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Controlled trial of trimeprazine tartrate for night
waking
E A SIMONOFF AND G STORES

Maudsley and Bethlem Royal Hospitals, London, and Park Hospital for Children and Department of
Psychiatry, University of Oxford, Oxford

SUMMARY Mild hypnotics are often recommended for young children with sleep problems. This
study assesses the efficacy of trimeprazine tartrate in 1 to 3 year old children with persistent and
severe night waking in a double blind crossover trial with placebo. Children on treatment with
trimeprazine had significantly fewer wakings, less time awake at night, and more night time sleep
compared with those on treatment with placebo. There were no differences in these sleep
variables when the first and last (fourth) week of treatment with drugs were compared. Follow up
observations showed no significant difference in any sleep variables from baseline measures. The
results are consistent with the idea that trimeprazine tartrate may be a useful short term
treatment for night waking in young children.

Night waking is one of the most common behav-
ioural problems in young children. Estimates for 1
to 3 year olds have varied from 10% to 23%,
depending on the particular study and the age of
the children.' 3 Little is known of the aetiology of
these sleep problems. Although numerous factors,
including perinatal complications,4 maternal
responsiveness to crying,4 birth order,6 breast
feeding,7 and infant temperament8 have been
associated with night waking, the nature of the
relation is uncertain. There is equally little certainty
about treatment. In the past leaving the child to cry
has been advised,9 while more recent recommenda-
tions have emphasised the importance of consistent
handling.'0-2 Some have thought that night time
sedation is a useful treatment, especially in those
children in whom other regimens seem to fail.'3 One
recent survey suggested that as many as 25% of first
born children received night time sedation at some
point during the first 18 months.'4
There have been a few studies on the efficacy of

night time sedation in toddlers. One community
survey reported that only 11% of parents whose
children received hypnotics thought the medication
had helped, but methodological problems in this
study included the use of different drugs, unspeci-
fied dosages, and uncertain compliance.'5 A con-
trolled study of diphenhydramine in children aged 2
to 12 years with various sleep problems showed
treatment with the drug to be more effective than
treatment with placebo, but the study did not

examine differences due to children's age or the type
of sleep problem.'6 One trial that examined the
efficacy of hypotics in young children compared
trimeprazine tartrate with placebo in a double blind
crossover design using parental sleep diaries and
overall global ratings to assess response. 17
Trimeprazine tartrate was given for two weeks in a
dose of 30-60 mg. The results indicated some overall
improvement in the children's sleep during treat-
ment with the drug compared with treatment with
placebo on composite scores of several sleep
variables. The author, however, considered that the
degree of improvement in sleep was only modest,
and it did not persist at follow up six months later.

This moderate improvement in sleep suggested to
us that such medication in higher doses, as recom-
mended by some local general practitioners and
paediatricians, and for longer periods might prove
more beneficial in improving children's sleep while
receiving medication and in 'breaking the habit' of
night waking after the course of treatment was
completed. The following study was designed to test
these ideas.

Patients and methods

Children aged between 1 and 3 years with night
waking were obtained by referral from general
practitioners in Oxfordshire. Referrals were initially
assessed and entered in the study if they met the
entrance criteria and agreed to participate. The
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criteria were that the child should wake at least five
nights a week and for at least 20 minutes a night. At
the initial assessment evaluation included a detailed
description of the child's sleep problem, an assess-

ment of possibly relevant enviromental factors,
history of antenatal and perinatal problems, a
developmental history, and the family background
of childhood sleep problems. The Denver develop-
mental screening test was performed on all children.
The study was a randomised, double blind cross-

over evaluation of trimeprazine tartrate given in a

dose of 6 mg/kg (45-90 mg). A two week baseline
period after the initial acceptance was followed by
four weeks on either drug or placebo then a one
week washout period followed by the other medica-
tion. All children were followed up one month after
completion of the trial, when a semi-structured,
standardised interview was carried out with the
mothers to elicit childhood behaviour problems and
parental psychiatric history.

Sleep was assessed by means of parental sleep
diaries, which were kept throughout the trial. These
recorded the time of going to bed, going to sleep,
and morning waking and time and duration of night
time wakings and of daytime naps. Parents also
completed weekly symptom checklists while their
child was on treatment with drug or placebo and an

overall treatment questionnaire at the end of each
course. The study had received approval from the
local ethics committee for research with human
subjects.

Statistics. All analyses employed paired, two tailed
t tests using the method described by Armitage for
ascertaining period effects and treatment x period
interactions in crossover trials.'8

Results

Characteristics of the children. A total of 59
referrals were received, of whom 20 entered and 18
completed the study. Two children dropped out
during the first treatment course, one because the
mother thought the medication was giving her child
nightmares and the other because the mother was

unable to get her child to take the medication. Two
mothers of children who completed the study lost or
did not complete the diaries during the placebo
period and their data were excluded from the diary
analyses. The reasons why the other 39 children
were not included in the study are given in Table 1.

