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ABSTRACT 

The purpose of this study was to assess if preterm 

infants receiving an intervention of intermittent human 

tactile contact would demonstrate clinical improvement over 

infants who did not receive the intervention. A quasi-

experimental design was used with 26 infants between 28 and 

32 weeks gestation. Hands were placed on the infants' heads 

and lower backs for a total of 36 minutes of tactile contact 

a day for 10 days. 

Findings indicated a significant gain in mean body 

weight for both groups between Day 0 and Day 10. Also, 

there was a significant decrease in mean hematocrit in the 

control group between Day 0 and Day 10. On Day 10, 

experimental infants had a significantly higher mean number 

of apneic and bradycardic episodes than control infants. 

There were no significant mean differences between the 

groups for body weight, body temperature stability, oxygen 

variance, or hematocrit. 

Data suggest that gentle human touch may be correlated 

with desireable outcomes. Further research is necessary. 
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CHAPTER 1 

The present study originated from the investigator's 

concern for the physical, social, and psychological 

experience of preterm infants who are deprived of valuable 

time in utero during which they prepare to adapt to life 

outside the womb. 

INTRODUCTION 

A preterm infant is any infant born after the beginning 

of the 20th week of gestation and before the end of the 37th 

week. The less mature the infant, the greater the potential 

for physiologic problems such as respiratory distress 

syndrome (RDS). Preterm infants acquire RDS as they lack 

surfactant which is a surface-tension-lowering material in 

the alveoli necessary for lung volume stability. These 

infants are deprived of valuable time during which they 

would normally prepare to adapt to life outside the womb. 

"Half the infant's who weigh 1,500 grams or less at birth 

develop handicaps which range from minimal neurologic damage 

to severe mental deficiency with blindness" (Kramer, 

Chamorro, Green, & Knudtson, 1975, p.324). 

"Tremendous advances in knowledge and technology over 

the past 20 years have resulted in significant decreases in 

mortality rates for very small preterm infants" (Harrison, 
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1985, p.69). More recently, mortality has been sharply 

curtailed with the establishment of regional intensive care 

centers. One center reported that appropriate for 

gestational age (AGA) preterm infants, between 1000 and 1500 

grams have a 90 percent survival rate (Panaroff & Merkatz, 

1977). Another center reported that infants under 1000 

grams have a survival rate of 47.6 percent (Sarasohn, 1977). 

Historically, the cause of death in infants under 1500 grams 

has been either respiratory distress, pneumonia, and/or 

intracranial hemorrhage. More recently, however, the cause 

of death which is assuming more prominence includes 

necrotizing enterocolitis, pneumothorax, and 

bronchopulmonary dysplasia. However, congenital anomalies, 

respiratory distress, and pulmonary and intracranial 

hemorrhage continue to be a significant problem (Abali, 

Costales, & Aces, 1977). The shifting pattern may be 

attributed to the effects of extraordinary procedures used 

to sustain life in small infants; e.g., mechanical 

ventilation and methods of supplying nutrients. 

In recent years there has been remarkable progress in 

the ability to provide supportive health care to preterm 

infants. However, most of the emphasis for nursing and 

medical care has been on biological survival rather than 

emotional and social developmental needs (Kramer et al., 

1975). "In the neonatal intensive care unit, the infant is 

placed unclothed in [technologically sophisticated] 
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incubators and treated with minimal handling" (Jay, 1982, p. 

199) so that positive kinesthetic and social stimuli are 

almost completely denied. Most of the stimulation received 

i3 of an intrusive nature such as injections, gavage 

feedings, endotracheal suctioning, and physical 

examinations. These interventions are necessary but do 

little to promote emotional development and may have 

deleterious psychological effects on the infants. 

Numerous studies have been carried out to determine the 

effects of early supplemental stimulation —in this case, 

human touch— on preterm infants. Jay (1982) stated that 

"Intervention studies with short-gestation infants are 

divided into two categories: studies which focus on 

providing positive sensory stimulation, and studies which 

focus on reducing noxious sensory stimulation" (p. 206). 

Early supplemental stimulation of preterm infants in the 

form of extra tactile contact has been defined by Kramer et 

al. as "a gentle, nonrhythmic stroking of the greatest 

possible area of skin surface of the infant's body by the 

nurse's hand" (p. 324) vs. minimal handling where preterm 

infants are handled no more than absolutely necessary in 

order to reduce noxious sensory stimulation. Studies 

advocating early supplemental stimulation report that 

stimulation helps to promote physical, neurological, and 

social development in infancy (Powell, 1974; Kattwinkel, 

Nearman, Fanaroff, Katona, & Klaus, 1975; Kramer, Chamorro, 
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Green, & Knudtson, 1975; White & Labarba, 1976; Cornell & 

Gottfried, 1976; and Speidl, 1978. Studies advocating 

minimal stimulation report that minimal stimulation is the 

best way to promote physical, neurological, and social 

development in infancy (Long, Philip, Lucey, 1980; Lucey, 

1981; Norris, 1982; Oehler, 1985; and Rushton, 1986). More 

recently, there have been studies which advocate an 

individualized program of stimulation designed to fit the 

needs of each infant (Gorski, Davidson, & Brazelton, 1979; 

Als, Lester, Tronick, & Brazelton, 1982; and Barnard & Bee, 

1983). The present study has been designed to demonstrate 

the physiological responses of preterm infants to a nursing 

intervention of gentle human touch. 

Statement of the Problem 

The specific problem addressed in this study was: What 

are the specific physiological responses of preterm infants 

to a nursing intervention of intermittent human tactile 

contact? 

Purpose of the Study 

The purpose of this study was to assess if preterm 

infants receiving a nursing intervention of intermittent 

human tactile contact would demonstrate clinical improvement 
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over infants who did not receive the intervention. The 

dependent variable was intermittent human tactile contact 

and the independent variables were physiological responses 

which included: 

1. Body weight 

2. Body temperature stability 

3. Oxygen variance 

4. Incidence of apnea 

5. Incidence of bradycardia 

6. Hematocrit 

Definition of Terms 

1. Preterm Infants: Any infant born after the beginning 

of the 20th week of gestation and before the end of the 

37th week. 

2. Nursing Intervention: A process whereby neonatal nurses 

mediate the care of preterm infants through monitoring 

and active mediating activities. 

3. Clinical Improvement: A commonly used term to denote 

progression in the physiological status of patients; in 

this case, preterm infants. 
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4. Intermittent Human Tactile Contact: A nursing 

intervention of three daily periods of gentle skin to 

skin contact in which the hands of the investigator are 

placed on the head and lower back of the infant. The 

periods last 12 minutes and are carried out over 10 

consecutive days. 

5. Physiological Responses: Six physical characteristics of 

preterm infants believed to be directly affected by a 

nursing intervention of intermittent human tactile 

contact. The physiological responses include: 

1. Body weight 

2. Body temperature stability 

3. Oxygen variance 

4. Incidence of apnea 

5. Incidence of bradycardia 

6. Hematocrit 

Significance of the Study 

The exact mechanism by which supplemental stimulation 

or intermittent human tactile contact promotes physical, 

social, and psychological development in the preterm infant 

is unknown. Limitation and variation of studies which 

assessed the effects of tactile stimulation have included 

the following: 
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1. Small sample sizes ranging from 10 to 26 infants 

with considerable variability in birth weights 

ranging from 620 to 2000 grams. 

2. The gestational ages of infants were not always 

identified, but when mentioned, ranged from 26 to 

33 weeks with ages from 0 to 35 days. 

3. The duration of the stimulation programs varied from 

several days to the entire length of the infant's 

hospitalization. 

4. The method of stimulation consisted of stroking the 

infants from as little as 20 minutes twice a day, 

to stroking 5 minutes out of every hour. 

Animal studies have demonstrated that handling and 

other types of stimulation in infancy resulted in enhanced 

brain/neuron growth, increased synaptic connections, and an 

increased ratio of cortical over subcortical tissue 

(Greenough, 1976). Ferry (1981), however, cautioned against 

the premature assumption that the results of animal studies 

be applied to human infants. 

Human studies exist which advocate minimal handling as 

the way to best promote physical, social, and psychological 

development in infancy. Norris (1982) evaluated the effects 

of three routine nursing procedures— endotracheal 

suctioning, body repositioning, and performing a heelstick— 

on blood oxygen levels in preterm infants using a 
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transcutaneous (TcP02) continuous monitoring device. This 

study found that of the three procedures, "suctioning 

elicited the greatest decrease [in blood oxygen levels] 

followed by repositioning then heelstick" (Norris, 1982, 

p.330). It also showed that the "length of procedures and 

rest time did not relate to the degree of change in TcP02, 

suggesting that it was the type of procedure that determined 

infant response" (Norris, 1982, p.330). Norris concluded 

that very low birth weight "infants should be handled as 

little as possible [and that] all procedures needed by the 

infant [should if at all possible] be done at one time" 

(Norris, 1982, p. 335). 

Numerous studies advocate early tactile stimulation as 

the way to best promote physical, social, and psychological 

development in infancy. One such study was conducted by Jay 

(1982) in which a group of mechanically ventilated preterm 

infants received a nursing intervention of planned 

intermittent human tactile contact for 10 days. 

Physiological data including body weight, body temperature 

stability, oxygen requirement, incidence of apnea, incidence 

of bradycardia, hematocrit, stability of laboratory bood 

studies, and advancement to and toleration of oral nutrients 

were recorded from the hospital records of all the infants 

in a control group. The same data were collected for an 

intervention group. Behavioral data including startle 

responses, non-startle responses, and fine hand movements 



were collected by direct observation of behavior. The 

investigator recorded the data for the intervention group 

only. The physiological findings indicated that the 

intervention group required "less oxygen" and had higher 

mean hematocrits over time while the control group had fewer 

episodes of apnea over time. There were no significant 

differences between the groups for the following variables: 

body weight, body temperature stability, incidence of 

bradycardia, and advancement to and toleration of oral 

nutrients. Behavioral findings indicated that the touch 

intervention reduced startle and non-startle responses and 

that the infants1 hand movements appeared to become more 

relaxed over time. Conclusions drawn from the study 

included: "1) Human touch did not seem to harm the infants; 

2) human touch may have helped to lower their oxygen need; 

and 3) human touch may influence the hematocrit level" (Jay, 

1982, p. 250). 

Replication of the Study 

Due to the variability of reported findings, in the 

literature, it was reasoned that a replication study was 

justified. Jay (1982) studied the effects of gentle human 

touch on mechanically ventilated preterm infants. This 

study was chosen to be replicated, in part, for practical 

purposes but primarily because of the interest of this 
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investigator in the care of preterm infants. Jay's study 

was very well written and clearly presented thus lending 

itself to replication. 

Jay's protocol for planned intermittent human tactile 

contact was replicated with the following exceptions: 

1. Three rather than four touch periods were carried 

out due to time constraints of the investigator. 

2. The infants were in either a prone or lateral 

position during touch periods rather than a supine 

position as per current nursing standards. 

3. The infants were not all mechanically ventilated as 

they were in Jay's study. 

4. Data were recorded for all infants prior to the 

intervention of tactile contact in order to 

provide a measure from which to gauge the infants' 

physiological responses to touch. 

The same physiological variables were measured in the 

current study with the exception of blood studies for pH and 

blood gas analysis, the number of blood transfusions, and 

advancement to and toleration of oral nutrients. The 

laboratory blood studies were excluded in this study as Jay 

reported the methods used to draw blood to be inconsistent 

(S.S. Jay, personal communication, February 9, 1987). The 

number of blood transfusions and advancement to and 

toleration of oral nutrients were also excluded as they^ were 
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reasoned not to be physiological measurements, rather 

treatments. 

Data related to maternal history were not included as 

they were not believed to be vital in this study. The 

length of hospitalization was excluded due to time 

restrictions in the data collection, that is, many infants 

remained in the hospital after data collection was complete. 

Behavioral measurements were also not included as they were 

beyond the scope of this study. 

Summary 

During a time of great advances in the physiologic care 

of preterm infants; emotional and social developmental needs 

of these infants have received little consideration. 

Recently, numerous studies have been conducted to determine 

the effects of supplemental stimulation in the form of 

gentle human touch on the development of preterm infants. 

Due to the variability of findings reported in the 

literature, a replication study was reasoned to be 

justified. The present study is a replication, in part, of 

a study carried out by Jay in 1982. The purpose of the 

study was to assess if preterm infants receiving an 

intervention of intermittent human tactile contact would 

demonstrate clinical improvement over infants who did not 

receive the intervention. 
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Conceptual Framework 

The conceptual framework that guided this study was 

based upon four constructs that are related to the nursing 

care of preterm infants. The constructs were: nursing 

intervention, clinical improvement, intermittent human 

tactile contact, and physiological responses. 

