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ABSTRACT 

The purpose of the study was to identify and compare characteristics of 

preterm infants' pu'lse rate, respiratory rate, stress related behavior and self 

comforting behavior in two situations: 1) the infant receiving routine nursing care 

in the environment of a neonatal intensive care nursery, and 2) the infant in the 

same environment after experiencing a gentle back massage. Specifically, the 

research question for this study was: what patterns of pulse rate, respiratory rate 

and behavior, are associated with massage? 

Preterm infants between 33 and 36 weeks gestational age were observed for a 

baseline period of 50 minutes, given a 10 minute back massage, and observed for an 

additional 50 minutes. Exploratory data analysis revealed changes in the pulse rate, 

and in the frequencies of stress related and self comforting behaviors after massage 

that were associated with gestational age. Younger infants displayed a decline in pulse 

rate and an increase in respiratory rate after massage when compared to baseline 

observations, whereas older infants showed an increase in pulse rate immediately 

following massage. Stress related behavior declined during the first 10 minutes after 

massage in all age groups. Most preterm infants in this sample did not manifest any 

stress related behavior for several minutes after the massage. The frequency of self 

comforting behaviors increased after infants experienced a massage. Behavioral 

patterns were coupled with phySiological variables; the frequency of self comforting 

behaviors was reflected in the pattern of respiratory rate whereas the frequency of 

stress related behaviors was more closely coupled with pulse rate. As infants 

became more aroused, they used a greater variety of behaviors. The behavioral 
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reportoire also increased with gestational age. Content analysis demonstrated that 

infants spent more time in quiet sleep after having a massage than before massage. 

There were more frequent changes between active and quiet sleep before massage than 

afterward among infants who were treated concurrently with ultraviolet light. There 

was a trend for infants of all ages to take less time to console themselves after having 

a massage than before. None of these observed differences was statistically 

significant. Rotational movements were noted among more mature infants and were 

associated with quiet sleep. Infant behaviors showed a general decrease in the 

amplitude of movement over time. Several infants appeared alert, opening their eyes 

and looking around after having a massage. In general, preterm infants in this sample 

manifested changes in arousal and in activity which were observed in the differences 

in their behavior and vital signs after having a massage. 



1 5 

Chapter I 

Introduction and Statement of Purpose 

"Ever since nurses started to care for human beings in an orderly and 

organized way, nurses have been involved in some form of theorizing" (Meleis, 

1985, 7). Early theorists began with concepts such as communication, hygiene, 

safety, and health, but the concepts were not linked into a cohesive framework. Over 

the past forty years, increasing effort has been directed toward labelling concepts and 

creating logical connections among concepts. Nursing theories are evolving from 

these efforts. In recent years, the challenge has been to bridge the gap between 

theory and the empirical world of nursing practice. This exploratory study takes a 

retroductive approach to theory development in that the researcher begins with an 

empirical situation, describes a human and environmental interaction and uses these 

findings to refine a theory of nursing. 

Even though the discipline of nursing has not perfected its theoretical 

sophistication, there have been advances in the science of nursing. Fawcett 

enumerated four "hallmarks of success: a metaparadigm for nursing, conceptual 

models for nursing, unique nursing theories and nursing theories shared with other 

disciplines" (Fawcett, 1984, 3). This chapter is concerned with the metaparadigm 

of nursing, the utility of Rogers' conceptual system of nursing, and the problems with 
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theories which have been deduced from a Rogerian framework. The statement of the 

problem and purpose of this investigation follows the discussion of theoretical issues. 

The metaparadjgm of nursing 

A metaparadigm is the "fundamental world view agreed upon by all members 

of a discipline" (Sarter, 1988, 3). The metaparadigm is the most global perspective 

of a discipline. The concepts and the propOSitions which interrelate these phenomena 

are more abstract and general than conceptual models (Kuhn, 1977). A 

metaparadigm "acts as a framework within which the more restricted structures 

develop" (Eckberg & Hill, 1979, 927). 

Fawcett (1984) asserts that there is considerable agreement as to the central 

concepts of the science of nursing: person, environment, health and nursing 

(Flaskerud & Halloran, 1980). One or more of these concepts appear in conceptual 

models of nursing, but the concepts are linked in widely diverse ways in various 

models (Riehl & Roy, 1980). Sarter (1988) argues that naming the concepts does 

not form a complete metaparadigm because the existence of divergent or incompatible 

conceptualizations indicates that there is not a shared wor~d view. In spite of this 

circumstance, the concep.ts of person, environment, health and nursing form the 

cornerstone for building a metaparadigm of nursing. Fawcett (1984) considered the 

major propOSition of nurSing's metaparadigm to be a statement by Donaldson and 

Crowley. "NurSing studies the wholeness or health of humans, recognizing that 

humans are in continuous interaction with their environments" (Donaldson & 

Crowley, 1978, 119). 
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Conceptyal Svstem 

A conceptual system consists of the identification of central phenomena and 

their interrelationships. A conceptual framework is made up of two basic 

components; 1) concepts. or statements describing ideas about phenomena and 2) 

propositions. or statements which express the relationship of one concept to another. 

"A conceptual system is defined as a set of concepts and the statements that integrate 

them into a meaningful configuration" (Fawcett. 1984. 2). 

A conceptual system is an abstraction of a phenomena that provides a way of 

organizing thoughts and observations. and for interpreting what is observed. The 

conceptual system develops from the metaparadigm. but the former is more 

circumscribed in its focus. The metaparadigm for nursing may be concerned with 

person and health. but these terms may have different meanings in different 

conceptual systems. For example. health may mean "absence of disease" in one 

system and "quality of life" in another. A conceptual system is a way of ordering 

thoughts and of creating meaning. 

Martha Rogers created a conceptual system which uses the central concepts of 

person. environment. health and nursing. but assigned unique meaning to the concepts 

and their relationships. The conceptual scheme will be discussed in greater detail in 

chapter 2. but is presented briefly here to introduce the way in which terms are 

defined and to establish the basis for discussing problems with testing theories which 

have been derived from the Rogerian conceptual system. 



1 8 

One of the fundamental departures from reductionistic thinking that Rogers 

makes is to consider the human and environment as energy fields which are integrally 

related and irreducible into parts or subsystems. For Rogers, a human being is 

defined as a "four dimensional negentropic energy field, an open system which is 

continually exchanging matter and energy with the environmental energy field" 

(Rogers, 1970, 54). Rogers defines the environmental field as "all that which is 

external to a given human field" (Rogers, 1970, 97). The interrelationship between 

human and environmental energy fields is the basis for change in both. 

Rogers stCltes that the "aim of nursing is to assist people in achieving their 

maximum health potential...their maximal well-being within the capability of each 

person" (Rogers, 1970, 135). Nursing promotes the synchrony of interaction 

between human and environmental energy fields and directs the patterning of the 

human field toward the realization of the clients' health potential (Rogers, 1970). 

Theorv Building in Rogerian Science 

Clinical nursing research focuses on situations which involve client health 

status. Nursing theories are derived from conceptual systems, but address even 

more specific phenomena than conceptual systems (Fawcett, 1984, 17). A theory 

accounts for the reality of a phenomenon. A theory is a provisional explanation or set 

of propositions (Fawcett, 1984). "Theories help in describing, explaining, 

predicting and prescribing" (Meleis, 1985, 107). 

Several nursing scientists have been inspired to deduce theores from the 

Rogerian conceptual system. Studies have been designed to test one or more of the 
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principles of homeodynamics, which are Rogerian postulates about the evolution of 

human and environmental energy systems. Selected nursing studies are reviewed in 

Chapter 3, but two examples of studies will be discussed here because they 

demonstrate some of the difficulty in testing theories which derive from Rogerian 

science. These studies focus on the principle of helicy. Briefly, helicy describes the 

nature of change in human and environmental energy fields. Rogers envisions energy 

field change as an evolutionary process that is "continuously innovative ... and 

characterized by increasing complexity and diversity" (Rogers, 1980, 333). 

Evolutionary change, then is indexed by a change in the field pattern toward more 

heterogenaiety or variety. 

Malinski tested the relationship between hyperactivity in children and 

perception of light of varying wave lengths. She postulated that a hyperactive child is 

a manifestation of a higher frequency energy field pattern than a normally active 

child, and would be expected to show a tendency toward preference for higher 

frequencies of other energy forms, such as light or color, than other children. She 

used an objective rating scale as a measure of a range of hyperactivity. Scores ranged 

from 0 to 57. The Pearson correlation coefficient was used to determine the 

association between this score of hyperactivity and differences in preference or 

visual discrimination with regard to color and light. No statistically significant 

correlations were found between hyperactivity with color preference or with visual 

perception in short wave length light. 

Floyd (1983) explored the relationship of environmental disruption with 

rhythms of sleep and wakefulness. Floyd hypothesized that variations in the pattern 
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of sleep and wakefulness would be evident in people who were experiencing a 

disturbance in the rhythmical relationship with their environments. She tested her 

theory on two different populations: 1) factory workers and 2) patients in a 

psychiatric clinic. The study of factory workers revealed a statistically significant 

increase in the variance in t6tal wakefulness and in frequency of sleep and wakeful 

cycles for employees whose working hours rotated among day, evening and night, 

called "rotating" shift workers, as compared to nonrotating workers. Rotating shift 

workers, however, did not report significantly more total wakefulness or higher 

frequency of sleep and wakeful cycles than nonrotating workers. 

When Floyd replicated her study on a population of psychiatric patients, her 

findings were slightly different. Hospitalized psychiatric patients reported nearly 

one more hour of wakefulness per 24 hour period than matched outpatient controls. 

There was no statistically significant difference in the frequency of slaep and wakeful 

cycles between the two groups, nor was there a difference in the variance in total 

wakefulness time or frequency of sleep/wakeful cycles. Hospitalized patients were 

presumed to be experiencing a disruption in their usual life pattern. The study 

demonstrated a shift toward more waking time with human and environmental field 

disturbance, but failed to demonstrate an increase in complexity and diversity with 

regard to the pattern of sleep and wakefulness. The principle of helicy was not 

supported. 

These studies exemplify the difficulty with testing theories that have a 

Rogerian conceptual foundation. Rogers fails to define health or health potential in an 

empirical sense, so it is left to the investigator to link the notion of energy field 
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transformation with nursing actions, and to identify measurable outcomes of those 

actions that would be indicators of health. Study findings are equivocal; that is, the 

findings do not consistently support or reject the theorems which are being tested. 

Instead, investigators often reach contradictory conclusions with different samples or 

settings, thus restricting the empirical adequacy of a theory. Studies also fail to 

reach statistical significance in the test of a theory. If variance in response is used 

as one measure of diversity, then it is difficult to establish relationships using 

conventional parametric statistical methods that assume homogeneity of variance in 

the sample. Instrumentation for Rogerian-based research is cognitively biased in 

terms of the operationalization of the concept of energy field. In addition, the 

instruments of data collection lack the sensitivity to capture the energy field as a 

whole, and so do not represent an adequate index of the evolutionary coherence of 

human and environmental energy fields. Finally, the theoretical links between the 

conceptual system with its empirical test have not been sufficiently specified to 

assure that concepts are adequately tested. 

Statement of the problem 

The problem addressed by this study involves the difficulty with present 

theoretical constructions and their operationalization. There is a lack of a theoretical 

base that accounts for the inseparability of human beings and the environments in 

which they exist. There is a lack of a theoretical base that describes, explains, or 

predicts the outcomes of uniquely nursing actions. There is a lack of a theroetical 

base in nursing that accounts for the wholistic nature of human responses to nursing 
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actions. Finally, there is a lack of measurement systems that capture human 

response in terms of whole patterns or basic descriptions of unified response of the 

person to the environment. 

Significance of the problem 

Theoretical development is enhanced as basic premises of models are 

questioned, explored and subsequently refined. The Rogerian conceptual system relies 

on a methodology that is cognitively biased. Derived theories have been tested with 

instruments which measure an individual's perception of a phenomenon or the 

memory of an experience rather than indexing the actual "lived experience" (Reeder, 

1986) of the human in the environment. What is measured is not the experience but 

the perception which is affected by memory and by time which has passed between the 

event and the measurement of the experience. The intent of this study is to move the 

investigator closer to the lived experience of human and environmental field 

interaction than has been previously attempted, thereby enabling a more accurate 

description of whole field phenomena. To this end, a sample of preterm infants was 

chosen as a population whose field evolution could not be measured by instruments 

which rely on cognitive capacity of the subjects. The significance for nursing science 

involves refining theoretical propositions and enhancing the description of human 

energy field pattern. 
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Statement of the pyrpose 

The purpose of this study was to discern the pattern of a human energy field 

and to identify human pattern changes which accompany a change in environmental 

pattern. The investigator examined the human field potential when a preterm infant 

experienced rhythmical touch in an environment which was not otherwise viewed as 

synchronous with the energy of the infant. Rhythmical touch was operationalized as a 

gentle back massage. Field potential was explored in the interactions among the 

variables which represented manifestations of energy field patterns. The set of 

variables captured a wider array of pattern properties than any variable alone. 

Pulse, respiration and behavior "represent a number of potential differing forms or 

qualities within the pattern profile" (Cowling in Malinski, 1986, 71). Each of these 

variables was viewed as a manifestation of the energy system, not as a separate 

subsystem or part of the energy field. By examining the interactive pattern of all 

three energy waves, the investigator sought a more complete understanding of human 

field phenomena. This investigation was an exploratory study of the pattern of energy 

of preterm human infants. Specifically, the research question for this study was: 

what energy field phenomena, manifested by patterns of pulse rate, respiratory rate 

and behavior, are associated with a patterned tactile experience, massage? 

Symmary 

The genesis of a metaparadigm for nursing began with naming four central 

concepts: person, environment, health and nursing. These concepts have been 

interrelated in a variety of ways to form conceptual models that serve as a way of 
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organizing thoughts and guiding the interpretation of research. Theories serve as 

operational formulations of conceptual systems. Problems have surfaced with the 

testing of theories that evolved from Rogerian science and these difficulties were 

briefly discussed as they relate to the purpose for this study. The purpose of this 

study is to detect the change in lived experience for preterm infants in an intensive 

care nursery (NICU); that is, to create a profile of the human energy pattern that 

captures the changes which infants experience in their environment. The following 

chapter traces the development of the theroetical framework for the study. Chapter 3 

presents a review of selected literature. Chapter 4 discusses the research 

methodology, and the results and discussion are presented in the final two chapters, 

respectively. 



Chapter 2 

Theoretical Framework 

25 

Nurse scientists are participating in a revolutionary change in world view, 

particularly with regard to the study of human beings in the context of their 

environments. Martha Rogers has lead the paradigm shift in the discipline of nursing 

by creating a conceptual scheme which is congruent with the writings of 

contemporary physicists and ecologists regarding the interaction of open systems. 

The Rogerian scheme challenges the conventional mode of thinking about humans and 

health because the Rogerian model is so different from the reductionistic models of 

health and illness which have served as the foundation of nursing for so many years. 

The theoretical foundation for this investigation derives from Martha Rogers' 

conceptual system of unitary human beings. Rogers' principle of helicy is a correlate 

of a deduced theory, and as such is a focal point of the study. This chapter explains the 

foundation of the theory in Rogerian science, the theoretical framework of the study, 

and the interrelationships between the concepts. 

Theoretical Foundations; Martha Rogers' Conceptual SYstem 

Martha Rogers' science of unitary human beings is based on four fundamental 

constructs: 1) energy fields, 2) pattern, 3) openness, and 4) four dimensionality. 

Rogers recommends setting aside the notions of a logical positivst persuasion in 
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science in order to consider the potential for this conceptual scheme for the discipline 

of nursing. Each of the four constructs will be discussed in turn. 

Rogers' derived her science from the unifying principle of an energy field. An 

energy field is defined as the basic unit of living things, an electromagnetic force 

which is visualized as a whole, encased by a semipermeable boundary contiguous with 

the permeable boundary of the environment (Rogers. 1970. 64). Energy fields are 

perceived to be vibrational phenomena of sound. motion and light. which can be 

described in terms of wave theory. An energy wave is characterized by regularly 

occurring fluctuations in intensity. or amplitude. and frequency of vibration, 

expressed as the number of energy peaks and troughs per unit time. A cycle of energy 

peak and trough is called the 'period'. If two waves manifest the same period, they 

are said to be in phase. or consonant. Two such waves interact to produce a 

reinforced wave whose amplitude equals that of the sum of each independent wave. 

Conversely, if waves do not manifest the same period, they are said to be out of phase, 

or dissonant. The interaction of two discordant waves creates what is known as a beat 

phenomenon. This refers to the process of the waves interacting while resonating at 

different frequencies. The beat is defined as "each percolation of amplitude produced 

by the union of sound, radio or electrical waves having different frequencies" 

(Webster, 1979, 97). The frequency of the resulting wave is equal to the difference 

between the original frequencies (Wilson & Fitzpatrick. 1984, 39). Rogers 

considers humans and their environments to be energy fields. The human and 

environmental energy field interactions occur continuously, and may be said to be in 

phase or out of phase. Manifestations of the human energy field reflect the resonance 

of the interaction with the environmental field. That is to say. dissonant field 
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interaction induces changes in the human field which are different from the 

manifested changes which are associated with consonant interaction. 

The second Rogerian construct is pattern. The human being is identified by an 

observable pattern of energy which reflects the dynamic nature of the human life 

processes (Rogers, 1970, 61-3). Pattern is defined as a rhythmical life process 

which fluctuates with some regularity between normatively derived parameters, 

which displays diversity within the process itself but a similarity among a number of 

different individuals, and which is an open system influenced by environmental 

situations. According to Rogers, a pattern is not predictable, given the range of 

parameters and the rhythmicity of the fluctuations which occur. A pattern manifests 

nonrepeating rhythmicities. That is to say that changes in the character of the energy 

field exhibit probabilistic peaks and troughs, such as the pattern of sleep and 

wakefulness, but that the exact conditions of one period of the wave do not repeat as 

the human field evolves (Sarter, 1988). A pattern of human life evolves as the 

person grows and develops. For example, the pattern of respiratory rate differs for 

an infant and an adult. There are differences in rate, defined as number of paired 

inspirations and exhalations per minute, as well as the rhythm and the depth of 

respiratory excursion. Human patterns are discerned in a number of individuals 

although slight variation within the pattern may reflect individual differences as well 

as evolution over time. 

Ordinarily, the pattern of art individual is characterized by cyclic or periodiC 

regularity, such as the circadian fluctuation of peak and trough values in body 

temperature. Such a pattern is predictable by determining the rhythm of cyclical 

activity. Frequently, environmental factors influence the human pattern, sometimes 
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disrupting the regularity of the cycle. When the pattern of human life systems 

becomes dysrhythmic, it evolves to another level of complexity. This change in 

pattern affects an individual's relationship with the environment. promoting a new 

style of relating to the environment. Humans exist in continuous interaction with the 

environment. As a person evolves, the style of expressing the human and 

environmental relationship changes. Patterning is a process by which the individual 

manifests the quality of participation with the environment. Human life pattern is 

constantly evolving by way of multidimensional innovative change (Reeder, 1986, 

59) . 

The third constuct is openness. Openness is defined as the capacity for 

constant exchange of materials and energy with elements in the environment (Rogers, 

1970, 49) .Energy flows freely between human and environmental fields. The 

continual interchange between the energy fields is called "continuous mutual 

process." The piocess is completely open, not limited to temporal or circumstantial 

events. Changes which occur in the human field occur" by way of a rhythmical flow 

of energy waves as the (human) field engages in interaction with the environmental 

field" (Floyd, 1983, 44). An open system tends toward increasing order and 

complexity. which is called "negentropy". The concept of openness is contrasted with 

a closed or mechanical system which does not exchange energy freely and which tends 

toward increasing disorganization or entropy. 

The fourth construct in the Rogerian scientific paradigm is four

dimensionality. Rogers considers the four dimensional reality of an individual to be 

the "relative present;" that is, the immediate experience of human field. Four 

dimensionality is defined as the intersection of the experience of life as time passes 
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(Rogers, 1970, 57) with the reference point being the moment-to-moment 

perception of an individual's experience. Each person's relative present is different 

from that of another person. Four dimensionality as Rogers conceptualized it differs 

from Einstein's proposal of the union of three dimensionality with time. Rogers 

expresses four dimensionality as a "nonlinear domain without spatial or temporal 

attributes" (Reeder,1986, 49). Four dimensionality is an abstraction of the way 

each individual experiences his or her own energy system. Thus, as each human field 

is unique, so too is the relative present coordinate with any human energy field 

(Reeder,1986). 

Principles of Homeodynamics 

Rogers' conceptual system arises from a belief that human beings are 

inseparable from their environments, and that human and environmental energy 

system are continually in the process of mutual change. The movement of energy is 

not directed toward a return to a baseline condition, or homeostasis, but instead 

moves toward increasingly more complex, intricate patterns. Rogers considers this 

relationship to be dynamic, not static, and coined the term "homeodynamic" to 

represent the continuous intermingling of energy systems as each evolves. 

Rogers originally identified four principles of homeodynamics (1970) but 

currently considers three to be germaine to describing the nature, direction and 

character of change in energy fields: resonancy, helicy and integrality. These three 

principles express the relationships among the constructs which were discussed 

previously. Resonancy signifies that change in energy field is propagated by waves. 

Helicy refers to the unidirectional nature of the evolution of the human energy field, 

which unfolds in innovative, creative ways toward increasing complexity and 
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diversity. Integrality means that human and environmental energy field changes 

occur simultaneously, as each is constantly influenced by the other. Each of the 

homeodynamic principles will be discussed in f\Jrn. 

Resonance is defined as a "continuously propagating series of waves between 

(a person) and environment characterized by invariance under transformation" 

(Rogers, 1970, 102). There is a rhythmical flow of energy between a person and the 

environment. Resonance facilitates the process of mutual repatterning of energy 

fields. Energy fields resonate at different frequencies. The optimal environment to 

facilitate the exchange of energy occurs when two fields possess the same fundamental 

resonance. Resonantly-coupled fields readily exchange energy (Wilson & Fitzpatrick, 

1984). Rogers proposes that the individual and the environment change during the 

course of an interaction. In the case of two people interacting, mutual exchange 

occurs. "When one person interacts with another, there is an interaction of fields as 

they become the immediate environment of each other. If a change then occurs within 

either person, it is considered to be an outcome of this field interaction" (Quinn, 

1984, 44). Repatterning in one person leads to changes in the pattern of the other. 

"Resonancy accounts for the ability of external rhythmic processes resonating with 

internal processes to enhance fluctuations until at the critical point, a new level of 

organization or sudden qualitative change occurs"(Wilson & Fitzpatrick, 1984, 39). 

The expression of human life potential unfolds as an individual grows and 

develops. Rogers labels this developmental pattern "helicy" which describes the 

nature of human and environmental energy fields. "The nature and direction of human 

and environmental change is continuously innovative, probabilistic and characterized 

by increasing diversity ... manifesting nonrepeating rhythmicities" (Rogers, 1980, 
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333). Life processes evolve unidirectionally in sequential stages along a curve which 

has the same general shape all along but which does not lie in a plane (Rogers, 1970, 

99). Each situation is unique. Similar circumstances may occur, but the individual 

evolves to higher complexity as time progresses. Interactions do not repeat, nor does 

a person regress to a previous level of development. "Past experiences become 

preserved in the space time structure and each new level of integration includes more 

interactions . . . all change grows out of prior processes" (Wilson & Fitzpatrick, 

1984, 39). 

Rogers believes that human and environmental energy systems constantly 

exchange matter and energy (Rogers, 1970, 54). The exchange of energy occurs 

because human and environmental fields are coextensive, and are integrally related. 

Integrality characterizes the interaction between open systems. "The principle of 

integrality explains the fundamental dynamics of change or self development in a 

universe of open systems, interacting as wholes" (Wilson & Fitzpatrick, 1984, 35). 

The human organism is this model exists as an energy system that is coextensive with 

environmental energy, such that the person and environment are integrally related 

and the energy field extends to infinity. Rogers asserts that there are no real 

boundaries between human and environmental energy fields, but that arbitrary 

boundaries may be drawn to distinguish between the two for purposes of research 

(Rogers, 1970). Human energy fields exist in constant interaction with surrounding 

energy fields (Keller & Bzdek, 1986). The integral relationship between humans 

and their environments manifests as a "continuous emergence of new patterns in man 

[sic] and environment" (Rogers, 1970, 62). 
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Rogers' conceptual system of nursing centers on the unitary human being. 

"Man [sic] is a unified whole possessing his own integrity and manifesting 

characteristics that are more than and different from the sum of the parts" (Rogers, 

1970, 47). Rogers views the human being as a complete organism in relationship 

with the environment. The individual is capable of thinking about the 

interrelationship between self and environment and of imagining improvements in 

life. Human beings convey thoughts to each other by way of language, which is a 

symbolic representation of each one's personal experiences. Humans express 

emotions of joy, sorrow, love, fear and anger as an outgrowth of what they sense or 

feel as they experience life. "Abstraction and imagery, language and thought, 

sensation and emotion are fundamental attributes of man's [sic] humanness" (Rogers, 

1970, 67). 

The pattern and Energy Theory of Well Being 

The theoretical framework for this study is called the pattern and energy 

theory of well being. The pattern and energy theory of well being is deduced from 

Rogers' conceptual system of unitary human being (1970) and is based on the 

premise that a person is a unified whole, in continuous interaction with the 

environment. Environmental conditions exist which can be said to be consonant with 

the human energy pattern. Consonance is defined as freedom from discord, or being in 

harmony or agreement (Webster, 1979, 242). Rhythmical patterns exist in the 

human field. These inherent patterns interact with external rhythms and mutual 

change is induced which is assumed to be the consequence of an energy exchange. 

Internal human processes govern the character of change which takes place. External 
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rhythmical events which are synchronous with patterns inherent in the human field 

facilitate the interchange of human and environmental energy. This situation is 

considered to be one of consonance. If an exchange of energy is necessary for the 

maintenance of the life processes or for evolution and growth, then encounters which 

are characterized by consonant energy patterns may be mutually enhancing to human 

and environment, and may enable an individual to express their full life potential 

(Wilson & Fitzpatrick, 1984, 38). 

On the other hand, human and environmental patterns may be out of harmony 

or dissonant. Dissonance is defined as energy systems which are marked by discord 

or incongruity (Webster, 1979, 331). Human and environmental energy fields may 

be out of phase. The waves still interact, but the change in the energy fields may 

interfere with rather than enhance the fluctuations in human field pattern. 

The synchrony of human and environmental fields is the driving force behind 

the theory of pattern and energy. Synchrony is defined as the quality of the harmonic 

interaction between energy systems; that is, whether the systems are consonant or 

dissonant with respect to each other. Human and environmental field changes are 

influenced by the ease with which energy passes from one system to its complement. 

The human field pattern attains its maximum potential when interacting with a 

consonant environmental energy field. 

Human and environmental fields undergo mutual changes when interaction 

occurs. This process is referred to as repatterning. A change in pattern, or 

repatterning, occurs in many ways: a spontaneous shift in pattern within the 

individual, manipulation of the field as a result of naturally occurring phenomena, or 

redirection of the field by conscious intervention of another person. "Interaction 
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results in the repatterning of the individual and the environment which leads to a 

revision in the interaction and further evolution of new patterns" (Crawford, 1982, 

2). In this study, repatterning was explored as an outcome of the interaction between 

nurse and client by way of a patterned intervention, massage. (Figure 1.) The 

following sections discuss the relationships among concepts in the pattern and energy 

theory, and the operationalization of the concepts. 

Figure 1. The Pattern and Energy Theory of Well Being 

i I 
DISSONANCE i REPAlTERNIN: c:x:NO..w\CE 

IRRITABILITY 
PATIERNED 

INTERVENTION QUIESCENCE 

STRESS-RELATEC t#SSN3E. 
SELF-COMFORTING 

BEHAVIOR BEHAVIOR 

Conceptual Level: Patterned Intervention, Irritability, and Quiescence 

Patterned intervention is a process of presenting a rhythmic sensation to an 

individual in such a way as to involve the person in the experience. Patterned 

intervention can be offered to an individual from the environment, from another 
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person, or from an internal process. The intervention intends to expose a person to a 

pattern and to create a synchronous response in the individual with respect to the 

rhythm of the intervention, thereby changing the human interaction with the 

environment. Through the process of exposing a person to patterned nursing action, 

the relationship between the person and the environment changes. The model posits 

that introducing patterned intervention which is synchronous with internal processes 

promotes the interaction between the person and the environment. Patterned 

experiences have been associated with beneficial changes in behavior of premature 

infants (Harrison, 1985). 

The theory of pattern and energy considers the human field pattern to be a 

manifestation of the quality of the relationship with the environment. Consonance is 

manifested as quiescence in the preterm infant. Quiescence is defined as a state of 

being quiet, tranquil, or a state of peace and relaxation (Webster, 1979, 947). 

Dissonance is manifested by irritability, which is defined as an abnormal or 

excessive excitability (Webster, 1979, 612) which is accompanied by a feeling of 

being at odds with the environment. 

The concepts are interrelated by the following propositions. Irritability and 

quiescence are human field patterns which are subject to change through the process 

of patterned intervention. Patterned intervention by a health professional may be 

directed toward enhancing human and environmental synchrony so as to assist a 

person in actualizing their human potential. Client manifestaiions of irritability or 

quiescence indicate how the individual has changed. If the intervention is patterned in 

synchrony with inherent human rhythms, quiescence occurs, whereas if the 

intervention is not patterned in synchrony with inherent human rhythms, 
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irritability results. There is some evidence that rhythmical nursing action is 

associated with positive changes in the clinical condition of preterm infants even 

though the intervention Is given to all subjects at the same rhythmical frequency 

(Harrison. 1985). There may be certain optimal frequencies for planned nursing 

intervention. These may be the frequencies which represent the inherent human 

rhythms of preterm infants. 

The tendency of an individual premature infant toward quiescence or 

irritability is governed by the process of knowing participation. Knowing 

participation is defined as the ability of a person to maintain the integrity of their 

energy field while undergoing continuous evolutionary change (Rogers. 1970. 63). 

