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DEDICATT

In loving memory of my father.



The moon blackened at my birth
and long night's cry began.
Pain became my bed-fellow

and despair my song.
God disappeared behind the clouds;
I lost my star-signpost to hope.

Light found a chink to peep through
when poems were read to my starved soul.
Lonliness brought moments of repose;
lines poured through my veins
and love glimmered on my tongue.

Little birds became my inspiration.

Left with my own silent melody,

I painted notes of long-forgotten tunes
trembling in my trapped heart .
Light burst through my dark mouth
and myriad songs flew heavenwards.

I was poised for flight........

(My life, My voice, My story D. Hanna 1990)
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ABSTRACT



A series of studies was conducted to investigate the effects of a programme of
tactile stimulation, "Tac-Tic" (Macedo, 1984), on preterm and low-
birthweight infants. This programme of sequenced stroking was administered
for 20 minutes daily for the duration of the infant's hospitalization. In
comparison to their matched retrospective controls, on the short-term

measures of:

(1) age at first suck of all feeds in a day

(2) age at removal from an incubator into a cot
(3) age at discharge

the stroked infants were found to display significantly earlier ages in
measures (2) and (3). Using prospective controls the same pattern was found
with the experimental, group compared to controls, being significantly

younger on the first measure.

At fifteen months these infants were assessed using the Bayley Scales of
Infant Development (Bayley, 1969) with measures of stimulation in the home
and parenting also being taken. The experimental as compared to control
infants were found to have significantly higher scores on mental development

(M.D.D).

Using Meisels et al.'s (1987) L.B.R. factor structure, experimental infants
were also found to be significantly more advanced than their controls on a
number of behavioural factors such as Social Orientation and Test-Affect-

Extraversion.



Mothers of the experimental as compared to control sample were also found
to be significantly more satisfied with the parental role when measured by the

Self Perceptions of the Parental Role questionnaire (McPhee et al., 1986).

A sample of ventilated preterms were also administered a shortened version
(4 minutes per day) of the Tac-Tic procedure and the effects on heart rate,
respiration rate and tcpo2 (oxygenation) were monitored using an interrupted
time-series design. A significant drop in heart rate and increase in respiration
rate were found to take place after the stroking. In comparison maternal
touching showed no significant differences in percentage increase in heart

rate, respiration rate or tcpo2.

Overall, it was concluded that the shortened version of the Tac-Tic stroking

programme did not compromise the health of these very-ill infants.

In a further study, the effects of the stroking programme on infant
performance in an instrumental conditioning task were examined. This task
involved sucking at/above a particular pressure to obtain the mother's voice
(reinforcer) on a tape-recorder. Experimental, in comparison to control,
infants were found to show a better performance on this task which closely
approached significance, in terms of percentage increase in sucking pressure

during those times when sucking pressure brought on the mother's voice.



The mechanism by which Tac-Tic has its' influences was examined through
the gastric effects of the stroking programme. Using a pretest-posttest design,

gastric aspirates were taken before and after:
(6)) the Tac-Tic stroking in experimental infants
(2)  acontrol period of non-intervention time in control infants.

A significantly higher drop in ph was found in the experimental as compared
to control sample, which suggests an association between stroking and

feeding.

No significant differences were found between the experimental and control
samples in either daily average weight gain or daily average food volume

intake.

In the above studies (except that with ventilated infants), the experimental
and control samples were sub-divided into high-risk and low-risk categories,
according to gestational age and birthweight. This was done to determine
whether the Tac-Tic stroking had a greater effect on the high-risk (low
gestational age and birthweight) as opposed to low-risk (high gestational age
and birthweight) infants. This pattern was found in the results and was

statistically significant in the first study.

The behavioural effects of the Tac-Tic stroking on preterms and low-
birthweight infants was then looked at, with both parents and the
experimenter all recording infant's reactions while s\he was being stroked by

the mother and father (seperately).



Limb movements were found to be significantly the most frequent infant
reaction across all three of the bodily categories of strokes (head, trunk and
limb). |

Parental anxieties and attitudes were also examined in this study.
Experimental, in contrast to control parents, were shown the stroking
programme, participated in the above mentioned infant reaction recording
procedure and were given diaries to fill-in all the activities they engaged in
with their infant. The study found that parents in the experimental sample
enjoyed stroking their infant using the Tac-Tic procedure and suffered from

less anxiety than those in the control sample.

Finally, attitudes of the medical and nursing professions (students and staff)
to psychological interventions in the neonatal unit were considered using a
questionnaire designed specifically for this study. The nursing profession and
overall female sample were found to hold significantly more favourable
attitudes to this than the medical profession and the overall male sample

respectively.

In sum, the studies conducted suggest that Tac-Tic stroking:

1) benefits preterm infant short and long-term development
2) does not compromise the health of ventilated preterms
3) promotes digestion

(4)  enhances performance on a learning assessment

(5) elicits predominantly limb reactions in the infant



(6)  may have a greater effect on high-risk as compared to low-risk infants

(7)  is a pleasurable activity for parents to engage in with their infant

(8)  reduces parental anxiety in the post-birth, post-partum period.



AIMS

This research set out to answer a number of questions:
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Does the "Tac-Tic" programme of supplemental tactile stimulation
benefit premature infants in both their short and long-term

development ? (Chapters 6, 8 and 9)

Does this programme compromise the health of ventilated preterms

cared for in neonatal intensive care units ? (Chapter 7)

Are the immediate physiological effects of the tactile stimulation
programme in preterms different from those of maternal touching ?
(Chapter 7)

What are the immediate gastric effects of this programme in preterms?
(Chapter 8)

What behavioural reactions in the preterm are elicited by this
programme and do these vary according to the bodily area being
stroked ? (Chapter 10)

Is parental anxiety and behaviour affected by their involvement in a

programme of preterm tactile stimulation ? (Chapter 10)

What are the attitudes of the medical and nursing professions towards

psychological interventions in the neonatal unit ? (Chapter 11)

Does tactile stimulation benefit high-risk preterms more than those of

low-risk ? This is examined as a side-issue (Chapters 6, 8 and 9).



Before addressing these questions, the following will be discussed:

A.

the area of psychology that this research belongs to (Developmental
Psychology and Pediatrics; Chapter 1)

the subject sample this research is concerned with (Premature infants

and their parents, Medical and Nursing professions; Chapter 2)

the setting in which this research was undertaken (Neonatal unit;

Chapter 3)

the background theories and research (Chapters 4 and 5)
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CHAPTER1

DEVELOPMENTAL PSYCHOLOGY AND PEDIATRICS



1.1 INTRODUCTION

Over recent decades there has been increased interest in the application of
Psychology to all spheres of human life. It has been contended that
Psychology should display a greater concern for everyday issues and
problems, including those that have been traditionally perceived as outside of

the realm of Psychological interest.

Tizard (1990) proposed that Psychology should contribute to social policy
and the affairs of everyday existence thereby enlarging its utilitarian value.
She argued that even if psychologists do not see it as their personal role to
influence policy, they may still hold the belief that research findings should

have an input into decision making.

Miller (1969) equally has argued that Psychology should discover how best to
"give itself away". He was concerned that Psychology, as a result of a narrow,
introverted vision, was in the process of decay despite possessing the

potential to be of inestimable value and use to society.

12 DEVELOPMENTAL PSYCHOLOGY: ITS PRACTICAL
SIGNIFICANCE

Developmental Psychology is that domain of Psychology which Singer and
Singer (1969) believed to represent "...an approach to understanding children
through description and explanation of the psychological changes which

children undergo in the course of time" (p1).



They asserted that Developmental Psychology can improve the transmission

and alteration of cultural values and information as well as modes of thinking.

Intervention programmes represent one avenue through which Psychology in
general and Developmental Psychology in particular, can "give itself away"
(Miller, 1969), contributing both to an improved quality of life and the

development and expansion of Psychology as a discipline.

Platt and Wicks (1979) recognised that Psychology needs to demonstrate the
value of Psychological intervention to acquire a greater applicability and to
obtain increased relevance in society. By becoming a reservoir of applicable

knowledge, skills, practices and techniques, it can thus fulfil this need.

With regard to this, the National Institute of Child Health and Human
Development (1968) argued that research scientists need to work in
partnership with both the policy maker and practitioner. Identification of the
most significant variables and processes in any given problem, followed on
by the design and implementation of selected intervention programmes
should be thus a culmination of the policy maker, research scientist and

practitioner working together in a co-operative harmony.



Harzem (1987) identified this development in current Psychology and argued
that the "..virtues of being a Psychologist lie in the building of this new
science of Psychology..ahd in the reformation of this much maligned yet
desperately needed academic discipline ..the experimental analysis of
behaviour must enter into every area of investigation‘ involving human
behaviour”. "We are..", according to Harzem (1987), “..no longer simply
patching holes in the fabric of society but shaping that society in providing
for a better quality of life" (p176-177).

He also proposed that in this construction of a renovated Psychology,
Psychology must continually be stimulated to sell itself as a vast reserve of
methods and information which can be tailored to meet the demands and
requirements of other professions as well as being communicated in a way

that others can understand and put into practice.

One sphere of life where Psychology could "sell itself”, as a fund of
knowledge and skills, which could be employed to improve the quality of

caretaking therein is Pediatric care.

1.3 DEVELOPMENTAL PSYCHOLOGY:ITS SIGNIFICANCE
FOR PEDIATRICS

1.3.1 Greater understanding of infancy

A multi-disciplinary approach within the medical domain of Pediatrics, has
long been identified as essential for a full comprehehsion of the problems of

early infancy (Fremont-Smith, 1978).



Fremont-Smith's (1978) viewpoint was an echo of Engel's (1977) earlier
recognition that Pediatrics strictly adhered to the medical model in viewing
illness, construing such as the sole result of a problem within biological
functioning, thus ignoring the social and behavioural dimensions of the

illness.

Psychology however, according to Kagan (1965), offers Pediatrics a broader
understanding of the relationship between pre-natal and peri-natal casualty
and later behavioural problems. He believes that Pediatrics needs assistance
particularly in the early detection of severe childhood disturbances,

delinquency and other psychopathologies.

1.3.2 Detection, treatment and prevention of problems

The prevention of such problems as childhood disturbances and disabilities is
but another area in Pediatrics within which Psychology can transmit
knowledge and practices for the greater good of both infants and their

families.

Wexler (1976) proposed that for Psychology to benefit Pediatrics in such
ways, behévioural scientists have to "..effectively translate their theories,
methods and knowledge into a format that has crucial applicability, as
without the provision of practical skills to a variety of clinical problems,
physicians will remain sceptical and elusive about the value of Psychology to

Pediatrics" (p67).



1.3.3 Recognition of environmental influences

Pediatrics has also increasingly become concerned with child rearing

practices, environments and the consequences these have.

As far back as 1938, Dewey acknowledged that "Whatever else organic life is
or is not;it is a process of activity that involves an environment ..it is a
transaction extending beyond the special limits of the organism. An organism

does not live in an environment; it lives by means of an environment"” (p25-

26).

Environmental modification may often be the means of treating and
preventing various illness, problems and disabilities. For example, within
neonatal units, noise buffering and alternation of levels of illumination have
been argued to minimize infant stress and cut down on both the incidence and
severity of sensory deficits in later life, amongst infants hospitalized within
such a "modified" environment (Gottfried, 1985).

1.3.4 Improved Pediatric training

In agreement with this "environmental awareness", Harper (1951) contended
that the concept of growth and development should thus always be viewed in
a very broad sense encompassing the influences of the social and physical

environment.



He advocated, on the behalf of Psychologists, that they should be keen on
providing Pediatricians with teaching on mental, physical, emotional and

social growth and their interrelations given that one of the most important
roles of a Pediatrician was guidance of the individual's total growth,

development and social adjustment.

The Pediatrician Brazelton (1981), was another who recognised the

inadequacies of a training in Pediatrics, illuminated in his statement that he
studied developmental Psychology “..in order to flesh out a more complete
model of infancy and of parent-child development than I could do from my

limited and pathology oriented training in Pediatrics” (p66).

Turner (1981) assigned the blame for such inadequate Pediatric training to
teaching institutions which he believed neglected the communication of
research to those who actually care for patients. Those who are actually out
on "the front line" in dealing with patients, on a continuous basis within

hospitals, are both the nursing and medical professions and not Psychologists.

It is thus in the best interests of all concerned if:
(1)  Pediatric training incorporates Developmental Psychology.

(2) Pediatricians, Psychologists and parents all work together in
diagnosing, caring for and treating an infant's problems, so that all the
problem's dimensions (physical, cognitive, social and so on) are

addressed.



1.4 CONCLUSION

Yogman (1981) contended that "Pediatric care now stands on the threshold
of a metamorphosis, influenced by other biosocial disciplines such as
Developmental Psychology and Anthropology. The goal for Pediatrics as a
science now is the establishment of both a new set of assumptions and a new
set of research and clinical strategies for studying and managing all pediatric

problems, biosocial as well as biomedical" (p29).

Psychological interventions, such as those in neonatal units with premature
infants, their families and the unit staff constitute one such research and

clinical strategy.



CHAPTER 2

PREMATURE INFANTS: THEIR NEED FOR
PSYCHOLOGICAL INTERVENTION



2.1 WHAT IS A PREMATURE INFANT ?

Premature infants are commonly said to be those born at or before 37 weeks

gestational age (g.a.) and with a birthweight below 2.5 kilograms.

Much controversy however, surrounds the definition of prematurity as
opinions vary regarding its' most salient or characteristic feature. Indeed,
prematurity may be measured by one or more of the following possible

criteria:

1. Gestational age (De Sa, 1969)

2. Birthweight below 2.5 kg.(Apgar and James, 1962; W.H.O., 1961)
3. Crown-heel length (Cassady, 1970)

4. Head circumference (Ellis and Lawley, 1951)

5. Reflex responsivity (Chickermore et al., 1969)

6. Head-length ratio (Hogman, 1969)

7. Sole creases (Caputo et al., 1979)

8. Radiological measurement of ossification centres (Caputo et al., 1979)

All of these measures are highly intercorrelated (Caputo et al., 1974) and
routine medical practice favours gestation and birthweight in the
identification of premature infants, with the other measures being resorted to

when indecision occurs.
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Little time is lost in their calculation and both are also excellent predictors of
neonatal mortality (Friedman and Sigman 1981). Birthweight has also been
most often used as the criterion of prematurity in epidemological studies

(Berendes, 1963).

