
Developmental outcomes in low birth weight infants:
Influence of birth weight, maternal education and

depression, and quality of home environment

Item Type text; Thesis-Reproduction (electronic)

Authors Feingold, Carol, 1949-

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 16/05/2023 14:06:47

Link to Item http://hdl.handle.net/10150/291769

http://hdl.handle.net/10150/291769


INFORMATION TO USERS 

This manuscript has been reproduced from the microfilm master. UMI 

films the text directly from the original or copy submitted. Thus, some 

thesis and dissertation copies are in typewriter face, while others may 

be from any type of computer printer. 

The quality of this reproduction is dependent upon the quality of the 
copy submitted. Broken or indistinct print, colored or poor quality 

illustrations and photographs, print bleedthrough, substandard margins, 

and improper alignment can adversely affect reproduction. 

In the unlikely event that the author did not send UMI a complete 

manuscript and there are missing pages, these will be noted. Also, if 

unauthorized copyright material had to be removed, a note will indicate 

the deletion. 

Oversize materials (e.g., maps, drawings, charts) are reproduced by 

sectioning the original, beginning at the upper left-hand corner and 

continuing from left to right in equal sections with small overlaps. Each 

original is also photographed in one exposure and is included in 

reduced form at the back of the book. 

Photographs included in the original manuscript have been reproduced 

xerographically in this copy. Higher quality 6" x 9" black and white 

photographic prints are available for any photographs or illustrations 

appearing in this copy for an additional charge. Contact UMI directly 

to order. 

University Microfilms International 
A Bell & Howell Information Company 

300 North Zeeb Road, Ann Arbor. Ml 48106-1346 USA 
313/761-4700 800/521-0600 





Order Number 134S596 

Developmental outcomes in low birth weight infants: Influence 
of birth weight, maternal education and depression, and quality 
of home environment 

Feingold, Carol E., M.S. 

The University of Arizona, 1991 

Copyright ©1991 by Feingold, Carol E. All rights reserved. 

U  M I  
300 N. Zccb Rd. 
Ann Arbor, MI 48106 





DEVELOPMENTAL OUTCOMES IN LOW 
BIRTH WEIGHT INFANTS: 

INFLUENCE OF BIRTH WEIGHT, MATERNAL EDUCATION 
AND DEPRESSION, AND QUALITY 

OF HOME ENVIRONMENT 

by 

Carol Feingold 

CopyrIght (§} Carol Feingold 1991 

A Thesis submitted to the Faculty of the 

COLLEGE OF NURSING 

In Partial Fulfillment of the Requirements 

for the Degree of 

MASTER OF SCIENCE 

In the Graduate College of 

THE UNIVERSITY OF ARIZONA 

19 9 1 



2 

STATEMENT BY AUTHOR 
This thesis has been submitted in partial fulfillment 

of requirements for an advanced degree at The University of 
Arizona and is deposited in the University Library to be 
made available to borrowers under rules of the Library. 

Brief quotations from this thesis are allowable 
without special permission, provided that accurate 
acknowledgment of source is made. Requests for permission 
for extended quotation from or reproduction of this 
manuscript in whole or in part may be granted by the 
copyright holder. 

This thesis has been approved on the date shown below: 

SIGNED: 

APPROVAL BY THESIS DIRECTOR 

i(li l-l. til) iJfifii'/L 
IDA M. <KI) MOORE Date 

Assistant Professor of Nursing 



3 

ACKNOWLEDGEMENTS 

My deepest gratitude to my husband Norman, and to my 
children, Jessica, Valerie, and Benjamin, for their 
encouragement and patience throughout this project. I also 
want to thank my extended family for their support, which 
enabled me to reach this goal. 

This project could not have reached completion without 
the Invaluable assistance provided by my thesis 
chairperson, Dr. Ki Moore. Her expertise and direction, as 
well as her constant encouragement and availability to me, 
are greatly appreciated. My gratitude extends to Dr. 
Sandra Ferketich for her confidence In me. Her clinical 
expertise and ability to stimulate critical thinking in the 
early stages of this thesis were crucial to the process. 
My thanks to Dr. Elaine Jones for her contribution to the 
theoretical aspects of this thesis over the three semesters 
of my graduate studies. 

My appreciation to all of the families of low birth 
weight Infants who agreed to be part of this study and who 
shared Information and Insight about caring for a medically 
fragile Infant at home. It is to these families and their 
wonderful children that I dedicate this work. Thank you. 



4 

TABLE OF CONTENTS 
Page 

LIST OF ILLUSTRATIONS 7 

LIST OF TABLES 8 

ABSTRACT 9 

CHAPTER ONE: INTRODUCTION 10 

Significance to Nursing 15 
Statement of Purpose 17 
Statement of Problem 18 
Research Questions 19 
Definitions 20 
Theoretical Framework 22 
Summary 29 

CHAPTER TWO: REVIEW OF LITERATURE 30 

Developmental Outcomes 30 
Perinatal Risk Factors 30 
Soc i o-Demograph i c Charac t er I st 1 cs 37 
Quality of Home Environment 41 
Maternal Depression 52 
Summary 55 

CHAPTER THREE: METHODOLOGY 56 

Research Design 56 
Hypotheses 56 
Setting and Sample 57 
Procedure 58 
Protection of Human Subjects 61 
Instruments 61 
Research Question 1 62 
Research Question 2 . 64 
Research Question 3. . . . 65 
Research Question 4 65 
Research Question 5 70 
Research Question 6 72 



5 

TABLE OF CONTENTS, continued 

Secondary Question 73 
Data Analysis 74 
Interna] Validity and Limitations 75 
Summary 77 

CHAPTER FOUR: RESULTS OF STUDY 78 

Sample Characteristics 78 
Research Question 1 80 
Research Question 2 82 
Research Question 3 83 
Research Question 4 84 
Research Question 5 86 
Research Question 6 89 
Secondary Question. .91 
Additional Analysis 92 
Summary 96 

CHAPTER FIVE: DISCUSSION OF FINDINGS 98 

Research Question 1 98 
Research Question 2 100 
Research Question 3 101 
Research Question 4 102 
Research Question 5 105 
Research Question 6 108 
Secondary Question 112 
Limitations of the Study 113 
Implications for Nursing Practice 113 
Recommendations for Further Research.... 117 
Summary 118 



6 

TABLE OF CONTENTS, continued 

APPENDIX A: HUMAN SUBJECTS APPROVAL 120 

APPENDIX B: CONSENT FORM 123 

APPENDIX C: SOCIO-DEMOGRAPHIC DATA QUESTIONNAIRE 126 

APPENDIX D: PERINATAL DATA FORM 128 

APPENDIX E: HOME INVENTORY 130 

APPENDIX F: CES-D SCALE AND DESCRIPTIVE AND 
RELIABILITY STATISTICS 132 

REFERENCES 134 



7 

LIST OF ILLUSTRATIONS 

Figure 1: Ecological Theory of Development 24 

Figure 2: Correlates of Development at the 
Microsystem Level 27 

Figure 3: Distribution of Bayley MDI Scores 81 

Figure 4: Revised Conceptual Framework 114 



8 

LIST OF TABLES 

Table 1: Summary of Literature Review 
Interaction and Environment as Predictors 
of Deve 1 opmen t 42 

Table 2: Sample Descriptive Statistics 79 

Table 3: Descriptive Statistics of HOME Instrument.... 85 

Table 4: Correlations among HOME Scales, Total Scale 
and MDICGA 87 

Table 6: Frequencies for "Most Difficult and Most 
Helpful" Question 90 

Table 7: Correlation Matrix for BW, MED, CES-D Total 
and HOME Total 93 

Table 8: Regression Analysis 94 



9 

ABSTRACT 

The purpose of this research was to Investigate the 

relationship among selected environmental and perinatal 

variables and developmental outcomes in a group of low 

birth weight Infants. 

A total of thirty Infants and mothers were studied. 

Maternal education level Cr = .36, p = .05), paternal 

education level Cr = .44, p = .02), and five minute Apgar 

score Cr = .42, p = .03) were significantly correlated to 

the quality of home environment; which predicted 28% of the 

variance in infant developmental status. The perinatal 

factors of birth weight Cr = -.47, p = .01); mechanical 

ventilation Cr = .40, p = .03); Respiratory Distress 

Syndrome Cr = .53, p = .003); and estimated gestational age 

(r = -.53, p = .003) were correlated to level of maternal 

depressive symptoms. The relationship between level of 

maternal depressive symptoms and infant development 

approached significance Cr = -.35, p = .058). 

