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ABSTRACT 

Infant sleep disturbance has been effectively 

treated with extinction by removal of parental attention 

but this procedure can produce adverse side-effects and 

can meet with parental resistance. This study evaluated 

II . 

an alternative procedure using graduated extinction to 

treat infant sleep disturbance. Graduated extinction 

required parents to gradually reduce the amount of time 

they spent attending to their child, eventually withdrawing 

attention completely. Baseline measures of sleep-related 

behaviour, including frequency and duration of night-waking, 

sleep onset latency and bedtime delay, were made by parents 

for twelve children between 6 and 19 months. Seven chil

dren received graduated extincti?n, and five received 

direct extinction in a multiple-baseline across subjects 

design. Social validati6n measures were taken during base

line and at the end of treatment, and sleep-related beha

viours were again assessed for one week at two-months 

follow-up. 

Clinically significant improvements in infant sleep 

behaviour were evident for four out of six subjects exposed 

to graduated extinction and for three out of four given 

extinction. Data for two subjects were unavailable for 

analysis. Improvements were maintained at follow-up. 

Parents reported high satisfaction with the procedures and 

improved family lifestyles. The quality of parental com

pliance with treatment was lower for graduated extinction 

than for extinction. The conclusions revealed that while 

graduated extinction was effective in treating infant 

sleep disturbance, it is no more effective than extinction, 

which has practical and clinical advantages in almost all 

cases. 
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CHAPTER 1 

INTRODUCTION 

1.1 BEHAVIOUR r1ANAGEMENT OF INFANT SLEEP DISTURBANCE: 

A review of the literature. 

Behaviour management of infant sleep disturbance has 

received surprisingly little attention, considering the 

scope of the problem. A large proportion of infants exper

ience difficulty sleeping. One of the most common com

plaints that parents make about young children is that they 

wake regularly at night. The causes infant sleep dis-

turbance are unclear. There has been a lack of systematic 

studies of both the etiology and management of the problem. 

The treatment literature consists predominantly of unsub

stantiated advice to med~cal practitioners. 

The potential benefits a behavioural approach 

have been suggested by a small number of case studies, 

which have mainly dealt with children and adolescents. 

Recent studies by Seymour, Bayfield, Brock and During (1983) 

and France and Hudson (1984) demonstrated the success of 

a behavioural approach to management and have called atten

tion to the need for further investigation. 

Scope of the Problem 

Infant sleep disturbance has been defined as sl 

behaviour that is sufficiently irregular and demanding to 

cause parents concern, and which occurs beyond the age when 

is appropriate and acceptable. There are no firmly 

established age limits beyond which disturbed sleep is 

defined as inappropriate and a problem. However, most 

researchers agree that the majority of infants sleep through 

the night before the age of six months (Moore and Ucko, 1957 

Disturbed sleep behaviour can be characterised by 

several different patterns of wakefulness: 

(a) failure to sleep through the night (night-waking); 

(b) initial difficulty in falling to sleep (sleep onset 

latency) i 
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(c) bed refusal and resistance to going to bed (bedtime 

delay) i 

(d) going to sleep in an inappropriate location, usually 

the parents' bed. 

The sleep behaviours described above have been 

differentiated from other infant sleep disorders on the 

basis of sleep polygrams (Anders and Weinstein, 1972). 

None of these disturbances have been associated with abnor

mal electroencephalograms (EEG's). Sleep disorders such 

as somnambulism, pavor nocturnis and sleep apnea have been 

associated with abnormal brain wave activity, as measured 

by EEG's. 

Sleep disturbance is a problem affecting a large 

proportion of infants, aged between 6 and 24 months, for 

at least some periods (Basler, Largo and Molinari, 1980; 

Fergusson, 1982; Fergussqn, 

Werry and Carlielle, 1982). 

have been divided into three 

Shannon and Horwood, 1981; 

Infants with sleep disturbances 

groups (Fergusson et al., 1981) 

First, the "chronic" group who since birth have never slept 

through the night. Second, the "acute" group who began to 

resist going to bed, or wake at night, after a period of 

sleeping through. Third, the "intermittent" group who have 

had periods of disturbed sleep throughout infancy. 

Night-waking 

Incidence 

Night-waking is the most common and problematic 

sleep disturbance. The reported incidence rates night~ 

waking range from 20 to 53 percent for infants. Much of 

the variability results from differences in the criteria 

used to define sleep disturbance. Researchers have defined 

night-waking either as: 

(a) waking that occurred with a particular frequency per 

week, or 

(b) waking that caused parents concern. 

Even amongst those researchers who have defined the 

severity night-waking according to its frequency 
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different criter exist. For example, Moore and Ucko 

(1957) considered that waking once or more per week between 

midnight and 5 a.m. was significant, whereas Jenkins, Bax 

and Hart (1980) did not consider the frequency of night

waking significant unless it had occurred on four or more 

nights of the week. Table 1 summarises studies of night

waking. Two studies conducted in New Zealand, (Fergusson 

et al., 1981; Werry and Carlielle, 1982) showed that the 

prevalence of night-waking in this country was comparable 

to other countries. 

Studies that have based their estimates of preva

lence on whether night-waking is experienced as a problem 

by parents have reported lower incidence rates than studies 

employing frequency criteria. A number of studies (see 

Table 1) have reported both statistics. Results consis

tently showed that approximately 50 percent of parents, 

with infants who woke, d~d not perceive this as problem 

behaviour. The inition of night-waking adopted for the 

purposes of this review considered night-waking to be a 

problem only it was of concern to parents. This suggests 

that studies that have based the incidence rates on fre

quency criteria alone cannot be interpreted as a realistic 

estimate of 'problem' night-waking. However, even if 

frequency-based rates are inflated, sufficient evidence 

exists suggesting that a substantial proportion of parents 

(15 to 25 percent) report that their child wakes regularly 

at night and causes them concern (see Table 1). 

It is interesting to note the frequency with which 

night-waking occurs without parents being aware of its 

occurrence. Anders (1979) used continuous time-lapse video 

recordings to observe 36 nine-month old infants for an 

entire night's sleep. Eighty-six percent of the infants 

woke during the night. Only 45 percent of the parents 

reported that night-waking had occurred. He concluded that 

many infants woke and 1 back to sleep on their own. 

Parents recorded waking during the night only if the child 

attracted their attention in some way. Children in another 

sample most often cried, called out and got out of bed to 

attract their parents' attention (Werry and Carlielle, 1981). 



Table 1 

studies of Night-Waking 

Author(s) N Age Frequency (months) 

Anders (1979) 36 9 Video 86% 
Mother's 45% 
report 

Basler et a1. (1980) 320 18-36 'occasionally' 40% (26%)a 
> 1 29% 

Bernal (1973) 77 14 'regularly' 27% 
Blurton-Jones et al. (1978) 59 15-39 > 2 23% 
Carey (1974) 60 6-12 > 4 25% 
Fergusson et al. (1981) 1144 24 > 1 Early ll%} Late 19% 47% (24%) 

Intermit- 17% 
tent 

et . (1980) 64 12-18 > 4 23% 
Moore & Ucko (1957 ) 104 6-12 > 1 53% 

s & Schachter (1971) 48 21 7 > 7 consecutive 22% (currently 
nights in last 3 14% 
months in past 1~ 

Richman (1981a) 771 12 4 > 1 44% 
s & Schoellkopf (1951) 777 30 38% (8.5%) 

Werry & Carlielle (1981) 196 3-60 > 2 33% (3%) 
> 1 46% 

Note: Adapted from Werry & Carl e (1981, Table 1). 
a Figures in parentheses represent frequency of parental reports that sturbance was a w::.. 

problem. 
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Significance for parents 

The significance of the problem for parents is indi

cated by evidence that night-waking is often a long-term 

disturbance of sleep; that it does not necessarily decrease 

with age; that it is often associated with other problem 

behaviours; and that has an effect on the who family. 

The long-term chronic nature of sleep disturbance 

has been frequently noted (Bax, 1980i Fergusson et al., 

1981; Werry and Carlielle, 1981). Some infants woke regu

larly at night for over a year. Longitudinal studies have 

observed a continuity in night-waking (Bax, 1980i Blurton

Jones, Rosetti-Ferreira, Farquar-Brown and McDonald, 1978; 

Richman, 1981b). Infants who woke at one age were likely 

to continue to wake at an older age. In one sample (Bax, 

1980), 20 percent of the infants woke at 12 months. Of 

these 40 percent were still waking at 18 months and 40 per

cent at 24 months, al thou'gh not necessarily the same 

individuals. 

The incidence of night-waking has been generally 

assumed to decrease with age (Seymour et al., 1983), 

although the evidence is contradictory. An age-related 

decline in frequency was endorsed by Richman, Stevenson 

and Graham (1975) and Richman (1981a). These authors 

reported that 20 percent of 1-2 year-olds woke at night, 

which declined to 14 percent by the age of 3. Jenkins et 

(1980) reported similar figures, 24 and 14 percent, 

respectively. Other studies failed to find evidence that 

the rate of waking diminished with increasing age. Basler 

et al. (1980) reported an increase in frequency between the 

ages of 4 and 5. Seiler (1972) and Werry and iel 

(1981) failed to observe the expected drop-off at age 2. 

The old homily that waking is something that children will 

outgrow is only partially supported. From a clinical pers

pecti ve it may be preferable ,to conclude, as France and 

Hudson (1984) did, that waking does not delimit with age. 

At least parents may seek assistance rather than vainly 

wait till their child "grows out of itll. The significance 

of the problem for both the child and the parents is clear 

from two studies that investigated the incidence of a wide 
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range of problem behaviours in pre-school children (Jenkins 

et al., 1980; Richman et al., 1975). An association between 

sleep disturbance and other behaviour problems was evident 

in both studies. Chavin and Tinson (1980) surveyed a group 

of infants referred with "serious" sleeping problems. 

Parents reported that the infants concerned were more irri

table, fussy and overactive as a result of their sleeping 

difficulties. 

An infant who wakes at night can have a distressing 

influence on the whole famiiy. Chavin and Tinson reported 

that 30 percent parents in the sample felt that they 

had suffered chronic fatigue as a result of disturbed 

sleep. Thirty-seven percent said it had caused serious 

arguments in the family, and 8 percent admitted to severely 

abusing their child. Not only are the family affected but 

the child becomes a potential target for abuse. 

In sUrtmlary, then, .night-waking is a cortmlon event in 

the lives of infants. It endures over long periods, 

extending into early childhood, and many parents experience 

it as a serious problem. 

Sleep onset latency, bedtime delay and sleeping in the 

parents' bed 

The majority of research has not distinguished these 

sleep disturbances from night-waking. Where this has been 

done, a close association between these difficulties and 

night-waking is observed. Chavin and Tinson (1980) reported 

that 35 percent of their sample of infants referred for 

night-waking also resisted going to bed. Children who slept 

in their parents' bed also tended to be night-wakers. 

Most infants were taken to their parents' bed after waking 

during the night (Richman et ., 1975j Roberts and 

Schoellkopf, 1951; Werry and Carlielle, 1981). These 

researchers reported that between 5 and 15 percent of their 

samples fitted into this category_ 

Table 2 summarises the studies that have reported 

rates of sleep onset latency and bedtime delay separately 

from night-waking. A distinction between sleep onset 

latency and bedtime delay was not often drawn. The term 



Table 2 

Studies of bedtime delay, BD, and sleep onset latency, SOL (settling difficulties), 

Author (s) N 

Basler et ale (1980) 320 

Jenkins et ale (1980) 96 

Ragins & Schachter (1971) 48 

Richman et ale (1975) 828 

Roberts & Schoe11kopf (1951) 783 

Werry & Carlielle (1981) 196 

Age 
(months) 

18-36 

6-18 

21-27 

36 

30 

3-60 

Severity/Week 

'regularly' 

> 2 

> 7 consecutive 
nights in last 
3 months 

a Frequency of parental reports that settling at bedtime was a problem. 

Frequency 

13% (8%) a 

21% 

SOL 15% 
BD 15% 

13% 

BD 12% 

SOL 3% 
BD 6% 

-...J 
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"settling difficulty" was often used to describe bedtime 

problems and presumably included both behaviours. 

To conclude, bedtime problems occur frequently 

during infancy. The incidence between 12 to 15 percent 

of infants (see Table 2). There is a tendency for the 

frequency to increase with age in early childhood. Sleep 

onset latency, bedtime delay and sleeping in the parents' 

bed are strongly associated with night-waking. Many 

parents may have to cope with what could be termed a 

"sleep disturbance syndrome" rather than one of the con

tributing behaviours in isolation. 

Causal Factors 

The causes of infant sleep disturbance are unclear. 

Empirical evidence has shown that a number of factors are 

associated with sleep problems, but the results have often 

been contradictory. Table 3 is a summary of the relation

ships reported in the lit~rature. Most of the research has 

been correlational. Even those studies that applied long 

tudinal designs have not always been able to clarify 

causal relationships (Bernal, 1973; Blurton-Jones et al., 

1978; Moore and Ucko, 1957). 

Studies can be grouped according to whether they 

have concentrated on associations between child character 

tics and infant sleep disturbance, environmental factors 

and sleep disturbance or an interaction. 

Child characteristics 

There are several child characteristics that have 

generally been agreed to covary with the frequency of infant 

sleep disturbance. Perinatal complications and tempera

mental or constitutional factors are the most commonly asso

ciated factors (see Table 3). The relevant studies have 

all collected data retrospectively. Mothers were asked to 

recall information about pregnancy, delivery, labour and 

the subsequent development of their child. Wenar (1967) 

found that mothers' retrospective report of perinatal status 

and the infant's temperament was often unreliable. Ragins 

and Schachter (197l) so found that mothers were unable 

to recall details of their child's past sleeping pattern 



Table 3 

Factors associated with infant sleep disturbance 

Factor 

Age 

Birth order 

Breast feeding 

Constitution of child: 
(a) Low sensory threshold 
(b) Behaviour first 10 days 
(c) 3 month activity score 
(d) Failure to 
(e) Irritable, fus , excessive 

crying 
Daytime sleep < 2 years 
Daytime sleep > 2 years 

Education (Mother's) 

lness prior to 3 months 
Illness post 3 months 
Life events s 12 months 
Maternal anxiety 

Relationship 

Basler et ale (1980) 

Fergusson et ale (1979) 

aCarey (1975) 

a Carey (1974) 
Bernal (1973) 

aFergusson et . (1979) 

aRichards & (1974) 
aSnow et ale (1980) . 
bFergusson et ale (1979) 
aMoore & Ucko (1957) 

Moore & Ucko (1957) 
Fergusson et ale (1979) 
Ragins & Schachter (1971) 
Richman (1981a) 

No Relationship 

Bernal (1973) 
Moore & Ucko (1957) 
Seiler (1972) 
Bernal (1973) 
Moore & Ucko (1957) 

Pollitt (1976) 

Bernal (1973) 
Moore & Ucko (1957) 

ctd .... 

\.0 



Table 3 ctd ... 

Factor 

Parental Handling: 
(a) Play at feedtime 
(b) Speed of response to daytime 

crying 
(c) Management techniques 

Perinatal Abnormality 

Race (Mother's) 
Season of the year 

Sleeping Arrangement 

Social ss 
Teething 

Relationship 

abMoore & Ucko (1957) 
Blurton-Jones et ale (1978) 

Blurton-Jones et ale (1978) 
Moore & Ucko (1957) 

aBernal (1973) 
a Blurton-Jones et ale (1978) 
aMoore & Ucko (1957) 

Campbell (1981) 
Moore & Ucko (1957). 

Note: Enlarged and adapted from France (1982, Figure 1). 

a Positive relationship reported 

b Negative relationship reported 

No Relationship 

Bernal (1973) 

Bernal (1973) 

Fergusson et ale (1979) 

Fergusson et ale (1979) 
Moore & Ucko (1957) 

Seiler (1972) 

Bernal (1973) 
Moore & Ucko (1957) 
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accurately. These problems indicate that while there may 

be a relationship between these child characteristics and 

night-waking, any conclusions or interpretations drawn 

from the studies can only be tentative. 

Researchers who have investigated whether child

related demographic factors, such as birth order, gender, 

race and socioeconomic class, are associated with sleep 

problems have most often failed to find an effect. 

A relationship between infant sleep cycles and 

infant sleep disturbance has also been sought. Anders and 

Weinstein (1972) compared the sleep polygraph recordings 

of infants with sleep problems and those without. They 

observed no essential differences. Anders, Carskadon and 

Dement (1980) studied the development of sleep organisation 

in infants. They speculated that those infants who were 

continuing to wake beyond the age when most infants slept 

through the night may be neurologically immature. They 

proposed that delays in CNS maturation, which would be 

unlikely to produce abnormal EEG recordings, could be 

related to sleep sturbance. Maturational delays could 

affect both sleep onset mechanisms and mechanisms control

ling the transitions between REM (rapid eye movement) and 

nREM (quiet) sleep, which could result in sleep onset 

latency and frequent night-waking. 

The studies reviewed thus far need to be interpreted 

with caution before reaching a conclusion. A causal expla

nation of infant sleep disturbance remains impossible. It 

is tentatively proposed that child characteristics such as 

temperament, perinatal adversity and CNS maturation probably 

act to increase the vulnerability of some infants to the 

development of sleeping difficult They can be usefully 

conceptualised as predisposing factors to the development 

of night-waking. 

Closer analysis data presented by Bernal (1973) 

exempl ies the need for caution when inferring that cause

effect relationships have been established. A claim that 

future night-waking could be predicted from obstetric 

factors was made. Yet five infants in the control group 

had experienced sub-optimal birth conditions equivalent to 



those in the problem group. The conclusion relating sub

optimal birth conditions to later night-waking is not 

supported. 

There is a clear need for longitudinal prospective 

studies if causal relationships are to be ascertained. 

Ideally, a sample of mothers who have conceived, would be 

observed during pregnancy and labour and the infants 

followed-up over an extended period. Those infants who 

developed inappropriate sleep behaviours could be compared 

with those who learned to sleep through the night. If 

consistent differences between the two groups were then 

found a causal statement might be possible. 

Environmental factors 

The influence of environmental ctors, particularly 

parental handling, on infant sleep disturbance has been the 

other major area of research. Case studies have cited 

environmental changes, such as illness, holidays, death in 

the family and moving house, as precipitants of night

waking (Illingworth, 1968i Williams, 1959). Parents in 

Chavin and Tinson's (1980) sample also dated their problems 

back to similar events. 

The role of parental handling, and other aspects of 

parental care, in the etiology of infant sleep disturbance 

has received considerable attention in the research (see 

Table 3). The results have been contradictory. Some stu

dies have discovered correlations between various aspects 

of parental handling and infant sleep disturbance. But as 

is the case in all correlational research, the direction of 

causation, if any, has remained uncertain. 

Researchers have looked at the following aspects of 

parental handling and their covariance with the phenomenon: 

(a) maternal anxiety, 

(b) speed of response to crying, 

(c) play at feedtime, 

(d) management strategies, and 

(e) child-rearing philosophy. 
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Ragins and Schachter (1971) reported an association 

between maternal anxiety and sleep problems. It is unclear 

that maternal anxiety a cause rather than a consequence 

of the problem. Richman (1981b) found that sleep distur

bance was associated with strained family relationships. 

Parental mishandling has been frequently proposed 

as an important cause sleep problems. Investigators 

have studied parents' speed of response to the infant's 

crying, whether parents interacted positively with the 

child at feedtime and what strategies parents used to 

settle their child at night. Attempts to find consistent 

patterns in parent behaviour relaied to sleep disturbance 

have generally failed. Two parent behaviours that have 

been more consistently correlated with night-waking are: 

(a) the use of a greater number of techniques to settle 

the child, such as reassurance, fe ing, rocking and 

so oni and 

(b) the inconsistent application of techniques aimed at 

settling the child. 

However, these findings have not made it possible to ascer

tain whether sleep problems are the consequence of parents' 

use of diverse management techniques, applied inconsistently 

or whether parents have responded to a child who is more 

wakeful and difficult to settle by trying every method they 

know. 

Illingworth (1966) and Spock (1949) have speculated 

that changes in society's child-rearing philosophies have 

resulted in a greater incidence of infant sleep disturbance. 

They have argued that the swing from rigid to permissive 

child-rearing practices, that began in the 1930's and 1940's 

has been responsible: 

Twenty years ago, strictness and regulation were 
the psychologic and pediatric laws of the land 
[U.S.A.]. . [Today we have] a more friendly 
attitude toward babies, a more natural, relaxed 
regimen for their care, a respect for their 
individual . . . and developmental needs . . 
But this swift transition not without its 
difficulties. .. [Previously] some people 
[were] so enthusiastic for regulation . . . 



[now] a corresponding minority [are] totally 
and uncritically devoted to self-regulation 
and self expression . . . . Chronic resis-
tance to sleep infancy is a behaviour 
problem which was formerly rare but is now 
becoming more t. Its frequency seems 
related to the trend toward self-regulation 
and greater kindliness to babies and to con
fusion in how to apply this philosophy_ 
(Spock, 1949, p.89). 

Interaction 

13. 

More recently, many researchers have avoided making 

causal statements on the basis of child or environmental 

factors alone, and have attributed infant sleep disturbance 

to the interaction between child characteristics and 

environmental factors (Anders and Weinstein, 1972; Carey, 

1974; Douglas, 1983; France, 1982; schberg, 1957; 

Richman, 1981b, Seymour et al., 1983; Snow, Jacklin and 

.f-.1accoby, 1980). most common explanation for this 

interaction process has d'erived from well'-estab1ished beha

viour principles. 

Analysis of any behaviour ba on learning princ 

pIes looks at three aspects of behaviour: 

(a) antecedents, 

(b) behaviour, and 

(c) consequences; (A-B-C). 

Behaviour is primarily controlled by consequences, 

which cause it to become more or less frequent. Conse

quences that cause a behaviour to become more frequent are 

called reinforcers, and are essential the acquisition 

a behaviour. Consequences also cause the antecedent 

stimuli that precede the behaviour to become cues which set 

the occasion for future occurrences the behaviour. 

Dorsel (1978) analysed the infant crying response 

in terms of its consequences, and the effect these had on 

the response itself and on the parents. His analysis is 

sented below, but the discussion has been adapted to 

apply to inappropriate sleeping behaviour rather than the 

crying response. Acqu ition of inappropriate sleeping 

behaviour results from four factors: 
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(1) Reinforcement provided by the parent. 

Parents often respond to waking and crying at night, 

or at bedtime, by attending to their child. They may 

reassure their child with physical contact, give 

him/her a drink, tell stories or take the child to 

their bed. These consequences of crying-out, refusing 

to go to bed or other inappropriate child behaviour, 

reinforce that behaviour. The child then learns to 

cry more or demand more because s/he has been rein

forced. 

(2) Reinforcement provided by the child. 

Once mother or father have attended to the child s/he 

stops crying or demanding and settles down to sleep. 

Since crying operates as an aversive stimulus for 

parents, its termination as a consequence of their 

response to it, negatively reinforces that parental 

response. Parents become more likely to attend to 

their child at night because they have been reinforced. 

(3) The schedule of reinforcement. 

The persistence of crying during the night, demanding 

to sleep in the parents' bed and refusing to go to 

bed is increased if parents use a schedule of partial 

reinforcement. Such a schedule frequently arises, 

as many parents do not wake each time the child cries 

out at night or temporarily decide to ignore the 

crying. 

The precise schedule on which reinforcement is deli

vered will also affect the persistence of these 

inappropriate behaviours. Operant research into other 

behaviour has demonstrated that variable ratio schedules 

are the most effective in maintaining a response 

(Reynolds, 1975). This schedule frequently operates, 

since most parents do not consistently respond to 

their child's demands after the same period of time. 

They respond after a varying amount of crying and 

calling out,depending on the situation. 



(4) The quantitative dimensions of the inappropriate 

sleeping behaviours. 

Not all types crying, whining or demanding are 
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equally reinforced. Long, loud crying is more fre

quently reinforced due to its high level of aversive

ness. Quiet crying is not reinforced as often because 

it is easy to ignore. An escalation in crying and 

demanding behaviour results, because it is most effec

tive in obtaining reinforcement. 

Patterson (1976) and Patterson and Reid (1973) have 

emphasised the coercive nature of much child behaviour 

(an example is crying). These authors have developed a 

"coercion hypothesisll to account for the development and 

maintenance of conduct disorders in children. They have 

emphasised the role of negative reinforcement. Coercive 

behaviour on the part of one family member is positively 

reinforced when it results in the compliance with the coer

cive individual's demands. The removal of the aversive 

event applied by the coercive individual strengthens compli

ance by negative reinforcement in the compliant family 

member. Inappropriate infant sleep behaviour has been shown 

to escalate in this manner. Night crying or bed refusal by 

the child is a coercive behaviour which is positively 

reinforced by parental attention. This parental attention 

is itself negatively reinforced because it terminates, 

avoids or postpones further crying and other noxious child 

behaviour. 

The basic assumption of the behavioural approach, 

underlying the discussion thus far, is that parental atten

tion is a powerful reinforcer for inappropriate sleep 

behaviour. Seymour et ala (1983) suggested how child charac

teristics might interact with parental attention to produce 

infant sleep disturbance. 

A child with a difficult temperament may 
produce tentative and overly responsive 
parenting, which in turn maintains irrita
bility and wakefulness in the child (p.2l7). 

Seymour et ala (1983) have allowed that some infants may be 

more vulnerable to waking than others, but emphasise that 



parents who respond to this behaviour are in effect rein

forcing 

Antecedent stimuli that precede a behaviour and set 

the occasion for its occurrence were mentioned earlier. 

Inappropriate stimuli can become the cues that set the 

occasion for problem sleep behaviour because the behaviour 

has been regularly reinforced in the presence of these 

antecedents. For example, many children will only go to 

sleep in their parents' presence. These children have 

never acquired the appropriate discriminative stimuli for 

sleep. That sleep can become under the control of inappro

priate stimuli is evident in Ragins and Schachter's (1971) 

findings that children who had settling difficulties 

required elaborate rituals involving their parents' pres

ence before falling asleep. 

In summary, the causes of infant sleep disturbance 

a~e unclear. However, functional analysis of parent and 

infant behaviour has revealed that inappropriate infant 

sleep behaviour is likely to be an interaction between 
I 

(a) constitutional and perinatal, predisposing factorsi 

(b) environmental events such as illnesses or holidays, 

precipitating factorsj and 

(c) parental attention and handling, perpetuating factors. 

As France (1982) suggested, the relative role of constitu

tional, perinatal and handling factors may be different 

for infants who have woken continually since birth, the 

chronic wakers, than for infants who have started to wake 

following a period of sleeping through, the late wakers. 

The waking of the chronic group could be related to consti

tutional and perinatal factors whereas that of late wakers 

may be maintained by inappropriate contingencies. The 

importance of parental handling in maintaining, rather than 

causing, infant sleep problems has principal implications 

for management. Causal factors cannot be altered, but 

maintaining factors have potential to be changed. 
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Management 

Considering the prevalence and impact of infant 

sleep disturbance on family wellbeing there is remarkably 

little research into management strategies and their effi

cacy. A high proportion of parents seek assistance for the 

problem from friends, relatives, general practitioners and 

community health nurses (Chavin and Tinson, 1980; Fergusson 

et al., 1979; Werry and Carlielle, 1981). GP's are the 

most commonly consulted professional group (Werry and 

Carlielle, 1981) although many consult the increasing num

ber of baby books and magazine articles written for parents 

(Douglas and Levere, 1982). More recently psychologists 

and other health professionals have begun to offer manage

ment advice based on behavioural principles (Douglas, 1983; 

Douglas and Levere, 1982; Douglas and Richman, 1982; 

France, 1982; France and Hudson, 1984; Ing~is, 1976; 

Richman, 1981b, Seymour et a1 .. , 1983). 

Medication 

Werry and Carlielle's (1981) survey found that GP's 

in New Zealand usually managed sleep problems with sedative 

medication, and advised parents that their child would soon 

outgrow the problem. Although frequently prescribed, there 

is little agreement about the administration of sedative 

medication or its efficacy. Valman (1981) recommended large 

initial doses of trimeprazine tartrate, later decreased. 

Illingworth (1966) suggested starting with a low dose of 

chloral hydrate, and increasing the dose if it is ineffec

tive. 

The effectiveness of medication for the management 

of infant sleep disturbance has not been adequately demon

strated. Russo, Gururaj and Allen (1976) performed one of 

the few controlled studies evaluating medication. They 

found that diphenhydramine reduced the number of wakings 

per night and the sleep onset latency (time taken to fall 

asleep after placement in bed) in the experimental group. 

Due to the lack of follow-up data the durability of these 

improvements is not known. 
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Chavin and Tinson (1980) asked parents about their 

use of medication. Seventy-one percent of their sample 

with sleeping problems had resorted to medication. Only 

11 percent of these thought it was effective, and most of 

these said the improvement had been temporary. 1,1any con

tinued to use the medication despite thinking that it was 

ineffective, as they were concerned that the problem 

would deteriorate further if they stopped. Hood (1975) 

claimed that phenergan, a sedative that can be purchased 

without a prescription, is often misused in this way in N.Z. 

As with most drugs, continued exposure to sedative 

medication has been found to result in dependency in 

infants (Anders and Guilleminault, 1976). Long-term use 

of medication also resulted in increased irritability and 

overactivity in infants. Richman (1981a) and Valman (1980) 

both observed high relapse rates when medication was ter

minated. All of these ndings cast doubt on the efficacy 

of medication for the management of infant sleep disturbance. 

Medical advice 

Most of the remaining literature on management con

sists of discussion articles offering advice, predominantly 

in medical journals (Anderson, 1951; Battle, 1970; Bax, 

1980; Illingworth, 1951, 1966, 1968; Lask, 1977; Paul, 1982; 

chman, 1981b; Shirley and Kahn, 1958; Spock, 1949, 1957; 

Valman, 1981). Advice is often inconsistent. For example, 

Spock (1949) recommended that parents adopt a firm approach 

every time the child woke, leaving the infant to cry him/ 

herself to sleep. Lask (1977) opposed this method. Spock 

(1949) also argued against taking the child into the parents' 

bed for any reason. Bax (1980), on the other hand, advo

cated this practice as a reasonable solution to the problem. 

Hood (1975) spoke out against taking the child into the 

parents' bed and recommended that parents should do the 

minimum necessary to settle their child back to sleep. 

The difficulties with these and numerous other sugges

tions made in the literature are both the lack of empirical 

investigation and the lack of specific guidelines for parents 

to follow. 
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Behaviour management 

The application of the behavioural approach to the 

management of infant sleep disturbance offers great poten

tial. The earl st reported application was a case study 

by Williams (1959). He employed extinction to iminate 

bedtime tantrums in a 21-month-old boy. The parents were 

instructed to put the boy to bed, to leave the room and 

to ignore the tantrums. On the first night of treatment, 

the tantrum lasted for 45 minutes. The duration decreased 

rapidly on subsequent nights and by the tenth night the 

tantrums had completely disappeared. The author noted 

that the extinction procedure produced a similar pattern 

of response to that observed in studies of extinction with 

non-human sUbjects. 

until recently, there were no further studies of 

management with infants. There have been a few studies 

conducted, applying behavioural principles to children and 

adolescents with eeping problems. Yen, McIntire and 

Berkowitz (1972) reported successful treatment of a 17-year

old insomniac with extinction. Extinction was also used in 

a study by Bergman (1976) in which a seven year-old boy 

who slept in his parents' bed was no longer permitted to do 

so. He was returned to his own bed each time he came 

through to his parents' room. In the absence of reinforce

ment the behaviour was soon eliminated. Other studies of 

behaviour therapy for inappropriate sleeping behaviour in 

older children have used reinforcement for incompatible 

behaviour (Kellerman, 1980; Thomas and Smith, 1972), pos 

tive routines (Milan, Mitchell, Berger and Pierson, 1981), 

and gradual reduction of parental attention at bedtime 

(Anderson, 1979). 

