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Sleep characteristics of asthmatics in the first four
years of life: a comparative study

E Tirosh, A Scher, A Sadeh, M Jaffe, P Lavie

Abstract
The association between asthma and sleep
disturbances was assessed as part of a com-
munity survey of sleep patterns in children
aged 4-48 months. A questionnaire covering
the area of past and present sleep and settling
behaviour, as well as health history and demo-
graphic data, was administered to 752 mothers
of children visiting 14 well baby clinics. Fifty
one (6.8%) of the children who were diagnosed
as having asthma by their paediatricians were
compared with the remaining healthy controls
(children with perinatal problems, other
chronic illnesses, developmental problems, or
repeat admissions to hospital were excluded).
Thirty nine per cent of the children with
asthma and 38% of the normal controls were
identified as regular wakers. The number of
interrupted nights each week, settling time,
and sleep duration were comparable.

In the children with asthma an uninterrupted
night's sleep was acquired later than in the
control group. Parental perception of the
severity of the sleep problem was similar in the
two groups, as were the calming techniques.

It is concluded that this study does not
support a significantly increased prevalence of
sleep disturbances among young children with
asthma compared with their healthy peers.
(Arch Dis Child 1993; 68: 481-483)
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Sleep disorders in childhood have been attrib-
uted to a variety of factors.' Previous studies of
children's sleep disorders have devoted relatively
little attention to children's physical health as a

potential explanatory factor. The respiratory
system is of particular interest in relation to
sleep. Changes in infants' respiratory patterns
were shown in different sleep states2 and in sick
neonates.3 Disorders of the airways such as

tonsilladenoidal enlargement,4 chronic otitis
media,5 and allergic disorders6 have all been
related to sleep disturbances in children. Recur-
rent attacks of asthma have also been discussed
as a potential cause of children's sleep dis-
orders.7" In addition to the respiratory problem
itself, treatment with theophylline may have a
stimulating effect on the central nervous system,
and thus also result in sleep disturbance. '°
The psychological profile of the child may also

be relevant as an aetiological factor in asthma" 12

and as an inducer of sleep disorders."'"'
The purpose ofthis study was to evaluate sleep

characteristics in a group of young children with
asthma compared with healthy controls by
evaluating the sleep behaviour of the subjects as

perceived by their parents.
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Subjects and methods
The cohort for this study consisted of a group of
752 children aged 4 months to 4 years attending
14 well baby clinics. The clinics offer service in
districts with well defined socioeconomic levels'6
in the greater Haifa area. Thus all four socio-
economic categories were represented in the
cohort, which accurately reflected their distribu-
tion in Israeli society. The well baby clinic
provides free medical and developmental super-
vision and preventive health care until the age of
5 years. In the first 2 years of life the attendance
in the well baby clinic varies between 85 and 95%
and decreases to 70% thereafter.

For the purpose ofthe sleep study, each parent
(mother or father) of a child between 4 and 48
months was asked to complete a specially
designed questionnaire based on previously
published questionnaires'7 18 which covered the
following areas of interest: demographic data,
gestational and perinatal history, previous ill-
nesses, and present medical status. Details were
also obtained on settling and sleep patterns, and
sleep related handling procedures. In addition,
the questionnaire included items pertinent to the
parents' perceptions of the type and severity of
their child's sleep problems. These were scored
on a six point scale from 1 'no problem' to 6 'a
very severe problem'. The nurses with access to
the medical records helped the parents in the
completion of the questionnaires whenever
necessary. The socioeconomic-status was defined
on the basis of parental employment. 19
The following sleep characteristics were

derived from the questionnaires: (a) interrupted
nights - the number of interrupted nights each
week; (b) number ofawakenings - the number of
sleep interruptions each night; (c) settling
latency (day/night) - the time required to fall
asleep; and (d) midsleep latency - the time
required to fall asleep once midsleep awakening
had occurred. Other characteristics noted were
settling and wakening time, sleep duration, age
at which all night sleep started, and settling
techniques. A child was included in the study
group if recurrent wheezing episodes requiring
drug treatment were recorded and a diagnosis of
asthma was suggested by the doctor treating the
child. Children presenting with an active respira-
tory problem were not included in the study
group. No attempt was made to analyse drug
regimens or disease severity as a standardised
diagnostic/treatment approach was not ascer-
tained.

STATISTICAL ANALYSIS
The X2 test was used for categorical data, the t test
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Table I Sleep characteristics ofchildren with asthma and healthy controls (controlledfor age).
Values given for children with asthma and controls are mean (SD)

Children
wnth asthma Controls Mean (SE) F p
(n=51) (n=609) difference Value Value

No of waking nights per week 4-8 (2 5) 4-7 (2-5) 0 1(2 43) 0 39 NS
No of awakenings per night 1-7(0 9) 2-0(0 9) 0 3(0-92) 0-72 NS
Midsleep latency (min) 7-7(6 3) 10-4(20) 2-7(19-4) 0-42 NS
Sleep latency(min) 17-7(14-6) 19-3(20) 1-6(19-1) 0-12 NS
Settling time (hours) 20-9 (0-6) 20-6 (0-9) 0 3 (0-91) 0 37 NS
Wake time (hours) 6-8 (1-1) 6-7 (0-9) 01(0-93) 0-02 NS
Sleepduration(hours) 100(1H1) 9-6(1-8) 04(1-82) 0-02 NS
Age of attaining quiet night of sleep (months) 10(11-8) 5-4(6 4) 4-6 (6-66) 3-47 0-063

for continuous univariate comparisons, and
analysis of variance (ANOVA) 2 x 2 (sleep
characteristicsxage) were used (in spite of no
significant age difference between the groups)
because of the particular importance of the age
factor.