These findings support the hypothesis that quality of 

home environment is a predictor of development for high 

risk infants. 
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CHAPTER ONE 

IntroductIon 

Low-blrth-weight (LBW, <2500 grams) and 

very-1ow-blrth-weIght (VLBW, <1500 grams) are significant 

risk factors for neonatal mortality and morbidity 

(Institute of Medicine, 1985). Two thirds of the deaths 

that occur in the neonatal period are among infants 

weighing less than 2500 grams at birth, and of these, 40% 

are of VLBW (Department of Health and Human Services, 

1990). LBW Infants are at Increased risk for a variety of 

health problems from neurodevelopmental disorders to lower 

respiratory tract Infections (IQM, 1985). The national 

percent of births with LBW had remained relatively stable 

for about 35 years, consisting of 7.5 % of all births in 

1950 (Behrman, 1985) and 6.9% of all births in 1987 (Bureau 

of Census, 1990). It is noteworthy that the incidence of 

LBW is higher in minority populations than among whites. 

In 1987 5.7 % of white live births, 12.7 % of black live 

births, 6.2% of American Indian live births, and 6.2% of 

Hispanic live births, were LBW (DHHS, 1990). Recent 

evidence (Joyce, 1990) indicates that the proportion of LBW 

births among blacks In New York City has increased 

dramatically since 1984. Analysis of recent Arizona 

statistics (Gersten & Mrela, 1990) indicate that the LBW 
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ratio for the years 1985 through 1988 was higher than the 

1980 ratio, and births of VLBW infants has increased by 42% 

since 1981 (Dalen, Gallagher, & Gordon, 1990). There were 

681 LBW Infants born In Pima County in 1988, or 6.1% of all 

births (Gersten & Mrela, 1990). The percent of LBW births 

in Arizona is above the goal of 5% established by the 

Surgeon General in the objectives for the nation for 1990 

(Public Health Service, 1980), yet it remains below the 

nat ional 1evel. 

Survival rates for LBW and VLBW infants have improved 

dramatically in the past 20 years, largely due to neonatal 

intensive care, and other technological and pharmaceutical 

advances (Mayfield, Rosenblatt, Baldwin, Chu & Logerfo, 

1990). Improved survival rates have raised critical issues 

about the stress of these infants on family function, and 

brought to the forefront problems of rehospitalizations, 

Illness, and long term disability. Approximately 30%-38% 

of LBW infants require rehospltalization within the first 

year of life (McCormick, Shapiro & Starfleld, 1980). The 

impact of LBW on morbidity is less well established than 

its contribution to mortality. Reports of incidence of 

morbidity vary from 15% having major handicaps (Roncol1 8. 

Brooten, 1985) to as many as 25% experiencing major 

neurological impairment (Escalona, 1982). Lasky et al. 
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<1987) reported marked motor and developmental delay in 

17%-39% of an indigent population of VLBW infants. 

Documentation of the incidence of morbidity in LBW and 

VLBW populations is hindered by the fact that some 

morbidities are Just being defined as more VLBW infants 

mature (McCormick, 1985; Perlman & Volpe, 1989). Recent 

studies (Klein, Hack, Breslau, 1989; Blackman, Lindgren, 

Hein, & Harper, 1987) Indicate that VLBW children who 

passed developmental assessments in infancy, scored 

significantly lower than matched groups of full-term, 

normal birth weight children on a variety of preacademic 

and academic achievement tests between ages 5 and 9. This 

demonstrates the need to follow these infants into school 

age in order to document the full range of developmental 

outcomes. 

Unfortunately, longitudinal follow-up is seriously 

hindered by high attrition rates, especially in samples 

drawn from low income groups (Blackman et al., 1987; 

Greenberg 8. Crnic, 1988; Lasky et al . , 1987). Despite 

great efforts to maintain contact with their subjects, 

Lasky et al. (1987) reported an attrition rate of 43% over 

one year. High attrition reflects problems of 

communication, transportation and frequent address changes 

in low income populations (Lasky et al.,1987). Slater, 

Naqvl, Andrew and Haynes, (1987) reported significant 
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differences between infant outcomes in families who 

participated or failed to participate in a no-cost long 

term follow up program for high risk infants. Infants who 

were followed performed better on measures of cognitive 

development, had higher scores on quality of home 

environment measures, and were more likely to be involved 

in early intervention services than nonmonitored infants. 

In addition, the families of monitored children had fewer 

psychosocial risk factors, as measured by family function 

instruments, than the families of nonmonitored infants even 

though there were no significant group differences on 

socio-economic measures. 

Wariyar and Richmond (1989) traced 100% of a 

population of preterm infants born in Northern England in 

1983, who had Iived to age 2 years, and reported that the 

children who were classified as "difficult to review," had 

much higher levels of disability (35%) than those who were 

easily reviewed (4.4%). Children were classified as 

difficult to review who had been adopted, were in foster 

care, had first and second names changed, had moved more 

than twice within the region, had moved outside the region, 

and whose parents initially refused an interview, or 

repeatedly failed to attend appointments. These findings 

support the hypothesis found in the literature that 

families who are most in need of services are often the 
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least likely to access services. While this finding can be 

attributed to a variety of causes. It indicates a need to 

follow those who are not readily available for follow-up if 

the goal is to document the full range of disability in LBW 

Infants. 

Although complete data is lacking about the Impact of 

LBW and VLBW on development, and the resultant quality of 

life enjoyed by surviving infants, the Health Care System 

has invested heavily in saving their lives. Americans love 

"magic bullets" which focus on monocausation of disease and 

ignore the social, economic, political, and environmental 

causes of health problems CAll en & Hall, 1988). Neonatal 

Intensive care (NIC) is the ultimate in expensive hi-tech 

"magic", costing over $2 billion in 1985 for approximately 

200,000 infants (Gustaitis 8, Young, 1986). Costs per case 

range from $32,000 to $170,000 in 1982 dollars (Walker, 

Feldman, Vohr, & Oh, 1984). This does not include the 

costs over the life span for health, education, and 

residential care which escalate dramatically when 

neurodevelopmental deficits are present (Shankaran, Cohen, 

Linver 8. Zonia, 1988). In Arizona total costs for NIC 

increased by 37% between 1987 and 1988. Arizona Health 

Care Cost Containment System (AHCCCS) and other government 

agencies were billed for 42% of the $59 million neonatal 
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Intensive care cost for this state in 1988 (Dalen et al . , 

1990). 

Significance to Nursing 

Follow-up care for LBW Infants after discharge from 

NICU is not routinely well provided (Kaufman, 

Hardy-Ribakow, 1987). In 1980, only 3% of Maternal-Chi1d 

Health money went toward public health services, which 

provide the majority of home interventions (Roemer, 1986). 

Some believe high-tech medical care has advanced about as 

far as possible in improving life chances for LBW and VLBW 

Infants (Heifer, 1988). A health care system that is 

committed to saving very sick and very small Infants, must 

also be committed to their long term support. The human 

and financial costs of allowing Infants to develop with 

morbidities which may be preventable Is great. In an age 

of limited resources, Inadequate follow-up care for LBW 

infants is a waste of the billions spent saving them 

(Roncoli & Brooten, 1985). 

Brooten et al. (1986) demonstrated that early 

discharge of VLBW infants from NIC with nurse specialist 

follow-up care at home is safe, cost effective, and 

Improves outcomes (Brooten et al., 1987). Empirical 

evidence (Barnard et. al, 1987; Barrera, Rosenbaum, & 

Cunningham, 1986; Field, Widmayer, Stringer, and Ignatoff, 

1980) Indicates that structured supportive nursing 
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interventions, with the parents of LBW infants after 

discharge from NIC, can promote development in the infants. 

These systematic interventions are a necessary step in the 

treatment of LBW and its consequences (Ramey, Bryant, 

Sparling, & Wasik, 1984). The National Center for Nursing 

Research <1988) has Identified "care of low birth weight 

infants, with a focus on prevention of complications" as a 

Stage I priority. 