Some recent case study literature has appeared 

recommending behaviour management infants with sleep 

problems (Douglas and Levere, 1982; Douglas and Richman, 

1982: Inglis, 1976). Although the results of these studies 

can only provide tentative evidence for the e icacy of 

the behavioural approach, due to their unsystematic nature, 

the indications are highly favourable. 
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Advocates of the behavioural approach have all 

recommended training the parents of infants with disruptive 

sleeping behaviour in the techniques required to modify 

those behaviours. Parent-training as a means of changing 

childrens' behaviour is a widely used intervention strategy 

and extensive reviews have indicated that it is an effective 

approach to child behav~our management (e.g. Graziano, 1977). 

Parent-training is especially appropriate for solv-

ing problems of infant sleep disturbance, as sleep behaviour 

is not readily accessible to intervention by those external 

to the family. Furthermore, the evidence reviewed above 

has demonstrated that parents are very much involved in the 

maintenance of sleep problems. Therefore, parent-training 

may of potential not only for treatment but the 

maintenance of treatment gains, since it avoids the problems 

of generalisation to the natural environment. 

A recent publication by Seymour et ala (1983) was 

the first attempt to empirically validate the use of beha

viour change procedures in the treatment of night-waking in 

pre-school children, whose ages ranged from 0-6 years. 

Parents were instructed in 

(a) the establishment of stimulus control over behaviour, 

by adopting a regular bedtime; 

(b) extinction procedures, which involved ignoring 

crying; and 

(c) reinforcement of incompatible behaviour, by rewarding 

sleeping through. 

Daily phone calls to parents reinforced parent application 

of the programme. Results from 193 children who completed 

the one-month treatment period, show a rapid and sustained 

improvement. Whereas only one percent of the sample slept 

through 4 or more nights per week before intervention, 

78 percent did so at the end of treatment. The results 

were maintained at follow-up. 

Forty-eight parents were interviewed at the termina

tion of intervention. They reported positive changes in 

their childrens' daytime behaviour coinciding with learning 
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to sleep through and a high level of satisfaction with the 

progranune. 

Further investigations, including the present study, 

that have evaluated the efficacy of behaviour management 

of infant and pre-school sleep disturbance have been carried 

out at the University of Canterbury, Christchurch, New 

Zealand (France and Hudson, 1984i Moesbergen, 1984). The 

Sleep Programme began in 1982 and has received considerable 

public attention, both through newspaper and television 

media. Reception has varied from enthusiastic support to 

harsh criticism. The behavioural strategies that have been 

evaluated are 

(a) extinction, 

(b) sedative medication in conjunction with extinction, 

(c) reinforcement plus extinction, 

(d) reinforcement, and 

(e) graduated extinction (the present study). 

France and Hudson (1984) employed a non-concurrent 

multiple baseline design to evaluate extinction in the 

management of seven infants, aged between 8 and 20 months, 

with sleep problems. The instructions to parents were 

similar to those given by Seymour et ale (1983) except that 

reinforcement was omitted for this infant sample. Parents 

were warned to expect an increase in the variability and 

frequency of crying at bedtime and during the night as a 

consequence of extinction. The results of this study were 

impressive. All subjects showed decreases in both the 

number and duration of wakings per night from baseline 

levels. The severity of the sleep problem, as measured by 

a s behaviour scale, also decreased for all subjects 

during intervention which indicated that the improvement 

had generalised to aspects of sleep behaviour, other than 

those explicitly targeted for change. 
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1.2 RATIONALE 

Research Issues 

The present study addresses questions raised by 

France and Hudson (1984) from their study of extinction in 

the management of infant sleep disturbance. One important 

question raised by their study was whether or not a more 

gradual approach to management, involving less abrupt 

reduction of parental attention, would be as effective as 

extinction. They also questioned whether this alteration 

to the programme would decrease parental anxiety and 

increase parental self-efficacy. 

These suggestions are based on clinical observations 

of 

(a) the paradoxical effects extinction, 

(b) the resistance of inappropriate sleep behaviour to 

extinction, and 

(c) the reluctance of many parents to use extinction pro

cedures, and on the ethical issues related to the use 

of extinction. l 

The term extinction, as it is used here, is defined 

as the removal of a putative reinforcement (parental atten

tion) for inappropriate sleep behaviour. In this definition, 

extinction is a procedure, not a process, and the outcome 

of the procedure response imination or suppression. 

This outcome confirms the identification of parental atten

tion as the reinforcing event for the inappropriate beha

viour. 

Paradoxical effects of extinction 

In both the animal learning literature and the infant 

operant conditioning literature, so-called 'paradoxical 

effects' of extinction are evident behaviour in response 

1. The observations were derived from discussions with 
K.G. France (personal communication, 1983) and the 
investigator!s experience gained as an as stant 
therapist in France's (1983, 1984) unpublished research. 
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to the onset of extinction. Animal studies have demon

strated that when reinforcement is first discontinued, the 

frequency of behaviour increases before beginning to 

decline (Reynolds, 1975). The variability, force and 

duration of responding also increases. These initial 

effects of extinction are paradoxical in that they produce 

a temporary change in the response in a direction opposite 

to the long-term response suppression produced by extinc

tion. 

Another possib paradoxical fect may be evident 

towards the end of extinction, when responding has almost 

ceased. There may then be a brief recovery of responding, 

though typically at a reduced strength, following a brief 

situational change and/or some respite from the extinction 

procedure. This may be referred to as spontaneous 

recovery (Catania, 1968). 

Extinction studies with infants have produced pat

terns of response suppression and imination that closely 

resemble extinction curves obtained with animal subjects 

(Brackbill, 1958; Williams, 1959). Williams (1959) observed 

an initial increase in the force and duration of behaviour, 

in this case bedtime tantrums, after parental attention was 

removed. 

The temporary intensification of behaviour is parti

cularly noticeable in performances that have been main

tained on a continuous schedule. Baldwin and Baldwin (1981) 

gave an example of a child who was continuously reinforced 

by parental compliance for tantrum behaviour. When extinc

tion began and tantrums no longer produced reinforcement, 

'not getting her own wayllacted as a discriminative stimulus 

for throwing another tantrum. The child strove harder to 

gain the previous parental attention. However, if tantrums 

were consistently ignored then the child would quickly 

learn that tantrums were no longer effective in obtaining 

attention and would stop (Baldwin and Baldwin, 1981). 

Results from the France and Hudson (1984) investiga

tion of extinction applied to infant sleep disturbance 

demonstrated that there was occasionally an increase in the 
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variability and frequency of the behaviour, more apparent 

for some subjects than others. The variation amongst 

infants is likely to be a function of their history of 

reinforcement, which contributes to the resistance of 

their behaviour to extinction and the pattern of response 

elimination. 

These paradoxical effects of extinction on infant 

sleep behaviour are potentially aversive, both to parents 

and infants. Many parents become anxious if they hear 

their child crying and may find it unbearable not to attend 

to it. This raises the ethical question of whether it 

acceptable to employ an intervention technique that is likely 

to increase the child's demands, if parents find this stress

ful. Furthermore, many parents who present for help with 

their child's sleeping problem are already exhausted, 

distressed and anxious. 

Apart from the fect on parents, the possib ity 

that extinction may be aversive to infants needs to be con

sidered. The consequences of further stress on parents, 

many of whom admitted to having lt at risk of abusing 

their child when exhausted, may have negative repercussions 

on the infants. 

Parents may also be discouraged by the initial 

deterioration in their child's behaviour. Parents often 

expect immediate improvement. The phenomenon of a brief 

recovery of the behaviour may further discourage parents 

and suggest to them that extinction has not worked. Dis

couraged parents may become non-compliant, with further 

adverse consequences detailed below. 

In summary, then, it appears that the paradoxical 

effects of extinction occur with considerable frequency 

and may be aversive to both parents and infants, hereby 

raising both practical and ethical issues. 

Resistance to extinction 

The resistance of a response to extinction deter

mines the efficiency of -the procedure. The rate of decline 

in the frequency of the response and the number of res

ponses emitted before responding ceases after extinction 
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is introduced, depends on its resistance to extinction. 

Changes in the frequency, quality and quantity of rein

forcement may all increase resistance to extinction. Of 

the parameters of reinforcement, it is the schedule of 

reinforcement that existed prior to the onset of extinction 

which has been found to be the most important factor in 

determining resistance to extinction (Kimble, 1961; 

Reynolds, 1975). Responses reinforced on variable ratio 

(VR) schedules are more persistent than those with a 

history VI, FR and FI schedules after extinction is 

introduced. 

One theory that has been developed to account for 

the retarded rate of response elimination lowing partial 

reinforcement is the discrimination theory (Mackintosh, 

1974). Subjects have learned to respond to a situation 

in which a high proportion of responses are not reinforced, 

which makes it more difficult to discriminate when ext inc-

tion is in effect. "After VR reinforcement a truly amazing 

number of responses at a high, sustained rate may be 

emitted during extinction" (Reynolds, 1975, p.84). The 

change from continuous reinforcement to extinction provides 

an easy discrimination, and responding ceases rapidly after 

a temporary increase in variability and frequency. 

Many inappropriate infant behaviours are difficult 

to extinguish because they have been intermittently rein

forced. For example, a child who has been occasionally 

reinforced by "getting her own way" for throwing tantrums, 

will take a lot longer to discriminate when extinction is 

in effect, than a child who had been consistently rein

forced for tantrums. 

Undesirab sleep behaviour is most likely to have 

been reinforced on an intermittent schedule. Many parents 

report having "left their child to cry" in the past, even

tually giving in and attending to the child on some occa

sions. Some subjects in the extinction study (France and 

Hudson, 1984) showed persistent patterns of night-waking, 

that took some time to decrease in frequency. The results 

suggest that night-waking had a history of intermittent 

reinforcement for these subjects. 
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Furthermore, if the onset of extinction is associated 

with more intense noxious behaviour and parents are 

unable to withhold their attention, the scene is set for 

the operation of a behaviour trap (Baer and Wolf, 1970): 

withdrawing attention briefly, then restoring it when 

behaviour is more intense and vigorous than previously sets 

up a schedule of intermittent reinforcement, and also 

inadvertently reinforces more intense behaviour. This 

makes the behaviour 

(a) more resistant to extinction in the future, and 

(b) may lead to maintenance of the behaviour at the new 

more intense level. 

The difficulties that resistance to extinction 

represents for parents are similar to those described for 

the paradoxical effects of extinction. Namely, the poten

tial for increasing parental stress due to the resistance 

of the inappropriate sleep behaviour and the possibility 

that parents may be discouraged by this. It is conceivable 

that a behaviour trap could develop if parents who were 

stres or discouraged failed to comply with the extinc-

tion instructions. If they eventually attended to their 

child, creating an intermittent schedule of reinforcement, 

they may have shaped up an even more resistant response, 

which could in turn increase their level stress and 

discouragement, leading to a vicious cycle. These ethical 

and practical issues are potential side-effects of extinc

tion and raise questions regarding alternative methods. 

Reluctance of parents to implement extinction 

Many parents are reluctant to implement extinction 

procedures which require them to ignore their child's cry

ing and leave the child to fall asleep alone. In the 

author1s experience, the majority of parents say that they 

have tried leaving their child to cry and that doing this 

just made it become worse. Some parents described their 

attempt: "We decided to leave . [Ch:):,is] to it. When 

he woke we didn't go in, but he kept on crying for nearly 

two hours. In the end he had got himself so upset that we 

went in. I! 
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"Leaving the child to cry" is objected to on a 

number of grounds. Firstly, many parents admit to becoming 

highly anxious if their child cries, and doubt their 

ability to implement the procedure. Schmitt (1981) stated 

that he believes most parents to be quite simply incapable 

of ignoring their child. Secondly, many parents object to 

extinction on principle. Usually these parents adhere to the 

child-rearing philosophy that promotes 100 percent involve

ment between parent and child. These parents feel that 

they should be available to their child 24 hours-per-day. 

They believe that "leaving the child to cryll is wrong 

because it is denying the child's needs. This issue and 

that of IIs1eeping in the parents' bed" have become contro

versial and a source of disagreement amongst mothers. 

Appendix A and Appendix B present newspaper and magazine 

examples of the controversy surrounding the use of extinc

tion. 

Thirdly, some parents express concern relating to 

their bel f that their child is waking because of night

mares or night terrors. However, these phenomena are 

usually discernable from the suddenness and severity of 

the crying (Seymour et al., 1983) and occur very rarely in 

infants (Werry and Carlielle, 1981). 

Feldman and Peay (1982), in their discussion of the 

ethics of behaviour modification, made the point that 

clients ought to be able to reject a method that they and 

the therapist may know is more effective and ficient 

for an alternative. Since a number of parents are reluc

tant, and sometimes refuse, to implement extinction there 

is a clear need for an alternative acceptable to these 

parents. 

Present Study 

An alternative to extinction: Graduated extinction 

The present study was devis as an experimental 

investigation of a more gradual approach to the management 

of infant eep disturbance than extinction. The terna

tive procedure was devised in response to the issues raised 

in the preceding discussion of the difficulties with 
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extinction. It involved the gradual reduction of parental 

attention to inappropriate fant sleep behaviour, in a 

systematic manner until extinction was reached. The pro

cedure has been termed 'graduated extinction' because it 

is conceptually similar to extinction. 

It involves the removal of reinforcement but rather 

than happening all at once the reduction in reinforcement 

is gradual. 

Graduated extinction as it is used here, is not to 

be confused with its application to a procedure for extin

guishing inappropriate defensive behaviour. II Inappropriate 

defensive behaviour is frequently extinguished by intro

ducing aversive stimuli at weak intensities that do not 

evoke avoidance responses, and then gradually increasing 

their threat value until the most fearsome situations have 

been neutralized" (Bandura, 1969, p.390). Bandura's 

definition graduated extinction refers to a stimulus 

change procedure combined with extinction. In the present 

study, graduated extinction refers to the removal of rein

forcement gradually, by stepwise decrements until it is 

totally removed, as in regular extinction. 

While extinction has been extensively investigated 

in the animal operant laboratory, no exact animal counter

parts to graduated extinction have been found in the 

literature. Initially, studies which systematically atte

nuated the duration or magnitude of primary reinforcement 

were soughti for example, reductions in the duration of 

pigeon food hopper presentations. However, Blampied (1984, 

personal communication) suggested that this may be too 

simple a view of an appropriate animal analogue. He 

suggested that the sequence of events typical of night

waking were better modelled by a chain schedu with sequen

tial components of various behaviours: for example, sleep

ing; wakingi waking and crying; waking, crying and inter

acting with the parents. The component containing parental 

attention constitutes the terminal component within which 

both secondary and primary reinforcers occur. These rein

forcers are typically not single discrete events, but often 

require considerable consummatory behaviour. This suggests 
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that the schedules constituting the chain can best be con

sidered variable ratio schedules (VR). In this view, an 

animal laboratory analogue of the graduated extinction 

procedure would be a mUlti-component chain schedule, with 

a VR schedule the terminal link. Gradu extinction 

would occur if the duration of the terminal link was 

systematically reduced to zero. 

Due to the lack of research ln both the animal and 

child operant literature that manipulated reinforcement in 

this way, there were no guidelines available for designing 

such a procedure. A number of arbitrary isions were 

made due to lack of knowledge regarding the optimal rate 

or conditions for extinguishing behaviour by this technique. 

One month, or 28 days, was decided on as the period 

of reduction from naturally occurring levels of reinforce-

ment (basel level) to extinction. This decision was 

based on France's (1983, sonal communication) attempt 

to use this technique with a mother, fading parental atten-

tion out after teen days. The attempt was not very 

successful and France sugge that the time was too short. 

An equally arbitrary decision was made regarding the 

timing and of the decrements in parental attention. 

A systematic pattern of successive decrements of one

seventh every four days was chosen rather than criterion

based decrements because of ease of administration. If a 

criterion of, for example, tl no waking" was required at each 

level of reinforcement reduction, before implementing the 

next level, is possib that some children might never 

meet the criterion as reinforcement was constantly avail

able. The method of consistent reductions regardless of 

change in infant behaviour was chosen, so that complete 

extinction would ultimately be achieved for all SUbjects. 

The graduated extinction technique, detailed above, 

was substituted for extinction in the procedure used by 

France and Hudson (1984). Otherwise, this study was essen-

tially a ication of France and Hudson, including 

instructions given to regarding the importance of 

stimulus control. As ln their study, the effects of stimu

lus control were not evaluated independently of the 
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modification of parental response to night-waking. Douglas 

and Levere (1982) suggested that discrimination learning 

was essential for teaching the infants new and appropriate 

sleeping behaviours, such as going to sleep alone and in 

their own cot or bed. 

To enhance comparability with France and Hudson's 

(1984) study, the same dependent variables were examined 

(as well as additional ones) and most of the same measure

ment devices employed. 

The evaluation of the procedure was based on paren

tal recordings of infant sleep behaviour. The assessment 

of the reliability of this data was essential before 

conclusions regarding the efficacy of graduated extinction 

could be made with any confidence. France and Hudson 

(1984) used an Esterline Angus event recorder and a voice 

activated relay to measure the reliability of parental 

recording of night-waking. ·A similar method was used in 

this study because of problems associated with other tech-

niques. Thomas (1982) failed to obtain adequate iability 

figures in her study using fathers as a second observer of 

the infant's sleeping behaviour. She found that fathers 

inevitably s through the wakings! The practical 

difficulties and expense of pI ng an observer or a 

time-lapse video camera in the subjects' homes throughout 

the night, made the collection of reliability figures by 

these techniques impossible. 

The general aim of this study was to evaluate the 

management of infant sleep disturbance using graduated 

extinction. The specific aims of the study were: 

(1) To determine whether graduated extinction produced 

clinically significiant changes in a variety 

infant sleep behaviours. 

(2) To determine whether graduated extinction reduces 

parental anxiety by avoiding the potentially aversive 

s ffects of extinction, namely: 



(a) intensification the undesired behaviour, 

(b) resistance of the behaviour to change, and 

(c) "leaving the child to cry". 
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(3) To determine the acceptability of graduated extinction 

to parents and to assess whether it increases their 

general child-management skills. 

(4) To provide an alternative to extinction. 

(5) To compare the ficacy, efficiency and social 

validity of graduated extinction with extinction 

in the management of infant sleep disturbance. 

(6) To establish whether changes in infant sleep behaviour 

are durable over time. 

In this study one group of infants were exposed to gradua

ted extinction, and one group to extinction. The subsequent 

changes in the dependent variables were evaluated with 

primary emphasis on graduated extinction, and the comparison 

between the two procedures. 

Hypotheses 

The following hypotheses were tested: 

(1) That graduated extinction would produce significant 

changes in those aspects of infant sl behaviour 

specified as target problems (either by the parents 

or from analysis of baseline levels of the behaviour), 

(2) That changes in infant sleep behaviour would not be 

apparent immediately after the onset of graduated 

extinction, but would be gradual and would not show 

an increase in frequency and duration, even if 

temporary, from baseline levels. 

(3) That parental anxiety would not increase during inter

vention. 

(4) That changes ln infant sleep behaviour would be 

maintained over time. 
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(5) That differences would observed between graduated 

extinction and extinction groups on the following 

dimensions; 

(a) pattern of response elimination or reduction, 

(b) parental anxiety levels, 

(c) acceptability of the procedure to parents. 
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CHAPTER TWO 

METHOD 

The therapeut programme devised the present 

research was developed as part of the University of Canter

bury Sleep Programme, and is based on the recent work of 

France and Hudson (1984). 

2.1 SUBJECTS 

Recruitment and Selection of Subjects 

The subjects of the study were recruited through 

community health nurses 1 and newspaper publicity (see 

Appendix C). Subjects sought were children between the 

ages of 6 and 24 months, who had sleep problems. They 

were selected only if their parents reported that one, or 

more, of the following sleeping difficulties occurred at 

a frequency which caused parental concern: 

(1) Regular night-waking: frequent night-time waking 

to which parents responded. 

(2) eep onset latency: recurrent delay in falling 

asleep after placement in bed. 

(3) Bedtime delay: actual bedtime often later than the 

time preferred by parents. 

(4) Sleeping in the parents' bed: either placed into 

the parents' bed to sleep or brought into their bed 

after waking during the night. 

The subjects were not randomly selected but were 

selected in order of their application for help through 

the Sleep Programme. On application, parents were enrolled 

for the therapeutic programme, conditional on their agree

ment to comply with the research conditions (see Appendix 

D). No subjects refused to participate and no subjects 

dropped out after joining the programme. There was no fee 

for services. In each case the family doctor was informed, 

1. Plunket Society Nurses. 



by letter, that the child and his/her parents were parti

cipating in the research programme (see Appendix E). 

Subject characteristics 

The subjects in the study were seven male and five 

female infants whose ages ranged from 6 to 19 months, with 

a mean 12 months. All were Caucasian and lived with 

both of their natural parents. Parents were aged between 

23 and 36 years. In all but one of the famil s the 

father was the sole wage earner. The mother took the 

major responsibility for child-rearing. Subjects typi

cally came from lies in the middle-to-higher socio

economic groups when rated by Johnston's (1983) index of 

socio-economic status. 

All of the subjects in the study slept in a cot, 

with the exception of Subject 11 who slept in a bed. Each 

child had a room of its own in which to sleep. Further 

information about the participants is presented in Table 

4 . 

The quantitative and qualitative aspects of the 

participants' problems differed from child to child. All 

parents reported that night-waking was a problem. Many 

reported additional di iculties with sleep onset latency, 

bedtime delay and the presence of their child sleeping in 

their bed. Further information about the target problems 

identified by parents for each participant is 

T'able 5. 

sen ted in 

Parental management of night-waking and other sleep-

ing difficulties varied considerably. Most parents had 

tried medication in the past. Many had tried leaving their 

child to cry. Currently, most parents either their 

child or reassured it fly in attempts to get the child 

to sleep (see Table 6). 

2.2 MEASURES 

Daily Sleep Diary (France and Hudson, 1984) 

Booklets of weekly record sheets on which to record 

their child1s daily sleep behaviour were supplied to 



Table 4 

Demographic characteristics of subjects 

Subject Sex Age Birth Mother's age Father's age 
(N==12 ) (months) Order a (years) (years) 

1 F 10 2 26 26 

2 M 19 1 23 23 

3 F 14 1 30 29 

4 H 9 2 29 33 

5 M 6 3 35 36 

6 F 13 1 23 24 

7 F 12 1 31 34 

8 F 7 1 31 30 

9 M 14 1 21 34 

10 M 9 1 26 26 

11 M 17 1 28 30 

12 M 9 2 31 31 

a All subjects were youngest children. 

b 
Based on father's occupation. 

c 
J:lother worked as a travel consultant. 

Father's Socio-economic 
Occupation group b 

Builder 3 

Blocklayer 4 

,r,licrobiologist 1 

Veterinarian 1 

Engineer 1 

Welder 4 

Microbiologist 1 

Manager 3 

Factory Manager 3 

Dye setter 4 

Supervisor 4 

Farmer c 3 

w 
J:,. 



Subject 
(N=12 ) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

e 5 

Sleep problems, their onset and precipitating factors reported by 
parents for each subject 

Type of Sleep Problem 
Night-waking 
(No. per night) 

2-3 

2-5 

1-3 

1-2 

2-3 

2-3 

2 

1 

0-1 

3-4 

2 

Sleep onset Bedtime 
latency delay 

,I 

,I 

,I ,I 

,I 

,I 

,I 

,I 

,I 

Sleeping in 
parents' bed 

,I 

,I 

,I 

,I 

Age at onset 
(months) 

oa 
o 
6 

o 
o 
9 

o 
6 

6 

6 

o 
o 

a 0 means that parents reported that the sleeping problem had ted since birth. 

Precipitating 
Factors (if 

any) 

Holiday 

Teething 

Travelling 

Teething 

LV 
U1 



Table 6 

Past (p) and current (C) management attempts reported by parents 

Subject 
(N=12 ) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Left to cry 

P 

P 

P 

P 

P 

P 

P 

Feeding a 

C 

C 

C 

C 

C 

P 

C 

P 

C 

Reassurance b Medication 

C P 

P 

C 

C P 

C P 

C P 

P 

C P 

P P 

C P 

C 

a Includes breast and bottle feeding, as well as drinks of water or orange. 

c 

b Includes patting the child's back, talking, singing, cuddling, turning over, etc. 

c Most commonly Phenergan or Vallergan. 

Parents' bed 

C 

C 

w 
0') 
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parents, with instructions for their use (see Appendix F). 

Parents kept a daily record of the following aspects of 

infant sleep behaviour: 

(1) duration and location of daytime sleep/so 

(2) actual bedtime, ideal bedtime and reasons for dis

crepancy, if necessary (measure of bedtime delay). 

(3) time from placement in bed to silence, and the 

quality of the noise, for example quiet playing, 

crying or talking (measure of sleep onset latency). 

(4) number of night-wakings, and the duration of each. 

(5) parental responses to and handling of each waking 

(measure of self-monitored parental attention). 

(6) getting-up time in the morning. 

Parents were asked to record night-wakings as they 

occurred, or first thing, the next morning. 

Weekly Sleep Behaviour Scale 

The data recorded by parents were summarised into a 

weekly score, indicating the overall severity of the 

sleeping problem. The scale is an adaptation of the scale 

adapted from Richman (198la) by France and Hudson (1984) 

for use in their sleep programme. The composite weekly 

score covers six areas of sleep behaviour, each rated on a 

five-point ordinal scale from 0 to 4. The maximum possible 

score is 24. A high score indicates a more severe problem. 

The scale and scoring instructions are presented in Appen

dix G. 

"Deviation from ideal" scale 

Data recorded during the last 15 days of both baseline 

and intervention were compared with hypothetical lIideal ll 

sleep behaviour, on the following dimensions: 

(a) sleep onset latency, 

(b) bedtime delay, 

(c) child placed into bed awake or asleep, 

(e) duration of wakings, and 
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(f) child slept in parents' bed or not. (See Appendix H.) 

If the infant's actual sleep behaviour was rated as 

ideal it was scored 0; rating of not ideal scored 1. The 

highest possible score was five and indicated a marked 

deviation from the hypothetical ideal. 

Structured Interview (France and Hudson, 1984) 

The interview, at the end of baseline, covered 

details about the nature and history of the infant's 

sleeping problems. Information regarding past and current 

management strategies for handling sleep disturbance was 

also elicited. Brief developmental and medical histories 

were taken, as well as family details including current 

stresses on the family, family life events over the life 

of the child and other concerns the parents might have 

regarding that child (see Appendix I). 

2.3 RELIABILITY 

The reliability of parental recording using the 

Daily Sleep Diary was primarily established by gathering 

observations through the use of app~ratus. The apparatus 

detected infant crying, which was used as an indication 

of night-waking. Parental presence near the cot was also 

recorded, as a measure of parental attention. 

Apparatus 

An Esterline-Angus event recorder, moving at 7.6 cm 

per hour, was used to obtain a continuous record of the 

entire night's sleep. To measure crying a voice-activated 

relay (VAR) was used. Noises exceeding a prespecified 

level,activated one channel of the event recorder. The VAR 

was calibrated with the amplifier gain switch at a standard 

setting. With the microphone one metre from a white noise 

source, the VAR operated at a sound pressure level of 

78-80 dB(A), measured by a Dawe Sound Level Meter (Model 

1400 E). 

To measure parental presence next to the cot, a 

switchmat was placed in front of the cot. Each time a 

parent stood on the mat, it was automatically registered 
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on another channel of the event recorder. In this way a 

permanent, automatic record of the frequency and duration 

of occurrences of crying and parental presence was made. 

(See Appendix J for a photograph of the apparatus.) 

Procedure 

The apparatus was delivered to the homes of five 

subjects, randomly selected from the sample. It was used 

to record the entire night's sleep for a minimum of eight 

days in baseline and eight days in intervention. 

The equipment was set up in the infant's bedroom in 

the most standard manner possible, allowing for differences 

in layout from bedroom to bedroom. Where possible the 

microphone was placed at cot level, about one metre away 

from the infant's head. The switchmat was placed on the 

floor directly in front of the side of the cot from which 

the parents attended to their child. The event recorder 

and voice-activated relay were placed in as inconspicuous 

a position as possible. The amplifier gain switch was set 

to the standard setting and the pens on the recorder 

checked. Parents were instructed to switch the apparatus 

on, after putting their child to bed, marking the date and 

time on the recording paper. 

Once the machines were removed, the event recorder 

output was transcribed into numerical values. (For the 

criteria used in reading the output see Appendix K.) 

The reliability of parental recording was calculated by 

determining the point-by-point agreement between parents 

and the event record. 

2.4 THERAPIST 

The investigator, a 24-year-old woman graduate 

student, served as the sole therapist in this study. She 

had previously received training in the application of 

behaviour modification techniques to sleep problems whilst 

working as a research assistant in earlier phases of the 

University of Canterbury Sleep Programme. She was con

currently receiving training in Clinical Psychology. 



2.5 EXPERH1ENTAL DESIGN AND PROCEDURE 

Experimental Design 

A non-concurrent multiple baseline design across 

subjects (Watson and Workman, 1981) was used to evaluate 

the effects of intervention on the sleep behaviour of 
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each subject. Subjects were assigned baseline lengths of 

5, 4, 3 or 2 weeks based on the order of their presentation 

to the study. Intervention was implemented for a minimum 

period of six weeks, and follow-up was conducted two months 

following the termination of intervention. For details of 

the number of days spent by each subject in the different 

experimental phases see Table 7. 

Baseline 

Baseline began after the initial telephone contact 

between parents and the investigator. Parents were sent 

a booklet of Daily Diary Sheets which they were required 

to keep for the number of weeks of baseline to which they 

had been randomly assigned. Baseline ended with an appoint

ment which included both the structured interview and the 

implementation of the sleep programme. 

Intervention: Initial Appointment 

Attendance 

Intervention began with the appointment which all 

subjects attended with both parents. Both parents were 

present so that it could be ascertained that they under

stood the rationale upon which the procedures were based 

and were consistent in their implementation of them. 

Seymour (1983) noted that parents of infants with sleep 

problems are frequently in conflict over management. The 

appointment was important for the resolution of these 

conflicts and to ensure that parents shared the responsi

bility for dealing with the problem. 

The appointment typically lasted for an hour and a 

half, ranging from one to two hours. 
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Assessment 

The appointment began with the structured interview 

described earlier. It served not only as a data collection 

method but also as a therapy session,in which clinical 

judgements regarding the suitability of the therapeutic 

programme for the particular family were made. Families 

were assessed to ensure that they met Inglis' (1976) cri

teria of suitability for a behaviour management approach. 

All subjects had a history of parental reinforcement for 

inappropriate sleeping behaviour, had fundamentally posi

tive interactions with their parents and showed no signs 

of emotional disturbance. 

It was ascertained that parents had realistic expec

tations of their infant's sleep behaviour. Illingworth's 

(1968) description of normal sleep requirements and the 

range of individual variability amongst infants, provided 

a guideline for the selection of appropriate goals, in 

terms of bedtime, getting-up-time and daytime sleeps to 

aim for on the programme. 

Rationale as applied to parents 

It was determined that parents understood the possi

ble causes of night-waking and their own role in maintaining 

the problem rather than causing it. If parents had feelings 

of guilt about having caused the problem, they would have 

been less likely to be able to implement the programme 

effectively. The explanation of night-waking and the asso

ciated causal and perpetuating factors included the 

following points: 

(I) The vulnerability of infants to night-waking due to 

the immaturity of the sleep control mechanisms in 

their brains (Anders, Carskadon and Dement, 1980). 