Premature infants are often confused with those who are small for their
gestational age (below the tenth centile of the normal weight curve) as both
are of low birthweight with a head to heel length of 47 cm. or less, a
disproportionate head in relation to the body (Sinclair, 1972) and are both
relatively inactive and unresponsive to the environment (Crosse, 1963).
However, the central nervous systems of infants who are small for their
gestational age (also known as small-for-dates infants) are more mature than

those of preterms as indicated by their reflexes.

This is due to the fact that fetal malnutrition (the primary cause of iﬁfants
being small for their gestational age) has less of an effect on the
developmental organization of the brain than on the growth of other organs.
For example, the automatic walking reflex, present in small for gestational
age infants, is absent in preterms of less than 32 weeks g.a. and does not
achieve its full form except in premature infants of 34 weeks g.a. and older
(Amiel-Tison, 1968).

A birthweight falling two standard deviations below the normal birthweight
for the gestation is the common measure used to identify such infants and if
this also applies to a preterm, s\he then is considered both premature and

small for gestational age (Gandy and Roberton, 1987).

11
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Differential diagnosis between premature, small for gestational age,
premature and small for gestational age infants, though is crucial as it plays a
pertinent role in the planhin g of appropriate medical and psychological

strategies for dealing with the infants.

In sum, a premature infant may thus be seen to be an infant that is born before
her/his time and thus may be quite small and weak, like small for gestational
age infants but more vulnerable to insult. In comparison to fullterm
counterparts, both groups of infants are much smaller and more vulnerable to
insult and thus are described as "high-risk" infants. Special care is thus
required for the survival and optimal growth and development of such "high-

risk" infants.

2.2 ETIOLOGY OF PREMATURITY
2.2.1 Risk factors

With regard to what actually causes prematurity, there are a number of risk

factors, which are not necessarily independent of each other, including:

1. Teenage pregnancy

2. Maternal smoking, drug addiction, alcoholism malnutrition and stress.
3. Maternal heart disease/hypertension.

4, Previous termination of pregnancy.

5. Major illness during pregnancy.



6. Low socio-economic status.

Chamberlain (1973) found that premature births were twice as common in

classes 4 or 5 than in classes 1 or 2.
7. Ethnic group membership.
8. Multiple pregnancy.

9, Previous premature birth(s).

Women who delivered prematurely in their first  pregnancy have a 14.2 %
risk of a subsequent premature birth with the risk increasing to 28.1 % after 2

consecutive premature births (Bakketels et al., 1979).

10.  Placental seperation and/or bleeding.

11.  Geography, as in high altitude regions there is less oxygen available.
12.  Low maternal weight (under 54 kg.).

13.  Short maternal stature (under 160 cm.).

14.  Obstetric factors.

Niswander (1977) revealed an increased risk of prematurity in mothers
with poor obstetric history, malformation of the genital tract and/or medical

diseases prior to pregnancy eg. diabetes or asthma.
15.  Medical error.

Inaccurate estimation of fetal weight or gestational age may incite an

unnecessary elective induction of labor.

16.  Single, separated or divorced mothers.

13
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2.22 Elective premature birth

This procedure is undertaken when mothers display various conditions

including:

1. Hypertension.

2. Kidney disease.

3. Premature rupture of membranes resulting in

the danger of infection by bacteria.

It may also be conducted when the fetus displays:

1. Polydroaminos (excess surrounding fluid).

2. Anaemia (due to maternal immune response to fetus).
3. Signs of distress.

4, Poor growth.

2.2.3 Spontaneous premature birth

Mothers susceptible to this include those who have undergone two or more
previous mid-trimester miscarriages or premature births. Intervention in a
further pregnancy may be necessary with such mothers, if this cause of
premature labor is suspected as a stitch can be inserted at the cervical opening

before dilation becomes too advanced.
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With spontaneous premature labor, the associated low backpains and stomach
cramps may not be recognised as labor contractions until a late stage and at
such an advanced point, treatment to inhibit the process of birth is unlikely to

be effective.

B antagonist type drugs, eg. ritudine, salbutamol, are then given to the mother
with the objective of gaining 24-48 hours, so that the steroid hormone
(glucocorticoid) also given to the mother, may have had sufficient time to

enhance the maturity of the infant's lungs.

2.24 Conclusions

A premature birth may thus occur due to one or more of a variety of
circumstances, each of which may impart its own effects upon the infant. To
provide a mental picture of such infants, before such effects or consequences
of a premature birth are discussed, the general physical characteristics of such

infants are outlined.

2.3 CHARACTERISTICS OF PREMATURE INFANTS

As a population, premature infants display a number of physical features
which can be outlined as follows:

1. Their skin is thin, somewhat transparent enabling the perception of
blood vessels beneath it and skin colouration can vary dramatically

from one moment to the next, going from pink to pale and vice-versa.



They tend not to change position often and lie with their arms and legs
stretched out, showing frequent, jerky sudden movements compared
to the slower more controlled movements of fullterms and their weak

muscles endow them with a "floppy look".

Due to the immaturity of their organs and physical systems, they are
prone to a number of debilitating conditions including respiratory

distress and jaundice.

The bones of their heads are very soft, joined by strong, fibrous
membranes (which are the soft spots on their heads, the fontanelles)
and move with the normal pressure changes in the head that

accompany breathing and crying.

Those of less than 32 weeks have ribs and chest muscles which
protrude since there was insufficient time in utero for fat tissue to
accumulate under the skin resulting in a "scrawny" appearance. Their
chests also tend to dip inwards with breathing as their chests are less
firm than those of fullterms and their skin may also be covered with a
coat of fine lanugo hair, which disappears soon after birth.

Small, white pinhead spots called "milia" are also common over the
face and upper chest and these are underdeveloped sweat glands

which are not yet mature enough to secrete their sweat onto the skin's

surface.

Those of less than 25 weeks g.a. may have fused eyelids which open

with maturity.

16
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2.4 THE CONSEQUENCES OF A PREMATURE BIRTH
These may be categorized into:
2.4.1 Physical effects
2.4.2 Parent-Infant effects

2.4.3 Early experience

2.4.1 Physical effects of a premature birth These are multiple and varied
as the preterm dwells in an environment for which s/he is unprepared, thus
the normal sequence of development and subsystem differentiation and
integration, generally found in fullterms, is not yet accomplished. They face
immense difficulties as despite some subsystems eg. those of the reflexes
(Graves, 1980) and the hearing (Tanaka and Arayana, 1969) and tactile
(Humphrey, 1970) senses having already been activated and functioning
efficiently in utero, others, such as the lungs, are not yet mature enough to

function,

2.1.1.1 Difficulties in adjustment

Preterm difficulties in adjusting to the environment are expressed in terms of
degree of respiratory distress, temperature instability, weight loss and slow
weight gain. Their primary developmental objective is the establishment of
homoeostasis of physiological functions, then motor control, followed by
state differentiation along with communication and interaction with the

environment,



The younger and more physiologically vulnerable the infant is, the greater the
amount of energy s\he uses in maintaining physiological homeostasis. This
leaves little energy available for engaging in environmental interaction and it
is thus understandable why preterms display some later developmental delays
as the energy that preterms need to maintain physiological functions may be
diverting energy normally available for maturational processes during growth

in utero.

24.1.2 Physical ailments

Proneness to such ailments as apnoea, infections, respiratory distress,
intraventricular and subarchanoid hemorrhage, jaundice, feeding difficulties
and retrolental fibroplasia, characterize preterms. They also exhibit the

physical features of:
(a) A lack of myelinization of nerve fibres
(b) Immature size, shape and number of cortical cells

© Immature size, length and number of such cell processes as axons and

dendrites (Conel, 1939).

Preterms are again disadvantaged due to their shorter gestation as they
receive fewer antibodies from their mother and thus are more susceptible to
infection. They also suck less strongly and effectively than fullterms and thus

receive less nourishment which inhibits their growth.
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2.4.1.3 Physical appearance

The small size and little body fat in premature as compared to fullterm infants
results in a somewhat "drawn look" in preterms, especially in the arms, legs
and cheeks. Their eyes are often half-closed, sunken and surrounded by dark
circles while their skin tends to have a greyish, mottled cast and/or a
jaundiced appearance. Thus, they do not epitomise "cuteness", a trait highly
regarded in infants. Along with this, stigmata from medical treatments and a
distorted head shape (due to the softness of the bones of the skull) also take

away from their appearance.

Frodi et al. (1978) disclosed that preterms are perceived as less healthy, less
robust and less attractive than their fullterm counterparts and are more likely
to elicit avoidance responses. This may also be a factor contributing to their
over-representation amongst the child abuse population and may contribute to
impaired parent-infant interactions as the infant does not look like the

bouncing baby the parents expected.

2.4.1.4 Sensory/Motor deficits

Preterms, like other infants cared for in a neonatal unit for a period of time

have also been found to exhibit sensory deficits later on in life.

Hearing deficits, prevalent amongst such infants, have been attributed to the
high levels of disorganized noise in conjunction with the extreme sensitivity
of the hearing apparatuses of these infants cared for in neonatal units

(Northern and Downs, 1984).
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Medical treatments, such as oxygen and phototherapy administered to treat
respiratory distress and jaundice, may also bring about visual impairment
such as that incurred thrdugh retrolental fibroplasia (Gandy and Roberton,
1987). Motor development scores in the Bayley (Bayley, 1969) and other
assessment scales, have been found to be very sensitive to high risk factors
such as prematurity resulting in lower developmental scores (Sepkoski et al.,

1977).

Using the Bayley scales (Bayley, 1969) at one year, Stave and Ruvalo (1980)
found motor deficiencies in preterms which could have arisen as a

consequence of a number of factors:

1. Motor skills are more sensitive to minimal brain damage in early life.
The white matter, especially the periventricular zone, is particularly
vulnerable to insult in preterms. Low blood pressure can cause
ischaemic injury to the white matter by diminishing the blood flow
beneath safe levels. Inadequate blood flow to the neurons in the
cerebral cortex, although not damaging the braincells themselves, may
damage their connections with the rest of the body. |

This has the consequence of a relative preservation of cognitive skills
in the presence of motor abnormalities as in spastic diplegia which
preterms, as compared to fullterms, show an increased incidence of

(Lubchenko et al., 1963).
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The small size and physical weakness of their bodies may interfere
temporarily with gross motor activity and inadequate physical
stimulation accorhpanied by too few opportunities for motor activity
in the neonatal unit may also act against optimal acquisition of motor

skills.

Along with this, as a result of their physiological immaturity, their
various reflexes are quite poor. At term conceptual age, preterm infant
reflexes have been found to be significantly weaker and slower than

fullterms (Howard et al., 1976).

Hunt and Rhodes (1977) argued that delayed mot or skills in preterms,
especially in the second half of the first year of life, were possibly due
to the forced inactivity of the neonatal unit where infants are kept in
the one position for long periods of time (Fetters, 1980), preventing
movements which foster muscle tone. Infants may then come to prefer
this position when it is no longer necessary,thereby limiting further

their motor activity and development.

They may also lack the strength to nurture their abilities if their

recovery from early illness suffered is not complete.



24.1.5 Cognitive deficits

Prematurity is a contributing factor in such conditions as cerebral palsy,
epilepsy, mental retardation as well as sensory deficits (Caputo and Mandel,
1970; Cohen 1986; Largo et al., 1990) all of which have an impact upon
cognitive abilities. In a sample of mentally retarded children, 21.3 % were
found to have been born premature (Rosanoff and Inman-Kane, 1934) and
prematurity has also been found to be associated with reading and
behavioural disorders (Pasamanick et al., 1956).

The most consistent deficits have been shown to occur in the visual-motor
and general cognitive-motor spheres (Bjerre and Hansen, 1976; Hunt et al.,
1982; Klein et al., 1985; Caputo et al., 1979) and these have, not surprisingly
been associated with poorer school performance (Cohen, 1986; Corrigan et
al., 1967; Frances-Williams and Davies, 1974). With regard to school
performance, whether or not high-risk infants as children show any deficits in
intelligence, they still have been found to show poorer school performance
than their low-risk counterparts (Rubin et al., 1973; Fitzhardinge and Steven,
1972).

Field (1979) found that at 2 years, preterms talk at a lower level of maturity
than fullterms, as shown in a 10 minute free play session where fullterms
produced an average of 146 words, preterms an average of 58 words.
Fullterms used an average of 5 or more different words whereas preterms
used only an average of 2.2 and whilst fullterms used words with an average

of 1.75 morphemes in length, preterms had 1.23 as their average.
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Remaining with speech development, preterms at the ages of 5-7 years
display inferior linguistic abilities compared to fullterms (De Hirsch et al.,
1966; Dunn, 1986) and though preterm intelligence at this age is roughly
comparable to that of term infants, 8% of preterm males and 2% of preterm
females show lower I.Q. scores than any of those born at term (Largo et al.,
1990). Largo et al.'s (1990) finding that between 15-17% of preterm males
and 9-12% of preterm females failed to attend school compared to only 4% of
term males and 2% of term females, insinuates that other influences, possibly

familial or social could be contributing to preterm cognitive problems.

Particular caution needs to be exercised before attributing any cognitive
problems to prematurity as such problems may be due to social/familial
factors eg. parental expectations, social interaction skills, though these may

have arouse as a consequence of the infants prematurity.

Socio-economic status still remains the most predictive variable in
determining childhood mental performance though its predictive capacity has
been found to be reduced in at-risk (eg. preterm) or retarded populations
_possibly because these infants are less responsive to environmental stimuli or
maybe as a result of their genetic endowment being over ridden by organic

impairment (Largo et al., 1990).

If prematurity is accepted as debilitating cognitive abilities, the issue that then
needs answering is whether such cognitive (as well as sensory/motor)

deficits are due to either or both a:

(a) delayed or impaired development (due to hampered cerebral/nervous

system maturation)



(b) lowered "ceiling" of ability (due to cerebral or nervous system insult

or lowered parental expectations) that can be achieved.