Many of the problems facing families, which impact 

infant development, are related to social/health care 

policy and the larger social system. This is consistent 

with Bronfenbrenner's Ecological Theory of Development, 

(1979), which served as the framework for this study. Many 

LBW infants are born into poverty, which produces its own 

risk factors, magnifies pre-existing risk factors, and 

reduces the likelihood of protective factors (Halpern, 

1990). Macpherson <1989) suggests that health care policy 

must become a central concern to nurses who must work to 

integrate policy and knowledge about the requirements for 

optimum human development. Nurses can Impact social policy 

by <a) describing current conditions related to human 

development (Davis, 1988), and Cb) by disseminating nursing 

research about current needs to promote development, and 

nursing's ability to respond to those needs (Hinshaw, 

1988). 
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The goal in direct care is to maximize the family 

potential through teaching and support. The concept of 

empowerment CHegar & Hunzeker,1988) with its conviction 

that the people in need of services often know most about 

what the needs are and what is "tolerable, desirable, and 

possible" CHalpern, 1990) for them, is central to this 

issue. The ideal system would provide nurse specialist 

follow-up of high risk infants, with assessments, mutual 

goal setting, planning of care, implementation of nursing 

interventions for families in need, and evaluation of the 

interventions. That ideal is not possible under current 

programs for follow-up of high-risk Infants which primarily 

focus on secondary prevention and early remediation. There 

is need for primary prevention of developmental 

disabilities in this population. Policies and programs 

must be designed to support families and to enable them to 

promote the development of their children (Bronfenbrenner, 

1986). The first step in any program is to assess and 

describe the characteristics of the target population. 

Statement of Purpose 

The purpose of this research was to investigate 

selected components of the microsystem level of the 

ecological environment, and to explore the relationships 

among these components and developmental outcomes in LBW 

infants. 
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Statement of Problem 

Evidence indicates that many LBW infants are born into 

families in need of support services and resources (Brown 

et al., 1989), and that quality of the home environment 

(Schraeder, 1986) and caretaker-infant interactions are 

related to developmental outcomes in LBW, preterm infants 

(Cohen & Parmelee, 1983). The majority of studies of 

developmental outcomes in high-risk infants have been 

limited to samples of infants from white, middle-class, 

educated families because this population is easier to 

locate and will more readily comply with follow-up. The 

magnitude of the problem of unfavorable outcomes in LBW 

infants from low Income, and "hard to follow" families, 

has received little attention in the literature and in 

program planning of interventions for high risk Infants 

(Lasky et al., 1987). It was therefore important to 

explore developmental outcomes and its predictors in this 

high risk population. This study extended existing 

knowledge by (a) describing some characteristics of a group 

of LBW and VLBW infants from low income families; and (b) 

by exploring the relative value of the variables of quality 

of home environment, level of maternal depressive symptoms, 

maternal education level, and birth weight, as predictors 

of Infant development. This information can be utilized as 

baseline data: (a) to predict the need for services; and 
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<b) to design and evaluate programs aimed at strengthening 

family systems, and thereby facilitating development, for 

LBW infants. 

Research Questions 

This research was designed to answer the following 

major questions: 

1. What is the developmental status of a population of LBW 

infants from low income families? 

2. Is there a significant correlation between maternal 

education level and infant development in this population 

of LBW infants from low Income families? 

3. Is there a significant correlation between birth weight 

and infant development in this population of LBW Infants 

from low income families? 

4 .  Is there a significant correlation between quality of 

the home environment and Infant development in this 

population of LBW infants from low Income families? 

5. Is there a significant correlation between level of 

maternal depressive symptoms and (a) infant development of 

(b) quality of home environment in this population of LBW 

Infants from low income families? 

6. What do mothers of LBW Infants identify as most 

difficult and most helpful in care of the LBW infant. 

A secondary research question was: Do any of the 

following variables: birth weight, level of maternal 
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education, leveJ of maternal depressive symptoms, or 

quality of home environment, predict a significant amount 

of the variance in infant development in this population of 

LBW infants from low income families? 

Def i ni t ions 

LBW refers to low birth weight, which is defined as 

birth weight of less than 2500 grams. Prematurity and 

intrauterine growth retardation are both causes of LBW and 

VLBW in infants. The LBW infants In this study were all 

preterm Infants who were appropriate for gestational age. 

VLBW refers to very low birth weight, which is defined 

as birth weight less than 1500 grams. 

Birthweight refers to the birth weight recorded on the 

discharge summary sheet In the Public Health Record. 

Preterm Infant refers to an Infant born at less than 

37 weeks gestation as determined by Dubowitz exam performed 

at the time of birth, and recorded on the discharge summary 

sheet in the Public Health Record. 

Low Income Family refers to families categorized as 

having income levels below 49% of poverty level (Y group), 

or 49-100% of poverty level (notch group), as reported on 

the Public Health Encounter form. 

Socio-demographlc Questionnaire CSDQ) refers to a set 

of questions about parental education level, occupation, 

adequacy of income level, marital status, number of persons 
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living in the home, and availability of transportation and 

telephone, which was collected on all subjects by interview 

(See Appendix C). 

Maternal Education Level refers to years of maternal 

education reported by the mother. 

Perinatal Data Form (PDF) refers to a set of questions 

about the infant's gestational age, birth weight, five 

minute Apgar score, and treatment procedures in NICU which 

may contribute to risk for developmental problems and 

delays. Data required for the PDF was obtained from 

medical records and interview (See Appendix D). 

Developmental Status refers to the level of 

development of the infant compared to normative data, as 

measured by the Bayley Scales of Infant Development, Mental 

Scale (Basyley, 1969); and reported as Mental Development 

Index (MDI). This study assessed current level of 

development based on the infants corrected gestational age 

(CGA) which was reported as MDICGA. 

Home Environment was defined as the animate and 

inanimate milieu which surrounds the infant and which 

serves as the context for the reciprocal interaction 

process of infant development. This concept includes the 

social interaction between the infant and care-taker, as 

well as physical surroundings. Subscales of the Home 

Observation for Measurement of the Environment, (HOME) 
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(Caldwell & Bradley, 1984) measured characteristics of 

infant-caretaker interaction, and characteristics of the 

physical environment, in this study. The total HOME score 

was defined as a measure of the quality of the home 

environment. 

Maternal Depressive Symptoms was defined as level of 

depressive symptoms reported by the mothers in this sample 

population, as measured by the Center for Epidemiologic 

Studies Depression Scale (CES-D) (Radloff, 1977). The 

affect of the mother is a major component of mother-Infant 

interaction, which is Important for infant development. 

Theoretical Framework 

The conceptual underpinning of this study was 

Bronfenbrenner's Ecological Theory of Development C1979) 

which is a systems theory emphasizing the importance of 

environmental factors to the development of the infant. 

Bronfenbrenner <1979) states that his theory is an 

outgrowth of Lewin's (1935) classic equation: B=F CPE), 

that is, behavior is a function of the interplay between 

person and environment. Bronfenbrenner (1979) defines 

development as: 

the process through which the growing person acquires 

a more extended differentiated, and valid conception 

of the ecological environment, and becomes motivated 

and able to engage in activities that reveal the 
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properties of, sustain, or restructure that 

environment at levels of similar or greater 

complexity in form and content. Cp.27) 

According to this definition, development involves change 

in the individual's cognitive and physical capabilities. 

The Ecological Theory considers the capacity of the 

individual to perceive and interact across four levels of 

the ecological system. Figure 1 depicts the levels of the 

Ecological System CBronfenbrenner, 1979). Early in life, 

human development is most impacted by the microsystem, 

which is defined as "a pattern of activities, roles, and 

interpersonal relations experienced by the developing 

person in a given setting with particular physical and 

material characteristics" (p.22). The "mesosystem 

comprises the interrelations among two or more settings in 

which the developing person actively participates Csuch as 

home and school)", the "exosystem refers to one or more 

settings that do not involve the developing person as an 

active participant," CP. 25) however, events from the 

exosystem affect the microsystem that contains the 

developing person. The "macrosystem refers to 

consistencies, in the form and content of lower-order 

systems that exist or could exist at the level of the 

subculture or the culture as a whole" CBronfenbrenner, 

1979, p. 26). The capacity of the family to promote 
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Macrosystem 

Exosystem 

Meaoayatem 

croaystem 

Human Development arises 
from mutual accomodation 
and reciprocal interaction 
between the person and the 
environments within which 
the person lives; and Is 
Influenced by the relations 
between these settings and 

Figure 1. Ecological Theory of Development 

(Adapted from Bronfenbrenner, 1979.) 
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development is greatly Impacted by the social 

Interconnections that exists between the family and the 

other system levels. Social interconnections are defined 

as participation and communication between system levels. 

Bronfenbrenner believes that the relative strength of these 

social interconnections impact the ability of the family to 

promote development. To illustrate this point consider 

this example: public policy is a component of environment 

at the macrosystem level which determines the level of 

funding for maternal-chi1d health programs. The specific 

public health programs which are funded represents the 

environment at the exosystem level. Funded programs 

determine the options for medical care that are available 

to the individual mother and infant at the mesosystem 

level. The mother's perception of adequacy of this care 

exists at the microsystem level. The events at each level 

have direct and indirect impact on the developing person 

who is nested within the family and home environment. 