(2) The possibility that certain temperamental charac

teristics predispose some infants to night-waking 

(Carey, 1974; Richards and Bernal, 1974). 

(3) The reinforcing nature of parental attention for 

waking and disturbing the parents (Inglis, 1976i 

Richman, 1981ai Seymour et al., 1983). For those 
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children Who had never slept through the night since 

birth, parental attention had become a necessity as 

the child had never learned to go to sleep without 

it. For those children who had reverted to night

waking, usually after a disruption such as an illness 

or a holiday, parental attention had perpetuated the 

waking. 

The success of previous research conducted by France 

and Hudson (1984) using extinction techniques was described. 

This led to an expectation of success. Some parents in 

the earlier studies had found it very difficult to leave 

their child to cry and others had refused to do so. 

The present research was designed to study whether 

a gradual reduction in parental attention would decrease 

night-waking and other sleep disturbances without the 

initial increase in frequency and variability of crying 

behaviour. 

Graduated Extinction 

The parents of seven of the twelve subjects partici

pating in the study were instructed in the application of 

graduated extinction to infant sleep disturbance. The 

procedures were individually tailored to each infant and 

parents received a typed protocol of instructions (see 

Appendix L). 

Step 1. The importance of stimulus control over bedtime 

and settling behaviour was explained to parents. In order 

to teach their child the temporal stimuli associated with 

sleep, parents developed a regular bedtime routine and 

chose a goal bedtime. Parents were instructed to carry out 

both, consistently and regularly. 

Step 2. To ensure that the child learned the appropriate 

setting stimuli for sleep, parents were required to put 

their child into its own bed, with its favourite toy if 

desired, while it was still awake. Many parents were pre

viously accustomed to letting their child fall asleep, 

either in their arms or playing in the living room, before 

placing it into bed. The importance of teaching the child 

to fall asleep alone in the appropriate place was stressed. 



Table 7 

Order of Eresentation to the stud~ for each subject, and 
the number of days each sEent in baseline, intervention 

and follow-uE Ehases. 

Subjects Order of presentation Assigned base- length (in days) 
(N=12) subjects line length 1 2 

(days) Baseline Intervention 

1 9 14 17 41 

2 5 14 17 x 

3 4 21 25 57 

4 11 21 27 81 

5 2 28 43 84 

6 3 35 42 77 

7 1 35 58 56 

8 6 14 20 x 

9 7 21 21 63 

10 12 28 29 43 

11 8 28 35 56 

12 10 40 42 

x Denotes missing data 

3 
Follow-up 

7 

x 

7 

7 

7 

7 

7 

x 

x 

7 

7 

7 

oj::. 

w 
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step 3. The procedure for reducing parental attention to 

night-waking required that parents adhere consistently to 

a pattern of reduction in the time spent with their child 

during the night. From baseline records the typical 

amount of time the parents had spent attending to their 

child on most occasions of waking was measured. This 

period became the maximum amount of time that parents 

could spend attending to their child. From the first day 

of intervention, parents were to reduce the amount of 

"attention time" one decrement every four days. The decre

ment was approximately one-seventh of the maximum time. 

After a month (28 days) parents no longer attended to their 

child. When time was up, they were to leave the room. 

Parents were alerted to expect occasions when the child 

would not be asleep when they left the room and that crying 

was likely. They were cautioned on the dangers of incon

sistency. The occasions when the child cried were impor

tant opportunities for the child to learn that s/he did 

not require parental presence to fall asleep. Table 8 

details the graduated extinction regimes for the seven 

sUbjects. 

The practice of taking the child into the parental 

bed was specifically prohibited during the course of the 

programme. The type of attention parents gave to their 

child was not otherwise restricted, but mothers who were 

breast feeding their child during the night were advised 

not to. 

step 4. Parents specified the time at which they would 

like their child to wake in the morning. Waking before 

this time was to be considered as waking during the night 

and dealt with similarly. Waking after this time was con

sidered appropriate and dealt with as differently as 

possible, to aid discrimination learning. 

Extinction 

Five subjects were considered unsuitable for the 

graduated extinction programme and received the extinction 

programme. Examination of baseline recordings of these 

five subjects revealed that their parents 



Subject 
(n=7) 

1 

2 

3 

4 

5 

6 

7 

Table 8 

Reduction of parental attention time for night-waking, scheduled 
for each subject in the graduated extinction group. 

Days since onset of graduated extinction 
1-4 5-8 9-12 13-16 17-20 21-24 

Time (minutes) 

20 16 12 8 4 0 

30 25 20 15 10 5 

12 10 8 6 4 2 

18 15 12 9 6 3 

12 10 8 6 4 2 

30 25 20 15 10 15 

40 34 28 22 16 10 

25-28 

0 

0 

0 

0 

0 

0 

4 

.r::. 
In 



(a) spent very small amounts of time attending to the 

child, or 

(b) took the child regularly into their own bed rather 

than attending to the child in its own room. 
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Due to the practical limitations of reducing already small 

amounts of Uattention time" graduated extinction was 

unsuitable for these subjects. For subjects who were 

typically taken to their parents I bed, a decision not to 

implement graduated extinction was made on the basis of 

the following hypothesis: The change from being in the 

parents' bed, a state with enormous reinforcement potential 

for the child, to sleeping alone would represent such a 

drop in reinforcement level as to approach extinction. 

If this were the case, then requiring parents to go to 

the child for a specific period at night might set up a 

new set of reinforcement contingencies for waking. 

The instructions to the parents in the extinction 

group were identical to those of the graduated extinction 

group, apart from Step 3. Parents were told not to attend 

to their child after bedtime, unless they became concerned 

that their child was at risk. If necessary to attend, they 

were to do so with the minimum of noise, light and reassu

rance. Subjects 8, 9, 10, 11 and 12 form this group. 

Intervention: Continuing contact 

Intervention lasted for a minimum of six weeks and 

during that time the investigator made regular telephone 

calls to each family. Initially calls were made daily to 

discuss progress, offer support and encouragement, and to 

answer questions. The frequency of calls were reduced after 

the first week or two, to once every 3 or 4 days, and 

towards the end of intervention, once weekly. There was 

no further face-to-face contact, with one exception (Sub

ject 7). 

Two weeks after the commencement of intervention, 

Subject 7 began to vomit just before or after being put to 

bed. She also began to cry or scream whenever "bedl! was 

mentioned. After this had occurred on several evenings, 
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the parents, distressed by this development, sought and 

were given an additional face-to-face consultation with 

the investigator. Analysis suggested that the vomiting was 

maintained by the intense parental attention which followed 

it. Parents were advised to deal with the vomiting in ways 

which minimised their attention. It was also clear to the 

investigator that the event of bedtime had become a nega

tive occasion for the whole family. Parents were encou

raged to substantially increase their positive interaction 

with the child at bedtime. 

Following the consultation, there were three more 

vomiting incidents, and they did not re-occur during the 

rest of the study. 

Maintenance Instructions 

Parents received maintenance instructions after 

they had reported a period of 5 to 7 nights of uninterrupted 

sleep to the investigat6r during a progress telephone call. 

Parents were recommended to continue with the Sleep Pro

gramme until their child's sleeping pattern stabilised. 

Instructions suggested that should their infant wake after 

having settled into a stable pattern of sleeping through 

the night, they should briefly check on him/her. Parents 

were cautioned to return to the programme if they observed 

an increase in the frequency of night-waking following an 

illness or holiday. A brief return to the programme would 

soon stabilise the sleeping pattern. A letter explaining 

the above was mailed to all parents, along with a stamped 

and addressed envelope for the return of data (see Appendix 

M). Infant sleep behaviour was not recorded during the 

maintenance phase. 

Follow-up 

Parents recorded sleep behaviour for one more week, 

using the Daily Sleep Diary, two months after the receipt 

of maintenance instructions and the end of intervention 

recording. 
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2.6 SOCIAL VALIDATION AND ACCEPTABILITY 

The following subjective measures were administered 

to evaluate the clinical significance of changes in infant 

sleep behaviour and parental responses to the procedure. 

Flint Infant Security Scale, FISS, (Flint, 1980). 

To assess parents' perception of the generalisation 

of changes in sleep behaviour to other infant behaviour, 

the FISS was completed on three occasions: during baseline, 

intervention and maintenance, respectively. Parents were 

asked to complete the intervention questionnaire ten days 

after beginning the programme. The next questionnaire was 

sent out with the maintenance instructions for parents to 

complete at that point. The scale was adapted from inter

view form to questionnaire form, so that mothers could 

easily complete it at home. Mothers were required to 

underline which of a list of infant behaviours applied to 

their own child. The list covered eating, sleeping, 

toileting, social and playing behaviour, as well as beha

viour in unfamiliar situations and physical experiences. 

Each item underlined was scored either positively 

or negatively, and combined to form an overall security 

score. The highest possible score is 0.50 and indicates 

a high level of security and mental health (Flint, 1980). 

Flint reported that the normal range of scores on the FISS 

was from .35 to .44. She suggested that a score below .35 

is indicative of poor mental health, and a score below 

.20 indicates a need for immediate intervention. 

State-Trait Anxiety Inventory, STAI, (Spielberger, Gorusch 

and Luschene, 1970). 

To determine whether changes in infant sleep beha

viour affected parental anxiety level, each parent completed 

the STAI, or Self Evaluation Questionnaire, on the same 

three occasions that mothers completed the FISS. Anxiety 

scores on both the state and trait dimensions were obtained. 

The highest possible score on each scale is 80, indicating 

extreme anxiety. Knight, Waal-Manning and Spears (1983) 

published norms for the New Zealand population. Combining 
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the range of scores two standard deviations from the mean 

for males in the 20 to 29-year age group, on both state 

and Trait Scales, indicates that most males score between 

20 and 47. For females in the same age group the normal 

range is between 20 and 54. 

Sleep Programme Evaluation Questionnaire, SPEQ. 

To assess parental response to the Sleep Programme, 

the SPEQ was administered at the end of intervention (see 

Appendix N). A measure of overall satisfaction was 

obtained from nine items with four.-point anchored answers. 

Scores from 9-22 indicated low satisfaction, scores from 

23-29 indicated medium satisfaction, and scores from 

30-36 indicated high satisfaction. 

Individual items and the five open-ended questions 

of the SPEQ provided an indication of acceptability of the 

programme to parents, their level of stress associated with 

its implementation and their perception of its effect on 

their competence to deal with their child's behaviour, in 

general. 

2.7 DATA ANALYSES 

The data were analysed to determine treatment effects 

as follows: 

Visual analysis 

The raw data for each subject were plotted as line 

graphs, for the following four variables: 

(1) Number of wakings. 

(2) Duration of wakings. 

(3) Sleep onset latency. 

(4) Bedtime delay_ 

The data for subjects in the graduated extinction group were 

plotted in a vertical array to enable analysis of the effects 

of the sequential introduction of intervention on inappro

priate sleep behaviour. Data for extinction subjects were 

displayed in a similar manner. 
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Sleeping in the parents' bed was the only aspect of 

infant sleep disturbance not analysed in this way. The 

frequency of sleep in this inappropriate location was 

incorporated into the following composite measures, also 

plotted for visual inspection: 

(1) Weekly Sleep Behaviour scores. 

(2) Deviation from Ideal scores (plotted for the last 

fifteen days of baseline and intervention). 

(3) Parental responses to infant night-waking (plotted 

as a weekly cumulative record). 

The data obtained from the FISS and STAI for each 

subject during baseline, intervention and maintenance 

phases, respectively, were plotted for easy detection of 

possible trends across phases. 

The data were analysed according to Kazdin (1982) 

and Parsonson and Baer's ,(1978) criteria for visual 

analysis. These authors, amongst many others, have 

argued that because change in behaviour from baseline to 

intervention has to be clearly evident and reliable before 

it is considered significant, the effect will have to be 

more powerful than that required to produce a statisti

cally significant change if visual analysis is used. The 

relative insensitivity of visual analysis is valuable for 

the investigation of treatment effects. A change that is 

not visible to the naked eye is unlikely to be of suffi

cient magnitude to be clinically significant (Parsonson and 

Baer, 1978). 

Graphs were produced by package Plot 79 on a 

Burroughs B6900 computer, using a Hewlett Packard Plotter. 

Statistical Analysis 

The C-statistic, a simplified time-series analysis, 

was used to supplement visual analysis (Tryon; 1982). The 

C-statistic determines whether the time-series contains 

any trends. Baseline data are first evaluated for evidence 

of a trend. If baseline does not contain a significant 

trend, then treatment data are appended to baseline data 

and tested with the C-statistic. A significant result is 
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evidence that the treatment series, represents a departure 

from the baseline series. 

When baseline data are found to contain a signifi

cant trend, the following procedure is recommended: 

(a) quantification of the trend and calculation of trend 

line values; 

(b) creation of a comparison series "by subtracting the 

trend line values associated with the first baseline 

point from the first treatment point, then subtracting 

the trend line value associated with the second base

line point from the second treatment point, etc. 1I 

(Tryon, 1982, p.425). If more treatment than baseline 

points exist, he suggested that modest extrapolation 

of the baseline trend line is acceptable in order to 

extend the comparison series; and 

(c) application of the C-statistic to the comparison 

series. A significant result is evidence that the 

difference between the trends in baseline and treat

ment phases contains a departure of some kind. 

If any of the baseline series were found to contain 

a trend, significant at the p < 0.01 level, then standard 

regress~on analysis was used to quantify the trend. Package 

Minitab (1983) was employed to obtain the regression equa

tion from whi'ch the trend line values were calculated. 

These values were subtracted from treatment data to create 

the comparison series, suitable for analysis with the 

C-statistic. 
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CHAPTER THREE 

RESULTS 

Complete data were collected for 10/12 subjects in 

this study. Data from Subjects 2 and 8 were unavailable 

for anal~sis. 

Appendix 0.) 

(For a dicussion on missing data see 

3.1 RELIABILITY 

The agreement between the parental record and the 

event record was calculated for: 

(a) the number of night-wakings, 

(b) the number of parental attends, and 

(c) the duration of wakings. 

Although parents were not required to record the time of 

night at which night-waking occurred, some did. For 

these subjects, agreement between parents and apparatus 

was calculated using time-of-night information also. 

The reliability of parental recording of each of 

the above behaviours was calculated using point-by-point 

agreement. An agreement was scored if the parents and the 

apparatus had both recorded the occurrence of a behaviour. 

For those subjects who had recorded time, agreement was 

only scored if the parents and apparatus had recorded the 

behaviour simultaneously. An agreement was also scored if 

parental and automatic recordings agreed on the non

·occurrence of the behaviour during an entire night. A 

disagreement was scored when either had recorded a behaviour 

that the other had failed to record. The percentage agree

ment was calculated by dividing the number of agreements by 

the number of agreements plus disagreements, multiplied by 

100. 

The apparatus/parent agreements summed across the 

five subjects were (with ranges in parentheses): 

(a) Number of wakings - 69% (40%-85%), with the lowest 

value of 40% being largely accounted for by differences 
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in the sensitivity of the apparatus and the parents. 

The parents had consistently recorded zero wakings 

whereas the voice-activated relay (VAR) had recorded 

sound on several occasions. Without this figure the 

average agreement was 77%. 
\ 

(b) number of parental attends - 85% (77%-93%). 

(c) duration of wakings - 41% (29%-56%) with lower agree- . 

ment being largely accounted for by differences in 

apparatus (duration of noise above prespecified DB 

level) and parental (duration of noise above the 

parents' threshold of awareness) definitions of 

duration. 

A further check on the reliability of parental 

recording was conducted by calculating the agreement between 

parents' written record and verbal report of their child's 

sleep behaviour during intervention. The information 

recorded by the investigator during progress telephone 

calls was compared with the written record for the same 

day. Where the written record validated the verbal report, 

an agreement was scored. Where the written record contra

dicted the verbal report, a disagreement was scored. Point

by-point agreement was calculated for each subject, with an 

average of 81% (range 64%-96%). 

Although agreement is reasonable, there is a confoun

ding factor that may have had various effects on different 

individuals and reduced the level of agreement between verbal 

and written records. Towards the end of· intervention, tele

phone calls were made less frequently and parents often 

reported their child's sleep behaviour over the last few 

days as well as that of the most recent night. Therefore, 

a factor of recall-accuracy is involved in the verbal 

report, which is presumably not operative in the written 

reports which were completed at the time the behaviour 

occurred or early the following morning. 

In summary, then, the mean reliability figures 

obtained from 5 subjects over baseline and intervention 

phases calculated by the point-by-point agreement between 

the parents' record and the automated record were: 

(a) 69% (77% if the deviant score is removed from the 

calculation) for number of wakings, 
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(b) 85% for the number of parental attends, and 

(c) 41% for the duration of waking. 

point-by-point agreement between parents' written record 

and verbal report during intervention of 10 infants yielded 

a mean of 81%. 

3.2 GRADUATED EXTINCTION AND EXTINCTION: BEHAVIOURAL 

EFFECTS 

\ 
The overall behavioural effects of graduated 

extinction and extinction were examined with respect to 

the four primary measures of infant sleep behaviour, 

recorded daily: 

(a) number of wakings, 

(b) duration of wakings, 

(c) sleep onset latency, and 

(d) bedtime delay. 

The effects of both intervention techniques on each beha

viour were examined separately, and then compared. Sleeping 

in the parents' bed was not examined on a separate beha

vioural measure because it was prohibited during interven

tion. Changes in this behaviour contributed to the compo

site sleep behaviour scores presented in the next section, 

and to measures of parental responses also presented below. 

Number of wakings 

Graduated extinction 

Number of wakings per night is shown for all subjects 

in this group in Figure 1 and Table 9. Baseline levels of 

waking were variable and showed no tendency to stabilise 

for any subject, except for Subject 7. Her waking stabi

lised towards the end of baseline. The mean number of 

wakings per night for all six subjects was 1.6 (see Table 9). 

Despite variable baseline data there was clear evi

dence of an overall decre~se in the number of wakings from 

baseline to intervention phases. In most cases the decrease 

was marked, and accompanied by a decrease in variability of 



Figure 1. Number of wakings per night for subjects in the 
graduated extinction condition during baseline, interven
tion and follow-up. 
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Table 9 

Means and standard deviations for number 
of wakings per night for each subject in 

each experimental condition 

subject 
Baseline Intervention 

M SD M SD 

Graduated 
extinction 

1 1.7 0.9 0.8 1.2 

3 ,1.8 1.2 0.8 1.1 

4 1.4 1.0 1.3 0.7 

5 2.0 1.4 0.7 0.9 

6 1.2 1.1 1.0 1.1 

7 1.2 0.7 0.6 1.0 

Extinction 

9 0.6 0.6 0.9 1.3 

10 0.2 0.4 0.1 0.3 

11 3.0 1.7 1.0 0.9 

12 1.9 0.7 0.6 0.9 

* Missing data 

56. 

Follow-up 
M SD 

0 0 

1.4 2.5 

0.9 0.7 

0.3 0.5 

0 0 

0 0 

* * 
0 0 

0.9 1.2 

0 0 
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the behaviour. This effect on waking tended to be gradual 

and in some cases followed an initial increase in the 

intensity of the behaviour (Subjects 1 and 7). The 

decrease was maintained at follow-up and in all cases, 

except Subject 3, further improvements and a concomitant 

decrease in variability were observed. Subject 3's 

follow-up mean was inflated due to illness in the first 

few days of that phase. 

Application of the C-statistic (Tryon, 1982) corro

borated visual analysis (see Table 10), with the exception 

of Subject 1. Visual inspection of the trend within Sub

ject l's intervention phase indicated that although the 

behaviour finally extinguished, there was an initial period 

of increased waking. It is possible that the C-statistic 

is less sensitive when such within-phase trend changes 

occur. 

Although the overall effect of graduated extinction 

was to produce a decrease in waking, there were exceptions. 

Subjects 4 and 6 showed no significant changes in the 

number of wakings per night from baseline to intervention. 

The fact that a marked decrease in frequency and variability 

of waking was observed at follow-up for Subject 6, is not 

necessarily evidence of a treatment effect since matura

tional factors could have influenced waking in the inter

vening period. 

Subject 3, although demonstrating a change in the 

therapeutic direction, showed an idiosyncratic pattern of 

response. Initially a substantial decrease in the number 

of wakings was observed, but this was followed by an upward 

reversal in trend. The parents explained this deterioration 

in a letter accompanying Subject 3's data. The family were 

on holiday when it occurred and the parents said: "We did 

not feel that we could leave her [Subject 3] as we were on 

holiday and had other people staying with us." Follow-up 

data showed that the level of improvement acquired before 

the holiday was regained. 

Subjects 1, 5 and 7 showed unequivocal improvements 

in waking. Subject SiS behaviour showed continued lability, 

but due to the marked decrease in mean and variability and 
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Table 10 

statistical evaluation of the presence of changes due to 
intervention using the C-statistic (Tryon, 1982) 

Number of Duration of Sleep onset Bedtime 
wakings wakings latency delay 

Subject Ba B + Ib B B+I .. B B+I B B+I 

Graduated 
extinction 

1 X 

3 X X X X 

4 X X X 

5 X X X X 

6 X X 

7 X X X X X X 

Extinction 

9 X X 

10 X X 

11 X X 

12 X X 

Note: X = c-statistic significant at the E < 0.01 level. 

a Significant trend in baseline 

b Significant departure from baseline trend in 
intervention 
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the evidence of decreasing trend, this did not detract from 

evidence of treatment control. 

Extinction 

Baseline data, presented in Figure 2 and Table 9, 

indicated that although night-waking had been a target 

problem for all subjects, it was extinguished during 

baseline for Subject 10. There were no occurrences of 

waking during the last 18 nights of baseline. Baseline 

levels of waking for the other three subjects in this 

group were variable, intensely so for Subjects 11 and 12. 

The mean number of wakings for these three subjects was 

1.8. 

An overall decrease in the number of wakings per 

night between baseline and intervention phases was 

observed (see Figure 2). 

Subjects 11 and 12 showed marked decreases in waking, 

whereas Subjects 9 and 10· showed no changes. Where 

decreases occurred they were maintained at follow-up. The 

C-statistic supported visual analysis (see Table 10). 

Subjects 11 and 12 showed significant changes in behaviour 

as a result of intervention. These results were signifi 

cant at the p < .01 level. 
- -

Subject 9's results show that although treatment may 

have produced some long-term decrease in waking, the initial 

increase in intensity and variability of waking and a 

subsequent peak in responding later on in treatment, pre

clude a positive conclusion of treatment effect. The 

initial increase in night-waking was associated with the 

onset of extinction, after which a downward trend occurred. 

The second peak in waking was associated with a change in 

sleep location mid-way through intervention. Subject 9 

was moved from a cot to a single bed. Waking increased for 

a short period, then showed another downward trend towards 

the end of intervention. The durability of the decrease in 

behaviour could not be determined due to the lack of 

follow-up data for this subject. 

Subject 10's results, which showed no change in 

behaviour which could be related to intervention, were 



Figure 2. Number of wakings per night for subjects in the 
extinction condition during baseline, intervention and 
follow-up. 
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Figure 3. Duration of wakings per night (minutes) for 
subjects in the graduated extinction condition during 
baseline, intervention and follow-up. 
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Table 11 

Means and standard deviations for duration 
of wakings per night (minutes) for each 
subject during each experimental condition 

Subject 

Graduated 
extinction 

1 

3 

4 

5 

6 

7 

Extinction 

9 

10 

11 

12 

* Missing data 

Baseline 
M 

38.5 

54.4 

52.5 

27.3 

36.6 

33.6 

4.3 

11.7 

41.4 

48.5 

SD 

27.1 

44.1 

38.6 

26.8 

39.8 

20.1 

5.6 

31.7 

33.0 

27.9 

Intervention 
M SD 

7.4 13.7 

13.4 25.8 

27.8 27.3 

5.7 12.3 

31. 2 51.5 

5.6 12.1 

4.4 11.6 

0.7 2.8 

10.4 19.4 

6.9 13.8 

63. 

Follow-up 
M SD 

0 0 

2.9 5.0 

4.0 2.8 

0.3 0.5 

0 0 

0 0 

* * 
o o 

2.3 3.4 

o o 



at follow-up. There were several subjects who showed 

further decreases at follow-up and reduced variability. 
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The C-statistic generally supported visual analysis 

(see Table 10). The only discrepancy involved Subject 4. 

According to the C-statistic, graduated extinction produced 

a change in the duration of waking significant at the 

p ~ .01 level. Yet this effect was not discernible to the 

naked eye. 

Closer analysis of each subject's individual res

ponse to graduated extinction revealed a number of equivocal 

features. For example, although duration of waking 

decreased and finally extinguished during intervention for 

Subject I, the presence of a slight downward trend in base

line weakens the demonstration of control. Subject 3's 

data showed the same pattern of reversal towards the end 

of intervention apparent in her data for the number of 

wakings, which was associated with the family going on 

holiday. Subject 4 showed' no change in the duration of 

wakings from baseline. to intervention phases. 

Subject 5 showed a decrease in the duration of 

wakings, but this was a weak effect due to the presence of 

a slightly increasing trend towards the end of treatment. 

However, these longer wakings were associated with the 

child experiencing another of his frequent bouts of ear 

infection and represent an inflation unrelated to the 

graduated extinction procedure. There was no therapeutic 

change observed in Subject 6's data. This subject showed 

an increase in the variability during intervention and a 

number of extremely long wakings. Subject 7 showed a marked 

decrease in the duration of wakings. Following a gradual 

reduction in the time awake each night there was a brief 

return to baseline levels before waking ceased altogether. 

Extinction 

Duration of wakings per night for extinction subjects 

is shown in Figure 4. Baseline data showed the same pattern 

of variation between subjects as was evident from the number 

of wakings. Subject 9 woke regularly but for short periods 

of time. Subject 10 no longer woke by the end of baseline. 



Figure 4. Dura.tion of wakings per night (minutes) for 
subjects in the extinction condition during baseline, 
intervention and follow-up. 
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Subjects 11 and 12 had highly variable baseline data, with 

fairly high mean durations. A slight downward trend was 

evident for Subject 12 (See Table 11 ). The mean for 

Subjects 9, 11 and 12 was 31.4 minutes awake per night 

during baseline. 

Overall, although the evidence is not unequivocal, 

there is a case for a mild treatment effect. All subjects, 

with the exception of Subject 9, showed small decreases in 

the mean amount of time awake per night between baseline 

and intervention phases. Further decreases in intensity 

and variability were evident at follow-up. 

Supplementary analysis using the C-statistic (see 

Table 10) found significant effects for Subjects 10, 11 

and 12 (p ~ .01), which does not provide convincing proof 

of clinically significant effects but clearly indicates 

that a small, but consistent, decrease in the duration of 

wakings was evident. 

Subject 9 showed an increase in the duration of 

waking from baseline to intervention, with a small decrease 

perceptible towards the end of intervention. The downward 

trend, although visible, was both too small and too delayed 

to justify the conclusion that any positive effect was 

related to treatment. The increase in the duration of 

waking paralleled the pattern observed when extinction was 

applied to night-waking. An initial increase in duration 

was associated with the onset of extinction, and a further 

increase with the transfer from a cot to a single bed. 

Subject 10 showed no change in duration. This was 

predictable from the baseline series which showed that 

Subject 10 had stopped waking before intervention was ever 

implemented. 

Subject 11 showed a small decrease, but the overlap 

in scores and the sustained variability during intervention 

minimised the demonstration of experimental control. 

Subject 12 showed a decrease in the duration of 

waking across phases, but since a downward trend was evident 

during baseline it was not clear that treatment produced 

changes greater than might have resulted in the absence of 

treatment. 
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Comparison 

A clear decrease in the duration of wakings was 

observed in the graduated extinction time-series. The 

results from extinction subjects were less impressive, but 

in the same direction. There were no patterns of response 

characteristic to either intervention technique, nor any 

distinguishing features. 

Sleep Onset Latency (SOL) 

Prolonged sleep onset latency, measured by the 

number of minutes from placement in bed to silence, was 

not a common presenting problem for subjects in this 

study. For many subjects the behaviour virtually never 

occurred during baseline, due to the fact that these sub

jects were placed into bed only after they had fallen 

asleep in some other location. 

Gradua ted ex-tinct'ion J 

Sleep onset latency per night is shown for these 

subjects in Figure 5. Baseline data confirmed that SOL did 

not occur frequently nor intensely for the majority of 

subjects. Subject 4 was the exception. This subject 

showed the greatest variability and intensity in sleep 

onset latency at baseline. The behaviour was one targeted 

for change by his parents. Subjects 3 and 7 were placed 

into bed asleep. Subjects 1, 5 and 6 were placed into bed 

awake but went to sleep quickly (see Table 12). 

Overall, there was no evidence of change in the 

duration of sleep onset latency per night between baseline 

and intervention phases. A trend towards an increase in 

SOL was evident for several subjects. Although this change 

was in a non-therapeutic direc.tion, analysis of the results 

for individual subjects indicated that where SOL was prob

lematic, graduated extinction produced decreases in its 

duration. 

Subject 4, whose baseline level of responding was 

the most variable and prolonged, showed a marked decrease 

in SOL per night between baseline and intervention phases. 

The decrease was maintained at follow-up. The visual 



Figure 5. Sleep onset latency per night (minutes) for 
subjects in the graduated extinction condition during 
baseline, intervention and follow-up. 
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Table 12 

Means and standard deviations for sleep onset 
latency per night (minutes) for each subject 

during each experimental condition 

Subject Baseline Intervention Follow-up 
M 

Graduated 
extinction 

1 5.8 

3 0 

4 34.6 

5 5.5 

6 3.4 

7 0.7 

Extinction 

9 o 

10 10.2 

11 15.9 

12 o 

* Missing data 

SD 

15.8 

0 

44.6 

6.4 

11.1 

4.3, 

o 

12.7 

9.5 

o 

M 

3.2 

3.2 

8.6 

3.1 

13.3 

9.2 

6.4 

6.9 

13.0 

6.7 

SD 

8.3 

14.4 

19.1 

4.2 

43.3 

10.3 

19.7 

11.9 

21.3 

4.6 

M SD 

8.6 22.7 

0 0 

5.7 15.1 

2.1 5.7 

12.9 23.6 

5.3 5.5 

* * 
o o 

15.7 16.7 

2.1 3.9 
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evidence of decrease was confirmed by the C-statistic, 

which was significant at the £ ~ .01 level (see Table 10). 

Subject 5 also showed a significant decrease in SOL, but 

this was not visually apparent. 

Other subjects, whose baseline levels of SOL were 

of low intensity and frequency, either showed slight 

increases in SOL per night during intervention or no 

change. The increases were insignificant according to 

the C-statistic, apart from Subject 7 (see Table 10). 

Extinction 

Baseline data, presented in Figure 6, showed that 

extinction subjects had infrequent occasions when sleep 

onset was delayed. Subjects 9 and 12 were regularly put 

into bed asleep. Subjects 10 and 11 showed some varia

bility in the behaviour, but the mean duration was not 

large for either subject (see Table 12). 

Overall, there was 'no change in the duration of 

sleep onset latency per night between baseline and inter

vention phases (see Figure 6). No change was evident at 

follow-up either. Slight increases in SOL were observed 

in the time-series of Subjects 9 and 12, found to be sta

tistically significant at the £ ~ .01 level for Subject 9. 

Comparison 

No differences between the responses of subjects 

in either condition were observed. Where the child had 

been put to bed asleep during baseline, small increases in 

sleep onset latency between phases were apparent for both 

graduated extinction and extinction subjects. Although 

insufficient evidence was available to provide convincing 

demonstration of treatment control, it appeared that 

where SOL was variable and intense, and therefore a 

IIproblem", intervention was effective in producing a 

decrease in the duration of SOL. Such was the case with 

Subject 4. 