2.4.1.6 Arousal/Alertness Deficits

Preterms, in comparison to fullterms, have been consistently found to show

poorer:

(a) responsiveness to stimulation (Rose et al., 1976)

(b) alertness (Lester et al., 1976; Miranda, 1976)

() attention duration (Katona and Berenyi, 1974; Field, 1977a)

all of which may impede their development and performance on assessments

of infant development.

Poorer cognitive or motor performance by premature infants may thus not be
an index of lags or compromises in cognitive and motor development, but

rather a consequence of one or more of the aforementioned deficits.

2.4.2 Parent-infant effects
24.2.1 Effects on parents

Giving birth to a premature infant can come as quite a shock to a mother,

especially if she has never given birth to a premature or any infant previously.
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The parents of premature infants suffer an inevitable grieving process during
the early post-natal period, for the typical, idealized infant of their
expectations. This is 1ikély to retard them in making the necessary
adjustments to their behaviour to facilitate their premature infant. In addition,
parents of preterms need to come to term with fcelings of loss of self-esteem
(arising from giving birth to an "abnormal” infant), of crisis, of feeling
"cheated” out of the infant of their expectations and of guilt emanating from

experiencing such feelings about their infant.

Herzog (1979) referred to the feelings some mothers experience after giving

birth to a premature infant as "narcissistic mortification".

Parents have to recognise that prematurity is only a temporary condition
yielding to "normality", to a certain extent, and resolve the discrepancy
between their idealized image of their infant and their actual infant, for
adequate interaction. They also have to cope with the stress of the whole
situation of having their infant in hospital, surrounded by a maze of
technological equipment which many parents have not encountered

previously.

2422 Early touching

The importance of immediate contact between mother and infant, along with
continued contact during the infants hospitalization, cannot be over-
emphasized. Leiderman and Seashore (1975) found that mothers who were
allowed to touch their infants very soon after birth, touched their infants more

than mothers whose first touching of their infant was delayed.



26

Similarly, it has been found that primiparous mothers given 45 minutes extra
of skin to skin contact with their infant in the delivery room, showed more
attachment behaviour towards their infant 12 hours later than those not given

the opportunity to avail of extra contact (Hales et al., 1975).

Separation of the mother and infant should be prevented whenever possible,
as this separation may be construed by the mother as a form of punishment
for inadequately taking care of herself and her unborn baby during pregnancy,

thereby resulting in the premature birth.

Problems varying from mild maternal anxiety to child abuse may, according
to Klaus and Kennell (1970), occur as a result of separation or other unusual
circumstances after birth within the hospital. Barnett et al. (1970) argued that
separation during the early newborn period is sufficient to attenuate the
strength of the mother-infant bond. These authors advocate early contact
between mother and infant as a necessary component of "good clinical

practice".

Early tactile contact has thus been identified as crucial for the mother-infant
relationship though its importance for the father-infant or sibling-infant dyads

have yet to be explained.



27

2423 Labelling

Goldberg (1979) recognised that every parent-infant relationship has 3 major

objectives:

1. Survival

2. Establishment of conditions that promote growth and development
3. Creation of a long-term effect

With satisfaction of the initial goals being required before progression onto

the remaining goals.

It is often weeks however before parents of preterms know if their infant is
going to survive, and this results in the parents experiencing an often long
period of immense stress, not knowing what to expect, with feelings of "lack
of control over" and contribution to their infants health. This, along with the
"special care" such infants receive, may culminate in the "china doll
syndrome", where the infant is treated as if s\he were a fragile, frail, delicate,

porcelain object (Owens, 1960).

The very labelling of preterm infants as "infants at risk" adds to this effect. As
Rosenthal (1966) noted, labelling may incur many consequences and could
result in a "self-fulfilling prophecy". In the case of preterms, the term "at-
risk" implies some greater than average chance of later disabilities. Thus,
sufficient emphasis cannot be placed upon the need for adequate discussion
with and education of, the parents on the impact of their expectations within

the immediate and distant future.
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2.4.2.4 Uneven developmental patterns

Premature infants are of course vulnerable to insult and this together with
their immaturity and their unusual early experiences in the neonatal unit,
leads to uneven developmental patterns. Their achievement of various
developmental hurdles may not occur at the age when term infants achieve
them or more pertinently, when parents expect them to be achieved. A
number of adjustments thus have to be made by the parents to these unusual

patterns in sleeping and feeding cycles.

Such adjustments would include, for example, adaptations in their interaction
behaviour to accommodate their infants poor attention capacity and in their
expectations regarding their infants achievement of developmental
milestones, to match the infant's developmental pace. Forces that have been

found to complicate such adjustment include the parents:
1. being in some way "disturbed" (Klien and Stern, 1971)

2. being young, single and of low socio-economic status (Field et al.,

1977)
3. having a lack of support systems (Hunter et al., 1978)

4, suffering familial neglect (Hunter et al., 1978).

An informative discussion especially with such parents, on their infants likely
growth and developmental trends is thus essential and follow-up support
should also be available to answer queries with regard to infant development

at later stages.



2.4.2.5 Disturbed patterns of interaction

High-risk infants (including preterms) show disturbed patterns of interaction
(Field, 1977), often characterized by unresponsiveness and gaze aversion |
(Main, 1975; Greenberg and Crinic, 1988) along with overstimulation from
adults within such interactions (Stern, 1974). Preterms also have been found
to be less responsive and less rewarding to their parents from birth to 3
months (Brown and Bakerman, 1980) as well as eliciting higher arousal
levels in adults (Leavitt, 1977).

Parents of preterms have been found to be less actively "engaged" with their
infants, holding them further away, talking to them less, making fewer
attempts at face-face contact as well as showing less affectionate touching in

comparison to parents of fullterms (DiVitto and Goldberg, 1979).

It has also been argued that parents of ill infants, such as preterms, are less
"appropriate” in their interactions with their infants as they are less attuned to
their cues, and display less bodily contact, smiling and talking to them (Field,
1978). Similarly, Leifer et al. (1972) found that mothers of preterms show
less proximal and more ventral contact than mothers of term infants, though
Smith et al. (1969) found no difference between the behaviours of term and

preterm infant mothers.
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It is conceivable that this early lack of bodily contact, smiling and so forth
exhibited by parents of preterms, may be due to the fragile appearance of
preterms as well as to the large amount of time they spend sleeping amongst

other factors.

With regard to later infancy (2-6 months), the behaviour of parents of
preterms has been found to change though remaining "atypical". Mothers
have been found to become increasingly active, initiating more of the
interaction sequences, though eventually cutting off the infants opportunities
to respond (Field, 1978). Greater use of techniques that provide structure
during interactions (eg. physically orienting infants to toys, using
imperatives) has also been found to characterize preterm infant parents as
compared to term infant parents' interactions (Brachfeld et al., 1980; ﬁuium
et al., 1974; Field, 1980). Akin to this is the contention of Wasserman et al.
(1980) that mothers of preterms come to establish a "self designed
programme of intervention" to provide more stimulation in order to assist

their infants' "catching up" with their term counterparts.

The fact that although preterms show significant delays in 1.Q. and academic
achievement at nursery age (Holmes et al., 1988), their overall I.Qf is similar
to their term counterparts in latter childhood (Largo et al., 1990), suggests
that this parental behaviour may be of crucial significance for their infants

long-term cognitive development.
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However, such behaviour may also further augment preterm
unresponsiveness by eliciting avoidance behaviour, which also reduces the
amount of stimulation within the infants "attention range". This may then
result in a vicious circle culminating in psychosocial disorders,
developmental delays (De Hirsch et al., 1966; Fitzhafdingc, 1975) and lower
1.Q. and general cognitive functioning (Holmes et al., 1984; Cohen, 1986).

Finally, interaction is also negatively influenced by the preterm's fewer and
shorter periods of alertness, lower signal emission and low rate of attention

seeking (Field et al. 1980).

To summarise, a variety of factors, all influenced by the infants prematurity,
thus can be seen to impinge upon the interaction of the preterm with her/his

parents:

1. Parental attitudes, expectations and beliefs

2. Accuracy of parental perceptions about the baby's needs
3. Parental contingency and regulation of stimulation

4, Infant state of alertness

5. Signals/cues from the infant

6. Amount of attention sought by the infant
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7. Extent to which the infant responds and the quality of these responses.

Awareness amongst parents of preterms of the influence of such factors and
_how they can be employed/modifed to improve parerit-infant interactions, has
been nurtured through self-help groups. Such support groups have been set up
assisting the parents in their observation and interaction skills and care of
their infant and resulting in short-term improvements in parenting and quality

of mother-infant interaction (Minde et al., 1980; Barrera et al., 1986).

2.4.2.6 Child abuse

The finding that children who are born prematurely are overrepresented in
child abuse populations (Elmer and Gregg, 1967; Schmitt and Kempe, 1979)

may be related to difficulties permeating early parent-infant interactions.

Gestational illness and possibly also the feature of preterm crying being
perceived as more aversive and arousing than term infant crying (Zeskind and
Lester, 1978), contribute to the incidence of child abuse as these may "tip"

parental motivation from altruistic to egocentric (Murray, 1979).

Not only infant features however contribute to child abuse. Parental features
of social isolation, being abused as a child and having an abnormal
pregnancy, labor and delivery (Lynch, 1978) also enhance the risk of child

abuse.



Intervention programmes and/or self-help groups working with both the
parents and preterm may act as preventative measures of this problem by

fostering improved parcht-infant interaction.

2.43 Early experience

Premature infants arouse particular concern in the study of early experiences.
They are especially vulnerable to what Nash (1970) termed as "critical period
abnormality", where they may fail to experience a critical event that is part of
the normal developmental history of his/her species (i.e they suffer a
deprivation of some kind). They are particularly susceptible to this due to
their premature entry into the world, hospitalization in a neonatal unit and
experience of such medical interventions as mechanical ventilation amongst
other features. This renders them incapable or unable to participate of certain

possibly important experiences.

James (1890) attributed much importance to early environmental experience,
as illustrated by his discussion of the transitiveness of instincts, where he
advanced the notion of organisms having enhanced susceptibility to given

experiences at particular stages of development.

2.4.3.1 The concept of the critical period

Related to this is the notion of infancy as a "critical period" in development.
Nash (1970) referred to critical periods as ongoing maturational processes
that result in a particular sensitivity of the biological substratum to certain

psychological events.



He contended that "...the critical period involves some constitutional basis,
probably genetically determined and is part of the normal maturation of the
species" (p125). |

2.4.3.2 Early neonatal period as a critical period

A transition (i.e any change in the biological status of the individual)
invariably involves a cost in terms of increased vulnerability (Adams et al.,

1976).

The transitions required by birth and early life must thus represent the most
extreme transitions in the life cycle. The precise forms of demands on the
neonate for adaptation and the consequences of the baby's reactions to these
demands, are major concerns in every area of neonatal study and it is thus
quite understandable why the neonatal period is often construed as a critical

period.

243.2.1 Physical significance of neonatal period

Much brain and general C.N.S.. development occurs before and immediately
after birth (Dobbing, 1975) and thus this time period and experiences therein,
may be of significance for optimal C.N.S. development and the establishment
of certain "thresholds" of sensitivity and coping (Levine, 1960; Ambrose,
1969) and ceilings of abilities.
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The neonatal period is one of active cellular proliferation (glial), active
cerebral organization and corticalization of behaviour which enhances the co-
ordination of behaviours which Humphrey (1969) believed to be ultimately
due to the growth of C.N.S. circuits.

Sensorimotor structures are first activated during this period by stimulation
bringing about the development of the nervous system, according to Gesell
(1928). The neonatal period is thus one of immense biological vulnerability,
and unlike earlier phases of high-risk, one in which a successful outcome
depends largely upon the appropriate adaptive reactions, on the part of the
baby.

2433 Fetal period as a critical period

As well as experiencing the "critical period of infancy” in an "abnormal”
fashion i.e within a neonatal unit, preterms also miss out on some time in
utero. The fetus is subjected to beneficial/ crucial opportunities of exercise,

action or being enacted upon/influenced by his/her maternal rhythms.

Continuous tactile, kinaesthetic, vestibular, auditory stimulation, emanating
from maternal movements, the amniotic fluid, the uterine walls, mother's
heartbeat, digestive processes and the extrauterine environment as well as
from the fetus's own body characterize life in utero (Vaughn, 1969). Raphall-
Left (1982) postulated that the loss of such intrauterine stimulation in the last
trimester contributes towards making attachment difficult as well as

contributing to behavioural and physiological difficulties.
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This is due to the loss of a variety of stimulation experiences, opportunities

for activity and regulation of activity by maternal stimulation/cycles.

24331 Fetal stimulation as a regulator or fhythm-giver

Salk (1960) believed that the maternal heartbeat acts as an imprinting
stimulus for the fetus providing a soothing effect of rhythmic motion and
sound. While, maternal sleep cycle and nervous system discharges were
emphasized by Vaughn (1969), who argued that they regulate fetal activity

and organization of sleep-wake cycles.

Sterman (1967) similarly, saw a regulatory relationship between maternal
sleep states and intrauterine fetal activity. Hofer (1975) demonstrated this
postnatally in rat pups, which when separated from their mother displayed
fragmentation in the organization and rhythmicity of their sleep patterns and
reduced cycle lcngth as well as producing hyperactivity since the rhythmicity

of maternal behaviour acts as a zeitgeber or rhythm-giver for the pups.

2.5 CONCLUSION

It is understandable why Robinson (Ambrose, 1969) criticised typical
stimulus depriving methods of preterm infant care which, on top of the
debilitating effects of prematurity, may further hamper preterm development.
Robinson (Ambrose, 1969) recognised the potential value of intervention
programmes in neonatal units, for both the immediate and long-term

development of premature and other high-risk infants.
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2.5.1 Intervention programmes

Intervention programmes, within and outside of the neonatal unit, operate
with the aim of curbing what Pasamanick and Lilienfield (1974) termed the

"continuum of reproductive casualty".

The birth of a premature/high-risk infant may produce a vicious cycle with a
downward spiral, through subtle alterations in the environment, its quantity
and quality of stimulation, parent-infant interaction and the quality of parental

care-taking.

One of the primary purposes of intervention programmes is to break this
cycle by improving overall infant and parent care within the hospital as well
as supporting, informing and assisting the parents, during and after their

infant's hospitalization.



CHAPTER 3

THE NEONATAL UNIT
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The neonatal unit is where many premature infants spend their first few

weeks of life.

