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Abstract. A developmental approach to the management of

sleep disturbances was successful in 85% (44152) ofthe children
(aged2-36 months) within 2-6 weeks. No drugs were used.

The approach was based on the following two principles:

taking into account the characteristics of sleep behavior in

infants and young children by setting up seven rules of normal

sleep behavior, and dealing with the expectations and anxieties
of the parents by means of a sleep chart.
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Introduction

Sleep disturbances are one of the most frequent behavioral
problems encountered in a pediatric setting. The overall preva-
lence rates of sleep disturbances reported in children vary be-
tween 10% and20"h; those of severe sleep disruptions between
6 %  a n d  t 0 % 1 4 . 6 . 1 8 . 2 6 1 .

According to Tobler et al. [29], two-thirds of the sleep dis-
turbances seen by Swiss pediatricians occurred in infancy and
early childhood. The high prevalence rate and the adverse
impact sleep disturbances have on child and parents have given
rise to a large numbcr of books and articles offering solutions

F,11 ,12,16,27 , to mention just a few]. In contrast, only a few
clinical studies have been carried out on the management of
sleep problem chi ldren [13, 19, 28].

It was the aim of this study to devise a developmental ap-
proach to the management of sleep disturbcd children which
took into account the characteristics ofsleep behavior in infants
and young children by setting up seven rules of normal sleep
behavior. In addit ion, a sleep chart was used to deal with the
expectations and anxieties of the parents.

Subjects

Fifty-two children (30 boys and 22 girls) with sleep disturbances
who had bcen referred to our outpatient clinic during the
period 1980-82 were included in this study. Their ages ranged
between 2 and 36 months (mcan age 12 months). All the chil-
dren had becn treated with hypnotics or sedatives prior to
admission. The incidence, duration and severity of the differ-
ent types of sleep disturbances present in these childrcn are
given in Table 1. In al l  the chi ldrcn the primary complaint was
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night awakening, with associated disturbing behavior such as
crying or waking the parents. Most children had had a history
of sleep problems for many months. Sleep disturbances occurr-
ed at least every second night. Some children woke their
parents up to nine times a night.

Methods

During the first visit a sleep history was taken and a routine
cl inical examination of the chi ld was carr ied out. The principles
of the sleep chart (Fig.1) were explained to the parents, and
they were asked to keep a chart for 10-14 days. I f  one parent
was absent on the first visit, we emphasized the importance of
both parents being present on the subsequent visi ts. A commit-
ment by both parents was more likely to be successful as it
reduced the occurrence ofpassivity or even sabotagc ofthe pro-
gram by one partner.

On the two following visits the expectations and anxieties of
the parents regarding appropriate sleep behavior were discuss-
ed with the help of the sleep chart. Counselling was carried out
taking into account the following seven rules of normal sleep
behavior in infants and young children.

l)Sleep is an active, highly organized behavior which
undergoes major maturational changes during thc first ycars of
life [10,24]. Thus, the age at which an infant sleeps through the
night depends to a considerable extent on the developmental
rate of this maturational process. This process cannot be ac-
celerated by the use of solid food or drugs [1 4] .

2)The laws governing circadian rhythm functions are such
that instantaneous changes of sleep behavior do not occur, e.g.,
jet lag [9,30,31]. To achieve a definite change in a chi ld's sleep
behavior, consistency and regularity are required for at least
7-14 davs.
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Table 1. Sleep disturbances prcscnt before initiation of treatment
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3) At all chronological ages the duration of sleep has a large
interindividual variabi l i ty (standard deviat ions of approxi-
mately Ih [4,21]. Thus, no rules about a chi ld's sleep require-
ment can be laid down based on his chronological age; the dura-
t ion of sleep has to be assessed individual ly (e.g., with the help
of a sleep chart).

4) The duration of sleep has a small intraindividual variabil-
i ty fa,17,21]. In the individual chi ld, sleep duration is quite
consistent for months or even years. His sleep requirement is
biologically detcrmined to a considerable degree. If thc time
spent in bed is much longer than the sleep duration, evening
wakefulness, night awakening and/or waking up very early in
the morning will result.

5) The duration of day sleep is ncgatively correlatcd to that
of night sleep [4,21]. Thus, the more a chi ld sleeps during the
day, the less he sleeps at night, and vice versa.

6) Bedtime and awakening time are positively correlated
with each other [4].  Therefore, the earl ier a chi ld is put to bed,
the earl ier he wil l  wakc up in the morning, and vice versa.

It  has to be emphasized that, due to the factors mentioned
in rule 2, rules 5 and 6 do not apply to single events. For ex-
ample, in a chi ld who always sleeps in the afternoon, skipping
one afternoon nap docs not necessarily result in a longer night-
sleep duration. However, i f  the chi ld is not put to bed in the
afternoon for 7-14 days, the duration of night sleep will become
prolonged.