An individual moves from irritability to quiescence through a process of knowing 

participation. Knowing participation is the ability of the individual to appraise the 

level of involvement with the environment and to alter patterns of behavior in order 

to achieve greater or lesser involvement. A person experiences constant change in 

self and environment throughout life. These changes precipitate the emergence of new 

patterns in the individual. The pattern of a human being alters continually as the 

person interacts with the environment. As the individual integrates ongoing life 

experiences. personal identity evolves to higher levels of complexity and diversity. 

Knowing participation is the driving force behind the transformation between 

quiescence and irritability. 

Knowing participation with respect to premature infants is referred to in the 

literature as "self regulating behavior." Lambesis and others define self regulating 

behavior as the ability of the infant to soothe itself in the presence of disruptive 

stimulation (Lambesis et al.. 1979). Self regulating behavior might be 
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reconceptualized as a phenomenon of knowing participation in which "man [sic] 

maintains himself while undergoing continuous change" (Rogers 1970, 63). The 

infant monitors the effect of interaction with the environment and either seeks 

contact with others or draws inward to protect th~ self from excessive stimulation. 

Knowing participation occurs as an unconsciolls as well as a conscious process, 

because it does not necessarily involve cognition. At the precognitive level of 

development, such as that of the premature infant, "knowing" participation means 

awareness of one's environment and one's participation in it. It also refers to the 

ability of the individual to change the pattern of participation with the environment. 

The pattern and energy theory defines knowing participation as the process through 

which a person directs changes in life experiences. Individuals possess the ability to 

change their field pattern, but the activation of knowing participation may require 

intervention from another person to catalyze the exchange. Patterned intervention 

catalyzes a change in an individual's interaction with the environment. 

Operational Level: Stress Related Behaviors, Massage, and Self Comforting Behaviors 

Individuals produce multiple manifestations of their energy fields. This study 

restricts observations of field manifestations to those which are observable to the 

senses or detectable by electronic monitoring devices. A single energy wave may not 

capture the intricacies of the pattern of a human energy field, so patterns of several 

variables will be superimposed to identify a pattern profile for preterm infants. 

The concept of irritability has been operationalized as a complex of stress 

related behaviors and vital signs which indicate that the infant is experiencing 

distress. Stress related behavior is defined as any purposive activity which is 

undertaken by a person that is designed to remove that individual from a situation or 
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from an overwhelming Jevel of stimulation. An infant who experiences a heel stick 

startles, pulls the heel toward the body, cries and changes color. More severe 

reactions result when an infant is exposed to multiple sensory overload in an 

intensive care environment. Certain behaviors such as tremulousness, convulsion, 

cardiac arrhythmia, acrocyanosis, irregular respirations or disturbances in the 

pattern of sleep and wakefulness may indicate distress in a premature infant who is 

unable to integrate the level of input (Klaus & Fanaroff, 1986). Other behavioral 

cues of infant distress include turning the head away from human interaction, 

vomiting, increased pulse or blood pressure, high pitched cry (Klauss & Fanaroff, 

1986) or lapsing into a deep torpor (Saint-Anne Dargassies, 1977). Physiological 

signs of stress in preterm infants are reflected in a pulse rate above 160 or below 

120 beats per minute, or a respiratory rate above 60 or below 40 breaths per 

minute. 

The concept of patterned intervention has been operationalized as a gentle back 

massage. Massage is a type of patterned intervention using touch as a means to 

introduce change. Massage is defined as a technique which uses a sequence of 

rhythmical stroking actions to bring about a change in an individual's energy pattern. 

The practitioner of massage uses a systematic appraisal and treatment procedure 

which is intended to modify the pattern of human response by introducing 

rhythmical, relaxing touch (Booth, Johnson-Crowley, & Barnard, 1985). Even 

though individual infant patterns vary, research with patterned oscillation of a water 

bed identified certain frequencies of oscillation which were comforting to most 

preterm infants (Korner, 1981). The environmental event enhanced the fluctuation 

in the human field despite differences in internal rhythmic processes. This 
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investigator assumed that patterned touch which was offered at a standardized 

frequency would induce a change in preterm infants and that these changes would be 

evident in behavior and vital signs. 

Self comforting behavior is a manifestation of quiescence. Self comforting 

behavior is defined as the ability of the individual to console herself or himself when 

disturbed. Self comforting is used instead of self regulating. because the latter term 

connotes a homeostatic process which is controlled by a response to a stimulus. 

Comforting is a term which co.nnotes a process of consoling and which evolves with 

the individual, so that as a person develops. she or he continually creates different 

ways to comfort herself or himself. Als and others (1986) have identified specific 

behaviors which are directed toward self consolation. These behaviors include flexed 

posture. good muscle tone. moving extremities to midline. clasping of hands or feet, 

grasping. holding on. regular respiratory rhythm, pink skin color, smooth muscular 

movement, and well-modulated sleep state. These behaviors indicate that the infant is 

in a quiet relaxed state. Jay (1982) discovered that small movements of the hands of 

preterm infants, particularly an orientation of an open palm with relaxed. unfisted 

fingers. was associated with a reduction in oxygen requirements and an increased 

partial pressure of oxygen in the body. Subtle behavioral changes may indicate 

significant changes in the clinical condition of the infant. Physiological indices of 

comfort include pulse rate between 120 and 160 beats per minute and respiratory 

rate between 40 and 60 breaths per minute, as discussed in the following paragraph. 

Physiological parameters were also considered to be indicators of irritability 

or quiescence. Norms of physiological function change as the infant matures. For 

example. the patterns of respiration and pulse change as the infant develops. 
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Respiratory rhythm is irregular or periodic, especially before 37 weeks. 

Respiratory rate ranges between 40 and 60 breaths per minute (Klaus & Fanaroff, 

1986). The respiratory rate diminishes notably at 38 weeks, but it is still more 

rapid for premature infants than the full term neonate (Oreyfus-Brisac, 1970). 

Pulse rate is rapid (120 - 160 beats/minute) and irregular for a large proportion 

of premature infants (Klaus & Fanaroff, 1986). Pulse rate of prematlire infants at 

38 weeks gestational age exceeds that of term neonates_ Updike et al. (1985) noted a 

circadian periodicity to the rhythms of skin temperature, partial pressure of oxygen, 

and respiratory pause frequency of premature infants, but not for their pulse rate. 

"The time between 2300 and 0500 represents a phase of less than optimal 

physiological status" for preterm infants (Updike et aI., 1985, 163). Waite and 

Thoman (1981) correlated episodes of apnea with sleep state of preterm infants. 

Longer and more frequent apneic episodes were associated with active sleep in infants. 

Periodic function of the respiratory system may be related to the occurrence of 

sudden infant death syndrome (SIOS) which shows a peak incidence at 0400 

(Ariagno, Guilleminault & Korobkin, 1981). Pulse and respiratory rates which are 

outside the accepted norms are indicative of high arousal levels. 

This study describes the pattern of preterm infant energy fields which are 

exposed to an intensive care nursery environment. Two environmental 

circumstances were explored: 1) the infant in the environment of routine nursing 

care in this setting and 2) the infant in the same environment after having 

experienced a gentle back massage. The purpose of the study was to identify the 

pattern profile of preterm infants in these situations, and to determine whether 

there were any changes in the energy field pattern of infants after they had a massage. 
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The intensive care nursery was assumed to be dissonant with preterm infant energy 

systems (Unn, Horowitz & Fox, 1985), and patterned intervention was postulated to 

induce a change in the infant energy field which facilitated human and environmental 

energy exchange. One might expect that if an infant is exposed to patterned, gentle 

human touch, then the infant would experience a change in energy field pattern, 

manifested by increased complexity and diversity of the patterns of outcome 

variables. Specifically, the pattern and energy theory of well being suggests that 

massage would increase the frequency of self comforting behavior, decrease the 

frequency of stress related behavior and decrease the pulse and respiratory rates so 

that these physiological measures approximate those of more mature infants. 

Symmary 

This chapter has described the pattern and energy theory of well being and the 

application of the theory to a study of premature infants and their behavioral 

patterns which are associated with gentle skin massage. The pattern and energy 

theory of well being focuses on the individual person who engages in interaction with 

the environment and who modulates the level of interaction by knowing participation. 

Reeder (1984) asserts that pattern "persists throughout mutual processes and is 

retrievable; it provides continuity in change" (Reeder, 1984, 18). This study 

explores the life patterns of premature human infants. 

This study intends to describe the pattern of human field phenomena of 

preterm infants. The author has chosen the technique of gentle skin massage to 

operationalize the mutual process of patterning. The literature on preterm infants 

suggests that there may be rhythmical patterns in preterm infant behavior which 
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may be indicators of human and environmental synchrony. The following chapier 

describes studies which have used a Rogerian conceptual scheme as the basis for the 

investigation, then reviews studies of preterm infants as a means to establish the 

substantive background for the investigation of this population. 
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Chapter 3 

Review of Selected Literature 

This investigation relates the Rogerian conceptual system to a population of 

preterm infants in the context of the neonatal intensive care unit. This chapter 

examines studies in Rogerian science, prematurity, and the environment of the NICU. 

Rogerian scientists have tested the principles of homeodynamics as to the ability to 

describe, predict and prescribe energy field phenomena. Following a review of 

selected studies of Rogers' sCience, studies are reviewed which describe the 

difficulties that premature infants experience in the NICU environment. Finally, a 

series of studies is presented which illustrate the effect of patterned intervention on 

preterm infants. Many different types of stimulation have been tested. Of particular 

interest to this investigator are studies that incorporate patterned touch with 

preterm infants. Several studies demonstrate that intentional, rhythmical action is 

beneficial to preterm infants. This collection of studies forms the foundation for the 

operationalization of the theory of pattern and energy. 

The Releyance of Rogerian Science for Nyrsing' Studies using a Rogerian paradigm 

Rogerian studies are based on one of the homeodynamic principles: resonancy. 

helicy or integrality. Examples of studies which test these principles will be 

reviewed in turn. 
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Resonancy is characterized by a transfer of energy between a person and their 

environment. Gueldner (1986) described the relationship between an imposed 

rocking motion and human field motion. The concept of human field motion is defined 

as an "experiential multidimensional position of the person, based on the premise 

that a human energy field evolves toward increasing wave frequency and increased 

motion" (Ferrence, 1986, 98). Human field motion is the merging of action and 

awareness in which an individual becomes self absorbed and simultaneously less 

aware of three dimensional objects and clock time (Ferrence, 1986). Ferrence has 

demonstrated that there is a relationship between human synergistic development and 

field motion, and that there are at least two dimensions, complexity with diversity 

and pattern with field motion, which account for this relationship. Gueldner built 

upon Ferrence's work, using an experimental design to test the relationship between 

imposed motion, perceived motion and a feeling of being rested. Gueldner randomly 

assigned 31 elderly subjects to one of three conditions: imposed rocking, individually 

controlled rocking and control (no rocking). Gueldner postulated that ihere wouid be 

a posiiive relationship between imposed rocking and perceived human field motion 

and between perceived field motion and reported restedness. She also predicted that 

those subjects who were allowed to control the rate of rocking would perceive 

greater field motion than those subjects for whom the rate of rocking was controlled. 

All subjects experienced a five day introductory regimen in order to control for the 

introduction of the research team into the environment of the nursing home, and for 

the socialization which resulted as subjects rocked with their respective treatment 

groups. Subjects then experienced one of the treatment conditions for 10 minutes on 

five consecutive days. Subjects indicated their perception of field motion and 
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restedness on written tests which were adapted to accommodate visual and educational 

characteristics of the sample. There were no statistically significant differences 

among the groups in perceived human field motion, so no relationship between 

imposed or preferred rate of rocking with field motion was established. There was a 

trend toward a positive relationship between rocking and increased human field 

motion. There was a correlation between perceived field motion and reported level of 

restedness. Subjects who said they had higher field motion also claimed to be more 

rested. 

Helicy is defined as the progression of human field pattern toward more 

complex, diverse forms. Two studies of helicy were mentioned briefly in Chapter 1 

and are reviewed in more depth here. Malinski (1986) investigated the relationship 

between hyperactivity in children and the perception of short wavelength light. This 

reseaich was designed to test the theory of accelerating evolution by examining the 

correlations between hyperactivity and perception, which was measured by color 

preference and vision in short wavelength light. The hyperactive child was assumed 

to be a "manifestation of accelerating rhythms" (Malinski, 1986,110), who might 

be expected to manifest faster rhythms and motion, and a shift toward wave patterns 

of higher velocity and energy than "normal" children. Light was conceptualized as a 

vibrational wave pattern, with the spectrum of visible light ranging from low 

frequency longer waves (red) to high frequency short waves (blue). Energy was 

considered to be proportional to frequency. Malinski tested whether hyperactivity 

manifested as perception of numbers on a field of short wave length light or 

preference for colors associated with the short wave length of the visual spectrum of 

light. Subjects were rated on hyperactivity and given a screening test for color 
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blindness. If subjects passed the test for color discrimination, they were given a 

color preference test followed by a test for color pattern discrimination. Malinski 

discovered no significant correlations between color preference toward shorter wave 

length or color perception among hyperactive children, although there was a trend 

toward a preference for colors in the short wavelength end of the spectrum. Malinski 

indicated that the instruments allowed for a limited range of responses, thus 

restricting possible responses of the subjects. 

Floyd (1983) developed and tested a theorem from the postulate of helicy. 

She hypothesized that "persons experiencing a deviation in the rhythmical 

relationship with their environment will manifest greater complexity and diversity 

in their sleep-wakefulness patterns than persons who are not experiencing such a 

deviation" (Floyd, 1983, 43). Deviations in the rhythmical relationship between 

humans and environment "are postulated to manifest themselves in disruption and 

reorganization of the human and environmental fields directed toward the evolution of 

a new rhythmical relationship" (Floyd, 1983, 42). Within this framework, Floyd 

conducted a study which tested two predictions regarding the increasing complexity 

and diversity of the human cycle of sleep and wakefulness: 1) the amount of 

wakefulness will increase and 2) the frequency of sleep-wakefulness cycles will 

increase in relation to disturbances in the interchange of human and environmental 

energy (Floyd, 1983, 43). Sixty people participated in the study. Each subject 

worked in a setting that provided 24 hour service, such as a factory, hospital or 

airport. The type of labor was not controlled. Shift workers were either rotating 

from one shift to another, or were nonrotating, and had worked the same shift for at 

least 4 months. Half of the subjects rotated shifts and the other half did not rotate. 
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Subjects were matched for gender and age. Subjects recorded sleep and wakefulness 

on a chart. Charts were then compared for differences in the sleep cycles of rotating 

and nonrotating shift workers. There were no statistically significant differences in 

the number of hours slept in 24 hours or in the frequency of sleep-wakefulness 

cycles. There was greater variance in sleep pattern among the rotating shift workers 

than nonrotating workers. Change in human pattern was associated with a 

continually changing work schedule, thus in part supporting Floyd's theorem that 

disturbances in the human and environmental pattern would be reflected in diversity 

in sleep and wakefulness. 

Three studies of the principle of integrality will be reviewed. Integrality 

refers to the continual interchange of energy between a person and the environment. 

McDonald (1986) conducted an experimental study of whether the perception of pain 

was changed by exposure to red or blue wavelength light, or to length of exposure to 

blue light. A 40-watt incandescent white bulb was used as a control for the reduction 

of pain of rheumatoid arthritis from the heat which was generated by the lights used 

for the treatment. According to McDonald, pain is comprised of sensory and reactive 

components which are influenced by sociocultural and cognitive variables. She noted 

that pain is an individual experience, based on rhythmical phenomenon, having wave 

pattern characteristics and as such it could be considered to be an expression of the 

energy field of a unitary human being. McDonald created an auditory analogue for the 

measurement of pain; she asked her subjects to match the level of intensity of their 

pain to a level of sound intensity (loudness) which the subjects dialed on an 

audiometer. She hypothesized that exposure of a painful hand to predominantly blue 

light, which is a short wavelength light, would be more likely than exposure to longer 
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wavelength red light to be associated with reduction in pain intensity. She also tested 

whether the length of exposure to blue light was associated with the intensity of pain. 

McDonald found no difference in the intensity of pain with exposure to red or blue 

light but the intensity of pain was significantly reduced as the length of exposure to 

blue light was increased. The effect of the light on pain perception was not influenced 

by the subjects' ability to see the light during treatment. McDonald concluded that the 

study supported the principle of integrality. The length of exposure to longer wave 

length light imposed a change in the rhythmical pattern of perception of pain, as 

measured by intensity of sound. 

Quinn (1984) tested whether the mutual exchange of energy between human 

and environmental fields could occur without physical contact. In the Rogerian 

conceptual system, human and environmental energy fields are considered to be in 

continuous interaction. When people interact, each becomes the immediate 

environment of the other. If a change occurs in either, it is considered to be the 

outcome of the energy field interaction. Quinn believed that therapeutic touch would 

introduce changes in the client by way of energy field exchange. If this were true, 

then physical contact should not be necessary for an effect to manifest. Quinn 

hypothesized that therapeutic touch without physical contact would have the same 

effect as theraprutic touch with phYSical contact. Quinn randomly assigned 60 

subjects to an experimental group or to one of two control groups. The experimental 

condition of noncontact therapeutic touch consisted of the nurse being centered, 

moving the hands over the body to assess the person's energy field, reducing areas of 

tension by moving the hands from the midline to the periphery of the body and 

directing energy to the client by placing the hands 4 to 6 inches above the solar 



49 

plexus. The intervention lasted 5 minutes. A mimic treatment was established to 

simulate the movements of therapeutic touch, but nurses who gave the control 

treatment had no knowledge of therapeutic touch. This treatment was also given 

without physical contact with the subject. The second control group received no 

treatment. Quinn measured the subjects' level of state anxiety before and after 

treatment. Analysis of covariance revealed a significant decrease in state anxiety 

after treatment with noncontact therapeutic touch. No treatment effect was found for 

subjects in either control group. Quinn compared her results to those of Heidt 

(1981) and found that noncontact therapeutic touch and therapeutic touch with 

physical contact produced nearly identical results in reducing state anxiety for 

persons who were hospitalized on a cardiovascular unit. Quinn's study lends support 

to the premise that human and environmental fields mutually exchange energy and 

that the energy could be transferred without physical contact. 

Smith (1986) also investigated the principle of integrality by examining 

whether healthy subjects who were confined to bed in an environment of harmonic 

sound perceived themselves to be more rested than similar subjects whose quiet 

environment consisted of ambient noise. Smith randomly assigned 120 subjects to 

one of two laboratory conditions; varied acoustical environment or quiet ambience. A 

person was considered to be an energy field which could be influenced by 

environmental energy. Smith operationalized field energy as sound. Her treatment 

conditions were devised to test the difference between the effect of patterned sound and 

a hushed environment on the subjects' perception of restedness. The individuals' 

experience of the human and environmental interchange of energy was assumed to be 

reflected in the perception of a feeling of relaxation and harmony. Smith 
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hypothesized that subjects would be more rested when confined to an environment of 

varied harmonic auditory input than for those who experienced quiet ambience. A two 

group pretest-posttest experimental design was used. Smith modified Borg's tool of 

perceived exertion to measure perceived restedness. The perception of rested ness 

was an index of the person's experience of the environment in that it asked the 

subjects to recall an image of themselves in the environment and to rate that 

experience. An analysis of covariance revealed that a varied pattern of auditory input 

promoted restfulness. "This contributes support to the principle of integrality in 

that it demonstrates that the human-environmental field process is continuous ... or 

mutually integrated" (Smith, 1986, 27). 

Clinical Stydies of preterm Infants in an Intensive Care EnYironment 

Clinical researchers believe that the environment of pretsim infants, 

namely, the neonatal intensive care unit (NICU), may be detrimental to infant 

developmental progress. The special care nursery that houses the infant is primarily 

set up for biological survival. "Incessant vigorous ventilation ... the use of drug 

therapy ... constant, noisy mechanized monitoring of the infant's vital signs, and 

unvarying bright lights" (Als, Lester & Brazelton, 1979, 173) comprise the 

environment. Oral feedings are often eliminated in favor of high caloric intravenous 

solutions or liquids that are fed to the infant through a tube that is passed into the 

stomach. These types of feeding prevent the integration of sucking with the 

satisfaction of hunger, thereby interfering with a natural pattern of behavior. It is 

sometimes recommended that a premature infant be handled as little as possible 

(Gottfried & Gaiter, 1985). "Not only is the preterm infant an organism in an 
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environment for which he has not yet evolved, but he (sic) is an organism whose 

biological program is called upon prematurely .so that the normal sequence of 

subsystem differentiation and integration generally found by term has not yet been 

executed" (Als et aI., 1979, 179). Some health professionals recognize that the 

environmental conditions of the neonatal intensive care nursery may impede the 

infant's ability to integrate incoming information and may affect the infant's 

intellectual and social development later in life (Cohen, Parmelee, Beckwith & 

Sigman, 1986). In order to ameliorate some of the detrimental effects of the NICU, 

attempts have been made to provide sensory or social experiences to premature 

infants and to test the effects of such interventions on the developing child. A calming 

sensation theoretically changes the infant's experience in the environment, thereby 

offering the opportunity for the infant to change the pattern of interaction with the 

surroundings. 

The EnYironment of premature Nurseries 

The environment of a premature infant affects the infant's behavior and 

development (Neal, 1968; Rice, 1979; Kramer, Chamarro, Green & Knudson, 1975; 

Rose, 1983). Three facets of the environment will be discussed in detail: 1) sound, 

2) social interaction, and 3) tactile experience. Newman (1981) conducted a 

phenomenological study of a neonatal intensive care unit and reported the influence of 

the environment on the behavioral patterns of premature infants. She determined 

that the environment of 10 preterm infants of 28 to 32 weeks gestational age 

contained noxious noise levels. Inside the incubator, the level of ground noise 

averaged 62 decibels (dB). Long, Lucey and Philip (1983) measured levels from 50 
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to 57 dB inside isloettes in another NICU. Gottfried and Hodgman (1984) found sound 

levels in an intensive care nursery to be between 70 and 80 dB and although the 

sound level fluctuated continuously, the average intensity of sound in this 

enviornment was equated with large machinery. "The acoustic environment of the 

neonatal intensive care nursery is characterized as high intensities at low 

frequencies" (Gottfried & Hodgman, 1984, 293). Newman (1981) suggested that 

the ground noise itself was not damaging but it was loudest at low frequencies and 

masked sounds such as human voices, public address announcements, telephones and 

monitors. Mechanical noises such as slamming doors, squeaking machinery and 

whirring addressograph machines penetrated more clearly. "These sounds ... coincide 

with startle, jerk and jump activities in the infants" (Newman, 1981, 450). These 

startle responses require expenditure of energy that is costly to the preterm infant 

who has low energy reserve. With prolonged exposure, "behavior disorganizes and 

the infant is exhausted" (Gill, White & Anderson, 1984, 216). The younger the 

infant, the more apt it is to experience tempests of movement which are set off by 

such environmental stimuli. "When (the movements) subside, the infant seems 

exhausted; he (sic) sinks into a deep turpor upon which even a painful stimulus has 

no effect" (Saint-Anne Dargassies, 1977, 204). 

There is some concern about the effect of environmental noise on preterm 

human infants because young animals of other species are more susceptible to hearing 

loss caused by noise damage than are mature animals (Falk, 1985). In addition, 

"noise induced hearing loss can be potentiated by the use of ototoxic aminoglycoside 

antibiotics" (Falk, 1985, 5), a class of drugs which are frequently used to treat 

infections in newborn infants. Hubatch and colleagues (1985) estimated that one in 
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fifty children who require NICU care will develop a hearing loss. In addition to 

potential hearing losses, sudden, loud noises were found to contribute to hypoxemia 

(Long et al.. 1980) which is associated with apnea. 

Chapman (1979) enumerated the detrimental effects of environmental factors 

on development and suggested using patterned sound as an intervention. "The 

premature infant is at risk for both morbidity and mortality. His writhing 

contributes to weight loss and his extrauterine environment does not contain the 

multi-modally patterned afferent stimulae that impinge on the developing brain in 

utero. Sound is the most effective modality to achieve concurrent decrement in 

motility along with enhancement of cortical activity" (Chapman, 1979, 61). 

Gottfried and Hodgman (1984) recorded few instances of social interaction or 

integration of social and sensory experiences between preterm infants and hospital 

personnel. The premature infant begins life in an incubator. "Experiences are 

separated except in the circumstance of parental interaction. Staff members work 

while standing by the isolette and if they speak, they address the infant or another 

staff member over the top of the isolette and are almost inaudible to the premature 

infant" (Newman, 1981, 451). Furthermore, the infant will not be able to see the 

staff member who is giving care if the nurse is outside the visual field of the infant. 

Infants receive care from several different professionals during the course of a day. 

Staff members have varying levels of sensitivity to infant's cues for social 

interaction, so some staff and patient relationships do not enhance the infant's 

evolving skills of relating with others. Gottfried and Hodgman (1984) saw few 

attempts of verbal stimulation of preterm infants by hospital staff members. 
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Conversely, parental contact demonstrated awareness and encouragement of 

social skills of preterm infants. Newman (1981) noted that parents of some 

premature infants visited regularly and attempted to integrate the sensory and social 

environment of their babies by sitting near the incubator so as to be at eye level with 

the child, opening the portholes and speaking to the infant while touching him. This 

type of integration of environmental sensorium with social contact was not provided 

by nurses or doctors (Gottfried & Hodgman, 1984). "For the full term newborn, 

interacting with parent or staff, a sensory environment is a matter of integrated 

sensory stimuli. Holding, speaking, upright orientation and visual engagement occur 

simultansously in an interactive context" (Newman, 1981, 451). The special care 

nursery presented a different contextual backdrop in that sensory integration was 

provided by parents but not by hospital personnel. Unfortunately, parental contact in 

the NICU nursery varied inversely with the seriousness of the infant's condition ; 

"the sicker the infant, the less parental interaction and the more time the infant 

spent with staff" (Newman, 1981, 451). Presumably, sicker children receive less 

social interaction or contextual imegration because parental contact is less for these 

children than for healthy newborn infants. 

Tactile experiences with staff generally involved painful or intrusive 

procedures such as heel punctures, tube feedings, and spinal taps (Newman, 1981). 

Infants whose physical condition was more serious were exposed to more painful and 

less integrative stimUli. "The infant is surrounded by electronic monitors, catheters 

and other sorts of equipment and keeping the life systems functioning seems to 

consume the total care time of hospital personnel. Little time, attention, or 

motivation is available to focus on the emotional and social developmental needs" 
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(Rice, 1979, 8). The focus of care is biological survival. Nurses do not provide the 

cuddling and caressing that a term infant receives. This practice is based on the belief 

that handling the premature infant increases the energy consumption thereby 

jeopardizing its physical well being (Roncoli & Brooten, 1985; Gottfried & Gaiter, 

1985). Als and associates (1979) believe that such an environment interferes with 

optimal survival of a preterm infant. "In an environment which is geared to acute 

physical care but which offers little opportunity for a disorganized nervous system to 

experience appropriate or contingently rewarding events ... recovery may be delayed 

or prolonged. Yet these are the conditions to which infants are exposed in our 

present special care nurseries" (Als et aI., 1979, 174). 

Studies of preterm Infant BehaYior 

The premature infant establishes a pattern of interaction with the 

environment of the special care nursery. The premature infant attains certain levels 

of maturation, and in so doing, establishes a way to survive successfully in the 

stress-filled environment of an intensive care nursery. By the time a fetus reaches 

28 weeks gestational age, it is considered to be viable, or to be able to survive outside 

the womb. The premature infant has evolved two characteristics which improve its 

chances for survival: 1) vigilance, or the ability to exercise selective attention to 

environmental events, and 2) interactive patterns which are contingent upon the 

infant's integration of environmental information. These latter patterns of 

behavioral interaction are referred to as primary reflexes and include the rooting, 

palmer grasp, crossed extension and Moro reflexes. Specific changes have been 

described for each stage of premature development (Saint-Anne Dargassies, 1977). 
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These responses represent one method of determining gestational age, based on the 

infant's ability to interact with the examiner and to demonstrate the appropriate 

patterns of behavior which characterize its chronological age. 

A person relates with the surroundings by incorporating environmental 

events into the pattern of human development. For example, preterm infants who 

have lived in an intensive care nursery for several weeks respond to light or to 

voices by ceasing activity and seeking the source of the stimulus. This response takes 

time to develop in the full term neonate, and indicates one effect of environmental 

interaction on the development of sensory awareness in infancy (Saint-Anne 

Dargassies, 1977). 

Newman(1981) recorded specific examples of preterm infant behavior in a 

phenomenological study that she conducted in an NICU. Infants have demonstrated 

developmental sequences of behaviors which are thought to be indications of the need 

for physical contact with their environment. Premature infants attempt to establish 

relationships between themselves and their environments (Newman, 1981) or with 

caregivers (Linn, Horowitz, Buddin, Leake & Fox, 1985; Als et aI., 1976). Rice 

(1979) noted that premature infants in a special care nursery rarely receive 

non intrusive tactile stimulation, and when they do, it is often self initiated, such as 

moving against the blankets. Newman (1981) recognized a similar pattern of seeking 

tactile stimulation, and labelled this phenomenon "range finding." Newman thought 

that the "intendedness either in maintaining contact with stable surfaces or moving 

rhythmically against them" (Newman, 1981, 453) served an orienting function for 

the infant through which he established his relationship with external factors in the 

environment. Newman watched as infants squirmed or wriggled in their incubators 
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until they came into contact with a firm surface, either a wall of the incubator or an 

object that had been fixed into place inside the incubator. The babies then stayed in 

contact with this surface unless moved by someone else. Over time, the physical 

contact changed from infant touching the surface to infant pushing against the surface. 

The premature infant gradually learned to prepare his body for contact through a 

sequence of behaviors such as turning the hand before contact or slowing the 

movement of a limb just before contact. Newman suggested that "range finding may be 

seen as a precursor to communication, identifying and confirming receptors for 

sensory stimulation and attentional focus" (Newman, 1981, 453). 

Nursing Interventjon wjth patterned SensorY Experiences 

"Increasing evidence indicates that the high risk infant may indeed benefit 

from special environmental manipulations" (Lipsitt, 1979, 155). Infant and 

environmental interaction in the neonatal special care nursery is characterized by 

an intense exposure of the infant to events which are not contingent upon infant 

activity. The environment is comprised of lights, sounds, scents and tactile 

sensations which are discontinuous or random with respect to the infant's behavior. 