For the 18 children who completed the study the
mean age at the time of referral was 21-9 months,
with a range of 7 to 37 months. Eight were boys and
10 girls. Four were only children, two were first
born, and 12 were later born, indicating that first

born children did not seem to be over represented in
our sample. All social classes were represented.
By maternal history, the wakeful children divided

into two groups of nine children each. The first
group had never settled at night and showed
sleeping difficulties from birth and the second group
seemed to sleep normally at birth, settling during
the first few months, and developing night waking at
a later date, often in conjunction with a minor
physical illness such as otitis media. Many had
received previous treatment with hypnotics with
varying success.

Assessment of antenatal and perinatal adversity
was based on maternal report alone; several
mothers had required admissions to hospital for
hypertension during the third trimester, two with
subsequent induction of labour. One delivery was by
caesarean section after prolonged labour. According
to the history given by the mother, no child was

Table 1 Numbers ofand reasons for referrals not included
in the study

Did not want medication 11
Did not keep first appointment 9
Reported sleeping better 9
Did not keep second appointment 4
Inappropriate referral 4
Did not want to participate in study 2

Total 39

Table 2 No of children with behaviour problems, with
severity of those problems

Area Degree of problem No

Eating
Nonc 11
Mild 3
Moderatc 3
Severe

Tcmper tantrums
None 3
Mild 4
Moderate It)
Scvcre

Disobediencc/dcfiance
None I
Mild 5
Moderate 8
Severe 3

Miscrablc behaviour
None 4
Mild 7
Moderate 5
Scvere I

Fcars
Nonc 6
Mild 7
Moderate 3
Scvere
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appreciably delayed in developmental milestones.
Results of the Denver developmental screening test
revealed only one child who scored below the 25th
centile in any area.

Children's behaviour was rated for disturbance in
five areas. Table 2 shows that the areas of disobedi-
ence/defiance and temper tantrums showed the
greater number of moderate or severe problems.
Although there was considerable variability in the
number and severity of behaviour problems dis-
played by individual children, no child was without
behaviour problems in spheres other than sleep but
only one child showed two 'severe' problems.

Characteristics of the parents. By means of a
standardised interview of the mothers, both parents
were rated for past and present psychiatric history,
with the threshold for disorder being consultation
with the general practitioner or a psychiatrist. Eight
mothers and five fathers had a past psychiatric
problem. In the mothers the history was of depres-
sion in all cases, while in the fathers the history was

divided between depression (three cases) and
physical symptoms diagnosed as 'psychosomatic'
(two).

Currently, six of the mothers rated themselves as
depressed, although only one had consulted her
general practitioner. Three of the fathers were
currently suffering with psychosomatic symptoms
and one had recently made a suicide attempt.

Sleep diaries. Comparison of the mothers' descrip-
tions of their children's sleep at initial interviews
with baseline sleep diaries revealed a significant
overestimation of the number of night wakings, with
a non-significant trend to overestimate the time
awake at night and to underestimate the total time
asleep at the interview (Table 3). Many mothers
seemed to be aware of the discrepancy, commenting
after the baseline period that their children seemed
to have slept better in the past two weeks.

Baseline measures for the group receiving drug
first were compared with those of the group receiv-

Table 3 Comparison of mothers' descriptions of their
children's sleep at initial interviews and baseline data
from sleep diaries

Description Baseline Mean p
measure difference Value

(SEM)

Total night time sleep
(min) 563 590) NS

No of awakenings/night 4-6 2-8 1-8 (0-5) O)()1
Time awake at night

(min) 61-3 51 6 NS

NS=Not significant

ing placebo first to ensure their initial similarity.
There were no significant differences between the
two groups except on daytime sleep. This difference
could not be explained by the age of the children
and became non-significant when data on the two
children whose placebo diaries were missing were
added.

Sleep variables during treatment with drug and
placebo were compared using the method described
by Armitage (Table 4). While on trimeprazine,
children slept longer at night, had fewer night
wakings, and spent less time awake at night. No
significant differences in daytime sleep were found.
There were no significant period effects or treat-
ment period interactions for any of the sleep
variables, indicating that the effects of trimeprazine
and placebo were independent of the order in which
they were given.
Comparisons of all sleep variables in the first and

fourth week of treatment with drug were made to
assess whether trimeprazine retained its efficacy
throughout the course of treatment. No significant
differences in any sleep variables were seen.
Comparisons of the follow up diaries with base-

line measures (Table 5) showed an overall improve-
ment in sleep, with significantly fewer night time
wakings and less time awake at night at follow up.
As there was no period effect for the crossover, and
hence no carryover effect from drug to placebo in
the group given the drug first, the overall improve-
ment at follow up was unlikely to be a direct effect
of the drug.