Nursing intervention is a process whereby neonatal 

nurses mediate the care of preterm infants through 

monitoring and active intervening. Clinical improvement is 

a commonly used term to denote progression in the 

physiological status of patients; in this case, preterm 

infants. Intermittent human tactile contact is a nursing 

intervention of three gentle touch periods of skin to skin 

contact between the hands of the investigator and the head 

and lower back of preterm infants lasting 12 minutes and 

carried out over a 10 day period. Physiological responses 

include six characteristics of preterm infants believed to 

be directly affected by a nursing intervention of 

intermittent human tactile contact including: body weight, 

body temperature stability, oxygen variance, incidence of 

apnea, incidence of bradycardia, and hematocrit. 

The relationship among the four constructs was as 

follows: A nursing intervention of planned intermittent 

human tactile contact is carried out by neonatal intensive 

care nurses upon preterm infants in order to effect the 
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infants' clinical improvement as represented by 

physiological responses of the infants. The focus for the 

conceptual framework is the scope of physiological responses 

to gentle human touch that is experienced over a period of 

time by preterm infants. 

Conceptual Framework Model 

Nursing Intervention 

+ 
i' 

Intermittent Human-
Tactile Contact 

+ 

>' 

Protocol for— 
Intermittent Human 

Tactile Contact 

Key 

A= Body weight 
B= Body temperature stability 
C= Oxygen variance 
D= Incidence of apnea 
E= Incidence of bradycardia 
F= Hematocrit 
Al= Scale weight in grams 
Bl= Axial thermometer measurement in degrees celsius 
Cl= Fi02 measurement 
Dl= Number of apnea episodes from chart documentation 
El= Number of bradycardia episodes from chart documentation 
Fl= Adams Micro-Hematocrit Reader measurements 

-•Clinical Improvement 

+ 

-•Physiological Responses 

1 1 1 1 C I 
A B C D E F 

v y *  

-•A1+B1-C1-D1-E1+F1 



23 

CHAPTER 2 

REVIEW OF THE LITERATURE 

The review of the literature covers those topics that 

pertain to the conceptual framework. Nursing intervention 

will be discussed in terms of monitoring and active 

intervening activities carried out by neonatal intensive 

care nurses in their care of preterm infants. Clinical 

improvement will be presented as it is used in the 

literature to denote progression in the physiological status 

of preterm infants. Intermittent human tactile contact will 

include the derivation of knowledge concerning the 

physiological basis of the need for tactile contact in the 

human infant. Physiological responses will introduce 

behavioral and physiological cues displayed by infants as 

well as behavioral and physiological response modes studied 

in the literature. 

Nursing Intervention 

Nursing intervention was defined as a process whereby 

neonatal nurses mediate the care of preterm infants. Care 

is primarily mediated through two types of nursing 

interventions: monitoring and active intervening. Numerous 

books have been written on the subject of nursing care for 
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preterm infants and emphasized the necessity of monitoring 

and active intervening as basic caregiving activities in 

neonatal special care nurseries. Vulliamy (1982) stated, 

"Especially careful observation and frequent recording of 

the baby's general state is necessary... skin colour, type 

and rate of respiration, heart rate, body temperature, and 

any abnormal movements must all be included" (p. 91). Sugar 

(1982) reviewed some of the past and present views of 

monitoring and intervening in caring for preterm infants. 

Crosse (1975) explicitly stated some of the clinical 

observations and active interventions to be carried out by 

nurses in their care of the preterm. Also, Goldberg and 

DiVitto (1983) devoted an entire book to caring for preterm 

infants and the need for intervention programs specific to 

the individual needs and differences of those infants. Most 

of the other books were based upon a medical model of care 

and organized the monitoring and intervening activities of 

the nurse within a medical and disease system framework and 

will not be specifically discussed. 

Journals reviewed were also supportive of the data and 

included many of the same physiologically-related monitoring 

and intervening activities as those mentioned above. They 

included monitoring and intervening activities designed to 

promote physical, social, and psychological development in 

preterm infants. As, previously discussed, these 

intervention studies with preterm infants were divided into 
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two major categories: studies which focused upon providing 

positive sensory stimulation, and studies which focused upon 

reducing noxious sensory stimulation. All of the studies 

emphasized the importance of monitoring and active 

intervening in accordance with interventions irrespective of 

the focus. 

Studies which focused upon nursing interventions that 

provide positive sensory stimulation were numerous. Jay 

(1982) conducted a study on a group of mechanically 

ventilated preterm infants who received a nursing 

intervention of intermittent human tactile contact for 10 

days. Physiological findings indicated marginally 

significant differences between the study group receiving 

extra tactile contact and the control group not receiving 

extra tactile contact in the amount of oxygen needed over 

time, hematocrit levels, and the frequency of apnea over 

time (Jay, 1982). "The intervention group required less 

oxygen and had higher hematocrits over time. There were no 

significant differences between the groups for the following 

variables: weight gain or loss, temperature stability, 

bradycardia, advancement to and toleration of oral 

nutrients" (Jay, 1982). 

Hasselmeyer (1964) studied the effects of extra 

handling on preterm infants as did McNichols (1974). 

Solkoff, Vaffe, Weintraub, & Blase (1969) studied the 

effects of extra handling and stroking on preterm infants as 
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did Kattwinkel et al. (1975). Scarr-Salapetek and Williams 

(1973) studied the effects of extra handling and colored 

mobiles on preterm infants. Powell (1974) studied the 

effects of a nursing intervention of extra stimulation and 

maternal involvement on the development of low-birth-weight 

infants and on maternal behavior. Kramer et al. (1975) 

studied the effects of a nursing intervention of extra 

tactile stimulation on the physical and social development 

of preterm infants. Cornell and Gottfried (1976) reviewed 

studies dealing with the effects of psychological nursing 

interventions on the development of preterm infants. White 

and Labarba (1976) studied the effects of a nursing 

intervention of tactile and kinesthetic stimulation on the 

neonatal development of 12 preterm infants measuring weight, 

number of feedings, amount of formula intake, body 

temperature, respiration, heart rate, frequency of voiding, 

and frequency of stooling. 

Naqvi and Hyatt (1980) studied the effects of a nursing 

intervention neonatal stimulation program on reducing 

hospital time and cost. Leib, Benfield, and Guidubaldi 

(1980) studied the effects of early nursing intervention and 

stimulation of the preterm infant. Nelson, Heitman, and 

Jennings (1986) studied the effects of a nursing 

intervention of tactile stimulation on infant weight gain. 

White-Traut and Tubeszewski (1986) studied the effects of 

multi-model stimulation nursing interventions on preterm 
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infants. Williams, Williams, and Dial (1986) reported on a 

study done between 1977 and 1981 in the Philippines which 

introduced nursing interventions designed to address some 

needs of preterm infants and their mothers. 

Studies which focused upon nursing interventions that 

reduced noxious sensory stimulation were few. Norris et al. 

(1982) evaluated the effects of three routine nursing 

interventions— endotracheal suctioning, body repositioning, 

and performing a heelstick—- on blood oxygen levels in 

preterm infants using a transcutaneous (TcP02) continuous 

monitoring device. Norris et al. (1982) first obtained 

baseline TcP02 measurements through continuous monitoring 

and then "data were analyzed to determine if TcP02 was 

altered during routine procedures and if the degree of 

change was affected by length of procedure or length of rest 

prior to a procedure" (p.330). This study found that of the 

three procedures, suctioning elicited the greatest decrease 

in blood oxygen levels followed by repositioning then 

heelstick. 

Oehler (1985) advocated the reduction of noxious 

sensory stimulation on examining the issue of tactile 

stimulation for preterm infants. Rushton (1986) also 

studied the nursing interventions involved in promoting 

normal growth and development in the hospital environment 

through the reduction of noxious sensory stimulation. Other 

studies indicated that excessive handling and 
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medical/nursing interventions resulted in hypoxia in very 

small preterm infants (Speidel, 1978; Long et al., 1980; 

Lucey, 1981). Long et al. (1980), Lucey (1981), and 

Luddington (1983) are among those who advocated the limited 

handling of very small preterm infants due to the risk of 

intraventricular hemorrhage. 

Clinical Improvement 

Clinical improvement was defined as a commonly used 

term to denote progression in the physiological status of 

patients; in this case, preterm infants. The words 

"clinical improvement" are often found in the clinical 

management section of patient charts. In the neonatal 

intensive care unit, the words may appear in the following 

manner: "Baby Doe has demonstrated clinical improvement as 

demonstrated by his toleration of advancing oral gavage 

feedings and steady weight gain" or "Infant may go home next 

week pending continued improvement in her clinical status." 

Clinical improvement is a term which is also found in 

the literature. A few of the stimulation intervention 

studies have used the term in relation to the effects of 

stimulation upon the clinical improvement of preterm 

infants. For example, Jay (1982) states that her study "was 

designed to test the effects of gentle human touch on the 

clinical improvement of mechanically ventilated very-short-
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gestation infants" (p. 199). 

Most of the intervention studies, however, used a 

variation of the term. Clinical improvement was described 

as profound effects (Gorski et al., 1979), physiological 

effects (Harrison, 1985), experimental effects (Gorski et 

al., 1979), positive effects (Jay, 1982), or simply, the 

effects (Powell, 1974; Kramer et al., 1975; Nelson et al., 

1986). It was designated as positive results (Powell, 

1974), optimal results (Powell, 1974), beneficial results 

(White & Labarba, 1975; Cornell & Gottfried, 1976; 

Luddington, 1983), beneficial developmental results (Cornell 

& Gottfried, 1976), beneficial clinical results (White & 

Labarba, 1975), or simply, the results (Kramer et al., 1975; 

White & Labarba, 1975; Jay, 1982). 

Clinical improvement was found to be worded as optimal 

development (Kattwinkel et al., 1975), developmental 

advances (White & Labarba, 1975), improved physical 

development (Kramer et al., 1975), improved developmental 

processes (Kramer et al., 1975), developmental gains (Leib 

et al., 1980), or enhances the development (Leib et al., 

1980). Other designations for the term found in the 

literature included the following: positive influence (Leib 

et al., 1980), positive findings (White-Traut & Tubeszewski, 

1986), positive results (Jay, 1982), clinical observations 

(Jay, 1982), clinical implications (Rausch, 1981), 

significant differences (Kramer et al., 1975; Oehler, 1985), 
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therapeutic outcomes (Barnard & Bee, 1983), improvement in 

the outcomes (Williams et al., 1986), or infant's progress 

(Gorski et al., 1979). 

Furthermore, all of the stimulation intervention 

studies specifically stated outcomes of clinical 

improvement. In this study, the outcomes of clinical 

improvement are designated as physiological responses 

effected by a nursing intervention of intermittent human 

tactile contact in the physiological responses section of 

this chapter. 

Intermittent Human Tactile Contact 

Intermittent human tactile contact was defined as a 

nursing intervention of three gentle touch periods of skin 

to skin contact between the hands of the investigator and 

the head and lower back of the infant lasting 12 minutes and 

carried out over 10 days. The human infant's need for 

tactile contact has been discussed throughout the 

literature. Numerous descriptive studies have been 

conducted on the subject of tactile contact and literature 

supporting this need will be presented. 

Knowledge concerning the physiological basis of the 

need for tactile contact in the human infant is derived from 

naturalistic animal and human infant studies.' Animal 

studies have demonstrated that in many species, the newborn 
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animals die of functional failure of the genitourinary 

system if they are not licked or tactually stimulated soon 

after birth (Schaeffer & Premack, 1962; Devore, 1963; Jay, 

1963; Reingold, 1963; Rosenblatt & Lehrman, 1963; Schneirla, 

Rosenblatt, & Torbach, 1963). They have also demonstrated 

that handling and other types of stimulation in infancy 

result in enhanced brain/neuron growth, increased synaptic 

connections, and an increased ratio of cortical over 

subcortical tissue (Greenough, 1976). The animal studies of 

Levine (1958), Denenberg (1954), Rosenzweig (1963), and 

Krech (1964) have all demonstrated numerous grave 

detrimental results as an effect of lack of stimulation in 

early infancy in contrast to numerous beneficial results 

that come from the provision of stimulus enrichment. 

A series of experiments with laboratory rats carried 

out by Benjamin (1954) have shown that rats supplied with 

exactly the same kinds and amounts of food and living 

conditions, exhibited different characteristics when 

caressed and cuddled by the investigator than those who did 

not receive the "gentled" treatment. Gentled rats were 

found to learn faster, grow faster, were less emotional in 

open-field tests, defecated and urinated less, showed more 

willingness to explore a strange environment, had heavier 

brain weights, had greater development of the cortex and 

subcortex, had a more advanced stage of neural development, 

showed greater liveliness, more curiosity, and increased 
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problem-solving ability over ungentled rats. Levine (1958) 

found out that handled rats exhibited greater emotional 

stability, as measured by excretory activity and general 

activity, and were better at learning and retention than 

ordinarily handled or unhandled rats. 

While there can be little doubt that genetic factors 
enter into the structure of behavior with which animals 
respond to handling or gentling, the evidence is 
unequivocally clear that all animals respond favorably 
to handling of gentling, and respond more effectively 
to whatever tests or trials they are put to than 
animals which have not undergone such tactile 
experience (Montagu, 1978, pp. 188-189). 