Compare the intensive care nursery environment to that of the environment in utero. 

The fetus matures in a dark, close space which exposes the developing infant to 

rhythmical processes of the mother, such as hearing her heart beating and feeling a 

gentle rocking as she moves. In contrast, the nursery environment imposes strange 

and discontinuous events on the premature infant (Kraemer & Pierpont, 1976, 299; 

Peabody & Lewis, 1985, 206). "The immature brain may be more vulnerable to 

disorganization through exposure to excessive and inappropriate sensory stimulation 
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in the NICU and possibly more malleable in a beneficial sense to the proper amount of 

appropriate stimulation" (Parmelee, 1985, 242). Manipulation of the environment 

can, however, alter developmental and behavioral patterns of premature infants so as 

to enhance their interactive ability (Harrison, 1985). It has been suggested that the 

quality and the temporal patterning of the stimulation may be important 

considerations in the infant's experience in the NICU (Barnard & Bee, 1983). "The 

NICU environment has been characterized as providing little cross-modal 

stimulation, few temporally patterned stimulae, and little diurnal rhythmicity" 

(Linn, Horowitz & Fox, 1985, 420). The following section discusses nursing 

interventions which have been tested for their effect on the development or 

behavioral patterns of premature infants. Such developmental enrichment programs 

include vestibular, tactile or auditory sensations or programs of stimulation that are 

offered at a time to coincide with the premature infant's readiness to evolve to 

another level of maturation. 

The effects of vestibular stimulus by osci!lating beds has been investigated by 

several scientists. Neal (1968) studied infants who were of 28 to 32 weeks 

gestational age. She rocked the infants for 30 minutes each day in a motorized 

hammock which was suspended inside an isolette. Treated infants showed 

significantly improved motor, auditory, visual and muscular responses when 

compared to controls who were matched for age. The experimental group also gained 

more weight than control subjects. Barnard (1973) expanded Neal's study of 

vestibular stimulation to include an auditory stimulus of a tape recorded heart beat. 

Infants of 33 weeks gestational age were exposed to rocking in the isolette and to 

hearing the taped heartbeat sound. Infants who experienced treatment gained more 
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weight, were judged to be more mature at 35 weeks gestational age and moved into 

quiet sleep states more quickly than control subjects. Tuck, Monin, Duvivier, May 

and Vert (1982) explored the effects of oscillating beds on idiopathic apnea of twelve 

premature infants. The researchers discovered that subjects experienced less apnea 

when the bed was rocking than when it was stationary, and that apnea which was 

associated with a significant decline in the transcutaneous p02 occurred less 

frequently. In addition, subjects required fewer nursing interventions which were 

focused on ending apneic episodes. In other words, subjects were able to arouse 

themselves from episodic apnea. Korner (1982) reported two studies in which she 

and her associates introduced oscillation on a water bed and measured the effects on 

apnea of prematurity. Water beds which were oscillating within certain ranges of 

frequency and amplitude reduced idiopathic apnea in otherwise healthy premature 

infants. Kraemer and Pierpont (1976) gave auditory and vestibular stimuli to a 

group of premature infants for one hour prior to each feeding. Treatment included 

placing the child on a water bed, rocking the water bed for one hour prior to each 

feeding, and playing tape recordings of a heart beat and of a woman's voice during the 

rocking period. Treatment lasted as long as the infant was kept in an incubator. "The 

stimulated group exhibited significantly greater weight gain, head circumference and 

biparietal diameter of the head than did the control infants" (Kraemer & Pierpont, 

1976, 297). 

Touch was combined with vestibular or auditory stimulation in the following 

studies. Powell (1974) tested thirteen premature infants for the effect of tactile 

stimulation and maternal involvement on infant growth and development. There was 

no difference between treated infants and a control group in the rate at which infants 
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regained their birth weights, but differences were found in developmental levels. 

"Stimulated newborns are more responsive than newborns who do not receive extra 

stimulation" (Powell, 1974, 111). Surprisingly, smaller infants reacted to skin 

stroking as if it were a noxious stimulus. Powell attributed this response to the level 

of stimulation; if the infant behaves as if it is noxious, then "the level of stimulation 

may be too high" (Powell, 1974, 111). 

White and Labarba (1976) offered four fifteen minute episodes of tactile and 

vestibular stimulation per day for ten days. The treatment group gained weight more 

rapidly and attained significantly greater weight at the end of the study than subjects 

in the control group. The treated subjects also took significantly more formula per 

feeding than did control subjects. Naqui and Hyatt (1980) created a stimulation 

program for premature infants which combined tactile and auditory stimulation for 

thirty minutes per day, five days per week. The program strengthened the 

coordination of the infant's sucking, swallowing and breathing. The investigators also 

claimed that weight gain, temperature control and parent-child interaction were 

enhanced. 

Rausch (1981) gave 15 minutes of tactile and kinesthetic stimulation once a 

day for 10 days. There were no statistically significant differences between infants 

who were treated and controls. The control group was a comparison group which was 

selected from hospital records. Trends were in the expected direction for stooling 

frequency, increased feeding intake, and daily weight gain. Although experimentally 

treated infants surpassed controls, differences could have been due to chance or to 

sampling bias. Field, Schanberg, et at. (1986) tested whether massage and 

kinesthetic stimulation affected infant growth and development. Forty infants were 
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randomly assigned to either the control or the treatment condition. The treatment 

was comprised of 3 fifteen minute intervals of massage and kinesthetic exercise 

offered in 3 consecutive hours over 10 working days. Subjects in the experimental 

group showed a significantly greater increase in daily weight gain, more time in the 

alert, active state, more mature habituation, orientation,motor activity and range of 

state on the Brazelton scale, and a reduced length of hospital stay. 

Touch or massage was given as a nursing intervention to premature infants in 

each of the following studies. Kramer et al. (1975) administered 48 minutes of 

gentle nonrhythmic stroking each day to as great a skin surface of preterm infants as 

possible. The intervention lasted 2 weeks. The intervention group attained a 

significantly higher rate of social development than the control group. Jay (1982) 

tested the effect of human touch on mechanically ventilated infants of 28 to 32 weeks 

gestational age. Thirteen of twenty six infants received planned intermittent tactile 

contact. The treatment group required less oxygen and had a higher hematocrit than 

the control group, but control subjects experienced less apnea over time. All 

differences were significant. Solkoff, Weintraub and Yaffe (1969) provided 

premature infants with five minutes of gentle stroking of the skin each hour for 

sixteen hours per day. Over 10 consecutive days of treatment, the experimental 

group gained weight faster and were more active than untreated premature infants. 

Later testing at 7 months of age revealed that the experimental group scored higher in 

tests of motor development than controls, and were considered to be developmentally 

more advanced than controls. White-Traut (1983) noted a significant difference in 

maternal and infant interaction among mothers who were taught to massage their 

preterm infants. Infants were observed to be in a quiet alert state after 88% of the 



62 

massage treatments which began at 24 hours of infant age and continued at twelve 

hour intervals until 72 hours of life. This research indicated that there was a 

relationship between maternal stimulation of the premature infant and the quality of 

maternal-infant interaction. 

Patterned auditory stimulation has also been used as a stimulus to enhance the 

growth and development of premature infants. Malloy (1979) tested two patterned 

interventions against a control condition in which infants received no patterned 

auditory stimulation. Experimental subjects gained weight significantly faster in the 

hospital but mental and motor developmental differences were insignificant when 

infants were tested at nine months of age. Chapman (1979) used the same 

intervention groups as Malloy. Chapman measured limb activity after exposure to 

the treatment for five minutes six times daily from day 5 to the time the infant 

reached 1850 grams. No significant differences were reported in patterns of limb 

activity among the three groups and most subjects showed predominantly more 

movement of the upper extremities. Neal (1979) measured heart rate response to 

auditory stimulation in 16 infants of 31 to 36 weeks gestational age. Multiple testing 

was done in which 80 decibel low intensity stimulus was given for 20 seconds. Heart 

rate response was taken at 2 second intervals during the stimulation. All subjects 

responded to the stimulation but the pattern of response varied with gestational age. 

Infants of 31 weeks gestational age showed heart rate deceleration whereas infants 

from 32 to 36 weeks gestational age showed a pattern of acceleration followed by 

deceleration in heart rate. In Martha Rogers' conceptual scheme, the human being 

evolves toward an energy pattern of higher frequency and shorter wave length. 

Speeding up or acceleration of heart rate is a manifestation of higher frequency. A 
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pattern of acceleration and deceleration reflects greater diversity in the response of 

the organism. It can be said that these changes in pattern represent the evolution of 

an infant to a new level of complexity. 

Some stimulation programs incorporate self regulating behavior of the infant 

as an intervention strategy. Self regulating behavior is defined as the ability of the 

infant to soothe itself in the presence of disruptive stimulation. Lambesis, 

Vidyasagar and Anderson (1979) studied the effects of surrogate mothering on 

physiological normalization of transitional newborns. Experimental infants were 

rocked, cuddled, comforted and offered the opportunity for non nutritive sucking to 

satiety. Intervention was delivered on cue from the infant. Control newborns were 

given routine care. The experimental group showed substantially more stable 

physiological indices than the control group with respect to temperature regulation, 

pulse, respiratory rate, crying time, amount consumed with feeding, and 

acrocyanosis. The authors contend that soothing interaction contingent on infant 

demand enhances physiological development. 

Several authors have studied the effect of nonnutritive sucking on stabilizing 

the physiological function of the premature infant. Field and Goldner (1984) 

demonstrated that offering an infant a pacifier prior to a heelstick reduced the 

infant's fussing and crying during and after the procedure. More mature infants with 

fewer neonatal complications were also less aroused by the heelstick, as evidenced by 

lower pulse and respiratory rates than subjects whose phYSical condition was more 

compromised. The pacifier provided the infant with an opportunity to modify the 

traumatic experience through a self regulatory activity. Neeley (1979) allowed 

infants to suck to satiety at one, four, and eight hours after birth, then fed them 
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water at twelve hours of life. A control group did not have an opportunity for sucking 

to satiety. Groups were evaluated on the Behavioral Inventory for Assessing State 

(BIAS). Infants in the experimental group exhibited more alert, wakeful behavior 

and less sleep or irritability than controls. The experimental infants also took less 

time to burp after feeding. There was no significant difference in weight gain. 

Field, Ignatoff, et al.(1982) studied the effect of non nutritive sucking during 

tube feedings on clinical course, Brazelton Neonatal Behavior Assessment (BNBAS) 

and subsequent boUle feeding. Infants who were given the pacifier during during 

gavage averaged fewer tube feedings, started bottle feeding 3 days earlier, gained 

more weight per day and were discharged eight days earlier than a comparable control 

group who did not receive the opportunity for nonnutritive sucking. The latter group 

also required more stimulation during subsequent bottle feeding than did the treated 

infants. In a similar study, Bernbaum, Pereira, Watkins and Peckham (1983) 

demonstrated that nonnutritive sucking during gavage feedings accelerated the 

development of the sucking reflex and contributed to more rapid weight gain and 

shorter hospital stay. Unlike Field, Ignatoff, et aI., (1982), Bernbaum et al. chose to 

limit the use of pacifier to the feeding time only in order to control the amount of 

time spent in nonnutritive sucking. Findings in both studies were similar. 

Anderson and Vidyasagar (1979) investigated the effect of nonnutritive 

sucking on oral intake and on the infants' ability to regulate themselves. Infants were 

assisted in finger sucking twice daily, each 12 hours, from 1 to 7 days after birth. 

The sucking score was positively correlated with blood pH and negatively associated 

with pCQ·2 and serum bilirubin. The infant also improved his state with sucking as 

indicated by more alert activity. Muscle tone and coordination also improved. 
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Burroughs, Udochukwu, Anderson-Shanklin and Vidyasagar (1978) determined that 

there was a significant difference in pO-2 during treatment for infants who were 

receiving assisted ventilation in the hospital and were allowed to suck to satiety. The 

pO-2 generally remained high and the authors hypothesized that sucking might be a 

trigger mechanism to increase the ventilation-perfusion ratio, lung volume and 

ventilation for premature children who are receiving assisted ventilation. 

Recently, investigators have incorporated several sensory modalities into 

stimulation programs for developing infants. Multimodal sensory stimulation 

exposes the infant to a variety of patterned events. Three examples are reviewed 

here. Lieb, Benefield and Guidubaldi (1980) studied the effects of visual, tactile, 

vestibular and auditory stimulation on growth and development of 28 premature 

infants. They discovered that the experimental group of subjects scored higher in 

mental and motor developmental scales and received significantly fewer calories per 

day when compared to subjects in a control group. Infants who experienced this 

multimodal stimulation were thought to have evolved a more efficient use of calorie 

intake than infants in the control group because there was no difference in weight 

gain between the two groups. Barnard and Bee (1983) analyzed the effect of 

temporally patterned stimulation on the development of premature infants by 

exposing each of three groups of subjects to different degrees of contingency of 

stimulation : fixed, self-activating or quasi-self activating. They discovered that 

temporally patterned vestibular and auditory stimulation enhanced development of 

subjects in the experimental group, particularly for those in the quasi-self 

activating group. Williams, Williams and Dial (1986) also acknowledged the 

importance of patterned sensory stimulation. Of 34 subjects, 19 were offered a 
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sensory enrichment program, including visual, auditory and vestibular stimulation. 

The investigators discovered that subjects in the experimental group scored 

significantly higher on a test of development than did control subjects. There were 

no differences between the groups in terms of growth or parent attachment to the 

child. 

In general, each of these studies tested the effect of environmental 

manipulation on the behavior of the preterm infant. The investigators chose 

patterned events which were intended to approximate the experience in utero or to 

respond to the infant's cues so that the treatment experiences to which the infant 

was exposed in the intensive care nursery represented more familiar cues than the 

ambient noise and activity in these specialty units. Patterned intervention was 

offered in one or more of the following sensory modalities: visual, aural, vestibular, 

or tactile. In general, these investigations demonstrated that various types of 

patterned intervention enhanced the growth and development of preterm infants. 

Summary 

The theoretical foundation for this study is Rogerian science. This chapter 

reviewed studies which use the Rogerian conceptual system as the framework of the 

investigation. These studies exemplify attempts to test the principles of helicy, 

resonancy, and integrality with the human energy field. Previous studies using the 

Rogerian conceptual system have been based in part on the individual's perception of a 

phenomenon. This study explores a sample of preterm infants in an NICU 
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environment and examines their "lived" experience rather that their perception of it. 

A review of selected literature described potential risks to infants who are exposed to 

the NICU experience, and additional studies reviewed examples of nursing 

intervention which were intended to mediate environmental effects on infants. These 

studies demonstrate that the NICU environment is stressful and that the infant's 

experience of the environment can be changed by rhythmical, patterned nursing 

actions. Finally, studies of massage for preterm infants revealed that infants have 

responded positively to receiving tactile stimulation or massage over a period of time 

(Solkoff et aI., 1969; Kramer et aI., 1975; Field, Schanberg et al., 1986). To date, 

the immediate effects of massage have not been documented, even though selected 

tactile interventions have demonstrated long term beneficial effects. The scope of this 

investigation was limited to the exploration of the immediate effects of massage on 

the behavior and vital signs of preterm infants during fifty minutes following the 

procedure. The next chapter describes the methodolgy of this investigation. 
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The purpose of this study was to identify the profile of human energy field 

pattern manifested by preterm infant behavior, pulse rate and respiratory rate. This 

study was designed as an exploratory analysis which compared baseline observations 

to observations which occurred after an infant experienced a change in the 

environmental conditions. Data were analyzed by the technique of exploratory data 

analysis as described by Hartwig and Dearing (1979). This chapter explains the 

sample selection, procedure, instruments and analytic techniques. 

Sample Selectjon 

A convenience sample of 21 preterm infants who were born at Tucson Medical 

Center, Tucson, Arizona, between March and August, 1988 and who were hospitalized 

in the neonatal intensive care nursery comprised the sample. Preterm infants who 

were between 32 and 36 weeks gestational age were considered for the study. Infants 

with congenital anomalies were excluded from the study because their conditions were 

thought to introduce confounding variables. Infants with respiratory distress 

syndrome were excluded from the study if they had been placed on controlled 

mechanical ventilation. Infants were required to be at least 4 days old at the time of 

data collection to allow for the resolution of the immediate effects of birth trauma and 
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a reduction in the effects of analgesia or anesthesia which the mother received during 

her labor. Infants were not older than 9 days to control for the effects of different 

lengths of environmental exposure on infant development. Infants were excluded if 

they had received xanthine medications or sedative drugs. Parents were required to 

speak and read English in order to assure that the study met the stipulation of 

informed consent. 

Attrition of Subjects 

Twenty one subjects were enrolled in the study. Ninteen infants completed the 

study. Several infants were excluded from the final analysis because of clinical 

problems which occurred as the data were being collected. Pulse rates, respiratory 

rates, frequency of stress related behavior, frequency of self comforting behavior, 

and demographic data were analyzed for 12 subjects. Reasons for exclusion are 

discussed below (Table 1). 

Three infants were not monitored and so were excluded because pulse and 

respiratory rates were not available as for other subjects. Two infants were moved 

to open cribs, which represented a different environmental context than the isolette. 

One infant's nasal cannula became occluded and the infant exhibited marked distress 

secondary to air hunger during the baseline observation period. One infant was 

exluded because her intervention was inadvertently given immediately prior to 

feeding. This was inconsistent with the design of the study. One subject, a twin, 

manifested a serious heart condition several days after birth which required 

emergency surgery. She was excluded from the study as soon as the investigator was 



70 

notified of her condition. One infant squirmed and fidgeted for an extended period 

during the followup observation, and was unable to console himself. The investigator 

offered the infant a pacifier several times, and patted him to console him. This 

treatment was not offered to this child by the nursing staff and so was not considered 

to be standard care. Nurses were observed offering comfort to other infants. In this 

case, the investigator felt compelled to allay the infant's distress and felt that perhaps 

her presence kept nurses from intervening so as not to interrupt the research 

procedure. Nonetheless, the infant was eliminated from the study because he did not 

receive standard nursing care, and it was felt that the extra comfort measures would 

bias the research results. 

Table 1. Subject Attrition. 

Reason for Attrition Number of Subjects 

No cardiac or respiratory monitor 3 
Moved to open crib 2 
Nasal cannula occluded 1 
Intervention at wrong time 1 
Newly diagnosed congenital cardiac anomaly 1 
Nonstandard nursing care 1 

Demographic pata 

Infants in the study represented a healthy population of pre term infants, 

ranging from 33 to 36 weeks gestational age (Table 2). Four infants were 33 weeks 

old, three were 34 weeks old, four were 35 weeks old and one was 36 weeks old. 

Infants' chronological age ranged from 4 to 9 days. There were seven females and five 

males in the sample. All infants were hospitalized in the intensive observational 
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nursery. One infant was receiving supplementary oxygen by means of a plexiglass 

hood, but no others required oxygen therapy in the nursery. None of the subjects 

required mechanical ventilation. All infants had received phototherapy at some time 

during their nursery experience. Time in phototherapy prior to baseline observation 

ranged from 19 to 57 hours. Three of the infants were receiving phototherapy with 

ultraviolet light during the course of data collection. 

Maternal age ranged from 17 to 37 years. Four mothers were primiparas 

and the remaining 8 had had at least one to as many as 5 previous preganacies. Eight 

infants were delivered vaginally whereas four were delivered by cesearean section. 

Two infants were considered to be small for gestational age by birth weight and 

maturational index, which was determined by the Dubowitz scale (Illingworth, 

1980). At birth, infant Apgar scores at one minute ranged from 3 to 8 and at 5 

minutes, the score ranged from 7 to 9. Skin color and muscle tone were the most 

frequent reasons for Apgar scores below 10. 

By the time of the study, infants were being fed every three hours by a 

combination of nipple and tube feedings. All infants slept in plexiglass isolettes. 

Ambient sound, light and activity level varied from day to day and with time of day. 

Generally, infants were exposed to bright fluorescent lights, moderate sound levels 

with conversational speech and some mechanical noise, and moderate activity which 

included nursing care, change of shift, visitors in the nursery and auxiliary 

personnel who delivered supplies or performed procedures on infants in the nursery. 



Table 2. Characteristics of Infants 

Subject Gest. Age (Weeks) Gender 

1 
2 
3 
9 
1 0 
1 2 
1 3 
14 
1 6 
1 7 
1 8 
1 9 

Informed Consent 

33 
33 
33 
34 
33 
34 
35 
34 
36 
35 
35 
35 

F 
F 
M 
M 
F 
F 
M 
F 
M 
F 
F 
M 

Apgar(1 ,5)Chronolog. Age (Days) 

3,7 
7,8 
8,9 
8,9 
7,8 
8,9 
8,8 
8,9 
8,8 
7,9 
7,9 
8,9 

9 
8 
6 
6 
6 
4 
4 
5 
4 
4 
7 
6 
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Consent was obtained from both parents for the inclusion of a child in the 

study, since subjects were unable to provide consent. The consent form contained a 

detailed description of the study procedure, the risks and benefits of the study, the 

extent of subject involvement, and a statement regarding the rights of parents to 

withdraw their child from the study (Appendix A). The study did not affect the health 

care of the infants. The environment of the neonatal intensive care nursery was not 

altered in any way, except by the imposition of the massage treatment and the 

introduction of video camera and recording equipment. Parents were assured access 

to the report of results of the study at the University of Arizona Health Sciences 

Library, Tucson, Arizona. 

Procedyre 

Each infant in the sample was observed before and after the massage. 

Observation of the following variables was done: infant behavior, pulse and 
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respiratory rate. Observation occurred every minute for a period of fifty minutes 

for the purpose of establishing a baseline of each of these variables. During the 

premassage period, infants received routine care, which was defined as the standard 

nursing care given to preterm infants in the NICU. Next, gentle massage was 

administered to the infants as outlined in the following paragraph. After massage, the 

subjects were measured on the same variables as before the massage. As in the 

previous measurement period, the infants were monitored on each of the variables 

every minute for another fifty minutes. Responses of infants were compared to those 

of the baseline conditions to determine the pattern of behavioral and physiological 

response which was associated with gentle massage. 

Gentle back massage of preterm infants was conducted as described in part of a 

protocol done by Booth, Johnson-Crowley and Barnard (1985). The infant was 

placed in the prone position, lying on the matress in the isolette. The investigator 

tucked the infant's lower extremities under the infant's body and supported the 

infant's buttocks and feet by holding her hand in one position during the massage. 

With her other hand, the investigator placed her open, flat palm on the back of the 

infant's neck. She then gently stroked from the baby's neck to the buttocks. As her 

hand reached the infant's buttocks, she lifted it and placed it on the infant's neck 

again. She then repeated the stroke from the neck to the buttocks. The massage 

continued, with the nurse moving one hand in the manner described using smooth, 

continuous stroking motions in a cephalocaudal direction. Each stroke lasted 

approximately 6 seconds, so there are 10 strokes per minute (Scafidi, Field & 

Schanberg, 1986). The massage continued for 10 minutes. The massage was given to 
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each infant by the investigator In order to assure uniformity in the experience to the 

subjects. The circadian periodicity of life processes was taken into account when 

giving the massage; it was done at approximately the same time each day. After the 

massage, infants were left in a position of comfort, and the observation was resumed. 

All observation periods were video taped using a single camera which was 

mounted on a tripod. The purposes of video taping were 1) to establish reliability of 

ratings of infant behavior between the investigator and another individual and 2) to 

record the continuous movement of the infant so as to compare the infant's experience 

before and after having a massage. The camera was placed approximately 3 to 4 feet 

from the infant's isolette, and focused so that the infant's body and extremeties filled 

the picture. The camera was situated so that the infant's face could be seen. The 

video taping procedure did not require additional light other than the ambient light in 

the nursery. The camera was turned on by the investigator as the observation began 

and turned off as it ended. The camera remained stationary throughout the taping. 

Infants were observed and video taped during baseline and followup intervals 

of 50 minutes each. Systemmatic observations were recorded by the investigator on 

observation sheets during two fifty minute periods, one before and one after the 

massage. Video taping occurred simultaneously with investigator observation and 

coding. No recording or video taping was done during the massage. 
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Instrurnents of Data Collection 

The instruments used to collect the data for this study included one 

observational checklist, and an electronic monitoring device at the patients' bedsides. 

Each of these will be discussed in turn. 

The instrument used to observe infant behavior was developed by Als (1981). 

Als (1982) conceptualized the development of human infants as a progressive 

evolution of the entire being whose subsystems continually interact 

intraorganismically as the individual experiences the environment. These 

interactions are manifested by changes in preterm infants which were categorized as 

autonomic reactivity and visceral signals, motor system indices covering specific 

movements and postures of extremeties, trunk and face, sleep state, and attentional 

abilities (Als et aI., 1986). An observation checklist was developed from this 

conceptualization. It was designed to be used for naturalistic observation of preterm 

infants. The instrument lists particular behaviors or physiological indices in each of 

the categories mentioned above. In addition, standardized definitions were developed 

by Als (1981) for each of the behaviors on the instrument in order to assure that 

there is conformity in the identification of infant activities. As originally designed, 

the infant characteristics are rated every 2 minutes and the observer continues to 

mark these characteristics every 2 minutes for as long as is appropriate for the 

project. To use the instrument, an observer watches the infant and indicates which 

characteristic behaviors or other signs the infant displays by placing a check mark in 

the appropriate line (behavior) of the first column (time interval). At the end of one 

2-minute interval, the observer marks behaviors in the second column, in the lines 
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which correspond to observed behaviors, and so on (Als et aI., 1986). The 

instrument was designed to rate observations at 2 minute intervals, but this 

investigator modified its use to 1 minute intervals for the current study. The study 

was approved by the Human Subjects Committee of the University of Arizona 

(Appendix B), and of Tucson Medical Center (Appendix C). 

Independent raters have attained reliability greater than 0.85 (A Is et aI., 

1986). This investigator was trained in using the instrument and practiced 

observing fifteen preterm infants. Interrater reliability was assessed by Cohen's 

kappa (Cohen, 1960) and per cent agreement. Kappa reliability is "the proportion of 

agreement after chance agreement has been removed from consideration" (Cohen, 

1960, 40). Kappa reliability was computed as follows. Two raters each used a check 

list of behavior as they watched a preterm infant. Behaviors which were observed 

were checked on the observation list by each rater working independently. Four 

categories of activity were chosen from the theoretical derivation of the instrument 

for measurement of kappa. Those categories of activity were: autonomic, visceral, 

motor and state activity. Of all possible behaviors in each of these categories, both 

raters were required to observe and check the same behaviors in three of four trials 

in order for the investigator to consider the rating to be an agreement. The 

identification of the rating as chance agreement included instances in which raters 

identified different behaviors or in which there was agreement on fewer than three of 

four trials. Interrater reliability was found to be acceptable by both methods of 

calculation (k=.7058; standard error=.0817; per cent agreement=0.77). 

Interrater reliability was established prior to data collection for the purpose of 
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establishing reliability with a standard and was monitored as data were being 

gathered. 

Intrarater reliability was determined every month during the six months of 

data collection. The purpose of intrarater reliability was to assure that the 

investigator was using the observation tool consistently over time. The investigator 

chose one video tape, and used the observation sheet to code 10 minutes of infant 

behavior. The same tape and times were used at each assessment of reliability. 

Intrarater reliability revealed consistent coding, with correlations ranging from 

0.80 to 0.92 between first and recent coding. 

Pulse and respiratory rate were monitored continuously on the Neonatal 

Monitor 555, manufactured by Corometrics Medical Systems, Inc. This machine was 

used to provide continuous surveillance of cardiac and respiratory function. 

Recording of cardiac and respiratory rate was noted every minute during the 

observation periods. These instruments were calibrated regularly by the Biomedical 

Engineering Department of the hospital. The instrument also has an internal 

calibration function which was activated daily by the nursing personnel. Sometimes 

errors in measurement of pulse and respiration occurred because the monitor leads 

did not have sufficient contact with the patient's skin or because wires had become 

disconnected inadvertently. The investigator auscultated pulse and respiration just 

prior to initiating observation of a child, and these empirical values were compared 

simultaneously with those of the monitor. If discrepancies occurred, contacts were 

examined and leads replaced as necessary. 
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Analysjs 

Exploratory data analysis was used to analyze the pattern of preterm infant 

behavior and vital signs before and after massage. The purpose of exploratory data 

analysis is to generate a model from the data which fits the emerging patterns of 

human behavior (Hartwig & Dearing, 1979). Behavioral data were coded as stress 

related behavior or self comforting behavior. Stress related behavior was defined as 

any activity in which an individual engaged which was intended to remove the person 

either from a situation or from an overwhelming level of stimulation. Examples of 

stress related behaviors include: extension of extremities, muscular hypertonicity or 

hypotonicity, or pale skin color. Self comforting behavior was defined as the ability 

of an individual to console himself or herself when disturbed. Examples of self 

comforting behaviors include: flexed extremities, grasping or sucking. The 

observation check list (Als et aI., 1986) was the instrument used to record the 

frequencies of these behaviors in a unit time. Changes in stress related or self 

comforting behaviors were examined by plotting the frequencies of each on a time 

axis and noting trends over time. Observations from the baseline conditons were 

compared to trends which occurred after each infant experienced a massage. Content 

analysis of video tapes was done to identify the different kinds of behaviors which 

infants demonstrated, as a way of exploring differences in the complexity and 

diversity of the behaviors over time. Behavioral clusters, or characteristic 

sequences of activity, were sought. 

Raw data for each subject were graphed by individual and by variable 

(Appendix D). Each subject had graphs of minute by minute observations of pulse, 
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respiratory rate and of the frequencies of stress related and self comforting 

behaviors. Each graph of raw data was comprised of 100 observations. 

Graphs of raw data were smoothed by the method described by Hartwig and 

Dearing (1979). Raw data for each subject from 100 observation episodes were 

collapsed into 10 observation periods or intervals, each containing 10 observation 

episodes of each variable. Ten individual observations of each variable were averaged 

with others of the same category to make up a single observation interval. Five 

observation intervals compijsed an epoch. Observation intervals one through five 

represented the baseline observation epoch before a massage was given, while 

intervals 6 through 10 depicted the followup observation epoch which followed the 

massage. 

