nights/week for 17%, 3 to 4
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Table 1 Description of the patients (n = 166) Table 2 Information on
family and housing Parental status (7 = 166)
Median age (years), range 5.8 (0.5-20) Single parent, n (%) 35 (21%)
Age group, n (%) Siblings, n (%)
<2 years 29 (17) No sibling 33 (20)
>2 and < 6 years 57 (34) 1 sibling 67 (40)
>6 and < 10 years 5131 >2 siblings 66 (40)
>10 years 29 (17) Parent employment, 1 (%)
Gender (girls, boys) 86/80 Mother employed 91 (55)
Main co-morbid condition, n (%) Regular working hours 76 (84)
Down syndrome 29 (17) Night shifts 6 (7)
Achondroplasia 18 (11) Father employed 125 (75)
Chiari malformation 14 (8) Regular working hours 97 (78)
Craniofaciostenosis (Crouzon, Apert, Pfeiffer) 8 (5) Night shifts 25 (20)
Pierre Robin sequence 8(5) Pet at home, 1 (%) 47 (28)
Prader Willi syndrome 7(4) Dog 19 (11)
Neuromuscular disease 6 (4) Cat 27 (16)
Metabolic disease 6 (4) Other 15(9)
Laryngeal obstruction (malacia, paralysis) 53) Housing, median (range)
Velopalatine cleft 53) Number of main rooms 4 (1-6)
Cardiac disease 4(2) Number of bedrooms 3 (0-6)
Rett syndrome 3(2)
Goldenhar—Francheschetti syndrome 3(2)
Other 50 (30)

Patients treated with home noninvasive ventilation, n (%) 8 (5)
Results of sleep studies (n = 156)

AHI, median (range) 2 (0-68)
AHI <1 event/h, n (%) 54 (35)
1 < AHI <S5 events/h, n (%) 56 (36)
5<AHI<10 events/h, n (%) 19 (12)
AHI > 10 events/h, n (%) 27 (17)

AHI apnea—hypopnea index

nights/week for 4%, and > 5 nights/week for 26% of the total
population (Table 3). Bed-sharing was reported by 53% and
room-sharing by 42% of the parents. Co-sleeping was more
frequent in single parents as compared to two parents families
(66% vs. 41%, p=0.002). Reasons for co-sleeping reported
by the parents included: child’s demand (39%), crying (19%),
or nightmares (13%), medical reason (34%), parental
reassuring or comforting (27%), absence of one parent (8%),
crowding (21%), and/or family habits (10%). Crowding
scores were higher in families reporting crowding as a reason
for co-sleeping (the mean crowding ratios were 2.6 + 1.0 and
1.9+ 1.2 in families evoking and not evoking crowding, re-
spectively, p = 0.048). Sixty eight percent of parents reported
that co-sleeping improved their sleep quality because of
reassurance/comforting (67%), reduced nocturnal awakening
(23%), and child supervision (44%). Forty percent of parents
reported that co-sleeping decreased their sleep quality because
of nocturnal awakenings or early wake up (77%) or

difficulties initiating sleep (52%), whereas both positive and
negative associations were reported by 29% of the parents.

Parent—child co-sleeping was significantly more common
in children younger than 2 years of age as compared to the
older age groups (p <0.001, Fig. 1). Co-sleeping was not as-
sociated with the type of co-morbid condition. Indeed, when
looking at the three most common disorders, namely Down
syndrome, achondroplasia, and Chiari malformation, the prev-
alence of co-sleeping was 55%, 61%, and 50%, respectively
(p =0.58). However, when co-sleeping was present, the prev-
alence of frequent co-sleeping, namely > 5 nights/week, was
more common in patients with achondroplasia (56%), as com-
pared to patients with Down syndrome (17%) or Chiari mal-
formation (14%) (p = 0.009).

Parent—child co-sleeping was not associated with objective
sleep-disordered breathing assessed by the AHI on the sleep
study (p =0.59). Co-sleeping was reported by 5 of the 8 par-
ents of patients treated with home NIV with one parent
reporting co-sleeping 1 or 2 nights/week and 4 parents
reporting co-sleeping > 5 nights/week. Of the 47 families
who had a pet at home, 12 were sleeping with their pet among
which 4 families were sleeping with the pet in their own bed.
For 10 (83%) of these families, sleeping with the pet did not
affect sleep. Finally, 29 (17%) parents had daytime sleepiness
as defined by the Epworth Sleepiness Scale with only 10
(34%) parents reporting parent—child co-sleeping (1 to 2
nights/week: 5 parents, 3 to 4 nights/week, 2 parents, and >
5 nights/week, 3 parents).
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Table 3  Information on co-sleeping
. <2 yrs
- i = 777 2-6

Frequency of co-sleeping (n = 166), n (%) 2l - 6_12)';Srs

Never 89 (54) B >12yrs

1 or 2 nights/week 28 (17)

3 to 4 nights/week 64

> 5 nights/week 43 (26)
Parental bedroom sharing (n = 74)*, n (%)
Bed-sharing 41 (53)
Room-sharing 32 (42)
Both 1 (1)
Reasons for co-sleeping (n=77), n (%)
Child’s demand 30 (39)
Child’s crying 15 (19)
Child’s nightmares 10 (13)
Medical reason 26 (34)
Reassures/comforts you 21 (27)
Absence of one parent 6 (8)
Family habits 8 (10)
Crowding 16 (21)
Other 8 (10)
Several 36 (47)
Associations of co-sleeping with parental
sleep quality (n=77), n (%)
No association 11 (14)
Positive associations 52 (68)
Reassures/comforts you 35(67)
Child supervision 23 (44)
Reduces night rises 12 (23)
Other 5(10)
Several 20 (38)
Negative associations 31 (40)
Nocturnal awakenings or early wake up 24 (77)
Difficulties to get asleep 16 (52)
Makes you feel too warm 2 (6)
Other 2 (6)
Several 12 (39)
Both positive and negative associations 22 (29)