Tactual sensitivity appears early in fetal life, 

possibly as the first sensory process to become functional 

(Carmichael, 1951; Hooker, 1952). At birth the tactile 

senses are the most highly developed (Frank, 1957; Montagu, 

1978). Montagu (1978) suggested that the full-term infant 

has the experience of vigorous tactile stimulation during 

the uterine contractions of the birth process, and that this 

replaces the need for licking. .The tactual stimulation 

during the birth process prepares the infant for extra

uterine life by stimulating the autonomic nervous system 

which in turn acts to stimulate the respiratory centers and 

the viscera (Montagu, 1978). 

Support for this theory is found in the clinical 

problems associated with the respiratory and 

gastrointestinal tract of prematurely born infants who 

experience a much shorter birth process (Montagu, 1978). 

Montagu (1978) further states that tactuality is a basic 
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need which must be satisfied if an organism is to live. He 

then describes critical periods in the development of every 

organism possessing a skin during which the outer integument 

must receive sufficient stimulation in order for that 

organism to develop in a healthy manner (Montagu, 1978). 

Clay (1966) stated that the need for peripheral skin 

stimulation and contact exists throughout life, but it 

appears to be most intense and crucial in the early phase of 

reflex attachment. Ribble (1965) believed that the nervous 

system of the infant required some sort of stimulus feeding 

at an early period. Provence and Lipton (1962) compared 

seventy-five institutionalized infants with seventy-five 

infants reared in families and found that institutionalized 

infants reacted "peculiarly" to being held, engaged in much 

rocking behavior, and were usually quiet and slept 

excessively. 

The evidence indicates that the skin is the primary 

sense organ of the human infant, and that during a period of 

reflex attachment some form of tactile experience is 

critical for continued growth and development. This 

phenomenon may be demonstrated in a variety of ways, but 

most particularly in the growth and development of tactile 

sensitivity in the infant receiving an adequate amount of 

tactile stimulation as compared with the infant who has 

received an inadequate amount. The infant1s need for body 

contact is clear. If that need is not adequately satisfied, 
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even though all other needs are adequately met, the infant 

will suffer. Because the consequences of the lack of 

satisfaction of such basic needs as hunger, thirst, rest, 

sleep, bowel and bladder elimination, and avoidance of 

dangerous and painful stimuli are fairly obvious; we are 

conscious of the importance of satisfying them. In the case 

of tactile needs, the consequences of failing to satisfy 

them are often overlooked. It is important that nurses 

begin to understand the necessity of meeting the tactile 

needs of preterm infants in order to promote their healthy 

growth and development. 

Physiological Responses 

Physiological responses were defined as six 

characteristics of preterm infants believed to be directly 

affected by a nursing intervention of intermittent human 

tactile contact including: body weight, body temperature 

stability, oxygen variance, incidence of apnea, incidence of 

bradycardia, and hematocrit. Preterm infants have a 

capacity for a wide range of physiological responses with 

respect to tactile stimulation. Gorski, Davidson, and 

Brazelton (1979) described a number of cues displayed by 

infants which demonstrate their behavioral organization. 

According to Gorski et al. (1979), cues demonstrating 

overstimulation include the following: arching of the 
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trunk, crying, gaze aversion, mottling, cyanosis, apnea, 

bradycardia, yawning, stretching, shutting of eyes, sagging 

cheeks, dropping of jaw, hiccoughing, hypotonia, jerky 

movements, grimacing etc. The Assessment of Preterm Infant 

Behavior (APIB) developed by Als, Lester, Tronick, and 

Brazelton (1982) is a catalog of regulation maneuvers 

performed by preterm infants and includes approach and self 

regulation as well as avoidance/stress behaviors. 

In accordance with A11s model, "By observing each 

premature infant's behavioral [or physiological] response 

during and immediately following each intervention, harmful 

side effects of overstimulation may be avoided" (Linn, 

Horowitz, & Fox, 1985, p. 418). Also, "teaching 

[caregivers] to read the subtle behavioral cues that signal 

the premature infant's ability to handle stimulation, or 

evidence of overstimulation,... can guide [caregivers] in 

appropriate levels of stimulation on any given day" (Linn et 

al., 1985, p. 418). Meisels et al. (1982) have presented an 

intervention study based on Al's model of preterm 

development. The infant's subsystem of development is 

assessed and suggestions are made to staff on how to 

facilitate the infant's self-regulating mechanisms while 

performing caregiving activities and medical interventions. 

The literature abounds with studies in which preterm 

infants are presented with a "stimulation package" and then 

measurements are taken of their behavioral and physiological 
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responses. The two most commonly studied response modes 

include behavioral and physiological responses to either 

visual, tactile, auditory, vestibular, olfactory, or 

gustatory stimulation. Preterm infant behavioral responses 

which have been studied include: neurobehavioral responses 

from the Brazelton and Rosenblith neonatal behavioral scales 

(Neal, 1968; Katz, 1971; Scarr-Salapatek & Williams, 1973; 

Matuszack, 1974); mental development on Bayley scales 

(Powell, 1974; Kramer et al., 1975; Cornell & Gottfried, 

1976; Rice, 1977; Leib et al., 1980); developmental 

quotients (Scarr-Salapatek & Williams, 1973; Powell, 1974); 

infant intelligence (Scarr-Salapatek & Williams, 1973); 

infant behavior on Bayley scales (Powell, 1974; Leib et al., 

1980); social development (Solkoff et al., 1969; Powell, 

1974; Kramer et al., 1375); responsivity (Powell, 1974); and 

crying (Hasselmeyer, 1964; Solkoff et al., 1969; Wright, 

1971). 

Preterm infant physiological responses which have been 

studied and reported in the literature include: weight gain 

(Salk, 1960; Freedman, Boverman, & Freedman, 1960; Ourth & 

Brown, 1961; Hasselmeyer, 1964; Freedman, Boverman, & 

Freedman, 1966; Neal, 1968; Solkoff et al., 1969; Ambrose, 

1969; Lipsit, 1970; Korner & Thoman, 1970, 1972; Wright, 

1971; Barnard, 1973; Scarr-Salapatek & Williams, 1973; 

Matuszack, 1974; Powell, 1974; Solkoff & Matuszack, 1975; 

Kramer et al., 1975; White & Labarba, 1976; Rice, 1977; Leib 
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et al., 1980; Jay, 1982; White-Trout & Tubeszewski, 1986); 

sensorimotor scores (Solkoff et al., 1969; Barnard, 1973; 

Scarr-Salapatek & Williams, 1973; Powell, 1974); motor 

development on Bayley scales (Solkoff et al., 1969; Barnard, 

1973; Powell, 1974); neurological examinations (Wright, 

1971; Barnard, 1973); tolerance of oral nutrients (White & 

Labarba, 1976; Jay, 1982); body temperature (White & 

Labarba, 1976); respirations (White & Labarba, 1976); heart 

rate (White & Labarba, 1976); frequency of voiding (White & 

Labarba, 1976); frequency of stooling (White & Labarba, 

1976); incidence of central apnea (Kattwinkel et al., 1975; 

Jay, 1982); incidence of bradycardia (Jay, 1982); plasma 

Cortisol levels (Kramer et al., 1975); oxygen requirement 

(Jay, 1982); hematocrit levels (Jay, 1982); number of blood 

transfusions (Jay, 1982); incidence of hypoxia (Speidl, 

1978; Long et al., 1980; Lucey,.1981; Norris et al., 1982; 

Luddington, 1983); and transcutaneous oxygen tension levels 

or TcP02 (Speidl, 1978; Long et al., 1980; Lucey, 1981; 

Norris et al., 1982). 

Summary 

Numerous studies have been conducted out to determine 

the effects of early supplemental stimulation on preterm 

infants. These studies have included small sample sizes and 

a wide range of variability in terms of birth weights, 
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gestational ages, duration of the stimulation programs, 

human responses studied, and research findings. In light of 

the variation in the studies, it is believed that further 

investigation of this topic using current objective 

physiological measures is needed. This study will assess 

the physiological responses of infants to a nursing 

intervention of planned intermittent human tactile contact 

to demonstrate its feasibility for use in routine care of 

preterm infants. 
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CHAPTER 3 

METHODOLOGY 

This chapter will present the research design, sample 

and setting,, assignment of subjects, protection of human 

subjects, intervention procedures, and instruments. The 

data collection procedure and the method of analysis will 

also be described. 

Research Design 

A quasi-experimental design was used for examining 

the effects of gentle human touch on hospitalized preterm 

infants. The study was replicated, in part, based on a 

study conducted by Jay (1982) entitled, "The effects of 

gentle human touch on mechanically ventilated very-short-

gestation infants." The objective of the study was to 

provide the infants with periods of gentle human contact. 

The purpose of the study was to assess if preterm infants 

receiving a nursing intervention of planned intermittent 

human tactile contact would demonstrate clinical improvement 

over infants who did not receive the intervention. 

Physiologic responses included: 

1. Body weight 

2. Body temperature variability 
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3. Oxygen variance 

4. Incidence of apnea 

5. Incidence of bradycardia 

6. Hematocrit 

Sample and Setting 

The sample population consisted of preterm infants 

admitted to the neonatal intensive care units of two level 

III high risk perinatal centers. The units admit preterm 

and high risk full-term infants from within the hospital and 

surrounding geographical areas. Infants born in outlying 

hospitals who require neonatal intensive care are 

transported to the hospitals in an ambulance, helicopter or 

fixed-wing aircraft by the neonatal transport teams of both 

hospitals. 

Twenty-six subjects were non-randomly selected for 

inclusion in the study. All infants admitted to the study 

met the following criteria for selection: 

1. Admitted into the neonatal intensive care units. 

2. An expected stay of at least 2 weeks. 

3. A gestational age between 27-32 weeks. 

4. Birth weight greater than or equal to 1000 grams. 

5. A diagnosis of respiratory distress syndrome. 

6. Physically able to have the intervention as 

determined by a physician experienced in the care of 
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preterm neonates. 

7. No medication for sedation. 

8. A subject consent form read and agreed upon by the 

subject's parents and obtainment of parental consent 

for the intervention group. 

Infants who would otherwise qualify for the study but 

had either or both of the following characteristics were 

omitted from the sample: 

1. Diagnosed congenital defects. 

2. Predicted by a physician experienced in the care of 

preterm infants to be physically not able to have 

the intervention. 

Assignment of Subjects 

The subjects in the control group were selected 

retrospectively from the population of preterm infants 

admitted to the neonatal intensive care units and discharged 

prior to initiation of the study on each respective unit. A 

retrospective control group was selected over a simultaneous 

control group to prevent the confounding of the data by 

nurses observing the investigator and altering their routine 

care. 

Infants in the control group were selected by the same 

criteria as the intervention group and then matched by 

gestation, diagnosis, race, and sex. The characteristics by 
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which the infants were matched were prioritized as follows: 

1. Gestation 

2. Diagnosis 

3. Race 

4. Sex 

5. Birth weight 

6. Apgar scores 

7. Postnatal age 

Protection of Human Subjects 

The study was approved by the Human Subjects Committee 

of the University of Arizona (Appendix A) and the Tucson 

Medical Center Human Subjects Committee (Appendix B) where 

data were collected. A parental consent form entitled, 

"Parental Informed Consent" was given to the subject's 

parents due to the newborn's age. The form was given only 

to English-speaking parents. Parental consent was obtained 

for each infant in the experimental group. The consent form 

was signed by one or both parents and placed in the infant's 

chart. The parents were assured that the confidentiality of 

the infants and their families would be carefully protected 

by the maintenance of anonymity. Parents were also assured 

that there were no known risks to the infant as a result of 

participation in the study. 
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A nursing intervention of intermittent human tactile 

contact designed by Jay (1982) specifically for preterm 

infants was carried out on infants meeting the selection 

criteria. The investigator, a graduate student in child 

health nursing and an experienced nurse in caring for 

preterm infants, placed her hands on the infants' heads and 

lower backs for 12 minutes three times each day so that each 

of the 13 infants in the intervention group received 36 

minutes of tactile contact a day for 10 days. The three 12 

minute periods were separated by at least 30 minutes but not 

more than 4 hours and were planned around the infant1s 

nursing and medical care to avoid interruption of the 

investigator during touch periods. 