Medians were chosen as the measure of central tendency for each observation 

interval because this value is more resistant to the effects of unusual cases than is 

the mean (Hartwig & Dearing, 1979, 20). The upper hinge, or third quartile and the 

lower hinge, or bottom quartile were calculated for each observation period. The 

midspread, or interquartile range, of scores was defined as the difference between the 

upper hinge, which represented the upper bound of 75 per cent of the scores on that 

variable and the lower hinge, which represented the upper bound of 25 per cent of 

the scores. The midspread of scores represented the range of the scores of the middle 

50 per cent of the subjects' sc.ores and was one way of estimating sample variability 

(Hartwig & Dearing, 1979). Upper and lower extremes are the highest and lowest 

values for each variable within a given observation interval. Box plots were drawn 

of the medians, upper and lower hinges, and the upper and lower extreme values of 
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each observation interval. These plots were drawn to examine trends in the data over 

time (Appendix E). 

The next step in the smoothing process involved the technique of running 

medians. The baseline and fotlowup observation epochs were smoothed separately, 

because there was a 10 minute time interval between the end of baseline and the end 

of the massage, when the followup observation began. The baseline and followup 

observation epochs each contained five observation intervals. These were smoothed 

by successively computing the median of three adjacent observations of median and 

then plotting the smoothed medians. The result was three smoothed points, and as 

recommended by Hartwig and Dearing (1979) the first and last points of the rough 

plot were carried into their respective positions on the smoothed data plots. The 

smoothed plots contained the first and last points from the rough plots, with three 

central points which had been smoothed by running medians. The upper and lower 

hinges were smoothed in the same manner. 

Plots of the smoothed medians and hinges were then examined to determine 

what patterns of infant response by gestational age, gender or exposure to ultraviolet 

light were associated with massage. Summary plots were generated to illustrate the 

trends of the median values of each of the variables across subjects by demographic 

category of age, gender or light exposure. Gestational age was considered to be a 

possible factor influencing response because of the variability in infant response at 

different levels of maturation. According to Als (1982), behaviors would be expected 

to involve more complex organismic interaction as an infant matures. Henge, a 

cross-sectional analysis of this sample was undertaken as one exploratory avenue. 
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Gender was considered as a possible factor in explaining differences in the patterns of 

preterm infant growth and development since there are gender differences in 

developmental patterns later in life (Illingworth, 1980). Ultraviolet light was 

thought to provide an environment of enhanced frequency of energy (Rogers, 1979), 

so the investigator explored whether exposure to ultraviolet light was associated with 

a different pattern of infant response than exposure to ambient fluorescent light. 

Summary 

Behavior, pulse and respiratory rates are presumed to be indicators of the 

pattern prOfile of the energy field of preterm human infants. These variables are not 

intended to represent subsystems or parts of the human field, but instead are used as 

a group to identify an "array of pattern properties ... (these) variables were viewed as 

representing a number of potential differing forms or qualities within a pattern 

profile" (Cowling, 1986, 71). In this study, each infant's pattern is examined as a 

whole to ascertain changes in the profile of variables which occur after an infant 

experiences a 10 minute back massage. Data were analyzed by the technique of 

exploratory data analysis. Pattern characteristics were examined for changes in 

complexity and diversity, or differences in frequencies of observations in a unit time. 

The pattern profiles of these infants may lead to hypothesis generation with regard to 

the phenomenon of rhythmical motion in preterm infants. 
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Chapter 5 

Results 

This chapter summarizes the results of the exploration of factors which are 

associated with massage in preterm infants. The results of variation in each of the 

variables, pulse, respiratory rate, or stress related and self comforting behaviors 

will be presented first. Second, the results of changes within each subject across all 

variables will be illustrated and interpreted. Third, behaviors will be categorized by 

the level of arousal of each infant, and a behavioral reportoire will be identified for 

each infant in circumstances of high or low arousal. Finally, the results of the 

content analysis fo the video tapes of infant behaviors will be reviewed. The 

discussion of results is contained in the following chapter. 

Identifying Patterns of Change in Each Variable: Pulse Rate 

The pulse rate of preterm infants in the sample changed from baseline to 

followup observation experiences. The following table (Table 3) lists the ranges of 

pulse rate before and after massage by subject. 
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Table 3. Range of Pulse Rate by Subject and Condition 

Subject Number Before Massage After Massage 

180-206 162-182 

2 162-190 158-180 

3 119-161 124-149 

9 111-173 118-155 

10 139-171 125-150 

12 140-170 140-170 

13 117-155 111-173 

14 124-154 115-147 

16 135-167 129-164 

1 7 116-163 101-145 

18 135-170 125-190 

1 9 119-179 109-182 

The pulse rate of infants of 33 weeks gestational age (n=4) declined from the 

baseline to the followup observation epoch. Infants manifested the highest pulse rate 

at the beginning of the baseline period. Over the entire baseline observation, pulse 

rate remained relatively constant (Subject 2) or decreased slightly and then 

increased (Subjects 3 and 10). The median pulse for each subject was lower just 

after the massage was given than before the massage (Figure 2). Two infants, 

subjects one and two, had high pulse rates which were above the normal range for 

preterm infants. These high rates continued after the massage was given but were 
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reduced. The spread of pulse rate values around the median was usually between 5 

and 10 beats per minute (Figure 3). This range was narrower for the first subject 

who was the oldest by chronological age and one of the smallest infants in the sample. 

The spread of pulse rate was higher before the massage than after for one subject 

(10). Subject 10 began with a median pulse rate of 160 beats per minute, but the 

median rate decreased to 148 for the last 40 minutes of the baseline epoch. The 

variability of pulse rate increased from 15 to 30 beats per minute at the end of the 

baseline observation epoch. The variability of the range of responses, or midspread, 

was greater after massage than before (Figure 3) for two other subjects of this 

maturational category (1 and 3). 

Infants of 34 weeks gestational age (n=3) experienced lower pulse rates after 

massage than before, but the differences between the last baseline and first followup 

observation intervals was less pronounced in this group than in younger infants 

(Figure 4). Two of the three infants demonstrated a pattern of the highest median 

pulse rate occurring at the outset of baseline observations (Subjects 9 and 12). One 

infant had a slower median pulse rate at the beginning of the baseline observation 

than at the end (Subject 14). Infants manifested either a decline (9,14) or no 

change (12) in the median pulse rate during the followup observation epoch. No 

infants showed a median pulse rate which was outside the normal range of pulse rate 

for preterm infants, but one infant's third quartile of pulse rate for the first 

observation period was higher than normal (12). This value declined over the next 

observation and remained within the expected range of pulse rate for preterm infants 

(Figure 5). The spread of pulse rate around the median was between 8 and 15 beats 



Figure 3. Smoothed Medians and Quartiles. Pulse Rates of Subjects 33 Weeks Gestational Age. 
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Figure 4. Summary Figure of Pulse Rates, 34 Weeks Gestational Age. 
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Figure 5. Smoothed Medians and Quartiles. Pulse Rates of Subjects 34 Weeks Gestational Age. 
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per minute. The spread was relatively constant except for an increase in the 

interquartile range at the end of the followup observation epoch (12). 

Infants of 35 or 36 weeks gestational age (n=5) experienced an increase in 

median pulse rate of 2 to 15 beats per minute following massage as compared to the 

observation just before massage (Figure 6). The spread of pulse rate around the 

median appeared relatively constant over time, except for the observation period just 

after massage and the baseline observarions of one infant (17) who was under 

ultraviolet light (Figure 7). Three infants, subjects 13,18 and 19, demonstrated 

considerably more variability in pulse rate just after massage than at any other time 

before or after massage. One infant, subject 17, had more variability in pulse rate 

before massage than after. 

There were some gender differences in the patterns of pulse response. Male 

preterm infants between 33 and 34 weeks gestational age (3 and 9) showed a decline 

in median pulse following massage, and a decrease in the variability in median pulse 

within observation intervals following massage as compared to the variability in 

median pulse over baseline observation intervals (Figure 8). The three older male 

infants (13, 16 and 19) had an initial increase in median pulse following massage. 

One of the three manifested a continual increase in median pulse rate (19), whereas 

the others (13 and 16) showed a drop in median pulse over time (Figure 9). For 

male infants, the variability in pulse rate declined over the followup observation 

epoch. 

Preterm female infants of 33 and 34 weeks gestational age showed a consistent 

pattern of decline in pulse rate immediately following massage (Subjects 



Figure 6. Summary Figure of Pulse Rates, 35 and 36 Weeks Gestational Age. 
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Figure 7. Smoothed Medians and Quartiles. Pulse Rates of Subjects 35 and 36 Weeks Gestational Age. 
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Figure 8. Smoothed Medians and Quartiles. Pulse Rates of Male Subjects. 
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Figure 9. 
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1,2,10,12, and 14), whereas older infants (Subjects 17 and 18) demonstrated the 

opposite pattern (Figure 10). The variability of the pulse around the median 

increased after massage for some subjects (1, 14 and 18) but decreased for others 

(10, 12, 17). Female infants a" showed an increase in the spread of pulse rate 

during the third or fourth baseline observation interval which generally represented 

the largest interquartile spread of any during the times that infants were observed 

(Figure 11). For most female subjects, the least variability in the spread of pulse 

rate around the median value was during the time period just before massage. 

Three subjects (12, 16 and 17) were being exposed to ultraviolet light 

during the time that they were observed for the study. Overall, the median pulse rate 

was generally higher before massage than after (Figure 12) as was the interquartile 

range (Figure 13). Two subjects (16 and 17) had a higher median pulse just after 

massage than in the time immediately before massage. 

Subjects 1,2,3, 9, 10, 13, 14, 18 and 19 were not being exposed to 

ultraviolet light. The pulse rate for these subjects was lower after massage than 

before for five subjects (1,2, 9, 10 and 14) but higher for four other subjects (3, 

13, 18 and 19). Only two subjects (1 and 19) experienced an increasing trend of 

pulse rate over the fo"owup observations. A" other subjects' pulse rates declined 

over this time period (Figure 14). Subjects 3, 9, 10 and 13 demonstrated a greater 

variability in pulse rate before massage than after as measured by the interquartile 

range whereas subjects 1, 14, 18 and 19 demonstrated a greater variability in pulse 

rate after massage than before on the same index (Figure 15). 



Figure 10. Summary Figure of Pulse Rates, Female Subjects. 
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Figure 11. Smoothed Medians and Quartiles. Pulse Rates of Female Subjects. 
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Figure 11. continued. 
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Figure 12. Summary Figure of Pulse Rates, Subjects Under Ultraviolet Light. 
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Figure 13. Smoothed Medians and Quartiles. Pulse Rates of Subjects in Ultraviolet Light. 
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Figure 14. Summary Figure of Pulse Rates, Subjects Under Ambient Fluorescent Light. 
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Figure 15. Smoothed Medians and Quartiles. Pulse Rates of Subjects in Fluorescent Light. 
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Figure 15. continued. 
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In summary, subjects of 33 and 34 weeks gestational age experienced a 

decline in pulse rate after massage. On the other hand, infants of 35 and 36 weeks 

gestational age had higher pulse rates after massage than before. The overall 

variability of pulse rate was greater after massage than before for the youngest 

group, but the opposite was true for the remaining subjects. Variability in pulse 

rate just after massage was higher than that of baseline observations for nearly all 

subjects, indicating that this situation may have represented an increase in 

physiological arousal for preterm infants in this sample. This is consistent with 

White-Traut and Goldman (1988) who reported a significant increase in arousal of 

the autonomic nervous system with massage. 

Respiratory Rate 

The respiratory rate of preterm infants in this sample changed from baseline 

to followup observation periods. The following table (Table 4) lists the ranges of 

respiratory rate before and after massage by subject. 

Table 4. Range of Respiratory Rate by Subject and Condition. 

Subject Number Before Massage After Massage 

1 20-55 20-62 

2 25-55 30-65 

3 13-49 23-78 

9 12-72 14- 63 

1 0 7 -52 12-111 
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Table 4. Continued. 

12 25-88 30-100 

13 18-70 28-97 

1 4 27-76 11 - 51 

1 6 18-101 31-101 

1 7 17-106 8-96 

1 8 12-58 15-70 

1 9 4-63 4-40 

Infants of 33 weeks gestational age experienced a decline in respiratory rate 

over the baseline observation epoch (Figure 16). For all infants, the median 

respiratory rate was higher in the observation period just after massage than before. 

Two infants (Subjects 2 and 10) showed a progressive decrease in median 

respiratory rate over the followup observation period. Subjects 3 and 10 had a 

wider midrange of scores during the observation period immediately after the 

massage was given and demonstrated progressively increasing respiratory rates after 

the massage (Figure 17). Subject 3 was the smallest of the group of 33 week 

infants, and the only male. The range of scores was otherwise fairly uniform for the 

33 week old infants across time. 

Infants of 34 weeks showed variability in the pattern of median respiratory 

rate over baseline observations: one increased (9) and two decreased (12 and 14) 

over 30 minutes, then increased (Figure 18). The median respiratory rate just 

after massage was lower than or the same as the median rate before massage. For the 
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Figure 17. Smoothed Medians and Quartiles. RespirCJtion Rates of Subjects 33 Weeks Gestational Age. 
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Figure 18. 
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period after massage, the pattern of median respiratory rate varied considerably. 

One subject remained relatively unchanged, one had a progressively decreasing 

median respiratory rate, and the third had an increase in median respiratory rate for 

40 minutes, then a decline. The midrange peaked sharply at 30 minutes after 

massage for this subject (12). This subject was the smallest in the sample, the 

youngest in terms of chronological age of this developmental group, and was also being 

treated with ultraviolet light (Figure 19). 

Infants of 35 or 36 weeks gestational age had a relatively constant median 

respiratory rate before massage (Figure 20). Most subjects had a slight increase in 

median respiratory rate just after massage as compared to the median rate before 

massage. Subjects 13, 17 and 19 experienced a decline in median respiratory rate 

throughout the followup observation epoch. Subjects 16 and 18 manifested an initial 

increase in median respiratory rate during the first 30 minutes of the followup 

observation epoch, but this was followed by a decline. The variability in the 

midrange values was greatest in this age group than for younger infants. This trend 

was true for baseline and followup observation epochs (Figure 21). In this age 

category, male infants demonstrated greater variability in the midrange after 

massage than before, whereas for females, the reverse was true. 

All male subjects showed a gradual change in median respiratory rate during 

the baseline observation epoch (Figure 22). Four of five subjects had a progressive 

decline in respiratory rate, while one subject's median respiratory rate increased 

slightly (9) before massage. After massage, three of five males (3, 13 and 19) had a 

higher median respiratory rate than before massage, and two subjects experienced a 



Figure 19. Smoothed Medians and Quartiles. Respiration Rates of Subjects 34 Weeks Gestational Age. 
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Figure 20. 
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Figure 21. Smoothed Medians and Ouartiles. Respiration Rates of Subjects 35 and 36 Weeks Gestational Age. 
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Figure 22. 
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slight decline in median respiratory rate. The pattern of change of median 

respiratory rate during the followup epoch varied considerably. Two subjects had a 

successive decline in median rate (13 and 19). Two others experienced an increase 

in rate (3 and 9). and the other male subject (16) had an increase in median 

respiratory rate over 30 minutes followed by a decline (Figure 23). 

All female subjects except one (12) showed an increase in median respiratory 

rate after massage as compared to the median rate before massage (Figure 24). In 

general. the median respiratory rate was lowest at the last period of the followup 

observation epoch than at any other period following massage. The range of medians 

was narrower for female infants of 33 weeks gestational age than for older 

infants(Figure 25). The greatest midspread was exhibited by a 35 week old female 

who was 4 days old. one of the youngest in the sample in terms of chronological age. 

She was also being exposed to ultraviolet light while data were collected. Her median 

respiratory rate increased at the end of followup observations as she became more 

restless. 

Infants who were exposed to ultraviolet light (12. 16 and 17) demonstrated a 

wider midrange. or spread of scores around the median. than any of the infants who 

were exposed to ambient fluorescent light (Figure 26). Median respiratory rate was 

relatively constant during baseline observations of two of the three infants (16 and 

17) whereas the youngest of the three (12) experienced an increased respiratory 

rate as the baseline observations ended (Figure 27). After massage. two infants. 12 

and 16. had a lower median respiratory rate than during the observation immediately 

preceeding massage. The median respiratory rate of these two infants increased 



Figure 23. Smoothed Medians and Quartiles. Respiration Rates of Male Subjects. 
'OO~i------------------------r-----------------------, 

110 

eo 

70 

-Sao 
a:: 

10 

a .. · .. · .. ·-B--.... ---8-------B-...... -.... ~ 
;,:~~:_~:-;;:~-:-=D 
".,., 

40 

30 

20 

,0 

0~'--~---..---~----~----5~-L~e~--~7~--~e----~--~'~0~ 

Time Intervol 

o. Subject 3. 

100 

110 

eo 

70 

110 

-5 50 
<r 

40 
~:::~:~~~~ ......... ~~~::=~~~.~~~ ~ 

30 

20 

'0 

0 
!I 6 10 

Time Intervol 

c. Subject 13. 

'OO~i--------------------------_r--------------------------, 

110 

60 

70 

eo 

.!! 50 
tE 

40 

30 

20 

'0 

----.......... _- .................... _--........ -------.. 
a aBEl 

a--................... _ ...... _ ............... __ .......... -......... -
~-..... ~ ....... : ....... ? 
--.. __ .... _ .... _ ..................... -_ .... -_ ... --_ ....... --

0~'--~----.. ----·3-----.----'!I.--L-.6.---~7~--~6-----g=----.,~0~ 

Time Intervol 

b. Subject 9. 

'DO 

90 

BO 
..... _ ........... _--_ ...... -----_ .. __ .............. _- .... . 

70 [3 B E3 8 EJ 

110 

-5 50 
--------_ .... _ ...... _--_ .... -----

cr 
40 

30 

20 

10 

0 
J :I 

.............. -.... __ .. 
--.......... .. 

~ 
" ..... " 

II 6 g 10 

Time Intervol 

d.Subject 16. 
I-' 
I-' 
<Xl 



119 

~ 

( ~ 
I 

., 

'0 
: I ~ 

.! 

.E 
on Cl 

"'0 

\ 

E 
Q) i= 
:J 
c:: 

:.;::; 
c:: 

\ '" 0 
0 

1 
/ 

01 
t"') 
N ! +' 

... U 
Q) Q) 

~ :0 
:J 

~ g 2 D 2 51 ~ ~ fl ~ D ::l 
O'l ... (/) 

iZ alO~ ai 



(f) ...... 
o 
Q) 
'-, 
.0 
:J 

(/) 

2 
o 
E 
Q) 

u... 
(f) 
Q) ...... 
o 

cr: 
C 
o ...... 
o 
~ 

'0. 
(f) 
Q) 

cr: -o 
Q) 
~ 

:J 
Ol 

i.L: 
C 
o 
E 
E 
:J 

(/) 

~ 
N 
Q) 0 
~ 0 
:J 
Ol 

i.L: 

o 
O'l 

o 
OJ 

o 
I' 

/ 
// 

/ 
/ 
J 
J 

I 
I 
I 
I 
I 
\ 
\ 
I 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

Ir/ 
I ! 

I • 

I ; 
I ! 
I ! 
I! 
/f 

If 
JI 

II 
// 

/l 
It' 

I 
I 
I 

I : 
/ : \ 

\ I I I ! 

000 
to 10 "OJ" 

o 
10 

o 
N 

o 

o 

Ol 

N 

o 

120 

oro 

Ii 



Figure 25. Smoothed Medians and Quartiles. Respiration Rates of Female Subjects. 
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Figure 25. continued. 
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Figure 26. Smoothed Medians and Quartiles. Respiration Rates of Subjects in Ultraviolet Light. 
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Figure 27. 
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slightly and then declined over the followup observation epoch. Subject number 17 

had a median respiratory rate which was higher just after the massage than before, 

which declined and then increased at the end of the followup observation. 

Infants 1,2,3,9,10,13,14,18 and 19 were not exposed to ultraviolet light 

while data were being collected. Some differences were noted in their patterns of 

respiration before and after massage as compared to subjcts who received ultraviolet 

light (Figure 28). Overall, subjects in ambient light had higher rates of respiration 

after massage than before. Subjects 3, 10, 13, and 19 had higher variability of 

rates of respiration after massage than before whereas the reverse was true for 

subject 14 (Figure 29). Subjects 1,2,9 and 18 experienced almost the same 

variability in respiratory rate before and after massage. Subjects in ambient light 

had less variability in respiratory rate than subjects in ultraviolet light, but both 

groups of subjects experienced a similar trend in a decline of the rate of breathing 

over the observation epoch which followed the massage. 

In summary, preterm infants of all maturational levels exhibited an increased 

respiratory rate following massage as compared to baseline observations. The 

variability in breathing rate was higher after massage than before for most male 

subjects, and for those subjects who were exposed to ultraviolet light. Female 

subjects had higher respiratory variability before massage than after. There may be 

differences in patterns of respiration between male and female preterm infants. 

• 



Figure 28. Summary Figure of Respiratory Rates, Subjects Under Ambient Fluorescent Light. 
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Figure 29. Smoothed Medians and Quartiles. Respiration Rates of Subjects in Fluorescent Light. 
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Figure 29. continued. 
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Stress Related Behavior 

The frequency of stress related behaviors among preterm infants in this 

sample was different after massage than before. Table 5 lists the ranges of the 

frequencies of stress related behaviors before and after massage by subject. 

Table 5. Range of Frequency of Stress Related Behaviors by Subject and Condition 

Subject Number 

2 

3 

9 

1 0 

12 

13 

14 

1 6 

1 7 

18 

1 9 

Before Massage 

3 -15 

4 -12 

2-9 

2 -1 6 

5 -16 

3 -12 

5 -17 

5 -16 

3 -11 

5 -17 

6 -17 

6 -19 

After Massage 

4-13 

2-18 

2-12 

2-12 

4 -13 

2-13 

1 - 1 5 

5-15 

1 - 1 0 

3-15 

5-18 

6-16 

Subjects of 33 weeks gestational age showed variation in the pattern of stress 

related behavior over time (Figure 30). Three of four subjects (1,3 and 10) showed 



Figure 30. Summary Figure of Stress Related Behavior, 33 Weeks Gestational Age. 

20'" 
19 

18 

17 

16 

15 

14 

13 

12 

G 11 
c 
Q) 10 
::J 

g- 9 
'-

lL. 8 

7 
6 

5 

4 

3 

2 

-----------------------------

-------------------------------

~-----------------~ 

------------------------------
.,;"' .... _---- ----_ ... _---- ... 

/ 

-~:~::~~::::=::::=::::~~~::-~~------------------

o~L----~--~--~--~-L~--~--E1--91--1<)~ 2 3 7 10 8 9 4 5 6 

Subject 
Time Interval 

2 3 ---- 10 

...... 
w 
...... 



132 

a pattern of gradually declining or unchanged frequency of stress related behaviors 

which were observed during the baseline epoch. The fourth subject, number 2, had 

an increase in the median frequency of stress related behavior over this same time 

period. Just after massage, three infants (1,2 and 10) had a decreased median 

frequency of stress related behavior and one (3) had an increase. The frequency of 

stress related behavior during the followup observation epoch declined over time and 

was lower at the end of followup than during baseline observations for two subjects 

(3, 10) but increased over time for the others (1,2). The variability of the 

frequency of stress related activity from one observation period to the next was 

greater in the first 30 minutes after massage than before for subjects 1,3 and 10 

(Figure 31). 

Subjects of 34 weeks gestational age exhibited a varied pattern of median 

frequency of stress related behavior before massage; one showed a decline (12), one 

an increase (14) and one an increase, then a decline (9) (Figure 32). After 

massage, two of three infants (9 and 14) engaged in fewer stress related activities 

than before masage, and one infant's behavior was unchanged (12). Stress related 

behavior remained relatively constant for 30 minutes, then gradually increased 

toward the end of the followup observation epoch. Subject 9 had greater variability 

in the frequency of stress related behavior before massage than after. On the other 

hand, the variability for subjects 12 and 14 was relatively the same from one 

observation epoch to the next (Figure 33). 

Subjects of 35 and 36 weeks gestational age also had a variable pattern of 

stress related behavior prior to massage (Figure 34). Two infants experienced a 



Figure 31. Smoothed Medians and Quartiles. Stress Related Behavior of Subjects 33 Weeks Gestational Age. 
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Figure 32. Summary Figure of Stress Related Behavior, 34 Weeks Gestational Age. 
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Figure 33. Smoothed Medians and Quartiles. Stress Related Behavior of Subjects 34 Weeks Gestational Age. 
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Figure 34. Summary Figure of Stress Related Behavior, 35 and 36 Weeks Gestational Age. 
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gradual decrease in the median number of stress related activities (16 and 17), two 

had a relatively constant frequency rate of steress related action (13 and 18) and one 

(19) had an increase in stress related behavior over baseline observations. All but 

one subject (13) exhibited fewer stresss related behaviors just after massage as 

compared to the preceeding observation period. Four of five subjects (13, 16, 17 

and 19) had greater variation in the frequency of stress related behaviors during 

baseline observations as compared to the observations after massage (Figure 35). 

Subjects 13 and 16 displayed the lowest number of stress related behaviors in the 

last followup observation period as compared to any of the previous observations. 

Stress related behavior generally declined over the course of followup 

observations among male subjects (3, 13, 16), but increased over followup 

observations among females (1,2,12,14,17,18)(Figure 36). There was a difference 

between the variability of responses of male (Figure 37) and female (Figure 38) 

infants who were 34 weeks gestational age. The male infant in this subs ample (9) 

had greater variability in the frequency of his stress related behavior before massage 

than after, whereas both female subjects (12,14) were relatively the same before 

and after massage with respect to the range of the frequency of stress related 

behaviors (Figure 39). 

Infants who were exposed to ultraviolet light (12, 16 and 17) exhibited 

greater variability in the frequency of stress related behavior before massage than 

after massage (Figure 40). Two of three subjects (12 and 16) exhibited the same 

number of stress related behaviors just after massage as before. The third subject 

(17) showed fewer of these behaviors after massage than before, but the number of 



Figure 35. Smoothed Medians and Quartiles. Stress Related Behavior of Subjects 35 and 36 Weeks Gestational Age. 
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Figure 36. Summary Figure of Stress Related Behavior, Male Subjects. 
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Figure 37. Smoothed Medians and Quartiles. Stress Related Behavior of Male Subjects. 
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Figure 38. Summary Figure of Stress Related Behavior. Female Subjects. 
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Figure 39. Smoothed Medians and Quartiles. Stress Related Behavior of Female Subjects. 
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Figure 40. Smoothed Medians and Quartiles. Stress Related Behavior of Subjects in Ultraviolet Light. 
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her stress responses increased over the next 10 minutes to almost the same number 

as before the massage. Nonetheless, subjects exhibited fewer stress related 

behaviors overall during the followup observation epoch than during baseline 

observations (Figure 41). 

Infants 1,2,3,9,10,13,14,18 and 19 were not exposed to ultraviolet light 

during data collection. Some differences were noted in the patterns of frequency of 

stress related behavior before and after massage between infants in ambient light and 

those in ultraviolet light (Figure 42). Most of the subjects in ambient light had 

fewer stress related behaviors just after massage than before massage (1,2,9,10,14 

and 19). Of these subjects, the trend during the followup observation epoch was 

toward a stabilization of the frequency of stress related behaviors over time. 

Subjects 3 and 13 showed more frequent stress related behaviors just after massage 

than before, but both subjects experienced successively fewer of these behaviors 

over the next 50 minutes. The variability of the frequency of stress related 

responses was greater before massage than after for all subjects under ultraviolet 

light and for subjects 9,13 and 19 who were all male. Subjects 1,2,3,10 and 18 had 

a greater variability in the frequency of stress related behaviors after massage than 

before. These subjects were all females who were under ambient light while data 

were being collected (Figure 43). 

In summary, preterm infants displayed stress related behavior more 

frequently before massage than after. The variability in frequency of stress related 

behavior was greater after massage for infants of 33 weeks gestational age, but 

greater before massage for all other subjects. If stress related behavior increased 



Figure 41. Summary Figure of Stress Related Behavior, Subjects Under Ultraviolet Light. 
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Figure 42. Summary Figure of Stress Related Behavior, Subjects Under Ambient Fluorescent Light. 
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Figure 43. Smoothed Medians and Quartiles. Stress Related Behavior of Subjects in Fluorescent Light. 
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Figure 43. continued. 
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after massage, the frequency remained high for 30 minutes, then decreased. 

Self Comforting Behavior 

The frequency of self comforting behaviors among preterm infants in this 

sample was different after massage than before. Table 6 lists the ranges of the 

frequencies of self comforting behaviors before and after massage by subject. 

Table 6. Range of Frequency of Self Comforting Behaviors by Subject and Condition. 

Subject Number 

2 

3 

9 

1 0 

12 

13 

1 4 

1 6 

1 7 

1 8 

1 9 

Before Massage 

4 -1 6 

2-7 

2 -1 0 

3 -1 1 

1 - 1 0 

4 -1 1 

2-7 

3-9 

2 -1 0 

1 - 1 1 

3-9 

4-9 

After Massage 

3 - 11 

4-13 

3 -12 

6-14 

3-8 

3 - 11 

3-10 

3 -14 

2-8 

3 -10 

2-9 

4-13 
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Three of four infants of 33 weeks gestational age (1,3 and 10) had a baseline 

pattern of slightly increasing median frequency of self comforting behavior followed 

by a decline immediately before the massage was given (Figure 44). The fourth 

subject (2) demonstrated a constant number of self comforting behaviors over the 

entire epoch of baseline observation. Three infants (2,3 and 10) exhibited more 

frequent self comforting behaviors just after massage. The number of these 

behaviors increased during the followup observations (1 and 2) or stayed the same 

(3 and 10). The midspread of frequency of behaviors around the median was grea~er 

before massage than after for subjects 3 and 10, but the opposite pattern applied for 

subjects 1 and 2 (Figure 45). 

Subjects of 34 weeks gestational age (9, 12 and 14) all comforted themselves 

more frequently after massage than before (Figure 46). During baseline 

observations, two infants, subjects 9 and 14 attempted more self comforting acts as 

time progressed. In general, there were progressively fewer self comforting 

behaviors as the followup observations continued. Subject 12 had a wider midspread 

of the frequency of comforting actions before massage, but the converse was true of 

subjects 9 and 14. Subject 12 was the smallest infant in the sample. Larger infants 

showed greater range of frequency of self comforting actions following the massage 

than preceeding it (Figure 47). 