Bedtime Delay 

Graduated extinction 

Bedtime delay per night is shown for graduated 



Figure 6. Sleep onset latency per night (minutes) for 
subjects in the extinction condition during baseline, 
intervention and follow-up. 
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extinction subjects in Figure 7. All subjects, except 

Subject I, had highly variable baseline data, indicating 

that the majority of infants in the study were frequently 

put into bed later than the parents preferred. The mean 

number of minutes of bedtime delay during baseline was 35 

(see Table 13). 

All subjects, except Subjects 1 and 3, showed marked 

decreases in the amount of bedtime delay per night between 

baseline and intervention phases. The decrease in level 

of the behaviour was abrupt and was accompanied by a 

decrease in variability. The decreases were maintained 

at follow-up. The C-statistic supported visual analysis 

(see Table 10). 

Subjects 1 and 3 were the only two subjects not to 

show clear changes in bedtime delay associated with treat

ment. Subject 1 showed a relatively low rate of responding 

at baseline which did not decrease further during interven

tion. Subject 3 showed an initial decrease in bedtime 

delay following the implementation of treatment, but due 

to a reversal of this trend towards the end of graduated 

extinction the demonstration of treatment control was 

reduced. A further decrease in bedtime delay at follow-up 

suggested that the upward reversal was temporarily related 

to the family's holiday occurring at that time. 

Extinction 

Bedtime delay per night for these subjects is shown 

in Figure 8. It was highly variable for all subjects, 

except Subject II, during baseline. The mean number of 

minutes delay for all four subjects was 63.3 (see Table 13). 

All subjects, except Subject 11, showed marked 

decreases in bedtime delay per night between baseline and 

intervention phases. An abrupt level change with a concomi

tant reduction in variability was observed. The decreases 

were maintained at follow-up. [Visual analysis was con

firmed by statistical analysis (see Table 10).J 

Comparison 

The same pattern of abrupt decreases in level and 

variability of bedtime delay was characteristic of most 

subjects in both treatment conditions. 



Figure 7. Bedtime delay per night (minutes) for subjects 
in the graduated extinction condition during baseline, 
intervention and follow-up. 
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,Table 13 

Means and standard deviations for bedtime 
delay per night (minutes) for each subject 

during each experimental condition 

74. 

Subject Baseline Intervention Follow-up 
1-1 SD 

Graduated 
extinction 

1 5.4 10.7 

3 26.8 36.9 

4 58.0 37.9 

5 15.4 15.1 

6 46.4 48.0 

7 57.7 61. O. 

Extinc,tion 

9 81.3 28.1 

10 84.8 42.3 

11 1.0 2.9 

12 86.2 53.7 

'* Missing data 

M 

6.0 

16.4 

17.8 

2.0 

5.8 

8.8 

0.3 

43.6 

3.0 

5.1 

SD 

10.7 

19.6 

20.5 

6.3 

19.8 

14.5 

2.5 

25.7 

6.6 

9.1 

r·1 SD 

2.1 5.7 

2.1 5.7 

18.6 19.7 

2.1 5.7 

4.3 11. 3 

0 0 

'* * 
6.4 8.0 

o o 

10.0 22.4 



Figure 8. Bedtime delay per night (minutes) for subjects 
in the extinction condition during baseline, intervention 
and follow-up. 
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3.3 GRADUATED EXTINCTION AND EXTINCTION: COMPOSITE 

BEHAVIOURAL EFFECTS 

76. 

Each infant in the study was a participant because 

of his/her disturbed sleep. However, the exact nature of 

these disturbances differed from subject to subject. In 

order to assess the impact of intervention on global 

aspects of infant sleep disturbance, the following compo

site measures were examined to determine whether overall 

changes were observed from baseline to intervention. 

Firstly, changes in the severity of the sleeping problem 

were examined with the weekly Sleep Behaviour Scale. 

Secondly, changes in the subjective quality of the infants· 

sleep behaviour were assessed with the Deviation from Ideal 

Scale. Included in both of these measures were the 

various behaviours already examined, as well as sleeping 

in the parents' bed. Improvement in composite scores was 

enhanced if infants were moved into their own cot and left 

there all night. 

Sleep Behaviour Scale 

Graduated extinction 

All subjects showed a tendency for sleep behaviour 

scores to decrease between baseline and intervention phases 

(see Figure 9) but the demonstration of experimental control 

was not convincing. 

Subjects 1, 3, 5 and 6 did not show appreciable 

changes from baseline to intervention, but all showed con

siderable improvement at follow-up. The downward trend 

in Subject l's baseline data made any conclusion of treat

ment effect doubtful, due to the difficulty of assessing 

whether the decrease during intervention was greater than 

would have occurred without intervention. Subject 3 

showed a marked decrease in severity of the sleep problem 

initially, with a deterioration towards the end of inter

vention. This represented an artificial inflation due to 

the family going on holiday with friends and temporarily 

abandoning the programme. Subject 5's improvement was slow 

and small, indicating weak experimental control. Subject 6 

showed no change which could be related to intervention. 
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Figure 9. Composite weekly scores on Sleep Behaviour 
Scale for subjects in the graduated extinction condition 
during baseline, intervention and follow-up. 
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Subjects 4 and 7 showed marked decreases in sleep 

behaviour scores between baseline and intervention phases. 

The magnitude of decrease in this score for Subject 7 was 

greater than would have been predicted from changes in the 

separate sleep behaviours already examined. This addi

tional improvement was accounted for by the fact that after 

the onset of graduated extinction, Subject 4 was no longer 

taken into his parents'bed, an event which had occurred 

frequently during baseline. Subject 7's rapid decrease in 

score indicated a marked improvement in all aspects of 

sleep behaviour. 

Extinction 

All subjects showed improvements in sleep behaviour 

scores between baseline and intervention phases (see Figure 

10). Apart from Subject 10, the decreases were marked and 

of a greater magnitude than expected from separate beha

vioural effects. Subject'9, particularly, showed additional 

improvement associated with a change from sleeping in the 

parents' bed to sleeping alone. Improvements were main

tained at follow-up. 

Comparison 

The mean sleep behaviour scores for each treatment 

condition are presented in Figure 11. Both groups showed 

a slight improvement between baseline and intervention 

phases. However, the small downward trend evident in the 

baseline averages for both groups meant that the downward 

trend during intervention was less impressive than it might 

have been. The effect was particularly weak for graduated 

extinction subjects. The improvement was gradual and 

insufficiently different from the baseline trend. Extinc

tion subjects had a mean score that showed a more abrupt 

decrease, indicating that treatment was effective in pro

ducing improvement faster than would be expected from the 

baseline trend. The mean scores for each group have 

adequately summarised the overall trends evident in indi

vidual suhjects and the confidence that can be placed in 

the conclusions. 
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Deviation from Ideal Scale 

Graduated extinction 

There was an overall improvement in deviation scores 

between the end of baseline and the end of intervention 

(see Figure 12). Most subjects showed marked decreases in 

their deviation from so-called ideal sleep behaviour 

indicating considerable improvement in the quality of their 

general sleep behaviour. Subjects 4 and 6 showed no sig

nificant improvement on this scale. 

Extinction 

All subjects showed improvements in deviation 

scores from the end of baseline to the end of treatment 

(see Figure 12). The improved quality of sleep behaviour 

was marked, except for Subject 10. His sleep behaviour 

was less deviant from the ideal at baseline and conse

quently showed only a mild improvement. 

Comparison 

Both groups showed equally convincing improvement 

in deviation scores (see bottom-right panels of Figure 12). 

There were no distinguishing features of either group. 

3.4 PARENTAL RESPONSES 

The cumulative number of self-monitored parent 

responses to night-wakings per week during baseline, inter

vention and follow-up are shown for all subjects in Figure 

13. These were examined for changes in the rate of parental 

responding. The distribution of the type of parental res

ponses to night-waking made during baseline and intervention 

are presented in Table 14. These were examined for changes 

in the type of attention parents administered when respond

ing to the infant's waking. 

Graduated extinction 

Overall, the number of parental responses to night

waking per week decreased between baseline and intervention 

phases (see Figure 13). The slope of the cumulative curve 



Figure 12. Composite daily scores on the Deviation from 
Ideal Scale for each subject during the last fifteen days 
of baseline and the last fifteen days of intervention. 
Mean data for each group are shown in the two panels at 
bottom right. 
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Figure 13. Cumulative number of parental responses to 
each subject's waking during baseline, intervention and 
follow-up. Mean data for each group are shown in the two 
panels at bottom right. 
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Group 

Table 14 

Distribution of the types of parental response to infant 
night-waking during baseline and intervention 

TYPE OF PARENTAL RESPONSE (percent of total) Number of 
parental 
responses 
(Weekly M) 

Nappy Change Feeding Reassurance Medication Parents' Bed 

Graduated 
extinction 

Baseline 

Intervention 

Extinction 

Baseline 

Intervention 

76.5 

33.5 

37.7 

1.7 

28 

25 

6 

40 

40 19 10 

23 48 2 

60 7 9 

20 10 30 

Note: Each type of parental response is presented as a percentage of the total number 
of responses made by parents in each treatment condition. 

3 

2 

18 

o 

OJ 
~ 
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for each subject showed a tendency to flatten out after 

intervention, indicating a decrease in the amount of parental 

attention. Parental responses decreased very gradually 

for the first few weeks of intervention and then decreased 

rapidly, until the curve flattened out completely, for 

most subjects. These decreases were maintained at follow

up. 

Subjects 3 and 4's parents showed a decrease in 

their rate of responding to waking from baseline t·o inter

vention, but they never actually ceased responding alto

gether. The slower rate of responding was maintained at 

follow-up. 

Examination of the distribution of parental responses 

before and after intervention, presented in Table 14, indi

cated that there was a shift between baseline and interven

tion phases towards less time-consuming responses by the 

parents. Feeding was us·ed less often , relatively fewer 

nappies were changed, and relatively more "reassurance" 

responses were made. The reassurance response ranged from 

cuddling the child to turning the child over or tucking it 

in. Although responding did not cease for some parents in 

the graduated extinction group, the shift away from the 

more time-consuming responses was significant. 

Extinction 

All subjects' parents showed a decrease in the number 

of times they responded to night-waking per week between 

baseline and intervention phases (see Figure 13). The 

effect of treatment was abrupt and produced a complete 

cessation of parental responding for most SUbjects. Little 

change was observed in Subject 10's parental response 

curve, as parental responding had virtually ceased during 

baseline. Subject 9 showed a second increase in the number 

of parental responses half-way through intervention, asso

ciated with the transfer of this child to a single bed. He 

repeatedly got out of bed and disturbed his parents, who 

responded by taking him back to bed. Parental responding 

ceased rapidly after the parents shut his door, thus preven

ting him from coming into their room demanding attention. 
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The distribution of parental responses between base

line and intervention for extinction subjects shows a shift 

away from .feeding and taking the child into the parents' 

bed, and a relative increase in nappy changing (see Table 

14). However, due to the infrequency of parental responses 

during intervention the relative percentages were somewhat 

meaningless. The percentages were derived from ten res

ponses, the total number of responses made by all four 

parents during the first six weeks of intervention. 

Comparison 

There was a markedly different pattern of parental 

responding evident in the two intervention conditions. The 

extinction group showed a rapid and abrupt cessation of 

parental responding following the introduction of inter

vention, whereas the graduated extinction group showed a 

gradual reduction of parental responding eventually result

ing in total removal of attention for most sUbjects. How

ever, two cases showed continued, although decreased, 

parental responding to infant night-waking. Total extinc

tion was never achieved for these subjects. 

3.5 SOCIAL VALIDATION AND ACCEPTABILITY 

The clinical significance of the changes in infant 

sleep behaviour and the acceptability of the techniques 

employed were examined with respect to both graduated 

extinction and extinction. The treatment conditions were 

evaluated and compared across experimental phases for 

their effects on 

(a) infant security scores, measured by the FISS; 

(b) parent anxiety scores, measured by the STAI; and 

(c) Sleep Programme Evaluation Questionnaire responses. 

Flint Infant Security Scale, FISS. 

Graduated extinction 

The security scores for all subjects are shown in 

Figure 14for baseline, intervention and maintenance adminis

trations. All subjects showed an increase in score from 

baseline to maintenance, indicating improvement in general 
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behaviour and mental health as perceived by parents (Flint, 

1980). Most of these increases were small and not convin

cing, but they clearly demonstrated that graduated extinc

tion did not produce a deterioration in general behaviour. 

An individual result worth noting is that of 

Subject 2, since this is the only parent-recorded data 

available for this subject. An increase.in score from 

baseline to intervention indicates that Subject 2 showed 

improvement in his general behaviour as a result of 

graduated extinction. 

Subject 4 had an extremely low baseline score of 

0.13 which was below the figure of 0.20 which Flint (1980) 

suggested was indicative of very poor mental health and 

the need for immediate intervention. The score had improved 

considerably by the end of intervention, bringing Subject 4 

out of Flint's "requiring-concern" category. 

Extinction 

All subjects showed an increase in security scores 

between baseline and maintenance phases (see Figure 14). 

Subjects 9 and 12 both had extremely low baseline scores, 

indicative of concern according to Flint (1980), which 

improved markedly following intervention. Although 

improvement was not so convincing for Subjects 10 and 11, 

the direction of change was at least positive. 

Comparison 

The mean scores across experimental phases for sub

jects in both conditions are shown in Figure 14. Although 

there was inter-subject variability, the overall trend in 

both groups was upward. The average score on each succes

sive administration of the FISS was higher than the previous 

one. This indicated that the majority of mothers perceived 

an improvement in the general behaviour of their child 

following exposure to either graduated extinction or extinc

tion. 

State-Trait Anxiety Inventory, STAI 

Fathers and mothers of each subject completed the 

STAI independently on the three occasions (baseline, 
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data for each group are shown in the two columns 
at the far right. 
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intervention and maintenance). The A-State and A-Trait 

scores for the fathers of all the subjects are presented 

in Figure 15, and for the mothers in Figure 16. 

Graduated extinction 

Overall there was little evidence of trend in 

fathers' (see Figure 15) or mothers' (see Figure 16) scores 

on either the A-state or A-Trait scales. Where changes in 

scores from baseline to intervention to maintenance were 

observed they tended to be downward, indicating a decrease 

in anxiety level. Graduated extinction was clearly not 

associated with an increase in parental anxiety level. 

Subject 4's father was the only one to show an 

increase in anxiety following intervention. Subject 2's 

father, for whom baseline data alone were available, was 

the only father to score above the normal range for New 

Zealand males in his age group (Knight et al., 1983) indi

cating a high level of anxiety prior to entering the 

programme. 

Subject 2's mother, for whom baseline and mainte

nance scores were available, showed a change in direction 

opposite to that of the rest of the mothers. Her mainte

nance score on the A-State scale showed a marked elevation 

which was beyond normal range (Knight et al., 1983) indi

cating an increase in anxiety. Although uncertain, the 

increase was likely to be related to this woman's recent 

marital separation rather than the sleep programme. 

Extinction 

Overall, there was no change in anxiety scores 

between baseline, intervention and maintenance phases for 

either fathers (see Figure 15) or mothers (see Figure 16). 

If any trend in the data existed, which was doubtful, it 

was towards a decrease in anxiety levels on both the state 

and trait dimensions. A few minor increases evident in 

data from Subject9's father and Subject 10's mother were 

insignificant. Clearly there was no increase in parental 

anxiety aroused by the extinction procedure. 



Figure 15. A-State (top) and A-Trait (bottom) scores 
obtained on the State-Trait Anxiety Inventory by fathers 
of each subject during baseline, intervention and mainte
nance phases. Mean data for each group are shown in the 
two columns at the far right. 
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Figure 16. A-State (top) and A-Trait (bottom) scores 
obtained on the State-Trait Anxiety Inventory by mothers 
of each subject during baselinei intervention and main
tenance phases. Mean data for each group are shown in 
the two columns at the far right. 
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Comparison 

No increase in parental anxiety associated with 

either graduated extinction or extinction procedures was 

manifest. There were no distinguishing features between 

the two treatment conditions and both showed similar 

slight overall decreases in mean anxiety (see Figures 15 

and 16). 

Sleep Programme Evaluation Questionnaire, SPEQ 

The return rate for the SPEQ was high. Of the 10 

subjects (6 graduated extinction, 4 extinction) for whom 

intervention effects have been analysed, all parents bar 

one completed the SPEQ. Subject 6's father declined to 

reply to the questionnaire. He said that he preferred not 

to comment as he had not been involved with the implemen

tation of the programme. 

Item analysis and overall satisfaction 

All parents reported a medium to high level of 

satisfaction with the programme. The mean total score on 

the SPEQ was 30.6 (highest possible score is 36), indicating 

a high degree of general satisfaction. There was no 

difference in reported satisfaction between graduated 

extinction (M = 29.6, range 25-35) and extinction (M = 
31.9, range 28-35) subjects. 

Item analysis revealed that most items received 

positive responses f~om the vast majority of parents. Mean 

scores for these items fell between 3.4 and 3.7, where a 

score of 4 indicated the highest level of satisfaction for 

each item. Parents were: 

(a) generally satisfied with the quality and amount of 

help they received, 

(b) satisfied that they had got what they wanted from the 

programme, 

(c) confident that it had fulfilled their needs and that 

they would recommend the programme to friends in need 

of similar help, and 
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(d) of the opinion that they would come back to the pro

gramme if they had a similar problem again. 

The item which received the greatest spread of 

replies was Item 6: "Have the services you received 

helped you to deal more effectively with other difficult 

child behaviour?" Ten parents selected the response

choice indicating that the programme had not helped them 

in this way, whereas 9 parents found it somewhat or very 

helpful with other child behaviour (M (item 6) = 2.6, 

SD = .83). 

Item 9 (M = 3.4, SD = 0.7) which required parents 

to rate their level of stress associated with implementing 

the sleep programme produced interesting results. It was 

the only item to which parents in the two treatment condi

tions responded distinctly. The parents of subjects in 

the graduated extinction condition generally reported a 

slightly higher degree of stress than parents of subjects 

in the extinction condition. Six of 8 parents who employed 

extinction described the programme as non-stressful, 

whereas only 3 of 11 parents who used graduated extinction 

did so. The other 7 parents in the graduated extinction 

group found the programme somewhat stressful (g = 5) and 

moderately stressful (n ; 2), whereas only two parents in 

the extinction group reported any degree of stress. 

Content analysis and parental evaluation 

The content of the five open-ended questions appen

ded to the SPEQ was analysed. A few minor points of 

dissatisfaction were revealed but the majority of comments 

provided further evidence of parental satisfaction with 

the programme. 

All parents in both treatment conditions responded 

positively when asked to comment about the instruction 

protocol explaining the intervention procedure. All found 

it easy to follow and well explained. One parent added: 

"We were aided in our understanding by the excellent verbal 

explanation at the initial interview." (Subject 12's 

mother. ) 
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The majority of parents who were instructed in the 

application of graduated extinction, when asked to comment 

on the technique, replied in favour of a more gradual 

method and preferred it to the "leaving-your-child-to-cry" 

method. Subject 3 1 s father summed up the general attitude 

when he said lIit was the better method for us as we felt 

it was less stressful on [our daughter]". Subject lis 

parents were unique in that they both felt that the tech

nique was too slow and that they could have more quickly 

decreased their attention time by using larger decrements. 

Most parents responded positively to the progress 

and support telephone calls made by the investigator. 

For example, Subject 6 1 s mother wrote: liThe telephone 

support given was of great help, . .. I was given encou

ragement to carryon with the programme." Not all subjects 

were as satisfied. Subject 4 1 s parents complained that 

the calls were irregular apd would have liked them arranged 

for a certain time each day. Subject 5 1 s father complained 

that the calls occurred too often at dinner time. One 

parent commented that the calls became too infrequent 

towards the end of intervention and said she felt left 

alone (Subject 5's mother) v whereas another suggested that 

calls could have been reduced in frequency towards the 

end (Subject 3's father). 

Comments regarding the keeping of daily records of 

infant sleep behaviour were varied. In all cases it was 

the mother who collected the data and all found that it 

became tedious towards the end of intervention. For 

example, Subject II's mother wrote "When I first made the 

records I was amazed how often I was getting up, rather 

frightening in fact, however I did get a bit sick of it 

towards the end. II These sentiments were echoed by a number 

of mothers who found the records useful to look back on but 

that they later became a chore. One parent was somewhat 

annoyed at having to spend his now-peaceful evenings, after 

success with the programme, completing questionnaires. 

The final open-ended question was an invitation for 

general comments and criticisms of the programme. A few 

examples of comments received will provide a flavour of 



parents' reactions to the outcome of intervention. 

liThe programme has altered our lifestyle more 
dramatically than any other single event, 
since her [their child's] birth. I no longer 
feel guilty, tired, etc. We also have far 
better ideas re management of her behaviour 
in general" (Subject 7' smother) . 

"Very pleased with the response" (Subject l's 
father) • 

lilt's excellent to have a full night's sleep" 
(Subject 12 1 s father). 

liMy feeling is that the programme succeeds 
through (a) sound common sense (a characteris
tic not always applied by exhausted parents), 
(b) by 100% consistency, and (c) by recording 
the child's sleep" (Subject 5's mother). 

Some parents gave advice: 

"Bedding should be taken into consideration. 
I, for one, have found that [our child] prefers 
light coverings at' night" (Subject II's mother). 

"I would suggest that any physical cause for 
poor sleeping should be noted initially and 
possibly investigated" (Subject 5's mother, 
whosechild had a series of ear infections 
during the programme) . 

One parent described unfulfilled expectations: 

"At the start I had great hope that my daughter 
would be sleeping through the night at the end 
of the programme . • • . I feel a little let 
down that she is not . . . [But she has] gone 
from waking up five times a night most nights 
down to sleeping through four nights per week, 
and waking 1 to 2 times for only 5 minutes 
(but going back to sleep on her own) the other 
nights. I feel this is a satisfactory sleep 
pattern and might only be the best she will 
ever sl eep" (Subj ect 6 I smother) • 

95. 
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CHAPTER FOUR 

DISCUSSION 

4.1 SUMMARY OF RESULTS 

Earlier research into the management of infant sleep 

disturbance (France and Hudson, 1984; Seymour et al., 1983) 

has clearly shown that extinction by withdrawal of parental 

attention is an effective treatment. It has also shown in 

a number of cases that some aversive side-effects of extinc

tion occurred early in treatment, making the problem tempo

rarily worse. Furthermore, a number of parents were found 

to be reluctant to use extinction because they were 

unwilling to abruptly withdraw all attention from their 

child. Graduated extinction was developed as a treatment 

method which, it was hoped,would eliminate or reduce the 

short-term side effects of "extinction, and be acceptable to 

those parents unwilling to use extinction procedures. This 

study was a systematic investigation of the graduated extinc

tion method. 

The interpretation of the results of this study is 

not easy because of the large number of variables used. 

Also, the data from each subject have their own individual 

and distinctive features which makes any overall summary 

difficult to achieve. Nevertheless, a general trend of 

clinically significant improvements in sleep behaviour from 

baseline to intervention was clearly demonstrated for treat

ment by graduated extinction, supporting the principal 

hypothesis. Subjects given extinction also showed signi

ficant improvement. This study, then, also replicates find

ings of France and Hudson (1984) and Seymour et ala (1983). 

Negative changes resulting from either treatment were minor 

and were far outweighed by changes in the therapeutic direc

tion. The graduated extinction procedure, like extinction, 

was found to be effective in reducing the frequency of the 

four primary targets for change, and in improving other 

aspects of sleep-related behaviour. These improvements 

were maintained or further improved over time, as predicted 

in hypothesis four. 



Graduated extinction was not successful in avoiding 

the aversive side-effects of extinction, so the second 

principal hypothesis was not supported. Occasionally, a 

temporary increase in problem behaviour was observed 

following the onset of graduated extinction, making the 

problem temporarily worse. Since the paradoxical effects 

of extinction described earlier (~hapter One) do not occur 

for the majority of extinction subjects either (see France 

and Hudson, 1984), there is no advantage to be gained from 

graduated extinction in this respect. 
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In an attempt to summarise the overall effect of 

intervention the results for each subject were tabulated 

(see Table 15), with emphasis placed on those dependent 

variables targeted for change in each case. Intervention 

was described as an overall "success" for an individual 

subject if more than half of the target behaviours and at 

least one of the com~osit~ measures showed clinically sig

nificant improvement. Alternatively, intervention was 

designated as successful if both composite measures were 

judged improved to a clinically significant degree. The 

judgement of a clinically significant improvement was made 

if the change in behaviour resulting from treatment was 

large enough to be clearly evident upon visual inspection 

(Parsonson and Baer, 1978). Changes that were statistically 

but not clinically significant were excluded. 

The procedures investigated in this study produced 

a successful outcome, according to the above criteria, in 

eight out of ten subjects (Subjects I, 3, 5, 7, 9, 10, 11 

and 12). Treatment was not successful for Subjects 4 and 

6, both of whom received graduated extinction. Although 

the lIsuccess-rate" for graduated extinction was lower than 

extinction, the number of significant changes in target 

behaviours was higher for graduated extinction than for 

extinction; 14 out of 18 and 6 out of 9, respectively. 

The aspect of infant sleep disturbance which was a 

presenting problem for all subjects in the study was night

waking. Since this was also the reason for which subjects 

were referred to the study and was the behaviour which 

parents found most distressing, night-waking was specifically 



Table 15 

The effects of intervention on each behavioural measure for each subject 

Infant Sleep Behaviour Measures 
Number of Duration of Sleep onset 

Subject wakings wakings latency 

Graduated 
extinction 

1 +* +* 0 
3 +* +* 0 
4 0* 0* +* 
5 +* +* 0 
6 0* 0* 0 
7 +* +* 0 

Extinction 
9 0* 0 0 

10 0 0 0 
11 +* 0* 0 
12 +* +* 0 

Bedtime 
Delay 

0 
+* 
+* 
+* 
+* 
+* 

+* 
+* 
0* 
+* 

Composite Measures 
Sleep Behaviour Deviation 

Scale from Ideal 
Scale 

0 + 

0 + 
+ 0 
0 + 

0 0 
+ + 

+ + 
+ + 
+ + 
+ + 

* Denotes those infant sleep behaviours targeted for change for each subject 
+ Denotes improvement between baseline and intervention phases 
o Denotes no change between phases 

Parental 
responses 

+ 

0 
0 
+ 
+ 
+ 

+ 
0 
+ 
+ 

1.0 
co 
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examined. Subject 10 was excluded because baseline data 

showed that his night-waking had ceased prior to the onset 

of intervention. Of the nine remaining subjects, night

waking improved significantly in 6 out of 9 subjects (not 

for Subjects 4, 6 and 9). 

To summarise, graduated extinction was clearly 

an effective treatment. Using a multiple-baseline design, 

a reduction in infant sleep disturbance was observed concomi

tant with the introduction of treatment. Those positive 

changes were maintained or further improved over time. 

Subjects 4 and 6 who did not show significant overall 

improvement are exceptions. The utility of graduated 

extinction for all subjects is therefore questionable. 

Although sufficient evidence exists to clearly demonstrate 

the efficacy of extinction for managing infant sleep dis

turbance, the lack of significant changes for night-waking 

for Subject 9 shows that extinction is also not uniformly 

effective for all subjects. 

4.2 CONSTRAINTS ON THE INTERPRETATION OF RESULTS 

The confidence that one can have in this favourable 

interpretation of the present results is a product of the 

reliability of parental recording, the degree to which the 

requirements of the multiple-baseline design are met, and 

the sensitivity and ecological validity of the variables 

used. These issues are considered below. 

Reliability of parental recording 

The accuracy of parental recording was extremely 

difficult to assess. Due to a number of problems encoun

tered in the collection of the reliability data, reliability 

estimates can only be considered tentative. Of course, the 

problems experienced are not unique to the study but occur 

in the whole field of intervention in family settings. The 

inaccessibility of behaviour that occurs in the home, espe

cially behaviour occurring at night during sleep, means 

that it is not easily monitored by those outside the family 

system. Previous research has shown that even family 
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members have low agreement on the occurrence of night-waking. 

For example, Thomas (1983) found that fathers inevitably 

slept through most of their child's wakings and could not 

be used to determine the accuracy of the mother's recording. 

The major sources of inaccuracy in the present study 

of reliability were 

(a) participation of parents in making both the primary 

recording and the mechanical reliability checks, 

(b) mech~nical problems with the apparatus used, and 

(c) the arbitrariness of the criteria used to transcribe 

the apparatus-derived event record into numerical 

values. 

The need to rely on parents to operate the apparatus 

reduced the credibility of the results produced, because it 

confounded the demonstration of recording reliability with 

parental reliability in machine-operation. Parents occa

sionally forgot to switch the apparatus on, forgot to write 

the date and time on the recording paper after placing their 

child in bed, or neglected to inform the investigator that 

the apparatus had failed. One method of reducing this prob

lem would have been for the investigator to visit the 

subjects· homes at bedtime in order to operate the appara

tus. Howevei, both the practical difficulties of frequent 

evening visits and the invasion of the family's privacy 

meant that this alternative was not seriously considered. 

The apparatus used in this study was both prone to 

mechanical failure and to human interference. For example, 

on one occasion the paper path on the Esterline Angus event 

recorder jammed and prevented further recording. On another 

occasion the marker pens dried up preventing ink flow. 

Human interference could reduce the accuracy of the moni

toring system by altering the sensitivity of the Voice Acti

vated Relay (VAR). Since the amplifier gain switch on the VAR 

could not be locked in position, it became an easy target 

for young children and was moved from the standard setting 

at some stage in most homes. The effect of increasing the 

sensitivity was to increase the likelihood that extraneous 
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noises such as dogs barking and cars passing activated the 

event-pens. 

Since the transcription from the event record to 

numerical values involved discriminating between those pen

excursions that represented infant crying and those that 

represented extraneous noises using arbitrary criteria, a 

further source of error was introduced. Arbitrary criteria 

were unavoidable if the event records were to be scored 

without knowledge of the parental record, a minimum require

ment of the reliability assessment. Obviously, no criterion 

for the interpretation of pen excursions could adequately 

distinguish night crying from extraneous noises. 

These problems could possibly be overcome if an 

observer were placed in the subject's room or by more 

sophisticated technical devices, for example infra-red 

video recordings. These methods would record infant night

waking directly. Neverthe.1ess, the potential advantages 

must be weighed against the invasion of the family 1 s privacy 

and the cost. 

France and Hudson (1984) in their study of reliability, 

using a similar procedure, found that parent and event 

record's were correIa ted with a mean r = .82 for the number 

of wakings, and mean r = .66 for the duration of wakings. 

For the sake of comparability with their study it may have 

been desirable for this study to have used correlational 

methods to calculate reliability, but these were avoided 

due to criticisms that they lead to inflated estimates of 

reliability (Wampold and Holloway, 1983). Point-by-point 

agreement was used in preference because it preserves the 

sequential nature of the data. But whatever method of 

calculation is used, the reliability of parental accuracy 

is likely to be underestimated due to the practical problems 

involved. The only direct comparison of videotaped record

ings and parental diaries found that they agreed over 90 

percent of the time (Jacklin, Snow, Gahart and Maccoby, 

1980) . 

A feature of this study which represents an improve

ment from France and Hudson1s (1984) work, was the inclusion 

of the switchmat for the assessment of the reliability of 
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parental self-monitoring of attention. There were fewer 

sources of inaccuracy in the automated assessment of 

parental attends because nothing other than the parents' 

weight was likely to activate the switchmat during the 

night. The higher agreement between the parent and event 

record for parental attends reflects this. However, it 

would have been possible for the parents to avoid stepping 

on the switchmat, had they so desired. 