Assumptions underlying the ecological theory include: 

(a) that the more interconnections between the family 

subsystem and the larger environment, the stronger and more 

effective the subsystem can be; <b) the environment as 

perceived by the family is more significant than objective 

criteria about the environment; and (c) assessments of 
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infants and families must be conducted within the family's 

natural environment. 

Figure 2 depicts a close-up view of the microsystem 

level and represents the proposed relationships between 

some characteristics of the environment and infant 

development. The socio-demographic characteristics of the 

family are influential in determining the roles, 

relationships and types of power available to family 

members; and generally impact Interactions at all system 

levels. This study focused on the relationship of a 

specific socio-demographlc characteristic, level of 

maternal education, to infant development within the 

mi crosystem. 

The quality of home environment is impacted by the 

characteristics of the family as well as the relationship 

between the family and all other levels of the ecological 

system. While human development occurs in several 

settings, the family remains the principal context for 

infant development because the infant interacts most 

directly with the home environment and the persons within 

that setting CBronfenbrenner, 1986). The literature review 

provided evidence of a relationship between quality of 

environment and Infant development in sample populations 

(Cohen & Parmelee, 1983; Greenberg & Crnic, 1988) 



Socio-Demcgraphic Characteristics, 
(Level of Maternal Education) 

Perinatal Characteristics 

(Birth Weight) 

Quality of Home Environment 

(HOME) 

Maternal Depressive Symptoms 

(CES-D) 

Infant Development 
(RAYLEYMDI) 

FIGURE 2. CONCEPTUAL FRAMEWORK 
Correlates of Development in LBW Infants at the Mkrosystem Level 
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(Schraeder, 1986). This study looked at the relationship 

between quality of home environment and infant development 

in a group of LBW Infants from low income families. 

The level of maternal depressive symptoms can serve as 

an indirect measure of quality of the home environment 

because of the potential impact of maternal depression on 

interaction between infant and caregiver. Bronfenbrenner 

<1979) defines the developmental dyad as one having 

"reciprocity, progressively increasing complexity, 

mutuality of positive feeling, and gradual shift in balance 

of power" <p. 60) toward the developing person. It is 

hypothesized that high levels of maternal depressive 

symptoms may Interfere with the actualization of the 

developmental dyad and may be related to poor outcomes. 

Perinatal characteristics are innate to the developing 

person, or a result of early perinatal events. These 

characteristics may affect the developing person as he 

interacts at all levels of the environment. This study 

focused on the relationship of the perinatal characteristic 

of birth weight to infant development. 

Bronfenbrenner's Ecological Theory (1979) Is 

concerned with the progressive accommodation between the 

developing person and the immediate environment, but is 

most distinguished from other theories by its focus on how 

development influences, and is Influenced by, forces from 
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the larger social system. There is a lack of instruments 

to effectively quantify elements of the larger social 

environment. Therefore, this study focused on analysis of 

selected variables at the microsystem level. 

Summary 

There is a dearth of Information describing 

developmental outcome and its correlates in the LBW infant 

with high social risk factors. Society has made an 

enormous financial investment in Initial life saving 

efforts for LBW infants yet long term follow-up care is not 

routinely well provided. Research (Barrera et al.,1986; 

and Brooten et al., 1986) demonstrates that systematic 

nursing interventions can promote development in LBW 

Infants. Empirical findings obtained from this study could 

serve to (a) demonstrate the current level of need in a 

popuiation of LBW infants at risk for developmental 

deficit; (b> demonstrate the relative influence of selected 

demographic, perinatal, maternal and environmental 

variables on developmental outcomes, and (c) facilitate 

nursing practice with high-risk LBW Infants. 



30 

CHAPTER TWO 

Review of Literature 

Developmental Outcomes 

Bronfenbrenner'S C1979) definition of human 

development as a process of differentiation and change in 

the individual's cognitive and physical capabilities served 

as the conceptual definition of development for this study. 

Bronfenbrenner's theory recognizes the critical influence 

of the four levels of the environment on the process of 

human development. Methodological limitations require that 

development be measured as an outcome or level at one point 

in time. Experts (Anastasi, 1988) regard the Bayley Scales 

as one of the best tools currently available to assess 

infant developmental outcomes. Developmental outcomes 

measured by the Bayley Scales of Infant Development 

(Bayley, 1969), are a reflection of, but not identical to, 

the process of development. 

Perinatal risk factors 

There are conflicting reports about the long term 

neurodevelopmental prognosis of LBW and VLBW infants, and 

how much of the prognosis relates to perinatal factors. A 

study by Lasky et al. (1987) included a group of 204 

Infants born Into low income families at a Dallas county 

hospital between 1977 and 1979. All were VLBW or required 
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mechanical ventilation for at least 12 hours, and were 

followed for a period of one year. Fifty seven percent of 

the mothers of infants examined at one year were unmarried, 

44% were under age 20, and 56% had less than high school 

education. Infants were evaluated in a medical facility at 

one year corrected gestational age. A Psychologist or 

trained Physical Therapist administered the Bayley scales 

of Infant Development <Bayley, 1969), and collected 

anthropometric data on each child. Examiners knew only the 

name, sex and corrected age of the infant at the time of 

the assessments. A strength of the Lasky et al. (1987) 

study was the use of a control group of 85 healthy term 

infants from families of similar low SES. The control 

group served to reduce examiner bias on the 1 year infant 

evaluations, and provided a comparison group for 

developmental outcomes. Infants were divided into four 

groups; VLBW infants who were not ventilator treated, VLBW 

infants who were ventilator treated, infants weighing more 

than 1500 grams who were ventilator treated and the control 

group. Groups were compared on measures of height, weight, 

and developmental scores. A Bayley MDI score of less than 

70 was defined as marked developmental delay. A low 

incidence of developmental delay In the control group 

demonstrated that socioeconomic deprivation alone is not 

responsible for poor outcomes In high-risk infants, and 
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leads to the hypothesis that the poor outcomes must, in 

some way, be related to perinatal risk factors. Lasky et 

al. <1987) found that the Incidence of gross motor 

abnormality or marked developmental delay was 2% in the 

full term controls, 27% in the VLBW infants, 33% in the 

ventilator treated infants and 39% in the ventilator 

treated VLBW Infants. Lasky and colleagues point out that 

these rates exceed levels of developmental delay, as 

defined by the Bay ley Scales (1969), which were reported in 

10 of 11 recent studies of developmental delay in high-risk 

infants. Lasky et al. (1987) suggest that the incidence of 

delay could have been much higher if the entire population 

had returned for the one year evaluation. (The attrition 

rate in the Lasky study was 43%). The literature reports 

that persistent neonatal seizures and Intravascular 

hemorrhage are related to poor developmental outcomes in 

preterm Infants. The Lasky group (1987) reported a policy 

in their institution of withdrawal of ventilator therapy 

from infants with severe intraventricular hemorrhage and 

severe neurologic deficits, so that many of the highest 

risk Infants probably did not survive. Regardless of birth 

weight, ventilator treated infants were significantly more 

delayed in mental and motor development than infants who 

were not ventilator treated. Lasky and colleagues (1987) 

suggest that their results demonstrate the magnitude of 
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poor outcomes In high-risk Infants from low-Income families 

and the need for further study of this population. 

In contrast, Bennett, Robinson and Sells, (1983) 

reported on the growth and developmental outcomes of a 

group of preterm infants treated at the University of 

Washington Medical Center In Seattle, who survived the 

neonatal period. The soclo-demographic characteristics of 

the sample are not reported except that 85% of the mothers 

were married and over 20 years of age. Ninety five infants 

weighing less than 800 grams were born at this facility 

between 1977 and 1980. Nineteen infants survived to be 

discharged from NICU, one Infant died after discharge, and 

two moved out of state so the final sample consisted of 16 

infants. The sample Infants experienced a variety of 

perinatal risk factors Including pulmonary disease, 

mechanical ventilation, apnea, and low apgar scores. The 

Bayley Scales (1969) were utilized to assess level of 

development In all subjects less than 2 years of age and 

the Stanford Binet and Peabody Picture Vocabulary Tests 

were used to measure IQ In children over 2 years. The 

Bayley mental scores reported for the 8 children in this 

sample who were less than 2 years of age, ranged from 

50-117, with only one infant out of eight scoring less than 

70 on the Bayley MDI. Despite major limitations to this 

study, Bennett and colleagues reported major mental or 
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motor handicap In 3/16 <19%) of the subjects, which is much 

lower than the incidence reported by Lasky et al. <1987). 

The five minute apgar score was the only perinatal risk 

variable significantly related to later measures of 

intelligence in this sample. 

Bennett et al. <1983) also reported a policy of 

termination of mechanical ventilation on VLBW infants who 

exhibited persistent seizure activity or large 

intraventricular hemorrhage and suggest that this policy 

could be responsible for their findings of positive 

developmental outcomes in a small sample of VLBW infants. 