Two of five infants of 35 or 36 weeks gestational age (subjects 13 and 18) 

experienced successively more frequent self comforting gestures during the baseline 

observations, whereas subjects 16,17 and 19 exhibited fewer as time progressed 

(Figure 48). Four infants comforted themselved more often just after massage than 



Figure 44. Summary Figure of Self Comforting Behavior, 33 Weeks Gestational Age. 
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Figure 45. Smoothed Medians and Quartiles. Self Comforting of Subjects 33 Weeks Gestational Age. 
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Figure 46. Summary Figure of Self Comforting Behavior, 34 Weeks Gestational Age. 
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Figure 47. Smoothed Medians and Quartiles. Self Comforting of Subjects 34 Weeks Gestational Age. 
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Figure 48. Summary Figure of Self Comforting Behavior. 35 and 36 Weeks Gestational Age. 
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before massage (13,16,18 and 19). During the followup epoch, comforting efforts 

declined successively (13,17 and 19), remained unchanged (16) or increased and 

then declined (18). All but subject 16 had more variability in the frequency of self 

comforting acts during the followup observation epoch than during baseline 

observations (Figure 49). 

All male subjects (3,9,13,16 and 19) manifested self comforting efforts 

more frequently just after massage than before (Figure 50). Baseline observations 

revealed that three infants, subjects 3,9 and 13, comforted themselves more 

frequently with time during baseline observations, but that the frequency of self 

comforting acts declined (9 and13) or stayed the same (3) during the followup 

observations. Subjects 16 and 19 showed progressively fewer attempts toward self 

comfort during baseline observations. Comforting behaviors were fewer (19) or the 

same frequency throughout the followup observation epoch (16). Even though 

subjects exhibited the same or fewer self comforting behaviors as time went on, the 

frequencies of self comforting behaviors during the last followup observation period 

were greater than those for the baseline observation period just before massage. 

There was a wider range of the frequency of comforting actions before massage than 

after for two subjects (3 and 16) but the reverse was true for subjects 9, 13 and 19 

(Figure 51). 

The pattern of frequency of comforting behaviors of female infants was highly 

variable (Figure 52). Five of seven female subjects experienced more frequent 

attempts at self comforting after massage than before (2,10,12,14 and 18). During 

baseline observations, two infants had no change in self comforting (2 and 17), three 



Figure 49. Smoothed Medians and Quartiles. Self Comforting of Subjects 35 and 36 Weeks Gestational Age. 
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Figure 50. 
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Figure 51. Smoothed Medians and Quartiles. Self Comforting of Male Subjects. 
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Figure 52. 

15 

14 

13 

12 

11 

10 

9 
~ 
u 8 c: 
Q) 

5- 7 
Q) 
L. 

lL.. 6 

5 

4 

3 

2 

0 

Summary Figure of Self Comforting Behavior, Female Subjects. 

/----
// '\ 

\. // '\ 
__ -----.~----------------------u-

':>..: ..--=:::.?~--'\ ---~ -=~'< =-::: "'---::-, -- --- ---- "-~ ----- ------- - ''''------:., --- <""<""'------- --~ 
~?-____ ~~=~_-== __ -=?5'------

-=- --
___ u_uuuu~u_u ___ u ______________ u ______ u ______ u __ u __ _ 

2 3 

Subject 1 
14 

4 5 6 

Time Interval 
2 

-- 17 
10 
18 

7 8 9 

---- 12 

10 

I-' 
m 
m 



167 

had fewer attempts over time (12, 14,18), and two showed slightly more frequent 

comforting attempts at first (1 and 10). After massage, the frequency of comforting 

gestures varied with each subject: one (2) increased her self comforting, another 

decreased her confort efforts (17), two were unchanged (10 and 12), two had an 

initial increase followed by a decrease in comforting acts (14 and 18) and one (1) 

exhibited the reverse pattern. Five subjects were more variable after massage than 

before with respect to the range of frequency of comforting behavior (1,2, 14,17 and 

18) (Figure 53). 

Of the three subjects exposed to ultraviolet light, two demonstrated almost 

identical patterns in self comforting behavior, before and after massage (12 and 16) 

(Figure 54). At first, the median frequency of self comforting behavior remained 

relatively constant over 30 minutes. Then, comforting efforts declined. Just after 

masage, infants comforted themselves more often and the median frequency of comfort 

measures did not change over the followup observations (Figure 55). The median 

frequency of efforts of self comforting did not change over time for subject 17. This 

infant also performed fewer comforting actions just after massage as compared to the 

period preceeding massage. 

Subjects 1,2,3,9,10,13,14,18 and 19 were exposed to ambient light during 

the data collection period. Differences were noted between these subjects and those 

who were being exposed to ultraviolet light (Figure 56). All but one (1) in ambient 

light experienced more self comforting attempts just after massage than in the 

observation episode immediately before massage. Thereafter, four subjects (1,2,14 

and 18) attempted more self comforting behaviors for at least 30 minutes of the 



Figure 53. Smoothed Medians and Quartiles. Self Comforting of Female Subjects. 
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Figure 54. 
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Figure 55. Smoothed Medians and Quartiles. Self Comforting of Subjects in Ultraviolet Light. 
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Figure 56. Summary Figure of Self Comforting Behavior, Subjects Under Ambient Fluorescent Light. 
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followup observation epoch, and then two subjects (14 and 18) tried fewer gestures 

of comfort. Subjects 3 and 10 conducted the same number of comforting actions 

during each observation interval after massage. On the other hand, subjects 9, 13 

and 19, all males, experienced successively fewer self comforting activities as the 

followup observation epoch passed. The range of self comforting activities varied 

considerably among these subjects (Figure 57). Subject one had the same variability 

in the range of comforting acts before and after massage, subjects 3 and 10 had 

greater variability before massage than after, and the remaining subjects 

(2,9,13,14, 18 and 19) demonstrated more variability after massage than before. 

Preterm infants of all ages generally were observed carrying out more self 

comforting behaviors immediately following massage than during the observation 

period just preceeding massage. In general, infants exhibited more self comforting 

during all of the observations following massage than in those before massage. All 

males experienced more self comforting after massage than before, as did nearly all 

of the females (2,10,12,14 and 18). The variability of the frequency of comforting 

over the followup observations exceeded that of baseline observations for most 

females (2,12,14,17 and 18) and three of five males (9,13 and 19). Very little 

increase was noted in the frequency of self comforting during followup observations 

of infants under ultraviolet light (12, 16 and 17). Female infants in ambient light 

generally were observed comforting themselves successively more often after 

massage than before, whereas males attempted fewer comforting moves as time 

progressed. 



Figure 57. Smoothed Medians and Quortiles. Self Comforting of Subjects in Fluorescent Light. 
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Figure 57. continued. 
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Changes Within Subjects 

After examining the changes in variables across subjects, the investigator 

explored the changes in the relationships of variables within each subject. Each 

subject was measured on four variables: pulse, respiratory rate, and the frequencies 

of stress related and self comforting behaviors. Smoothed graphs of all four variables 

were examined together by subject in order to describe the simultaneous variation in 

the patterns of the variables over time. Results will be presented by subject, grouped 

by gestational age. The values reported for each variable represent the median of 10 

individual observations which comprised an observation period. 

Gestational Age: 33 Weeks 

Four subjects were 33 weeks gestational age at birth: subjects 1,2,3 and 10. 

Each subject's data will be presented in turn. Subject 1 was female and completed 

the study at chronological age 9 days. Her pulse rate was above normal for baseline 

(180-198 beats per minute) and followup observation epochs (170-180 beats per 

minute). Pulse rate gradually declined during baseline observations and continued to 

fall after massage until the last observation, which occurred just before feeding. Her 

pulse increased at that time. Respiratory rate dropped during the baseline 

observations, until the observation just before massage when it increased slightly. 

After the massage, her respiratory rate rose slightly for 40 minutes, then declined, 

which was opposite to the pattern of the pulse during followup observations. Stress 

related behavior and self comfroting behavior had nearly the same frequency of 

occurrence per minute (4 to 6). The pattern of frequency of comforting gestures was 
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similar to that of stress related behaviors, particularly during baseline -- " 

observations. The variability of stress related and self comforting behavioral 

occurrence over five observation periods was greater after massage than before 

(Figure 58). The pattern of change in self comforting behavior followed that of the 

pulse rate, whereas the patttern of stress related behavior was similar to that of the 

respiratory rate. The frequency of self comforting behaviors was greater than that of 

stress related behaviors after massage, but the reverse was true before. 

Subject 2 was a female subject who entered the study when she was 8 days old. 

This infant's pulse rate was above normal during baseline observations, but declined 

from 178 to 168 beats per minute (Figure 59). After massage, pulse rate was lower 

than before massage, and declined to 160 beats per minute within 3 minutes 

following the massage. Respiratory rate generally declined over baseline and 

followup observation wpochs, but the respiratory rate increased after massage with 

respect to the observation period before massage. Repsiratory rate remained within 

the normal range (40 to 60 breaths per minute) except for the period just before 

massage. Stress related behaviors increased continually over baseline observations 

from 4 to 6.8 per mintes. The frequency of these behaviors fell to 4.6 per minute 

just after massage, but increased over the entire followup observation epoch to 5.5 

per minute. The median frequency of stress related behavior after massage did not 

exceed that of the first baseline observation, but the midspread between the first and 

third quartiles was considerably greater after massage than the spread before 

massage. Self comforting behavior remained unchanged during baseline observations 

at a frequecy of 4 per minute. After massage, self comforting acts increased to 5 per 



Figure 58. Subject 1. Median, upper and lower hinges. 
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Figure 59. Subject 2. Median, upper and lower hinges. 
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minute and continued to increase for 50 minutes to 7 per minute. The midspread 

between the first and third quartiles increased considerably from 30 minutes after 

massage to the end of the observation. The frequency of self comforting behavior was 

less than that of stress related behavior before massage, but afterward, the reverse 

was true. The pattern of stress related and self comforting behaviors seemed to 

coincide for this subject. When one type of behavior increased, so did the other. 

Subject 3 was a male who completed the study at a chronological age of 6 days. 

This infant's pulse rate dropped initially but then increased to 144 beats per minute 

at the end of baseline observations. After massage, pulse fell to a median rate of 135 

beats per minute, and remained relatively unchanged over followup observations. 

The median respiratory rate before massage ranged between 35 and 38 breaths per 

minute. The rate increased to 48 just after massage, and increased continually over 

the next 50 minutes. The frequency of stress related behaviors ranged between 4 and 

5 per minute before massage, and it decreased steadily after massage. The frequency 

of self comforting behavior ranged from 2.5 to 5 per minute before massage, but 

after massage, the frequency increased to 6 per minute and remained constant for 50 

minutes. This infant exhibited self comforting behaviors more frequently than stress 

related behaviors during all folloeup observations except the first (Figure 60). The 

pattern of stress related behavior followed pulse for this subject. Trends in self 

comforting resembled those of respiration. 

Subject 10 was 6 days old when she participated in the study. Her median 

pulse decreased from 160 per minute to 148 per minute over the baseline epoch, fell 

to a low of 133 per minute just after massage, and then stabilized at 136 per minute 



Figure 60. Subject 3. Median, upper and lower hinges. 
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during the followup observations. This infant's respiratory rate was cinsistently 

lower than that of other subjects. She had a constant rate of 30 per minute before 

massage, which increased to 35 per minute just after massage. The repsiratory rate 

then declined continuously over the next 40 minutes. The frequency of stress related 

behaviors was constant before massage at 9 per minute. After massage, the frequency 

decreased to 8 per minute, then fell to 7.2 per minute and remained there for 40 

minutes. Self comforting behavior increased over the first 40 minutes of baseline 

observations, then fell abruptly to 4 per minute just before the massage. After the 

massage was given, the median frequency of self comforting behaviors was 5.5 per 

minute. This rate was constant for 40 minutes and then declined to 5.0 per minute. 

For this subject, the frequency of stress related behaviors exceeded self comforting 

behaviors before and after massage. Stress related and self comforting behaviors 

were relatively constant over baseline and followup observations. The patterns of 

these variables was relatively similar even though the frequencies were not the 

same(Figure 61). All four variables followed a similar pattern in this subject. 

Before massage, all were higher than after massage. There was a gradual decline in 

all variables over baseline observations, then a levelling off during followup 

observations. 

In general, subjects of 33 weeks gestational age had higher frequencies of self 

comforting behavior after massage than before. The congruence of the pattern of 

stressful and comforting activities was more similar after massage than before. 

There was a trend for infants of this maturational stage to respond in an "all or none" 

fashion when aroused. That is to say that when stress related behaviors increased, 



Figure 61. Subject 10. Median. upper and lower hinges. 
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self comforting behaviors were also activated and likewise, when infants were less 

aroused, stress related and self comforting behaviors both occurred less often. Other 

patterns were noted with regard to physiological variables. Pulse rate was lower 

after massage than before, and continued to fall slowly during the followup 

observations. On the other hand, respiratory rate was higher just after massage than 

immediately before for all subjects. After massage, two subjects (2 and 10) had 

successively lower breathing rates as time passed, one subject (3) breathed more 

rapidly as time went on, and one infant (1) breathed progressively faster with each 

observation over 40 minutes, and then her respiratory rate declined slightly. Pulse 

and respiratory rates changed together before massage, but there was more variation 

in the pattern of change in respiratory rate after massage so that pulse and 

respiration had less similar pattern of change during followup observations. 

Gestational Age: 34 Weeks 

Three subjects were born at 34 weeks gestational age: subjects 9, 12 and 14. 

Each subject's data will be presented in turn. Subject 9 was a male infant who was 6 

days old when he participated in the study. His median pulse declined from 150 to 

148 beats per minute over baseline observations. Once the massage was given, his 

pulse continued to decline from 145 to 135 per minute over the followup 

observations. Respiratory rate increased continually from 42 to 48 per minute 

during the baseline observation epoch. Following the massage, respiratory rate fell 

to 40 per minute, then increased steadily to 45 per minute. Both pulse and 

respiratory rates decreased just after massage as compared to the observation 
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immediately preceeding massage. Stress related behaviors increased from 4.5 per 

minute to 7 per minute over the first 30 minutes of baseline observations, and then 

the frequency decreased to 5 per minute. Stress related behaviors occurred less 

frequently after massage than before. On the other hand, self comforting behaviors 

were exhibited more often after massage (8.2 to 9.6 per minute) than before (6.0 to 

7.0 per minute). The frequency of stress related behaviors decreased after massage 

whereas self comforting increased after massage (Figure 62). Patterns of pulse and 

respiratory rates were coupled in this infant's responses. Self comforting behavior 

increased after massage, but no other variable was noted to have this trend. Followup 

patterns of self comforting and pulse rate were similar in that both gradually 

declined over time. Respiratory rate and stress related behavior showed a gradual 

increase during the followup observations. 

Subject 12 was a female who was the smallest subject in the sample. She was 

4 days old when she participated in the study. She was receiving treatment with 

ultraviolet light as she was being studied. Median pulse rate declined continually 

over baseline observations, from 160 to 150 per minute. After the massage, this 

child's pulse fell to 142 per minute and remained unchanged throughout the followup 

observations. Respiratory rate began at 50 per minute. This rate declined slightly 

over the next 20 minutes, then increased to 70 per minute just before massage. 

After massage, the respiratory rate declined to 58 per minute at first. The rate 

increased and then stabilized over 30 minutes, then declined te 55 per minute. 

Stress related behaviors decreased steadily over the baseline observations, from 8 to 

4 per minute. The frequency of self comforting behaviors followed a pattern similar 



Figure 62. Subject 9. Median, upper and lower hinges. 
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to that of stress related behaviors over that same time. Once the frequency of stress 

related behavior fell below 6 per minute, self comforting acts also decreased. After 

massage the median frequency of stress related behaviors remained constant at 4.2 

per minute for 30 minutes and then increased to 5.5 per minute. There were more 

frequent self comforting behaviors than stress related behaviors after massage and 

the congruence beiween the frequency of self comforting and stress related behaviors 

was greater after massage than before (Figure 63). Self comforting and stress 

related patterns of behavior resembled the trends of the pulse rate over time: there 

was a slight decrease in all three before massage, and a small, gradual increase 

afterward. Respiratory pattern was highly variable before and after massage. 

Subject 14 was a female of 5 days old when she entered the study. Her pulse 

rate increased continuously over the baseline observations from 134 to 142 per 

minute, but after massage, the pulse rate dropped to 132 initially and continued 

falling for the next 40 minutes. Respiratory rate decreased from 44 to 34 per 

minute then increased to 38 per minute during baseline observations. The pattern of 

respiratory rate was a continuous decline after massage, from 38 to 30 per minute. 

The median incidence of stress related behaviors increased over the baseline 

observations from 5.0 to 8.0 per minute. A relatively constant rate of occurrence of 

7.0 stress related behaviors per minute followed the massage. The frequency of self 

comforting behaviors ranged between 5.0 and 6.0 per minute before massage, and 7.0 

to 8.5 per minute afterward. During the folowup observations, self comforting 

behaviors were used more often than stress related behaviors for the first 30 

minutes, and thereafter, the reverse was true (Figure 64). Stress related behavior 



Figure 63. Subject 12. Median, upper and lower hinges. 
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Figure 64. Subject 14. Median. upper and lower hinges. 
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and trends in pulse rate showed similar patterns before massage. Both increased. 

After massage, pulse rate declined but stress behaviors increased. Before massage, 

respiratory and self comforting patterns were similar, showing a decrease over 10 

minutes, a levelling off for 20 to 30 minutes, then an increase. These two variables 

declined over the followup observations, but comforting increased over 30 minutes 

before it dropped. 

In general, subjects of 34 weeks gestational age demonstrated a more constant 

number of stress related behaviors after massage than before, but the number of self 

comforting activities increased. The environment was not changed during the study 

except for the introduction of a massage, yet these infants appeared to respond to the 

same intensity of disruptive stimulation with fewer stress related responses and 

more comforting gestures. Perhaps this represents an emerging preference toward 

certain activities over others since comforting behaviors are more likely than stress 

related behaviors to be reinforced with sensations which are soothing or calming. 

Pulse rates were noted to be lower after massage than before, and declined over 

followup observations. Respiratory rates were slightly lower just after massage 

than before, but two of three subjects (9 and 12) experienced a gradual increase in 

respiratory rate during followup observations. 

Gestational Age: 35 and 36 Weeks 

Five subjects were 35 or 36 weeks gestational age: subjects 13, 16, 17, 18 

and 19. Subject 13 was a male who was 4 days old when he participated in the study. 

His median pulse declined steadily from 140 to 126 per minute over the baseline 
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observations. His pulse increased to 150 per minute after massage and then declined 

at a faster rate than during baseline observations. Respiratory rate declined at the 

same rate before and after massage, but the rate was higher at the beginning of 

followup observations than at the start of the baseline observations. Stress related 

behaviors occurred at relatively the same frequency throughout the baseline 

observations, at a rate of 7 per minute. The midspread between the first and third 

quartiles was greater before massage than after. More stress related behaviors were 

evident after massage than just before, and this was true for the next 30 minutes. 

After that, the frequency of stress related behavior declined to 5.5 per minute, then 

5.0 per minute. The frequency of self comforting behavior increased from 3 to 4.5 

per minute and remained the same for the next 40 minutes of baseline observation. 

Just after the massage, self comforting increased to 6.0 per minute, but then 

decreased to 5.0 per minute for the last 40 minutes (Figure 65). Pulse and 

respiration followed a similar pattern in this subject. Before massage, rates of both 

variables declined over time. Just after massage, both rates increased above what 

they had been prior to massage, but both decreased during followup observations. 

Stress related baehavior demonstrated a dropoff pattern similar to pulse rate during 

followup observations. The increase in self comforting behaviors was arrested after 

the first ovservation that followed the massage. Then, comforting levelled off. 

Subject 16 was a male who was 5 days old when he participated in the study. 

He was receiving oxygen under a hood apparatus, and he was also being treated with 

ultraviolet light for hyperbilirubinemia. Median pulse rate declined from 160 to 

150 beats per minute, where it stabilized for 40 minutes. After the massage, median 



Figure 65. Subject 13. Median. upper and lower hinges. 
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pulse rate increased to 154 beats per minute, declined to 144 beats per minute for 

20 minutes and then increased to 148 beats per minute. The median respiratory rate 

was constant at 70 per minute over the entire baseline epoch, with a midspread 

variability of 30 breaths. Respiratory rate was lower after massage than before, 

starting at 66 breaths per minute, increasing slightly and falling to 55 breaths per 

minute at the end of the followup observation. Midspread was fairly uniform before 

massage. After massage, the midspread increased to 50 breaths and then tapered to 8. 

The frequency of stress related behavior was highest at the beginning of the baseline 

observations, and gradually declined over this time. After massage, stress related 

behaviors were displayed at a median frequency of 5 per minute over 30 minutes, 

then the frequency declined successively over the last two observation periods. Self 

comforting behaviors appeared more frequently at first, and the pattern of these 

behaviors was similar to that of the stress related behaviors before massage. The 

frequency of comforting acts remained constant throughout the entire followup 

observation epoch (Figure 66). Pulse rate and stress related behaviors showed 

similar declination trends over baseline and followup observations. Respiratory rate 

was highly variable during the entire study period, and also declined after the 

massage was given. Patterns of self comforting behaviors did not approximate those 

of any other variable. 

Subject 17 was a female who participated in the study at the age of 4 days. 

She was being treated with ultraviolet light at that time. Pulse rate fluctuated more 

during baseline observation, and the midspread was greater during this time as 

compared to the observations which followed the massage. Median respiratory rate 



Figure 66. Subject 16. Median. upper and lower hinges. 
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was relatively unchanged during baseline observations. The midspread ranged from 

68 breaths at the outset of the study to 20 breaths just before the massage was given. 

After massage, the respiratory rate increased at first, to 54 per minute, dropped to 

36 per minute and then increased to 50 breaths per minute. The midspread was 

greater just after massage (40 breaths) than at any other time during followup 

observations. The spread narrowed to 23 breaths as time passed. Stress related and 

self comforting behavior exhibited a similar pattern of frequency before massage: 

both showed a slight decline then and increase. Stress related behaviors were 

exhibited more often than were self comforting acts. Just after the massage was 

given, the frequency of stress related behaviors dropped markedly to a median of 4 

per minute, while self comforting acts occurred nearly 6 times per minute. Stress 

related activity increased thereafter, and declined slightly at the end of the 

observation. Self comforting actions declined slightly after massage and stabilized at a 

median of 5.0 per minute for 40 minutes (Figure 67). Respiratory rate, self 

comforting, and stress related behavior had approximately the same pattern before 

massage, showing a slight decrease over time. After massage, the pattern of 

respiration was unlike any other pattern, and the variability in the rate was quite 

high throughout. Patterns of pulse rate and self comforting behavior were similar 

during followup observations. 

Subject 18 was a female who participated in the study 7 days after birth. 

Median pulse rate increased slightly over baseline observations. Just after the 

massage, median pulse rate increased slightly, then declined over the followup 

observation epoch. Respiratory rate was below normal for this infant. During 



Figure 67. Subject 17. Median, upper and lower hinges. 
2OD~i-----------------------'r-----------------------' 

1110 

180 

170 

UIO 

-S,&O 
~ 

- ...... ---.. * ... --.",,--..... --... ~~ ..... 

a e e ~\ 
...... - \. D-.. -.... -B .. -·--... -e-·-.. --~-a-___ .. _-:::i:J 

140 

130 -...... -.... _---
120 

110 

IOD~'--.---~2;----.3----~----$a--L-.8.---~----·8.---"----,~0~ 

Time Interval 

a. Pulse Rate. 

~~.-----------------------r----------------------~ 
11 
III 
17 
18 
111 
14 
13 

g--!~ --......... ---_ ... -.. --_ .. _-----

~': ~- --

..... 7 ~ 
II •••••••••••••••••••••••••••••••••••• 

$ 

4 
3 
2 

~ 
0~'-,._--.----3~--~------~~--~---..---a---·,no-J 

Time Interval 

c. Stress Related Behavior. 

IOO,~--------------------------r_------------------------_, 

80 

110 

70 

110 

~SO 
a: 

40 

30 

20 

10 

0 

a·· .. ··~'·"'·,,·~··,.-. .. ................... , 

~ •........ \ ........•... ~ ....•.. 
". 

B El 

... 
.... ----, .. -... _-_ ........ ----_ ........ --.-- .. --'" ' . 

................ _----- -----_ ............... _ ........ . 

3 • $ -II 7 II II 10 

TIme Interval 

b. Respiratory Rate. 

1111 
I. 

13 
12 

11 

10 
>,9 
U 
~ II 

&7 
~ e 

II 

3 

2 

~:::::::~:.~~:::::::~~ ~ ........ ; ....... ; ....... ~ 

0'~--~---=2----~3~--~----II~~-=e----~---,II~---=----~10~ 

Time Interval 

d. Self Comforting Behavior. 

<0 
........ 



198 

baseline observations, the median respiratory rate dropped from 38 to 26 breaths 

per minute. Once the massage ended, the respiratory rate rose to 36 at first, then 

increased to 40 breaths per minute. Stress related behaviors occurred at relatively 

the same frequency throughout the baseline observations but they decreased from 8.5 

to 7.6 after massage. This infant then exhibited somewhat more stress related 

activity (8.2 per minute) and the frequency remained relatively unchanged 

thereafter. Self comforting behaviors declined continuously over the baseline 

observations, but increased from 5.0 per minute during the time just after massage 

to 6.2 per minute 30 minutes later. Comforting acts occurred less often over the last 

30 minutes. Median frequency of self comforting did not exceed that of stress related 

behaviors for either the baseline or the followup observation epochs (Figure 68). 

Respiratory rate, self comforting and stress related behaviors followed similar 

patterns during the observations: they decreased during baseline, then increased 

Slightly and declined during followup observations. Stress related behaviors were the 

only ones which were less frequent just after massage than before massage. 

Subject 19 was a male who was 6 days old when he entered the study. The 

median pulse rate for this infant increased someWhat, then decreased during baseline 

observations. Pulse rate increased steadily over the follow up observations. 

Respiratory rate remained relatively constant throughout the study period. Stress 

related behavior increased constantly during baseline observations, when self 

comforting declined. Just after the massage, stress related behaviors decreased and 

self comforting increased as compared to observations just before massage. Over the 

followup observation periods, stress related behaviors increased slightly while self 



Figure 68. Subject 18. Median, upper and lower hinges. 
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comforting efforts declined (Figure 69). Self comforting behaviors followed a trend 

similar to that of respiratory rate over time. Both decreased gradually before 

massage, increased afterward, remained up for 30 minutes, and then declined. The 

pattern of stress related behavior was similar to that of pulse rate after massage. 

Both increased. 

In general, all infants of 35 and 36 weeks gestational age responded to massage 

with an increase in pulse just afterward, and four of five also demonstrated a slight 

increase in respiratory rate at the same time. Three of five subjects (13, 16 and 

18) experienced a gradual decline in pulse rate during followup observations, 

concommitant with a slight decrease in respiratory rate. Subject 17 showed an 

abrupt drop in median respiratory rate between 20 and 30 minutes after the massage 

which did not correspond to a simultaneous change in pulse, stress related behavior 

or self comforting behavior. Subject 19 had gradual changes in patterns of all four 

variables before and after massage. A slight increase in stress related behavior was 

accompanied by a similar change in pulse during followup observations. Four of five 

subjects (16, 17, 18 and 19) displayed fewer stress related behaviors after massage 

than before whereas self comforting activity was increased above baseline 

observations after a massage was given to four subjects (13, 16, 18 and 19). Both 

comforting and stress related behaviors gradually declined over followup 

observations; infants exhibited fewer activities of both types as time progressed. 

This may represent a more efficient ability to modulate the level of arousal with 

increasing maturity. The infant may be able to respond to situations more 

selectively, and to use an economy of motion when responding. 



Figure 69. Subject 19. Median, upper and lower hinges. 
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Overall, most infants responded to massage with immediate reduction in stress 

related behavior and an increase in self comforting. Differences in patterns of 

response were noted among categories of subjects by gestational age over the 50 

minute followup observations. Infants of 33 and 34 weeks gestational age responded 

to massage with decreased pulse rate but an increase in respiratory rate over time. 

On the other hand, infants of 35 and 36 weeks gestational age demonstrated a gradual 

decline in pulse and respiratory rates over the followup observations. Infants of 33 

weeks gestational age showed a similar pattern in stress and comforting behaviors 

after massage: when one increased, so did the other. Conversely, infants of 34 weeks 

gestational age showed fewer stress related behaviors and slightly more self 

comforting behaviors after having a massage than in the period before massage. The 

most mature infants (35 and 36 weeks) displayed successively fewer activities of 

both types as time progressed. These differences in response may be related to 

ability to modulate behavior in response to an environmental situation. The least 

mature infants responded with less discrimination. Stress and comforting behaviors 

were noted to increase and de~rease together. Infants of 33 weeks gestational age 

activated stress related and self comforting behaviors simultaneously. Infants of 

slightly more maturity (34 weeks) exhibited fewer stress related behaviors but 

more comforting gestures after massage than before. Infants may have been 

exercising more discrimination in their choice of response at this stage of 

development. The most mature infants (35 and 36 weeks gestational age) displayed 

successively fewer activities as time progressed after a massage was given. This may 

be the result of attempts toward conservation of energy by using the most efficient 
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means of responding to environmental circumstances. The frequency of stress related 

and comforting behaviors were noted to decline over followup observations of these 

subjects. Differences in behavioral responses characterized levels of subjects' 

maturity in this study. 

Behavioral Patterns by Arousal 

According to Als (1982), infant behavior becomes more complex with 

increasing maturation and infants exhibit signals of distress or alarm when 

disturbed. The next phase of exploration in this study was to discern whether there 

were behavioral indicators of the level of distress which an infant was experiencing; 

and to discover whether patterns might vary on the demographic categories of 

gestational age, gender or exposure to ultraviolet light. The next sections describe 

how raw data were utilized to classify infant behavior by arousal level. Arousal was 

defined in terms of pulse and respiratory rates, based on the premise that these 

variables represent one manifestation of stress related and self comforting behaviors. 