The rationale for selecting 12 minute intervals of 

tactile contact three times each day was two-fold. Data 

from a pre-pilot study by Jay (1982) indicated that 15 

minute blocks of time uninterrupted by nursing, medical, or 

technical care were feasible. In this study, a one minute 

pre-touch and one minute post-touch observation had been 

planned. Thus, 12 minutes fell within the recommended 15 

minute block of time. 
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Intervention Procedure 

TP #1 TP #2 TP #3 

Day 1 01X02 01X02 01X02 

Day 2 01X02 01X02 01X02 

Day 3 01X02 01X02 01X02 

Day 4 01X02 01X02 01X02 

Day 5 01X02 01X02 01X02 

Day 6 01X02 01X02 01X02 

Day 7 01X02 01X02 01X02 

Day 8 01X02 01X02 01X02 

Day 9 01X02 01X02 01X02 

Day 10 01X02 01X02 01X02 

KEY 

TP= Touch Period * 

01 = 1 minute pre-touch observation 

X= 12 minutes of planned intermittent human tactile contact 

02= 1 minute post-touch observation 

...= 30 minutes to 4 hours of no investigator intervention 

Description of the Intervention Procedure 

The intervention procedure for each infant occurred at 

approximately the same time each day for 10 days. The three 

12 minute periods of contact were each separated by at least 

30 minutes but no more than 4 hours. The following 

procedure, adapted from Jay (1982), was standardized as 
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carefully as possible: 

1. The investigator's hands were scrubbed with warm 

water to facilitate maintenance of the infant's 

temperature. 

2. The investigator's hands were placed no closer than 

1 foot above the infant for 1 minute to allow the 

hands to adjust to the climate of the infant. 

This time was used to make precontact behavioral 

observations of the infant. 

3. The infant's head was cradled in the investigator's 

left hand without disturbing the infant's 

position. The investigator placed her right hand 

gently across the infant's lower back being 

careful not to touch the skin sensor for 

maintaining temperature control. Tactile contact 

was maintained for 12 minutes, timed by the 

nursery clock. 

4. The investigator's hands were removed from the 

infant but remained 1 foot above the infant for 1 

minute to observe for postcontact behavior. 

5. The investigator's hands were removed from the 

infant's area as quietly as possible. 
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Instruments 

Body Weight 

The infant's body weight was obtained at approximately 

midnight every day using the same digital scales for each 

infant. The scales were calibrated to 0 prior to obtaining 

the weight. Scales were routinely checked at 6 month 

intervals for accuracy by the biomedical engineering 

departments of each hospital. Mean birth weights of the 

infants were recorded each day of the study. 

Body Temperature Stability 

The body temperature of each infant was routinely taken 

every two to three hours around the clock as ordered by a 

physician. A glass mercury thermometer was used and only 

axillary temperatures were obtained. The mean low and high 

temperatures were reported in degrees celsius over the 10 

day study period. The mean temperature variance was 

calculated by subtracting the mean low temperatures from the 

mean high temperatures. 

Oxygen Variance 

Normal room air has 21 percent oxygen (Fi02 = .21). 

The infants requiring supplemental oxygen were reported in 

terms of mean fractional inspired oxygen (Fi02) over time. 

Oxygen requirements of each infant was recorded every hour 
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as well as whenever the requirement for oxygen changed as 

determined by a pulse oximeter, blood gas analysis, or 

physician order. The mean low Fi02 and the mean high Fi02 

was recorded daily for each infant. The mean Fi02 variance 

for each day was calculated by subtracting the mean low Fi02 

from the mean high Fi02. 

Incidence of Apnea and Bradycardia 

Apnea and bradycardia are common and potentially 

serious in preterm infants. An apneic episode in the 

neonate is a period in which there is cessation of breathing 

for greater than 20 seconds. A bradycardic episode in the 

neonate is defined as a period during which the heart rate 

drops below 80 (Stark, 1980). The number of occurrences of 

apnea and bradycardia are recorded by nursing personnel of 

both hospitals on the infants' charts and were recorded over 

the 10 day study period. 

Hematocrit 

Hematocrit is defined as the volume percentage of 

erythrocytes in whole blood (Miller-Keane, 1978). The 

hematocrit level of preterm infants is measured at least 

once a week at approximately the same time each week at both 

hospitals. An Adams Micro-Hematocrit Reader is an apparatus 

used to measure the hematocrit level of preterm infants in 

the NICU. The reader is calibrated by biomedical 
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engineering of both hospitals every 6 months. The mean 

hematocrit levels of each group were recorded over the 10 

day study period. 

Data Collection Procedure 

A period of four months was allotted for data 

collection from two level III high risk perinatal centers. 

Physiological data were collected and recorded from the 

hospital records of preterm infants involved in the study 

over the 10 day study period. Physiological data for the 

control group were collected retrospectively. Data 

associated with the birth of the infant were collected and 

recorded once for each infant. A tool adapted from one 

designed by Jay (1982) was used for the recording of 

historical and daily data and is included in Appendix D. 

The methods used for collection of the physiological data 

are presented in the instruments section of this study. 

Method of Analysis 

Data for analysis included the numerical physiological 

values recorded on hospital records by the nursing and 

medical staff. The values were representative of the 

following dependent variables: body weight, body 

temperature stability, oxygen variance, incidence of apnea, 
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incidence of bradycardia, and hematocrit. Dependent t-tests 

were carried out to analyze the differences among means of 

the dependent variables for matched experimental and control 

groups over time. The t-tests were used to determine 

equality of the groups as well as differences for each group 

prior to and following the 10 day intervention. 

Summary 

A quasi-experimental design was used to examine the 

effects of gentle human touch on preterm infants. After 

meeting research requirements, data were collected on 26 

infants between 28 and 32 weeks gestation and birth weight 

equal to or greater than 1000 grams. The investigator 

placed her hands on the infants1 heads and lower backs for a 

total of 36 minutes of tactile contact a day for 10 days. 

Physiological data for the control group were collected 

retrospectively from the hospital records of preterm infants 

involved in the study. Data were analyzed using descriptive 

and inferential statistics. 
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RESULTS OF DATA ANALYSIS 

This chapter includes the characteristics of the 

sample, characteristics of the study environment, 

presentation of the data, and results of the data. 

Characteristics of the Sample 

The sample included 26 preterm infants chosen from a 

population of infants admitted to the neonatal intensive 

care units of two level III high risk perinatal centers. 

The sample consisted of two groups with 13 infants in each 

group meeting the selection criteria. A convenience sample 

was used for the non-random selection of experimental 

infants. A retrospective control group was then selected 

and matched by gestation, diagnosis, race, and sex. An 

attempt was made to match for birth weight, Apgar scores, 

and postnatal age in days at the time of data collection 

initiation as well (Table 1). All infants were average size 

for their gestational age and diagnosed with respiratory 

distress syndrome without major sequelae. 

There were 16 anglo infants (61.535 of the sample 

population), 6 hispanic infants (23.1% of the sample 

population), and 4 black infants (5.4% of the sample 
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Table 1. Physiological and Developmental Characteristics 

of the Sample (n=26). 

Infant Gestation Race Sex 
(weeks) 

Birth Postnatal 
Weight Apgar Apgar Age 
(grams) (1") (5") (days) 

1 31 A M 1050 7 8 7 
2 32 H M 1220 6 8 25 
3 32 H M 2120 5 7 1 
4 29 A M 1490 7 8 2 
5 28 A M 1180 3 6 6 
6 32 A M 1510 2 7 10 
7 30 B F 1310 9 8 23 
8 29 H F 1310 3 7 10 
9 32 A F 1670 7 8 8 
10 31 A M 1330 5 7 4 
11 32 A M 1900 7 8 9 
12 28 A F 1180 8 8 45 
13 32 B M 2170 3 4 16 
14 31 A M 1210 6 9 6 
15 30 H M 1010 2 4 25 
16 32 H M 1280 8 8 1 
17 29 A M 1410 8 8 2 
18 28 A M 1380 4 5 9 
19 31 A M 1590 8 8 10 
20 32 B F 1600 8 9 23 
21 31 H F 1300 6 6 10 
22 32 A F 1760 7 8 8 
23 30 A M 1400 5 7 4 
24 32 A M 2160 8 8 9 
25 28 A F 1190 6 8 41 
26 32 B M 2150 7 9 2 

KEY 

RDS= Respiratory Distress Syndrome 
A= Anglo 
H= Hispanic 
B= Black 
M= Male 
F= Female 
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population) with 18 of the infants being male (69.2% of the 

sample population) and 8 female (30.8% of the sample 

population). All infants were between 28 and 32 weeks 

gestation with a mean gestational age of 30.6 weeks. Birth 

weights ranged from 1010 to 2170 grams with a mean birth 

weight of 1495.4 grams. One minute Apgars ranged from 2 to 

9 with a mean of 6. Five minute Apgars ranged from 4 to 9 

with a mean of 7.3 (Table 2). Twenty-two of the infants 

were not intubated at any time during the data collection 

period and 4 had been intubated at some point during the 

data collection period. 

Postnatal age at the time data collection was initiated 

ranged from 1 to 45 days with a mean age of 12.3 days. 

Baseline body weights ranged from 860 to 2320 grams with a 

mean of 1499.6 grams. Baseline body temperature variances 

ranged from 0.2 to 1.7 degrees Celsius with a mean of 0.81 

degrees Celsius. Baseline oxygen variances ranged from 0 to 

9% with a mean of 1.4%. Baseline apneic and bradycardic 

episodes ranged from 0 to 17 and 0 to 18 with means of 1.9 

and 2.2 respectively. Baseline hematocrits ranged from 27 

to 59 with a mean of 46.5 (Table 3). 

Postnatal age on Day 10 ranged from 17 to 55 days with 

a mean age of 22.3 days. Body weights on Day 10 ranged from 

980 to 3090 grams with a mean of 1698.8 grams. Body 

temperature variances on Day 10 ranged from 2 to 12 degrees 

Celsius with a mean of 6.2 degrees Celsius. Oxygen 
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Table 2. Mean, Range, and Standard Deviation for 
Gestational Age, Birth Weight, and Apgar Scores 

(n=26). 

Demographic Variable Mean Range Standard 
Deviation 

Gestational Age 
(weeks) 

Birth Weight 
(grams) 

30.6 

1495.4 

28-32 

1010-2170 

1.5 

351.8 

Apgar Scores 
1 Minute 
5 Minute 

6.0 
7.3 

2-9 
4-9 

2.0 
1.4 

Table 3. Baseline Mean, Range, and Standard Deviation for 
Postnatal Age, Body Weight, Body Temperature 
Variance, Oxygen Variance, Apneic Episodes, 
Bradycardic Episodes, and Hematocrit (n=26). 

Demographic Variable Mean Range Standard 
Deviation 

Postnatal Age 12.3 1-45 11.6 
(days) 

Body Weight 1499.6 860-2320 370.1 
(grams) 

Body Temperature Variance 0.81 0.2-1.7 0.4 
(degrees celsius) 

Oxygen Variance 1.4% 0-935 2.1% 

Apneic Episodes 1.9 0-17 3.5 

Bradycardic Episodes 2.2 0-18 3.8 

Hematocrit 46.5 27-59 8.5 
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variances on Day 10 ranged from 0 to 7% with a mean of 0.8%. 

The number of apneic and bradycardic episodes on Day 10 

ranged from 0 to 18 each with a mean of 2.9 and 4 

respectively. The hematocrits on Day 10 ranged from 24 to 

55 with a mean of 38.7 (Table 4). 

Characteristics of the Study Environment 

Data were collected primarily between the hours of 7:00 

P.M. and 7:00 A.M. Records were kept relative to the unit 

activity, noise, and light level within the proximal 

environment of each infant during the touch periods. This 

was done to facilitate an understanding of unexplained 

discrepancies in the data and/or results. Unit activity, 

noise, and light levels were subjectively rated by the 

investigator on a five point scale with 3 being the normal 

level for the intensive care units. A score of 1 or 2 

represented levels below the norm and a score of 4 or 5 

represented levels above the norm. 

Data were not collected during times of medical 

procedures, physician rounds, x-ray procedures, 

resuscitative procedures, or parental visitation. Infants 

were left in the position in which they were found for the 

interventions. Once interventions were initiated, there 

were no interruptions for the entire 14 minute period 

including both one minute before and one minute after 
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Table 4. Mean, Range, and Standard Deviation for Postnatal 
Age, Body Weight, Body Temperature Variance, 
Oxygen Variance, Apneic Episodes, Bradycalrdic 
Episodes, and Hematocrit for Day 10 (n=26). 

Demographic Variable Mean Range Standard 
Deviation 

Postnatal Age 
(days) 

Body Weight 
(grams) 

22.3 

1698.8 

Body Temperature Variance 6.2 
(degrees celsius) 

Oxygen Variance 

Apneic Episodes 

Bradycardic Episodes 

Hematocrit 

0.8* 

2.9 

4.0 

38.7 

11-55 

980-3090 

2-12 

0-7% 

0 - 1 8  

0 -18  

24-55 

1 1 . 6  

461.6 

3.1 

2 . 0 %  

5 . 1 

5.7 

8.9 



56 

intervention observations. No attempt was made to alter the 

normal environment in any manner except for the designed 

intervention. 

Mean environmental scores were generally in the below 

normal to normal range for the infants in the intensive care 

units at the time of data collection. This was possibly 

due, in part, to the hours during which data collection took 

place. Unit environmental scores were evaluated for each 

infant as well as for each intervention day. 