*Data not available for 3 patients

Discussion

This study is the first to analyze parent—child co-sleeping in a
large cohort of children with co-morbid conditions referred to
a pediatric sleep laboratory for the evaluation of sleep-
disordered breathing. The prevalence of co-sleeping was high
(46%) and reasons for co-sleeping were numerous with the
child’s demand (39%) and a medical reason (34%) being the
most commonly reported. Co-sleeping was mainly reactive
and had both positive and negative associations with parental
sleep quality.
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Bed-sharing (the practice of parent and child sharing a
sleeping surface) and co-sleeping (shared sleep that includes
room-sharing, bed-sharing and everything in between) is a
worldwide phenomenon that has been debated for decades.
The prevalence of co-sleeping is highly dependent on age with
a peak in the first 12 months of age which is explained by
breastfeeding practice [2]. Indeed, breastfeeding and bed-
sharing appear to be mutually reinforcing [1]. Co-sleeping is
also largely influenced by cultural background with a higher
prevalence in Asian and African than in Caucasian countries
[2, 4,14, 15].

Although sleep tends to be recognized as a global health
concern, co-sleeping has been poorly studied in the general
French population and mostly within the context of sudden
infant death prevention [16]. A national survey performed in
2017 by the French National Institute on Sleep and Vigilance
(Institut National du Sommeil et de la Vigilance (INSV)) on a
representative sample of 1000 individuals in France is thus
particularly interesting [17]. This survey showed that 25% of
the adults living with a child reported parent—child co-
sleeping. Co-sleeping was reported as being “occasional”
for 68% of the participants and concerned mainly children
between the age of 2 and 5 years (45%) and older (45%).
Co-sleeping was nearly exclusively reactive with only 11% of
the participants reporting a personal decision, routine, habits, or
cultural belief. The most common reasons for parent—child co-
sleeping were child’s crying (31%), child’s demand (28%), ab-
sence of one parent (21%), and/or a medical reason (17%).

The prevalence of parent—child co-sleeping was nearly
twice as high in the present study (46%) than in the general
French population (25%) with also a higher number of co-
sleeping nights per week [17]. This is not surprising as co-
sleeping has been reported to be common in children with
chronic diseases such as neurological disorders, cerebral palsy
and/or epilepsy [6, 7], autism [8], and Duchenne muscular
dystrophy [9]. In these populations, parent—child co-sleeping
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is mostly reactive and explained by the child’s night-time care
needs [18]. This was also observed in the present study with a
medical reason being cited as a reason for co-sleeping by 34%
of the parents. As the children suffered from a large range of
heterogeneous disorders, it was not possible to list the differ-
ent medical reasons reported by the parents. Of note, for 27%
of the parents in the present study, co-sleeping was reassuring
or comforting. This contrasted with only 16% in the French
national INSV survey (16%). Finally, it is important to note
that several reasons for co-sleeping were cited for nearly half
of the parents.

A main observation of our study is that nearly two thirds of
the parents reported positive associations of parent—child co-
sleeping with their own sleep quality. An opposite effect was
observed in the INSV study which revealed that 45% of the
adults who co-slept with their child reported negative associ-
ations with their sleep and only 25% positive associations
[17]. In the INSV study, negative associations comprised
night rises or early wake ups (for 29% of the adults) and
difficulties initiating sleep (for 18% of the adults). This differ-
ence may be explained by the presence of a co-morbid condi-
tion in the children of the present study.

The prevalence of parent—child co-sleeping did not differ
among the three main diseases, namely Down syndrome,
achondroplasia, and Chiari malformation. Eight children were
treated with home NIV. NIV may be perceived as a stressful
treatment because it associates an intrusive, although nonin-
vasive, technology that the child has to sleep with during the
entire night [19]. But, as the aim of NIV is to correct sleep-
disordered breathing and restore a normal sleep duration and
quality, it is generally well accepted by the child and the care-
givers. In our experience, most children accept NIV very well
and have an objective mean compliance of around 8.5 h of
NIV use per night [20]. This may be explained by the im-
provement in sleep quality of the child with NIV, as shown
in children with spinal muscular atrophy or Duchenne muscu-
lar dystrophy [21, 22]. However, the small number of children
treated with NIV does not allow any comparison with patients
not treated with NIV.

We are aware of the limitations of our study. Co-sleeping
was evaluated in a highly selected population referred to a
pediatric tertiary university hospital. Moreover, it was not
possible to separate the impact of the co-morbid condition
from the sleep-disordered breathing on the co-sleeping.
Families came from different socio-economic and cultural
backgrounds which were not evaluated. As the parents re-
ported several reasons for co-sleeping, which could be both
pro-active and reactive, it was not possible to separate and
thus compare the parents in whom co-sleeping was pro-
active or reactive. Sleep quality in the parents was not
assessed objectively, for example by actigraphy.
Moreover, it was not possible to ascertain the reasons for
parental daytime sleepiness. Co-sleeping was not assessed

in a control group. And finally, the number of children treat-
ed with home NIV was small.

In conclusion, parent—child co-sleeping is common in chil-
dren with co-morbid conditions and sleep-disordered breath-
ing. Co-sleeping was mainly reactive and was associated with
both positive and negative associations with parental sleep.
Parent—child co-sleeping should be discussed on an individual
basis with the parents in order to improve the sleep quality of
the family.
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