Patterns of responses were explored by demographic classification. 

During each observation episode, pulse rate, respiratory rate, and 

frequencies of stress related and self comforting behavior were recorded. Raw data 

for each variable were plotted on separate graphs. Plots of pulse and respiratory 

rate were examined to identify episodes of high and low arousal, which were 

operationally defined as follows. Pulse rates above 160 or below 120 beats per 

minute and respiratory rates above 60 or below 20 breaths per minute were 
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considered to indicate high arousal. whereas pulse and respiratory rates within 

normal range for preterm infants represented low arousal. The investigator chose 

six episodes each of high and low arousal before and after massage for each subject. 

These episodes were used to compare the behavioral responses of infants so that the 

same number of incidents per infant would contribute to the data, and that a realistic 

representation of individual response would be reflected by the sampling of behavior. 

Behaviors were identified that occurred simultaneously with episodes of high and low 

arousal by examining the observation check lists of individual infants. Lists were 

made of these behaviors for each subject by arousal levels. and differences before and 

after massage were compared (Appendix F). Data tables demonstrated the variability 

and range of observation by infant before and after massage. Frequencies on the 

tables represent the total number of times each behavior was observed in six 

observation episodes of one minute each. Summary tables were created to catalogue 

the kinds of behaviors which were exhibited by subjects of each demographic category 

and these are presented in the next section. Ultimately, a taxonomy of arousal 

behaviors was generated. Results are presented by gestational age. gender and 

exposure to varying wave lengths of light. 

Gestational Age 

Infants of 33 weeks gestational age (n=4) infrequently displayed stress 

related or self comforting behaviors in a state of low arousal. During low arousal, 

the frequency of stress related behavior ranged from 3 to 10 per one minute interval. 

Between 4 and 9 self comforting behaviors were noted per minute. Before massage, 
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two of four infants manifested stress at low arousal by only three behaviors: 

irregular respiration, pale skin color and either webbed skin pattern or a gaping 

expression with the mouth. When infants were in a state of low arousal, squirming, 

gasping, frowning, and foot clasps were observed before massage but not after. 

Startle, face twitching, smooth movement of the neck and holding on were observed 

following the massage but were not seen before. In general, activities were of low 

amplitude, were centralized around the mouth and face, and did not include frequent 

motion of the extremities. Self comforting gestures which involved the trunk and 

extremity occurred more frequently after the massage than before (Table 7). This 

group of infants exhibited more diverse self comforting behavior and fewer kinds of 

stress related behavior following a massage than in the observation epoch that 

preceeded the massage. 

Table 7. Summary of Behavioral Reportoire. Low Arousal. Infants 33 Weeks 

Gestational Age. 

Stress Related Self Comforting 

Before Massage Irregular respiration Pink 

Pale Flexed Arms 

Webb Flexed Legs 

Jaundice Tuck trunk 

Red Smooth movement arm 

Twitch body Foot clasp 

Twitch extremeties Hand to face 



Table 7. Continued. 

After Massage 

~ 

Sigh 

Extend leg 

Squirm 

Arch 

Gape face 

Irregular respiration 

Pale 

Webb 

Jaundice 

Twitch face 

Twitch body 

Twitch extremities 

Sigh 

Extend leg 

Gape face 

Startle 

Smile 

Mouthing 

Hand to mouth 

Face open 

Frown 

Pink 

Flex arms 

Flex legs 

Frown 

Smooth movement arm 

Smooth movement neck 

Tuck trunk 

Hand to face 

Smile 

Mouthing 

Hand to mouth 

Holding on 

Face open 
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When infants of 33 weeks gestational age experienced high levels of arousal, 

some different behaviors emerged. The following activities were observed during 

high arousal and were not seen at low levels of arousal: nasal flaring, extension of 

arm, tongue extension, finger splay, toe splay, salute, airplane, fisting, yawn, leg 

brace and grasping. Infants who were highly aroused displayed differences in 

behavior before and after massage. Tremor, grunting, toe splay and airplaning were 

noted before massage but not after. Nasal flaring, gasping, tongue extension, fisting, 

fussing, and yawning were evident after the massage (Table 8). Conceptually, 

fussing and face opening indicate arousal of the infant's attention. These behaviors 

were not evident in a situation of low arousal, and were activated to some degree in 

high arousal both before and after massage. Before massage, two of four subjects 

demonstrated an open facial expression whereas all four subjects were so alerted 

after having a massage. Fussing was not seen before massage, but was present in one 

of four subjects after the massage. 

Table 8. Summary of Behavioral Reportoire. High Arousal. Infants 33 Weeks 

Gestational Age. 

Before Massage 

Stress Related 

Irregular respiration 

Pale 

Webb 

Jaundice 

Self Comforting 

Pink 

Flex arms 

Flex legs 

Smile 



Table 8. Continued. 

After Massage 

Red 

Twitch face 

Twitch body 

Twitch extremities 

Sigh 

Startle 

Tremor 

Grunt 

Extend arms 

Extend legs 

Squirm 

Arch 

Gape face 

Finger splay 

Toe splay 

Airplane 

Salute 

Irregular respiration 

Pale 

Webb 

Jaundice 

Smooth movement arms 

Tuck trunk 

Hand to face 

Mouthing 

Suck search 

Hand to mouth 

Foot clasp 

Holding on 

Face open 

Frown 

Pink 

Flex arms 

Flex legs 

F~Open 
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Table 8. Continued. 

Red 

Twitch face 

Twitch body 

Twitch extremities 

Startle 

Sigh 

Gasp 

Nasal flaring 

Extend arm 

Extend leg 

Squirm 

Arch 

Tongue extension 

Gape face 

Finger splay 

Salute 

Fisting 

Fuss 

Yawn 

Leg brace 

Smooth movement arms 

Tuck trunk 

Frown 

Hand to face 

Mouthing 

Smile 

Hand to mouth 

Foot clasp 

Holding on 

Grasping 

209 
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After having a massage, infants of 33 weeks gestational age engaged in more 

diverse self comforting and stress related behaviors. Many activities were oriented 

around the face or mouth. Relatively few activities involved the extremities. Three 

of four infants tucked their trunks as a gesture of comfort. 

Infants of 34 weeks gestational age (n=3) demonstrated a similar pattern 

with respect to diversity of behavior in high and low arousal; more diversity of 

behavior was noted during episodes of high arousal than low arousal. There were 

differences between low and high arousal levels with regard to the pattern of 

diversity of stress related and self comforting behaviors before and after a massage. 

Specific differences will be presented with low and high arousal pattterns in the 

ensuing paragraphs. 

Infants who experienced a low level of arousal exhibited between 5 and 10 

stress related behaviors and 5 to 13 self comforting behaviors per minute 

observation before a massage. After a massage, the frequency ranges were 4 to 11 

and 8 to 9 per minute observation, respectively. The following stress related 

behaviors were evident at low levels of arousal before massage but not afterward: 

tremor, gasp, arm extension, squirm, decreased muscular tone, tongue extension, 

finger splay, salute, and fisting. Some self comforting behaviors were manifest 

before the massage but did not appear afterward. These behaviors were as follows: 

smooth movement of legs and trunk, suck search, holding on and grasping. After the 

massage was given, several behaviors appeared which had not been evident before. 

These included twitching of the face and body, startle, grimace, airplane, smooth 

movement of feet, sucking and frowning (Table 9). 
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Table 9. Summary of Behavioral Reportoire. Low Arousal. Infants 34 Weeks 

Gestational Age. 

Before Massage 

After Massage 

Stress Related Self Comforting 

Irregular respiration 

Pale 

Webb 

Sigh 

ca;p 

Extend leg 

Extend arm 

Squirm 

*Twitch extremities 

*Tongue extension 

Leg brace 

*Finger splay 

*Salute 

Fisting 

Jaundice 

Irregular respiration 

Twitch face 

Smooth movement arms 

Smooth movement legs 

Smooth movement trunk 

Tuck trunk 

Flex arms 

Relaxed, open hand 

Hand to face 

Smile 

Mouthing 

Suck search 

Hand to mouth 

Foot clasp 

Holding on 

*Grasping 

Pink 

Flex legs 

Smooth movement arms 

Smooth movement feet 



Table 9. Continued. 

Twitch body 

Twitch extremities 

Startle 

Sigh 

Extend leg 

Pale 

Gape face 

Grimace 

Webb 

Jaundice 

Leg brace 

Gasp 

" Subjects under ultraviolet lights 

Tuck trunk 

Flex legs 

Relaxed, open hand 

Hand to face 

Pink 

Mouthing 

Sucking 

Hand to mouth 

Foot clasp 

Flex arms 
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Of these three subjects, one was being exposed to ultraviolet light during the 

observation periods. The following stress related and self comforting behaviors were 

displayed at low arousal levels by the subject under ultraviolet lights but not by the 

other subjects: twitches of extremities, tongue extension, finger splay and salute. 

These behaviors are indicated by an asterisk (") on Table 9 and on all successive 

tables. At low arousal levels, there was more diversity of behavior displayed by the 

infant who was being exposed to ultraviolet light than by infants not so exposed. 

Diversity of stress related behavior, measured by numbers of different behaviors 
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exhibited. was the same after the massage as before when infants were experiencing a 

low level of arousal. whereas the diversity of self comforting behaviors decreased 

after massage. 

When infants experienced high levels of arousal. there were more different 

kinds of behaviors than at low arousal. Startles and smooth trunk movements were 

noted at low arousal levels. but not at high arousal. Dusky skin color. sitting on air. 

fussing. yawning and open facial expression were seen at high levels of arousal but 

not at low arousal. After having a massage. infants who were highly aroused exhibited 

more stress related behaviors and fewer different kinds of self comforting behaviors 

than in the observation periods preceeding massage (Table 10). The frequency of 

stress related and self comforting behaviors ranged from 11 to 17 per minute and 

10 to 15 per minute. respectively. before massage. After massage, the range of 

frequency narrowed to 9 to 12 stress related behaviors per minute and 10 to 12 self 

comforting behaviors per minute. 

Table 10. Summary of Behavioral Reportoire. High Arousal. Infants 34 Weeks 

Gestational Age. 

Before Massage 

Stress Related 

Dusky 

Red 

Twitch body 

Twitch extremities 

Sigh 

Self Comforting 

Smooth movement arms 

Pink 

Tuck trunk 

Flex arms 

Relaxed, open hand 



Table 10. Continued. 

After Massage 

Extend arms 

Extend legs 

Squirm 

Jaundice 

Tongue extension 

Gapefaoo 

Grimace 

Finger splay 

Airplane 

Salute 

Sit on air 

Fisting 

Fuss 

Yawn 

Irregular respiration 

Pale 

Webb 

Irregular respiration 

Pale 

Webb 

ROO 

Hand to face 

Smile 

Mouthing 

Suck search 

Hand to mouth 

Foot clasp 

Grasping 

Holding on 

Flex legs 

Smooth movement foot 

Hand to mouth 

Flex arms 

Flex legs 

Smooth movement arms 
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Table 10. Continued. 

Twitch face 

Twitch body 

Twitch extremities 

Sigh 

Extend arm 

Extend leg 

Squirm 

Arch 

Tongue extension 

Gape face 

Grimace 

Finger splay 

Salute 

Sit on air 

Fisting 

Yawn 

Leg brace 

Startle 

~ 

*Subjects under ultraviolet light 

Pink 

Smooth movement foot 

Tuck trunk 

Face Open 

Relaxed, open hand 

Hand to face 

Mouthing 

Suck search 

*Suck 

Foot clasp 

Grasp 

Holding on 
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Infants of 35 to 36 weeks gestational age (n=5) who were experiencing low 

levels of arousal displayed more diversity in stress related behaviors after a massage 

than before massage. ~elatively few stress related attentional or extremity 

movements were noted. The diversity of self comforting behavior increased after 

massage (Table 11). Infants ot 35 to 36 weeks gestational age demonstrated greater 

diversity in stress related and self comforting behaviors at low levels of arousal than 

younger infants. Even though the trend was toward greater diversity of behavior with 

increased gestational age, one subject of 36 weeks gestational age (16) exhibited few 

subtle stress related behaviors at low arousal levels after massage: irregular 

respiration, sigh, twitch body, flaccid legs and gape face. This behavior was 

remarkable in that it was characteristic of infants who were younger than this 

subject. 

Table 11. Summary of Behavioral Reportoire. Low Arousal. Infants 35 - 36 Weeks 

Gestational Age. 

Stress Related Self Comforting 

Before Massage Irregular respiration Pink 

Pale Flex arms 

Webb Flex legs 

Mottled ·Smooth movement arms 

Twitch face Smooth movement legs 

Twitch body Smooth movement foot 

Twitch extremities Tuck trunk 



Table 11. Continued. 

After Massage 

*Gasp 

Sigh 

Decreased muscle tone 

*Flaccid legs 

*Extend arms 

Extend legs 

Gape face 

*Grimace 

*Salute 

*Fisting 

Jaundice 

Irregular respiration 

Pale 

Webb 

Jaundice 

Dusky 

ROO 

Tremor 

Twitch face 

Twitch body 

Twitch extremities 

Frown 

Relaxed, open hand 

Hand to face 

Mouthing 

Sucking 

*Foot clasp 

Hand to mouth 

*Grasping 

*Holding on 

Pink 

Flex arms 

Flex legs 

Smooth movement trunk 

*Regular respiraton 

Smooth movement arms 

Smooth movement feet 

Tuck trunk 

Suck search 

Hand to face 
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Table 11. Continued. 

Sigh 

*Oecreased muscle tone 

*Flaccid legs 

Extend arms 

Extend legs 

*Squirm 

*Arch 

Gape~ 

Tongue extension 

*Finger splay 

Yawn 

Leg brace 

*Respiratory pause 

* Subjects under ultraviolet light 

Smile 

Sucking 

Mouthing 

Foot clasp 

Hand to mouth 

Grasping 

Holding on 

Frown 
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Several behaviors were associated with treatment under ultraviolet light at 

low levels of arousal. Before the massage, these behaviors included: gasp, flaccid 

legs, arm extension, grimace, salute, fisting, smooth movement of arms and feet, foot 

clasp, grasping, and holding on. After a massage, fewer behaviors were unique to 

infants who were exposed to ultraviolet light, including the following: reduced 

muscular tone, flaccid legs, squirm, arch, finger splay regular respiratory rhythm 



219 

and smooth movements of the arms and feet. Infants who were exposed to ultraviolet 

light demonstrated considerably greater diversity of stress related behavior before 

and after massage, and greater diversity in self comforting before massage than after 

as compared to infants who slept in ambient fluorescent light. 

When infants of 35 to 36 weeks gestational age were highly aroused, several 

behaviors were evident that had not been displayed at low levels of arousal. These 

behaviors included: respiratory pauses, dusky skin color, hiccoughs, stretch drown, 

airplane, toe splay, fuss, and suck search (Table 12). Highly aroused infants who 

were 35 to 36 weeks gestational age showed the greatest diversity in stress related 

and self comforting behaviors when compared to either group of younger infants. In 

fact, there was a trend of progressively greater diversity in behavior with increasing 

infant age. Infants of 35 to 36 weeks gestational age engaged in the greatest 

reportoire of stress related and self comforting behaviors as compared to younger 

infants. Infants at 35 to 36 weeks gestational age displayed more diverse stress 

related behaviors and fewer kinds of self comforting behaviors after massage than 

before. In a highly aroused state, several stress related and self comforting 

behaviors were related specifically to treatment with ultraviolet light: grunt, 

hiccough, flaccid legs, respiratory pause, twitch body, diminished muscular tone, 

regular respiratory rhythm, smile, smooth arm movement, and holding on (Table 

12) . 
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Table 12. Summary of Behavioral Reportoire. High Arousal. Infant 35 - 36 Weeks 

Gestational Age. 

Before Massage 

Stress Related 

Irregular respiration 

Pale 

Webb 

Jaundice 

ROO 

Tremor 

Twitch face 

Twitch body 

Twitch extremities 

*Grunt 

*Hiccough 

Sigh 

Leg brace 

Decrease muscular tone 

*Flaccid legs 

Extend arms 

Extend legs 

Squirm 

Arch 

Stretch drown 

Self Comforting 

Pink 

Flex Arms 

Flex legs 

Smooth movement hand 

Increase muscular tone 

*Smooth movement arms 

Smooth movement legs 

Smooth movement feet 

Smooth movement trunk 

Tuck trunk 

Frown 

Hand to face 

*Smile 

Suck search 

Mouthing 

Foot clasp 

Hand to mouth 

Grasping 

*Holding on 



Table 12. Continued. 

After Massage 

Gape~ 

Salute 

Finger splay 

Airplane 

Fisting 

Fuss 

Mottled 

Slow respiration 

Toe splay 

Irregular respiration 

Pale 

Webb 

Jaundice 

*Respiratory pause 

Mottled 

Red 

Dusky 

Tremor 

Twitch face 

*Twitch body 

Twitch extremities 
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Pink 

Flex Arms 

Flex legs 

*Regular respiration 

Tuck trunk 

Frown 

Holding on 

Hand to face 

Smile 

*Suck search 

Mouthing 
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Table 12. Continued. 

Sigh Sucking 

*Decrease muscular tone Foot clasp 

Flaccid legs Hand to mouth 

Extend arms 

Extend legs 

Squirm 

Arch 

Gape face 

Tongue extension 

Grimace 

Finger splay 

Toe splay 

Salute 

Airplane 

Fisting 

Fuss 

Yawn 

Leg brace 

* Subjects under ultraviolet light 

The preceeding analysis suggested that there might be a continuum of 

behavioral cues with respect to the level of distress or arousal which an infant 
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displays. Certain behaviors characterized relatively high levels of arousal, whereas 

others indicated low arousal. Observation of preterm infants in this sample indicated 

that irregular respiratory rhythm, pale or pink skin, jaundice, webbing on the skin, 

and flexed arms and legs were exhibited at low and high arousal levels so these 

behaviors may represent constant indicators of a preterm infants' ability to respond 

to the environment. As the arousal level increased, infants exhibited twitches of body 

and extremities, decreased muscular tone, gape face, squirm, extended legs, sigh, 

smooth movements of arms, leg brace, hand to face, hand to mouth and relaxed, open 

hand. The diversity of behavior increased when arousal was highest. Infants 

displayed any of the previous behaviors, and the following new ones: dusky or 

cyanotic skin color, gasp, arch, tongue extension, nasal flaring, fuss, yawn, tremor, 

startle, grimace, extend arms, salute, airplane, finger splay, toe splay, flaccid 

extremities, sit on air, stretch drown, suck search, and rhythmical motion of 

extremities. Table 13 illustrates a taxonomy of infant behavior based on level of 

arousal. It may be possible with further study to establish exactly where each 

specific behavioral pattern fits on a continuum of arousal. 

Table 13. Taxonomy of Behavioral Reportoire by Arousal Level 

Stress Related Self Comforting 

High Arousal Respiratory pause Suck search 

Red Grasp 

Dusky Rhythmical extremity motion 

Cyanosis Rotational movement of extremity 



Table 13. Continued. 

Tremors 

Hiccoughs 

Gl!;p 

Flaccid extremity 

Stretch drown 

Sit on air 

Squirm 

Extend legs 

Arching 

Nasal flaring 

Tongue extension 

Finger splay 

Toe splay 

Salute 

Airplane 

Fisting 

Fuss 

Yawn 

Grimace 

Startle 

Extend arms 

Twitch face 

Smooth movement hands 

Smooth movement feet 

Smooth movement legs 

Smooth movement neck 

Smooth movement trunk 

Frown 

Face open 

Smile 
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Table 13. Continued. 

Low Arousal 

Arousal Ability 

Gender 

Gapem 

Twitch body 

Leg brace 

Sigh 

Decreased muscular tone 

Extend legs 

Twitch extremities 

Pale 

Webb 

Jaundice 

Irregular respiration 

Smooth movement arms 

Sucking 

Relaxed open hand 

Hand to face 

Hand to mouth 

Foot clasp 

Tuck trunk 

Holding on 

Mouthing 

Pink 

Flexed extremities 
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At low levels of arousal, the kinds of behaviors exhibited by female and male 

infants before and after massage were similar. Specific behavioral differences were 

identified, but there were no remarkable differences in autonomic and visceral 

signals, motor system indices, attentional abilities or self comforting (Als et aI., 

1986) between male and female infants. Similarly, at high levels of arousal, 
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responses of male and female infants were nearly identical. For this sample of 

infants, behavioral differences existed in response to high and low levels of arousal, 

but none of these differences was linked to response based on gender alone. 

Ultraviolet Light 

Exposure to ultraviolet light was associated with more diverse behavioral 

responses to high and low levels of arousal. Tables 75 through 80 list responses by 

gestational age. Items which are indicated by as asterisk (*) on these tables 

represent behaviors which were displayed by infants who were receiving treatment 

with ultraviolet light, but not by other infants in the same maturational category. It 

was assumed that infants who were exposed to ultraviolet light would manifest a 

higher level of energy because of their exposure to higher frequency wave lengths of 

light (Rogers, 1970). Higher energy was assumed to be reflected by an increased 

frequency and diversity of behavioral response. Subjects 12, 16 and 17 exhibited 

more frequent bursts of activity and a more varied behavioral reportoire than did 

other infants in the sample because the aforementioned subjects exhibited all the 

behaviors of other subjects in addition to their own unique behaviors. 

Summary 

Infants who were more mature, as indicated by gestational age, exhibited a 

greater variety of behaviors in situations of high or low arousal than younger infants. 

Younger infants displayed behaviors which were oriented around the face or mouth, 
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or were more centrally located, such as tucking the trunk for comfort, whereas older 

infants used these strategies and also developed peripheral behaviors such as 

rhythmical drumming of the fingers against the matress and rotational movement of 

the extremities. Infants who were being treated with ultraviolet light exhibited a 

wider range of behaviors at high and low arousal than infants who were resting under 

ambient fluorescent light. There were no differences in behavioral arousal based 

solely on gender. Overall, .there was greater variety in the kinds of stress related and 

self comforting behaviors at high levels of arousal that at low arousal for this sample 

of preterm infants. 

The experience of massage was assumed to be one of relaxation or quieting, and 

was offered as a means for infants to cope with a stressful environmental situation. 

The author assumed that massage would calm the infants and that behaviors after 

massage would indicate reduced stress and increased comfort. In general, infants who 

were 33 weeks gestational age displayed fewer stress related behaviors and more self 

comforting behaviors after massage than before, at low levels of arousal. At high 

arousal, both stress related and self comforting behaviors increased. Infants of 34 

weeks gestational age exhibited the same diversity of stress behaviors before and 

after massage, and the diversity of self comforting behavior decreased after massage 

at low arousal levels. At high arousal, there was greater diversity in stress related 

behaviors, whereas the diversity of self comforting remained the same as that of low 

arousal. Infants of 35 and 36 weeks gestational age exhibited more stress related 

behaviors and more self comforting behaviors after massage as compared with the 

time before massage at low arousal, whereas at high arousal, these infants showed 
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more diverse stress related behaviors and less diverse comforting behaviors after 

massage. It may be that younger infants possess fewer inherent abilities to respond 

to situational stimulation and rely more on care givers to modulate their level of 

arousal, whereas infants with more maturity are better able to modulate their own 

level of comfort, and care giving may at times disrupt the infant's attempt toward self 

comforting. In other words, there may be an optimal developmental time for 

rhythmical tactile experiences for preterm infants. It is also possible that the 

rhythm of the massage was more synchronous with the inherent rhythm of younger 

infants than older ones. 

Content Analysis 

The purpose of content analysis was to distinguish the quality of infant 

movement from baseline to followup, to ascertain the complexity of movement, to 

explore the sequences of stress related or self comforting behaviors and to examine 

whether behavioral changes exhibited any regularity to their pattern among these 

subjects. The investigator watched video tapes that had been recorded during the study 

and noted all infant behaviors on a chronological log which represented baseline and 

followup observation epochs. All infant behaviors and gestures were recorded so that 

patterns of movement could be compared for the same infant before and after massage 

and also from one infant to another for the same conditions. Three subjects were 

eliminated from the content analysis because of poor quality of the video tapes; 

content analysis was done of nine video tapes. 
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Active and Quiet Sleep 

Quiet sleep was defined as "any epoch in which the baby's eyes are closed and 

there was an absence of gross motor activity except for occasional startles or jerks" 

(Thoman & Graham, 1986, 858). Active sleep was defined as any epoch in which the 

baby's eyes were closed and there was diffuse skeletal muscular activity, or 

repetitive visceral or autonomic activity lasting more than 5 seconds. The 

investigator timed the episodes of quiet and active sleep with a stop watch while 

viewing the video tape of each infant. Times (seconds) of quiet and active sleep were 

counted for baseline and followup observation periods. Infants spent 6026 seconds in 

active sleep during the 50 minute observation period prior to the massage. Infants 

spent 19623 seconds sleeping quietly. Following the massage, 4222 seconds were 

spent in active sleep and 22519 seconds were spent in quiet sleep. Unclassified times 

were spent in transition between the two states. A paired t-test was done to compare 

the average amount of time spent in active or quiet sleep before and after the massage. 

There was no statistically significant difference between observation periods in the 

mean amount of time subjects spent in active or quiet sleep after massage as 

compared to the baseline observations. On the average, infants were observed to be in 

quiet sleep for a greater amount of time and active sleep for less time following 

massage, but these differences were not statistically significant. 

Infants were observed changing from active to quiet sleep frequently in the 

course of data collection. Infants shifted their activity in response to environmental 

circumstances, such as a bright light or a loud, unexpected noise or to internal cues 

related to body functions. The investigator counted the number of times infants 
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alternated between quiet and active aleep states, and compared the number of shifts in 

sleep state during the baseline observation period with the changes which were 

observed following the massage. Preterm infants who were being exposed to 

ultraviolet light exhibited more shifts between active and quiet sleep before massage 

than after. These infants demonstrated the most frequent behavioral changes of any 

group of infants within a 50 minute observation period. Of the infants who were 

housed in plexiglass isolettes in ambient fluorescent light, three of seven 

demonstrated the same pattern to behavioral change as infants in ultraviolet light, 

but the number of behavioral changes was fewer for the second group under both 

conditions. Four of seven infants showed the opposite pattern with regard to the 

number of behavioral changes in a 50 minute observation period. These four infants 

were all females. Their behavior changed more frequently after massage than before. 

Active Episodes 

Squirm and fuss episodes were examined to determine whether there were any 

differences before or after massage in the time it took for infants to console 

themselves. Each event was timed with a stopwatch. A mean was calculated for each 

infant for baseline and followup observation periods, which represented the average 

length of time which the infant took to console himself or herself. Comparisons were 

made between the observations before massage and the time after massage as to the 

amount of time infants spent in these agitated conditions (Table 14). 
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Table 14. Mean Time (Seconds) for Consoling, Before and After Massage. 

Subject Before After 

1 35.13 32.80 

2 40.23 41.14 

9 42.00 40.27 

10 43.22 28.80 

12 52.48 36.67 

14 32.67 34.00 

16 40.00 33.54 

1 7 46.43 39.13 

18 32.70 47.75 

Six of nine infants took less time to console themselves after massage than 

before, whereas three infants spent more time consoling themselves during the 

followup observations. The subjects who took more time to console were all female. 

The differences in time to console were not significant wither for the entire followup 

period or for the first 10 minutes after massage. None of these infants was under 

ultraviolet light. The maturity of the infants spanned nearly all gestational ages 

which were represented by the sample as a whole: 33, 34 and 35 weeks. For 

contrast, figures were computed for self consolation by an infant with a cardiac 

anomaly, and the time she required for self consolation was nearly double that of 

healthy preterm subjects. The ability of infants to recruit behaviors which are 
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directed toward self comforting may be one predictor of long term well being of 

preterm infants. 

Activity by Gestational Age 

All video tapes were viewed and behaviors other than isolated twitches or 

jerks were listed on a continuous log in order to create a written record of specific 

behaviors which were observed, when they were observed and the length of time 

during which the infant engaged in a given sequence of actions. The 50 minute 

observation periods were divided into five blocks of 10 minutes each, so that changes 

in behavior over time could be examined more easily. Periods of sustained activity 

or inactivity were evident when mapped in this format. The purpose of this analysis 

was to discover whether there was a pattern of activity over time which was 

associated with environmental factors or with personal characteristics of the infants. 

Results will be discussed as to the general patterns of activity or quiescence by 

gestational age. Gender and exposure to ultraviolet light will be included as indicated 

in each age category. 

In this subsample, three infants were 33 weeks gestational age. All three 

subjects were female. None was exposed to ultraviolet light during data collection; 

the most recent exposure was two and one half days earlier. Most of the stress related 

and self comforting behaviors involved the arms, hands and face, with few activities 

of the trunk or legs. Before having a massage, one infant exhibited progressively 

fewer and fewer active episodes. Tiiifiy minutes after the observation began, there 

was a period of approximately 10 minutes in which there was no sustained activity. 
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After massage, this same infant showed only five active episodes in 50 minutes, and 

there were two periods lasting between twelve and fifteen minutes during which the 

infant remained inactive. The two other infants were more active than the first. 

They both experienced an inactive episode about 5 minutes after the baseline 

observation began, lasting approximately 15 minutes, but thereafter, both infants 

showed perodic bursts of activity interspersed with quiet sleep. No stress related 

behaviors appeared within the first 4 to 6 minutes after the massage for these 

infants. Active episodes occurred throughout the followup observation period at about 

3 minute intervals, each lasting twenty to fifty seconds. 

Three infants, two female and one male, were 34 weeks gestational age. One 

female was under ultraviolet light. She exhibited a greater number of active periods 

than the other two infants before and after the massage. The other female infant had 5 

active episodes before the massage and nine afterward. The third infant, a male, had 

more frequent activity than the second infant, but his movements were low amplitude. 

All three infants started to exhibit rotational movements of the hips and shoulders as 

part of their reportoire of behavior, and legs were used with nearly the same 

frequency as arms. Foot clasps were frequently encountered as gestures of comfort in 

this group of infants. 