7)Night awakening occurs in 40%-60% of infants and
young chi ldren and is, thcreforc, a normal slccp behavior [1 ,4].
Night awakening without associated disturbing behavior such
as crying or waking thc parcnts is not a sleep disturbancc.

1 1 7 2 1
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Setting the targets for a change of the child's sleep behavior
was not our decision but that of the parents. First, the parents
were asked to estimate their child's sleep duration per 24h with
the help of the sleep chart. Second, the parents had to decide on
their chi ld's need for day sleep. Final ly, thcy set the bedtime,
and they were told that the time the child spent in bed ought not
to be longer than the calculated sleep duration. The parents
were asked to continue with the sleep schedule they had decid-
ed on for 14 days and to keep a slecp chart.

Our approach was meant to be applicable in a general
pediatric practice. Therefore, no extensivc psycho-develop-
mental examination of the child and no thorough psychosocial
evaluation of the family was carried out. Thc maximum dura-
t ion of intervention (consist ing of one to three visi ts) was
restricted to 6 weeks.

Succcssful trcatment was defined as follows. (1) Age-appro-
priate sleep behavior of the chi ld, which cssential ly meant
evening wakefulness or night awakening with associated dis-
turbing behaviors did not occur morc frequently than once a
week during a 3 month period. (2) Total sleep duration within
the normal rangc [4,21]. (3) Appropriate expectat ions of the
parents with regard to their child's sleep behavior.

Results

The results are summarized in Tablc 2. Keeping a sleep chart
turned out to have a very positive effect in so far as 387o of the
mothers solved the sleep problcms of their chi ldren by them-
selves. Keeping a sleep chart made them better observers of
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Fig. 1 Sleep chart of a 6-month-old girl. During intervention the irregular sleep awakc pattcrn changes into a morc rcgular pattern of longer periods
of sleep and being awake. - slccp, (Blank) awake, V feeding, = crying
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Table 2. Results of a developmental approach to the management of Discussion
sleep disturbed infants and young children

Sleep problems solved"
%

Sleep chart

Sleep chart + parent counselling

Total

u For definition see Methods

Table 3. Developmental disorders of the children for whom treatment
was not successful and psychosocial problems of their families

Developmental disorders n:8

Hyperexcitability syndrome 4

Cerebralpalsy 2

Mental retardation 2

Blindness 1

Psychosocial problems

Marital discord 5

Multiplechangesofcaretakers 3

Maternal psychiatric problems 2

their children, and their expectations regarding appropriate
sleep behavior became more realistic. Many mothers stated
that keeping a chart gave them additional insights into the per-
sonalities of their children, which probably also had an effect
on the mother-child interaction.

Counselling was carried out with 62/" of the families.
Discussion of the sleep chart revealed the following to be the
most frequent parental problems.

1) Unrealistic expectations with regard to sleep behavior.
Most parents grossly overestimated their child's sleep require-
ment. Thus, in most children the time spent in bed was much
longer than the sleep duration. Night awakening without asso-
ciated disturbing behavior was regarded as a sleep disturbance
by half of the parents.

2)Lack of regularity and consistency. Many parents chang-
ed the child's sleep schedule every night, expecting a disappear-
ance of the disturbed behavior within24h.

3) Anxieties in the parents of risk children. Parents whose
children had a history of perinatal complications and/or prema-
turity often felt extremely protective and concerned about the
adverse events which might occur at night (e.g., that their child
might suffocate).

In 15% of the children our approach was not successful
within 6 weeks and with a maximum of three visits. In these
children, developmental testing [8] and a neurological exami-
nation, as well as a psychosocial evaluation of their families,
were carried out. The neuro-developmental disorders found in
these children and the psychosocial problems present in their
families are listed in Table 3.

The distribution of the four types of sleep disturbances
shown in Table 1 was the same in all three study subgroups
(sleep problems solved with sleep chart, sleep problems solved
with sleep chart and counselling and unresolved sleep pro-
blems).

In our approach, sleep disturbances were assumed to be of an
interactive nature. What constituted a sleep disturbance was
determined on the one hand by the sleep behavior of the child,
and on the other hand by the behavior of the parents and their
expectations with regard to normal sleep behavior.

As far as the child was concerned, our approach took
present knowledge of sleep physiology [4,20,21,22] into
account. Recent sleep research strongly indicates that the sleep
requirement in the individual is biologically determined to a
considerable degree. Thus, a child can only adapt to unrealistic
parental expectations and unfavorable environmental condi-
tions to a certain extent. For example, when a 2-year-old child
with a total sleep requirement of 10h per 24h takes an after-
noon nap of 2h and is put to bed at seven o'clock in the evening,
he will either be awake at three o'clock in the morning or may
not fall asleep in the evening for hours, or he will wake up once
or several times during the night. The individual needs of a
sleep disturbed child with respect to sleep have to be met in
order to solve his sleep problems. This was done by setting up
seven rules of the characteristics of sleep behavior in infants
and young children. These rules were very helpful in parent
counselling.