However, Lasky and colleagues reported a similar policy of 

withdrawal of treatment, yet reported greater incidence of 

developmental deficits than Bennett et al. <1983). One 

suspects that the positive outcomes reported by Bennett and 

colleagues are related to factors other than withdrawal of 

ventilation therapy in Infants with poor neurological 

prognosis. A more complete socio-demographlc description 

of the sample would be useful for comparison. The 

limitations of this study Include: <a) use of a variety of 

instruments to measure the construct of developmental 

outcome In a small sample of infants, and <b) combination 

of the individual Bayley scores and Stanford Binet scores 

Into a mean "Intelligence/developmental" score. 
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Blackman et al. <1987) conducted a five year study of 

infants with a variety of perinatal risk factors including 

VLBW, five minute Apgar scores of less than 6, and 

respiratory distress. The demographic profile of the 

sample families included 98% white, 85% married, and a mean 

maternal education level greater than 13 years. This 

sample offered a socio-demographic contrast to the sample 

studied by Lasky et al. (1987). A total of 362 five year 

old children who had passed screenings <DDST and 

neurological exam by Pediatric Nurse Practitioner) through 

30 months of age were given a battery of pre-academic 

tests. A control group of 70 five year old children who 

had been full term infants, were matched for demographic 

variables, and given the same tests. The high risk group 

scored significantly below the comparison group on the 

verbal, perceptuomotor, and preacademic tests at age five. 

Approximately 20% of the high-risk infants who had passed 

earlier screenings proved to be at risk for school failure 

at age five. Analysis of mean scores by birth weight 

showed that the lower the birth weight, the lower the 

scores at all ages and in all areas especially 

perceptuomotor skills. Neonatal seizures were also 

associated with high rates of screening failures at all 

ages. Meningitis, neonatal seizures and hypoglycemia were 

all highly associated with educational risk for five year 
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olds In this study. The authors pointed out that these 

results must be interpreted cautiously due to the 

interrelationship among most perinatal risk factors. While 

these findings support the use of birth weight as a 

predictor of development, Blackman and colleagues (1987) 

propose that the research better serves to generate 

hypotheses about the need for long term surveillance of 

high-risk children with a variety of instruments, than to 

generate statements of causality. 

In summary, VLBW is associated with poor developmental 

outcomes, yet, some infants do remarkably well. Knowledge 

about which risk factors predict future outcomes would be 

useful in determining those most In need of follow-up. 

Studies cited here have reported significant relationships 

among birth weight, ventilator treatment, five minute Apgar 

scores, and developmental outcomes. Other investigators 

(Cohen & Parmelee, 1983) have reported that gestational 

age, birth weight and length of hospitalization did not 

predict future development in a population of preterm 

infants from diverse socio-economic and ethnic groups at 

age five nor at any age prior to age five. In sum, 

perinatal risk factors alone seem to be only moderate 

predictors of future outcomes. 
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Soc1o-demoaraph i c Charac ter1st i cs 

Low birth weight preterm births are not random 

occurrences. There is evidence that nonwhite, young, poor, 

less well-educated, and unmarried women living in crowded 

conditions, give birth to greater numbers of LBW Infants 

and are less able to care for them (Brown et al . , 1989; & 

Doucet, Baumgarten & Infante-Rivard, 1989). Literature 

indicates that birth of a preterm infant is a multifactoral 

stress to the family requiring accommodation at many 

levels. Families must cope with: relationship changes; 

fulfilling major roles with increased demands (Kaplan, 

Grobstein, and Smith, 1976); fears associated with the 

technology and equipment (Phipps, Drotar, Joseph, Geiss 8, 

Doershuk, 1989), and financial burdens. Common problems of 

families of high-risk infants that have been identified in 

the literature (Barnard, Snyder and Speitz,1984) Include 

1.) lack of information, 2.) financial problems, 3.) lack 

of skill in caring for the infant, 4.) and no supportive 

partner. Overstressed family systems combined with lack of 

resources creates a "double hazard" of social and biologic 

risks faced by these fragile infants and their families 

(Escalona 1982) and reduces the probability of favorable 

outcomes for the Infants. 

In general, demographic descriptors and social factors 

are consistently better predictors of developmental 
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outcomes than perinatal variables (Cohen & Parmelee, 1983). 

Socio-economic level (Escalona, 1982) and maternal 

education level (Cohen & Parmelee, 1983) are two 

socio-demographic characteristics which have been linked to 

developmental outcomes in LBW and VLBW Infants. Bee et al. 

(1982) suggest that maternal education is a marker for a 

whole range of differences in child rearing environments 

provided by families. These differences in environment 

predict cognitive development in the normal full term as 

well as the LBW infant. 

Escalona (1982) demonstrated differences between mean 

IQ scores as a function of social class in her longitudinal 

study of 114 LBW infants born between 1975 and 1976 in the 

Bronx, who were followed for 3 1/2 years. The ethnic 

composition of the sample was 50% black, 25% Hispanic, and 

25% white, one third were on welfare and 75% were judged to 

have insufficient income to meet family needs. Cognitive 

development was measured by Bayley Scales (1969) for all 

infants through age 15 months. Approximately one third of 

the sample was tested with the Stanford-Binet (1973 

revision) at the 28 month assessment, and the remainder 

were again evaluated with the Bayley Scales. The 

Stanford-Binet was used exclusively for the 34 and 40 month 

assessments. The sample was divided into 3 groups, low SES 

(n=21), middle SES (n=40), and high SES (n=25) based on a 
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socio-economic status Index employed by the US Census. The 

group economic status ranged from abject poverty to 

moderate affluence, with 75% of the families subject to 

urban slum living, ethnic minority status, and insufficient 

Income. Mean developmental test scores of the children 

were compared at five ages. The group differences in mean 

IQ scores were statistically significant (p=< .001) as a 

function of social class from 28 months of age onward to 

age five years. In addition, the mean Bay ley MDI scores, 

for this sample of LBW Infants, decreased 20.5 points 

between 15 and 28 months of age. Escalona <1982) reported 

that cognitive decline during the second year of life, "the 

two-year slump", has been reported in full-term infants of 

low SES. These results support a similar finding in a 

sample of LBW infants. This finding has Implications for 

when to test infants for developmental outcomes. Results 

from Escalona <1982) suggest that LBW infants may be more 

vulnerable to the effects of socio-economic deprivation 

than normal full term infants. The author reports that the 

most significant Implication of her study is the need to 

combine health care for preterm Infants with programs aimed 

at promoting cognitive development for Infants who live in 

chronic poverty. 

Cohen and Parmelee (1983) conducted a longitudinal 

study of 100 preterm LBW Infants who were from diverse 
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socio-economic and ethnic backgrounds. Infants were 

followed intensively from birth to age two and then 

retested at age five. A variety of instruments were used 

to assess the Infants at prescribed intervals. The Bayley 

scales of Infant Development, Receptive language, 

Casati-LezIne, and Gesel1 tests were used at 25 months, and 

the Stanford Binet at age 5. Authors reported strong 

correlations between Bayley test scores and 5 year Stanford 

Binet scores. Cohen and Parmelee (1983) reported that for 

the total group, maternal education correlated more 

strongly to Stanford Binet performance at five years than 

any other early measures. However, the combination of 

maternal education, mother-infant interaction, and early 

developmental test results accounted for the most variance 

in later cognitive function in their sample. 

Blackman et al. <1987) found statistically significant 

correlations between the test scores of five year old 

children and the educational level of the mother for both 

the high risk and the comparison groups in their study 

cited earlier. However, the correlations were stronger in 

the comparison group than In the high risk group. This 

finding is limited by the fact that the mean education 

level in their sample was greater than a high school 

education, so less educated mothers were under-represented. 
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Quality of Home Environment 

Table 1 summarizes current research regarding 

socio-demographic and environmental predictors of future 

cognitive development In high risk Infants. In general, 

the research suggests that the quality of the home 

environment and of the Infant-caretaker interactions are 

more predictive of future development for high-risk infants 

than biological risk factors or early developmental 

assessments. Many studies point to the use of a 

combination of variables to predict future outcomes. Table 

1 indicates that studies frequently use similar or 

identical instruments to measure concepts. This allows for 

greater comparison of results but Is also a reflection of 

the fact that the number of instruments which measure the 

variables of home environment and social interaction, and 

have established psychometric properties, are limited. 