Other factors possibly detrimental to reliability 

were decreased sensitivity to infant night-waking as the 

behaviour improved and parents became used to uninterrupted 

sleep, and boredom with recording. All of the mothers 

reported that keeping daily diaries for a long period became 

tedious. Boredom is likely to be associated with a 

decreased concern for accuracy. Again, the problem cannot 

be obviated without technical advances in home-based obser

vation systems. 

In conclusion, estimates of the reliability of 

parental recording, although far from ideal, are adequate 

given the limits of available resources. The plausibility 

of parental recording is enhanced by the similarity of 

effects evident in the time-series for the same infant 

across different variables. For example, Subject 3 showed 

an idiosyncratic reversal in trend towards the end of 

intervention in each behaviour. If the parents had been 

making recordings by guesswork, no consistent pattern 

would have been likely to have been evident. 

Other constraints on interpretation 

The interpretation of the present study is constrained 

not only by the quality of the data, but by ambiguities in 

the inferences which can be drawn from the multiple-baseline 

design used and the dependent variables employed. First, 

ambiguities result from the non-uniform implementation of 

intervention to each subject .. Second, ambiguities result 

from the variety of the dependent variables assessed. Third, 

the measurement procedures used do not necessarily convey 

the impact on family life of improvements in infant sleep 

behaviour. Fourth, the high variability of baseline data 
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may have interfered with the detection of a treatment 

effect (Kazdin, 1983). Nonetheless, the magnitude and 

type of change that occurred, as well as the concomitant 

decrease in variability, suggests that variability did 

not interfere significantly with the inferences made. 

Fifth, the non-random allocation of subjects to treatment 

conditions and the sample size in each group limit the 

between-group comparisons possible. However, the addi

tional comparison with previous extinction studies (France 

and Hudson, 1984; Seymour et al., 1983) ensures a consi

derable degree of confidence in the comparison between 

extinction and graduated extinction. The first three of 

these points are elabora ted below. 

Implementation of intervention 

In all parent-training research, the research is only 

as good as the degree to which parents comply with the pro

cedures they are trained to implement. A multiple-baseline 

design which compares a treatment across different subjects 

and/or settings requires that all subjects receive identical 

treatment. The exact identity of all treatments cannot be 

guaranteed when parents are responsible for their applica

tion. However, it has been argued that so long as the 

independent variable (treatment) is monitored, then infringe

ment of the identity requirement does not detract from the 

utility of the design (Moreland, Schwebel, Beck and Wells, 

1982i Peterson, Homer and Wonderlich, 1982). 

Parental compliance with the procedures in this 

study was measured by 

(a) the self-monitored data of parental responses to 

night-waking, 

(b) the changes in bedtime delay, and 

(c) transcripts of telephone calls to parents. 

Measurement of parental responses to night-waking 

from baseline to intervention showed that the majority of 

parents complied with the requested reductions in attention 

in graduated extinction and removal of attention in extinc

tion. A lower compliance level was evident for some 
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subjects, although all parents showed some decrease in the 

number of responses they made during intervention. 

A low level of compliance was often associated with 

extraneous factors that influenced both parent and child 

behaviour. For example, Subject 3's parents showed an 

increase in the number of responses they made to waking 

towards the end of intervention, associated with going on 

holiday. The parents decided not to implement the programme 

whilst on holiday with friends. The degree to which extra

neous factors influenced parental efficiency in implementing 

the procedures varied from subject to subject. As Prance 

and Hudson (1984) noted from their results, the impact 

that illness had on infants' progress was related to the 

parents' ability to discriminate illness from non-illness, 

and to tailor the programme accordingly. Whereas some 

parents stopped using the procedures when their child was 

sick or they were on holiday (e.g. Subjects 5 and 3, res

pectively),other parents showed consistency and an ability 

to cope with temporary aversive side-effects with minimal 

impact on improvement. For example, Subject 7, whose 

parents sought extra consultation when their child began 

vomiting, efficiently dealt with the problem whilst contin

uing to implement the procedures consistently. When parents 

lapsed into baseline levels of attention to night-waking 

this became, in effect, an informal reversal of the treatment, 

and the concomitant change in behaviour is evidence for the 

potency of parental attention as the variable maintaining 

the problem behaviour. 

A clear association between parental compliance and 

improvements in infant sleep was demonstrated. Subject 4, 

whose parents continued to respond to night-waking through

out intervention (although less frequently), showed no 

improvements in night-waking. That brief inconsistencies 

had a detrimental effect on infant night-waking, was also 

demonstrated in Subject 9's response to intervention. 

Initially, when the parents complied with extinction instruc

tions, a decrease in the number of wakings was observed. 

Mid-way through intervention the child was transferred from 

a cot to a single-bed and increased waking was observed. 
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The parents responded to the child, who wandered out of his 

bedroom into theirs, by getting up and taking him back to 

bed. It was not until the parents consistently implemented 

extinction again, by shutting his door, that his waking 

began to decrease. 

In both extinction and graduated extinction, failure 

to withdraw attention as prescribed is parental non-compliance, 

and is detrimental to the effectiveness of the intervention. 

Subject 6's parents demonstrated a more subtle form of non

compliance, which is not evident in gross measures of paren

tal responses such as those shown in Figure 13. Closer 

examination of the parental records showed that these 

parents were inclined to advance the programme too rapidly. 

They prematurely applied extinction to some night-wakings 

then reverted to the prescribed duration of attention for 

other wakings. This set up a schedule of intermittent 

reinforcement which accounts for the apparent lack of improve

ment. An intermittent schedule produces behaviour that is 

highly resistant to extinction (Kimble, 1961) so that even 

when parents finally ceased attending to their child on any 

occasion, the indistinct discrimination between the inter

mittent reinforcement schedule and extinction resulted in 

little apparent change in behaviour. 

Although bedtime delay was primarily treated as 

a variable of infant sleep disturbance, it could alterna

tively be considered as a measure of parental compliance. 

Bedtime delay was a measure of the delay between the child's 

actual bedtime and the time the parents considered ideal or 

appropriate. If the children in this study had been older 

and responsible for going to bed on their own, bedtime delay 

would have been a child-related dependent variable. How

ever, since the children were under two years, their bedtime 

was likely to be controlled by their parents. Bedtime delay, 

as it occurred during baseline, could be conceptualised as 

an interaction between parent and infant behaviour. If the 

child was excited and wakeful, most parents did not attempt 

to put him/her to bed before they detected signs of weari

ness. Instructions to parents required that they chose a 

regular bedtime which they were required to stick to, 
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regardless of whether the child was tired or not. There

fore, changes in this variable more accurately reflect 

parental compliance with the stimulus control aspects of 

the procedures than infant behaviour. A dramatic decrease 

in bedtime delay was evident for all subjects, showing that 

parents generally complied with the instructions. 

Some of the parents (Subjects 3 and 4) who were non

compliant in their withdrawal of attention to night-waking 

also showed relatively low decreases in bedtime delay, 

indicating poor compliance with stimulus control aspects 

of treatment as well. 

Telephone calls to parents throughout intervention 

ensured some control over their consistency in implementing 

the programme. For example, in the case of Subject 9, 

whose parents moved him into a single bed and then started 

taking him back to bed when he climbed out, the investigator 

was able to suggest to the parents that they shut his door 

to re-implement extinction. However, there were parents who 

seemed unable or unwilling to comply with instructions 

despite regular reminders and support. Looking over the 

transcripts of the telephone calls to p~rents, the number 

of nights on which Subject 4's parents complied was discer

nibly lower than for other subjects. Subject 5's parents 

showed more occasions of non-compliance than the majority 

but these were consistently associated with Subject SIS 

recurrent bouts of ear infection. 

In conclusion, parental compliance with the 

instructions was essential for improvement in infant sleep 

disturbance. Temporary deterioration in both infant sleep 

beh~viour and parental compliance was often associated 

with extraneous factors, such as illness or hOlidays. The 

suggested role of parental attention in maintaining infant 

night-waking (France and Hudson, 1984; Richman, 1981b~ 

Seymour et al., 1983; Thomas, 1983) was clearly supported. 

A greater level of non-compliance was apparent for parents 

implementing graduated extinction than extinction. High 

levels of compliance with extinction were reported by France 

and Hudson (1984) and Seymour et al. (1983) and this study 

confirms this. Seymour et al. (1983) reported that 95% of 



107. 

their large sample implemented extinction successfully_ 

This raises the question of why graduated extinction received 

lower parental compliance than extinction. 

There are several possible explanations for the lower 

compliance rates of parents implementing graduated extinc

tion. Firstly, it is a more complex programme requiring 

considerable concentration and self-monitored behaviour 

from the parents. Secondly, the schedule of gradual reduc

tion of attention may implicitly sanction parental atten

tion, making it more difficult for parents to implement full 

extinction when necessary. Furthermore, parental responding 

to child behaviour continues to be reinforced during grad

uated extinction. Thirdly, graduated extinction was 

developed to cater for parents who do not wish to ignore 

their child's crying, yet the procedure still resulted in 

crying. Parents may have found the programme more difficult 

to follow because they had expected to avoid the crying. 

Parents who self-select for graduated extinction may thus be 

less compliant with treatment instructions in any circum

stances in which their child continued to cry_ 

Adequacy of the dependent variables 

No matter how effective a treatment is, nor how per

fectly the requirements of an experimental design are met, 

no piece of research will be successful unless the dependent 

variables used are appropriate, and sufficiently sensitive 

to behavioural change. 

A multivariate study such as this one has both advan

tages and disadvantages. Against the benefits of multiple 

indices of change and replications of treatment effects 

are set the costs of the increased likelihood of inconsis

tency between variables. Any attempt to determine the 

overall outcome for any subject, as the "success-rate" calcu

lated earlier, which treats all variables equally, is bound 

to be misleading. For example, sleep onset latency, measured 

as the time from placement in bed to silence, was incapable 

of reflecting the underlying change in behaviour and 

quality of life for the family. Yet non-significant results 

on this variable were compared with non-significant results 
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on other variables which were clearly more sensitive to 

the underlying behaviour. 

Sleep onset latency was a variable that showed no 

improvement for the majority of sUbjects. Yet systematic 

changes were apparent in the qualitative aspects of this 

behaviour. Infants who had previously only gone to bed 

asleep, or very late, were now going to bed at a regular 

time, being put into bed awake and falling asleep on their 

own. One parent described the improvement in her lifestyle 

thus: "Now I can do three hours study at night as [Subject 7] 

is in bed n
• Other parents were able to go out and leave their 

child with a babysitter for the first time. 

Other measurement procedures also failed to adequately 

reflect the impact on family life resulting from infant sleep 

disturbance. For example, Subject 9 showed no significant 

improvements in either of the night-waking variables, yet 

closer analysis of the data showed that baseline levels of 

waking were as low as they were only because the child slept 

in the parents' bed each night. The data did not reflect 

the changes in lifestyle resulting from intervention. The 

child was now sleeping in his own bed enabling the parents 

to enjoy conjugal relations without the necessity to break 

their own sleep by getting up in the night. 

The collection of social validation data was an 

attempt to evaluate the social and ecological effects of 

intervention which were not adequately assessed by dependent 

variables. The Flint Infant Security Scale showed that 

parents perceived a slight improvement in their infant's 

mental health as a result of intervention. This suggests, 

that for some subjects at least, the procedures showed 

generality across response measures. Some parents confirmed 

the improvement in their child's everyday behaviour, des

cribing their child as J'happier ll
, fll ess grizzly" and "less 

demanding". Parents in both extinction studies noticed 

similar improvements in their child's demeanour concomitant 

with improvement in sleep. Several parents also reported 

increased confidence in managing their child's inappropriate 

behaviour, generally, and felt that the programme had taught 

them skills which they were able to apply to· everyday child 

management. 
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Parental perception of the significance of the 

improvements in infant sleep behaviour showed that even 

where clinically non-significant or small changes were 

evident in the dependent variables used, parents reported 

satisfaction and qualitative improvements in lifestyle as 

a result of intervention. For example, Subject 6 showed 

no significant improvements in night-waking yet her mother 

was satisfied with progress as she no longer had to inter

rupt her sleep to attend to the child. All parents 

reported a high degree of satisfaction with the Sleep Pro

gramme and its outcome. However, the data obtained from 

parental responses to the Sleep Programme Evaluation 

Questionnaire, SPEQ, must be interpreted with caution 

because of likely distortion from acquiescence and social 

desirability (Lebow, 1982). Parents' replies were not 

anonymous and they knew that the investigator was receiving 

the questionnaires, which increases the likelihood that 

parents gave "grateful testimonials ll
• 

The finding that graduated extinction was highly 

acceptable to parents (supporting hypothesis five) who said 

that they preferred the gradual method because it was 

"less traumatic than leaving the child to cry" is subject 

to the same demand characteristics as satisfaction esti

mates. Although parents may idealogically prefer the 

graduated extinction procedure, other findings suggest that 

a favourable attitude towards the procedure is insufficient. 

Firstly, parents instructed in graduated extinction proce

dures reported that they found the programme stressful more 

often than those parents instructed in extinction. Secondly, 

parents complied less often with graduated extinction than 

extinction procedures. It seems, then, that graduated 

extinction may appeal to parents because they are reluctant 

to "leave their child to cry". But perhaps due to its 

increased complexity and the extra demands placed on parents 

to concentrate on and monitor their own behaviour, graduated 

extinction may be more stressful and difficult to implement. 

In contrast, Seymour et ale (1983) found that even though 

many parents initially objected to extinction for various 

reasons, once the procedures were explained, 95% of them 
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implemented them successfully. It is not, therefore, 

surprising that the proposed reductions in parental 

anxiety associated with graduated extinction as opposed 

to extinction, predicted in hypothesis five, were not 

confirmed. 

In summary, then, the dependent variables of the 

study differed in their sensitivity to changes in family 

well-being. Social validation measures emphasised 

parental satisfaction and improvements in the quality of 

life associated with intervention. In all cases children 

were now going to bed at a regular time, the frequency of 

their waking during the night had diminished, and parents 

were able to enjoy conjugal relations uninterrupted by the 

necessity to attend to their child. Again it can be said 

that while the dependent variables used in the study were 

not ideal, especially in their ecological validity and 

sensitivity to changes in quality of life, they were suffi

ciently sensitive to permit robust conclusions to be drawn 

about the effectiveness of graduated extinction. 

4.3 CLINICAL EVALUATION OF GRADUATED EXTINCTION 

The efficacy of graduated extinction and extinction 

have been clearly demonstrated, as well as their relative 

efficiency. However, efficiency and efficacy are not the 

sole criteria upon which a clinician should base his/her 

decision regarding the appropriate behaviour management 

strategy. Feldman and Peay (1982) emphasize the importance 

of taking the client's preference for treatment into consi

deration. A client should be able to reject a method that 

they know is more efficient for reasons of personal prefe

rence, so long as the available alternative is of demon

strated effectiveness. In this context, therefore, 

graduated extinction is a useful contribution to the 

management of infant sleep disturbance. 

From a clinician's point of view, a number of sugges

tions can be made that may enhance the utility of extinction. 

Since parental compliance with the procedures is the most 

significant factor influencing treatment outcome the 



clinician could maximise compliance by 

(a) warning parents that even though their infant is 

unlikely to cry initially, there will come a time 

when they will have to ignore some crying; 
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(b) teaching parents how to cope with extraneous factors, 

such as illness and holidays, so that they have 

minimal impact on the infant's progress; 

(c) contracting with parents prior to the onset of 

intervention that they will not alter their child's 

sleep location whilst on the programme; 

(d) insisting that parents make a long-term commitment 

to the procedures; and 

(e) ensuring that parents do not expect fast improvement 

which may lead to discouragement. 

From a clinical pe:r:spective, the investigator would 

not recommend graduated extinction as the treatment of 

choice unless parents very strongly objected to extinction. 

This recommendation is based on clinical experience as 

well as evidence of its lower efficiency and compliance 

rate. Graduated extinction requires more therapeutic 

involvement on the part of both the therapist, to sustain 

parental compliance, and the parents, to implement the 

procedure. Extinction has the advantage that it is a more 

direct, "short-sharp", method which provides unambiguous 

and clearly defined guidelines to parents. Instead of a 

complex regime of attention-reduction which requires con

siderable self-discipline and concentration, parents know 

that, after having applied extinction, attention is no 

longer appropriate at all. 

Although further research is necessary to elucidate 

for whom which treatment would be the most effective, it is 

unlikely that parents who are in conflict over the imple 

mentation of the procedures would successfully apply either 

procedure. It may be useful for future management studies 

to include one of the standard assessments of marital status 

to assess this. Likewise, parents who are extremely reluc

tant to leave their child to cry and find it highly stressful 
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and self-select graduated extinction for this reason would 

probably find compliance with either procedure difficult. 

Finally, there are two aspects of the graduated 

extinction procedure that were not evaluated in the present 

investigation which could usefully be addressed by future 

research. Firstly, the effect of stimulus control training 

on infant sleep behaviour has not been determined indepen

dently of graduated extinction. It seems likely that 

attention to the stimulus control aspects of infant sleep 

behaviour contributes to the effectiveness of the procedure 

by teaching the infants the setting stimuli for sleep at 

bedtime, which generalises to night-time wakings. Secondly, 

after discussion with parents it became apparent that the 

arbitrary decision to reduce attention systematically over 

twenty-eight days during graduated extinction did not suit 

all subjects equally_ The question of what might consti

tute an optimal rate of re,duction for which infants remains 

for future investigation. 

3.4 CONCLUSIONS 

This study has investigated graduated extinction in 

the treatment of infant sleep disturbance. The procedure 

was found to produce significant improvements in infant 

sleep behaviour. There was little difference in the effi

cacy of graduated extinction and extinction. However, the 

superior efficiency of extinction was shown. Subjects 

exposed to extinction in this study, and in previous research 

(France and Hudson, 1984; Seymour et al., 1983) showed more 

rapid improvement than subjects exposed to extinction. 

The most significant finding in regard to the effi

cacy of both procedures was that parental compliance 

accounted for more individual subject improvement than the 

type of intervention. The two treatment conditions met with 

different degrees of parental compliance. Some parents 

instructed in graduated extinction procedures showed lower 

compliance. It was concluded that extinction was the 

treatment of preference unless parents strongly objected 

to its use. 
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APPENDIX A 

GETTING CHILDREN TO SLEEP 

To attend or not to attend? That is the question 

debated by several Christchurch mothers in a sequence of 
Letters to the Editor sparked off by this article, which 
appeared in the Christchurch Press on May 21, 1984. 
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"It !wa'1 been esubllsbtd 
bow ml:th diel flU affected 
hyperactlvlI)' . or sleejlle>.$' 
IleSlI-If,tln, 

'"7tl: wJcrltl of chlldren 
aee;n }II n!:;xmd 10 mar ... ,,,.. 
l:Ionl, I:\tlndq th_ who 
hall r.erl·naUl problems." 

Tte m.:In:I.ement tbe 
book /lre:lCribes boils down 
14 tehavlll& lritb klndaess 
hut fil'lMtSl willi tile wake· 
fl!! child. 
. Ciw:g!:l, ,0'- respo!!!e 

'1/1 Jour child's behaviour 
cae cbcn&e the behaviour 
lIsclf. 
c- .tuditll reported In 

tile lloolI: sbow thllt wUbln 
days of pam:ts adopting a 
dedsl'lf toce of "Dice wblle 
lUYID, llIe", f1l11l1), in Ihe 
col, chlldrell have "'tlcd 
1n:O replar lleep. 

" s.._lul II'U!mfr.1 h. 
DOt. in Naomi Rkh.T.all', 
upet1"11Ce, !Ieee followed 
II)' misel"1 III lilt cJUld or 

'lr.lbstitlll.lOll or _ ........... 
,Iems. .,..-
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Letters to the Editor, Christchurch Press. 

(1) & (2). May 25, 1984. 

Getting cbildren 
to sleep 

Sir, - Wbat a curious attitude 
our society 'has towards sleep. 
("Hush now. baby," "The Press," 
May 21). Parents whose child bas 
very fair skin do not eXJlO3e her to 
large amounts of sunsblne to 
toughen her up. They provide a sun 
hat or sunscreen cream. Parents 
whose child is allergic to a particu· 
lar food do not force him to eat It 
to train him out of the allergy. 
They take care 10 keep It out of his 
diet. Parents whose child ill excep
tionally tall do not cram her into 
loo-small c10lhes to gel her out of 
the babit of growing. 'Yet parents 
whose child wakes frequentlv at 
night are advised to ignore him. to 
train bim out of the habil. Children 
are expected to conform to a 
pattern that suits some but 1101 
others. and the parents who try to 
meet their indiVidual child's Indlvi· 
dual needs al'll deemed to be 
maldng excessive sacriIices. Why? 
- Yours, etc.. . , 

CATHERINE GLlJE. 
f,lay 22, 111&4. 

Sir, - Perish Ihe thought that I 
might be an "adherent of baty. 
biased groups' ... " ("The Press:j 
Mily 21). II took me years 01 
mothering, lour children and count· 
less remedies later. in vain at! 
tempt to solve, the sleep problem. 
It was simple in the end. Finally. I 
was able to accept emotionally my 
child's dependency and feel her 
Deed for nocturnal contact. Wei· 
coming her and ber older sIster, 
also a night·waker and anxious. 
into my bed. worked. We all slept. 
,Six months later, the five-year-old 
decided lndeptndenlly to retum to 
her bed. and sleeps all night. The 
!hree.year-old now sleeps all night. 
mostly in my bed. Occasionally she 

'chooses to sleep lall night) in her 
own bed. &by·biased groups prO;.' 
mote long term. the interests of the 
child towards Independence. 
Yours. etc,. ' 

CHRISTINE D.' . 
ROWLANDS. 

May 21. ISM. 

(4) • May 31, 1984. 

Getting cbildren,' 
.. ' to sleep 

. S1r,-Most people eml:l:rk 00 
lll3.ITi:lge with the- IlSSUlIlptlcn IlIat 
ooth PWCl'3 have· 'ldentlflable 
needs, Illld both shc:l!d asl fat as 

. 'pos!iible flave them met. Sadly, most 
go lDto parenthood with lltUe Idea 
of what a chlltl's ileeds mlg4t reJlJy 
be. When chlldren fall to -~eet 0111' 
~ved expectaUOIl:l, we try 
10 ch:lllge the chlldren fa er than 
the expeCtations. A oouple's need 
for' the pbysical and ~UOnal 
lDUm:;.cy of a shared bed III widely 
accepted as Importlnt, yet "epend' 
ent chlldren are denied ~ and 
their protests Ignored. The "family 
bed" need not mean three p!.e in 
a bed designed far twOi Many' 
parents install an' extra bed! adJoin· 
Ing thelr 0\TIl, thllS allow.lng for 
everyone's needs, rather thal\ lettlng 
the Deeds of the plU'ents ~verrlde 
those of the children.-YOUf.!, etc., 

CATIIERINE GLUE..' ' , 
May .29, 1m ': ;' 
Add Hospital art·Ball·"t 

" .,. '. 

(5) • June 1, 1984 . 

I 

Getting children 
to sleep 

. $Jr,-Wbelber- or not ch!ldren 
-need to sleep with their parents is 
dcl;atable. They cermlnly desire it. 
but then children I!es.ire' all.klnds of 
thlngs that respoilSible parents are 
not going to give theIn. Most 
parents would have experienced 
screams of rase and frustration 
111 ben they prevent their child from 
baving or, doinS something it has 
set it! heart on. Sleeping throuSh 

. the night in their own beds is just 
the same, and no parents Deed feel 
any mol'll guilty than they would if 
they. denied their chlld a chocolate 
blir every time they went to the 
shop. As for creatlDg icdependeot 
children. my <LAugh.er Is very 
Independent and confident:; but I 
bave se~n several clilldren of the 
same age who have been breastfed 
for a number of ye:!l'S and who 
sleep with mum and dad who wiU 
not leave mum's side. Yours, 
etc., . 

'T. E. MOON, 
May 31, 1984. . . 

(3) • May 29, 1984. 

SIr.-Catherine Glue's aSsertIon, 
IlIat Ignoring cblldren's crying in 
the nlght I!I analagous to feeding a 
cblld who has an allergy with the 
food ~he Is alll!l'glc to Is patent 
non:e:::.::a I am a parent my:lell, 
and h3'le Ilsed this tecb.nlque 011 
both my chlldren :nlccessfully. 1 
love my chlldreo just as much as 
anyone else but I do not cope well 
with broken sleep night :lIter night. 
As for having tbem in bed with me, 
neithl!l' my husband nor l1Iy:1ei! ean 

. sleep with a cblJd wrilliling and 
klcking between us. I :nll'pcse my 
bu.::band conld move to a separate 
bed, but my idea of marriage has 
my busband in 0111' bcd, not my 
children. DiUerent peopte have dlf· 

'fl!l'cnt ways of dealiDg with ,this 
problem, but I WOIId.er 11 advocates 
of "family beds" can solve in -
YOUl3, etc., , 

T. E. MOON. 
May 25. 19&4. 

(6) • June 4, 1984. 

Getting cbildren ' 
to sleep 

Sir.-How tragic to lump to
gether a child's desire to be com' 

,forted in times of anxiety and her 
duIre fOl' III' Ciioeoiiitil bar. The 
child who saums from fw and 
loneliness in ber solitary bedroom, 
and is always answered. but who 
serums for chocolate. bars lUld ts 
often Ignored. learns that human 
love is more Important th3II luxury 
food. The child whose cries are 
Ignored, If Inco.nvenient to her 
parellts. reganllcss of what she is 
crying lor, le;u'IlS that ber feelings 
are not Important. The wisest. 

. statement I b:lve bend about inde
peqdence 1s'''True Independence i.s 
Dot 'Dot beedlilg belp', but knowing 
bow to ask for helpwben you do 
need it." To do this. II person must' 
trust .th~ 'validity of her own 
feelinJ:ll.; and trust that others will 
care about ~u. Such trust can best 
be deve1o!>ed by a childbood his· 
tory of as.kll1g for help and l'eceiv
h:Ig It.-Yours., etc., 

CA'tHERlNE GLUE. ' 
.June I, 19M. 
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Letters to the Editor, Christchurch Press. 

(7) • June 5, 1984. 

Getting children 
to :Sleep . 

Sir,-We have a child M'ho slept 
badly from an :early ag~. By SIX 
months sbe was :waking six time$ a 
night. Havl,ng ber sleep with us had 
no· effect on.tbe number of times 
sbe woke. While we may have been 

, "answering her every Deed" during 
the night, being chronically tired 
oursel'Ve$ meant that we were 
unable 'to function adequately as 
pareDts during the day. There must 
be a balance between the child's 
needs and tbe parents'. both par
ties' quality of life being important. 

\ To solve our problem we used the 
excellent sleep programme offered 
by the university. Our child still 
wakes briefly most nights. but has 
gained the independence to cope 
happily by berself. crying' only 
wheD in ·genulne distress. We have 
energy now for ber and .the rest of 
our ~ves. Sbe has happier days 
resulting, from her bealthier sleep. 
ing pattern and the added routine 
in our lives. - Yours, etc,. ' 

M. B. MOSS ·and 
AUSON LOCKE. 

June 4, .1984. 

flO). June 7, 1984. 

. Getting children 
. to sleep 

Sir, - Catherine Glue thinks 
~t ~oring children's crying at 
rught IS teaching them that their 
needs are unimportant I cannot 
agree. What it teacbes them is that 
other people have needs as well. 

, BUch as a Deed for a night's sleep 
and that· their desire to be with 
mum is .not always as stroog as 

. mum's need for a nigbt's sleep. As 
! for always trusting other people i1 
.. you are a woman it is far safer to 
learn that you can reJy on yourself 

. to cope with problems than reI\' OD . 
lUlyone else, especially a mat. 
.Most women are alreadv too d.,. 
pendent I want my daughters to be 
stroog and self·reliant. I also t.b.ini;. 
~rents have a dUficult enougb job 
Wltbout people implying tha: aU 
the world's social problems clin bf. 
blamed on parents who make chi,
dren sleep ~t nillht. - Yours. etc .. 

T. E. MOON. 
JUDe 4. 1984. 

(8) & (9). June 6, 1984. 

GeJting children 
: to .sleep 

Sir.-My personal growtb 
throu,&h motlJenng three children 
has Involved changes in expecta. 

. ,tin~. In belpless despair we .n. 
lowed our first child (at a~t 18 

, mon1;bs) to cry-it-out When we failed 
to get him to sleep. Our expecta
tions were in transition with oUr 
second child and at times I resisted 
ber need of iny. closeness only to 
arrive yet again at the acceptanee 
of her need. Our expectations 
totally revised, it has seemed so 
'easy to follow our third child's cues 
and meet ber needs. She sleeps in' 
our enlarged bed when sbe Indicates 
a readiness for sleep. When she 
wakes she usually breast·leeds back 
to sleep. There are numerous varia. 
tions on the "family bed," M 
husband bas a separate bed. In!. 
tially 'J found this enormously 
threatening, until we realised its 
possibilities as our "love nest" from 
which I can return to sleep with our 
child or children. ~ Yours, etc" 

C. GRIFFITHS. 
June 2, 1984. 

(II). June 8, 1984. 

Ge~tiDg .;chiltlren· 
, . to S~4!ep, 

, Sir,-M. B. Moss land Alison 
LocKe (May ~) hJgbligbt the real 
angulsb of parents whose broken 
lllghts interfere with their daytime 
functiOning. The problem is all too 
cpmmon. Yet It u1tima;tely.comes 
back to expectatiOIlS and accept
ance. On the rare Occ:Eions wben 

. our first child 'woke at night (once 
or twice a nlgh~ for t 0 0[' three 
Dlghts in succession, wben ill or 
teethlng). we were elhauS d for 
days afterwards. Our second child, 
as. well as going to bed around 
audnight, -woke :frequently : every . 
night for his first ~wo years: Yet I 
never felt 'anything resembling 'the 
exhaustion J bad bad with our firsl 
It seems that tiredness comes not 

. from the amount i of time spent 
awake eacb nigb~' but from tbe 
amount o{ time spent tense and 
angry. Learning to see a few balf· 
hours of wak~fulDess each night as 
interludes rather than intrusiollS 
made. an Immense difference to 
me.-Yours, etc., . 

CATHERINE GLUE. 
June 6. 1984. 

Sir, - Tbe cr:uclal issue in the 
"getting children to sleep" contro
versy (June 1,) is one of cbildren's, 
dependency needs 'and (emotlonal 
development. Chtldren are, by their 
,state .. Dot independent. Adults may 
achieve emotional' maturity, of 
whicb independence J.s one aspect. 
Most educationalists and psycho-. 
logists generally define "Infancy" 
as lasting until about· tbe' age of 
seven. Children deprived In in· 
fancy. in ways appropriate to them 
individually, have their growth to· 
wards Independence halted or dis
torted. Conflict between being told 
"what is right" and what parents 
"feel to be right" is usually unre
solved. Invariably It Is the chiidren 
who pay the priee and :the cycle of' 
emotional deprivation continues for 
a~other generation. II sympathise 
wltb parents struggllng to recog-

,Dise and meet children's depend. 
e~cy needs. I am sUII Struggling 
Wlth . min!!. However !n breaking 
the cultural conditiOning, interfer
ing, with my biologically-based in. 
stinct· to "mother" my children, I; 

. feel I am at least PrdgressinF' _ 

',Yours'CiRISTINE - b.' :R~W. 
. LANDS.' I 
June 1. 1984, 

(12). June 9, 1984. 