In a pilot study a sleep chart was used primarily to obtain
more reliable and more detailed information about the behav-
ior of sleep disturbed children. A sleep chart as shown in Fig. 1
turned out to be much more accurate than any sleep history,
and it reflected the temporal relationships between the various
aspects of sleep behavior better than any sleep record. In addi-
tion, sleep charts kept by the parents for 10-14 days had a
strong impact on the parents' perception of their child, and
probably also on the parent-child matrix. Parents confused by
the contradictory information on child rearing provided by
journals, books and the media began to rely more and more on
their own observations, which they made with the help of the
sleep chart. Subsequently, the parents changes their expecta-
tions, which led to the disappearance of the sleep problems in
one-third of the children. The sleep chart also provided an
excellent means of discussing with the parents their expecta-
tions regarding an appropriate sleep behavior and their anxie-
ties. For some parents, the recognition of their child's limited
sleep requirements initially presented a problem, particularly if
they wanted the evening to themselves. For example, parents
of an 18-month-old child who required only th sleep per night
had to realize that if they wanted their child to wake up after
seven o'clock in the morning, he could not be put to bed before
ten o'clock in the evening, which they felt would spoil their
evening. However, the father was in fact subsequently very
pleased by the more extended contact he had with his child in
the evening.

In 8 out of the 52 children our approach was not successful.
In recent years the use of polysomnographic recordings has led
to the detection of a number of endogenous defects in sleep
organization, such as narcolepsy, and of sleep-state-related dis-
turbances of respiratory control, such as obstructive or central
sleep apnea [2,3,151. A delay or even dysfunction of sleep
organization might be present in some of the children already
suffering from developmental disorders such as the hyperexcit-
ability syndrome [25] and mental retardation [7] . In the future,
polysomnographic recordings may reveal an organic nature of
the sleep disturbances in these children. The persistence of
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sleep problems might also be attributed to the severity of the
psychosocial problems present in most of these eight families.
Overwhelming psychosocial problems made it very difficult or
even impossible for the parents to observe their children, to
keep a rcliable sleep chart and to carry out the program they
had decided on. Finally, a negative interaction between the
sleep disturbed behavior of the child and adverse psychosocial
factors can be assumed in some of these families. For examole.
in a bl ind, sleep disturbed chi ld, the absence of l ight-d-ark
entraining rhythm demanded a very high degree of parental
consistency and regularity with respect to daily activities such
as feeding. However, the severe psychosocial problems ruined
every effort made by the parents, and the sleep problems of the
chi ld put addit ional strain on the parents.

"All too often drugs are prescribed merely as a substitute
for counselling-and this is bad medical practice,' [16]. There is
a general agreement in the literature that drugs in sleep disturb-
ed children should be used only in emergencies and for a
limited period of not more than 1 week [16,27]. In reality,
drugs are widely used. In an English study,25"k of 159 first-
born children had received sedatives by 18 months ofage[23].
In a recent Swiss pediatric survey on sleep disturbances, treat-
ment included drugs such as hypnotics or sedatives in 89% of
the children [29]. Our study demonstrates that a large majority
of sleep problem children can be treated successfully within 2-6
weeks without the use of potentially harmful drugs.
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KNowlsncE of the history of a disease
points the way toward reducing or eradicating it.

M. J. Allison
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Abstract. Eighteen infants, chi ldren, and adolescents werc
trained in the techniques of continuous ambulatory pcri toneal
dialysis (CAPD) as a therapy for end stage renal disease
(ESRD) at the Univcrsity of Florida. Fourteen patients suc-
cessful ly continued CAPD 4-24 months, for a total of 193
patient-months.

Uremic symptoms were well  control led with blood urea
nitrogen concentration (BUN) decreascd to between 60 and
80mg/dl.  Parathyroid hormonc levels increased but roentgeno-
graphic evidcncc of osteodystrophy improved in most paticnts.
The rate of peri tonit is was one episode in 7.7 patient-months.
Blood transfusion requirements decreased for patients trans-
ferred from in-center hcmodialysis to CAPD with no signifi-
cant dccrease in average hematocri ts. Caloric intake was ade-
quate and anorcxia was usually not a major problem. Children
who were evaluated for growth were under l5 years of age, with
bone ages less than i2 years, and were using CAPD for longer
than 6 months. Their mean growth velocity was74.7 +20.4"k
(SD) of thc predicted velocity.