Mean unit activity scores for the infants ranged from 

2.2 to 2.9 with an average score of 2.6. Mean unit noise 

scores ranged from 2.5 to 3.3 with an average score of 2.9. 

Mean light scores ranged from 1.6 to 3.1 with an average 

score of 2.3 (Table 5). 

Environmental scores according to each intervention day 

included the mean of the average of three environmental 

scores recorded for the three intervention periods for every 

baby on each day of intervention. Mean unit activity scores 

for intervention days ranged from 7.2 to 8.3 with an average 

score of 7.7 which, when divided by 3, gives an average 

score of 2.6. Mean unit noise scores ranged from 8.4 to 9.2 

with an average score of 8.9 which, when divided by 3, gives 

an average score of 3.0. Mean unit light scores ranged from 

5.9 to 7.5 with an average score of 6.7 which, when divided 

by 3, gives an average score of 2.2 (Table 6). These scores 

indicate that the study environment was generally at or just 
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Table 5. Mean Environmental Scores for the Treatment Group 
(n=13). (Infants 1-13) 

Infant 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

1 2  

13 

Mean Totals 

Unit 

Activity 

2.9 

2 . 2  

2 . 2  

2 . 6  

2 . 6  

2.9 

2 . 6  

2.7 

2.7 

2 . 6  

2.7 

2 . 6  

2.5 

2 . 6  

Unit 

Noise 

Unit 

Light 

3.2 

2.9 

2 . 8 

3.3 

3.3 

3.2 

3.0 

3.0 

2 . 6  

2.5 

2 . 8 

2 . 6  

2 . 8  

1.7 

2  . 1  

2.0 

2.0 

2 . 2  

2.7 

2 . 2  

2 . 6  

2 . 2  

1 . 6  

2.1 

3.1 

2.9 

2.9 2.3 
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Table 6. Mean Environmental Scores for the Treatment Group 
(n=13). (Days 1-10) 

Day 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mean Totals 

Unit 
Activity 

Unit 
Noise 

Unit 
Light 

2.4 

2.4 

2.5 

2 . 8 

2 . 7 

2.7 

2.7 

2.4 

2.5 

2 . 6  

3.0 

2.9 

2 . 8  

3.1 

3.1 

2.9 

3.1 

2 . 8  

2 . 8  

3.1 

2.0 

2.3 

2 . 2  

2 . 2  

2 . 2  

2 . 0  

2.5 

2.4 

2.5 

2.3 

2 . 6  3.0 2 . 2  
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slightly below the normal activity, noise, and light levels 

of the intensive care units and should not have interferred 

with the data collection process. 

Presentation of the Data 

Statistical analysis of the physiological effects of a 

nursing intervention of human tactile contact on preterm 

infants with respiratory distress syndrome was conducted. 

The measurement of central tendencies and distribution of 

the mean weight, temperature variance, oxygen variance, 

number of apneic episodes, number of bradycardic episodes, 

and hematocrit level were measured for each infant both 

prior to and following the 10 day touch intervention. In 

addition, the data were submitted to dependent t-tests on 

Day 0 between experimental and control groups, dependent t-

tests between Day 0 and Day 10 for the experimental and 

control groups, and dependent t-tests on Day 10 between 

experimental and control groups. 

The t-tests for Day 0 were carried out in order to 

depict baseline equality of the two groups. The t-tests 

between Day 0 and Day 10 were conducted on each group in 

order to demonstrate the differences in the means of the 

dependent variables occurring as a result of the touch 

intervention. The t-tests for Day 10 were run in order to 

show equality of the two groups following the 10 day 
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intervention period. 

Body Weight 

Body weight was found to increase over time in both 

groups. The mean and standard deviation for body weight was 

calculated for the experimental and control groups. Mean 

birth weight and mean weights on days 1, 5, and 10 for both 

groups are presented in Tables 7 and 8. The percentage of 

change from mean birth weight lost are also presented for 

each group. The mean weights for each day of the study are 

plotted on the graph in Figure 1. Dependent t-tests were 

then computed for both groups on Day 0 and Day 10 and 

between Day 0 and Day 10 for each group. 

The mean birth weight of the experimental group was 

1495.38 grams. The mean weight on Day 1 was 1513.46 grams 

(a 1.21% gain), the mean weight on Day 5 was 1584.23 grams 

(a 5.94% gain), and on Day 10 the mean weight was 1722.69 

grams (a 15.20% gain). 

The mean birth weight for the control group was 1495.38 

grams as well. The mean weight on Day 1 was 1506.92 grams 

(a 0.77% gain), the mean weight on Day 5 was 1556.15 grams 

(a 4.06% gain), and on Day 10 the mean weight was 1675.00 

grams (a 12.01% gain). 

The statistical significance of the difference between 

the mean total body weights of each group was determined by 

a dependent t-test. The mean weight for the experimental 
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Table 7. Mean Body Weights for the Intervention Group in 
Grams (n=13). 

Mean 
Weight 

1495.38 (B.W.) 

1513.46 

1584.23 

1722.69 

% Change 
from B.W.* 

1. 21% 

5. 94% 

15.20% 

Table 8. Mean Body Weights for the Control Group in Grams 
(n=13). 

Day 0 

1 

5 

10 

Mean 
Weight 

1495.38 (B.W.) 

1506.92 

1556.15 

1675.00 

% Change 
from B.W.* 

0.77% 

4.06% 

1 2 . 0 1 %  

•Birth Weight= B.W. 
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Figure 1. Comparison of Body Weight in Experimental and 
Control Groups for Day 0 through Day 10 (n=26) 
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group on Day 0 was 1514.62 grams with a standard deviation 

of 419.30 and the mean for the control group was 1484.62 

grams with a standard deviation of 330.17. The mean 

difference in weight between the two groups was 30.00 grams 

(a 2.0295 average increase in weight for the intervention 

group over the control group). A t value of 0.35 indicated 

that there was not a significant difference at the .05 level 

of significance between the mean weights of each group on 

Day 0 (Tables 9 and 10). 

The mean difference in body weight for the experimental 

group between Day 0 and Day 10 was 208.08 grams with a 

standard deviation of 211.75 for a t value of 3.54 (Table 

11). This indicated that there was a significant difference 

at the .05 level of significance in mean weight for the 

experimental group between Day 0 and Day 10. 

The mean difference in body weight for the control 

group between Day 0 and Day 10 was 190.38 grams with a 

standard deviation of 151.83 for a t value of 4.52 (Table 

12). This indicated that there was again a significant 

difference at the .05 level of significance in mean weight 

for the control group between Day 0 and Day 10. 

The mean body weight for the experimental group on Day 

10 was 1722.69 grams with a standard deviation of 555.58 and 

the mean weight for the control group was 1675.00 grams with 

a standard deviation of 366.05. The mean difference in 

weight between the two groups was 47.69 grams (a 2.85% 
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Table 9. Mean, Standard Deviation (S.D.), and T Value for 
Body Weight, Body Temperature Variance, Oxygen 
Variance, Apnea, Bradycardia, and Hematocrit in 
Experimental and Control Groups on Day 0 (n=26). 

Variables 

Body Weight 
(grams) 

Body Temperature 
Variance 
(degrees Celsius) 

Oxygen 
Variance 

Apnea 

Bradycardia 

Hematocrit 

Experimental 

Group 

Mean (S.D.) 

Control 

Group T 

Mean (S.D.) Value 

1514.62 (419.30) 1484.62 (330.17) 0.35 

0.78 (0.35) 0.83 (0.46) -0.31 

0.015 (0.025) 0.014 (0.030) 0.13 

3.23 

3.54 

(4.64) 

(4.89) 

0.62 

0. 85 

(0.96) 

( 1 . 2 8 )  

1.98** 

1.89** 

41.38 (8.34) 42.85 (10.12) -0.55 

** p<.10 
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Table 10. Mean Difference and Percent Difference between 
the Experimental and Control Groups for Body 
Weight, Body Temperature Variance, Oxygen 
Variance, Apnea, Bradycardia, and Hematocrit on 
Day 0 (n=26). 

Variables 

Body Weight 
(grams) 

Body Temperature 
Variance 
(degrees Celsius) 

Oxygen 
Variance 

Apnea 

Bradycardia 

Hematocrit 

Mean 

Difference 

30.00 

-0.05 

0 . 0 0 1  

2.62 

2.69 

-1.46 

Percent 

Difference 

2 . 0 2 %  

- 6 . 0 2 %  

7.14% 

420.97% 

316.47% 

-3.41% 
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Table 11. Mean Difference, Standard Deviation (S.D.), and T 
Value for Body Weight, Body Temperature Variance, 
Oxygen Variance, Apnea, Bradycardia, and 
Hematocrit in the Experimental Group between Day 
0 and Day 10 (n=13). 

Variables 

Body Weight 
(grams) 

Body Temperature 
Variance 
(degrees Celsius) 

Oxygen 
Variance 

Apnea 

Bradycardia 

Hematocrit 

Experimental Group 

Mean Difference (S.D.) T Value 

208 .08  

- 0 . 1 2  

-0.002 

1 .23 

2.77 

-1 .00 

(211.75) 

(0.50) 

(0.032) 

(7.50) 

(6.46) 

(7.90) 

3.54* 

-0. 84 

-0.17 

0.59 

1 .55 

-0.46 

* p<.05 
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Table 12. Mean Difference, Standard Deviation (S.D.), and T 
Value for Body Weight, Body Temperature Variance, 
Oxygen Variance, Apnea, Bradycardia, and 
Hematocrit in the Control Group between Day 0 and 
Day 10 (n=13) . 

Control Group 

Variables Mean Difference (S.D.) T Value 

Body Weight 
(grams) 

190.38 (151.83) 4.52* 

Body Temperature 
Variance 
(degrees Celsius) 

to C
M
 0
 

1 (0.50) -1.88** 

Oxygen 
Variance 

-0.011 (0.034) -1.16 

Apnea 0. 69 (3.28) 0.76 

Bradycardia 0.77 (3.03) 0.91 

Hematocrit -4.15 (4.81) -3.11* 

* p<.05 

** p<.10 
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average increase in weight for the intervention group over 

the control group). A t value of 0.43 indicated that there 

was not a significant difference between the mean weights of 

each group on Day 10 (Tables 13 and 14). 

Body Temperature Variance 

The mean and standard deviation for body temperature 

and body temperature variance was calculated for the 

experimental and control groups. Mean low temperature, high 

temperature, and temperature variance on days 1, 5, and 10 

for both groups are presented in Tables 15 and 16. The mean 

temperature variance for each day of the study is plotted on 

the graph in Figure 2. Dependent t-tests were then computed 

for both groups on Day 0 and Day 10 and between Day 0 and 

Day 10 for each group. 

The mean low temperature, high temperature, and 

temperature variance for the experimental group in degrees 

celsius on Day 1 were: 36.28, 37.11, and 0.82 respectively. 

The means for Day 5 were: 36.42, 37.22, and 0.80 

respectively. The means for Day 10 were: 36.45, 37.12, and 

0.67 respectively. 

The mean low temperature, high temperature, and 

temperature variance for the control group in degrees 

celsius on Day 1 were: 36.45, 37.24, and 0.78 respectively. 

The means for Day 5 were: 36.50, 37.12, and 0.62 

respectively. The means for Day 10 were: 36.42, 36.98, and 
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Table 13. Mean, Standard Deviation (S.D.), and T Value for 
Body Weight, Body Temperature Variance, Oxygen 
Variance, Apnea, Bradycardia, and Hematocrit in 
Experimental and Control Groups on Day 10 (n=26). 

Variables 

Body Weight 
(grams) 

Body Temperature 
Variance 
(degrees Celsius] 

Oxygen 
Variance 

Apnea 

Bradycardia 

Hematocrit 

Experimental Group Control Group T 

Mean (S.D.) Mean (S.D.) Value 

1722.69 (555.58) 1675.00 (366.05) 0.43 

0.67 

4.46 

6.31 

(0.28) 0.57 (0.34) 

(6.27) 

(6.82) 

1 . 31 

1  . 6 2  

(3.15) 

(3.18) 

40.38 (5.33) 38.69 (9.29) 

0.86 

0.013 (0.026) 0.003 (0.011) 1.22 

2.96* 

3.22* 

0.56 

* p<.05 
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Table 14. Mean Difference and Percent Difference between 
the Experimental and Control Groups for Body 
Weight, Body Temperature Variance, Oxygen 
Variance, Apnea, Bradycardia, and Hematocrit on 
Day 10 (n=26). 

Variables 

Body Weight 
(grams) 

Body Temperature 
Variance 
(degrees celsius) 

Oxygen 
Variance 

Apnea 

Bradycardia 

Hematocrit 

Mean 

Difference 

47.69 

0 . 1 0  

0.010 

3.15 

4.69 

1 .69 

Percent 

Difference 

2.85% 

17.54% 

333.33% 

240.46% 

289.51% 

4.37% 
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Table 15. Mean Body Temperatures for the Experimental Group 
in Degrees Celsius (n=13). 