3.1 CHARACTERISTIC FEATURES

In general neonatal units are characterized by non-contingent, random,
unpatterned, continuous, low quantity and reduced variety of stimulation
(David and Appell, 1961), noise levels in excess of 70-90 decibels (League et
al., 1972) and constant light illumination with little or no diurnal patterning
(Parmelee, 1975).

Infants in such units may receive contact with as many as 70 different nurses
during a 7 week stay in the hospital for routine care (Minde et al., 1975), with
restricted opportunities for parent-infant interaction being yet another feature

of this highly artificial and technological environment.

In short, infants experience sensory bombardment (Korones, 1976a; Lucey,

1977) as well as sensory deprivation (Hasselmeyer, 1964) within such units.

3.1.1 Sensory bombardment

In many ways neonatal units are perceived as being "too intense" in terms of
some of the sensory stimulation, in particular their levels of noise,

illumination and caretaking.
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3.1.1.1 Noise

Lawson et al. (1977) found sound pressure levels in the intermediate nursery
and intensive care units to be comparable to those of traffic at a busy street
corner. Similarly, Newman (1981) found that incubated infants were
subjected to relatively loud constant non-speech sounds caused by slamming
or squeaking doors, which penetrate the incubator more clearly and loudly
than human voices and coincide with startle, jerk and jump responses in

infants in their first weeks.

Infant incubators have been found to produce continuous noise levels
between 50-80 dbs on the A weighted scale (Bell et al., 1979), with the
opening of incubator doors increasing the levels up to ten fold (Anagnostakis
et al., 1980).

The consequential effects of all this noise pollution may be extremely
detrimental, both in the short and long-term for infants who have spent time

within such units.

Sudden loud noises have been found to cause agitation and crying leading to
decreased Tcpo2 (oxygenation), followed by a rise in intracranial pressure
(Long et al., 1980). Disturbed sleep, increased heart rate and peripheral
vasoconstriction (Gadakeety al., 1969; American Academy of Pediatrics,
1974) as well as hearing loss (Douek et al., 1976) are other effects exhibited

by infants, within such units.



Noise reduction can however be achieved through a variety of means (Bess et

al., 1979) including:

(a)

®

©)

@

()

®

The use of washable sound proofing for ceilings and walls (eg.
acoustic tiles) (Peabody and Lewis, 1985).

Moving noisy equipment into a room adjoining the unit (Peabody and

Lewis, 1985).

Muffling the noise emitted from medical equipment via the use of
foam and eliminating the forceful closure of incubator port holes by
making gentle closure a routine procedure (Peabody and Lewis,
1985).

Replacing telephone, monitor and alarm noise with a light signal

system (Korones, 1983).

The removal of capillary tube centrifuge and the silencing of the
systolic beep on cardiac monitors (Long et al., 1980).

In a study conducted by Long et al. (1980), a reduced incidence of
hypoxemia and elevated intracranial pressures in premature infants
was achieved by removing the capillary tube centrifuge from the
neonatal unit and silencing the systolic beep on cardiac monitors and

bells on telephones, thereby reducing the noise levels.

Providing the infant with a specific auditory stimulus, eg. the maternal
heartbeat over a taperecorder, to attract attention away from disturbing
noise to what has been deemed as more pleasant, soothing sound

(Salk, 1960).
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3.1.1.2 Nlumination

High levels of fluorescent light in neonatal units have been shown to exert

detrimental effects resulting in:

1. alternations of endocrine functions (Gantt, 1979)
2. increased incidence of hypoglycaemia (Hakanson and Bergstrom,
1981)

3. cell transformations (Kennedy et al., 1980)
4, immature gonadal development (Mayron and Kaplan, 1976)

5. chromosome breakage (Wurtman, 1975)

Illumination levels over the 100 footcandle intensity minimum, recommended
by the American Academy of Pediatrics (1977), are often found within
neonatal units, leading to various tissue injuries (Spikes and Glad, 1964).

. High levels of illumination emitting stimulation too intense for preterm
infants also inhibits eye-opening behaviour and visual attention paid to the
surroundings and thus may be argued to have a negative impact upon

cognitive development.

These harmful effects incurred can be prevented by taking a number of steps

including:

42



(a) Using spectrum lights which approximate the spectrum of solar light
while eliminating the negative effects (see section A.1.2 of this
chapter) associated with cool-white fluorescent lighting (Wurtman

and Weisel, 1969).

(b)  Adopting the practice of day/night light variation using rheostats or an
individual localized type of lighting over each infant (Peabody and
Lewis, 1985).

(©)  Having a dimmer attached to each light switch and simply lowering

this after each medical intervention.

(d)  Utilizing as much natural light as possible via large ceiling and wall
windows with blinds to dim this light when deemed necessary.

3113 Caretaking

Neonatal care has also been construed as "too intense" (Lucey, 1977), in that
premature and other infants within neonatal units are "negatively handled" to

an extreme, on a daily basis (eg. nappy changes, blood sampling, injections).

It has been suggested that they are allowed little time for uninterrupted sleep
as a result of various procedures and tests (Lawson et al., 1977). On average,
preterms are disturbed 132 times a day with these disturbances occurring
relatively consistently across the day. 36% occurring between 7 a.m. and 3
p-m., 31% between 3 p.m. and 11 p.m. and 33% between 1 a.m. and 7 a.m.
The mean duration of these being from 4.6 to 9.2 minutes (Korones, 1976b).
This pattern of disturbance may inhibit proper sleep, which Oswald (1969)

viewed as extremely important for neuronal maturation.
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Hypoxemia, hypotension, elevations in intracranial pressure, apnoea and
feeding problems have all been found to be associated with sleep disorders
(Peabody et al., 1978; Lbng et al., 1980), and such problems may impede

infant growth and development.

Out of all of these disturbances, medical procedures eg. suctioning, have been
found to be the most frequent, with an average of 22.4 (range 1-66) episodes
daily while social touching episodes were found to be the least frequent
disturbance, with an average of only 5.2 (range 1-31) episodes daily
(Blackburn, 1979).

In terms of time consumption, procedures such as moving an infant out of an
incubator/cot have been found to have the highest mean duration (out of all
the disturbances) at 86 minutes (range 1-437) whilst social touching shows
the shortest duration of all the disturbances, at 18.6 minutes (range 1-100)
(Blackburn, 1979).

These effects however may be reduced or eliminated by:

(@  Careful monitoring of .physiological measures, eg. tcpo2, before and
after handling as well as whilst handling is ongoing and the
modification of handling procedures when necessary to ensure no
compromise of the infant's physiological measures occurs (Long et al.,

1980).

(b)  Carrying out a few medical procedures consecutively (if the infant
can cope with this amount of stimulation at one time) so as to reduce
the number of occasions the infant is interrupted for an unenjoyable

routine procedure.
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(c) Stroking and relaxing the infant after each handling procedure to
assist her/him in "settling down again".
(d) The use of Self-Regulation aids such as;

L Boundaries eg. pillows supporting the back when the infant is
on his/her side

2. Finger and foot rolls to hold onto
3. Sheepskin rugs

Scott and Richards (1979), found that infants fidgeted less and gained weight
more rapidly in the days when they had lambswool pads in their incubators.
The tactile quality of these pads seemed to reduce stress experienced by the
infants which decreases an infant's metabolic rate (other stress hormones eg.

thyroxine and the catecholamines increase metabolic rate).
4, Water matresses
5. Opportunities for non-nutritive sucking

The benefits of providing non-nutritive sucking opportunities to preterms

(especially those being tube fed), within neonatal units include:
A. Strengthening the oral musculature for nutritive sucking.

B. When temporarally linked with tube feeds, it becomes
associated with a sense of satiation, as is normal of sucking in

fullterms or all-suck feed preterms.



C. It stimulates, in a neutral way, the means by which nutrients
are ingested, thereby improving digestion (Measel and

Anderson, 1979).

D. It enhances behavioural state control, increases alertness,
decreases irritability and crying, improves the conservation of
calories and the use of energy more efficently (Anderson and

Vidyasagar, 1979).

E. It results in earlier and easier transitions to bottle feeds, earlier
discharge and greater weight gain despite comparable caloric
intake (Measel and Anderson, 1979; Bernbaum et al., 1983;
Field et al., 1983).

F. Tcpo2 is elevated during and immediately after sessions of
non-nutritive sucking, especially in infants less than 36 weeks

gestation and on ventilation, (Burroghs et al., 1978).

Tactile sensations alone within a non-nutritive sucking experience, have also
been found to exert positive benefits. Tryowski (1979) applied touch pressure
over the arbocularis oris and buccinator muscles of the mouth in 31 preterms
and found this to result in significant increases in formula volume and
sucking rate but not sucking pressure, when the tactile stimulus was applied

during a feed as compared to non-stimulated controls.
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Overall positive, pleasurable, peri-oral and intra-oral experiences (including
non-nutritive sucking), as well as tactile sensations, may be seen to be of

extreme benefit to preteﬁns within the period of early infancy.

3.1.2 Sensory deprivation

The sterile environment conventionally used to care for premature infants is

often perceived as being "overprotective” of such infants, insulating them

from stimulation experiences essential for optimal development (Hayden and

Haring, 1976). This sensory deprivation may be seen within neonatal units

especially in terms of:
1. infrequent positional change
2. a lack of co-ordinated sensory experiences

3. insufficient positive tactile contact and loving behaviour

3.1.2.1 Infrequent positional change

Ventilated infants are commonly cared for in the supine position with few
daily prone positional experiences thereby being deprived of the beneficial

effects of the prone position for:
1. the development of head control (Bobarth, 1972)
2, respiration (Martin et al., 1979)

3. nrem sleep (Brackbill et al., 1973)
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4, gastric emptying (Yu, 1975)
5. arterial tension (Brackbill et al., 1973)

6. decreased crying and increased sleep (Brackbill et al., 1973)

In general, preterms are moved only at arbitrary and for brief intervals when
dictated by medical exigencies (Korner, 1981) and as a consequence of such
few daily changes in body position, preterms in comparison to both their
fullterm and fetal counterparts, miss out on the large quantity of
proprioceptive, vestibular and general movement stimulation experienced by

such infants, both inutero and at home (Korner, 1981).

As well as this they also lack an invaluable discharge of central neural
activity, as Wolff (1959) contended that behaviours such as random startles,
reflex activity and movements, which may occur during positional changes,

are a discharge of central neural activity.

Such caretaking features may contribute, in some degree, to the motor
retardation prevalent amongst the preterm infant population. Holmes et al.
(1982) found that infants who stayed in neonatal units performed significantly
poorer on motor and interactive items of the Brazelton (1973) scale,
regardless of gestational age with long-term hospitalized infants performing
more poorly on state organization items as well, in comparison to their

controls.
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Infants in the supine position for too long a time also miss out on their
"normal"” flexed posture, which facilitates flexor muscle tone, decreases
extensor tone and encourages self-quieting behaviour eg. hand-mouth

activity, an important component of emotional behaviour and homeostasis.

Many studies and programmes that have set out to improve muscle tone,
motor organization and physiological behaviour, have also employed
positioning changes as part of their procedure and techniques. Spahr et al.,
(1981), found the knee-chest position alone to result in significantly increased
blood pressure and decreased available oxygen. Pelletier et al., (1985),
defining motor organization as the balance between approach (eg. hand-
mouth behaviour) and avoidance (finger splay and salute behaviour)
movements, found that infants placed on a waterbed for 30 minutes
immediately after a tube feed, displayed fewer avoidance behaviours than

their controls.

The value and necessity of time spent lying in the prone position as well as in
the supine position, thus cannot be ignored in the caretaking of premature

infants.
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3.1.2.2 A lack of co-ordinated sensory experiences

For preterms in neonatal units, opportunities to integrate sensori-motor
information from the environment, to which Piaget (1952a) attributed
immense importance, are drastically reduced as a result of a lack of co-

ordinated sensory experiences.

Most preterms are fed via tube for a period of time and thus do not experience
the tactile, olfactory, vestibular and proprioceptive experiences associated
with being either bottle or breast fed. Similarly, as a consequence of their
isolation within an incubator and their poor physiological condition, they are
exposed to little contingent stimulation and thus may have less opportunity to

associate one sensory experience with another.

With some infants the upper extremities are often restricted to prevent any
tubes from being pulled out by the infant. Such constraints however, also
inhibit tactual exploration and hand to mouth activity which is important for

self-consolation.

Infants normally exhibit hand to mouth exploration at the median age of 167
minutes and the onset of hand to face, head, ear, nose and eyes, in this
sequence, in the first 3 days of life (Kravitz et al., 1978) thus restrained

infants may show delays in this development.
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Medication, such as phenobarbitol (administered for seizures), may also
inhibit co-ordinated sensory experiences and reflex exercise, as this tends to

produce lethargy and reduced movement exploration (Illingworth, 1972).

Exercise of the reflexes is the first substage of Piaget's (1952a) sensori-motor
stage, occurring from birth until one month. During this time, according to
Piaget (1952a), the infant engages in reflex exercise, oricnting responses to
lights and sounds, waving of the arms and so on, in response to any strong
stimulus. As a consequence of this, organized patterns of activity are built up

which are the foundations of more complex functioning later on.

Any prevention of such activities and the co-ordination of these into
sequences and patterns of action, is thus of concern as it may debilitate, slow
down or lower the range or ceiling of cognitive and physiological
development of the infant, as the "early exercise nurtures development”

school of thought believes (Hebb, 1955).

The findings that length of stay of a preterm within a neonatal unit is
correlated with poorer mental and physical development at 24 months
(Sanford-Zeskind and Iacino, 1987) and that length of time spent on a
respirator is negatively and linearly related to composite and poorer measures
on visual recognition memory and cross modal transfer (Rose et al., 1988),
highlight the need for greater concern over the iatrogenic effects of neonatal

care.



3.1.2.3 Inadequate tactile contact and loving behaviour

A pressing need for tactile stimulation or "contact comfort" (Shevrin and
Tousseing, 1965; Harlow, 1959) has been advocated to prevail in infancy and

to be necessary for normal development (Casler, 1965).