Key words: CAPD - Renal failure - Children

Introduction

Continuous ambulatory peri toneal dialysis (CAPD) has
bccome accepted therapy for adult patients with end stagc
renal disease (ESRD) [15-18]. CAPD is rapidly becoming a
mode of therapy for the short-term maintenance of chi ldrcn
w i t h  E S R D  a s  w c l l  I l - 7 . 9 ,  1 1 , 1 4 ,  1 9 . 2 1 , 2 2 ] .  H o w c v e r ,  s i n c c
the long-term suitabi l i ty of CAPD for chi ldren has not yct bcen
clearly determined, we havc rcvicwcd our f irst 2 years' expe-
rie nce.

Materials and methods

Indications for entering the CAPD program werc ( i)  thc l ikel i-
hood of rcquir ing dialysis for at lcast 6 months before trans-

"  This study was supported in part  bv ' l -he Comprehensivc Chi l i l ren 's
Kidnev Fai lurc Ccntcr  Grant  f rom the Clhi ldrcn's Medical  Serviccs,
a program of  the State of  Flor ida Dcpartrnent  of  l . {eal th and Relra-
bi l i tat ive Services

Offpr int  reqLtests to:  Robert  S.  Fennel l .  l l l ,  M.D.,  Department of
Pediatr ics.  Col lcgc of  Medic ine,  Univcrs i tv  of  Flor ic la,  Garncsvi l le .
F l o r i da  32610 .  U .S .A .

plantat ion; ( i i )  family interest; ( i i i )  patient too small  for hemo-
dialysis; and ( iv) patient having problems with vascular access
for hemodialysis. Training techniques for patients and families
are outl incd elsewhere.

Adult Tenckhoff catheters were used in chi ldren weighing
over 1-5kg. Neonatal and pediatr ic cathcters were uscd in
infants and small children. Four to five exchanges were per-
formed dai ly using commcrcial dialysate dcl ivered in volumes
of 500, 1000, and 2000cc. Thc volume of dialysate in each
exchangc was 35-50cc pcr kg body wcight depending on the
tolerance of the patient. The chemical composit ion of the dialy-
sate was 132mE<1ll  Na, 3.5mEq/l Ca, 1.5mEq/l Mg, 102mEq/l
Cl, 3-5mEq/1 lactate and 1.5, 2.5, or 4.25gldl glucose. The
various glucose concentrations were chosen to achievc the
desired ultraf i l trat ion.

If  peri tonit is was suspected, the dialysate spccimen was
retained for ccl l  count, gram stain, and culture. Antibiot ic
therapy, consist ing of the intraperitoneal administrat ion of
cephalosporin and gentamicin, was begun immediately. Onc
hundred milliliters of the cloudy dialysate was eithcr centri-
fuged or filtered through a bacterial filter and the pellet or thc
f i l ter cultured. Thc cri teria for peri tonit is were abdominal pain,
a posit ivc culture of the pcri toneal f luid, and greater than 50
white cel ls/ml dialysatc. Two out of thc three cri teria had to be
prescnt fbr peri tonit is to bc diagnosed. Patients with evidcncc
of peri tonit is continued to receivc the appropriatc antibiot ic
therapy for l ,{  days and wcre evaluated in cl inic within 48h of
the onset of svmptoms. Patients wcrc usually not hospital ized.

Diets were designcd to provide 2-3 g/kg per day protcin and
100% of rccommended caloric rcquirements. Thc infants were
encouraged to consumc bctween 110 and 140 caloriesikg pcr
day and al lowcd 3-69 protein/kg pcr day. Fluids were not
rcstr icted. Mult ivi tamins, 1,25-dihydroxycholecalciferol,  cal-
cium carbonate and phosphatc binding gels wcre routinely
administered.

The protocol for cl inic evaluations is outl ined in ir  prcvious
publication I l  l ] .  Peritoncal clearances werc performed peri-
odical ly in cl inic and protein losses determined from 24h spcci-
mcns of peri toncal dialysatc transported to thc cl inic l tr i ,  I  2, 20] .

Roentgenograms of the knccs, hip, and wrists were obtain-
ed periodical ly to evaluatc osteodystrophy. Al l  rocntgeno-
grams were rcvicwed independcntlv for evidcnce of renal
ostcodystrophy (hypcrparathyroidism and renal r ickcts) by an
orthopcdic radiologist (TH). The roentgenographic changes
prcscnt were r ir ted on a scale from zcro to : l* as fol lows: Zero.
nonnal; 1*. cquivocal subpcriosteal resorption: 2+, clcf ini tc

Pediatr:ies
O Springer-Verlag 1984

Continuous ambulatory peritoneal dialysis
in a program for children with end stage renal disease*

R. S. Fennell ,  I I Ir ,  J. K. Orakr, T. Hudson2, E.H. Garinr, A.Iravanir,  G. A. Richardr, S. L. Hislopl,  and M.I.  Knightr

Departments of I Pediatrics and 2 Radiology, University of Florida Collcge of Medicine, Gaincsville, Florida