Results
Seven hundred and thirty eight mothers (98%)
agreed to participate in the study. Sixty one
(8 3%) children were excluded from the analysis
because of potential confounders such as peri-
natal and developmental problems. Seventeen
additional children were excluded because of a
chronic or acute illness requiring admission to
hospital for an operation within the 36 months
before the survey, or acute respiratory tract
disease.

Fifty one (6-9%) children were diagnosed by
their doctors as having asthma. Thirty five (69%)
ofthese were boys and 16 (31%) were girls. Their
mean (SD) age was 23-1 (13-6) months. The
remaining 609 healthy children constituted the
control group. Of these, 310 (51%) were boys
and 299 (49%) girls. This between group gender
difference was significant (X2=5 8; p=0-01).
The mean (SD) age of the control group was

19-6 (13-6) months, which was not signficantly
different from the study group (t= 1.7; p=0 08).
Twenty (39%) of the children with asthma

were identified by their parents as regular wakers
(at least once a week) compared with 38% of the
healthy controls (NS). Nine (45%) and 109
(49%) of the wakers in the asthmatic and control
groups respectively were reported to wake every
night (NS).

Nocturnal sleep habits of the children with
asthma and controls after correction for age
differences by analysis of covariance showed no
statistical differences (table 1). A trend towards a
later age at which an uninterrupted night of sleep
was acquired was noted among the children with
asthma. The proportion of children who
acquired an uininterrupted night of sleep during
the second year of life only among the children
with asthma (10%) was significantly higher than
the healthy controls (3%) (X2=6-8; p=O009).

Table 2 Daytime sleep characteristics ofchildren with asthma and healthy controls (controlled
for age). Values givenfor children nith asthma and controls are mean (SD) values

Children 'wth
asthma Controls Mean (SE) F p
(n=51) (n=609) difference Value Value

Times asleep 1-4(0 5) 1-6(0 8) 0-22 (0-7) 0-89 NS
Sleeplatency(min) 9-5(5-2) 11-3(9-4) 1-8(9-1) 1 59 NS
Sleepduration(hours) 2-6(0 9) 2-9(15) 0 35(1-2) 0 00 NS

Daytime sleep characteristics were comparable
between the two groups (table 2).
A comparison of settling techniques showed

no differences between the groups. A similar
proportion of each group was settled in either
their own beds, another place, or in their
parents' hands (x2= 1-0; p=0 6). The prevalence
of additional aming techniques - for example,
finger sucking, pacifier, or bottle, was also
similar (x2=2-1; p=0 5).

Parental perception of the number of awaken-
ings or their duration, as the main problem, was
similarly distributed in the two groups (F= 1 1;
p=029). Likewise, perceived severity was
similar in the two groups (F=0-0; p=0 98). A
trend for gender effect was noted in that mothers
(F=3-4; p=0 06) and fathers (F=2-79; p=0 09)
identified night interruptions in girls with
asthma to be more of a problem than the boys.
The opposite was true in the healthy control
group.

Discussion
The purpose of this study was twofold: (a) to
evaluate the difference in sleep disturbances and
habits between wheezy infants and young child-
ren with asthma (not during an active illness) and
healthy controls; and (b) to compare parental
perception of the problem in the two groups. No
significant difference was found between the
groups. Under the age of 1 year the diagnosis of
asthma is controversial. Although many of these
infants will be diagnosed as having asthma in the
future, we prefer to define them as 'wheezy
infants'. No significant difference was found
between the groups in either the prevalence of
sleep disturbances or in calming techniques. No
differences in parental perception ofthe problem
were observed. It appears, therefore, that
despite the possible combination of a recurrent
respiratory illness with its attendant psycho-
logical stress and drug treatment, this group of
children did not present an appreciable increased
prevalence of sleep problems. The only reported
difference was the later age of acquisition of
uninterrupted night sleep. This result, however,
could not be causally related to the respiratory
problem.

It can be argued that the overall prevalence of
sleep disorders in the Israeli community is
possibly higher and consequently a specifically
attributable risk from asthma will be masked.
This is, however, probably not true as the
general prevalence of sleep disturbance as per-
ceived by the parents in the healthy group (30%)
was comparable with data from other communi-
ties. 1172023
Of interest is the suggested effect ofgender on

the parents' perception of the sleep problem
among children with asthma compared with
controls. Girls were perceived to have more
severe sleep disorders. We have no immediate
explanation for this observation.
Doubts about the effect of physical illness on

the prevalence of sleep problems in childhood
have been raised previously by Salzarulo and
Chevalier24 and in agreement with this observa-
tion we were unable to show any association
between asthma and sleep problems in the young
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age group studied. One study25 suggests an
increase in sleep disturbances in adults with
asthma, which indicates the effect of possible age
and long term factors.
Owing to the lack of diagnostic and treatment

standardisation we did not attempt to assess
disease severity nor status of drug treatment of
the children. The correlation of these two factors
with sleep disturbances should be separately
assessed in a different design with a larger study
group. Further studies should also consider
these factors including older children in the
cohort.
The authors thank R Abiry for her help in typing this manuscript.
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