Getting childrp.J1 
to sleep' 

Sir. - I am ~mazed and 
anger('d hy· the pure selflessness 
that so manv wom('n b~\'e dis, 
played recentiy regarding lla' issu~ 
of getting "hildrc.'n to sleep. Why 
must Women constantly rt'~ard 
tbemsc.'l\'es as a service Industry.tn 
be used and dlsc:lfded .III oth~rs' 
conVenience? Certainly. cblldrcn 
need adequate p.nrenting, 10vI'! alld 
sbelter; but to de\'otc on("s self 2~ 
hours II day to nne's child(ren) and. 
on .the, way 'deny the origin,,1 
marital relationship of husballd 
and wiCe by allOWing 3 Child !o 
sleep in one's Own bed and, in .unr 
case mentloneU. banishing tbe hu~' 
band to a sc.'parale bed, sc.'I:1S !t· 
me to .. be tOlaU}' ridiculollJ$. Why 
are so many women dl\'('rc~d \10 hrn 
their cbildren I!'~ I'e home' Why do 
so rT\,lnV '\'rim en ~()r.lplam 01 
• "IpIlIY nCst syndrome"': On(,'5 r,', 
latlonship with onc's child/rrll) i~. I 
b~lievc. quail! •. nol quantllv. P('r' 
haps Children' who cannu!' sli'''p 
during thr nlghl would dll so " 
tbeir mOlhl'r.i w('re ~l-curc, whoil' 
people. - Yuurs. ,'te. 

SHARON K nl'iXTER 
June 6, 198... . 
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s to the Editor istchurch Press. 

(13), (14) & (15). June 11, 1984. 

GettingchUdrcn 
'. to sleep .' 

Sir,-Surely, whether a 'mother' 
allo\nl her child to sleep in her bed 
is not the deciding· factor of how 
much she cares for ber ~hlld. The 
chlld is only one member of a unit 
called a family, and the chlld's 
needs must be balanced against the 
rest of the family's. II parents. 
cannot sleep with cbildren next to 
them for fear of squashlng them, 

.because they turn and kick too. 
mucb, they. should train them to 
sleep in their own beds. A tired 
mother cannot give the same care 
and attention. No .employer . wants 
a tired husband. If the parents. find 
they enjoy the child sharing the 
bed and it strengthens their bond, 
the practice suits. the' family unit. 
II there is more than one child, 
another weight has to be balanced. 
Each mother copes in the. way that 
she is able, and the only important 
oucome is for a child to feel loved 
and wanted.-Vours, etc., 

R. W. HOSKINS .. 
June 6, 1984. . 

Sir,-SacimCing a child's ~eed 
to the' parent's need as T. Moon 
indicates ("The Press." June 7). 
does not ensure independence in 
the child. Resulting self-reliance is 
bom out of compliancy rather than 
·cboice. Ves, our ;;:ulture reinforces 
and malnta.lns dependen.cy an,d pas
sivity in women, unnec'essarlly, as 
n. does independence and power in 
men. Througb femil)ism, women 
have come into reeling awareness 
with their own unresolved depend
'ency needs. Men's liberation move
ments. allow men the r~lisatlon 
that their independence, strength 
and sell·reliance is a facade. 
Underneath, men are fragil!!, vul
nerable, "little" and afraid. Surely 
the parental task is to provide the 
envlrorunent whereby their child's 
dependency needs are metap
propriately. and af the right time, 
in chlldhood. Hopeflll1y the ch.l!d· 
become-adult will be J!motionaUy 
mature, independent, yet able to 
'enter an interdependent relation· 
ship, to differentiate between 
sexual and senSual needs, to give 
.and receive dlfierent types of love; 
able to parent.-Vours, etc.,. 

CHRISTINE D. ROW. 
. LANDS. 

June 7, 198( 

. SIr.-T. ·E. Moon's letter. made 
me feel very sad .. Can she real1y 
believe it is healthy to· .distrust 
o~er people? There is no siame in 
dependency: we are all dependent 

on each other. I, too, want my 
ilaughter to be strong, but J see 
this as more complex than sell· 
sufficiency. My daughter, like me, 
has parents. who have always loved 

. her inter.s.ely, but 1I0t always in 
. ways appropriate to her. She may, 

like me, rcspnnd Inappropriately ~o 
becoming a parent berself. II thiS 

. ·bappens, J, want her, as I did, to 
have the trust to go to someone 
and say; "I am afraid; I feel 
belpless. I need belp; I need. com· 
fort; I neel! something I can't 
name, I only know 1 lleed it 
,d~perately.n The trust to ·reach 
out for helli is perhaps the most 
Impnrtallt thing we can give her. 
"No,mall is an island"-no woman 
eithep,-Ycurs. etc., . 

'CATIiERINE GLUE. 
June 7, 19114. 

(18). June 12, 1984'. 

Sir,-T. E. Moon's attack upon 
Catherine Glue's new thinking' is 
SOCiety's way ·of stamr,ing out 
independence ("The Press, ' June 7). 
I give full support to Catherine's 
idea not to care for Wld put 
yourseU before others. I hope that . 
parents read my letter before 
solving their children's sleeping 
problems with a dose of reasoning. 
Society's rules for bringing up 
children are wrong and smy. Pr0-
ducts of such rubbish are reflected 
in children's behaviour - for ·in· 
stance, II child crying when It Js 
isolated from its mother. A child 
who does not have II mother 
standing over it all the time stands 
a better chance at sleeping than a 
child who does and cannot face 
reality. The answer to why a child 
awakes crying for DO apparent 
physical reason is also related to 
mother dependency. The uncon· 
scious reason for this is that the 
child comes to a point in the 
dream where his mother is not 
there. - Yours, etc., 

G. N. SMITH. 
June 10, 1984. 

(16 ) & 1 7). June 12, 1984 

.. Getting children 
·to sleep 

,. Sir, - 'ChrlstI.De '"D.·Rowlands 
and Catherine Glue have DOW writ· 
ten a number of letters Implying 
that cb11dren who aleep through the _t in their.own beds 'fIl'OW 1Ip 
lllrilh . .d som -of :emotiowd prob
Jems:"'Wbere D the·evidence? Say-' 
ing It happens til hardly enouldL. 1 
iIllept thnjugh the Ilfgbt 8II·,·dliId in 
my own bed and a.a 'I.Il adult I am 
"emotionally mature., independent. 
yet able to enter an interdependent 
relationship.~:to :d1fferentlate ~ 
tween ee.ma.l and serumal Deed.&, to . 
idve and recel.ve ·dlfferent Jypes of 
,1Ove,·etc. "1 caDDOt ·undemtand why' 
9mUy -bed advocates 1\Ire"SO"1Iog-' 
maUc. "Tbeir -..y 'g'#!le :cmIY.:ny ' 
for·,f!VetyOlle. 'TII.By aeemto.6e tike 
~ ~.,'Ji>oiiDg\' for . 
eonverts. Their attitude :that they 
only are good parents Js :Offensive. 
It's about Ume they ceased to see 
this lImIe In terms of black and 
white· and.realIsed there are. grey 
are.u. -:-' Youn; etc., . '. ' 

"'f.E.MOON. 
.:Jnne .. U, 19M. 

~Slr,;...;"8haron E,"Hnnter; refer
ring to :full-tlme mothering as "".a 
service .industry" and a: denial of 
the marital relationship, mis.ses the 
point. Marriage Js never a static' 

. condition, and' 'Deed BOt be·1IS 
restrictive as Sharon Bunter would 
like. A couple who bave chosen to 
produce a baby find - whatever 
kind of parents they .are - that 
their marriage .ill ndically 
changed. Some struggle 'to main· 
tain it as it was before -the child's 
birth, but this is neither possible 

. for the parents nor' desirable for 
the clilld.· An infant· is intensely 
dependent and bas complex needs: 
parents who come to· terms with 
this reality can allow their ·rela· 
.tionship to grow Wld develop, Wld 
include their child. Children are not 
II t:l.isruptive by·product of marrt
age:: they can be accepted as a 
fulfilment of the relationship Wld II 
shared joy for both partners. -
Yours, etc., 

. CATHERINE GLUE. 
. ,June 9, 1984. 
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Letters to the Editor, Christchurch Press. 

(19) & (20). June 13, 1984. 

Getting children 
to sleep 

Sir,-Sharon Hunter (June 9) is 
critical of mothers who share their 
beds with their children. I wonder 
whether she personally knows any? 
To many of us, meeting the night· 
time Deeds of our children is just 
part of the reality of 24·hour 
parenting. Indeed, it takes "secure 
and whole people," as she puts it, 
to Dot feel threatened by the idea 
of giving to our children in this 
way .. Parents who try to under· 
stand and meet the needs of their 
children do not feel "used and 
discarded." They see, as the years 
go by, what a valuable investment 
selfless lOving is. They can happily 
rei their children to adulthood 
wi the pain of the "empty nest 

svndrome," knowing they have 
done the best possible job in 
helping the next generation to
wards security and wholeness. By 

. the way, most family beds are very 
large and husband and wife usually 
sleep together llke anyone else. -
Yours, etc., 

ROSE ISDALE. 
June 9, 1984. 

Sir,-For the harrased parents 
who are trying to get children to 
sleep: an old remedy is to make a 
pillow of hops. It seems that the 
aroma has a paciIying effect on 
young and old alike. Try it. -

(21) & (22). June 14, 1984. 

Getting children 
. to sleep 

Sir,-My.originnl objection W:lS 
to people in positions of authority 
sl:lting that leaving children to cry 
Is :10 acceptable solution. to "sleep 
problems." This is like saying that 
it is 3cceptable to hit or ridicule 
cbJldren. All these are unaerstaQd. 
able re.,llctiQns b~' frustr3tcd' and 
desperate p~rents - they are not 
desirable "techniques," A baby can· 
nol comprehend that' his mother 
loves him - or ~ven that she exists 
- if she is not within reach of his 
physical senses, Curiously. one cor· 
respondent sees it as "banishment" 
wnen a grown man sleeps, alone. 
but not when a child. with no 
choice in the matter, slel)~ alone. 

. il'he child's parents are his only 
'resource. I believe meeting a 

. cbild's urgent needs leads to more 
stable adults; I know from my own 
experience th:!t it leads to more. 
relaxed child en and parents. -
Yours, etc .. 

CATHERINE GLl'E. 
June 12. 1984. 

Sir.-As a competent father 
who once won a nap-changing 
contest on ~Iunket night. I "''ish to 
submit that to induce children ,0 
sleep, four basic rules apply: dea1 
with hunger. discomfort (dirty 
naps). need for security. or te!!thing 
problems, The first three are all 
controllable. teething is a cookie· 
crumbling problem. I suggest a 
snack. fresh dry naps. a hOllie: 
;maybe a rock in the cradl~ or a 
cuddle from mum. Teething:. a 
roster is called for. mum on ~lon· 
days. Wednesdays and Fridays: and 

. 'dad on Tuesdays. Thursdays and 
Saturdavs. Sunda\·s. toss up. A sell· 
adjusted problem corrected by pas· 
sage of !lme. - lours. etc .. Yours, etc., 

E. BROOKES, 
Hawarden. 

(23 ) & 
W. JACKSO:-i. 

June 12, 1984. (24). June 16, 1984. 
June 11, 1984. 

Getting children 
to sleep 

Sir, - In reply to T. Moon 
(June 12), the .issue is how a child 
comes to sleep tbrough the night in 
its own bed. and the "family bed" 
controversy is only one aspect. The 
point I have consistently developed 
in this debate, is that the parental 
task is the recognition, acceptance 
and meeting of their child's de
pendency needs, whatever they 
are-appropriately, individually 
and at the right time; in childhood. 
We are, perhaps, discussing parent
Ing styles. Fundamental to my 
style, developed with parenting 
experience and my own emotional 
growth, Is the blend of my intellec
tual aim to be a loving, caring, 
responsible parent, with my emo
tional capacity. I am not judging. I 
do not profess to be "good." I 
reiterate however, that Vie child, 
'eSpecially in infancy, Is in' a 'fragile 

state, and adults needs ideally 
should be delayed while meeting 
the more immediate needs of the 
child. - Yours, etc., 

CHRISTINE D. ROW-
LANDS. 

June 12, 1984. 

Sir, - Rose Isdale would now 
have us believe that dOing the best 
possible job as parents consists 
only of having your children in 
your bed, How easy. No having to 
deal with temper tantrums as 
infants. Do not hear their reading, 
or help them with their maths. As 
for the teen-age years that should 
be really good. I suppose kids who 
have slept in their parent's beds do 
not get acne or painful menstrua
tion, do not have emotional dlffi. 
culties or problems adjusting to 
sexuality. As parents we all face 
these problems and deal with them 
as best we can. Most of us deal 
with them better after a good 
night's sleep and are better parents 
when we and our children sleep at 
rught In our own beds.- Yours, 
etc., 

T. E. MOON. 
June 13, 1984. 
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III 

I t 

by Bruce Gooding 

Can psychologists listen? Can psychologists 
listen to psychologists w~o disagree with them? 

I
F ml'R BAllY persistently Wllk.s 
l~d cnes through the ";ght, John 
t:;,llind it. one c( the poop!e you 
might uk for help. The PIlnler>ton 

l\UI1h I")'d>ol<l~t ~ al the CrySOS 
elln;" {ot CY'ying bobk. in his hom< city. 
TlIlt $:IfTlC 01),"', be.on bo>ling. conICI' 

."'. cl 1"1'.:hologUl>. and Kirldand is in 
full (i1~h[ (lUtlining thf' \',ario.us umed~ 
.\·"IJbl. to p"'<nts who Jre plagued by 
th<lfh>bit.' sleepless nights. 

Ht is inttTTlJpled: "Ex""", me. Why 
do !"" ul><l the belu,iounl.ppr03.:h a$ 
~u.( '('m Cf)··t' 

Kit \JJnd r",pooch: '" ben .. " it is 
l\IC.-untt to <aU tbol option 'Let 'em 
oJ' ... " 

Th< q ....... !ioner dot",'t Ihink 10: '" 
,.-,lUId "')' tht !>..· ... '1OUr.>Ii'" [n"".ubl)' 
w.e rtWl\f"~n\t!'nl. a ftWard lor non~ 
~in£ be"',;our, as wcU as extinction." 

Er!in<.'ti<>I! ""'}' £OUJI<I • deopente 
lIO!ution to the problems created by • 
CI1ing b.:Ib),. HoweI'cr. in ps)'clloIogkal 
JlfIlM. ~'f'l1i!\17tiNlil wnplj' mt:3J\$ uking 
M • .:tio!l and "'tlLog tht bab, cry till il 
iI~ s" tlus i< "" IiJHlr.or.th matt ... 
Ho"'e,,er •• ",~I otrugJ:le is lalting place 
bere. 

Son .. 300 psrtholo,cists "'ve gath
",ed f!lf 1.'Us ronf~r.n,-•. Wlut ... ppens 
in W 1><':&1 lil'r dJ~~ .no"" l}",rc are 
mo".., pu)'en in this mmd ga"", lh.n Ih. 
b<hn;o" .... lim ... 'ho think abnomul be
lu,inur CI1I bo modifIed ",;lh ".ppropri·, 
aft r";nf"r.-emenl", a.nd the lamily 
t~.<rap"'l<. who hold thai ""'""us.: most 01 
u, are dependent M llIJr (3nti~ •• th.n 
Ih. fLmily - r.ot ~Sl the ind"'idual -
men ~ trea:e-d. 

There II<. for <XJmpl •• the ps}'chl>-
3.!"'..ll}'~ls. Ftt·\.:Cl.lru amon}; th~m •• nd 11 
j."T,,"~ np:dt)' .amin, popuJ",,!)' Ihe 

I r.,'''!ic: CO""""!I",,,. who probo the 
!:'"keup 0/ Ih. Whole p<rn>n. inc!udi.n£ 
~"' or be: a....t. Di,ision in W ranks "' ... 
• ,-.Gent at the confer. flU - heightened 
~!' the org.nJ .... • tendency Ib divide the 

conterenoe into ~ on the lICOre 01 
ideology 11$ anuch as mne... 

Many psycholo£isu widened u.. aplita 
by a!tending only those o.ealons that 
conrurrf'd wilh their """",,,\ar line. One 
bo11.tic ..,.",..,11<><, asked naively if he hid 
enjo)'ed lbe bthaviounl pa""", on tl>< 
fITSt dJy. laughed upr<.l>riously: "y"" 
wouldn", dna me in there. mate." Aller 
» family thenpy 1I<:fIlinu •• br>ce cI 
be"',,;oonlistl woo had Slnyed into lbe 
opposition amp IIi.'t:InI:<I most ...mappy. 
"P",ing funily lbenpi,u," said _, '" 
just I:et ... pi....! off tlul the .. ', 1\0 

oulcome dJlA pre$ellted with all the 
rtli,::iosity." 

Most c( the 300 psychologisU here 
.. ill ,,",ver ofler tll<-it ""vice to tbe com· 
munity Bt largc. More than tnr""-quar' 
Ie .. 01 them "'m in ..-hooI., pri!ons CK 
psychi:ltric institutiono or are lICid.mia 
in un;"tnltks, Bot <luring III<- fiv. days 
they ... iU be pr ... nted witt, .t least 130 
papers. SUbje<:to include child Ibw.e, un
rmplnyment, indu,try tninin~, Ill.., 
.nifflllg and even video eames. Bot back 
10 CI1in~ babi, •••• 

Th. }"'h.viouratiSls ha .. their a .. wtT. 
You can sol,', the aying haby I""oblern. 
unlrrbury Univtuily', Kevin Mocsber
gen repaned results from. New Zr.lond 
trial 01 "exlinction plus reinfor"""'!!IlI". 
He .. ys I\);)t in OM trial the sleeping 
probl~ms at all 22 children were GOI.ed 
when wy wert lell to cry and rew.rdod 
"iln at ... OIl ch.ns'or those night' t ... t 
thty did sleep through, Th< sucCC>S Dlc 
(or .Iunher 22 thildrt:n given reinfor~ 
m~nl .lul>< " ... 82 per Ctilt. 

But if brr.il)' Iherapy advocates lIIere at 
th.\ sesoion. none asked Moe,bergen if 
he had monitored lhe rhililrrn to '"'" i' 
0Il>tr be .... ioonll""obkms Iud -.Bed 
as • rewh oIleamg them 10 cry. ' 

And if t}", behaviwrall'tllnendt'd the 
Kukhnd ........, Ihtte VI" only thaI lone 
intesjector. Othu I.heories .bouI ~ . 

:r.14 
1 .. 1_ - .och •• lhe m<'ri" CK pitlall. 
the "gl"" in" approo,h w""'~ dis .... , 
children are .11o .. 't1I intO the partnl 
!.<d. or Ihe cont""tion tbal crying hable 
are ,lu::k with their prubl ....... for genetic 
I( .... on' - .. .., .. not debated. 

Stunge-. UJlCt' various. conlributf1fi at 
""nl.ren<e ",.s.ion, aclmowledgod th'l it 
",a; 01 crud.1 imp'Jrtan", t"'l we find 
OIl! ho'" best to Ut.t IT)ing children. 
bcc.au!aoC disturbed ,hildrtn o~ttn be<'orne 
diswr 
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Article in the Christchurch Star, 28 June, 1984. 

any babie.s have 
sleep pro blems~ 

About 40 per cent of 
babies have sleep prob
lems at some stage, says a 
Christchurch researc~er, 
Miss Carolyn Lawton. 

That often means 
months of long broken 
nights and short tempers 
for parents. 

Some become desperate, 
says Miss Lawton, who 
runs the University of 
'Canterbury psychology 
department's sleep pro
gr~mme. 

It is natural for babies to 
wa~e, ~speclal1y up to the 
age of four months. 

!W becomes a problem 
when the presence of 
parents becomes neces· 
sary for the child to get 
back to sleep," she says. 
It also becomes a prob

lem when parents become 
so tired they cannot func
tiQn"and provide the best 
'('at~'for their children. 

MIss Lawton sidesteps 
the, present controversy 
surrounding children's 
.sleeping habits. 

That's not what the pro
. gramme is concerned with, 
she says. "We don't want to 
say what Is right or wrong. 

"Rather it is helping 
parents who want their 
child to sleep through the 
night on their own." 

Miss Lawton says child
ren can learn to sleep to a 

'particular pattern. 
She has dealt with about 

15 children aged from six 
months to two years since 

Carolyn 

She keeps a dose'eye on 
participants by getting 
regular progress reports 
over the telephone. 

Miss Lawton Is reluctant 
to give too· many details 
because she 'says parents 
should not! try to do the 
programme on their own. 

This gi ves, 'parents the 
techniques and 'support so 
they can withdraw and no 
longer be an Integral part 
of the chilq!.g"sleep cycle, 
she says. 

It also helps parents 
_ develop some sort of 

routine in day-time and 
night-time sleep. 

"The child learns what.is 
she became involved in the expected." 
programme at the end of Miss Lawton says child· 

natural for babies 
to wake. 

last year. ren . do not learn how to 
"It has worked In every sleep on their own if they: 

case and parents report regularly sleep with their 
they are very happy with parents. So when they arE 
results," she says. no longer allowed in the 

. The programme run by parental bed' they are 
her predecessor, Ms Karen likely to wake during the 
France, had also been suc- night. 
ceaslul In every case Parents who have com
where parents had not p\eted the programme 
deviated from instructions. orten report that 'their 

As well as providing a re~ationship with their 
clinical service for .child has improved once 
parents. the sleep pro-, the. child Is able to sle.ep 
gramme is Miss Lawton's, through the night, MISS 
masters thesis project . Lawton says. 

Parents have to ke~p' a' "Thegrizzl;r child 
diary of their child's sleep- bec.omes happt,~r and 
ing habits for six to eight easter to manage. , . 
weeks after an individual The programme Will be 
plan has been devised for taking another 20 to 30 
them children with, sleep prob-
Th~ sleep pattern tends lems, and tH~lr parents in 

to stabilise after a month, ua couple oe'l'.Oonths," she 
Miss Lawton says. says. 
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APPENDIX D 

RESEARCH CONSENT FORM 

pear Parents, 

Thank you for taking part in our research project. Infant sleep 
disturbance is very common and often of concern to parents, but there 
is very little research about ways of m~naging it. The sleep research 
currently being undertaken in the Psychology Department aims to develop 
new ways and improve existing methods of managing infant sleep disturbance. 
The ultimate aim is to inform people such as doctors, plunket nurses 
and psychologists about our findings. These people can then pass on 
the information to parents. The part of the study you have been asked 
to join aims to evaluate a behaviour management programme. We will 
be trying to find out whether a gradual reduction of the amount of time 
parents spend with their child when he/she wakes is effective in 
eliminating infant sleep problems and establishing a regular sleep pattern. 

You will be given as much help in managing your child1s sleep problem 
as possible. Throughout the study we will maintain close contact with 
you by telephone or visit. You will be involved for approximately three 
months with some follow-up afterwards. 

In order to help us do good research you are asked to read the following 
statements describing your part in the study and sign in the space below . 

. 
(a) I/we have read and understood the description of the 

research project above. 

(b) I/we agree to continue filling in the record sheets 
throughout the study. 

(c) I/we agree to carry out management instructions carefully. 

Parentis signatures: 

Thank you again for taking part. Please do not hesitate to make contact 
if you have any questions or problems. 

8678 

/C'.j'. ~ 
Karyn G. France 
Associate Researcher 

\,. 

~th ,/L,(Ll£t fvu4t 
! Neville M. Blampied 

Academic Supervisor 
482-009, ext. 8685 
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APPENDIX E 

LETTER OF NOTIFICATION TO GP 

Dear Doctor -----------------
Parent(s) of ____________ (D.O.B.) ______ _ 

have agreed to our notifying you that they are at present taking part 
in a research programme offering behaviour mamangement advice, to help 
with sleep disturbance in infants and preschoolers. 

Should you require any more information, please feel free to ring us. 

Carolyn F. Lawton, B.Sc., 
Principal Researcher 
University 482-009, ext. 8678 or 737. 
Residence 485-715. 

Karyn G. France, M.A. Dip.Clin.Psych. 
Associate Researcher 

(Signed) 

~Mh~1 
Neville M. Blamped, M.Sc., ANZPsS 
Academic Supervisor 
University 482-009, ext.8685. 

Parent(s) consent/do not consent to notify Dr -----------------------

(Signed) 
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APPENDIX F 

DAILY SLEEP DIARY 

Data Sheets Informati 

1. Record one day down each col umn. Record nightw,akings as they 
occur if possible. Finish recording eachmornilig for,othe 
previous day and night. Please be as accurate as possible. 

2. Day Sleep. Record the time the child is placed down; 
the time he/she wakes for each of 1 or 2 sleeps. Also 
record where the child sleeps, whether away from home 
or in the car etc. 

3. Night Sleep 

(a) Record if at home or out. State actual bed-time 
and the ideal bed-time for that night. Explain 
if ideal time is later than goal time, or actual 
bed-time later than ideal. For example, bed-time 
is likely to be late if you went out as a family 
or had visitors. 

(b) Record the time the child takes from being placed 
in bed till he/she is silent and describe the 
quality of noise in that time i.e. chatting, 
singing, crying. 

(c) Record number of times awake during the night, 
the duration and what you did for each waking. 
Since there is limited space on the record sheet, 
indicate what you did when the child woke with 
letters under "Key" - e.g. N.C. = nappy change, 
or B = bottle. 

4. Record the time the child wakes in the morning. 



Daily Sleep Diary: Weekly Recording Sheet 

£!lJJ.d's Name: _______ _ 

Goal Bed-time 

Date 

Day sleep - time down 

time awake 

where 

Nightsleep - where 

Actual bed-time 
Ideal bed-time 

Explain if necessary 

Time from in bed to silence 
Describe noise 
No. of times awake 
Approx. duration 

What did you do 

KEY = 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Time Awake In Morning 

Week: Condition: 

129. 

= 
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APPENDIX G 

WEEKLY SLEEP BEHAVIOUR SCALE 

There are six items below, each of which is 
from 0 to 4. Calculate the score on each item for 
week of data, collected on the Daily Sleep Diary. 
the six scores for each week to give the composite 
behaviour score. 

scored 
each 
Sum 
sleep 

(1) A Mean time in bed to silence per week (sleep onset 
latency) • 

Score 0 1 2 3 4 
Minu tes -=0"::"--=5---=6-=--::-1-=5---=1-=6";';:'--=3"'""'0---=3-=1-=--=4-=5"""--"""4"";6;""'-+ 

B Mean difference between actual and ideal bedtimes 
per week (bedtime delay) 

Score 0 1 2 3 4 
Minutes ~O..::..-=3=0----3~1-~6~0~---6~1~-~9~0~---=9~1~--=1-=2~O~--~1~2~O-+ 

Score only 1A or ,1B - whichever has the highest 
value. 

(2) Number of nights in which waking occurred per week. 

Score 
No. of nights 

(3) .£I.1ean number of times waking per night per week 

4 

Score ~0 ______ ~1~ ______ ~2.-____ ~~3~ ____ ~4 
Wakings per night 0 1+2 3+4 5+6 7 

(4) Mean time awake per waking per night per week 

Score 0 1 2 3 4 
Minutes ~O~-~2----~3-=-~2~0,.....---~2~1-=-~4~O,.....---·4~1~-'6~0~--'6~1~+ 

(5) Mean total time slept per day per week 

Score ~0 ______ ~~1~ ____ ~~2~~ __ ~-=3~~ __ ~ __ -=4~ __ __ 
Hours 12+ 11-12 10-11 9-10 8 or less 

(6) Time slept in parents' bed per week 

Score 0 1 2 
:-N-7i-=l--=D-u-r-~":""' n-g--'--w-a--::'k""""i:-n-g--C=h;--;"i-=-l-::;d-s-:t-a-y-e-d':;""-

only. Put in parents' bed 
back to own after > 2 
bed from waking-
parents' bed 

3 
From first night 
waking for remainder 
of night 

4 
Parent lies down with 
child till s/he 
settles. In parents' 
bed from first night 
waking 
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APPENDIX H 

"DEVIATION FROM IDEALIl SCALE 

Scoring instructions. Total the scores obtained for each 
behaviour each day, to derive the composite daily 
"Deviation from ideal ll score. 

INFANT SLEEP BEHAVIOUR 

Sleep onset latency 
(time from placement in 
bed to silence) 

Bedtime delay 
(actual bedtime - ideal 
bedtime) 

Sleep/wake state when 
placed in bed at 
bedtime 

Number of wakings 

Duration of wakings 

Location of sleep 

SCORE 
"Ideal II = 0 IlNot-ideal" = 1 

o - 5 minutes 6+ minutes 

< 30 minutes > 31 minutes 

Awake Asleep 

o > 1 

o 1+ minutes 

In own bed In parents I bed 

Note: It is impossible to be scored "not-ideal ll for both 
sleep onset latency and sleep/wake state, since the 
two categories are mutually exclusive. 



APPENDIX I 

STRUCTURED INTERVIEW 

Structured !ntarview Format 

:'3mily Surname: Oats of Ini,tial Intarview: 

AddJ::esS': Telephone: 

Data. of refe.r.ral: Family doctor consulted Yes/No 

Refe.r.ral from: 

Household Composition 

Adults Name Age Race Occupation 

ChildJ::en 

Significant others - re child minding 

Child having Sleep problem date of birth 

Actual Bedtime 

Settling time 

Ideal Bedtime 

" Getting up time 

Average night wakings over whole of sleep time 

Daytime Sleep? Yes/No. Actual times 

Ideal times 

" 
It 

Settling time 

Getting up time 

to 

to 

to 

to 
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2. 

Describe Nature of Sleeping ProbleM 

Age at onset 

Clear precipitating Event 

Describe 

Yes/No 

Describe Child's development thus far; 

pregnancy 

Birth 

Feeding 

Activity 

crying 

Sleeping pre 3 months 

MedicaJ. history 

Birth Order 1, 2, 3 or subsequent 

Sleeps Alone / Not alone 

Describe 

Family Life Events over Child's Life 

Continuous/Intermittent 

Other problems Child: present/absent 

Family: present/absent 

Describe 

133. 



3. 

What is done now to handle the child's problem? 

What has been dene in the past? 

Advice received fran: 

Dr Plunket 

Describe 

Is Medication used now 

Describe 

Mother/in law 

Has Medication been used in the past 

Describe 

134. 

Friends Other 

Yes/No 

Yes/No 
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APPENDIX J 

PHOTOGRAPH OF RELIABILITY APPARATUS 



APPENDIX K 

CRITERIA FOR TRANSCRIBING THE EVENT 

RECORD TO NUMERICAL VALUES 

136. 

(1) Calculate the time by measuring the dis
tance on the event record from the time 
the parents started the recorder. Each 
division on the chart paper (Esterline 
Angus Type 1710X) represents two minutes, 
since the paper travelled at 7.6cm per 
hour. 

(2) Score a waking if there is a mark on the 
channel connected to the voice-activated 
relay (Pen 2), so long as that mark is 
inked-in for at least half a division. 

(3) Do not score another waking until there 
are at least seven-and-a-half divisions 
that are blank between wakings. In other 
words, there must be fifteen minutes of 
~ilence before further crying constitutes 
a 'new' waking rather than the same one. 

(4) Measure the duration of waking by counting 
the divisions inked-in or those marked by 
numerous pen excursions. 

(5) Score a parental attend each time there is 
a mark on the output from the channel 
connected to the switchmat (Pen 1), unless 
there are two parental attends that occur 
during the same waking. Score these as a 
single attend. This situation may arise 
when parents pick up their child and then 
replace it during one waking. 
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APPENDIX L 

PROTOCOL 

THE SLEEP PROGRAMME 

The Sleep Programme provides you with a systematic method of 
establishing and maintaining a regular sleep pattern in your child. 
It is designed to help you help your child learn to go to sleep alone. 

The programme helps you teach your child, by suggesting ways of 
developing a regular night-time routine and for gradually reducing the 
amount of time you spend with your child when he/she wakes. 