Kopp and Krakow (1983) reviewed the developmental 

studies of infants with biological risk factors conducted 

in the United States over the past 60 years, and summarized 

the results into two basic principles: 1) The sequence of 

development remains essentially undisturbed even in the 

face of biological stresses, and 2) the developmental 

outcome of every risk factor ever studied is influenced by 

environmental factors including socio-economic status. 
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Table 1 

Smrnarv of Literature Review 
Interaction and Environment ag Predictors of Development 

Author/ 
XSK 
Cohen & 
Beckwith, 
1979 

Cohen & 
Parmalee, 
1983 

Escalona 
1982 

Field. 
Deopsey, & 
Shuman, 
1983 

Greenbergi. 
Crnic, 
1983 

Qyggtjgn 

What are environmental 
effects of cognitive 
Development in LBV 
infants? 

What are predictors 
of 5 year cognitive 
development in 
preterm infants? 

MM 
Bane observations 
and assesanents in 
the laboratory. 
(LBV and pre-term) 
(Bayfey, Gesell) 

Bene observations 
and testing and 
asseasnents in lab. 
(LBtf and pre-tera) 
(Bayley, Gesell, 
Casati-Lezine, 
Stanford-Binet) 

What is the inter- Lab assessments and 
action between biologic intervievs. 75% of 
and social factors as failles had high 
they impinge on mental social risk factors, 
development of LBV (LEV and pre-term) 
infants? (Bayley, Stanford 

Binet) 

What is developmental 
course of a group of 
pre-term, post-term 
and full-term infants 
over 5 years and vhat 
factors predict 
development? 

Are there differences 
in developmental level 
and mother-infant 
interaction between 
group of pre-tera and 
full term infants at 
age two? 

Bene observations 
and developmental 
assessments of 3 
groups of middle 
class infants. 
(Bayley, DBST.BtHE, 
HcCarthy, Carey) 

HaJor Findings 

Early social transactions are 
predictive of 2 year cognitive 
development in LBV infants. 

Social factors (especially 
maternal education level and 
mother-infant interaction) are 
best single predictors of future 
development. A combination of 
social factors and developmental 
assessments was the strongest 
predictor of 5 year cognitive 
development. 

Cognitive deficits are 
significantly related to 
SES after 15 months, and 
behavioral maladjustment is 
assoclalted with poor outcomes 
for all SES levels. Findings 
suggest environmental stresses 
impair cognitive development 
in pre-term more that full-term. 

Early maternal child inter
actions and level of maternal 
education levels predictive of 
future development. Both 
non-term groups had higher 
incidence of developmental 
delay. 

Hene observations Group differences were apparent 
questionnaires, and in motor development with 
laboratory 
assessaents. Two 
groups, middle 
class, > than 
high school ed. 

preterms significantly poorer 
in motor skills at 2 years. 
Environmental factors predicted 
outcomes for pre-terms more than 
for full-term3 infants. 

(SVPS, HOME,Bayley, NCATS) 
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Smroarv of Literature Review 
Interaction and Environment as Predictors of Development 

Author/ 
Year 

Rocissano & 
Yatchmlnk, 
1983 

Question 

Vhat interaction 
variables promote 
language development 
in pre-term infants? 

Methods 

Videotaped lab 
playroom inter
actions, formal 
tests, and home 
observations. 

What is the relative 
importance of 

Schraeder, biological and 
1986 environmental 

variables in 
explaining developmental 
scores in VLBV infants? 

Home observations 
and developmental 
assesanents in 
laboratory. (HOME 
HCDI, DUST). 

What is the relative Home observations 

Schraeder, 
Rappaport, & 
Courtwright, 
1907 

importance of 
biological and 
environmental 
risk factors in 
explaining cognitive 
development of VLBV 
infants at 3 years? 

and developmental 
testing. Perinatal 
risk questionaire. 
(HOME. HCDI) 

Si gran, 
Cohen, 
Beckwith, & 
Pannelee, 
1981 

Slater, 
Naqvi, 
Andrew, & 
Haynes, 
1987 

What is significance of 
SES and environmental 
factors throughout 
the first two years in 
pre-term infants? 

What is the 
relationship between 
follow-up care and 
later development 
in a group of 
monitored and non-
monitored VLBV infants? 

Heme observations 
and developmental 
assessments. 
(Bayley, Geseil, 
ordinal position). 

Heme observations 
and assessments 
in laboratory. 
(McCarthy, FACES, 
BECT, SVPS, NCATS 
HOSE & Bay ley). 

Major Findings 

Pre-term child's linguistic 
skill is associated with mother-
infant interaction. Quality and 
synchrony of interaction may 
predict language acquisition 
skills but no single style was 
identified in hi or low language 
toddlers. 

Environaentai factors are more 
powerful influences of 
development at 1 year than 
perinatal risk factors. 

Environmental factors accounted 
for 49% of the variance in 
development at age 3. Language 
stimulation and academic 
behavior stimulation were the 
most iimportant process variables 
and number of days in NICU had 
next greatest significance. 

Developmental scores are 
predominately influenced by 
nature of caregiver interaction 
and ordinal position until age 
two years, with better outcomes 
for first born pre-term infants. 

Mother child interaction had 
strongest correlation to 
cognitive development, home 
environment also strongly 
correlated. Monitored infants 
reared in more supportive 
environments than non-monitored. 
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Because the various biological and social factors which 

contribute to development are interrelated in a complex 

manner, and cannot be totally isolated from each other, the 

human must be studied in its social context. These 

conclusions are consistent with Bronfenbrenner"3 (1979) 

theory. The older concept of "A continuum of reproductive 

causality" CPasamanick and Knobloch, 1961) which suggested 

that specific biologic risk factors determined 

developmental outcomes has given way to the "continuum of 

caretaking causality" (Sameroff & Chandler,1975), which 

identifies environmental risk factors as major determinants 

of poor developmental outcomes. 

Werner's C1989) most recent report about the high-risk 

cohort of the Kauai study supports this concept. The 

high-risk group of Infants In the Kauai study all 

experienced a combination of at least four of the following 

risk factors by age 2: "moderate to severe degrees of 

perinatal stress, born Into poverty, reared by mothers with 

little formal education, and, lived in a family environment 

troubled by discord, desertion or divorce, or marred by 

parental alcoholism or mental illness" (Werner, 1989, 

P.73). Two out of three of this high-risk group developed 

learning or behavior problems by age ten, or delinquency or 

teen pregnancy by age eighteen. One out of three of the 

high-risk group developed Into competent young adults. 
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Retrospective analysis of these resilient individuals 

identified factors that contributed to their positive 

outcomes: <a) personal attributes eg. Intelligence, a 

sense of personal effectiveness, (b) ties of affection 

within the family, and <c> external support systems in 

school and community. This evidence also supports 

Bronfenbrenner's (1979) concept that the individual must be 

nested within a protective family and community, and that 

these systems impact developmental outcomes. However, 

individual characteristics were also important. As Werner 

pointed out, the key for researchers is to discover how 

protective factors facilitate escape from adversity for 

some vulnerable infants. 

There are two concepts which make up the construct of 

home environment. One is the social transactions which 

occur between the infant and the primary caretaker, and 

which Impact and are impacted by the family's relationship 

to the larger social environment. The second concept is 

the physical surroundings within which the infant and 

fami 1y functIon. 

The process of reciprocal Interaction between Infant 

and caretaker is complex and difficult to quantify. Yet, 

there Is a volume of research which indicates that various 

aspects of postnatal social interaction are predictors of 

and determinants of the developmental outcomes in high-risk 
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infants. Cohen and Parmelee, (1983) cited above, 

demonstrated that caregiver-infant Interaction measures in 

the second year of life were better predictors of 5 year 

cognitive development than social class markers. They also 

reported that interaction In the first year was a better 

predictor of competence at age 2 than years of maternal 

education, although the correlates for both variables were 

in the moderate range. The correlation between maternal 

education and caregiver-infant interaction was low (r = .22 

to r =.36) at ages 1 to 24 months, suggesting that the two 

concepts measure different features of the infant's 

environment. Cohen and Parmelee <1983) state that their 

findings support other work which indicates the small 

Impact of perinatal factors and the major impact of 

environmental and social factors to the developmental 

outcomes of preterm infants. The implication of these 

findings is that we can promote development through 

supportive environments. 