Parent ratings. The weekly symptom checklists
revealed that a number of parents reported their
children to be eating and drinking more while on
trimeprazine. Three children had a bout of di-
arrhoea while on placebo. In their overall treatment
ratings parents thought trimeprazine was signifi-
cantly better than placebo on all measures of sleep,

Table 4 Comparison of sleep variables during treatment
with drug and placebo

Treatment Mean (SEM) p
treatment Value

Drug Placebo effect

Total night time sleep
(min) 649 58() 69 (12) (0)1

No of awakenings/night 14 2-4 1-) (t)-3) (t)it()
Time awake at night

(min) 22 41 19 (3) ()-()1
Total daytime sleep

(min):
Group receiving

placebo first 9() 77 NS
Group receiving

drug first 44 44 NS

NS=Not significant.
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Table 5 Follow up at one month: comparison of baseline
measures and data from follow up diaries

Baseline Follow up Mean (SEM) p
treatment Value
effect

Total night time sleep
(min) 593 607 NS

No of awakenings/night 2-8 1-6 1-2 (0-3) 0-001
Time awake at night

(min) 48-8 22-3 26-5 (5.0) 0-001
Total daytime sleep

(min):
Group receiving

placebo first 43-8 42-8 NS
Group receiving

drug first 86-0 57-3 27-7 (9-1)) 0-05
Total sleep* 655 654 NS

NS=Not significant.
*Total sleep refers to daytime plus night time sleep.

with improvement in appetite and, in some cases,

mood. In all but one case parents correctly guessed
which course contained the active medication by the
end of the trial.

Discussion

There are several factors limiting interpretation in
this study. The data on which the conclusions are

based, parental sleep diaries, are not completely
objective, although every effort was made to sim-
plify the recording of information and to encourage
parents to keep accurate records. Furthermore,
extremely poor sleep from the children was es-

pecially likely to lead to inaccuracies, with parents
recording sleep as 'on and off' for several hours. It is
noteworthy that most parents correctly guessed
which course of treatment contained the active
medication, and this may have biased their record-
ing. Nevertheless, results of polygraphic sleep record-
ings performed on some of the children at home, by
means of a small cassette recorder, have been
compared with the parents' diaries and indicate, for
the most part, that the parents' observations were
accurate. (Simonoff EA, Stores G. Unpublished
observations.)
The results of this study suggest that trimeprazine

may be an effective treatment for reducing the
number of night wakings and time awake during the
night in young children. Furthermore, parents
thought that trimeprazine was more helpful than
placebo. This is in contrast to the more anecdotal
reports from one survey that suggested that medica-
tion did not improve the sleep of many children
treated.'3 One possible explanation for this differ-
ence is the fairly high doses of trimeprazine used in
this study. It is noteworthy that no adverse effects

were observed at this dose and that the often cited
side effects of daytime sleepiness and irritability
almost always ceased after several days of treatment
with the drug.
These results are roughly comparable with those

reported by Richman'7 but, because the data are
described in a somewhat different manner, direct
comparisons are not possible. There is some indica-
tion that the children in our study had more night
wakings on placebo, suggesting a more severe
problem. Thus the fact that night wakings were
reduced on average 40% (mean 2-4 wakings a night
on placebo reduced to mean 1*4 wakings a night on
medication) in our study compared with roughly
25% on average in Richman's report may reflect the
greater initial severity of the problem in our sample,
the effect of a higher drug dose, or some other factor
or combination of factors.
The immediate effect of trimeprazine in reducing

night wakings and the continued efficacy over four
weeks are of clinical importance in considering this
form of treatment for the sleepless child. The facts,
however, that children continued to have some night
wakings on these higher doses and that no carryover
effects were shown mean that this treatment cannot
be seen as a 'cure' but only as a helpful temporary
measure in reducing night time wakefulness. It
remains to be determined whether this type of
medication would have any long term benefits were
night time wakings eradicated completely during the
course of treatment.
The children who participated in this study and

their families are unlikely to be a representative
sample of those presenting to general practitioners
or health visitors with complaints of night waking.
The children in this study probably represent more
severe and long standing sleep problems and a
greater degree of family psychopathology. Although
we do not have control ratings on child behaviour
problems and parental psychopathology, subse-
quent clinical experience suggests that the ratings in
this study are likely to be underestimates of
deviance, especially in terms of the children's
behaviour. It is not possible from this study to
predict the response to the medication of children
with less severe and less complicated sleep prob-
lems. Night waking may represent the final common
pathway for a number of disorders and difficulties
with different aetiological factors, including biologi-
cal vulnerability, psychosocial stresses, and family
factors, as suggested by other investigators. 19 It may
be that sleep problems with different aetiologies will
show varying responses to treatment with hypnotic
medication. The number of children in the study was
too small to allow statistical analysis of subgroups,
such as those with perinatal adversity.
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The results described above indicate that
trimeprazine in doses of 6 mg/kg may be effective in
reducing night waking in young children without
side effects. The problem may recur, however, when
the medication is stopped. The results at follow up
indicate that many children's sleep will improve over
time, even if the problem is long standing before
intervention. At present, it would seem reasonable
to advocate the use of trimeprazine in this dose as a
short term aid in reducing night waking. This can be
used to give exhausted parents a break and allow
both children and parents a period of sound sleep,
either while waiting for the child to grow out of the
problem or as a precursor to further treatment, such
as a behavioural programme.

We thank Dr Raymond Brown, Professor David Baum. and
Professor Peter Armitage for their helpful advice on many aspects
of this study. Christina Crawford provided invaluable technical
help. Funding for the study was provided by May and Baker.
Harvard Medical School provided funding for Dr Simonoff.
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