Two of the three oldest infants, 35 or 36 weeks gestational age, were under 

ultraviolet lights during data collection. Like the younger infant in the same 

environmental condition, these infants had considerably more episodes of activity 

before the massage was given than their age peers. In general, ihe activity of infants 

in ultraviolet lights declined as time progressed. After the massage,however, both 
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exhibited fewer activities than the infant in ambient light. The male infant had had 

several active periods before his foot was wrapped for a heel stick. He became quiet 

after this procedure and did not exhibit even isolated jerks or twitches for nearly 10 

minutes. After massage, his movements were of low amplitude and he had only one 

period of sustained activity lasting approximately 30 seconds in a fifty minute time 

period. The female infant had fewer active times after massage, but her movements 

were of higher amplitude than they had been prior to massage. The female who was 

not exposed to ultraviolet light was more active after having a massage than before. 

She was more alert toward the end of the observation, opening her eyes and looking 

around. None of the older infants demonstrated any stress related behavior until 

more than seven minutes after the massage ended. These older infants had developed 

rotational movements of hands and feet which came into playas comforting gestures, 

such as supinating and pronating the hand. Another behavioral characteristic was the 

evolution of rhythmical movement of extremities and trunk. For instance, one infant 

gently drummed her fingers on the matress. 

Sequential Analysis 

Squirm and fuss behaviors were analyzed in depth by slowing the video tape 

and viewing these episodes frame by frame. The purpose of this analysis was to 

capture the sequence of motions which make up complex behaviors such as squirming 

or fussing, and to determine whether there was any pattern to the sequence of stress 

related or self comforting activities which infants exhibited. Some of the video tapes 

were of poor picture quality, and more subtle extremity movements, facial 
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expressions and color changes were impossible to discern. These tapes were 

eliminated from the frame by frame analysis. Four tapes were used for this portion 

of the content analysis. 

Frame by frame analysis did not reveal a pattern to the sequence of motions 

which comprised squirm and fuss motions. For some infants, the amplitude of 

movement was greater before massage than after; for others, the reverse was true. 

There was no attempt to enact comforting of those specific body areas which were 

manifesting distress. Instead, there was a more diffuse behavioral response to the 

intensive care environment. In general, older infants were able to call upon a greater 

variety of comforting or stress related behaviors than younger infants but there was 

no apparent pattern to the sequence in which infants utilized stress related or self 

comforting behaviors. 

Conclusjons 

Preterm infants between 33 and 36 weeks gestational age were observed for a 

baseline period of 50 minutes, were given a 10 minute back massage, and were 

observed for an additional 50 minutes to ascertain whether there were any changes in 

the infants over time. Exploratory data analysis revealed changes in the pattern of 

pulse rate, and frequency of stress related and self comforting behaviors after 

massage that were associated with gestational age. Younger infants displayed a decline 

in pulse rate and an increase in respiratory rate whereas older infants showed 

greater variability in pulse rate following massage than before. Stress related 

behavior declined during the first 10 minutes after massage in all age groups. In 
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fact, most preterm infants in this sample did not manifest any stress related behavior 

for several minutes after the massage. Older infants showed more variability in the 

frequency of stress related behavior as time passed. The frequency of self comforting 

behaviors increased just after infants experienced a massage, and this general trend 

continued for the entire 50 minute observation period following the massage. 

Patterns of frequency of self comforting behavior were reflected in changes in 

respiratory rate, whereas frequencies of stress related behaviors were more closely 

coupled with patterns of pulse. Visual display of data revealed that certain infant 

behaviors could be categorized as to the infant's level of phYSiological arousal. As 

infants became more aroused, a greater variety of behaviors was utilized. The 

behavioral reportoire increased with gestational age. Content analYSis demonstrated 

that infants spent more time in quiet sleep and less time in active sleep after having a 

massage than before massage, but these differences were not statistically significant. 

There were considerably more changes between active and quiet sleep before massage 

than afterward among infants who were treated concurrently with ultraviolet light. 

There was a trend for infants of all ages to take less time to console themselves after 

having a massage than before but this difference was not statistically significant. 

Rhythmical and rotational movements emerged among more mature infants and were 

observed more often with the infant in quiet sleep. Infant behaviors showed a general 

decrease in the amplitude of movement over time. Several infants appeared alert, 

opening their eyes and looking around after having a massage. 

Preterm infants in this sample generally manifested changes in their arousal 

and in their activity level which were reflected by differences in their behavior after 
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having a massage. The next chapter discusses the significance of these findings as 

they relate to other research, proposes modifications of the original theoretical 

framework and highlights suggestions for future research. 

t 



238 

Chapter 6 

Discussion of Results 

This chapter discusses the results of this investigation and relates it to 

selected research which has been conducted with preterm infants. This study was 

designed to explore the immediate effects of massage on selected physiological and 

behavioral outcomes of preterm infants. Numerous studies have examined the long 

term effects of developmentally oriented infant stimulation programs (Harrison, 

1985). This study was a description of the immediate outcomes for preterm infants 

who experienced a 10 minute back massage. Qualitative findings will be discussed in 

terms of the theoretical framework. Limitations of the study are presented followed 

by recommendations for further research. 

Relating Results to the Theoretical Framework 

In this study, the concept of a patterned intervention was operationalized as a 

back massage which was offered to each subject by the same person at the frequency 

of 10 strokes per minute. Based on the Pattern and Energy Theory of Well Being 

(Figure 70), the investigator suspected that massage would increase the frequency of 

self comforting behavior, decrease the frequency of stress related behavior and 
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decrease the pulse and respiratory rates. Findings of the study will be discussed in 

terms of the theoretical concepts which were presented in Chapter 2. 

Figure 70. The Pattern and Energy Theory of Well Being 

DISSONANCE REPATTERNIN: ~ 

PATTERNED 
IRRITABILITY INTERVENTION QUIESCENCE 

STRESS-RELATEC 
~ 

SELF-COMFORTING 
BEHAVIOR BEHAVIOR 

Consonance was defined as freedom from discord, and was thought to be 

manifested by tranquility or quiescence. Change in the frequency of self comforting 

behaviors, change in the amount of quiet sleep, and change in amount of time taken by 

the infant to console self were considered to be indicators of quiescence, as were pulse 

and respiratory rates which were within the normal range for preterm infants. 

Infants were observed using self comforting behaviors more frequently after massage 
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than before. There was a trend toward infants spending less time in active sleep and 

more time in quiet sleep after massage. compared with the time before massage. 

After massage was given. six of nine subjects were observed taking less time to 

console themselves than before massage. Neither the quanitative difference in quiet 

sleep nor the consoling time was statistically significant in comparisons between 

baseline and followup observations. There was a decrease in the amplitude of 

movement after massage was given. as seen in review of the video tapes. This was a 

serendipitous finding and was not substantiated in all subjects. but may represent one 

avenue for future research. 

Dissonance was thought to be manifested by irritability. Stress related 

behaviors. active sleep. and frequent changes from active to quiet sleep were 

considered to be indicators of irritability. as were pulse and respiratory rates which 

were outside the normative range for preterm infants (high arousal). The frequency 

of stress related behaviors declined just after infants experienced a massage. In fact. 

some infants did not exhibit any stress related behavior for several mint.tes after a 

massage was given. whereas these behaviors had been evident at all times during the 

baseline observations. High arousal was defined by patterns of pulse and respiratory 

rates which were outside the normal ranges. and when infants experienced high 

arousal. they manifested a greater variety of behaviors. Pulse rate was generally 

lower after massage than before. On the other hand. the respiratory rate was 

elevated for nearly all subjects just after massage as compared to baseline 

observations. and it remained elevated for at least 20 minutes following massage. The 

increase in respiratory rate is consistent with White-Traut and Goldman (1988). 
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who discovered that the pulse and respiratory rate both were significantly Increased 

in preterm infants within a minutes of a massage. These investigators suggested that 

the massage may have aroused the autonomic nervous system, thereby increasing the 

rates of pulse and respiration. 

The interrelationship between consonance and dissonance was most evident in 

infants who were exposed to phototherapy, because their activity level was higher 

than that of other infants. Infants who were being exposed to ultraviolet light showed 

different patterns of activity than children under ambient fluorescent light. The 

former showed the following changes after massage as compared to baseline 

observations: 1 )pulse rate increased just after massage, but decreased thereafter; 2) 

respiratory rate decreased; 3) stress related behavior decreased and 4) self 

comforting increased just after massage, but was generally more frequent before 

massage. Infants in ambient light demonstrated the following patterns after massage: 

1) pulse rate decreased after massage, and continued declining over followup 

observations; 2) respiratory rate increased just after massage, and was higher than 

baseline observations after massage; 3) stress related behaviors decreased and 4) 

self comforting behaviors increased just after massage and generally continued to be 

higher than baseline for the entire followup observation. Infants under ultraviolet 

light were more active before massage than after, and behaviors were of higher 

amplitude before massage than after. In addition, infants who were exposed to 

ultraviolet light and were minimally aroused exhibited behaviors which were 

consistent with high arousal of infants in ambient light. Infants under ambient light 

were generally more active after massage than before, but the amplitude of behavior 
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decreased from baseline to followup. Within any given observation, the infants who 

were currently receiving phototherapy were usually more active than Infants who 

were not receiving phototherapy. Ultraviolet light exposure may explain these 

differences, but there could be alternative explanations, as will be discussed with the 

limitations of the study. 

Irritability and quiescence were thought to be subject to change with 

patterned intervention. Patterns of behavioral responses and levels of arousal were 

observed to change after infants had a massage, but patterns were not consistent 

across subjects. One explanation for this involves the congruence in the pattern of 

the individual and that of the intervention. Synchrony between environmental 

intervention and inherent rhythms of subjects may determine how subjects respond: 

if an intervention reflects the subject's inherent rhythms, then responses would tend 

toward quiescence whereas dissonant rhythms would promote irritability. Massage 

was given as a series of rhythmical strokes in the current study, but was offered in 

the same way to all subjects. It may be that the pattern of the response was more 

congruent with inherent patterns of some infants and not others, hence producing 

different kinds of responses which varied with the subjects' maturation, gender or 

light exposure. 

In contrast to a standardized intervention such as was offered in this current 

study, some researchers have tried interventions which were offered in an 

individualized manner or were offered in response to infant cues. The premise behind 

these other studies was that preterm infants suffer from inappropriate stimulation 

rather than sensory deprivation or overload. Preterm infants have an 
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underdeveloped ability to organize physiological and behavioral responses to 

stimulation, and this deficiency compounds the distress which is inherent in the 

"temporally unpredictable quality of stimulation received in the intensive care 

nursery" (Barnard & Bee, 1983, 1156). 

Thoman and Graham (1986) developed a technique for preterm infants 

between 32 and 35 weeks gestational age to initiate and control the amount of contact 

they had with a stimulus of a stuffed "breathing" bear. The rate of "breathing" was 

adjusted to half of each infant's individual respiratory rate. By the end of the three 

week study period, infants in the experimental group moved toward a stuffed 

breathing bear and were found to have significantly more quiet sleep time than 

infants in a control group or a group with a nonbreathing bear. This study indicated 

that immature infants possess the ability to "organize their motor movement in a 

directed fashion ... They have greater central integration than has been attributed to 

them at this early stage of life" (Thoman & Graham, 1986, 858). 

Barnard and Bee (1983) tested the effect of patterned kinesthetic and 

auditory stimulation on the development of 88 preterm infants younger than 35 

weeks gestational age. Subjects who were offered patterned intervention which was 

contingent on their bodily activity showed decreased rates of activity, fewer abnormal 

reflexes, and better orienting responses to auditory and visual stimulation on the 

Brazelton Neonatal Behavioral Assessment Scale when measured at the time of 

hospital discharge. These changes were reflected in assessment of cognitive function 

at 24 months of infant age. "Temporal patterning and contingent stimulation each had 

a separate contribution to imporved development and the two effects are additive" 
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(Barnard & Bee, 1983, 1165). It may be that contingent delivery of stimulation 

offers the infant an experience at the most optimal time for its assimilation, and that 

self regulation of the stimulation by each subject represents the ultimate goal for 

contingency programs. The assessment and analysis of individual infant patterns is 

essential to the development of contingently designed intervention. 

Discyssion of Findings in Relation to Rogerian Science 

The Rogerian concepts of helicy and diversity were considered to be 

foundational to the patern and energy theory of well being. Findings from this 

current study will be related to previous research using a Rogerian theoretical 

framework. 

Based on helicy, the nature of change in human pattern is characterized by 

increaSing complexity and diversity. Floyd (1983) operationalized diversity in the 

pattern of sleep and wakefulness as an increase in the amount of time awake and in the 

frequency of cycles between sleeping and waking. She found no statistically 

significant differences in these variables between rotating workers and a comparable 

group of workers who did not rotate. She did report a difference in the variance in 

sleep pattern among rotating shift workers which she interpreted as partial support 

of the principle of helicy. Based on Floyd's use of the concept of variance, variability 

was incorporated into the design of this current study as the variability in the range 

of each variable around the median value of that variable. The variability of scores 

did not change in the same way or at the same rate as the variables themselves, which 

were based on measures of rate or frequency. For example, the pulse rate decreased 
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after massage as compared to baseline observations in infants of 33 weeks gestational 

age, but the variability of the pulse rate increased after massage. The statistical 

quality of variance or variability may not represent the same quality of diversity of 

the human energy system as is represented by rate or frequency. 

Malinski (1986) explored the relationship between hyperactivity in children 

and the perception and preference for color in the range of short wave length and high 

frequency. In her study, energy was considered to be directly related to frequency. 

Malinski found no statistically significant correlations among the variables, but 

there was a trend toward color preference in short wave length light and 

hyperactivity. 

In the current study, the activity patterns of infants in ambient light were 

compared to the patterns of infants in ultraviolet light. The purpose was to note 

differences between behaviors of infants in both situations. Infants who were exposed 

to ultraviolet light were observed to be more active than their age peers in ambient 

light. The author suspected that the relatively high frequency light wave from the 

ultraviolet source would be reflected in the energy levels of the subjects, as 

indicated by frequency of movement, amplitude of movement and time in quiet sleep. 

Had some of the confounding variables been controlled (eg., temperature, blood 

chemistry, clothing, and neurological differences), there may have been support of 

the principle of helicy. 
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Limjtaljons of the Stydy 

This exploratory study revealed that preterm infants exhibit more self 

comforting behaviors and fewer stress related behaviors after massage than before. 

For most subjects, there was a period of several minutes after massage during which 

the infant was comfortable, even though the environment was filled with potentially 

stress producing events. The research demonstrated that massage was comforting to 

these subjects, but the results must be interpreted with the following cautions. 

The changes which were obseved in infant patterns of pulse, respiratory rate 

and behavior may have been a consequence of changes in the infants during a three 

hour feeding interval rather than a consequence of massage. Medoff-Cooper and 

Brooten (1987) found that "feeding cycle did not have major effects on the outcome of 

a neurobehavioral assessment" (Medoff-Cooper & Brooten, 1987, 316) of nine 

preterm infants. Infants in their study were examined postprandially at one hour. 

two hours and two hours fifty minutes. Infants were significantly less irritable and 

more consolable two hours after feeding. Many infants had their eyes open and were 

more fussy just before feeding, but these differences were not significant (Medoff

Cooper & Brooten, 1987, 316). Medoff-Cooper and Brooten used an instrument 

which measured the quality of activity rather that the frequency, or quantity of 

behavior. They mentioned that a quantitative measure of activity may have indicated a 

difference in the outcome variables with time. Infants in the current study were 

observed for 50 minutes before massage was given. Ten minutes later, after the 

massage, observation resumed for another 50 minutes. Frequencies of stress related 

and self comforting behaviors were counted before and after massage. Infants had 
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considerably more self comforting efforts after the massage than before. The effect 

of an increased frequency of self comforting behavior may be related to differences in 

subjects within the feeding interval rather than due to an effect of massage on the 

pattern of infant behavior. 

Differences were observed between infants who were exposed to fluorescent 

light and those who were exposed to ultraviolet light. These differences were 

explored because an association has been reported between frequency of light source 

with changes in human energy patterns (Malinski, 1986). In the current study, the 

differences which were noted could not be attributed to environmental differences 

alone. Subjects' serum bilirubin levels were not measured and compared to rule out 

the differences in irritability which were related to individual physiology. Infants 

who were receiving phototherapy were stripped of clothing, and resting with eyes 

patched. These circumstances likely presented different environmental cues to 

subjects than when they were clothed and unmasked. Video tapes provided some 

evidence as to the possible effect of the sensation of clothing on the skin of preterm 

infants while in phototherapy. An infant had been squirming intermittently for 40 

minutes after eating. He was unclothed, lying prone under a bilirubin light. His 

nurse then wrapped a warm, damp wash cloth around his lower leg and foot in 

preparation for a heel stick procedure. Once his heel was wrapped, the infant ceased 

squirming and exhibited minimal activity for the ensuing 10 minutes while the cloth 

remained in place. 

Irritability and quiescence were originally conceptualized as mutually 

exclusive states of an infant, but in observing these subjects, there were indications 
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of both kinds of conditions occurring simultaneously. The observation instrument 

was biased toward identifying stress related activities; more of these behaviors were 

listed on the instrument than self comforting behaviors. Sometimes infants utilized 

stress related behavior to Induce comfort, which is one of the limitations of the 

conceptualization of stress and comfort as independent phenomena. 

Another limitation of the study is investigator bias. The investigator 

conducted all aspects of the current investigation by herself. Because of this fact, she 

could not be blind to the condition of the infant with respect to the timing of the 

receipt of massage. Observations may reflect bias toward the investigator's suspected 

outcomes. Content analYSis of video tapes would contain the same risk, but could be 

analyzed by another individual at a later time to check to the extent of bias which was 

present. 

In this study, there was no simultaneous recording of physiological and 

behavioral variables. Schulze and associates (1986) discovered that there was 

tremendous variation in oxygen consumption of pretarm infants for an interfeeding 

period even when the reading was obtained at a fixed time after feeding. If pulse, 

respiration, stress and self comforting change with metabolic activity in preterm 

infants, then there is also variation of these variables within each one minute 

interval which was not captured when the investigator in the current study was 

noting variables at fixed intervals rather than monitoring them continuously. Gorski 

et al. (1983) demonstrated the advantages of continuous, simultaneous recording of 

physiological and behavioral variables in a sample of preterm infants. 
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The reliability of the observation instrument was not as high in this study as 

had been reported in previous studies. The author was trained in using the 

instrument by persons skilled in using the tool, and had consistent contact with one 

individual as she increased her interrater reliability. In previous studies, 

reliability was not determined by the agreement on frequency of behaviors, but 

rather on the narrative summaries and the recommendations for nursing care which 

were composed at the conclusion of the observation. The check lists were used as a 

guide for composing these summaries. This study was based on using the instrument 

in a slightly different way; as an index of frequency of selected behaviors over time. 

When two raters used the check list to count behaviors, they did not observe the 

infant at precisely the same moment, so different behaviors were counted and 

recorded. 

The sample of this study was a convenience sample, and the exploratory 

analysis was done on few subjects (n=12). The findings cannot be generalized to 

different populations, but the results generated recommendations for future 

research. 

Recommendations for Futyre Research 

Exploratory research is designed to examine trends in data and to formulate 

hypotheses based on patterns which are identified. A major strength of this 

investigation was the generation of hypotheses for future study. Trends in the data 

from the current study suggest three hypotheses: 1) behavioral diversity varies with 

physiological arousal, 2) behavioral diversity varies with developmental maturity 
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and 3) patterns of change In self comforting are reflected in patterns of respiratory 

rate, whereas stress related behaviors are more closely coupled with patterns of 

pulse. 

A replication of this study could be undertaken with two modifications, one in 

the design and one in the procedure of data collection. A control group would 

strengthen the study in that one would be able to distinguish between effects which 

result from maturation, or time, and those which are associated with the intervention 

of massage. The procedural change involves focusing on diversity as the number of 

different kinds of behaviors which an infant exhibits in a given circumstance. A 

longitudinal study could be conducted to test the hypothesis regarding the complexity 

and diversity of behaviors in an evolving sample. 

The effects of gentle nursing care have been demonstrated in recent studies 

(Als et aI., 1988; Lawhon and Melzar, 1988) yet previous research indicates that 

invasive procedures, particularly those which occur in succession, place the infant at 

risk for respiratory insufficiency (Speidel, 1978). In many intensive care 

nurseries, care is planned so that each preterm infant receives much of his or her 

care at one time. Vital signs, weight, feeding, and bathing may all occur within 30 

minutes. The purpose of this schedule is to allow the infant as much uninterrupted 

sleep as possible. Caregiving activities were grouped in this way in the nursery 

where the current study was undertaken. Infants were observed to become 

increasingly aroused as activities continued, but the specific intervention sequences, 

timing of intervention and infant responses were not included as part of the 

systemmatic observation in this study. A study might be conducted to discover the 
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tradeoffs that are made in terms of infant growth and development or physiological 

risk when caregiving activities are planned to be delivered sequentially as opposed to 

intermittently. 

Human rhythms have been the focus for a few studies with premature infants 

(Barnard & Bee, 1983;: Thoman & Graham, 1986). One way to incorporate the 

inherent rhythms of preterm infants is to determine what comprises an infant 

pattern, and to design and test whether massage at that frequency is associated with 

greater changes in infant behavior than massage which is given at a predetermined 

rate or a situation without massage. Other interventions which could be linked with 

human rhythms in a similar design with other populations include imagery, music, 

light, or movement. 

A descriptive study could be designed to identify patterns of comfort and 

irritability among newborns whose mothers are addicted to cocaine. This idea was 

suggested by the responses of irritable infants, such as those under ultraviolet light. 

These children demonstrated higher activity levels than infants in ambient light, and 

at times had difficulty consoling themselves. Likewise, infants who are in the 

process of neonatal detoxification are noted to be highly irritable. The incidence of 

the phenomenon of neonatal withdrawal syndrome has increased recently, and many of 

these children have been cared for in specialty nursery environments in order to 

control the level of sensory input. Particular behavioral patterns and abilities of 

these infants have not been documented, yet this information would be useful in 

planning care for these challenging infants and their families. 
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Implicatjons for Developing. and Testjng Nursing Theory 

The current study exemplifies one difficulty with interpreting studies which 

have used a Rogerian theoretical foundation; that is, that there are findings which 

support and refute the theory. The current study suggests that variables which have 

been operationalized in the same way (eg., rate or frequency) do not change in the 

same way, even within the same subject. These results may be based on 

methodological issues which have been discussed, but another explanation may be that 

the theoretical foundation is inadequate to explain the phenomenon under study. In 

other words, there may be inaccuracies in the theory itself which fail to account for 

the relationships among the variables. Malinski (1986) suggested that her 

hypotheses may not have been supported due to "the possibility that the theory is 

incorrect" (Malinski, 1986, 114). Perhaps a meta analysis is warranted of studies 

using a Rogerian framework. 

The literature review which was conducted for this current study revealed 

that there are a number of different ways in which diversity is operationalized. 

Diversity arises from the prinCiple of helicy, which postulates that a person evolves 

toward greater complexity and diversity. Floyd (1983) reported that variance in 

sleep pattern supported her hypothesis, yet helicy was not supported with regard to 

her original operationalization of diversity. Malinski (1986) operationalized 

diversity as high frequency light wave emission and found no support for the 

hyothesized relationship between hyperactive children and high frequency light wave 

pattern. 
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In the current study, diversity was explored in terms of rate of pulse or 

respiration, frequency of behavior in a unit time, variability in the rates and 

frequencies of vital signs and behavior, and kinds of behaviors. Diversity was 

thought to be one way to ascertain change in human pattern. Rate of pulse and 

respiration were thought to reflect the pattern of physiological integrity of the 

subjects. Preterm infants exhibit successively lower pulse and respiratory rates 

with maturation, so a decrease in rate was thought to represent a more highly evolved 

pattern. Frequencies of behaviors per unit time were also used to index diversity. 

Stress related and self comforting behaviors were suspected to change after massage, 

but they were not expected to change in the same way. Variability in the rates of vital 

signs and behaviors is problemmatic as an index of diversity because increased 

variability over time may be related to physiological risk of the infant, and as such is 

not a desirable state to evoke. Perhaps the most useful way to look at diversity is in 

the kinds of behaviors which are exhibited. This aspect of diversity is free of time 

bounded determination, and is less concerned with the function of subsystems or parts 

than with observing the infant in a wholistic manner. An increase in the kinds of 

behaviors which an infant exhibits could be developed as an index of diversity. 

Diversity might then be explored as it relates to maturation, arousal or other infant 

patterns. The operationalization of the concept of diversity is a critical theoretical 

issue which limits the empirical adequacy of the Rogerian theoretical framework in 

its present form. 

This study represents an attempt to explore patterns of preterm infants, and 

to examine changes which occur in vital signs and behavior in a wholistic way. The 
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diversity of infant behavior, defined in terms of different kinds of behavior, may be 

one way to describe pattern change wholistically. This definition of diversity is not 

related to a time reference. It reflects an observable change in the subject, and if 

standardized definitions are used, the observations could be replicated and verified. 

Procedures for replication and verification enhance the development of testable 

nursing theory. 

Framing an Empirical MQdel 

Given the difficulty with producing replicable, verifiable results in a 

Rogerian framewQrk, this investigator formulated an empirical mQdel with which to 

explore and later to test the hypotheses which arose from the current study. The 

empirical mQdel draws frQm the work of Als (1982) and Gorski, Davison and 

Brazelton (1980), as well as Rogers (1970). One advantage to this empirical 

formulation over the model used in this current study is that the empirical model 

suggests measurable, definite outcomes. The model will be presented first, followed 

by a discussion of the similarities and differences to a Rogerian framework. The 

discussion ends with the relationship of the empirical model to the pattern and energy 

theory of well being. 

The Empirical MQdel: Evolving Diversity 

Preterm infants continually develop so that they manifest ever increasing 

abilities. Gorski, Davison and Brazelton (1980) identified three stages of behavioral 

organization of preterm infants: in-turning, out-turning, and reciprocity. These 
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stages represent progressively increasing capacity of the infant to engage in 

interaction with the environment. The stages are used as a means to express an 

evolutionary process among preterm infants rather than to imply that there is a 

particular point at which these capabilities coalesce. Stages I, II and III will 

designate three of many possible interactions between person and environment along a 

developmental course (Figure 71). 

This model posits that there are different interventions at each developmental 

stage of the infant which would catalyze the optimal outcome for the infant and that 

intervention is an iterative process. For example, attempts to assist the infant in 

establishing rhythmical physiological processes would be more appropriate to Stage 

I, in-turning, than to Stage III, reciprocity. Gorski, Davison and Brazelton (1980) 

noted that an infant in the out-turning phase could respond to visual and auditory 

stimuli only if they were offered when the infant was alert. If the infant was fussy 

when the stimuli were given, the infant displayed distress cues such as sudden color 

change or tachycardia. The empirical model assumes that the infant continues to 

evolve and change with each interaction, so that at each stage, the care giver 

appraises the infant's new pattern and modifies the intervention to the changes which 

have occurred in the infant. The goal is that the intervention be consonant with 

energy patterns which are evident in the infant. Outcome patterns could be assessed 

by the proportions of behaviors in the functional categories proposed by Als (1982): 

autonomic, motoric, state related and attentional. 



Figure 71. Empirical Model. Evolving Diversity. 
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d. infant evolves to a higher level of complexity and diversity 

The outcome of an observational study might be measured by using the 

observation check list which was used in the current study. This instrument was 
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originally developed to assess patterns of function with respect to autonomic, 

motoric, state related and attentional abilities of infants (Als, 1982). Each stress 

related or self comforting behavior fits into one of these four conceptual areas. 

According to the synactive theory of development, functioning in these areas reflects 

overall maturity of the infant, and the systems are interdependent rather than 

independent (Als, 1982). One example of how this instrument could be used might be 

to identify behaviors over time, and then compute the numbers of behaviors which 

represent each of the four functional systems (Le., autonomic, motoric, state related 

or attentional) per unit time. Proportions of each category of function to total would 

indicate which systems predominated. Als' theory (1982) would predict that there 

would be a preponderence of autonomic or visceral behaviors at earlier maturational 

levels, and that as the infant's physiological systems matured, behaviors in higher 

functional categories (Le., motoric, state related or attentional) would become more 

prevalent. 

The empirical model is one which is based on the evolving capability of an 

individual. The axiom of increasing ability is consistent with the Rogerian principle 

of helicy. Als (1982) conceptualized the development of the preterm infant in terms 

of the interaction of a number of systems, and has developed a way to assess preterm 

infants by appraising the ability of the infant to interact with an examiner, and 

notiCing the effort which is involved in sustaining the interaction on the part of the 

examiner as well as the infant. The assessment involves determining how effectively 

the interactive systems of the infant function as a whole. The wholistic examination 

of an individual is also congruent with Rogerian thought. 



257 

The empirical model diverges from the Rogerian conceptual system. Gorski, 

Davison and Brazelton (1980) identified three developmental stages which represent 

qualitative differences in interactive abilities of infants and attached a range of 

gestational ages to the stages. These stages are defined in terms of the capabilities 

which the infant displays at each point in time. The advantage to this model is that 

there are definite developmental outcomes which can be identified and measured. For 

example, outcomes could be measured by an assessment protocol, such as the 

Assessment of Preterm Infant Behavior (API B) which was described above, or by 

using the observation check list to identify porportions of infant behaviors in 

different functional categories. A human energy field, on the other hand, is difficult 

to operationalize and to measure. 

The empirical model was inspired by the pattern and energy theory of well 

being. The empirical model provides a way to operationalize the concept of pattern, 

which is problemmatic in the more general theory. Pattern could be operationalized 

as the proportions of behavors in four functional categories which were identified by 

Als et al. (1986) and have been discussed previously. The empirical model suggests 

that as an infant evolves, proportions of behaviors in various functional categories 

would shift, and the different patterns of functioning would be observable. Changes in 

the infant could be identified with respect to pattern changes. The general theory 

conceptualized stress related and self comforting behaviors as separate phenomena. 

Another advantage to the empirical model is that it regards behavior in the sense of 

interacting subsystems, not as opposite poles of a continuum. In other words, the 

empirical model offers a wholistic way of appraising pattern change in preterm 
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infants. It may also serve as a basis for studies of other populations when 

developmental stages and functional categories of behavior are specified. 

Conclysion 

This study suggests that preterm infants may respond differently to a similar 

environmental stimulus, massage, and that response may be related to gestational age, 

gender or exposure to particular frequencies of light. Complexities of responses 

were explored through examining trends in pulse rate, respiratory rate, and the 

frequencies of stress related and self comforting behavior. In general, preterm 

infants experienced an initial increase in pulse and respiratory rate following 

massage. The pulse rate declined over followup observations for nearly all subjects. 