Low High Temperature 
Temperature Temperature Variance 

36.28 37.11 0.82 

36.42 37.22 0.80 

36.45 37.12 0.67 

Day 1 

5 

10 

Table 16. Mean Body Temperatures for the Control Group 
in Degrees Celsius (n=13). 

Day 1 

5 

10 

Low 
Temperature 

36.45 

36.50 

36.42 

High 
Temperature 

37.24 

37.12 

36.98 

Temperature 
Variance 

0.78 

0.62 

0.57 
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Figure 2. Comparison of Body Temperature Variance in 
Experimental and Control Groups for Day 0 through 
Day 10 (n=26). 
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0.57 respectively. 

The statistical significance of the difference between 

the mean body temperature variances of each group was 

determined by a dependent t-test. The mean temperature 

variance for the experimental group on Day 0 was 0.78 

degrees celsius with a standard deviation of 0.35 and the 

mean for the control group was 0.83 degrees celsius with a 

standard deviation of 0.46. The mean difference in 

temperature variance between the two groups was -0.05 

degrees celsius (a 6.02% average decrease in temperature 

variance for the intervention group when compared with the 

control group). A t value of -0.31 indicated that there was 

not a significant difference at the .05 level of 

significance between the mean temperature variances of each 

group on Day 0 (Tables 9 and 10). 

The mean difference in body temperature variance for 

the experimental group between Day 0 and Day 10 was -0.12 

degrees celsius with a standard deviation of 0.50 for a t 

value of -0.84 (Table 11). This indicated that was no 

significant difference at the .05 level of significance in 

the mean temperature variance for the experimental group 

between Day 0 and Day 10. 

The mean difference in body temperature variance for 

the control group between Day 0 and Day 10 was -0.26 degrees 

celsius with a standard deviation of 0.50 for a t value of 

-1.88 (Table 12). This indicated that there was no 
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significance at the .05 level of significance but there was 

at the .10 level in the mean temperature variance for the 

control group between Day 0 and Day 10. 

The mean body temperature variance for the experimental 

group on Day 10 was 0.67 degrees Celsius with a standard 

deviation of 0.28 and the mean temperature variance for the 

control group was 0.57 degrees Celsius with a standard 

deviation of 0.34. The mean difference in temperature 

variance between the two groups was 0.10 degrees celsius (a 

17.54& average increase in temperature variance for the 

intervention group over the control group). A t value of 

0.86 indicated that there was not a significant difference 

at the .05 level of significance between the mean 

temperature variances of each group on Day 10 (Tables 13 and 

14) . 

Oxygen Variance 

Normal room air has 21% oxygen (Fi02 = 0.21). The mean 

and standard deviation for oxygen requirement and oxygen 

variance was calculated for the experimental and control 

groups. Mean low and high oxygen requirements for Period 1 

(Days 1-5) and Period 2 (Days 6-10) for both groups are 

presented in Table 17. The mean oxygen variance for each 

day of the study is plotted on the graph in Figure 3. 

Dependent t-tests were then computed for both groups on Day 

0 and Day 10 and between Day 0 and Day 10 for each group. 
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Table 17. Mean Fi02 for Experimental and Control Groups by 
Period of Time (n=26). 

Group 

Experimental Low 

High 

Control Low 

High 

Period 1 
(Days 1-5) 

Period 2 
(Days 6-10) 

0 .  2 1  

0. 23 

0.22 

0. 23 

0 .  2 1  

0 .  2 2  

0 . 2 1  

0 .  2 2  
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Figure 3. Comparison of Oxygen Variance in Experimental and 
Control Groups for Day 0 through Day 10 (n=26). 
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The mean low and high Fi02 for the experimental group 

for Period 1 were 0.21 and 0.23 respectively with the means 

for Period 2 at 0.22 and 0.23 respectively. The mean low 

and high Fi02 for the control group for Period 1 were 0.21 

and 0.22 respectively as were the means for Period 2. 

The statistical significance of the difference between 

the mean oxygen variances of each group was determined by a 

dependent t-test. The mean oxygen variance for the 

experimental group on Day 0 was 0.015 with a standard 

deviation of 0.025 and the mean for the control group was 

0.014 with a standard deviation of 0.030. The mean 

difference in oxygen variance between the two groups was 

0.001 (a 7.1435 average increase in oxygen variance for the 

intervention group over the control group). A t value of 

0.13 indicated that there was not a significant difference 

at the .05 level of significance between the mean oxygen 

variances of each group on Day 0 (Tables 9 and 10). 

The mean difference in oxygen variance for the 

experimental group between Day 0 and Day 10 was -0.002 with 

a standard deviation of 0.032 for a t value of -0.17 (Table 

11). This indicated that there was no significant 

difference at the .05 level of significance in the mean 

oxygen variance for the experimental group between Day 0 and 

Day 10. 

The mean difference in oxygen variance for the control 

group between Day 0 and Day 10 was -0.011 with a standard 
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deviation of 0.034 for a t value of -1.16 (Table 12). This 

indicated that there was again no significant difference at 

the .05 level of significance in the mean oxygen variance 

for the control group between Day 0 and Day 10. 

The mean oxygen variance for the experimental group on 

Day 10 was 0.013 with a standard deviation of 0.026 and the 

mean oxygen variance for the control group was 0.003 with a 

standard deviation of 0.011. The mean difference in oxygen 

variance between the two groups was 0.010 (a 333.33* average 

increase in oxygen variance for the intervention group over 

the control group). A t value of 1.22 indicated that there 

was not a significant difference at the .05 level of 

significance between the mean oxygen variances of each group 

on Day 10 (Tables 13 and 14). 

Incidence of Apnea 

Apnea occurred in both groups. The mean and standard 

deviation for the number of apneic episodes were calculated 

for the experimental and control groups. The total number 

of apneic episodes over the 10 day study period for both 

groups is presented in Table 18. The mean number of apneic 

episodes for each day of the study is plotted on the graph 

in Figure 4. Dependent t-tests were then computed for both 

groups on Day 0 and Day 10 and between Day 0 and Day 10 for 

each group. 

The total number of apneic episodes for the 
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Table 18. Incidence of Apnea for Experimental and Control 
Groups: Total Number of Episodes for All Infants 

(n=26). 

Group 

Experimental 

Control 

Day of Study 

0 1 2 3 4 5 6 7 8 9  1 0  

42 44 58 40 79 68 48 33 60 65 58 

8 21 14 5 3 6 13 11 15 9 17 

Total 

595 

122 
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Figure 4. Comparison of Apnea in Experimental and Control 
Groups for Day 0 through Day 10 (n=26). 
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experimental group was 595 as compared to 122 for the 

control group. The experimental group had 387.70% more 

apneic episodes than the control group. Ten infants in the 

experimental group were treated for apnea: 4 were on oral 

caffeine, 2 were on oral theophylline, 3 were on intravenous 

aminophylline followed by oral theophylline, and 1 was on 

oral theophylline followed by oral caffeine. Ten infants in 

the control group were also treated for apnea: 6 were on 

oral theophylline, 1 was started on oral caffeine on the 

last day of the study, 1 was on intravenous aminophylline, 1 

was on intravenous aminophylline followed by oral 

theophylline, and 1 was on intravenous aminophylline 

followed by oral caffeine. 

The statistical significance of the difference 

between the mean number of apneic episodes of each group was 

determined by a dependent t-test. The mean number of apneic 

episodes for the experimental group on Day 0 was 3.23 with a 

standard deviation of 4.64 and the mean number for the 

control group was 0.62 with a standard deviation of 0.96. 

The mean difference in the number of apneic episodes between 

the two groups was 2.62 (a 420.97% average increase in the 

number of episodes for the intervention group over the 

control group). A t value of 1.98 indicated that there was 

not a significant difference at the .05 level of 

significance but there was at the .10 level between the mean 

number of apneic episodes of each group on Day 0 (Tables 9 
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and 10). 

The mean difference in the number of apneic episodes 

for the experimental group between Day 0 and Day 10 was 

1.23 with a standard deviation of 7.50 for a t value of 

0.59 (Table 11). This indicated that there was no 

significant difference at the .05 level of significance in 

the mean number of apneic episodes for the experimental 

group between Day 0 and Day 10. 

The mean difference in the number of apneic episodes 

for the control group between Day 0 and Day 10 was 0.69 with 

a standard deviation of 3.28 for a t value of 0.76 (Table 

12). This indicated that there was again no significant 

difference at the .05 level of significance in the mean 

number of apneic episodes for the control group between Day 

0 and Day 10. 

The mean number of apneic episodes for the experimental 

group on Day 10 was 4.46 with a standard deviation of 6.27 

and the mean number for the control group was 1.31 with a 

standard deviation of 3.15. The mean difference in the 

number of apneic episodes between the two groups was 3.15 (a 

240.46% average increase in the number of episodes for the 

intervention group over the control group). A t value of 

2.96 indicated that there was a significant difference at 

the .05 level of significance between the mean number of 

apneic episodes of each group on Day 10 (Tables 13 and 14). 
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Incidence of Bradycardia 

Bradycardia occurred in both groups. The mean and 

standard deviation for the number of bradycardic episodes 

was calculated for the experimental and control groups. The 

total number of bradycardic episodes over the 10 day study 

period for both groups is presented in Table 19. The mean 

number of bradycardic episodes for each day of the study is 

plotted on the graph in Figure 5. Dependent t-tests were 

then computed for both groups on Day 0 and Day 10 and 

between Day 0 and Day 10 for each group. 

The total number of bradycardic episodes for the 

experimental group was 710 as compared to 180 for the 

control group. The experimental group had 294.44% more 

bradycardic episodes than the control group. 

The statistical significance of the difference between 

the mean number of bradycardic episodes of each group was 

determined by a dependent t-test. The mean number of 

bradycardic episodes for the experimental group on Day 0 was 

3.54 with a standard deviation of 4.89 and the mean number 

for the control group was 0.85 with a standard deviation of 

1.28. The mean difference in the number of bradycardic 

episodes between the two groups was 2.69 (a 316.47* average 

increase in the number of episodes for the intervention 

group over the control group). A t value of 1.89 indicated 

that there was not a significant difference at the .05 level 

of significance but there was at the .10 level between the 
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Table 19. Incidence of Bradycardia for Experimental and 
Control Groups: Total Number of Episodes for All 
Infants (n=26). 

Group 

Experimental 

Control 

Day of Study 

0 1 2 3 4 5 6 7 8 9  1 0  

46 57 68 44 84 76 69 41 66 77 82 

11 24 20 14 5 17 16 17 22 13 21 

Total 

710 

180 
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Figure 5. Comparison of Bradycardia in Experimental and 
Control Groups for Day 0 through Day 10 (n=26). 

6.40 

5.85 

5.30 

4.75 

4.20 

BRADYCARDIA 3.65 
(number of 
episodes) 

3 . 10 

2 .55 

2 .00 

1 .45 

0.90 

0.35 

KEY: 

x= Experimental 
o= Control 

x 

x 

X 

X 

X 

X 

X 

X 

0 1 2 3 4 5 6 7 8 9  1 0  

DAYS 



86 

mean number of bradycardic episodes of each group on Day 0 

(Tables 9 and 10). 

The mean difference in the number of bradycardic 

episodes for the experimental group between Day 0 and Day 10 

was 2.77 with a standard deviation of 6.46 for a t value of 

1.55 (Table 11). This indicated that there was no 

significant difference at the .05 level of significance in 

the mean number of bradycardic episodes for the experimental 

group between Day 0 and Day 10. 

The mean difference in the number of bradycardic 

episodes for the control group between Day 0 and Day 10 was 

0.77 with a standard deviation of 3.03 for a t value of 

0.91 (Table 12). This indicated that there was again no 

significant difference at the .05 level of significance in 

the mean number of bradycardic episodes for the control 

group between Day 0 and Day 10. 

The mean number of bradycardic episodes for the 

experimental group on Day 10 was 6.31 with a standard 

deviation of 6.82 and the mean number for the control group 

was 1.62 with a standard deviation of 3.18. The mean 

difference in the number of bradycardic episodes between the 

two groups was 4.69 (a 289.51$ average increase in the 

number of episodes for the intervention group over the 

control group). A t value of 3.22 indicated that there was 

a significant difference at the .05 level of significance 

between the mean number of bradycardic episodes of each 
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group on Day 10 (Tables 13 and 14). 

Hematocrit 

The mean and standard deviation for hematocrit was 

calculated for the experimental and control groups. Mean 

hematocrit levels for Period 1 (Days 1-5) and Period 2 (Days 

6-10) for both groups is presented in Table 20. The mean 

hematocrit for each day of the study is plotted on the graph 

in Figure 6. Dependent t-tests were then computed for both 

groups on Day 0 and Day 10 and between Day 0 and Day 10 for 

each group. 

The mean hematocrit for the experimental group for 

Period 1 was 41.38. The mean for Period 2 was 40.38 which 

is a 2.42ft decrease in hematocrit from Period 1. The mean 

hematocrit for the control group for Period 1 was 42.85. 