Parent-infant interaction represents the primary mechanism through which
this occurs, with mother's touching their infants as often as 33-61 % of any
given interaction time period (Kaye and Fogel, 1980). During mother-infant

activities in early life (first 6 weeks) tactile stimulation has also been

identified as significantly the most prevalent form of stimulation (Day, 1982).

Such tactile contact serves, for example, to maintain infant state (Barrera and
Maurer, 1981; Kaufman and Kaufman, 1980), soothe (Birns et al., 1966;
Korner and Thoman, 1972) and/or feed their infant's need for tactile
stimulation (Montagu, 1973; Shevrin and Tousseing, 1965; Harlow, 1959).

Unless parents visit extensively, preterms experience only minimal tactile
interaction (Gottfried et al., 1981). The consequent reduced spontaneous
movement may cause decreased tactile exploration in such infants with
possible negative long-term effects, e.g. poorer cognitive abilities (Anderson,

1986).
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Rothschild (1966) believed incubator isolation to add to this by inhibiting the
mothers from touching their infants and that this may be a contributing factor
in the high incidence of emotional disorders seen in premature infants as
children. This is understandable in that tactile contact of one's infant has been
argued to be the beginning of the maternal relationship (Rubin, 1963),
playing a primary role in the establishment of an affective relationship
(Dunbar, 1977). The existence of a critical period for this has been discussed

previously in Chapter two.

In sum, the vulnerability of the preterm infant, the lack of responsiveness
shown by such infants and the technological gadgetry that cocoons these
infants, all act as physical and psychological barriers to optimal parent-infant
contact and thus may impede the development of the parent-infant
relationship. Equally, a means of alleviating behavioural and physiological
distress, (i.e positive tactile contact), commonly acknowledged (Long et al.,
1980) to be aroused by such procedures as heel sticks and intubation, through

positive tactile contact (Field, 1990; Stack, 1988), is not exploited.

One means of correcting this is through increasing familial involvement in
the neonatal unit. Fardig (1980) showed the benefits of maternal involvement
in infant care in the neonatal unit. He compared the skin and core
temperatures of infants given immediate skin to skin contact with their
mothers following delivery and the temperature of infants placed in radiant
heated cribs. The later were found to show lower skin temperature with an
accompanying increased likelihood of a rectal temperature below the

thermoneutral zone.
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As well as nurturing parent-infant interaction, increased familial involment in
the neonatal unit would bolster parental confidence in their caretaking

abilities and their understandin g of their infants condition.

3.1.2.4 Developmental-stage inappropriate stimulation

Developmental-stage inappropriate, rather than insufficient stimulation, was
argued by Barnard and Bee (1983), to be suffered by preterms within
neonatal units. They suggested that the temporally unpredictable quality of
the stimulation received in the unit, contributes to preterm inability to

organize physiological and behavioural reactions to critical events.

Similarly, Lawson et al. (1977) as well as Newman (1981) held the view that
preterms within neonatal units do not suffer from an inadequate quantity of
stimulation but rather from a pattern of stimulation that was disjunctive,

disintegrated and inappropriate for their developmental stage.

It is thus no surprise that preterms are quite unresponsive since periods of
complete infant shut down of motoric responses may function to insulate the
infant from such disruptive stimulation. Positive tactile contact during these
inactive periods may however, allow preterms the opportunity to learn how to
regulate their arousal and establish self-control (Gaiter, 1985) as well as

enhancing parent-infant relations.
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3.1.3 Physical Layout

By ensuring that each new unit that is built or altered, is designed
approximate to what Riekelawson et al., (1985), termed as an "open unit" (i.e
a unit consisting of 5-6 rooms with a nurse station on either side of a corridor)
instead of a "corridor unit" (i.e a unit with a dumbbell shape, with one end of
each of the two nursery rooms open to a nurse station) neonatal care can
again be improved upon. They found that in the open unit infants were in
states of eyes closed, body active and eyes open, body active more of the time
than corridor unit infants plus they cried less of the time than infants of the

corridor unit.

It was also found that in the open unit only, the state of eyes closed, body
quiet was related to periodicity of handling while the periodicity of the state
of eyes open, body active was related to illumination levels. It could thus be
inferred that an open unit is more beneficial than a corridor unit for infant
care, though the effects they found may have arisen indirectly through the
effect of the shape of the unit upon the staff, illumination, noise or some other

factor.

3.1.5 Conclusion

The iatrogenic effects of hospitalization in a neonatal unit require that steps
are taken to modify the various forms of sensory bombardment and
deprivation to render them more palatable, as well as altering various medical
treatments to minimize their side effects (eg. Telzrow et al. 1982 found that
infants given phototherapy for hyperbilrubemia show altered behaviour

including increased irritability).
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Kearsley and Sigel (1979) argued that iatrogenic implies “an unwanted and
frequently unexpected complication of what is considered to be an
appropriate mode of thérapy based on information derived from generally
accepted diagnostic procedures” (p155). Kearsley (1979) lays the blame for
iatrogenic retardation on our "..incomplete knowledgé of brain function, the
relative immaturity of the science of behaviour and interdisciplinary gap that

presently separates behavioural scientists and physicians" (p165).

Over the past decade awareness of a communication gap between behavioural
scientists and the medical and nursing professions, and its significance for
neonatal care has grown. It has become clear that changes need to take place
in both the nursing and medical professions and their respective education
and training establishments, to acknowledge the psychological dimension of

neonatal care.

3.2 MEDICAL AND NURSING PROFESSIONS
3.2.1 Education and Training Establishments
32.1.1 Greater emphasis on research

Teaching institutions have long been accused of neglecting the
communication of psychological and other research to those who actually
care for patients such as premature infants (Turner, 1981). The medical and
nursing professions are both in an optimal position to extract and practice the

greatest benefits from psychological research.



Lack of attention paid to such research during their training, results in it never
filtering through to such professions, at least early on in their careers when it
may exert maximal effect. Increased knowledge of psychological research
and its possible applications within the medical setting is thus required to

promote psychological concerns and contributions to medical care.

A training in research methodology and applications would also do much for
the nursing profession as a whole, in that the Royal College of Nursing in
1982 noted that “..although lip service is paid to the importance of nurses
becoming research minded, in practice the knowledge and understanding
within the profession is increasing only slowly" (p1). With research being one
of the most important hallmarks of a profession (Hockey, 1980), it is thus
imperative that both general and psychological research become ingredients
of any nursing or medical training. The value of nurses doing research
projects while being trained in conducting research was highlighted by Van
Bree (1981) who found that students are more likely to nurture a positive
attitude to research when they learn by actually doing a small project of their

own.

3.2.1.2 Greater interdisciplinary work

Intcrdiscipiinaxy collaboration between such professions with Psychology is
also called for so that "what is right with a patient" is considered as well as
"what is wrong with them", thereby preventing any debilitating or retarding

effects resulting from hospitalization or treatment.
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The prevention and treatment of iatrogenic damage cannot be
overemphasized and inservice programmes involving Psychology with the
nursing and medical profcssions could promote greater awareness of
individual needs, possible side effects of various routine procedures and the
means of preventing such effects (eg. the prevention of bonding or emotional
difficulties through the ensurance of sufficient parent-infant contact, Klaus

and Kennell, 1976).

3.2.1.3 Communication, social-skills and coping strategies

Social skills in communication should also be a component of any training in
the nursing and medical professions, as individuals and families are dealt with
here on a constant basis and often in times of emotional tribulation. Knowing
what to say as well as when and how best to say it can facilitate
understanding and minimize the trauma likely to be experienced by the

person being spoken to.

Similarly, stress and coping ski]ls, if incorporated within the nursing and
medical training may serve as an extremely cost-effective measure, reducing
the number of staff off work due to stress and facilitating optimal quality and
quantity of work conducted. With all the recent cut-backs within the health
sector, which have resulted in a lower staff-patient ratio along with more

cramped spacing, this takes on greater relevance.
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3.2.2 The Medical and Nursing staff
3221 Greater Emphasis on Psychological as well as Physical care

Attention not only to what is "wrong" with the infant but also to what is
"right" with him/her and the provision of appropriate conditions, facilities and
practices (eg. available age-appropriate toys, games, activities) to ensure that
development can proceed on as "normal” despite hospitalization cannot be

over-emphasized.

Ensuring the infant has opportunities to:

(1)  exercise his/her reflexes (eg. providing non-nutritive sucking

opportunities),

2) to engage in self-consolation behaviour (eg. ensuring hand-mouth

activity can occur)

(3)  to be stimulated sufficiently via all of the senses (eg. provision of

rocking, stroking, visual mobiles, different sounds and smells)

(4)  to have adequate interaction opportunities with her/his family, are all
examples of how psychological development can be catered for within

the neonatal unit.
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3.2.2.2 Greater Self-Awareness

All medical and nursing staff should also keep an eye on themselves and how

they interact with their premature infant patients.

Are they being as gentle as they can when handling them?, do they close
incubator doors softly so that they do not startle the infant?, do they stroke or
relax the infant in any way after an aversive procedure (eg. heel-prick) ? and
do they consider sufficiently when and how best to intervene (eg. is it better
to conduct all procedures consecutively or dispersed through out the day ?)
with each infant on an individual basis, are all examples of questions which
need to be always to the fore of the minds of the neonatal unit staff to ensure

optimal care.

The fact that children's memories are usually of places and related sensations
"..the agony of lying still at naptime, not ever being able to get a swing,
having one’s back rubbed.." (p2) (Prescott and David, 1976) highlights the
overriding influence of sensations for young children and infants and thus

sensitivity and gentleness are requirements in caring for these as patients.

Attention tb individual differences is also of immense importance as for
example, some infants may be able to cope with a lot of negative stimulation
(eg. medical treatments) at once while others may not be able to cope so well
with this (reflected in degenerative behaviour) and thus require such painful

interventions to be dispersed through out the day.
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Similarly, whether staff engage in more "positive" behaviours with some
infants than with others is another issue that needs addressing as reflected in
the finding of Lopez (19'83) that infants preferred by staff within a neonatal
unit received more soothing and nurturing behaviours than those least

preferred. Factors affecting staff preference included:

(1)  Positive prognosis

2) Familial involvement and concern

3) Staff success derived from working with the infant
@) Positive staff-parent relationships

o) Increased duration of hospitalization

(6) Psychological and physical access to the infant.

Awareness should also be engendered in staff with regard to the ease of
falling into an habitual, efficient, quick, stereotyped mode of care. According
to David and Appell (1961), staff have difficulty in turning from this to a

slower, personal, individualized one due to a number of factors such as:
1) A low nurse to infant ratio (thus long hours, a hezivy workload)
2) Stress of work load

(3)  Highly charged atmosphere of neonatal units

(4)  The inevitable and repeated loss of an infant at an age when he begins

to be rewarding showing signs of affection
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(5) A lack of opportunity of seeing an infant's further development

(6)  Sympathy/antipathy for some features of the child eg. physical

appearance, facial expression, intonation of crying

@ Individual nurse characteristics

Support should thus be available for staff to turn to, both with their problems

and to assist them to improve upon their care-taking skills.

Amongst physicians "crepe hanging" i.e making the most conservative
prediction of an infant's future due to an inability to predict should be
discouraged. By engaging in crepe-hanging, physicians confirm their
prognostic acumen if the worst arises and if a favourable outcome occurs,

attribute this to their diagnostic skills, should be discouraged.

This practice has detrimental effects on parental expectations of their infant's
future development, lowering the "ceilings of skills and abilities” they may
hope their child would achieve by certain age and thereby possibly

compromising her/his skills and abilities.



Emphasizing that brain damage might become manifest, although not yet
apparent can, according to Kearsley (1979), establish "..a nidus of unresolved
uncertainty" (p171) in the parents' minds, with resultant anxiety that could
exert a profound and continuous effect on parenting practices, modifying
them to accommodate the expected status of their child. The consequences of

all this may result in the phenomenon of the "self-fulfilling prophecy"”.

Another means through which psychology can make a significant
contribution to improvements in early neonatal care, is through stimulation

intervention programmes.

3.3 PRETERM INTERVENTION PROGRAMMES

Premature infants, as a result of spending a period of time of their early life
within a neonatal unit, have thus become a focus of concern for intervention
programmes. These intervention programmes have been set up to fill the

"psychological impasse" deemed to prevail within neonatal care.

Some intervention programmes are run within the neonatal unit providing
supplemental sensory stimulation to the sensory modes deemed to be
deprived of a certain form(s) of stimulation, though others are run in the
home after the infant has been discharged from hospital and tend to involve
the family to a greater extent.



Underlying such intervention programmes is the premise of the importance of
early stimulation and experience and this is discussed in the following
chapter, preceding a discussion on stimulation intervention programmes in

the neonatal unit.
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CHAPTER 4

STIMULATION AND EARLY EXPERIENCE
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4.1 INTRODUCTION

Early experience and adequate stimulation emanating from the environment
have long been recognised as critical ingredients for optimal development. As
Locke noted as far back as 1693, the environment forms the mind and such a
treatise has been the corner stone of concern over what kind of environment
the individual requires in her/his earliest years. Old adages eg."As the twig is
bent, so the tree's inclined" reflect such concern. This concern is exacerbated

for preterm infants for reasons already discussed (see Chapter 3).

One of the most critical environmental ingredients for optimal growth and
development in early life though, is the quality and quantity of stimulation

experienced.

4.1.1 What is stimulation ?

Stimulation is one of the most pertinent features of the environment for an
organism's development. Stimulation is an expansive and meaningful term,

whilst also being a "slippery notion", having many connotations including:
1 The prompting of an organism into action.
2 Instigating a change of state.

3 The elicitation of novel sensations, thoughts and so on.



Luddington (1983) defined stimulation as any input issuing from the
environment producing either quiesence or arousal as a response, whereas,
according to Fiske and Maddi (1961), stimulation refers to physical energy of
various forms which impinges upon the individual and usually implies the
existence and activation of a sensory receptor in the organism. They also
contended that such stimulation may be specified in terms of it's kind of

energy and in terms of it's quantitative dimensions.

All definitions of stimulation incorporate the notion of change, which tends to
be of a sudden, immediate nature. Such change may arise through eg.
stimulation of the tactile receptors, thereby being termed as "tactile
stimulation”, i.e. physical energy which activates the touch sense of the

organism.