Field et al. (1983) followed a group of 194 infants 

for a period of 5 years. Fifty-six of the Infants were 

preterm LBW with Respiratory Distress Syndrome who had 

experienced mechanical ventilation, fifty-seven were 

post-maturity syndrome infants, and eighty-one were healthy 

term Infants. Assessments were conducted at four month 

intervals throughout the first year and at yearly intervals 
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after that. A variety of assessment tools were used 

including anthropometric measures, the Bayley Scales of 

Infant Development (1969), and the McCarthy scales. The 

authors compared the mean score of al1 three groups on al1 

instruments used at each age level. The preterm group 

consistently received significantly lower scores on mental 

and motor measures at all ages, and higher scores than the 

other groups on measures of difficult temperament and 

problem behaviors. A series of stepwise regression 

analyses were done to determine which variables were 

predictors of development at each year, and how much of the 

variance in development was explained by performance at 

earlier ages. They reported that the variables which most 

frequently entered the stepwise regression analyses were 8 

month Bayley motor scores, 24 month Bayley mental scores, 4 

month interaction measures, and maternal education. These 

authors state that the areas most in need of intervention 

for preterm infant groups are motor development and 

mother-infant interaction. This sample was largely white, 

middle-income and high school educated. Although the 

ability to generalize these results to the current sample 

is limited, interaction variables are consistently reported 

as significant predictors of later outcomes in samples of 

LBW infants. 
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Rocissano and Yatchmink, <1983) studied language 

skills and interaction patterns in a sample of 20 LBW 

preterm toddlers whose parents all had at least a high 

school education, and who were classified as middle-class 

working families. Each toddler and mother were videotaped 

in a laboratory play room for 30 minute sessions of play 

time. Transcriptions were prepared of all the language of 

mother and child during the session. The interactions were 

systematically coded into 12 categories of response units. 

Intercoder reliability varied from .60 to 1.00 for the 12 

categories. The child's language was described using the 

Mean Length of Utterance CMLU) index. Findings suggest 

that language acquisition in this sample of preterm infants 

was associated with synchrony of interaction in the 

parent-infant dyad. The authors point out that we cannot 

be certain if this represents a direct link between 

interaction and later language skills. Another possibility 

is that the synchrony of interaction allows the already 

taxed preterm infant optimum opportunity for growth and 

development without excess stimulation, which may enhance 

development. The ability to generalize these findings to 

this study is limited by the differences in 

socio-demographic characteristics of the samples. The 

authors suggest that their results indicate the importance 

of teaching parents of preterm infants how to observe and 
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interpret infant states, and to attempt Interaction when 

the infant is in an alert and responsive state. 

Slater et al. <1987) reported on a retrospective study 

of 82 VLBW infants at age 36 months. Forty five of the 

children had participated in a no-cost follow-up clinic, 

and 37 of them had failed to participate in the follow-up 

care. At the outset the groups had similar biological and 

socio-economic status characteristics. The majority of the 

sample were middle class, 87% were white, 10% were black, 

and 3% Hispanic, and the mean maternal education level was 

12 years. At 36 months, al1 infants were assessed using Mc 

Carthy Scales to assess cognitive development. A variety 

of family process measures and mother-child interaction 

behaviors were obtained through home visits. Biological, 

social and family process factors were correlated with 

cognitive development of the child. Results showed that 

mother-child interaction and quality of home environment 

were the most predictive of 3 year intellectual 

development. Neonatal factors were moderate predictors of 

cognitive development. Children who had not participated in 

the follow-up program generally had poorer outcomes and 

higher psycho-social risk factors than monitored children. 

The authors report that the results of this study indicate 

a need for more intensive follow-up assistance to get VLBW 

Infants from high risk environments into services. In 
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addition, the authors suggest that this study indicates 

family process measures of environmental quality are more 

predictive of future development than socio-economic 

variables. 

The work of Schraeder, Rappaport and Courtwrlght, 

(1987) is appropriate to this review. The sample was a 

small <N=40) group of VLBW infants followed over three 

years. Multivariate analyses were conducted to determine 

the influence of perinatal, biological and environmental 

variables on cognitive development. Environmental 

variables accounted for 49% of the variance in development 

at age three and this pattern was consistent across all 

ages. Degree of intraventricular hemorrhage and number of 

days in NIC ranked as the second most important variable at 

varying ages. The results of this study support the 

evidence of correlations between developmental outcomes In 

VLBW infants and social and environmental factors. The 

authors point out that nurses have a pivotal role to play 

in identification of VLBW Infants at risk for developmental 

problems, and in development and implementation of 

interventions. Limitations of the work by Schraeder and 

colleagues <1987) include a small sample size which limits 

the reliability of the multiple regression analysis, lack 

of a control group, and failure to report socio-demographic 

characteristics of the sample. The ecological framework of 
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this proposed study requires that soclo-demographic markers 

such as education level, socio-economic level, marital and 

employment status be reported for the sample. These 

variables influence the ability of the family to relate to 

the larger social environment. 

Research documents the significance of early social 

interaction to later developmental outcomes for VLBW 

infants. Research also Indicates that interaction is 

particularly challenging for the preterm Infant-parent dyad 

because of characteristics common to preterm infants. 

Immature neurophysiologic systems leave the Infants 

minimally alert and responsive, with less time to interact 

and fewer rewards to parents who attempt to interact 

(Magyary, 1984). Interaction requires more effort from the 

parent who must try to provide stimuli during the short 

responsive periods. Magyary's (1984) review of 

observational studies of parent-infant interactions 

revealed a characteristic pattern of hyperattentive mother 

and hypoattent1ve Infant In the early months of life for 

the preterm infant-parent dyad. This asynchronous 

interaction pattern further taxes the resources of the 

infant leaving less capacity for growth and development 

activities (Roclssano & Yatchmlnk, 1983). Pre-term LBW 

Infants have less ability to cope with environmental 

stimulation, and less predictable behavior patterns 
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CAls, 1982), yet behavior is the infant's primary route of 

communication. Every effort must be made to interpret the 

behavioral cues of the Infant in order to establish 

responsive interaction CAls, 1982). Crnic, Rogozin, 

Greenberg, Robinson, and Basham <1983) reported that 

pre-term infants are less responsive and less socially 

competent across the entire first year of life. Barnard, 

Bee, & Hammond (1984) report that differences in the 

interactive patterns between term and pre-term dyads 

persist throughout the first two years. Nursing research 

provides empirical evidence that LBW infants are difficult 

infants CMedoff-Cooper 8. Schraeder, 1982); characterized by 

arrhythmicity and low persistence CMedoff-Cooper, 1986); 

and they continue to display low adaptability and low 

persistence in the toddler and pre-school years <Schraeder 

8. Tobey, 1989). This empirical evidence of actual and 

potential problems in the process of interacting with LBW 

infants becomes more significant when one considers the 

numerous studies demonstrating significant correlations 

between social interaction and developmental outcomes in 

LBW infants. 

Maternal Depression 

Kaplan and Mason (I960) identified four tasks a mother 

must complete In coping with premature birth : <a) face 

possible loss of infant Cb) face failure to deliver a 
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full-term infant (c) resume process of relating to infant 

(d) learn how to care for infant. These tasks remain 

relevant today. Uncertainty and unpredictability are 

potential stress producing factors inherent in the birth of 

a LBW infant (Murphy, 1990). It has been established that 

mothers of young children have higher rates of depression 

than women without children, (Gross, 1989). This has 

significant implications for young children because mothers 

are frequently a major part of the environment of the young 

child. Mercer and Ferketich (1990) reported that 

depression had direct effects on family functioning in 

their study of couples who experienced high-risk and 

low-risk pregnancies. 

Hall, Williams, and Greenberg (1985) demonstrated that 

being unmarried, unemployed and having low income are 

positively related to depressive symptoms in mothers of 

normal full-term infants. Research (Brown et al., 1989) 

indicates that mothers of LBW infants have greater 

Incidence of many of these risk factors. Brooten et al. 

(1988), studied maternal depression, anxiety and hostility 

in a sample of 47 mothers of preterm VLBW infants. Sixty 

two percent of the mothers were unmarried, 53% were 

multiparas, 34% had less than high school education, and 

49% had income of less than $10,000 per year. The Multiple 

Affect Adjective Checklist (Zuckerman and Lubin, 1985) was 
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used to measure anxiety, depression and hostility the week 

the infant was discharged and when the infant was nine 

months old. Results indicate that multiparas were 

significantly more depressed at discharge than primlparas, 

and that levels of maternal anxiety and depression were 

higher Just prior to discharge than when the Infant was 9 

months of age. Contrary to the results in the study by 

Hall et al. (1985), depression in the Brooten et al. (1988) 

sample did not differ based on marital status, maternal 

education, SES, or maternal age. It is unclear if these 

Inconsistencies relate to differences In the samples or to 

other factors such as the use of different self-report 

Instruments to measure depression in the sample. Hall and 

colleagues (1985) used the CES-D (Radloff, 1977) and 

Brooten et al. <1988) used the MAACL (Zuckerman & Lubin, 

1985). 