The mean for Period 2 was 38.69 which is a 9.71ft decrease in 

hematocrit from Period 1. The control group had a 7.29ft 

lower mean hematocrit than did the experimental group. 

The statistical significance of the difference between 

the mean hematocrits of each group was determined by a 

dependent t-test. The mean hematocrit for the experimental 

group on Day 0 was 41.38 with a standard deviation of 8.34 

and the mean for the control group was 42.85 with a standard 

deviation of 10.12. The mean difference in hematocrits 

between the two groups was -1.46 (a 3.41ft average decrease 

in hematocrit for the intervention group when compared with 
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Table 20. Mean Hematocrit for the Experimental and Control 
Groups by Period of Time (n=26). 

Group 

Experimental 

Control 

Period 1 
(Days 1-5] 

41.38 

42.85 

Period 2 
(Days 6-10) 

% Change 
(Period 1-2) 

40.38 

38.69 

2.42% 

9.71% 
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Figure 6. Comparison of Hematocrit in Experimental and 
Control Groups for Day 0 through Day 10 (n=26). 
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the control group). A t value of -0.55 indicated that there 

was not a significant difference at the .05 level of 

significance between the mean hematocrits of each group on 

Day 0 (Tables 9 and 10). 

The mean difference in hematocrits for the experimental 

group between Day 0 and Day 10 was -1.00 with a standard 

deviation of 7.90 for a t value of -0.46 (Table 11). This 

indicated that there was no significant difference at the 

.05 level of significance in the mean hematocrits for the 

experimental group between Day 0 and Day 10. 

The mean difference in hematocrits for the control 

group between Day 0 and Day 10 was -4.15 with a standard 

deviation of 4.81 for a t value of -3.11 (Table 12). This 

indicated that there was a significant difference at the .05 

level of significance in the mean hematocrits for the 

control group between Day 0 and Day 10. 

The mean hematocrit for the experimental group on Day 

10 was 40.38 with a standard deviation of 5.33 and the mean 

for the control group was 38.69 with a standard deviation of 

9.29. The mean difference in hematocrits between the two 

groups was 1.69 (a 4.37% average increase in hematocrit for 

the intervention group over the control group). A t value 

of 0.56 indicated that there was not a significant 

difference at the .05 level of significance between the mean 

hematocrits of each group on Day 10 (Tables 13 and 14). 
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Summary 

The findings of this study indicated that there was a 

significant gain in body weight at the .05 level of 

significance for the experimental group between Day 0 and 

Day 10. In the control group, between Day 0 and Day 10, the 

significant difference was in body weight gain and 

hematocrit, that is, there was a significant decrease in 

hematocrit in the control group between Day 0 and Day 10. 

Furthermore, There were significant differences at the .05 

level of significance between the groups in incidence of 

apnea and bradycardia on Day 10. The experimental group had 

significantly more episodes of apnea and bradycardia over 

time. 

There were significant differences at the .10 level of 

significance between the groups in incidence of apnea and 

bradycardia on Day 0. The experimental group had a 

significantly larger mean number of apneic and bradycardic 

episodes prior to initiation of the intervention series. 

There was a significant decrease in mean body temperature 

variance at the .10 level of significance in the control 

group between Day 0 and Day 10. 

There were no significant differences between the two 

groups on Day 0 in body weight, body temperature stability, 

oxygen variance, or hematocrit. There were no significant 

differences for the experimental group between Day 0 and Day 
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10 in body temperature stability, oxygen variance, incidence 

of apnea, incidence of bradycardia, or hematocrit. There 

were no significant differences for the control group 

between Day 0 and Day 10 in oxygen variance, incidence of 

apnea, or incidence of bradycardia. There were also no 

significant differences between the two groups on Day 10 in 

body weight, body temperature stability, oxygen variance, or 

hematocrit. 
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CHAPTER 5 

CONCLUSION 

This chapter includes discussion of the findings, 

implications for nursing practice, and limitations of the 

study. Recommendations for further research are made. 

Discussion of the Findings 

This study was designed to evaluate the physiological 

respnses of preterm infants to a nursing intervention of 

human tactile contact. The purpose was to assess if preterm 

infants receiving a nursing intervention of planned 

intermittent human tactile contact would demonstrate 

clinical improvement over infants who did not receive the 

intervention as determined by the physiological variables of 

body weight, body temperature stability, oxygen variance, 

incidence of apnea, incidence of bradycardia, and 

hematocrit. 

Body Weight 

Both the experimental and control groups, of preterm 

infants, gained a statistically significant amount of body 

weight from Day 0 to Day 10. However, the experimental 

group gained more than the control group. The difference 
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between the groups was not significant for Day 0 or Day 10. 

These findings are in accordance with those of Jay (1982) 

relative to Day 10. 

An increase in body weight was expected in both groups 

over the ten day study period as infants were receiving 

nutrients orally and/or intravenously. It is difficult to 

speculate whether or not the greater gain in body weight for 

the experimental group was related to the touch 

intervention. Demographic data indicate that experimental 

infants were not receiving greater caloric intake nor had 

the feeding products been changed within the data collection 

period. Perhaps if the study had been carried out over the 

entire hospitalization of the preterm infants, the 

experimental group would have continued to gain more body 

weight than the control to the point of statistical 

significance. 

Body Temperature Stability 

Both the experimental and control groups demonstrated 

no significant statistical difference in body temperature 

stability on Day 0 or Day 10 nor between Day 0 and Day 10. 

However, it was noted that the control group was 

demonstrating a trend toward greater temperature stability 

between Day 0 and Day 10. These findings were identical to 

those of Jay (1982) relative to Day 10. The decrease in 

body temperature variance for both groups was expected as it 
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corresponds with a gain in body weight of the preterm 

infants. As infants grow, they generate an increased 

subcutaneous store of insulating fat and a more mature 

temperature regulating mechanism. 

Temperature stability is affected by environmental 

factors as well. However, this investigator does not 

believe that the environment was different between the two 

groups based on nursing protocol. Nevertheless, the 

scatterplot comparison (Figure 2) illustrates that the 

experimental group had greater fluctuations in day to day 

body temperature variance than the control group. Perhaps, 

the mere touching of infants during the treatment phase of 

this research was enough to cause a rise in body 

temperature. The hypothalamus is quite labile in preterm 

infants so their body temperature is easily affected by 

external factors. 

Oxygen Variance 

Both experimental and control groups required the same 

amount of oxygen over time, Day 0 to Day 10. There were no 

significant differences between the mean oxygen variances of 

the groups on Day 0 or Day 10 nor between Day 0 and Day 10 

for each group. These findings are contrary to those of Jay 

(1982) who found a significantly lower oxygen variance in 

her control group on Day 10. 

As with temperature variance, the experimental group 
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displayed greater fluctuations in day to day oxygen variance 

as shown in the scatterplot comparison (Figure 3). A number 

of variables including: body weight, body temperature 

variance, incidence of apnea, incidence of bradycardia, and 

hematocrit may have impacted upon this finding in oxygen 

variation. 

Oxygen variance may be related to a gain in body weight 

of the preterm infants in that as they grow, their lungs 

mature and they begin producing additional surfactant which 

reduces the surface tension within the alveoli and reduces 

the need for supplemental oxygenation. This subsequent 

maturity in the infants' pulmonary system leads to oxygen 

stability so that wide ranges of supplemental oxygen are no 

longer required. However, had this been the case, both 

experimental and control groups would have experienced a 

decrease in oxygen variance since both groups gained weight 

over the 10 day study period. 

Body temperature may also affect oxygenation in preterm 

infants. Preterm infants are sensitive to environmental 

changes; and temperatures above or below their neutral 

thermal environment may be associated with a need for 

periods of increased oxygenation, hence, an increase in 

oxygen variance. Body temperature variance may very well 

have had some influence upon the oxygen stability of 

experimental infants as evidenced by their day to day 

fluctuations in temperature variance. 
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Incidence of apnea and bradycardia may relate to 

oxygenation as well. A cessation of breathing for greater 

than 20 seconds followed by a drop in heart rate below 80 

frequently necessitates an increase in supplemental oxygen 

for preterm infants. This increase in supplemental oxygen 

will increase oxygen variance since it calls for periods of 

increased concentrations of inspired oxygen for the infants. 

The experimental group had a significantly higher mean 

number of apneic and bradycardic episodes than the control 

group which alone could explain their increase in oxygen 

variance over the control infants. It would, therefore, 

seem that body temperature and incidence of apnea and 

bradycardia had some influence upon the fluctuations in 

oxygen variance of experimental infants. 

Apnea and Bradycardia 

The total number of apneic and bradycardic episodes was 

significantly higher in the experimental than the control 

group on Day 10 although both groups were quite similar in 

regards to course of treatment for apnea. On Day 0, the 

experimental group was already approaching significance in 

the number of apneic and bradycardic episodes as 

experimental infants had 595 episodes of apnea and 710 

episodes of bradycardia as compared with 122 and 180 

respectively for the control group. Between Day 0 and Day 

10 a trend of increasing numbers of apneic and bradycardic 



98 

episodes was beginning to develop for the control group. 

There were no significant differences in incidence of apnea 

and bradycardia for the two groups between Day 0 and Day 10. 

The findings with regards to apnea are in accordance with 

Jay's (1982) findings, however, she did not find any 

significance with incidence of bradycardia on Day 10. Also, 

there appears to be no relationship between the number of 

episodes of apnea and bradycardia and the number of days 

during which the touch intervention was carried out (Figures 

4 & 5) . 

Theophylline, caffeine, and aminophylline are 

medications most frequently used to treat apnea in preterm 

infants. However, these medications probably do not account 

for differences between experimental and control infants as 

both received similar treatment. Apnea and bradycardia are 

often found to coexist and prolonged apnea may lead to 

bradycardia in preterm infants. 

Incidence of apnea and bradycardia may be associated 

with body temperature variance and hematocrit as well. 

Temperature variance may have an effect upon the number of 

apneic and bradycardic episodes experienced by preterm 

infants as temperatures above the neutral thermal 

environment of infants may increase their risk for apnea 

(Hodson & Truog, 1983). Temperature could have impacted 

upon the number of episodes in experimental infants since 

they experienced greater day to day fluctuations in 
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temperature variance. 

Oxygen variance may also be correlated with apnea and 

bradycardia as supplemental oxygen below physiologic levels 

in preterm infants leads to apnea (Hodson & Truog, 1983). 

Oxygen variance could have contributed to an increase in the 

number of apneic and bradycardic episodes in experimental 

infants as those infants displayed greater fluctuations in 

day to day oxygen variance than did control infants. 

Lastly, hematocrit may be related to the incidence of 

apnea and bradycardia in preterm infants. A low hematocrit, 

often indicative of anemia, results in decreased arterial 

blood oxygenation if in fact hematocrit and hemaglobin 

levels rise and fall together. Anemia may, therefore, be 

associated with apnea and bradycardia although a causal 

relationship has not been established (Hodson & Truog, 

1983). In this study, however, the experimental group had a 

higher mean hematocrit than the control group yet 

experienced a greater incidence of apnea and bradycardia. 

It is likely that body temperature and oxygen variance 

were related to the incidence of apnea and bradycardia. It 

is not likely, however, that these variables alone accounted 

for the dramatic increase in apnea and bradycardia in 

experimental infants. It is hypothesized that an 

interveneing variable occurred during the study period which 

did not occur during the hospitalization period of control 

infants. One such possibility would be increased 
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documentation of apnea and bradycardia episodes whether 

through the presence of new staff who were more careful to 

record all apneic and bradycardic episodes than current 

staff nurses; physician decree for more accurate recording 

of apnea and bradycardia episodes on all preterm infants; or 

the occurrence of an inservice or educational program on 

apnea and bradycardia thus increasing the nurses' 

sensitivity to such episodes. 

However, none of the possible intervening variables 

occurred. Staff nurses on all shifts were then questioned 

as to differences between the two time periods. It was 

finally discovered that the floor below the neonatal 

intensive care unit had undergone construction during the 

time that experimental infants were being studied. The 

nurses stated that the noise level was "very high" during 

the day shift while construction was taking place. This was 

the only accountable difference which could be discovered. 

Hematocrit 

Mean hematocrit values for the experimental and control 

groups were similar in range. The mean experimental group 

hematocrit in Period 1 (days 1-5) was lower than the control 

group by 1.47 and the mean experimental group hematocrit in 

Period 2 (days 6-10) was higher than the control group by 

1.69. There were no significant differences between the 

mean hematocrit values of either group on Day 0 and Day 10 
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nor between Day 0 and Day 10 for the experimental group. 

There was, however, a significant difference in mean 

hematocrit between Day 0 and Day 10 for the control group. 

The control group had a significant decrease in mean 

hematocrit between Day 0 and Day 10 which could indicate 

that had the study been carried out over a longer period of 

time, the mean hematocrit in the control group might have 

continued its decline so that a significant difference would 

have occurred between the groups on Day 10. 