As the tactile-kinaesthetic system is the first system to develop in utero
(Gottlieb, 1971), it is thus more mature than the other sensory systems in the
premature newborn (Gottlieb, 1971). It is thus seen as a more appropriate
form of stimulation (Greenough, 1984), to employ in supplemental sensory

stimulation programmes with preterms than that of the other sensory systems.

4.12 Stimulation, experience and development

Research into the effects of early stimulation experiences has become of
increased interest over recent decades. Differentiation of behaviour, in
response to varying environmental situations has come to be seen as a life
long process of functional differentiation, with early experiences determining

the nature of such differentiation (Hebb, 1949).



The stimulation enriched environment has been acknowledged as providing
the most desirable kinds of early experience and stimulation, permitting a
maximal amount of différcntiation of behaviour, which in adaptation terms,

enhances survival (Hebb, 1949).

In 1949, Bakwin described the characteristic features of the understimulated
infant as listlessness, emaciation and pallor, relative immobility, quietness,
unresponsiveness to stimulation, indifferent appetite, frequent stools, poor
sleep and appearance of unhappiness, proness to febrile episodes along with

an absence of sucking habits.

He was not alone either in recognising the critical role stimulation plays in
infancy. Beckwith (1971) was another who advocated the importance of
stimulation in early life and found the rate at which children develop to be
linearly related to the amount of stimulation that had been given to them.
Similarly, Yarrow in 1963, fdund stimulation to be a significant factor in
infant development, with developmental scores at 6 months correlating both

with amount of maternal stimulation (0.65) and appropriateness of

stimulation provided (0.72) whilst infant ability to cope with stress was found

to be correlated with ratings of maternal physical care (0.57) and emotional

involvement (0.66).
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The appropriateness of stimulation, on the other hand was emphasized by
Lodge (1976), who argued that more attention should be paid to providing
stimulation appropriate to an individual's age, developmental status and
personal preference, as such stimulation, being maximally suited to the child,

would be of maximal benefit to him\her.

4.1.3 Self-stimulation

Opportunities for self-stimulation, eg. through activity, also play a critical
role in early life. Self-stimulation has been identified as a means of acquiring
supplemental stimulation, as a discharge of excess neural energy (Wolff,
1959), as an alerting behaviour as well as a means through which certain
behavioural sequences can be brought under individual control, eg. hand-

mouth behaviour.

As far back as 1754, Condillac proposed that organisms are active rather than
passive beings, secking out stimulation and sensation rather than waiting for
these to come their way. Akin fo this was the assertion of McCandless (1967)
that newborns are naturally active, with opportunities to engage in activity

being an essential component of their overall development.

Prechtl (Ambrose, 1969), impressed by the vast behavioural repertoire of
newborns, argued that one can appreciate this by watching a baby on the skin
of its mother, where s\he displays such behaviours as rooting, crawling,

grasping, antigravity and postural responses.



Always covering the newborn up and not allowing him/her the opportunity to
engage in activity, restrains one from viewing the newborn as anything but a

".vegetable which just cries and sucks from time to time.." (p98).

The opportunity to engage in self-stimulating behaviour ensures that the
infant has a means of acquiring additional stimulation, which is of increased
importance in an environment characterized by stimulation deprivation, such

as that of the neonatal unit.

However, illness and immature development in preterms, may render them
unable to engage in self-stimulating behaviours, which in turn places even

greater importance on sufficent infant stimulation from the environment.

4.1.4 Early experience

In the 1950's the early experience paradigm achieved popularity and
dominated the predeterministic view of development. Freud's (1905) theory
of psychosexual development drew attention to childhood experiences and
their role in shaping adult behaviour while ethological concepts, such as
Lorenz's (1937) concept of "imprinting", emphasized innate predispositions

for learning particular behaviours within set time periods.

The neuropsychological theory forwarded by Hebb (1949), proposed that

critical periods of time existed for both social and intellectual development.
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This notion in combination with his theory regarding cell assemblies and
neuro-psychological phase sequences, (discussed later in both Section 4.3 of
this Chapter), both being a function of early experience, further cemented the

dominance of the early experience paradigm in developmental theory.

Experimental studies with animals meanwhile, provided concrete examples of
how various early experiences could affect both the organization and
biological bases of behaviour (Krech et al., 1960). The results of such studies
became imbibed into the educational theories of Hunt (1979, 1981) and
Bloom (1964), both of whom stressed early environment and experience over
heredity. Along with this intellectual deficiencies were thought to arise from
the early environment and the prevention of these could be achieved by

compensatory experiences early on or within a particular set time period.

42 THE CONCEPT OF THE CRITICAL PERIOD

Stimulation is often deemed to be particularly essential during certain periods
of time within an organism'’s development and these have been termed
“critical periods". William James (1890) proposed this notion in his
discussion on the transitoriness of instincts, asserting that organisms have
enhanced susceptibility for particular experiences at specific stages or time-

phases of development.



Nash (1970) referred to critical periods as "ongoing maturational processes"
(p125), which result in a specific sensitivity of the organism's biology to
particular psychologicallcvents and contended that the critical period is
probably genetically determined as well as being part of the normal
maturation of the species. According to Nash (1970), critical periods may

take two forms, as a particular behaviour may rely upon:

(1)  Exposure of the organism to a certain stimulus within a specific time
period (with non-exposure inciting lower levels of that behaviour

later).

(2)  Innate perceptual and response mechanisms within the organism that

co-ordinate and organize systems.

With regard to infants hospitalized within a neonatal unit, it has been argued
that early deprivation of such stimuli as those of, for example, a positive
tactile, pleasant auditory or vestibular/proprioceptive nature, contribute to
later developmental delays and retardation (category (1)) or diminished

ceiling/inadequate development of behavioural capacities (category (2)).

Held and Hein's (1963) study of the deprivation effects of early kinaesthetic
experience (i.e "movement produced sensory feedback") in animals also falls

under the second category of critical period.

Kittens harnessed to a machine only enabling them to move around a track
passively were found to perform less well in tests of spatial localization than
kittens harnessed to the same machine but able to move around the track

actively.
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One of two distinct phenomena may thus be seen to underlie any critical

period:

(1)  An ongoing maturational process which results in the biological
substratum being especially sensitive to specific psychological events

(eg. the deprivation of particular stimulation experiences).

2) Psychological events (such as stimulation deprivation) affecting later
psychological events (emotional and mental development, adaptation),
without necessitating a biological change, though such a change may

occur.

Critical periods thus, can be viewed as possessing both intrinsic (maturational
base) and extrinsic (experiential event) components, though both may be

intrinsic, eg. where a neural change occurs along with an hormonal event.

4.2.1 Categories of critical period
Critical periods fall into 3 categories:

(1)  Those occurring immediately after birth when the organism is
particularly vulnerable to unpatterned stimulation, which has a

negative impact upon later emotionality (Nash, 1970).

(2)  Those which are dependent upon patterned discrimination. These
affect primary socialization and occur sometime after birth (Lorenz,

1937).
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(3)  Those which require a rich and complex environment, involving fine
pattern discrimination and motor co-ordination and affecting the
development of léaming abilities. These critical periods occur at a
later time period than the above and with an undefined upper time
threshold (Nash, 1970). ’

These categories hold much significance for the study of how various types of
stimulation intervention programmes with premature infants, exert different
effects. It may be that when conducted within a different age range, similar
types of stimulation programmes exert different effects due to the fact that the

age ranges are critical periods for different behaviours.

The above categorisation however ignores the role of developmental status

and past experience in determining when a critical period occurs.

Ruesch (1957) believed that for optimal healthy development, one needs to be
given the appropriate type of stimulation, at the appropriate time or age and
in a suitable or appropriate amount. This is based on the premise that for each
of the various stages of development there are developmentally appropriate
types and levels of stimulation, i.e. quantity and quality of stimulation most
suitable for an infant/child varies as a function of their developmental stage,

past experience and abilities.
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Hunt's (1961) principle of the match between environmental stimulation and
infants already assimilated schemata from past experiences, is related to this,
though he recognised that the matching process is a matter of empirical trial

and error.

Clarke-Stewart (1973) followed Hunt in proposing that stimulation should be
matched to an infant or child's developmental status and argued there to be a
consistent and pronounced relationship between both the amount and variety

of appropriate toys and materials, with cognitive development.

4.2.2 Underlying mechanisms of critical periods

With regard to what underlies critical periods, Ginsburg (1984) proposed it to
be genetic, with a central mechanism operating between external stimuli and
the hypothalmo-pituitary adrenal axis. According to Ginsburg (1984), this
matures at varying rates in different genotypes and determines the time

parameter within which certain stimulation may exert an effect.

This central mechanism may, according to Levine (1962), also control when
external stimuli have an effect via neuroendocrine variables, which organize
the neural circuitry with regard to later behavioural capability. Thus, the
physiological effects of various environmental stimuli may vary at different
stages of development (including endcrinological development), culminating

in qualitative differences in behaviour (Levine, 1962).



4.2.3 Critical periods in early life

The earliest years are generally regarded as containing numerous critical
periods for the genesis and development of abilities and the establishment of
many ranges and potentials (ceilings) of behaviour or ability. As physiology
and behaviour are only emerging and developing at this time and thus are'
most vulnerable to insult or possibly enhancement, external events are thus
construed as exerting their greatest impact upon the organism within this time

period.

This may be of even greater significance for premature infants who are even
less ready and "prepared” for extrauterine existence than their fullterm

counterparts.

Given that transitions (i.e changes in the biological status of the individual)
invariably involve a cost in terms of increased vulnerability (Adams et al.,
1976), those required by birth and early life, on top of the preterm's already
weak physiological state, may thus render such infants to be even more

susceptible to environmental insult/enhancement than fullterm infants.

The neonatal period and first two months, during which much brain tissue
maturation occurs (Dobbing, 1975), is seen to be a critical period in cognitive
development (Bower, 1974). Bower's (1974) concern has been to draw
attention to the importance of the psychological environment, of the
developing infant, in speeding up or slowing down her\his attainment of
fundamental cognitive skills.
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He believed that "infancy is the critical period of cognitive development, the
period when the greatest gains and greatest losses can occur. Further, the

gains and losses that occur here become harder to offset with increasing age"

(pix-x).

The period of infancy is one of active cellular proliferation (glial), active
cerebral organization and corticalization of behaviour which enhances the co-
ordination between various behaviours which Humphrey (1969) believed is

ultimately due to the growth of circuits in the C.N.S.

Sensorimotor structures are first activated during this time by stimuli, helping
to bring about the maturation of the nervous system according to Gesell
(1928), and the development of cognitive abilities which possess as their

foundation, sensori-motor structures.

It is thus quite understandable why Hagberg (1975) amongst others, believes
early infancy to be a critical period, a crucial time in which interventions can

be of the greatest assistance and benefit.

Yet, Clarke and Clarke (1976), believed that too much emphasis is laid upon
the early years and argued that critical periods may also prevail in later
months and years. Sigman and Parmelee (1979) for example, found that the
best predictors for compensatory recovery of central nervous system deficits
rest in the energy of the infant to interact and the richness of ’cnvironmental

input available at four months.



Extending the applicability of the critical period concept even further, Ramey
and Bakerward (1982) perceived every phase of human development to be

increasingly acknowlcdged as a critical period.

4.2.4 Stimulation and critical periods

Much work has been conducted, at least with animals, examining the
applicability of the critical period concept to the effectiveness of stimulation

intervention programmes.

4.2.4.1 Animal Studies

In general it is believed that the earlier (at least before "maturity" is reached)
stimulation is provided the better and greater its effects are (Hymovitch,
1952). Denenberg (1962) however proposed that there were differing critical
periods for the effectiveness of various forms of early stimulation, dependant
upon the intensity of such stimulation and the kind of behaviour measured.
Despite this, however, he forwarded two critical periods for the effectiveness

of supplemental stimulation with rats.

(1) A critical period based on a physiological process, the development of
an adrenal cortical stress mechanism (extending from 0-16 days of
life).

(2) A critical period based on a psychological process, the reduction of
fear through familiarity (beginning from 17 days, when the eyes open
until 30 days of age).
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4.2.4.2 Human Studies

Much debate also surrounds the notion of stimulation and critical periods for
humans. Theories of intrinsic motivation, especially those involving curiosity
and mastery motivation (Yarrow et al., 1975), as well as the cognitive

theories of Piaget, Vygotsky and Werner, all recognise the link between early

variety of experience and cognitive development.

Piaget's (1952a) sensorimotor period (birth to 2 years) involves thinking
dominated by direct sensory experiences, encounters with the environment

and manipulations of objects.

This thinking is thus retarded if amount and variety of sensory experiences,
environmental encounters and/or variety and quantity of objects provided is

low.

Also viewing early infancy as a critical period, Bruner (1973) believed we are
innately prepared to organize sensory-motor behaviour into skilled units, with
this period being "“critical” for the emergence of this "organizing capacity"

and its development to its full potential.

Similarly, Papousek (1967) stressed that early learning opportunities affect
later learning, with learning skill being initially shaped via innate
mechanisms which decline if not exercised early on in a suitably stimulating

environment.



An unsuitable environment, lacking in relevant input, may result in behaviour
taking an aberrant direction which may become so firmly established that no
environmental interaction will suffice to redirect the behaviour on it's proper
course. A different view was forwarded though by Ramey and Bakerward
(1982), who believed that critical periods prevailed throughout life. They did
however single out the newborn period as a "critical”, especially for tactile

stimulation, which will now be examined.

4.3 THE PERIOD OF EARLY INFANCY

In humans, this period (0-1 year) is often seen as a critical period for optimal
development as it is a time of rapid growth as well as being a period of life
when the organism is extremely vulnerable to external influences as a

consequence of his/her immaturity.

Equally, as infants are capable of responding to and perceiving a wide range
of stimuli, it has been argued that the stimulation to which infants, during this
period, are exposed may have a greater impact than has been formerly
believed (Komer, 1977). In support of this, stimulation in the home during
the first year has been found to be significantly correlated with mental
development (MDI) at twelve months (McCall, 1981, Bradley et al., 1989).

Stimulation, especially that of the tactile variety, is deemed to be imperative
during this phase to ensure optimal attachment (Klaus and Kennell, 1976),
development (Bower, 1974) and learning (White, 1961), this time period

being when the foundations of cognitive and motor abilities are laid down.
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It has also been proposed that during this period, the greatest gains and
greatest losses can occur in such abilities and skills which then become
increasingly harder to offset with age (Bower, 1974). During this time period
stimulation may exert its effects on infant development through acting on the
C.N.S..