For you to get the most benefit from the programme it is important 
that you follow the instructions closely and consistently. Just 
because you are on the programme it does not mean that your child will 
not cry or wake at night. We have found that it is often when you feel 
as though the prgramme is not working, that your child is learning the 
most so even when you feel frustrated it ;s important to carryon with 
the programme exactly as detailed. If you do become concerned or have 
any problems please do not hesitate to contact me anytime. 

Work: 482-009, extension 737. Residence: 485-715. 

Over page are detailed instructions that will help you understand 
how the programme works and explain exactly what to do. 

I shall keep in regular contact with you by telephone throughout 
the programme. I wish you the best over the next few months. 

Yours sincerely, 

Carolyn Lawton 



STEP 1 

STEP 2 

STEP 3 
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THE SLEEP PROGRAMME· INSTRUCTIONS 

Before Bed 

We have found that a regular night-time routine is important. 
Your child can learn when it is bed-time once he/she knows the 
set night-time pattern. It helps to feed, bathe and play with 
your child at the same time every night. 

For example: 5.30p.m. Dinner 
5.50p.m. Bath 
6.00-6.30p.m. Stories and quiet play 
6.30 Goodnight + bedtime 

Write your own routine below: 

It is a good idea to attend to all your chil dis needs such as 
attention, cuddling, food and so on in the living area. Only 
go into the bedroom at bedtime. 

Putting your child to bed 

(a) You have selected p.m. as your child's bedtime. 
It is important to be as regular as possible, so that 
your child can learn when he/she is expected to go to 
sleep. 

(b) As already mentioned, it is important to keep activities 
other than sleeping out of the bedroom. They should be 
done in the living area. If any activities such as 
drinking,feeding, playing currently occur in the bedroom 
you will need to move them to the living area when you 
start the programme. 

(c) It is important that you put your ihild into bed awake. 
He/she needs to learn to fall asleep without your 
presence, on his/her own. If you breastfeed your child 
it is important to get him/her stirring before putting 
him/her down. 

Teaching your child to setle and sleep all night 

Children do wake at night. When they wake you are not with 
them. It; s important that they 1 earn to go back to sl eep 
on their own. The programme is intended to help you teach 
your child to settle or go back to sleep without demanding 
your presence. Your child has come to expect your attention 
before he/she falls asleep. He/she has learned that if 
he/she cries you will respond and settle him/her back to 
sleep. 



STEP 4 
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3. 

In prder to teach your child to go to sleep alone, it is 
important for you to gradually and consistently reduce the 
amount of time you spend with your child. 

Since your started recording your child's sleep pattern you 
have spent an average of minutes or less, 
settling your child after each waking. During this time 
you usually try the following methods of soothing your child: 

If you have been taking your child into your own bed it will be 
necessary to stop doing so as soon as you start the programme. 
Settle your child in his/her own room instead. 

Over the next 28 days you will gradually cut down the amount 
of time you spend settling your child. You decrease your 
average time of minutes, by minutes 
every 4 days. 

Day 1 - 4 minutes 
Day 5 - 9 minutes 
Day 10 - 14 minutes 
Day 15 - 19 minutes 
Day 20 - 24 minutes 
Day 24 - 28 minutes 

You will find that in order to stick to the time limit for a 
particular day, you may have toleave your child before he/she 
is fully asleep. It is important that you do this and do not 
return to the room until he/she has been asleep for at least 
10 minutes. As attention time gets shorter there is a 
greater chance that you will have to leave before he/she is 
asleep. Eventually you will reach the stage when you no 
longer go into your child's room when he/she wakes. It is 
important that you stick to this as in the long run it is 
the only way your child will learn to sleep alone. 

In the morning 

A regular getting uR time is important. We have found that 
it is helpful to decide on a time before which you do not 
wish your child to wake up or get out of bed. Write down the 
earliest time you consider acceptable for your child to wake 

If your child wakes before this time, treat 
it as a night-waking. Once your child wakes (as long as it ;s 
after your chosen time) get him/her up straight away so that 
he/she learns that it is morning, when it is O.K. to wake. 
This helps your child to recognise the difference between 
night time and day time rules. 
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SLEEP PROGRAMME 

After your agreed night time ritual is completed, place -------

in bed at If does not settle ------------- ------------------
immediately or wakes during the night, attend to him/her for the amount of 

time specified below. Remember, do not exceed the time set out for each 

day. If ________ does not go to sleep during the time specified, 

leave the room. 00 not attend again until he/she has been asleep for 

at least ten minutes. 

Day 1 p 4 minutes 

Day 5 - 9 minutes 

Day 10 - 14 mi nutes 

Day 15 - 19 m; nutes 

Day 20 - 24 m; nutes 

Day 24 - 28 minutes 



141. 

APPENDIX M 

MAINTENANCE INSTRUCTIONS 

Dear 

Thank you for taking part in the sleep study. By this stage, you will 
have canpleted more than eight weeks' recording since starting the 
programme. 

At this p:Jint parents often ask h()';N to maintain the gains their child 
has made or wonder how to respond when their child wakes in the future. 

I suggest that, fran now on, you check ___ ~ _________ when __ _ 
wakes and attend to _ _ _ needs if necessary. If there is no reason 
for waking or no action is required, imne:iiately leave the roam. 
Should you notice an increase in waking again, particularly after 
a disruption such as an illness, an outing, or a holiday, it may 
be necessary to return to the Sleep Programme for a few nights. 

I have enclosed another set of questionnaires, identical to those 
you canpleted earlier. Also included is a short questiormaire asking 
for your comments, criticisms and feelings about the programme. 
It is very useful for me to know what you thought of the programme 
and especial I y what aspects you consider need improvement. In about 
two months' time, I am hoping to send you one week's Sleep Diary 
to fill out. It is important for me to establish whether the gains 
your child made during the programme are maintained. So I would 
greatly appreciate your help with this. If I can, I will ring you 
at this time. 

Also enclosed is a large, stamped/addressed envelope. Could you 
please use it to send all questionnaires and data sheets back to 
me. Here is a checklist of the material required:-

(I ) set of four questiormaires completed during the program:ne 

(2) all sleep record sheets kept during programne and beforehand 

( 3 ) final four questionnaires ( enclosed) 

(4) programme evaluation questionnaire. 

Please do not hesitate to contact me if necessary. 

Best wishes for the future, 

Yours sincerely, 

carol yn Lawton (Researcher) 
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SLEEP PROGRAtl'E EVALUATION QUESTIONNAIRE 

Please help us improve the sleep programme by answering some questions about 
the services you have received at the University of Canterbury. Please 
answer all of the questions. We are interested in your honest opinions, 
whether positive or negative. We also welcome your comments and suggestions. 
Thank you very much, we greatly appreciate your help. 

CIRCLE YOUR ANSWER 

1. How would you rate the quality of help you received? 

4 3 2 

Excellent Good Fair 

2. Did you get the kind of help (or service) you wanted? 

2 3 

No, derinitely not No, not reall y Yes, generally 

3. To what extent has the Sleep Programme met your needs? 

4 

Almost all of my 
needs have been met 

3 

Most of my needs 
have been met 

2 

Only a few of my 
needs have been met 

Poor 

4 

Yes. definite1 y 

1 

None of my needs 
have been met 

4. If a friend were in need of similar help, would you recommend the 
programme to him/her? 

1 2 3 

No, definitely not No, I don't think so Yes, I think so 

5. How satisfied are you with the amount of help you received? 

1 

Quite dissatisfied 

2 

Indifferent or 
mildly dissatisfied 

3 

MostlY satisfied 

4 

Yes, definitely 

4 

Very sa tis ried 
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6. Have the servi ces you rece i ved helped you to dea 1 more effec tive ly vii th 
other difficult child behaviour? 

4 

Yes, they heJped 
me 8 great deal 

Yes, they helped 
somewhat 

No, they realIy 
didn't help 

No, they seemed to 
make things worse 

7. In an overall, general sense how satisfied are you with the service you 
received? 

4 3 

Very satisfied Mostly satisfied 

2 

lndi fferent or 
mildly satisfied 

1 

Quite satisfied 

8. If your child had sleeping difficulties again, would you come back to the 
programme? 

2 4 

No, definitely not No, I don't think so Yes, I think so Yes, definitely 

9. How stressful did you find the programme? 

1 2 3 4 

Very stressful Moderately stressful Somewhat stressful Non-stressful 

COULD YOU PLEASE C0I111ENT ON THE FOLLOW ING ASPECTS OF THE PROGRAI111E:-

1) The instruction sheet explaining the programme procedure. (e.g. was 
it logical, ambiguous, hard or easy to follow, confusing, etc.) 

2) The method of teaching your child to sleep alone by gradually reducing 
the amount of attention given. 
(e.g. was it too slow, too difficult to follow, seemed rational, etc.) 
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3} The telephone support given by the therapist. 
(e.g. was it too frequent, not often enough, helpful or not, etc.) 

4) Keeping daily records of sleep pattern. 
(e.g. was it tedious, useful. etc.) 

5) Any other criticisms or comments . 

. ------~------------------~--------------------.----

Note; The above questionnaire is an adaptation of the 
Client Satisfaction Questionnaire, CSQ( Larsen, 
Attkisson, Hargreaves and Nguyen, 1979). The 
first eight items come from that source. The 
ninth item and the five open-ended questions 
were appended for the purposes of this study. 
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APPENDIX 0 

MISSING DATA 

Data for Subjects 2 and 8 were unavailable for inclu

sion in the analysis of the intervention procedures used 

in this study_ Although both subjects completed interven

tion, their daily sleep behaviour records for all of the 

treatment phase were lost due to unforeseen circumstances. 

Subject 2's parents separated just before the end 

of intervention. When the time came to return the data , 
Subject2's mother could not find it. She did, however, 

complete the FISS and STAI at maintenance and returned 

these. Besides the records from the investigator's progress 

telephone calls these questionnaires are the only data 

available for Subject 2. 

Subject 8 1 s parents moved house following the com

pletion of intervention and although the parents claimed 

to have return-mailed their Daily Sleep Diary record sheets, 

these failed to arrive. 

Follow-up data were not available for Subjects 2, 8 

and 9. The parents of these subjects failed to complete 

and return the required week's worth of recording on the 

Daily Sleep Diary, despite telephone calls reminding them 

to do so. 

During the course of the programme a number of 

parents failed to record data at one time or another. For 

example, Subject 5's parents did not record their child's 

sleep behaviour for the week following their instruction 

in graduated extinction, because their child became ill. 

They resumed recording on the day that they considered him 

well enough to begin to implement graduated extinction. 

Likewise, Subject 7's parents did not record data for four 

days when they were away at a conference, leaving their 

daughter behind. Subject II's parents failed to keep 

records for 10 days whilst on holiday. 

Data collected for the purpose of assessing the 

clinical significance of behaviour changes and acceptability 

of the treatment techniques were also incomplete. A number 
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of parents, mostly fathers, failed to complete the STAI 

on each of the three occasions. It was unclear whether 

these parents misunderstood the research requirements, or 

whether they failed to complete these questionnaires for 

other reasons. One parent, Subject 6's father, declined 

to fill out the SPEQ. 
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APPENDIX P 

RAW DATA 

KEY: D.S Length of Day Sleep in decimal hours 
N.S Length of Night Sleep in decimal hours 
TOTAL Total time asleep in 24-hour period 
WjN Number of wakings 
DW Duration of wakings (minutes) 
SOL Sleep onset latency (minu tes) 
BD Bedtime delay (minutes) 

SUBJECT 1 RAW DATA 

DAY D.S N.S TOTAL W!N DW SOL BD 

1 3.0 10.7 13.7 1 20 7 17 
2 1.3 11.3 12.7 3 60 0 0 
3 1.9 10.8 12.7 2 50 60 0 
4 2.5 11.4 13.9 3 70 0 0 
5 1.5 9.8 11.3 1 90 0 30 
6 2.8 11.4 14.2 2 61 30 0 
7 1.3 10.0 11.2 1 90 1 0 
8 2.3 12.1 14.4 1 20 0 0 
9 2.0 11.2 13.2 ,2 22 0 15 

10 1.9 12.0 13.9 2 30 0 0 
11 2.0 11.1 13.1 1 30 0 0 
12 1.8 11.7 13.4 3 31 0 0 
13 2.2 10.7 12.9 0 0 0 0 
14 2.0 11.6 13.6 2 22 0 0 
15 2.4 11.1 13.5 1 15 0 0 
16 2.1 11.7 13.8 2 35 0 0 
17 2.5 11. 4 13.9 2 9 0 30 
18 2.6 11. 8 14.4 3 40 0 0 
19 2.3 11.1 13.4 1 9 0 0 
20 1.9 11.9 13.8 3 30 0 0 
21 2.8 12.0 13.8 0 0 0 0 
22 2.7 11.7 14.4 4 23 0 0 
23 2.2 11. 8 13.9 0 0 0 20 
24 2.1 12.0 14.1 0 0 0 0 
25 2.3 12.3 14.5 0 0 0 15 
26 0.8 10.8 11.6 4 36 0 5 
27 4.0 11.4 15.4 3 17 10 25 
28 2.5 11. 5 14.0 2 18 15 15 
29 2.8 11.6 14.3 2 10 5 10 
30 3.0 12.0 15.0 1 4 2 0 
31 2.5 11. 8 14.3 1 4 0 0 
32 2.4 12.9 15.3 1 4 0 0 
33 1.6 11.5 13.1 1 4 0 0 
34 1.9 12.0 13.9 1 2 0 0 
35 1.7 12.0 13.7 1 1 0 0 
36 2.5 11.9 14.4 2 4 0 0 
37 3.3 11. 5 14.7 2 6 0 15 
38 3.3 11.3 14.6 0 0 0 30 
39 3.1 11. 9 15.0 0 0 0 30 
40 1.8 12.6 14.3 0 0 0 0 
41 3.4 13.5 16.9 0 0 0 0 
42 1.3 11.4 12.7 1 60 0 0 
43 3.6 11. 8 15.4 0 0 0 15 
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44 2.0 12.7 14.7 0 0 5 0 
45 2.0 11.0 13.0 0 0 20 10 
46 3.9 10.3 14.3 1 30 45 45 
47 1.9 12.2 14.1 0 0 0 0 
48 3.5 12.3 15.8 0 0 0 0 
49 3.3 10.2 13.5 0 0 0 0 
50 1.3 12.2 13.5 0 0 0 0 
51 3.3 12.1 15.3 0 0 2 0 
52 1.9 10.8 12.7 0 0 0 0 
53 2.0 11.1 13.1 0 0 10 10 
54 2.6 11.1 13.7 0 0 0 0 
55 1.6 12.0 13.6 0 0 0 0 
56 3.4 10.8 14.2 0 0 0 0 
57 3.3 11. 8 15.2 0 0 15 0 
58 2.3 12.1 14.4 0 0 0 0 
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SUBJECT 3 RAW DATA 

DAY D.S N.S TOTAL W!N DW SOL BD 

1 2.0 11.3 13.3 3 105 0 1 
2 1.8 11.3 13.0 2 45 0 120 
3 1.0 12.2 13.2 1 35 0 0 
4 2.5 12.5 15.0 0 0 0 10 
5 1.3 12.1 13.9 1 10 0 0 
6 1.9 10.8 12.8 3 35 0 0 
7 3.8 11.3 15.1 1 10 0 45 
8 2.8 11.5 14.3 0 0 0 0 
9 2.8 12.3 15.0 0 0 0 0 

10 4.3 9.8 14.1 0 0 0 130 
11 2.3 12.3 14.5 0 0 0 15 
12 5.0 11.0 16.0 1 25 0 50 
13 3.0 10.5 13.5 2 40 0 0 
14 3.7 11.1 14.8 2 50 0 15 
15 4.6 11.2 15.8 2 80 0 0 
16 3.5 10.8 14.3 4 130 0 30 
17 3.0 10.3 13.3 2 60 0 45 
18 4.3 12.5 16.8 1 60 0 0 
19 2.8 10.2 12.9 3 95 0 30 
20 3.0 10.8 13.8 3 110 0 0 
21 3.4 8.5 11. 9 2 150 0 15 
22 2.8 11.3 14.1 3 70 0 30 
23 2.0 10.8 12.8' 3 90 0 90 
24 2.8 11.3 14.1 3 70 0 30 
25 2.0 10.8 12.8 3 90 0 15 
26 2.9 10.3 13.2 2 15 0 75 
27 2.5 11. 6 14.1 3 35 0 0 
28 1.8 12.0 13.8 3 35 0 15 
29 2.0 11.0 13.0 1 30 0 0 
30 2.0 11.8 13.8 3 20 0 0 
31 2.0 12.2 14.2 2 10 0 0 
32 2.0 11.5 13.5 0 0 0 0 
33 5.0 11.5 16.5 3 22 0 0 
34 1.8 11.1 13.0 2 22 0 10 
35 2.0 11.1 13.1 2 65 0 0 
36 2.5 11.5 14.0 0 0 0 0 
37 3.5 11. 8 15.3 0 0 0 15 
38 2.5 11.3 13.8 0 0 0 20 
39 4.0 11. 8 15.8 0 0 0 0 
40 2.5 11.1 13.6 0 0 0 0 
41 4.5 10.8 15.3 1 30 0 10 
42 4.5 12.0 16.5 0 0 0 0 
43 4.3 12.1 16 •. 4 0 0 0 0 
44 2.5 11.5 14.0 0 0 0 30 
45 1.5 11. 5 13.0 0 0 0 0 
46 3.0 11.2 14.2 1 20 0 15 
47 2.5 11.3 13.8 0 0 0 0 
48 3.0 9.6 12.6 1 90 0 5 
49 3.0 11.2 14.2 0 0 0 0 
50 4.8 10.8 15.6 1 35 0 10 
51 3.3 11.3 14.6 0 0 0 30 
52 1.7 11.2 12.8 0 0 0 0 
53 2.8 12.3 15.2 1 15 0 15 
54 2.3 12.0 14.3 1 5 0 20 
55 2.3 11. 9 14.3 1 5 0 20 
56 3.0 11.5 14.5 1 10 0 30 
57 1.0 9.3 10.3 2 135 0 0 
58 3.3 11.5 14.8 0 0 0 30 
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SUBJECT 3 ctd. 

59 3.0 12.1 15.1 1 5 0 30 
60 3.0 12.4 15.4 2 20 0 5 
61 2.7 12.4 15.1 2 9 0 20 
62 2.3 12.2 14.5 0 0 0 0 
63 2.0 11. 8 13.8 0 0 0 15 
64 2.3 11.6 13.6 0 0 0 15 
65 3.3 11. 3 14.6 0 0 0 60 
66 1.3 12.6 13.6 2 10 0 0 
67 1.3 10.9 12.2 0 0 0 45 
68 3.0 11. 9 15.7 1 5 0 15 
69 3.0 11. 8 14.8 0 0 0 30 
70 2.2 11. 7 13.8 0 0 0 30 
71 3.0 12.6 15.6 1 2 0 15 
72 2.8 10.9 13.8 0 0 0 0 
73 3.0 12.9 15.9 1 5 0 0 
74 3.3 11.1 14.4 0 0 0 75 
75 2.7 10.3 12.9 0 0 90 0 
76 2.5 11. 3 13.8 2 7 15 30 
77 2.3 15.8 13.2 0 0 0 60 
78 3.0 11. 7 14.7 0 0 15 15 
79 3.5 12.1 15.6 4 12 0 30 
80 2.7 9.9 12.6 1 90 60 15 
81 3.3 10.7 13.9 0 0 0 60 
82 2.3 12.2 14.4 0 0 0 20 
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SUBJECT 4 : RAW DATA 

DAY D.S N.S TOTAL WIN DW SOL BD 

1 1.8 9.1 10.8 3 130 a 15 
2 1.3 8.3 9.6 3 120 a 90 
3 1.3 9.2 10.5 1 20 a 70 
4 1.9 9.8 11.8 1 85 a 15 
5 3.0 8.6 11.6 1 55 a 75 
6 • 9 8.9 9.8 1 80 a 15 
7 2.1 8.7 10.8 3 75 50 75 
8 1.3 8.3 9.7 a a 175 a 
9 2.4 9.9 12.3 1 35 15 90 

10 2.3 8.3 10.6 1 100 30 75 
11 4.1 6.9 11.0 a a 95 90 
12 1.5 11. 3 12.8 2 45 15 15 
13 1.5 9.7 11.2 1 25 70 30 
14 .8 6.4 7.2 a a 110 135 
15 1.0 9.8 10.8 1 40 60 60 
16 .9 9.0 9.9 a a 60 30 
17 2.8 8.0 10.8 3 60 a 90 
18 2.0 8.8 10.8 1 15 a 90 
19 2.3 10.6 12.8 1 20 10 115 
20 .3 8.4 8.7 1 95 50 40 
21 1.9 8.9 10.8 1 45 45 65 
22 8.0 9.7 10.5 3 55 68 a 
23 1.3 7.7 8.9- 2 75 80 75 
24 2.8 8.9 11. 7 1 110 a 45 
25 1.0 10.4 11.4 2 80 a a 
26 .8 9.6 10.3 2 25 a 105 
27 .6 10.0 10.6 2 30 a 60 
28 2.5 9.0 11. 5 1 35 65 a 
29 2.0 10.6 12.6 2 45 15 10 
30 2.3 10.4 12.7 3 80 a a 
31 .8 8.8 9.6 3 105 10 45 
32 2.1 9.4 11.5 2 45 a 30 
33 .4 9.5 9.9 1 10 a 45 
34 1.9 9.8 11. 6 1 15 a 45 
35 2.0 9.7 11.7 2 100 a 10 
36 3.2 8.8 11.9 2 55 55 10 
37 .8 9.4 10.2 2 35 45 15 
38 .8 10.5 11.3 1 15 10 a 
39 1.3 9.9 11. 3 1 10 10 45 
40 2.8 8.8 11. 6 1 15 10 45 
41 1.2 10.4 11.6 1 25 a 10 
42 2.3 9.0 11.3 2 100 a 10 
43 2.0 11.5 13.5 1 15 a a 
44 2.2 10.3 12.4 1 45 25 20 
45 .5 11.4 11. 9 2 20 a a 
46 .7 10.8 11. 4 1 30 25 20 
47 2.0 11.3 13.3 2 25 a 15 
48 1.8 10.2 11. 9 1 15 20 20 
49 2.0 11.5 13.5 1 15 a a 
50 2.3 9.7 11.9 1 20 a 90 
51 .8 9.5 10.3 1 30 a a 
52 1.3 11.1 12.3 1 10 a a 
53 .5 12.3 12.8 1 15 a a 
54 1.0 10.1 11.1 2 25 a a 
55 1.8 11.4 13.2 1 5 a a 
59 1.5 10.0 11.5 a a a 15 
56 1.0 9.7 10.7 1 20 a a 
57 2.8 10.6 13.3 1 10 a a 
58 1.3 9.8 11.0 1 20 a a 
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59 1.5 10.0 11. 5 0 0 0 15 
60 2.0 10.5 12.5 1 0 0 60 
61 2.9 10.9 13.8 2 20 0 45 
62 2.5 9.8 12.3 1 15 45 30 
63 1.5 10.2 11.7 1 5 0 30 
64 2.5 9.5 12.0 1 15 0 60 
65 1.6 11. 3 12.9 2 40 0 0 
66 1.0 10.8 11. 8 2 15 0 0 
67 2.5 10.1 12.6 1 15 0 0 
68 2.0 8.6 10.6 1 105 0 0 
69 2.5 9.8 12.3 1 10 0 30 
70 2.0 10.2 12.2 1 2 0 15 
71 2.0 10.5 12.5 1 10 0 10 
72 1.3 11.1 12.4 3 50 0 15 
73 .8 9.9 10.7 1 15 0 15 
74 1.3 10.6 11. 9 1 2 0 0 
75 1.8 10.9 12.7 0 0 0 0 
76 1.8 8.5 10.2 1 2 45 60 
77 .5 11. 9 12.4 2 20 0 0 
78 2.0 10.3 12.3 2 13 0 0 
79 1.4 10.4 11.8 1 10 0 10 
80 1.5 10.1 11.6 4 55 0 0 
81 2.4 9.7 12.1 1 15 40 30 
82 2.4 8.3 10.7' 1 20 75 45 
83 3.0 10.3 13.3 1 55 0 0 
84 2.0 9.8 11. 9 2 55 35 0 
85 2.3 9.8 12.2 1 85 0 30 
86 2.5 9.8 12.3 0 0 0 30 
87 .8 10.7 11.4 2 20 0 0 
88 .3 10.2 10.5 1 30 0 0 
89 1.1 10.4 11. 5 1 2 0 30 
90 1.2 9.0 10.2 2 60 0 10 
91 2.3 9.8 12.0 2 75 0 0 
92 1.3 8.9 10.2 1 10 90 0 
93 .8 9.6 10.3 1 15 0 45 
94 1.5 10.4 11. 9 1 20 0 30 
95 2.0 10.8 12.8 0 0 0 0 
96 1.4 10.3 11.8 0 0 0 30 
97 2.5 9.3 11.8 0 0 0 60 
98 1.5 9.1 10.6 1 10 30 45 
99 .6 12.3 12.8 2 15 0 0 

100 .8 11. 9 12.8 0 0 0 5 
101 1.0 9.6 10.6 2 25 0 30 
102 1.8 11.2 12.9 0 0 0 0 
103 1.3 10.8 12.0 1 60 0 30 
104 1.5 11.5 13.0 2 30 0 60 
105 1.0 11.0 12.0 1 30 0 0 
106 1.2 10.1 11.3 1 85 0 15 
107 1.5 9.8 11.3 1 75 45 15 
108 1.0 10.2 11.2 1 30 0 20 
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SUBJECT 5 : RAW DATA 

DAY D.S N.S TOTAL WiN DW SOL BD 

1 3.3 10.3 13.5 3 30 0 15 
2 2.5 9.8 11. 8 1 15 0 0 
3 3.8 10.4 14.2 2 20 0 15 
4 2.8 9.8 12.5 1 15 0 30 
5 3.3 9.8 13.1 3 26 0 30 
6 2.7 10.1 12.7 2 11 18 30 
7 3.5 10.2 13.7 3 30 10 8 
8 4.0 10.6 14.6 2 25 . 10 50 
9 3.5 10.3 13.8 2 20 10 0 

10 2.8 9.8 12.5 3 50 3 20 
11 3.0 9.8 12.8 2 60 5 10 
12 3.3 10.1 13.4 3 30 3 20 
13 3.0 11.2 14.2 2 20 1 0 
14 3.8 10.5 14.4 3 55 2 15 
15 2.7 11.0 13.7 3 41 5 0 
16 3.3 8.6 11.8 6 90 25 45 
17 2.5 10.5 13.0 1 10 0 0 
18 3.5 8.8 12.3 1 120 0 40 
19 3.6 10.2 13.8 1 10 0 40 
20 3.0 11. 0 14.0 3 30 0 0 
21 2.8 10.0 12.8 3 30 5 0 
22 2.5 11. 0 13.5 1 10 20 0 
23 3.0 10.6 13.6 0 0 15 0 
24 3.1 10.2 ·13.0 0 0 3 30 
25 1.9 10.5 12.4 1 10 10 0 
26 2.6 10.9 13.5 2 35 2 0 
27 0.8 10.2 14.3 0 0 2 30 
28 2.9 9.6 12.5 3 25 1 0 
29 3.8 9.7 13.5 0 0 1 15 
30 2.8 10.2 12.8 2 25 1 0 
31 3.3 10.3 13.5 1 2 5 15 
32 3.2 10.3 13.4 2 4 10 15 
33 3.3 8.7 12.0 2 13 10 25 
34 3.0 10.6 14.3 6 80 10 15 
35 2.5 10.2 12.7 1 15 5 25 
36 
37 
38 
39 
40 
41 
42 
43 . . . 
44 2.5 9.6 12.1 2 28 1 30 
45 2.7 10.1 12.8 3 9 1 20 
46 2.3 10.4 12.7 0 0 1 30 
47 2.8 10.6 13.3 0 0 1 20 
48 3.2 9.9 13.0 2 12 1 25 
49 3.3 10.3 13.6 0 0 B 5 
50 1.8 11. 0 12.9 1 2 2 0 
51 2.4 10.5 12.9 5 20 B 0 
52 2.5 10.6 13.1 1 18 0 5 

53 2.0 10.5 12.5 1 5 0 0 
54 2.4 11.6 14.0 1 2 0 0 

55 2.8 11. 5 14.2 1 2 5 0 

56 2.8 11.4 14.2 1 1 5 10 

57 2.3 10.9 13.2 0 0 3 10 

58 2.8 11.0 13.8 1 3 2 5 
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59 1.8 11.1 12.9 2 7 2 0 
60 2.0 10.7 12.7 1 2 5 0 
61 3.3 10.8 14.0 0 0 5 0 
62 2.3 10.4 12.7 0 0 5 0 
63 2.8 10.7 13.6 1 5 2 0 
64 3.5 10.4 13.9 0 0 5 10 
65 2.4 11.1 13.5 2 3 5 0 
66 3.3 10.1 13.4 1 2 20 0 
67 3.3 11.6 14.5 0 0 0 0 
68 2.3 11.1 13.3 0 0 10 0 
69 2.3 10.7 12.9 0 0 10 0 
70 2.3 11.2 13.5 0 0 5 0 
71 3.3 11.2 14.4 0 0 5 0 
72 2.4 11.0 13.4 1 10 5 0 
73 2.3 10.8 13.1 1 10 0 0 
74 2.8 10.9 13.5 0 0 0 0 
75 3.0 10.5 13.5 0 0 0 0 
76 2.3 10.4 12.7 1 5 0 0 
77 3.3 10.8 14 .. 0 0 0 0 0 
78 3.5 10.7 14.2 0 0 0 0 
79 3.3 10.6 13.8 1 2 5 0 
80 2.8 10.4 13.2 0 0 15 0 
81 2.0 10.6 12.6 0 0 5 0 
82 2.5 10.6 13.1 1 5 10 0 
83 3.0 10.6 13.6- 1 10 10 0 
84 3.3 11.0 14.3 0 0 5 0 
85 2.3 10.6 12 .. 8 1 2 5 0 
86 3.0 10.6 13.6 0 0 5 0 
87 4.8 10.2 13.9 3 50 5 0 
88 2.8 11. 8 14.5 1 5 0 0 
89 2.6 10.6 13.2 1 3 0 0 
90 3.5 10.7 14.2 0 0 0 0 
91 2.8 10.7 13.4 0 0 0 0 
92 2.8 10.8 13.6 1 10 0 0 
93 3.3 10.5 13.8 1 5 5 0 
94 2.8 10.6 13.3 0 0 5 0 
95 1.8 9.6 11.4 1 60 2 0 
96 2.0 9.7 11.7 1 55 10 0 
97 2.0 10.8 12.8 0 0 5 0 
98 3.5 11. 8 15.3 0 0 5 0 
99 2.3 10.6 12.8 0 0 0 0 

100 2.5 11.0 13.5 1 10 0 0 
101 3.3 10.5 13.8 0 0 0 0 
102 2.6 10.9 13 .. 7 4 50 0 0 
103 2.5 10.8 13.3 a a a a 
104 1.3 10.5 11.8 a a a a 
105 2.8 11. a 13.8 0 0 a 0 
106 3.0 11.0 14.0 a a 0 0 
107 11. 8 2 10 15 0 
108 10.2 1 5 15 0 
109 11. 6 1 5 5 a 
110 10.6 1 7 2 a 
111 10.4 1 2 5 a 
112 11.0 a 0 a 0 
113 10.8 0 0 a 0 
114 10.2 1 30 a a 
115 10.7 a 0 0 a 
116 10.7 a a a a 
117 10.9 a 0 a a 
118 11. 8 a 0 a a 
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119 • 10.5 a a a a 
120 10.7 a a a a 
121 a a a a 
122 a a a a 
123 a a a a 
124 1 10 a 0 
125 0 a a a 
126 a a 0 0 
127 a a a 0 
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SUBJECT 6 : RAW DATA 