Wide fluctuations in day to day mean hematocrit levels 

were found in both experimental and control groups as 

depicted in the scatterplot comparison (Figure 6). Also, 

hematocrit levels dropped between Day 0 and Day 10 for both 

groups. 

Hematocrit levels are directly related to blood loss 

(ie. through heelstick blood samples used for laboratory 

analysis), blood transfusions, and hydration. Blood loss 

and overhydration will cause a drop in hematocrit and blood 

transfusions and dehydration will increase hematocrit 

levels. In order to determine the influence of these 

variables on hematocrit levels in experimental and control 

infants, it would have been necessary to carefully document 

and report blood loss and transfusions as well as intake and 

loss of fluids and electrolytes. Without such 

documentation, it is not possible to speculate upon the 

relationship of the aforementioned variables with hematocrit 
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levels. 

Body weight may be related to hematocrit levels as 

well. As preterm infants grow and mature, hematopoiesis 

occurs which will increase the hematocrit of these infants. 

However, had body weight been an influential factor on 

experimental and control infants, both would have shown a 

similar increase in hematocrit. Because of the fluctuations 

in day to day hematocrit levels, body weight probably had 

little effect upon hematocrit in this study. These findings 

are contradictory to those of Jay (1982) who found a 

significantly higher hematocrit in the experimental group on 

Day 10. 

Implications for Nursing Practice 

Human tactile contact in the form of gentle touch has 

been demonstrated in the literature as the way to best 

promote physical, social, and psychological development in 

infancy. One study has shown that infants deprived of 

tactile contact have demonstrated numerous detrimental 

outcomes (Jay, 1982). Infants presented with a "stimulation 

package" have exhibited physiological responses such as 

increased weight gain, higher sensorimotor scores, greater 

motor development, superior outcomes on neurological 

examinations, better tolerance of oral nutrients, more 

stable respiratory and heart rates, improvement in voiding 
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and stooling patterns, higher plasma Cortisol levels, 

decreased oxygen requirements, lower incidence of hypoxia, 

elevated hematocrits and transcutaneous oxygen levels as 

well as fewer blood transfusions than "unstimulated" infants 

(Powell, 1974; Kattwinkel et al., 1975; Kramer et al., 1975; 

White & Labarba, 1976; Cornell & Gottfried, 1976; and 

Speidl, 1978). These same studies, along with others 

(Gorski et al., 1979; Als et al., 1982; and Barnard & Bee, 

1983), have also shown that there are some infants who are 

easily.overstimulated and do not tolerate certain forms of 

stimulation or the same duration of touch as other infants. 

This study demonstrated that planned intermittent human 

tactile contact in the form of gentle touch may be 

beneficial to certain preterm infants. Warm hands placed on 

the infants' heads and lower backs for 12 minutes three 

times a day appeared to be correlated with some desireable 

outcomes such as a greater mean increase in the percentage 

of weight gained, a lower mean increase in the percentage of 

apneic and bradycardic episodes, and a larger mean increase 

in the percentage of hematocrit elevated. 

The results of this study supported Jay's (1982) 

findings with regards to a significantly higher mean number 

of apneic episodes for the experimental group. Also, there 

were no significant differences between the experimental and 

control groups in body weight and body temperature 

stability. No support was found for the other variables 
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studied. This lack of consistency between the two studies 

and among the various studies on touch with preterm infants 

along with the limitations of the present study suggests 

that the use of human touch continues to warrant further 

research. 

In view of the above findings, and because touch is 

intrinsically involved with the care nurses provide, it is 

recommended that nurses perform gentle human touch on an 

individual basis as a part of basic nursing care. Neonatal 

nurses mediate the care of preterm infants and are involved 

in physiologically-related monitoring and intervening 

activities designed to promote their physical, social and 

psychological development. Neonatal nurses are involved in 

detecting outcomes of their interactions with preterm 

infants as well. These nurses have the skills to 

individualize care for their patients through detecting 

physiological outcomes of their tactile contact with the 

infants and are in a position to prevent the deleterious 

effects associated with a lack of stimulation as well as 

those associated with overstimulation of certain infants. 

Limitations of the Study 

Limitations of the study included the following: a 

lack of longitudinality, small sample size, non-random 

selection, and little control over extraneous variables. 
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Limitation existed in the lack of longitudinality involved 

in the study of each infant as well as in the short duration 

and low number of touch periods. This research was limited 

by a small population confined to infants in two level III 

neonatal intensive care units. Non-random selection 

prevented accurate representation of the population as the 

possibility of bias in sampling was introduced. Control of 

extraneous variables such as environmental noise, activity, 

and light along with variations in nursing and medical care 

was not possible, although the relative homogeneity of the 

study groups should limit their impact on research findings. 

Recommendations for Further Research 

Several recommendations for further research are 

indicated as a result of the study and review of the 

literature. The recommendations are as follows: 

1. Conduct the study over the entire hospitalization 

stay of the infants. 

2. Increase the duration and/or number of touch 

periods. 

3. Increase the sample size to allow for greater 

stability of the variables. 

4. Include a larger number of different neonatal 

intensive care units in a variety of locations. 

5. Randomize samples by including all preterm 



106 

infants born in the country or state during a given 

day, month, or year. 

6. Repeat the study documenting physiological 

variables, such as respirations and heart rate, 

using a print-out. 

7. Repeat the study using behavioral variables such 

as responsivity and crying. 

8. Use non-participant observers to collect data. 

9. Control for environmental noise, activity, and 

light. 

10. Control for the impact of covariables such as 

prenatal history, parental visitation, and 

nutritional intake. 

11. Control for variations in nursing care such as the 

amount of touch presented to the infants, 

positioning of infants, and uniformity in the 

performance of nursing procedures. 

12. Control for variations in medical care such as the 

types of medications given to infants as well as 

consistency of medical regimen. 

Summary 

The purpose of this study was to evaluate the 

physiological responses of preterm infants to a nursing 

intervention of intermittent human tactile contact. 
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Experimental infants had a significantly higher mean number 

of apneic and bradycardic episodes than control infants on 

Day 10. There were no significant mean differences between 

the groups for body weight, body temperature stability, 

oxygen variance, or hematocrit. 

In contrast, Jay's (1982) study revealed that 

experimental infants had a significantly lower oxygen 

variance, more apnea, and higher hematocrits than did 

control infants. Jay (1982) found no significant 

differences between the groups for weight, temperature 

stability, or bradycardia. Conflicting results between the 

two studies occurred with oxygen variance, bradycardia, and 

hematocrit. The studies had similar results with regards to 

body weight, body temperature stability, and apnea. 

Neonatal nurses are in a position to provide positive 

human tactile contact to preterm infants. Short-term 

results of such an intervention appear to be correlated with 

some desireable outcomes, however, further research is 

necessary in order to reveal specific longitudinal effects 

using larger sample populations in more controlled settings. 
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The University of Arizona 
Human Subiects Committee 

1609 N Warren (Building 220), Room 112 

Tucson. Anzona 85724 

1602) 626-6721 or 626-7575 

11 May 1987 

Diana Neal, R.N., S.S.N. 
College of Nursing 
Arizona Health Sciences Center 

Dear Ms. Neal: 

We have received your project, "The Physiological Effects of a Nursing 
Intervention of Intermittent Human Tactile Contact on Premature Infants", 
which was submitted to this Committee for review. The procedures to be 
followed in this study pose no more than minimal risk to participating subjects. 
Regulations issued by the U.S. Department of Health and Human Services (45 CFR 
Part 46.110(b)] authorize approval of this type project through the expedited 
review procedures, with the condition(s) that subjects' anonymity be maintained. 
Although full Committee review is not-required, a brief summary of the project 
procedures is submitted to the Committee for their endorsement and/or comment, 
if any, after administrative approval is granted. This project is approved 
effective 11 May 1987. 

Approval is granted with the understanding that no changes or additions 
will be made either to the procedures followed or to the consent fonn(s) used 
(copies of which we have on file) without the knowledge and approval of the 
Human Subjects Committee and your College or Departmental Review Committee. 
Any research-related physical or psychological harm to any subject must also 
be reported to each committee. 

A university policy requires that all signed subject consent forms be 
kept in a permanent file in an area designated for that purpose by the Department 
Head or comparable authority. This will assure their accessibility in the 
event that university officials require the information and the principal 
investigator is unavailable for some reason. 

Sincerely yours 

Milan Novak, M.D., Ph.D. 
Chairman 
Human Subjects Committee 

MN/jm 

cc: Departmental/College Review Committee 
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August 28, 1987 

Diana 0. Neal 
5384 Paseo de la Terraza 
Tucson, AZ 8571S 

Dear Diana: 

You have been granted access to Tucson Medical center to conduct 
your research project entitled, ""The Effects of a Nursing 
Intervention of Intermittent Human Tactile Contact 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: Susan 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, 

5301 EAST GRANT ROAD • BOX 42195 • PHONE (602) 327-5461 • TUCSON, ARIZONA 85733 

Coordinator, Publications and Research 
GSO:dll 

Attachments 

cc: Susan Simms, CNE, Nursery 
Mary Thierman> CNM, Nursery 
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Title: The Physiological Effects of a Nursing Intervention 
of Intermittent Human Tactile Contact on Premature 
Infants. 

I am presently conducting a study to determine the 
physiological responses of premature infants hospitalized in 
neonatal intensive care units to a nursing intervention of 
gentle human touch. The objective of the study is to 
provide your infant with periods of gentle human contact. 
The purpose of the study is to determine whether or not 
these periods of gentle human touch may benefit premature 
infants and contribute to their clinical improvement as 
demonstrated by their physiological responses. 

The nursing intervention will be carried out by the 
investigator, a registered nurse experienced in the care of 
premature infants who is also a graduate student in child 
health nursing at the University of Arizona. She will be 
placing her hands on your infant's head and lower back in 
skin to skin contact for 12 minutes three times each day for 
10 days. The 12 minute touch periods will be planned around 
your infant's medical and nursing care. Physiological 
responses recorded as a part of the prescibed therapeutic 
regimen of your infant will be recorded over the 10 day 
study period and will consist of physiologic measurements 
from his/her chart. 

The care that your infant will be receiving will not be 
altered except for the addition of the 12 minute periods of 
gentle human touch. The information gathered from all of 
the infants participating in the study will contribute to 
the development of a nursing intervention which will improve 
the nursing care of premature infants. There are no known 
risks to your infant as a result of his or her participation 
in this study. 

Your agreement to allow your infant to participate in 
this study is voluntary. You are free to withold permission 
to participate in the study or withdraw your consent at any 
time without affecting your infant's care. Your baby's name 
and identity will be kept confidential. The results and 
knowledge gained from the study will be shared by other 
professionals and health care providers. • If you have any 
questions about the study or concerns about your baby 
participating in the study please feel free to contact me, 
Diana Neal. I can be reached at my home, 299-4811. 
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I HAVE READ THE ABOVE SUBJECT CONSENT FORM AND I GIVE MY 

PERMISSION FOR THE INVESTIGATOR TO REVIEW MY INFANT'S FLOW 

CHART FOR PHYSIOLOGICAL MEASUREMENTS. THE NATURE, DEMANDS, 

RISKS, AND BENEFITS OF THE PROJECT HAVE BEEN EXPLAINED TO 

ME. I UNDERSTAND THAT THERE ARE NO COSTS FOR THE SUBJECT 

NOR WILL THE SUBJECT BE PAID. I UNDERSTAND THAT I MAY ASK 

QUESTIONS AND THAT I AM FREE TO WITHDRAW FROM THE PROJECT AT 

ANY TIME WITHOUT AFFECTING MY INFANT'S MEDICAL CARE. I ALSO 

UNDERSTAND THAT THIS CONSENT FORM WILL BE FILED IN AN AREA 

DESIGNATED BY THE HUMAN SUBJECTS COMMITTEE WITH ACCESS 

RESTRICTED TO THE PRINCIPAL INVESTIGATOR. A COPY OF THIS 

CONSENT FORM IS AVAILABLE TO ME UPON REQUEST. 

Signature of 

Parent/Guardian: 

Witness: 

Date: 

Date: 
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DATA COLLECTION FORM 

Column # Data 

I-2 Subject number 

3-9 History number 

10 Group (Control=0, Exp=l) 

II-14 Birthweight 

15-16 Gestation 

17 Race (Anglo=0, Hispanic=l, Black-2, 0ther=3) 

18 Gender (Male=0, Female=l) 

19-20 APGAR 1" 5" 

21 Intubation (No=0, Yes=l) 

22-23 Day of intervention 

24-25 Age in days 

26-29 Daily weight in kgs 

30-32 Lowest temp in degrees centigrade 

33-35 Highest temp in degrees centigrade 

36-38 Temp variance in degrees centigrade 

39-40 Lowest Fi02 

41-42 Highest Fi02 

43-44 Fi02 variance 

45-46 # of apneic episodes 

47-48 # of bradycardic episodes 

49-50 Hct level 

51-53 Caloric content 
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