4.3.1 C.N.S. Structural Development and Stimulation

Gottlieb (1973) proposed that there was both predetermined and probablistic
epigenesis of behaviour, predetermined being where structural maturation
determines function (with sensory stimulation of any spontaneous, neural and
behavioural activitieé serving to maintain and preserve the system prevalent
in early intrauterine life). Probablistic on the other hand, is where a mutual
effect occurs with sensory stimulation and motor activity also playing an
active role in structural maturation (found in late gestation period and early

infancy).

Berry et al., (1978) in relation to this proposition suggested that the post-
synaptic sites of purkinje cells (which are primary efferent neural cells in the
cerebellum) could be preprogrammed and constant for species. The amount
and localization of the sites which become operational synapses could
however, be environmentally controlled and thus stimulation can be

conceived as essential for optimal neural development.



Programmes of sensory stimulation with animals have shown numerous
effects on structural development of the central nervous system including

positive effects upon:

1) dendritic count in the occipital area (Ulyings et al., 1978)

(2) C.N.S. morphology, biochemistry and physiology (Horn et al., 1979)
(3)  brain weight (Ferchmin et al., 1975)

(4)  brain weight, biochemistry and morphology in the occipital area

(Rosenzweig and Bennett, 1978)

) purkinje cell number (increased) (Floeter and Greenough, 1978)

With regard to human infants, it is impossible to discern whether programmes

of supplemental sensory stimulation induce earlier functioning of already
inherent, neural potential or whether it accelerates the development of that
neural potential itself, resulting in an elevated ceiling potential of certain

abilities or processes.

Touwen (1980) also acknowledged that nothing conclusive could be drawn
from such programmes with regard to their effects upon the morphology of
the C.N.S..

4.3.2 Sensorimotor structural development

Gesell (1928) proposed that sensory stimulation exerts effects upon the
sensorimotor structures of the human infant, whom according to Bruner

(1973), is innately prepared to organize such sensorimotor stimulation.
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Through such structural effects on the human nervous system, stimulation via
the lower, earlier developed sensori-motor levels may also affect the higher,
later developed levels of cortical networks in the C.N.S.. The results of this
being improved cognitive and motor development as well as more efficient

information-processing.

In agreement with this is the contention of Bronson (1965), that the amount of
stimulation of the lower level networks of the C.N.S., may affect the higher,
later developed networks e.g. the cortical networks, resulting in for example,

improved sensori-motor skills.

4.3.3 Hebb's (1949) Theory

Hebb (1949) proposed an alternative mechanism through which stimulation
may exert an influential impact on the structures of the human nervous
system. He postulated that stimulation results in the Wl\
assemblies” (diffuse structures of cells in the cortc;, diencephalon and basal
ganglia of the cerebrum). He believed that these can act briefly as a closed
system extending the "critical period" for the development of learning

potentials and abilities.

Large association areas in humans, according to Hebb (1949), may account
for the inefficiency of man's early learning with regard to immediate results

and his amazing efficency at maturity.



The process of perceptual learning, Hebb (1949) argued, must be thought of
as establishing a control of association area activity by sensory events. The
larger the association aréas, both absolutely and relative to the size of the
sensory projection areas, the slower the establishment of such a control must
be and the less rigid and more complex its final form. This again reiterates the
immense significance of stimulation within this period for cognitive

development and potential.

Overall, it may be concluded that sensory stimulation exerts a significant
impact on development, as a result both of such possible structural effects and
through instigating functional activity of various cells, neurons and processes
(which occurs in order for one to feel, hear, see and so on). It may be
construed as enhancing nervous system development, deriving the
morphological structures from the genome and providing the finishing touch

during the ontogeny of the infant brain.

Touwen (1980) and Oppenheim (1976) attributed such effects to physical
activity which often occurs in conjunction with, or as a response to, sensory
stimulation. Like sensory stimulation, such activity is also essential during

this time for optimal development.

Programmes of motor stimulation i.e. motor exercise, given to animals have
revealed the direct structural effects of such stimulation on the C.N.S. e.g.
elevated brain weight of certain brain areas (Ferchmin and Eterovic, 1977)

and improved purkinje cell number (Pysh and Weiss, 1979).



4.3.4 Tactile Stimulation

During this period of early infancy, the infant receives much tactile
stimulation in various forms eg. stroking, rubbing, touching from her/his
mother (Day, 1982). Infants of 4-6 weeks have actually been found to receive-
from their mothers, significantly more tactile as compared to any other forms

of stimulation (Day, 1982).

Mabhler (1968) recognised the special role that such tactile stimulation plays
during what he termed as the "symbiotic phase of development" (2-7

months), for nurturing a sense of security in the infant. He also emphasized
the importance of this stimulation being appropriately dosed and graduated,

to match an infant's capabilities, especially during these critical early months.

Harlow (1949) similarly acknowledged the significance of both tactile and
kinaesthetic stimulation early on in primate development and provided
evidence showing how such features are required to elicit attachment

behaviour in infant monkeys with surrogate mothers.

Also working with animals, Reyniers (1946, 1949) reared infant animals in a
germ free énvironment and showed that only those that received stroking on
genital and perineal regions, with a wisp of cotton after each feeding,

survived.
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McCance and Oatley (1951) believed it to be the combination of both licking
and directional orientation that facilitated the drive towards sucking in young
lambs, with licking beidg essential for their survival as well through its
instigation of the gastrointestinal and gastrourinary systems into action

(Montagu, 1978).

Looking again at humans, the skin, according to Freud (1922), is an
erotogenic zone, differentiated into sense organs and specific erotogenic

zones, eg. oral, anal and genital.

What he calls "infantile sexuality" appears to Frank (1951, 1954), to be
largely tactuality and akin to other organ needs, infantile tactuality is
gradually transferred as the child learns to accept the mother's voice as a
surrogate. Her reassuring words and tones of voice come to provide him/her
with an equivalent for his/her physical contacts. With advanced age, s/he
comes to engage in greater self-stimulation and physical activity, thereby

broadening his/her physical contacts with the world.

Freud in 1954, contended equally that tactile stimulation was essential in
early life, as it libidinizes the body image and ego, including its cathexis with
narcissistic libido while simultaneously promoting the development of object

love by cementing the bond between child and mother.
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4.3.5 Deprivation of Tactile Stimulation

Deprivation of adequate tactile stimulation in early life further reveals the
significance of tactile stimulation as an ingredient of optimal development.
Infants deprived of sufficent tactile sensations (eg. maternally deprived
children), instead of showing the roseate firm characteristics of the skin
exhibited by healthy infants, rather displays a deep pallor and loss of tone as
well as other disorders eg. eczema (Rosenthal, 1952).

Estrangement, lack of identity, detachment and emotional shallowness are all
identified as hallmarks of schizophrenia whilst also being recognised as
having early tactile stimulation deprivation as one of their causal factors

(Jackson in Montagu, 1978).

Infants such as institutional infants, who often experience a lack of physical
contact exhibit a need for this reflected in their characteristic activity of piling
up on top of each other to obtain such contact, despite having many toys to
play with (Vinza, 1971). These infants also engage in many forms of self-

stimulation including rocking as noted by Provence and Lipton (1962).

Self-stimulating activity such as this provides stimulation and sensation as
well as serving as a means of discharge of central neural activity. As a result
of an understimulating environment, there may be few other outlets (eg. play

behaviour) for such discharge than self-stimulating activity.



It is thus quite understandable why Hagberg (1975) amongst others, believed
early infancy to be a crucial time, a critical period during which stimulation,

especially that of the tactile variety, is of the greatest significance.

44 PREMATURE INFANTS: A SPECIAL POPULATION

Premature infants pose particular concern in the study of early infant
experiences and stimulation as they are especially vulnerable to what Nash
(1970) termed as a “critical period abnormality”. This is where they may fail
to experience a critical event that is part of the normal developmental history

of his/her species (i.e a deprivation experience).

As a population they call out for special attention since the absence of
appropriate input from the environment during what could be a critical
period, may result in behaviour (e.g that of coping with stress) taking an

aberrant direction.

4.4.1 Deprivation Experiences

The effects of stimulation deprivation (discussed previously in section
Chapter 3) are multiple and varied resulting in many of the sequelae of
prematurity, discussed in Chapter 2. The following are some more specific

studies into the varied effects of early stimulation deprivation.
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4.4.1.1 Motor effects

As infants are still just regaining strength after recovery from their ordeal, the
forced inactivity of the neonatal unit, may contribute to impaired performance
on motor skill tests in the second half of the first year on which various

research including that of Fetters (1980) reported.

4.4.1.2 Sleep effects

Dreyfus-Brisac (1970) contended that abnormalities in the sleep of preterms
are due to stimulus deprivation and posited the question of whether the cause
of paucity of ocular movements in preterms was sensory deprivation, while
eye movements are very rare before 28 weeks, their number remains lower in
preterms than fullterms. This may in turn have consequences on visual and

cognitive development.

The unicycled lighting pattern of neonatal units has also been found to lead to
less optimal regulation of sleep states in infants than those infants who

experienced 14 hours of light and 10 hours of dark (Youngberg, 1978).

Vital-Durand and Michel (1969) illustrated this as after sensory deprivation
the adult cat did not sleep longer than normally but there was a reduction in
the duration of the waking state and of active (rem) sleep, states were
intermingled resulting in an atypical, impossible to classify state occurring for

44% of total sleep time.
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Associated with this is Schaeffer's (1978) finding that preterm sleep is
influenced by various qualities of the environment which thus need to be
taken into account and modified where necessary, in order to promote optimal

development.

4.6.1.3 Attachment/Emotional effects

The experimental studies of Harlow (1958) with monkeys illustrated the
importance of tactile ("contact-comfort") and kinaesthetic stimulation early in
the development of primates for attachment behaviour with surrogate
mothers. Infant monkeys were found to prefer to cling to a terry cloth covered

surrogate mother rather than a wire mother that had a nipple to feed from.

With regard to emotional behaviour, Prescott (1971, 1975), proposed that
human violence stems from a lack of bodily pleasure during such a formative
period of life, with deprivations of bodily touch, contact and movement being
the catalyst or even cause of a number of disturbances, including depressive

behaviours.

4.4.1.4 Behavioural effects

Premature infants may miss out on the stimulation of being talked to, held,
touched, rocked or looked at by their mothers, all of which Rubenstein (1967)
found to correlate with infant exploration and manipulation in new situations.
These infants also experience a deficit of a potential "zeitgeber" or rhythm
giver in their mother and this may contribute to the disorganization of their

behaviour (Dreyfus-Brisac, 1970).
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4.4.1.5 Neural Discharge effects

Such high-risk infants may also lack an invaluable discharge of central neural
activity as Wolff (1959) found that infants often display a variety of
spontaneous behaviours related to any sort of external stimulation and
postulated that these behaviours including random startles, reflex smiles and

reflex sucking movements are a discharge of central neural activity.

There may be gender and individual differences however in modes of
discharge of this neural activity, as Komer (1969) found, early gender
differences in the amount and distribution of startle behaviour and smiling, as

well as individual differences in spontaneous behaviours.

Akin to this, Stern et al. (1969) contended that "..developing a capacity to
protest, to communicate discomfort, dislike or needs, is part of active coping
along with developing some tolerance for frustration, some capacity to delay

and some capacity to struggle to meet one’s own needs" (p1113).

45 CONCLUSION

Thus, as can be seen stimulation, especially that of the tactile/kinaesthetic
variety, along with the activity and responses that it elicits, plays a prominent
role in early infant development. Deprivation of such tactile/kinaesthetic
stimulation experiences (in terms of quantity or quality) during the critical
period of early life is deemed to characterize the hospital stay of such high-

risk infants as preterms.
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Such deprivation however, may be combated to some extent through the
provision of supplemental forms of the "missing experiences" in what are

known as "intervention programmes".

These programmes are seen to curb what Pasaminick and Lillienfeld (1974)
termed the "continuum of reproductive casualty" as well as assisting infant

development.



CHAPTER §

STIMULATION INTERVENTION PROGRAMMES
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5.1 INTRODUCTION

Drillien proposed as far back as 1964, that the detrimental effects of
prematurity were increased in a nonsupportive (eg. stimulus deprived) and
ameliorated in a supportive postnatal environment. The importance of the
environment was equally acknowledged by Sameroff and Chandler (1975),
who in their transactional model of development emphasized the concept of
"bidirectionality of influences", between the organism and her/his

environment and how they influence each other reciprocally through time.

5.1.1 Intervention Programmes

Emanating from such environmental awareness, many intervention
programmes have been designed and developed to modify, supplement or
ameliorate certain environmental features experienced by preterm and other
high-risk infants, to enhance their present condition and nurture their future

development and growth.

Many intervention programmes seck to compensate for the sensory
stimulation deprivation found in neonatal units, by catering for, amongst
other things, the "tactile hunger" infants residing in such units experience.
Thus Tizard's (1977) statement that it is possible to greatly reduce the
negative effects of institutions (e.g the hospital) by improving sensory and
physical stimulation, can be seen to be a belief that many intervention

programmes adhere to.
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Seligman's (1975) theory of learned helplessness is also of relevance to
intervention programmes, as it holds that when crucial events in the
environment are not conﬁngent on a child's behaviour, the child (or infant)
comes to perceive the self as helpless with no role in determining what

happens to the self.

Over the long run, perceptions of such helplessness impair the child's ability
to recognise actual contingencies when they occur, as well as decreasing the
amount of behaviour directed towards the discovery of new contingencies i.e
the child's development will be impaired in emotional, social and cognitive
areas of functioning. Given the lack of contingent stimulation prevailing in
neonatal units this theory may thus hold true for many who were born
prematurely and constitute a target area for intervention programmes to act

upon.

The birth of a high-risk infant may also produce a vicious cycle with a
downward spiral, through subtle alterations in the environment and the
quantity and quality of stimulation therein, infant-caretaker interaction and

the caregiving quality of the parents.

One of the primary purposes of intervention programmes is to break such a
cycle by focusing on the environment, providing enrichment and activity
opportunities, thereby reducing, eliminating and/or preventing behavioural
disabilities. Such programmes also often incorporate the parents by working

with them and providing them with relevant information.