DAY D.S N.S TOTAL W!N DW SOL BD 

1 2.0 11.4 13.4 3 35 30 30 
2 2.5 10.6 13.1 5 116 0 0 
3 0.5 11.1 11.6 2 25 0 0 
4 2.5 10.8 13.3 2 75 0 0 
5 2.3 11.8 14.0 2 60 0 0 
6 3.0 10.7 13.7 2 80 5 45 
7 2.3 10.4 12.7 1 25 10 90 
8 1.8 10.0 11.8 0 0 0 90 
9 2.0 10.2 12.2 1 20 30 60 

10 2.5 9.0 11. 5 0 0 0 150 
11 2.0 11.3 13.3 1 10 0 30 
12 2.0 11.3 13.3 2 40 0 0 
13 2.3 10.6 12.8 2 40 0 75 
14 1.3 11.5 12.8 0 0 0 60 
15 ,2.5 10.3 12.8 1 10 0 60 
16 2.3 12.3 14.5 2 60 0 0 
17 2.0 13.0 15.0 1 30 0 0 
18 3.0 10.5 13.5 0 0 6 90 
19 3.5 11.5 15.0 0 0 0 60 
20 2.5 13.0 15.5 0 0 0 0 
21 2.3 12.8 15.0 1 15 0 0 
22 1.5 10.6 11. 9 2 110 0 15 
23 1.5 11.1 12.6, 3 130 0 0 
24 2.0 9.5 11.5 0 0 60 150 
25 2.5 9.8 12.3 0 0 0 120 
26 2.3 12.0 14.3 1 90 0 0 
27 2.0 11. 8 13.8 1 105 0 30 
28 0.5 10.5 11.0 1 120 0 0 
29 2.0 10.3 12.3 0 0 0 135 
30 2.0 11.0 13.0 0 0 0 60 
31 2.0 12.5 14.5 0 0 0 0 
32 2.0 10.3 12.3 2 70 0 60 
33 3.3 12.8 16.1 1 10 0 0 
34 2.0 9.8 11. 8 1 30 0 90 
35 1.8 12.2 13.8 2 50 0 0 
36 2.3 10.2 12.4 2 20 0 90 
37 2.3 11.0 13.3 2 60 0 30 
38 3.0 11.3 14.3 0 0 0 105 
39 2.0 10.3 12.3 3 75 0 120 
40 2.5 13.0 15.5 0 0 0 0 
41 2.8 11.8 14.6 2 25 0 15 
42 2.8 11.0 13.8 0 0 0 90 
43 2.0 10.7 12.7 2 95 0 60 
44 1.5 13.9 15.4 1 5 0 0 
45 2.0 9.0 11.0 0 0 240 0 
46 2.5 12.7 15.2 1 5 0 0 
47 2.5 11. 8 14.3 1 100 0 0 
48 2.0 11.5 13.5 1 60 0 0 
49 3.0 11.5 14.5 0 0 0 0 
50 2.8 13.0 15.8 0 0 0 0 
51 2.3 13.0 15.3 0 0 0 0 
52 2.0 13.0 15.0 0 0 0 0 
53 3.0 11.0 14.0 1 30 0 60 
54 2.5 12.4 14.9 1 5 0 0 
55 1.8 10.2 11. 9 2 20 0 0 
56 2.0 8.3 10.3 0 0 255 0 
57 1.5 11.0 12.5 3 120 0 0 
58 1.0 9.8 10.8 2 70 60 0 



SUBJECT 6 ctd. 157 

59 2.5 11.0 13.5 2 15 45 0 
60 2.3 12.8 15.1 2 10 0 0 
61 2.0 10.5 12.5 1 120 0 0 
62 1.5 13.0 14.5 0 0 0 a 
63 2.0 12.2 14.2 2 20 a a 
64 2.0 11.3 13.3 4 105 a 0 
65 2.0 12.4 14.4 1 5 a 0 
66 2.0 12.5 14.5 a a a 0 
67 2.0 11.3 13.3 1 30 45 90 
68 2.0 11.5 13.5 a a a a 
69 1.5 12.9 14.4 1 5 a a 
70 2.3 12.5 14.8 0 a a a 
71 2.0 11.4 13.4 1 5 30 a 
72 2.0 13.2 15.2 1 5 0 0 
73 2.5 13.4 15.9 3 20 a a 
74 2.8 10.4 13.2 3 20 a 90 
75 2.5 11.9 14.4 2 20 0 a 
76 2.0 11.1 13.1 3 85 a a 
77 2.8 13.4 16.2 1 5 0 0 
78 2.0 12.4 14.4 2 20 a 0 
79 2.0 13.1 15.1 1 10 a 0 
80 2.0 12.3 14.3 1 10 a a 
81 2.0 12.3 14.3 4 45 a a 
82 2.0 11.6 13.6 2 70 a a 
83 2.0 11.0 13.0 0 a 0 a 
84 2.0 7.6 9.6' 1 265 30 a 
85 2.0 13.0 15.0 0 0 a a 
86 3.3 12.8 16.0 a 0 0 0 
87 2.0 12.8 14.8 a a a a 
88 2.0 10.5 12.5 1 90 a 0 
89 2.7 12.0 14.7 a a a a 
90 2.5 9.5 12.0 1 180 a a 
91 2.5 11.0 13.5 1 90 a a 
92 2.0 12.5 14.5 0 0 a 0 
93 2.8 12.5 15.3 a 0 a 0 
94 1",7 11.0 12.7 a 0 a a 
95 2.0 12.1 14.1 2 25 a 0 
96 2.0 8.8 10.8 2 105 120 a 
97 2.3 10.8 13.0 3 30 a 20 
98 2.0 14.0 16.0 a a a 60 
99 2.0 8.5 10.5 a 0 60 a 

100 1.0 11.3 12.3 1 30 45 a 
101 2.0 9.5 11.5 1 150 a 0 
102 3.8 11.5 15.3 0 a 0 0 
103 2.5 10.0 12.5 1 180 0 a 
104 2.0 12.3 14.3 1 10 0 0 
105 2.0 11. 9 13.9 3 20 a 0 
106 2.3 13.0 15.3 a 0 0 a 
107 2.0 12.8 14.8 2 15 0 a 
108 2.0 13.0 15.0 0 0 a a 
109 3.0 12.5 15.5 a a 0 0 
110 2.5 12.8 15.3 a 0 a a 
111 2.0 12.6 14.6 2 10 0 0 
112 2.0 11.5 13.5 1 5 45 0 
113 2.0 12.5 14.5 a a 0 a 
114 2.0 12.9 14.9 1 5 a 0 
115 2.5 12.3 14.8 a 0 45 a 
116 2.0 11.8 13.8 a a 0 70 
117 2.5 12.5 15.0 1 30 a 0 
118 2.0 13.5 15.5 0 0 0 0 
119 2.5 12.5 15.0 1 30 a 0 



158 
SUBJECT 7 : RAW DATA 

DAY D.S N.S TOTAL WIN DW SOL BD 

1 1.3 8.2 9.5 2 35 0 135 
2 0.5 11.3 11.8 2 45 0 0 
3 1.2 10.2 11.3 1 20 0 120 
4 2.0 10.0 12.0 1 30 0 60 
5 1.0 8.1 9.1 3 42 0 165 
6 2.3 7.5 9.8 2 60 0 180 
7 1.3 7.5 8.8 2 50 0 190 
8 1.8 9.7 11.4 1 20 a 150 
9 1.5 10.8 12.3 1 30 0 165 

10 1.9 11.0 12.9 0 0 0 30 
11 0.8 10.8 11.6 1 30 0 30 
12 1.6 9.2 10.8 2 50 0 90 
13 2.0 10.5 12.5 1 30 0 30 
14 1.8 9.0 10.8 1 30 0 120 
15 0.8 10.5 11.3 1 30 0 30 
16 0.5 9.5 10.0 1 30 0 90 
17 0.8 8.8 9.7 2 70 0 90 
18 1.2 10.5 11.7 0 0 0 30 
19 2.3 9.3 11.5 1 45 0 90 
20 1.0 8.0 9.0 0 0 0 210 
21 2.5 11.5 14.0 0 0 0 0 
22 1.5 10.5 12.0 1 30 0 30 
23 1.8 11.4 13.2. 2 75 0 30 
24 1.3 9.8 . 11.0 1 45 30 60 
25 1.7 9.8 11.4 2 105 0 0 
26 1.6 10.3 11. 8 2 75 0 0 
27 1.7 11.2 12.8 2 50 0 0 
28 1.8 9.8 11. 6 2 40 0 0 
29 .5 10.0 10.5 2 50 10 30 
30 .5 10.7 11.2 2 50 0 0 
31 1.8 10.5 12.3 0 0 0 60 
32 1.8 9.1 10.8 1 25 0 120 
33 2.8 9.8 12.5 2 45 0 60 
34 1.3 9.8 11.0 2 45 0 150 
35 1.0 9.5 10.5 1 30 0 150 
36 .5 9.5 10.0 1 30 0 90 
37 2.0 10.5 12.5 0 0 0 60 
38 .8 10.2 11.0 1 20 0 60 
39 .5 10.0 10.5 1 30 0 60 
40 .6 10.0 10.6 1 30 0 60 
41 .3 12.0 12.3 1 30 0 0 
42 1.0 11.0 12.0 1 30 0 0 
43 1.0 10.5 11.5 1 30 0 0 
44 1.0 9.8 10.8 1 40 0 0 
45 .8 10.0 10.8 1 30 0 0 
46 1.8 9.2 10.9 1 20 0 60 
47 .7 10.4 11.1 1 20 0 0 
48 .5 12.0 12.5 1 30 0 0 
49 • 7 10.3 11.0 1 40 0 0 
50 .8 11.2 11.9 1 20 0 30 
51 .5 11.8 12.0 1 30 0 0 
52 .8 11.4 12.2 1 20 0 0 
53 1.5 10.5 12.0 1 30 0 0 
54 .5 12.0 12.5 1 20 0 0 
55 .5 30 
56 1.5 0 
57 1.5 0 
58 .5 60 



159 
SUBJECT 7 ctd. 

59 1.5 9.7 11.2 2 35 45 60 
60 1.3 10.5 11.8 3 60 30 45 
61 1.0 11.6 12.6 2 25 0 0 
62 .7 10.8 11.4 1 15 0 30 
63 1.0 13.8 14.8 1 10 0 0 
64 ·2.0 10.2 12.2 3 15 35 30 
65 1.0 10.8 11.8 3 15 30 30 
66 1.8 10.4 12.1 3 9 30 30 
67 1.0 11. 2 12.2 1 5 0 15 
68 1.8 10.6 12.4 2 7 15 30 
69 1.0 11. 8 12.8 1 2 6 0 
70 1.0 11.5 12.5 0 0 0 0 
71 1.0 10.7 11.7 2 4 0 0 
72 1.8 11.2 13.0 2 3 0 0 
73 .5 11.6 12.1 1 2 20 0 
74 1.5 12.0 13.5 0 0 2 0 
75 1.5 11.1 12.6 2 5 0 30 
76 2.0 10.5 12.5 1 45 3 0 
77 1.0 11.2 12.2 0 0 20 0 
78 1.0 10.4 11.4 0 0 20 0 
79 1.0 9.2 10.2 1 20 15 0 
80 .5 10.1 10.6 2 30 10 0 
81 1.0 11.1 12.1 2 2 5 0 
82 .8 10.9 11.7 0 0 5 15 
83 1.0 10.9 11.9 0 0 5 0 
84 .8 11.5 12.2 0 0 2 0 
85 2.0 10.7 12.7 0 0 5 0 
86 .8 10.3 11.0 0 0 15 0 
87 .8 9.9 10.7 0 0 20 15 
88 1.0 10.7 11.7 0 0 20 0 
89 1.0 10.5 11.5 0 0 10 0 
90 1.0 11.3 12.3 0 0 10 0 
91 2.0 11.0 13.0 0 0 0 0 
92 1.0 12.2 13.2 0 0 5 30 
93 1.0 11. 2 12.2 0 0 5 15 
94 1.0 10.9 11.9 0 0 20 15 
95 1.0 11.4 12.4 0 0 20 0 
96 1.0 11.1 12.1 0 0 10 15 
97 1.0 11.1 12.1 0 0 5 0 
98 1.0 11.6 12.6 0 0 10 0 
99 .8 11.5 12.3 0 0 0 0 

100 .8 11.0 11.8 0 0 0 30 
101 1.0 11.9 12.9 0 0 5 0 
102 .5 12.7 13.2 0 0 5 0 
103 2.0 12.4 14.4 0 0 5 0 
104 .5 12.0 12.5 0 0 3 0 
105 1.0 10.3 11.3 0 0 0 0 
106 0.8 10.9 11.7 0 0 5 30 
107 1.0 9.7 10.7 0 0 5 0 
108 1.0 11.3 12.3 0 0 10 0 
109 .8 11.4 12.2 0 0 5 0 
110 1.0 11.5 12.5 0 0 0 0 
III 1.0 11.4 12.4 0 0 5 0 
112 1.5 10.8 12.3 0 0 10 30 
113 2.0 10.0 12.0 0 0 0 0 
114 .8 11.3 12.1 1 5 5 0 



160 
SUBJECT 9 : RAW DATA 

DAY D.S N.S TOTAL wIN DW SOL BD 

1 1.8 12.8 14.5 0 0 0 120 
2 2.3 12.5 14.8 0 0 0 60 
3 1.8 11.8 13.7 1 10 0 60 
4 1.3 12.0 13.1 0 0 0 90 
5 1.7 12.0 13.7 0 0 0 60 
6 1.5 12.7 14.0 1 20 0 30 
7 2.0 11.9 13.9 1 5 0 60 
8 1.1 12.4 13.5 1 5 0 60 
9 1.2 12.3 13.5 1 8 0 60 

10 .5 12.3 12.8 1 3 0 75 
11 1.5 11.5 13.0 0 0 0 110 
12 1.0 12.2 13.2 1 5 0 90 
13 .3 11.4 11.7 1 5 0 105 
17 .8 9.9 10.8 0 0 0 110 
15 1.1 9.9 11.0 1 5 0 60 
16 .8 10.9 11.8 1 15 0 70 
17 .7 11.6 12.3 0 0 0 107 
18 .3 10.5 10.8 2 10 0 80 
19 1.0 10.7 11.7 0 0 0 150 
20 2.0 12.5 14.5 0 0 0 90 
21 .9 12.0 12.9 0 0 0 60 
22 1.8 10.2 11. 9 5 50 65 0 
23 4.0 12.1 16.1 2 10 5 0 
24 2.2 11.9 14.0 2 10 0 0 
25 .0 11. 9 11.9 2 65 10 0 
26 1.8 12.1 13.9 2 7 0 0 
27 2.3 11.9 14.2 3 6 0 0 
28 2.5 11. 8 14.3 0 0 0 0 
29 1.0 12.1 13.1 1 1 0 0 
30 2.0 11. 7 13.7 1 2 0 0 
31 1.3 11.0 12.4 0 0 0 0 
32 .7 11.8 12.5 5 10 0 0 
33 1.5 11.5 13.0 3 6 0 0 
34 2.5 11. 3 13.8 0 0 0 0 
35 2.5 11.8 14.3 0 0 0 0 
36 3.5 10.4 13.9 2 4 40 0 
37 2.5 11. 3 13.8 1 2 0 0 
38 1.3 12.0 13.3 0 0 0 0 
39 1.8 12.2 13.9 2 4 0 0 
10 2.0 11.3 13.3 0 0 0 0 
41 1.0 11.3 12.3 0 0 0 0 
42 3.3 11.5 14.8 0 0 0 0 
43 .6 12.3 12.9 1 2 0 0 
44 1.3 12.3 13.5 0 0 0 0 
45 1.0 11.5 12.5 0 0 0 0 
46 1.7 11.5 13.2 0 0 0 0 
47 2.5 11.5 14.0 0 0 0 0 
48 3.0 11. 5 14.5 0 0 0 0 
49 1.8 11.5 13.3 0 0 0 0 
50 1.3 11.5 12.8 0 0 0 0 
51 1.8 11. 3 13.0 0 0 0 0 
52 .8 11.6 12.3 1 1 10 0 
53 1.8 11.2 13.0 1 2 0 0 
54 1.5 11.0 12.5 2 4 0 0 
55 1.8 10.4 12.2 2 4 0 0 
56 1.5 11.2 12.7 0 0 15 0 
57 1.3 10.2 11.5 0 0 40 0 
58 1.0 11.2 12.2 1 2 0 0 



161 
SUBJECT 9 ctd. 

59 1.3 11.2 12.4 1 2 20 0 
60 2.0 11.2 13.2 0 0 20 0 
61 1.2 10.9 12.1 2 4 0 0 
62 2.0 11.4 13.4 4 8 0 0 
63 1.0 11.0 12.0 2 2 0 0 
64 1.2 11.1 12.3 2 4 0 0 
65 1.4 10.5 11.9 0 0 0 0 
66 1.7 11.7 13.4 2 4 0 0 
67 .8 11.2 11.9 2 4 0 0 
68 .7 11.3 12.3 0 0 60 0 
69 1.0 9.2 . 10.2 0 0 120 20 
70 .6 10.8 11.4 2 4 0 0 

'71 2.2 10.6 12.8 0 0 0 0 
72 2.0 10.8 12.8 1 45 0 0 
73 1.3 10.7 11.9 1 10 0 0 
74 1.3 11.3 12.5 0 0 0 0 
75 1.6 10.5 12.1 0 0 0 0 
76 1.7 10.3 11. 9 0 0 0 0 
77 1.0 11.3 12.3 0 0 0 0 
78 2.1 11. 8 13.8 0 0 0 0 
79 1.3 11.3 12.5 0 0 0 0 
80 1.3 11.6 12.9 0 0 0 0 
81 1.5 9.6 11.2 0 0 0 0 
82 1.3 10.8 12.0 0 0 0 0 
83 2.3 . 10.3 12.5 0 0 0 0 
84 1.3 10.5 11. 8 0 0 0 0 



162 
SUBJECT 10 . RAW DATA . 

DAY D.S N.S TOTAL N/W DW SOL BD 

1 1.5 10.5 12.0 1 150 0 0 
2 1.0 12.8 13.8 0 0 0 0 
3 .8 10.5 11.3 0 0 0 90 
4 3.0 10.5 13.5 0 0 0 120 
5 2.5 11.3 13.8 0 0 0 165 
6 1.8 11.3 13.0 1 60 0 75 
7 1.5 12.3 13.8 1 30 0 45 
8 1.0 11.6 12.6 0 0 25 60 
9 • 8 11.0 11.8 0 0 0 90 

10 2.5 11. 3 13.8 0 0 40 90 
11 1.0 11.4 12.4 1 40 10 75 
12 .8 12.0 12.8 1 60 0 30 
13 3.0 9. 9 12.9 0 0 35 120 
14 1.3 11.0 12.3 0 0 0 120 
15 2.0 12.3 14.3 0 0 0 105 
16 1.0 11.0 12.0 0 0 0 120 
17 2.8 12.6 15.3 0 0 10 15 
18 1.5 12.3 13.8 0 0 25 75 
19 1.5 10.3 11. 8 0 0 10 120 
20 3.0 11. 7 14.7 0 0 20 60 
21 3.0 11.7 14.7 0 0 20 30 
22 2.0 10.8 12.8 0 0 0 135 
23 2.3 . 10.7 12.9 0 0 20 90 
24 2.3 11.0 13.3 0 0 15 75 
25 2.3 10.0 12.3 0 0 0 150 
26 3.0 11.1 14.1 0 0 10 105 
27 2.5 9. 9 12.4 0 0 35 90 
28 2.0 11.0 13.0 0 0 0 90 
29 1.5 10.7 12.2 0 0 20 120 
30 1.0 10.9 11.9 0 0 20 75 
31 3.3 10.8 14.0 0 0 0 105 
32 1.8 11. 3 13.1 0 0 40 60 
33 .8 11.1 11. 8 0 0 10 45 
34 1.3 11. 5 12.8 0 0 0 30 
35 2.5 11.0 13.5 0 0 0 30 
36 1.5 11.0 12.5 0 0 0 60 
37 .8 11.8 12.5 0 0 0 45 
38 1.3 11.0 12.3 0 0 0 90 
39 .5 11.5 12.0 0 0 0 30 
40 3.0 11.5 14.5 0 0 0 60 
41 .8 12.0 12.8 0 0 0 30 
42 2.5 10.8 13.3 0 0 40 30 
43 0.5 12.3 12.8 0 0 15 30 
44 1.8 11.5 13.3 0 0 0 30 
45 2.0 11.7 13.7 1 10 10 0 
46 .8 11.3 12.0 0 0 0 0 
47 2.5 10.8 13.3 0 0 0 75 
48 1.8 11.0 12.8 0 0 0 30 
49 2.0 10.3 12.3 0 0 10 60 
50 1.3 11.0 12.3 0 0 30 30 
51 3.0 10.3 13.3 0 0 30 45 
52 2.3 11.3 13.5 0 0 15 30 
53 .5 11.5 12.0 0 0 0 30 
54 1.8 9.8 11.5 1 5 40 60 
55 2.0 10.5 12.5 0 0 0 120 
56 1.5 11.3 12.8 0 0 0 45 
57 .8 11.0 11. 8 0 0 0 60 
58 1.5 11.0 12.5 0 0 0 30 



163 
SUBJECT 10 ctd. 

59 1.5 11. 3 12.8 0 0 0 45 
60 2.8 11.2 13.9 0 0 5 45 
61 2.0 11.5 13.5 0 0 0 30 
62 .5 11.5 12.0 0 0 0 30 
63 .8 12.3 13.0 0 0 0 15 
64 1.8 10.9 12.7 0 0 5 30 
65 1.0 11.0 12.0 0 0 0 30 
66 1.5 10.8 12.3 0 0 0 45 
67 3.8 10.7 14.4 1 15 5 0 
68 2.8 10.4 13.2 0 0 0 90 
69 3.0 11.5 14.5 0 0 5 30 
70 2.5 10.9 13.4 0 0 5 30 
71 .5 11. 2 11.7 0 0 5 60 
72 2.0 11.7 13.7 0 0 5 30 



164 
SUBJECT 11 : RAW DATA 

DAY D.S N.S TOTAL N!W DW SOL BD 

1 0.6 9.2 9.8 5 124 15 0 
2 1.1 11.3 12.4 6 73 10 5 
3 2.3 10.6 12.9 4 11 15 0 
4 .0 11. 9 11.9 3 27 10 0 
5 0.8 10.6 11.4 3 52 10 0 
6 1.2 10.5 11.7 8 74 15 0 
7 1.8 9.6 11.4 1 90 0 0 
8 0.8 10.9 11.6 2 22 10 0 
9 1.1 11.6 12.7 2 4 2 0 

10 1.2 11.2 12.2 3 33 5 0 
11 1.3 10.4 11.6 3 102 20 0 
12 1.3 11.1 12.3 2 31 15 0 
13 .0 11.1 11.1 2 35 10 0 
14 1.0 10.7 11.7 1 10 25 0 
15 0.8 11.5 12.3 3 37 15 0 
16 1.5 10.8 12.3 3 17 25 0 
17 .0 10.5 10.5 1 5 25 0 
18 1.7 10.9 12.6 6 57 15 10 
19 2.5 11.2 13.7 3 9 15 0 
20 1.9 10.8 12.7 3 35 20 0 
21 1.3 9.4 10.7 1 90 20 0 
22 1.8 10.7 12.4 2 32 45 0 
23 1.5 11. 7 13.2 4 22 10 10 
24 1.5 12.0 13.5 3 12 10 0 
25 1.0 10.7 11.7 2 32 30 0 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 1.5 11.3 12.8 2 15 0 30 
37 1.3 11.7 13.0 0 0 0 5 
38 1.2 11.0 12.2 2 40 0 0 
39 1.4 11.1 12.5 3 48 0 5 
40 1.5 12.2 13.7 1 5 0 15 
41 1.3 11. 9 13.2 1 5 0 5 
42 1.3 11.0 12.3 0 0 15 0 
43 1.3 11.2 12.5 1 10 10 0 
44 1.3 10.8 12.1 1 20 10 0 
45 .8 11.2 11. 9 2 20 5 0 
46 1.3 11.3 12.5 0 0 15 0 
47 1.5 11.4 12.9 3 6 25 0 
48 1.0 11.5 12.5 0 0 0 0 
49 1.2 11.6 12.8 0 0 0 0 
50 1.3 11.2 12.4 3 6 25 0 
51 .0 11. 7 11.7 1 5 15 0 
52 1.3 11.8 13.0 0 0 0 0 
53 .8 11.3 12.1 0 0 0 0 
54 .8 11.6 12.4 1 2 0 5 
55 1.8 11.6 13.3 1 5 0 0 
56 1.0 11.7 12.7 1 10 0 10 
57 1.2 8.7 9.8 2 45 125 0 
58 .8 10.0 10.7 3 42 45 0 



165 
SUBJECT 11 ctd. 

59 1.3 10.9 12.2 0 0 30 0 
60 1.3 11.1 12.3 1 10 10 5 
61 1.2 10.8 12.0 0 0 20 10 
62 .8 11.6 12.5 2 7 5 0 
63 .8 11.4 12.3 0 a 0 5 
64 1.0 10.9 11. 9 0 0 5 30 
65 0.3 11.8 12.0 a 0 5 0 
66 .8 10.6 11.4 1 10 60 a 
67 1.1 10.0 11.1 2 10 70 0 
68 1.8 11.0 12.8 1 5 15 a 
69 .8 11.2 11.9 0 a 15 0 
70 1.6 11.5 13.1 1 5 5 a 
71 1.0 10.5 11.5 0 0 25 5 
72 .0 11.2 11.7 1 10 0 a 
73 1.6 10.7 12.3 1 5 5 a 
74 .5 11.5 12.0 0 a 5 0 
75 1.1 11.4 12.5 1 5 5 a 
76 1.3 9.4 10.8 2 120 20 0 
77 1.1 10.9 12.0 2 30 a a 
78 1.3 11.8 13.0 a a 0 0 
79 .8 11.0 11.8 1 2 25 a 
80 1.0 11.0 12.0 2 4 5 a 
81 1.3 10.4 11.7 a a 30 0 
82 1.1 10.9 11. 9 1 4 5 15 
83 1.3 11.3 12.6 2 7 10 a 
84 .7 11.3 11. 9 1 5 5 0 
85 0.8 11.1 11.8 2 35 20 0 
86 1.8 10.8 12.7 1 5 15 a 
87 .8 11. 5 12.3 0 0 0 0 
88 1.2 11.3 12.5 1 10 a 5 
89 .0 10.8 10.8 a a a 15 
90 .8 11.3 12.1 a a 5 0 
91 1.3 11.4 12.7 2 12 5 5 



166 
SUBJECT 12 · RAW DATA · 

DAY D.S N.S TOTAL N/W OW SOL BD 

1 3.3 10.8 14.0 2 45 0 60 
2 1.8 9.3 11.0 2 60 0 30 
3 3.8 8.2 11. 9 1 20 0 165 
4 2.8 11.1 13.9 2 45 0 60 
5 2.3 9.5 11. 8 1 30 0 0 
6 4.3 10.3 14.5 2 105 0 0 
7 2.0 10.0 12.0 1 30 0 105 
8 1.8 9.3 11.0 3 75 0 120 
9 3.5 9.5 13.0 3 135 0 60 

10 2.0 10.3 12.3 3 115 0 45 
11 2.3 11.0 13.3 2 60 0 75 
12 3.3 8.3 11.5 3 75 0 120 
13 3.4 9.9 13.3 2 50 0 75 
14 1.8 10.8 12.5 2 105 0 60 
15 1.5 9.3 10.8 2 45 0 210 
16 2.0 10.4 12.4 2 80 0 45 
17 2.5 8.3 10.8 1 30 0 150 
18 3.3 10.4 13.7 2 50 0 60 
19 2.8 7.8 10.5 2 45 0 180 
20 3.3 11.7 14.9 2 35 0 75 
21 1.5 10.2 11. 7 2 35 0 150 
22 2.5 9.9 12.4 3 50 0 30 
23 3.8 . 9.2 12.9 2 35 0 0 
24 3.8 7.9 11.7 2 35 0 165 
25 2.5 10.2 12.7 3 50 0 60 
26 2.3 11.2 13.4 2 35 0 60 
27 3.0 10.6 13.6 3 55 0 60 
28 1.3 10.7 11.9 2 35 0 0 
29 4.3 8.9 13.2 2 35 0 150 
30 3.2 8.7 11.8 1 20 0 120 
31 2.8 8.8 11.5 1 15 0 120 
32 3.3 9.2 12.4 1 20 0 120 
33 1.5 11.3 12.8 2 30 0 75 
34 3.3 8.4 11.7 1 20 0 105 
35 3.5 9.0 12.5 1 60 0 75 
36 4.0 9.7 13.7 1 20 0 105 
37 4.3 10.7 14.9 2 35 0 135 
38 2.3 9.4 11. 7 2 35 0 120 
39 2.0 12.2 14.2 2 35 0 15 
40 . · . 
41 2.9 9.5 12.4 1 75 30 0 
42 2.3 11.6 14.3 1 10 0 15 
43 2.0 11. 7 13.7 1 15 0 15 
44 2.0 11.5 13.5 1 15 0 0 
45 3.3 12.2 15.5 1 15 0 15 
46 3.0 11.3 14.3 0 0 0 15 
47 2.7 11. 8 14.4 0 0 0 0 
48 3.2 10.7 13.8 0 0 0 30 
49 2.4 12.3 14.8 1 10 0 0 
50 2.5 11.5 14.0 0 0 0 0 
51 2.1 11.7 13.8 1 5 0 0 
52 2.8 11.2 13.9 3 15 0 0 
53 1.5 10.8 12.3 2 30 0 0 
54 2.6 11.3 13.8 1 30 0 0 
55 3.0 11.5 14.5 0 0 0 0 
56 2.2 11.3 13.5 2 20 0 0 
57 1.0 11. 8 12.8 0 0 0 0 
58 1.5 11.2 12.5 0 0 0 0 
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59 2.4 11. 4 13.7 0 0 0 0 
60 2.8 10.5 13.3 0 0 0 30 
61 1.5 12.3 13.8 0 0 0 0 
62 2.1 10.0 12.1 0 0 0 0 
63 2.0 11.2 13.2 1 5 0 0 
64 1.8 11. 8 13.5 0 0 0 0 
65 2.5 11.3 13.8 0 0 0 0 
66 1.5 10.8 12.3 4 25 0 0 
67 2.5 11.3 13.8 0 0 0 0 
68 1.5 11. 8 13.3 0 0 0 0 
69 2.0 10.8 12.8 0 0 0 10 
70 3.3 10.1 13.3 1 10 0 15 
71 2.8 10.5 13.3 0 0 0 30 
72 1.5 12.3 13.8 0 0 0 0 
73 2.5 10.9 13.4 0 0 0 20 
74 2.0 10.8 12.8 1 5 0 0 
75 3.5 10.8 14.3 0 0 0 10 
76 1.5 11.6 13.1 0 0 0 0 
77 2.4 12.2 14.6 0 0 0 0 
78 2.2 11. 8 12.9 0 0 0 0 
79 1.5 11.3 12.8 0 0 0 0 
80 1.9 10.9 12.8 1 5 0 10 
81 2.0 11.3 13.3 0 0 0 0 
82 2.5 10.8 13.3 0 0 0 0 
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