Respiratory rate of older subjects declined over 50 minutes, but remained higher 

than baseline rates for younger subjects. Preterm infants experienced more self 

comforting and fewer stress related activities, after massage as compared to baseline 

observations. Two trends were observed among this sample of preterm infants. 

Infants spent more time in quiet sleep after having a massage than before, and they 

were more efficient after massage than before in attempts toward self consolation, 

but these differences were not statistically significant. Preterm infants who were 

exposed to ambient fluorescent light demonstrated more variability after massage in 

the range of pulse, respiratory rate and frequencies of stress related and self 

comforting behaviors than before massage. Infants who were being treated with 

ultraviolet light exhibited more variability in the aforementioned variables before 

massage than after. 
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This study has explored patterns of behavior and physiology of preterm 

infants. Rogers (1970) views the individual as a four dimensional being whose 

properties are not perceptible from a three dimensional world view. The exploration 

of the energy fields of preterm infants in this study began with data which was 

obtained through the five senses. The focus of the analysis was on the 

interrelationships among the patterns of the variables in an attempt to discern a 

pattern which represented each human energy field as a whole and to describe 

similarities and differences in human field patterns. 

"The purpose of nursing science is to render reality intelligible as it relates 

to human health and development" (Wilson & Fitzpatrick, 1983, 41). To that end, 

nurses identify and describe patterns from observations of clients and from these 

patterns, construct theories comprised of scientific propositions. Theoretical 

principles "can then serve as hypotheses which can be tested for correspondence (to 

reality). The ultimate goal is to uncover the intrinsic patterns or objective laws 

basic to human beings and the environment" (Wilson & Fitzpatrick, 1983, 41). 

This study represents progress toward that end. 



Appendix A. Subject Consent Form 

Project: 
Investigator: 

Subject Consent Form 

The Effect of Massage on Premature Infants 
Blythe Strong, R.N.; M.N. 
Ph.D. Candidate, 

University of Arizona College of Nursing 
(602) 626-6154 
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Purpose of the Study: The purpose of this research is to describe the effects of 
gentle skin massage on the heart rate, breathing rate, and behavior of premature 
infants. Forty five premature infants will be selected for the study. All infants 
will be selected from among those who are born between one and five weeks 
prematurely and who are hospitalized in the special care nursery. 

Procedure: Each infant will be observed for a total of 2 hours and 10 minutes. 
Every two minutes during the first hour, a nurse researcher will record the 
infants' heart rate, breathing rate and behavior. After one hour, a nurse will give 
the infant a gentle back massage, lasting 10 minutes. The nurse will then record 
the same information as before the massage, at two minute intervals for one hour. 
Infants will be videotaped during the observation periods. The procedure will not 
affect the medical treatment of the infant. There is no cost for participating in the 
project, and you will not be paid to participate. 

Participation: Your permission is requested to include your infant in this study. 
Your infant's participation is voluntary. Your identity and that of your infant 
will not be revealed. All observations will be recorded by the nurse researcher 
or by electronic monitors. Your infant's medical record will be reviewed to 
gather information about gestational age, birth weight, medications, daily weight, 
amount of oral intake with feeding, and use of a respirator (breathing machine). 

Your infant's participation is limited to a single 2 hour and 10 minute time 
period to be scheduled between feeding times. Massage of premature infants has 
been shown to relax infants, and one research study linked gentle skin massage 
with improved oxygen concentration in the infant's blood. A back massage will be 
done because it is the most comforting type of massage for infants. 

Massage produces a risk of overstimulating the premature infant. The nurse 
researcher will observe the infant closely for any signs of distress, such as an 
increased pulse or breathing rate, difficulty breathing or change in skin color. If 
these signs occur, the massage will be stopped and any medically indicated 
procedures will be done. You may withdraw from the study at any time. The 
choice to withdraw will not affect your infant's medical care in any way. Please 
feel free to ask questions now or at any time during the study. 

Use of the Data: Information from this research will be compiled as group data, 
and analyzed for the effect of the massage on the infants in the study. Your infant's 
identity will remain confidential. The data may also be used in more extensive 
research projects. 
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Subject's Statement 

I understand that adverse reactions are possible in any research program 
despite the use of high standards of care and could occur through no fault of mine 
or the investigator involved. Reactions which can be forseen have been described 
in this consent form. However, unforeseeable harm may also occur and require 
care. I understand that money for research-related side effects or harm or for 
wages or time lost is not available. However, necessary emergency medical care 
will be provided without cost. I can obtain further Information from Blythe 
Strong (Principal Investigator) at 626-6154. If I have questions regarding my 
child's rights as a research subject, I may call the Human Subjects' Committee 
Office of the University of Arizona at 626-6721. 

I have read the above "Consent Form". The nature, demands, risks"and 
benefits of the project have been explained to me. I understand that I may ask 
questions and that I am free to withdraw from the project at any time without 
incurring ill will or affecting my child's medical care. I understand that I do not 
waive any of my legal rights by signing this form. I also understand that this 
consent form will be filed in an area deSignated by the Human Research 
Committee. A copy of this consent form will be given to me. 

Investigator's Statement 

I have carefully explained to the parents the nature of the above project. I 
hereby certify that to the best of my knowledge the parents signing this consent 
form understand clearly the nature of the demands, benefits, and risks involved in 
the study. A medical problem or language or educational barrier has not 
precluded a clear understanding of the child's involvement in this project. The 
consent form will be filed in the child's medical record, as stipulated by the 
Human Research Committee, Tucson Medical Center. 

Blythe Stron9-:-R:N~i.n~:--------------witness 
Date 

Principal Investigator Oate, __ _ 



~ B. Human Subjects Review 

The Uni"ersity of Arizona 
HUmin SI/IIfIC1S eom_ 
1608 N. W1rN11lBuoIcIllI9 2201. Room 112 
T_._85724 
16021826-6721 or 62e-7575 

Blythe Hudgens Strong 
COllege of Nursing 
Arizona Health Sciences Center 

Dear Mrs. Strong: 

13 July 1987 

We have received your project, "The Effect of Maaaage on Premature Infants" 
which was s1ltlmitted to this COmmittee for review. The procedures to be 
followed in this study pose no IIOre than minimal riak to participating subjects 
Regulations inued by the U.S. Departlllent of Health and Human Servicea (45 CFR 
Part 46.110(b») authorize approval of this type project through the expedited 
review procedurea, with the condition (a) that aUbjects' anonym~ty be maintained. 
Although full Committee review is not required, a brief summary of the project 
procedures is aubmitted to the Committee for their endorsesent and/or comment, 
if any, after adllli.nistrati ve approval is granted. This project is approved 
effective 13 July 1987. 

Approval is granted with the understanding that no changes or additions 
will be made either to the procedures followed or to the consent formes) used 
(copies of which we have on file) without the knowledge and approval of the 
Human Subjects Committee and your College or Departlllental Review COmmittee. 
Any research-related phyaical or psychological harm to any subject ~ust also 
be reported to each committee. 

A university policy requires that all signed subject conaent forms be 
kept in a permanent file in an area designated for that purpose by the Department 
Head or cOlIIParable authority. This will assure their accessibility in the 
event that university officials require the information and the principal 
investigator is unavailable for some reason. 

MN/1IlS 

cc: Departmental/COllege Review Committee 

Sincerely yours, 

Milan Novak. M.D., Ph.D. 
Chairman 
Hu.an Subjects Committee 
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Appendix C. Human Subjects Rev.j.ew 

July 28, 1987 

Blythe Hudgens, BSN, MN 
College of Nursing 
University of Arizona 
Tucson, AZ 85721 

Dear Blythe: 

You have been granted access to Tucson Medical Center to conduct 
your research project entitled, "The Effect of Massage on 
Premature Infants." Your proposal materials have been reviewed 
and approved by administrative staff of the division of Patient 
Care Resources and Human Research Committee (HRC). (Please see 
attached correspondence from HRC.) 

To facilitate your data collection activities and to minimize the 
impact of these activities on the unit, several individuals have 
been designated as your clinical liaison contacts: ~usan Sims, 
7-3 CNE, Nursery and Mary Thierman, 3-11 CNM. 

Attached are the data collection policies and procedures which 
you are expected to follow. Upon completion of your study, you 
are expected to provide us with a formal copy of your study and 
to present your findings to interested staff. Accordingly, 
guidelines for presentation are also attached. Additionally, you 
may be asked to provide us with a brief written synopsis of your 
study for potential publication in the department's newsletter. 

We wish you a successful research experience, and we look forward 
to your sharing your results with us. 

Sincerely, 

.~,~dJL.x~ ~ 
Guadalupe S/. Orlvas, R.N., Ph.D. 
Coordinator, Publications and Research 
GSO:dll 

Attachments 

cc: Susan Simms, CNE, Nursery 
Mary Thierman, CNM, Nursery 
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Appendix D. Pulse Data. Subject 1. 
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Appendix D. Respiratory Data. Subject 1. 
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Appendix D. Stress Data. Subject 1. 
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Appendix D. Self Comforting Data. Subject 1. 
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Appendix D. Pulse Data. Subject 2. 
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Appendix D. Respiratory Data. Subject 2. 
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Appendix D. Stress Data. Subject 2. 
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Appendix D. Self Comforting Data. Subject 2. 
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Appendix D. Pulse Data. Subject 3. 
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Appendix D. Respiratory Data. Subject 3. 
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Appendix D. Stress Data. Subject 3. 
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Appendix D. Self Comforting Data. Subject 3. 
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Appendix D. Pulse Data. Subject 9. 
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Appendix D. Respiratory Data. Subject 9. 

120 -i 

110 

100 

90 

80 

70 
Q) 

-0 60 
0::: 

50 

40 

30 

20 

10 

0-1 I I 
ii' 

o 10 20 30 40 50 60 70 80 90 100 

Observation Number 
I\J 
"-l 
"-l 



Appendix D. Stress Data. Subject 9. 
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Appendix D. Self Comforting Data. Subject 9. 
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Appendix D. Pulse Data. Subject 10. 
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Appendix D. Respiratory Data. Subject 10. 

120" 

110 

100 

90 

80 

70 
C1> ...., 

60 0 
0:: 

50 

40 

30 

20 

10 

0 
0 10 20 30 40 50 60 

Observation Number 

70 80 90 100 

I\) 
en 
-" 



Appendix D. Stress Data. Subject 10. 
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Appendix D. Self Comforting Data. Subject 10. 
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Appendix D. Pulse Data. Subject 12. 
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Appendix D. Respiratory Data. Subject 12. 
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Appendix D. Stress Data. Subject 12. 
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Appendix D. Pulse Data. Subject 13. 
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Appendix D. Pulse Data. Subject 14. 
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Appendix D. Pulse Data. Subject 16. 
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Appendix D. Pulse Data. Subject 18. 
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Appendix D. Respiratory Data. Subject 18. 
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Appendix D. Pulse Data. Subject 19. 
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Appendix D. Self Comforting Data. Subject 19. 
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Appendix E. Box Plot. Pulse Data. Subject 1. 
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Appendix E. Box Plot. Respiratory Data. Subject 1. 
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Appendix E. Box Plot. Stress Data. Subject 1. 
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Appendix E. Box Plot. Self Comforting Data. Subject 1. 

17-' 

16 

15 

14 

13 

12 

11 

>- 10 
u 
~ 9 
::l 

g 8 
L.. 

u... 7 

6 

5 

4 

3 

2 

O~L-------------------------------~~------------------------------~ 
3 4 5 6 7 8 9 10 L 

Time Interval 
(a) 
-" 
01 



Appendix E. Box Plot. Pulse Data. Subject 2. 
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Appendix E. Box Plot. Respiratory Data. Subject 2. 
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Appendix E. Box Plot. Stress Data. Subject 2. 
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Appendix E. Box Plot. Self Comforting Data. Subject 2. 
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Appendix E. Box Plot. Pulse Data. Subject 3. 
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Appendix E. Box Plot. Respiratory Data. Subject 3. 
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Appendix E. Box Plot. Stress Data. Subject 3. 
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Appendix E. Box Plot. Self Comforting Data. Subject 3. 
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Appendix E. Box Plot. Pulse Data. Subject 9. 
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Appendix E. Box Plot. Respiratory Data. Subject 9. 
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Appendix E. Box Plot. Stress Data. Subject 9. 
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Appendix E. Box Plot. Self Comforting Data. Subject 9. 
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Appendix E. Box Plot. Pulse Data. Subject 10. 
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Appendix E. Box Plot. Respiratory Data. Subject 10. 
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Appendix E. Box Plot. Stress Data. Subject 10. 
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Appendix E. Box Plot. Self Comforting Data. Subject 10. 
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Appendix E. Box Plot. Pulse Data. Subject 12. 
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Appendix E. Box Plot. Respiratory Data. Subject 12. 
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Appendix E. Box Plot. Stress Data. Subject 12. 
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Appendix E. Box Plot. Self Comforting Data. Subject 12. 
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Appendix E~ Box Plot. Pulse Data. Subject 13. 
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Appendix E. Box Plot. Respiratory Data. Subject 13. 
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Appendix E. Box Plot. Stress Data. Subject 13. 
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Appendix E. Box Plot. Self Comforting Data. Subject 13. 
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Appendix E. Box Plot. Pulse Data. Subject 14. 
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Appendix E. Box Plot. Respiratory Data. Subject 14. 
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Appendix E. Box Plot. Stress Data. Subject 14. 
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Appendix E. Box Plot. Self Comforting Data. Subject 14. 
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Appendix E. Box Plot. Pulse Data. Subject 16. 
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Appendix E. Box Plot. Respiratory Dota. Subject 16. 
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Appendix E. Box Plot. Stress Data. Subject 16. 
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Appendix E. Box Plot. Self Comforting Data. Subject 16. 
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Appendix E. Box Plot. Pulse Data. Subject 17. 
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Appendix E. Box Plot. Respiratory Data. Subject 17. 
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Appendix E. Box Plot. Stress Data. Subject 17. 
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Appendix E. Box Plot. Self Comforting Data. Subject 17. 
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Appendix E. Box Plot. Pulse Data. Subject 18. 
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Appendix E. Box Plot. Respiratory Data. Subject 18. 
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Appendix E. Box Plot. Stress Data. Subject 18. 
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Appendix E. Box Plot. Self Comforting Data. Subject 18. 
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Appendix E. Box Plot. Pulse Data. Subject 19. 
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Appendix E. Box Plot. Respiratory Data. Subject 19. 
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Appendix E. Box Plot. Stress Data. Subject 19. 
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Appendix E. Box Plot. Self Comforting Data. Subject 19. 
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Appendix F. Behavioral Tables. 360 

Subject # 1 - Behavior Frequencies. 

13afQra Massaga Atta[ Massaga 
13ahaviQ[s Low Arousal High Arousal Low Arousal High Arousal 

Sl[aSS Balalatl BabavjQ[s 
Irregular Respiration 6 6 6 5 
Pale 6 6 6 6 
Webb 6 6 6 6 
ROO 2 4 
Startle 1 
Twitch Face 1 
Twitch Body 2 2 
Twitch Extremities 1 2 
Sigh 1 
Extend Arms 1 1 
Extend Legs 1 
Diffuse Squirm 3 
Tongue Extension 1 
Nasal Flaring 1 
~Fa:e 1 1 
Finger Splay 3 
Airplane 1 
Salute 6 1 
Fuss 1 

Salf-QQmfQrliog BabaviQrs 
Pink 6 6 6 6 
Flexed/tucked Arms 6 6 6 
Flexed/tucked Legs 6 6 6 
Smooth Movement Arms 1 2 2 4 
Tuck Trunk 1 1 
Hand on Face 2 6 4 
Smile 3 1 1 1 
Mouthing 2 5 4 
Hand to Mouth 3 5 
Grasping 
Holding On 1 
Face Open 1 3 4 5 
Frown 6 7 



Subject # 2 Behavior Frequencies. 361 -
aafQ[& Massage Afla[ Massaga 

aahavjO[s Low Mousal Hjgh A[OYsal Law A[Oysal Hjgh Amysal 

Str:ass Belated aaba~jQ[s 
Pale 6 6 6 6 
Webb 6 6 6 6 
REd 2 3 5 
Twitch Face 2 
Twitch Body 1 1 3 
Twitch Extremities 2 2 7 
Sigh 1 
Gasp 4 1 
Extend Arms 1 3 
Extend Legs 6 5 1 1 
Diffuse Squirm 2 4 
Arch 2 4 
Tongue Extension 1 
Finger Splay 3 5 
Salute 1 2 

Salf-QQmfQ[tj[]Q aaba~jQ[s 
Pink 6 6 6 6 
Flexed/tucked Arms 6 6 6 6 
Flexed/tucked Legs 6 6 
Smooth Movement Arms 2 2 
Smooth Movement Legs 1 
Tuck Trunk 4 
Leg Brace 1 
Hand on Face 2 3 3 3 
Smile 1 
Mouthing 1 2 
Suck Search 
Foot Clasp 4 
Hand to Mouth 4 4 
Grasping 1 
Holding On 1 
Face Open 1 4 
Frown 2 1 



Subject # 3 - Behavior Frequencies. 362 

BafQ~ Massaga Afle[ Massage 
Bah ayjo IJi Low AroYsaol High Arousal LgwAmysal High Amusal 

SI[ass Balalad Baballia[s 
Irregular Respiration 5 4 6 5 
Pale 6 5 6 6 
Pa::I 2 2 
Twitch Face 3 1 1 
Twitch Body 2 1 
Sigh 1 
Extend Arms 3 
Diffuse Squirm 1 3 
Arch 2 
~Ft:m 2 2 1 1 
Finger Splay 1 3 
Salute 1 1 
Fisting 3 

Salf-Camfg[li[]g Baballia[s 
Pink 6 6 6 6 
Flexed/tucked Arms 6 6 6 6 
Tuck Trunk 1 1 2 
Hand on Face 4 6 
Smile 1 
Mouthing 9 10 4 6 
Suck Search 1 
Hand to Mouth 1 2 1 
Holding On 4 2 
Face Open 1 1 
Frown 2 3 



Subject # 9 Behavior Frequencies. 363 -
Ebafam Massage After Massaga 

Bahaviars Law Mausal High Amusal Low Arousal High Amusal 

Stress Belated Bebaviars 
Jaundice 6 6 6 6 
Pale 6 6 6 6 
Webb 1 
Red 3 1 
Dusky 1 
Startle 1 1 
Twitch Face 2 
Twitch Body 3 
Twitch Extremities 1 
GcEp 1 1 
Extend Arms 2 6 
Extend Legs 1 3 
Diffuse Squirm 1 3 1 
Arch 2 
~F~ 2 4 
Finger Splay 3 2 
Airplane 1 
Salute 2 
Fisting 1 
Fuss 
Yawn 1 

Self-QQmfQ[liog BehaYiQrs 
Pink 6 6 6 6 
Flexeclltucked Arms 6 2 6 6 
Flexeclltucked Legs 6 6 6 6 
Smooth Movement Arms 2 3 1 
Smooth Movement Legs 2 
Tuck Trunk 1 1 6 7 
Leg Brace 2 1 
HandonF~ 1 
Smile 1 
Mouthing 2 1 3 
Suck Search 1 1 
Sucking 3 
Relaxed, Open Hand 1 
Foot Clasp 3 8 6 6 
Hand to Mouth 1 1 2 4 
Grasping 2 1 
Holding On 5 3 1 
F~Open 4 



Subject # 10 Behavior Frequencies. 364 -
aafare Massaga Afla[ Massaga 

Behaviors Low Arousal High Arousal Low Arousal High Arousal 

Slrass Balalad aab~ia[s 
Irregular Respiration 6 6 6 6 
Jaundice 6 6 6 6 
Pale 6 6 6 6 
Webb 6 6 6 5 
Red 2 2 1 
Tremor 2 
Startle 1 
Twitch Face 1 1 4 
Twitch Body 2 6 
Twitch Extremities 3 1 1 
8M Grunt 1 
Sigh 1 2 4 3 
Extend Arms 1 
Extend Legs 5 6 
Diffuse Squirm 3 6 1 
Arch 2 
~Fcm 3 2 2 1 
Grimmace 1 
Finger Splay 1 
Toe Splay 1 

Salf-QamfQ[licg aabaviQrs 
Pink 6 6 6 6 
Flexed/tucked Arms 6 6 6 6 
Flexed/tucked Legs 2 6 6 6 
Smooth Movement Arms 1 
Smooth Movement Legs 1 
Smooth Movement Neck 1 
Tuck Trunk 1 1 
Hand Oil Face 1 2 4 6 
Mouthing 1 
Foot Clasp 4 7 
F~Open 1 1 
Frown 4 2 2 



Subject # 12 - Behavior Frequencies. 365 

Befam Massaga Afla[ Massaga 
Bahavlo[S Law MaUsal Hiah Arousal Law Arousal High Amusal 

Slmss Balalad Beba31ia[s 
Irregular Respiration 6 6 6 6 
Jaundice 6 6 6 6 
Twitch Body 2 
Twitch Extremities 1 3 1 
Sigh 1 2 1 
Extend Arms 2 
Extend Legs 1 4 2 
Diffuse Squirm 1 5 2 
Tongue Extension 1 1 
Finger Splay 1 1 
Salute 1 6 2 
Fisting 1 1 
Fuss 1 
Yawn 2 

Salf-Qamfg[!icQ Baha31jors 
Pink 6 6 6 6 
Flexed/tucked Arms 5 6 6 6 
Flexed/tucked Legs 6 5 6 6 
Smooth Movement Feet 1 
Smooth Movement Trunk 1 
Tuck Trunk 1 1 
Leg Brace 5 7 2 2 
Hand on Fa::e 1 2 2 6 
Mouthing 1 1 
Suck Search 2 1 
Sucking 1 
Foot Clasp 4 5 7 7 
Hand to Mouth 1 2 1 
Grasping 2 4 
Frown 



Subject # 13 Behavior Frequencies . 366 . 

BafQre Massaga Afla[ Massaga 
BehavkUS LQw ArQusal High Arousal I.()w Moysal High Maysal 

Stress Balataa BaballiQ[s 
Irregular Respiration 6 6 6 6 
Slow Respiration 1 
Jaundice 6 6 6 6 
Pale 6 6 6 6 
Webb 6 6 6 6 
Red 2 5 
Dusky 1 
Tremor 1 1 1 
Twitch Face 1 1 1 
Twitch Body 1 1 
Twitch Extremities 3 3 
Sigh 3 1 
Flaccid Legs 1 
Extend Arms 2 2 
Extend Legs 3 6 1 6 
Stretch/Drown 1 
Diffuse Squirm 2 2 
Arch 1 1 
~F~ 1 
Finger Splay 3 
Salute 2 
Fisting 2 
Fuss 
Yawn 1 

Salf-QQmf.aoicg Baballi!:us 
Pink 6 6 6 6 
Flexed/tucked Arms 6 6 6 6 
Flexed/tucked Legs 3 3 4 4 
Smooth Movement Hand 2 
Smooth Movement Foot 2 2 1 
Smooth Movement Legs 1 
Tuck Trunk 1 
Leg Brace 2 2 
Hand on Face 3 3 2 2 
Smile 1 
Mouthing 1 1 1 
Sucking 2 4 2 
Foot Clasp 2 
Hand to Mouth 2 1 
Grasping 1 
Holding On 3 



Subject # 14 - Behavior Frequencies. 367 

Bafcm Massaga Afla[ Massaga 
Bahavjom LcwA[cysal High Aroysal LQwAccysal High Aroysal 

SlUlSS 8alale.d aaba~ic[S 
Irregular Respiration 6 6 6 6 
Jaundice 6 6 6 6 
Pale 6 6 6 6 
Webb 6 6 6 6 
Red 3 
Startle 1 
Twitch Face 1 1 
Twitch Body 2 2 2 
Twitch Extremities 3 
Sigh 1 1 1 
Extend Arms 1 2 6 
Extend Legs 1 2 2 
Diffuse Squirm 3 
Arch 2 
Tongue Extension 1 1 
~Fcm 1 
Grimmace 2 1 
Finger Splay 
Sitting on Air 1 
Fisting 1 

Salf-QcmfCrliog aaba~ic[s 
Pink 6 6 6 6 
Flexecf!tucked Arms 6 5 1 2 
Flexed/tucked Legs 6 6 6 7 
Smooth Movement Arms 1 4 
Smooth Movement Foot 1 1 3 
Tuck Trunk 6 8 6 7 
Leg Brace 1 1 0 
Relaxed. Open Hand 1 6 6 
Hand on Face 1 5 5 
Smile 2 
Mouthing 1 1 1 
Foot Clasp 5 7 
Hand to Mouth 5 4 



Subject # 16 - Behavior Frequencies. 368 

aafg~ Massagg Aflg[ Massagg 
Bghavjom Low Arousal High A[Ousal Low A[Ousal High Arousal 

SI[iiSS BglallKl agballig[s 
Irregular Respiration 6 6 6 6 
Twitch Face 1 
Twitch Body 1 5 
Twitch Extremities 6 6 2 
Hiccough 4 
Sigh 4 
Gasp 1 
Flaccid Legs 6 6 2 6 
Extend Arms 4 
Extend Legs 1 
Diffuse Squirm 1 1 
Arch 1 
GapeF~ 3 2 4 
Grimmace 1 
Finger Splay 1 
Fisting 1 

Sglf-Qgmf~uIiDg Behaviors 
Regular Respiration 1 
Flexed/tucked Arms 6 6 6 6 
Flexed/tucked Legs 6 6 6 6 
Smooth Movement Arms 2 1 1 
Smooth Movement Leg 1 
Smooth Movement Trunk 2 
Tuck Trunk 2 1 1 
Leg Brace 6 1 2 2 1 
Relaxed, Open Hand 1 
Smile 1 
Mouthing 1 3 2 
Suck Search 
Hand to Mouth 1 
Grasping 1 1 
Holding On 6 4 
Frown 1 1 



Subject # 17 - Behavior Frequencies. 369 

aafQ[& Massaaa Alla[ Massaga 
aahayjo[S Low ArQusal High Arousal L.gw Arousal High Arousal 

St[ass Balataci 13abal£iQ[S 
Irregular Respiration 6 6 6 4 
Pause 2 3 
Jaundir..9 1 
Pale 6 6 6 6 
Webb 6 5 6 6 
Pal 1 1 
Twitch Body 2 
Twitch Extremities 3 1 
BM Grunt 1 
Sigh 1 1 
Flaccid Legs 2 
Extend Arms 1 1 
Extend Legs 1 2 2 
Diffuse Squirm " 2 2 , 
Decreased Muscle Tone 2 2 2 
Arch 1 1 
~Faa! 2 
Finger Splay 1 1 
Salute 1 1 

Salf-QQmfQrtica 13abal£iQ[s 
Regular Respiration 1 
Pink 6 6 6 5 
Flexed/tucked Arms 6 5 6 4 
Flexed/tucked Legs 7 4 6 4 
Smooth Movement Arms 1 1 
Smooth Movement Feet 1 
Tuck Trunk 1 1 6 4 
Leg Brace 1 1 
Hand on Face 4 4 2 4 
Mouthing 1 
Suck Search 1 
Foot Clasp 1 0 5 
Hand to Mouth 2 2 4 
Grasping 1 
Holding On 2 3 



Subject # 18 Behavior Frequencies. 370 

BafQ~ Massaga Afla[ Massaga 
Baba~la[S I.aw A[Qusal I:ligb A[Qusal l.aw A[Qusal t:ljgb A[Qusal 
SlaiSS Balalaa Baba~jQ[s 
Irregular Respiration 6 6 6 6 
Jaundice 6 6 6 6 
Pale 6 6 6 6 
Webb 6 6 6 6 
Red 4 5 
Dusky 1 
Twitch Face 1 1 
Twitch Body 3 
Twitch Extremities 6 2 1 
Sigh 1 
Flaccid Legs 1 
Extend Arms 1 1 
Extend Legs 4 3 3 1 
Decreased Muscle Tone 1 1 
Diffuse Squirm 5 4 
Arch 7 6 
Tongue Extension 1 
GapeFCKle 2 4 3 4 
Grimmace 1 
Finger Splay 5 
Toe Splay 2 
Airplane 1 
Salute 1 
Fisting 1 
Yawn 2 
Salf-QamfQ[licg BahavjO[s 
Pink 6 6 6 6 
Increased Muscle Tone 1 
Flexed/tucked Arms 6 2 5 5 
Flexed/tucked Legs 3 5 4 6 
Smooth Movement Arms 1 
Smooth Movement Legs 1 1 
Smooth Movement Trunk 3 1 
Tuck Trunk 6 5 
Leg Brace 1 6 3 
Relaxed Open Hand 2 
Hand on Fa:e 5 5 3 8 
Smile 1 1 
Mouthing 2 2 
Sucking 1 
Foot Clasp 6 2 7 
Hand to Mouth 2 1 1 
Grasping 1 
Frown 1 2 1 



Subject # 19 Behavior Frequencies. 371 -
Befate Massage Aller Massage 

Bebavkus Low Arausal High Aroysal Law Aroysal High Arousal 

Stress Belated Beba3lia[s 
Irregular Respiration 6 6 6 6 
Pause 6 7 9 
Jaundice 6 6 6 6 
Pale 6 5 6 6 
Webb 6 5 6 6 
Red 3 2 4 
Mottled 1 1 1 
Twitch Body 2 1 
Twitch Extremities 2 2 3 
Sigh 8 8 7 3 
Extend Arms 1 
Extend Legs 3 2 
Diffuse Squirm 2 2 
Arch 1 1 1 
Tongue Extension 1 2 4 
~FED 1 4 2 
Finger Splay 1 
Salute 1 
Fisting 1 
Fuss 1 

Self-Qamtll:licg Beba3lil:HS 
Pink 6 6 6 6 
Flexed/tucked Arms 6 6 6 6 
Flexed/tucked Legs 6 6 6 7 
Smooth Movement Hand 1 
Smooth Movement Legs 1 
Smooth Movement Trunk 2 
Tuck Trunk 1 2 1 1 
Leg Brace 6 6 
HandonF~ 6 9 7 6 
Suck Search 1 1 
Foot Clasp 4 4 3 
Hand to Mouth 2 3 
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