52 INTERVENTION PROGRAMMES IN THE NEONATAL UNIT

Ramey et al. (1981) delineated a number of interesting assumptions regarding
intervention programmes, the first being that the more valuable and useful
ones, are those that examine and measure developmental processes rather
than simply outcome measures. The later being less likely to reveal the casual

pathways through which effective interventions can exert their influence.

Their second assumption was that intervention programmes could exert their
greatest impact if conducted as soon as possible after the identification of a
detrimental condition. Thereby affecting the underlying causal processes and

mechanisms whilst they are most malleable.

They also assumed that the mode of evaluation adopted should be of a multi-
faceted interdisciplinary type and that to be of the greatest benefit to those it
seeks to serve, intervention programmes should have their roots in explicit

theory and good research practices. Such a grounding according to Ramey et
al. (1981), "..will facilitate a strategic approach to problems of development

rather than a more characteristic ad-hoc approach" (p395).

As interventions require the co-operation of various disciplinarians
(physicians, psychologists, environmental health engineers) they should thus
also be designed in a manner appealing to all such disciplinarians, taking all

their various stances, languages and approaches into account.
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All of these assumptions thus illuminate the direction in which future
interventions should proceed to achieve optimal success. Other steps
however, indicated later; also need to be taken specifically by stimulation

intervention programmes to achieve this goal.

5.2.1 Aims of intervention programmes

Four overriding aims may be seen to guide intervention programmes in

neonatal units:
1. Compensation for lost intrauterine experiences.
2. Correction of sensory deprivation experienced.

3. Modification of the disruptive effects of the neonatal unit so that it is

more like that of the fullterm environment.
4. Promotion of positive infant-parent relationships.

This fourth aim goes along with Jones and Davis's (1965) concept of hedonic
relevance. This states that any factor which makes an experience more
negative, disappointing or costly, will depress attitudes towards a person or
thing associated with that experience even if the person or thing is not at
fault.

Conversely, a factor making an experience more pleasurable or satisfying can
elevate attitudes toward whatever is associated with it. Thus, by enhancing
the enjoyment parents experience with their infant, positive attitudes and

expectations they have of their infant can be increased.



5.2.2 Preterms: A target infant population for intervention

programmes in the neonatal unit

Ramey et al. (1981) with specific regard to preterms in neonatal units,
advocated that they present a case where interventions have to provide an
avenue for the preterm to adapt to an environment for which s/he is often not
yet prepared. As the infant is neither fetus nor newbom but 'something in
between', a preterm's care thus cannot be that of the fetus or newborn but

rather something 'in between'.

Schaffer and Emerson (1964) argued that any infant's primary need is not for
proximity, as Bowlby (1969) proposed, but rather for stimulation, which
again preterms in neonatal units are seen to be deprived of or bombarded

with.

Similarly, Spitz (1945) viewed stimulation, as well as care, as being the two
factors essential for child rearing with developmental retardation resulting
from inadequate stimulation and the syndrome of distress a consequence of

disruption of care.

5.3 Stimulation Interventions

Inadequate or inappropriate sensory stimulation has been a prominent focus
of concern for psychological interventions within the neonatal unit. As
discussed previously (see Chapter 3), stimulation within such an environment

has been deemed to be lacking in:
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(1) Regulation
(2) Rhythmicity
(3) Pattern

(4) Variety

(5) Contingency

Along with this such stimulation has often been criticized as being

inappropriate in both its intensity and form (Newman, 1981).

Preterms have already come to "expect" continuous, cutaneous input,
containment, flexor inhibition and maintenance, characteristic of typical

head-trunk adjustments and movements of the limbs found in utero.

The deprivation of such experiences within the neonatal unit may thus
account for the fact that preterms up to one year display deficits in the
integration of tactual-visual seﬁsory information (Gottfried et al., 1977; Rose
et al., 1978), hypotonicity in muscle tone (Fetters in Sweeney 1968), as well
as being overrepresented in children with organizational impulsivity and

attention deficits (Denckla, 1978).

As a consequence, many intervention programmes have been established,
employing various forms of sensory stimulation (which has a powerful

bearing on development), to prevent such disabilities from arising.
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The relationship of sensory stimulation in general to development may be

construed, as proposed by Wachs (1974), according to a number of models.

(1) The Linear Model

This model proposed by Wohlwill (1973) argues that as much stimulation as
possible should be provided for development to be maximally enhanced.
From the position of this model amount of stimulation provided in early life

is thus seen to correlate positively with infant development.

2) The Enhancement Model (Hunt, 1961)

This model forwards the notion that maximum development arises when
stimulation is optimally discrepant from an individual's own cognitive
level or stimulation processing ability. The concept of pacer stimulation
proposed by Dember and Earl' (1957) and Hunt's (1961) concept of "the
match" are akin to such a model. Challenging ther infant to advance further in
his/her development employing unfamiliar stimuli paced according to the

infant's developmental progress is the procedure followed by this model.

(3)  The Inverted U model (Hunt, 1963)

This model proposes that each infant's individual stimulation threshold needs

to be identified and the appropriate amount of stimulation provided.
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According to this model, modifying stimulation administered to an infant to
suit her/his unique stimulation threshold is an inherent component of an
effective intervention prbgramme since too much stimulation is as
detrimental as too little. This is reflected in the finding that too much
handling results in hypoxia (Long et al., 1980; Norris et al., 1982; Lucey,
1981).

Kogan (1970, 1971) likewise proposed that excessively high levels of
stimulation act in a similar fashion to understimulation, as when level of
complexity and unfamiliarity is too high for the infant, stimulation may
become aversive and the infant may refuse to attend thus resulting in

undersimulation.

The following graph illustrates the relationship between degree of stimulation

and response.
A
R
0]
U
S
A
L
A__ B _C_1
STIMULATION

A: Boring stimulation which cannot hold the attention of the individual.

B: Moderate stimulation which is the individual can cope with and enjoy.
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C: Aversive stimulation which is overwhelming and is avoided by the

individual.

Along similar lines, Fiske and Maddi (1961) postulated that all organisms
have individually characteristic levels of activation, dependant upon time of
day amongst other factors, which they seek to maintain across varying

environmental conditions.

They asserted that organisms operate, function and adapt most optimally at
their own characteristic level of activation. If a discrepancy occurs between
current environmental conditions and their specific levels of activation, Fiske
and Maddi (1961) argued that organisms will seek out or else curb incoming

stimulation, thereby sustaining their individually characteristic levels.

It has also been proposed (Field, 1981; Schaffer, 1966), that organisms have
individually characteristic levels of activation, with an intrinsic curvilinear
relationship between stimulation and the arousal/affect processes. Field
(1981) forwarded an activation band model based on the work of Sokolov
(1963) and Sroufe et al., (1974) to account for the differing thresholds and

range of responses, on the part of the infant to stimulation.

The upper and lower thresholds of this activation band shift and so the
relative discrepancy or amount of stimulation perceived by the infant alters.
These upper and lower thresholds, as well as the band width all vary as a
function of the individual infants' rest-activity cycle and arousal, according to
Field (1981).



If or when stimulation and/or an affective response exceeds the moderate
level, the upper limit of the activation band is approached at which point the
infant manifests an inattentive reponse eg. gaze aversion, as only moderate
stimulation falls within the activation band. With advanced development,
arousal cycles lengthen, reflected in longer stretches of attentiveness and

more modulated affective responses.

Individual differences are seen by Field (1981) to arise in the activation band
width and the upper/lower thresholds which may also vary according to

experiences of deprivation or developmental delays.

Insufficent stimulation, possibly within a critical period of development, may
thus limit the amount of stimulation or activation an infant can cope with,

which thus minimizes her/his adaptivity.

Similarly Hebb (1949), enunciated that the extent to which an organism is
aroused may be described as a bell shaped curve with the middle section

representing the most efficent period of the organism's functioning.

One could infer that the wider the range of stimulation or experience to which
an organism has been exposed and habituated to, the more platykurtic will be
the curve and the wider will be the middle section, reflecting a wider range of

adaptive capacity.
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This results in an individual "who can perform most efficently under a great

variety of arousal conditions" (Thompson, 1958).

54 CATEGORIES AND PARAMETERS OF STIMULATION
PROGRAMMES

Levine (1962) classified intervention programmes into either a
physical/mechanical (eg. noise, electric shock) or a non-
mechanical/environmental category. While Macedo (1984), proposed the
classification of natural (stroking, heartbeat sound) and artifical (mechanical
oscillations, taped maternal voice) stimulation. She acknowledged though the
difficulty of classifying multimodal programmes into such dichotomous

categories.

It may however, be of greater utilitarian value to utilize categories to
functionally describe rather than classify interventions, thereby providing a
detailed specification of the stimulation and how it was administered. Such
categories could be based on the various dimensions of stimulation provided
in intervention programmes as well as on the nature of the subject sample and

the variables examined. For example :
(1) Content

(2) Quantity/Duration

(3) Quality

(4) Context

(5) Subject sample used

(6) Features measured and assessed.



By using such a system one can identify the parameters of stimulation which
induce the desired results based on previously run intervention programmes
that have been subjected to such a functional description as well as dealing

with many of the criticisims that have been levied against intervention

programmes.
5.4.1 Parameters of stimulation programmes
54.1.1 Content

A detailed account of the mode and kind of stimulation employed is essential

for any functional description of an intervention programme.

In relation to this, Macedo (1984) indicated that differences in the effects that
stimulation has may arise within the mode of sensory stimulation, for
example with tactile stimulation, stroking, rubbing and handling, despite all
being a form of tactile stimulation, may have different effects which again
may vary according to the time period (or “critical period") within which they

are provided.

As Bateson (in Ambrose, 1969 p9-10) noted animal intervention programmes
do not outline sufficiently the stimulation employed. According to Bateson
(1969) more careful definition and description of the stimulation and
procedures employed within intervention programmes is called for in order to

determine the most significant aspects of such stimulation.
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Similarly, Gewirtz (in Dittman 1968) stressed the need for "stimulation" and
"environment" as concepts, to be based on clearly delineated functional

criteria.

5.4.1.2 Quantity/Duration

Schaffer and Emerson (1964) argued that the amount of stimulation is the
major determinant of human infant attachment behaviour, more so than any
other feature of such stimulation and thus they emphasized its crucial

importance to the parent-infant relationship.

Quantity or intensity was argued by Moltz (1963), to be the foremost critical
parameter of stimulation, for animal infants and Schaffer (1963) supported
this view seeing it as applicable also to human infants. Jumonville (1968)
upheld this claim by showing that 3 minutes per hour as compared to 2
minutes per hour of stimulation is more advantagous for human infants

though she only found this in one of her two studies.

Looking at stimulation quantity in terms of duration of stimulation over time,
Gray (1974) suggested that the most successful intervention programmes

seem to be those that provide more than a single year's preschool provision.

W.E.Freud (1980) similarly believed that the fact that after intervention "..the
gains level off after some time may no more than reflect natures’ requirement

that to give long lasting benefits, stimulation must be ongoing" (p292-293).
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Also with regard to the duration of stimulation, Wright (1955) found this to
influence the stimulation threshold of an individual, with the greater the
duration resulting in a higher threshold. Greater stimulation would thus be
required in the future, to exert the same impact upon the individual or to

reach the individual's satiation level.

This has the knock-on effect of compelling the individual to seek out more
stimulation (thereby learning more of, adapting more to and experiencing a
greater amount of his/her environment) and so enhancing his/her cognitive

development and adaptation to the environment.

Freud (1980) argued that for stimulation intervention programmes to give
long lasting benefits such stimulation must be ongoing, though in contrast to
this Richards (1978) propounded that even short term stimulation is
beneficial.

Quantity of stimulation per minute or intensity is another feature that has
often been deemed to be the most cﬁﬁcal and influential parameter of any
given stimulation intervention programme (Schaffer, 1963). Genzmer (1882)
for example, expounded that entirely different responses might be elicited
from a point on the body, to weak as compared to strong stimulation (which
has manifold implications for tactile stimulation programmes). Meanwhile,
both Denenberg (1964) and Moltz (1963) showed the importance of intensity
of stimulation, in their findings of a monotonic relationship between this in

infancy and adequacy of consumatory behaviour in animals as adults.
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The rate of application of any form of stimulation should also receive some
attention, as it similarly has been found to have a bearing upon an organism's

stimulation threshold (Wright, 1955).

Finally, there also can be no question but that stimulation which is "too
intense" or above a certain level above the stimulation threshold of an
individual organism (which may vary with his/her state, age or physiological
condition) can be harmful rather than beneficial.

However as Cornell and Gottfried (1976) noted in most intervention studies,
stimulation intensity, frequency and duration are abitrarily selected without

any apparent rationale.

5.4.1.3 Quality

In contrast to both Schaeffer and Emerson (1964), Denenberg (1969) stressed
patterned, physical stimulation as the key parameter of effective stimulation
programmes, whereas Zubeck and Welch in 1963, argued that variation rather

than the level of input per se was what was critical.

Maddi (1961a) deemed a stimulus to possess variation if it is different from
it's immediate predecessor, is novel relative to other stimuli or if it is either

temporarilly or spatially unexpected.
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Thus, according to Maddi (1961a), novelty and surprisingness are features of
variation as is incongruity, (since it involves spatial unexpectedness) and

complex stimuli since they provide greater opportunities for temporal change.

Bowlby (1969) acknowledged the pertinence of the feature of quality for the
impact of any given form of stimulation. His findings that infants are more
likely to respond to a moving object than to a static one, a human than a non-
human voice, a humanoid pattern or contour than to a non-humanoid one,

(believing these tendencies to be of survival value), tie in with such a theory.

Kagan (1971), looking at the work of Haith (1968), reported that the stimulus
features of sharpness, contrast and motion, were the most effective
determinants of attention during the first 2 months of life. As such they may

thus play a role in the effectiveness of any stimulation intervention

programme.

These may also be seen to comprise the stimulus feature of distinctiveness,
which Kagan (1969) thought to be essential for the effectiveness of any form
of stimulation intervention. A one room ghetto with a television and many
adults, according to Kagan (1969), contains more physical stimulation than a
suburban second floor bedroom, but the child in the later context has the

advantage in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>