There is a limited amount of research dealing with 

depression In mothers of LBW and preterm Infants. Slater 

et al. C1987) reported that 10% of their sample of parents 

of monitored VLBW infants were rated as depressed while 30% 

of the parents of nonmonltored VLBW infants were rated as 

depressed. Gennaro (1988) studied anxiety and depression 

in mothers of term and preterm infants in the first 7 weeks 

of life. Mothers of 41 preterm infants were matched with 

41 mothers of term infants on parity, age, type of 
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delivery, and race. The sample was classified as lower 

middle class. The instrument used to measure depression in 

this population was the Depression Adjective Check List 

(DACL) (Lubin, Gardener, 8. Roth, 1975). Results indicated 

that the mothers of preterm infants were significantly more 

depressed than the mothers of term infants in the first 

week. This difference was not apparent over time. A major 

limitation of this study was the high attrition rate, only 

16 mothers of preterm infants and 10 mothers of term 

infants (32% of original sample) completed all 7 weeks of 

data col 1ection. 

Summary 

In summary, an extensive review of literature revealed 

a complex and multivariate relationship between 

developmental outcomes and environment. Research must be 

conducted to identify variables which predict developmental 

outcomes in high risk infants. This review pointed to 

salient characteristics of infant, family and environment 

which deserve investigation in the search for interventions 

to promote development In LBW infants. 
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CHAPTER THREE 

Methodology 

The purpose of this research was to investigate 

selected components of the microsystem level of the 

ecological environment, and to examine the relationships 

among these components and developmental outcomes in LBW 

infants. 

Research Design 

A descriptive correlational design was used with 

exploratory testing to determine the relative impact of 

specific independent variables on developmental outcomes in 

a population of LBW and VLBW infants from low income 

families. Variables selected from the literature review 

included maternal education level, birth weight, quality of 

home environment and level of maternal depressive symptoms. 

In addition, specific socio-demographic characteristics of 

the sample families and perinatal characteristics of the 

infants were evaluated using descriptive statistics. 

Hypotheses 

The developmental potential of a high-risk VLBW infant 

is not solely determined by the events surrounding the 

birth and neonatal period. Environmental factors influence 

developmental outcomes of LBW infants. 
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Individual research hypotheses tested by this study 

were: 

1. There will be a significant positive correlation between 

Maternal education level and infant development in this 

sample of LBW Infants from low Income families. 

2. There will be a significant positive correlation 

between Birth weight and infant development in this sample 

of LBW infants from low income families. 

3. There will be a significant positive correlation between 

quality of the home environment and infant development in 

this sample of LBW infants from low income families. 

A .  There will be a significant negative correlation between 

level of maternal depressive symptoms and Ca) infant 

development, and (b> quality of home environment in this 

sample of LBW infants from low income families. 

Setting and Sample 

A convenience sample of thirty consenting mothers and 

their LBW or VLBW infants who were enrolled in the Newborn 

Intensive Care Program funded by the State of Arizona 

participated in this study. The inclusion criteria for 

participation were: 

1. The infant's chronological age was between 12 and 24 

months of age at the time of testing. 

2. The infant's birth weight was 2500 grams or less, and 

the Estimated Gestational Age (EGA) determined by Dubowltz 
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exam at birth, was equal to or less than 37 weeks 

gestat i on. 

3. The Infant did not have a history of persistent 

neonatal seizures, a grade IV intraventricular hemorrhage, 

or congenital neurological abnormality. 

4. The family income level was below 49% of poverty level 

(Y group), or 49-100% of poverty level <N group), as 

reported on the Public Health encounter form. 

5. Mother was able to speak, read and write the English 

1anguage. 

6. The Infant was living with its biological mother. 

Procedure 

The records of infants followed by Public Health 

Nursing through the State funded Neonatal Intensive Care 

Program (NICP) were reviewed to identify infants who fit 

the inclusion criteria for this study. Slightly more than 

60 potential subjects were identified after a review of 

approximately 1200 charts. Eleven of the potential 

subjects who had been seen during the past year by the 

PHN's were now lost to follow-up. Five of those who were 

contacted refused to participate in the study for various 

reasons. Seven families had message numbers but no home 

telephone. Repeated messages were left for each family but 

only one of these responded, and this family had a home 

telephone at the time of the home visit. The mothers of 
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four potential subjects were unable to read, write or speak 

English. Contact had occurred or been attempted with all 

potential subjects by the time the desired sample of 30 was 

obtai ned. 

The Investigator contacted families by telephone to 

identify those who agreed to be part of this study. The 

Initial telephone contact identified the investigator, the 

purpose of the research, the testing procedures to be 

conducted during the home visit, a statement concerning 

risks and benefits, and a statement of the right to refuse 

to participate. If the parent agreed to be involved in the 

study, a home visit was scheduled for as soon as possible 

after the phone contact. 

Data were collected during a home visit lasting 

approximately sixty to ninety minutes. The developmental 

exam and the HOME both require that the infant be active 

and alert In order to obtain valid results, so efforts were 

made to schedule the visit at an appropriate time for the 

schedule of the child. Caldwell and Bradley, <1984> 

recommend that when the investigator Is unknown to the 

child, and developmental assessments are also being 

administered, the HOME inventory be administered first, to 

allow the child time to become accustomed to the stranger. 

This recommended procedure was followed, and worked quite 

well in most cases. Generally the child approached the 
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examiner during this initial interview portion. The 

researcher conducted the semi-structured interview for the 

HOME in a manner consistent with the guidelines outlined by 

Caldwell and Bradley (1984). If the HOME had been done by 

the Nurse Specialists from the NICP program within the past 

two months in the current place of residence, that score 

was used, and the HOME was not repeated. The investigator 

then interviewed the parent regarding the items on the 

Socio-demograph1c Data Questionnaire, and the Perinatal 

Data Form. The Bayley Mental Scale was administered to the 

child after the interview process. If the child had a 

highchair, and would sit in it, the Bayley was administered 

with the child in the high chair, and the Items were placed 

on the tray in front of the child. In some cases, the 

child had no high chair, or refused to sit in it. In these 

cases the Bayley was administered with the child and 

examiner on the floor, or In some cases with the child 

seated opposite the examiner at a child sized table or 

coffee table. The parent was instructed that she could 

watch the Bayley, but could not coach the child during the 

assessment. The parent was asked to fill out the CES-D 

while the Investigator scored the Bayley. 

The final stage of the home visit was a debriefing 

during which the investigator discussed with the mother the 

current stage of infant development and the next major 
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milestone to anticipate. The investigator stressed the 

Importance of tracking the infant's level of development in 

terms of corrected gestational age rather than comparing 

the infant's development to that of term infants. The 

mother was able to ask questions about her Infant or about 

the research at this time. 

Protection of Human Subjects 

Written permission to conduct this study was obtained 

from the University of Arizona Human Subjects Committee 

(see Appendix A). Only those parents who agreed to 

participate and to allow their infants to participate were 

used for this study. The purpose and procedures of the 

study were explained to every subject who met the Inclusion 

criteria and who was contacted. The subjects were informed 

that their participation was strictly voluntary, that they 

could withdraw at any time, and that data would be strictly 

confidential. Each subject who agreed to participate 

signed and received a copy of the consent form Csee 

Appendix B). 

Instruments 

Three widely used instruments were utilized in this 

study. The level of infant development was measured by the 

Bayley Scales of Infant Development, Mental Scale (Bayley, 

1969). The quality of home environment was measured by the 

Home Observation for Measurement of the Environment 
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(HOME Inventory) ( Caldwell, Bradley, 1984). Maternal 

depression was measured by the Center for Epidemiologic 

Studies Depression Scale (CES-D) (Radloff, 1977). Two 

other instruments which were developed for this study, the 

Socio-demographic Questionnaire (SDQ) and the Perinatal 

Data Form (PDF), were also used to gather data. The methods 

used to answer the research questions are described below. 

Research Question 1 

What Is the developmental status of a sample of LBW 

infants from low Income families? 

The Bayley Scales of Infant Development, (Bay 1ey,1969) 

Mental Scale was used to assess the developmental level of 

the children in this sample. This commonly used Instrument 

was developed by Nancy Bayley and her colleagues over a 30 

year period. The instrument consists of three scales 

designed to evaluate mental skills (Mental Scale), motor 

skills (Motor Scale) and socIo-emotiona1 maturity 

(Behavioral Record), in children from birth to 30 months of 

age. Each scale Is scored separately. In this study the 

Bayley Mental Development Index (MDI) was used to assess 

current developmental status, rather than predict future 

ability, which is consistent with the authors intent for 

the instrument (Anastasi, 1988). 

Anastasi (1988) states that the Bayley Scales are 

outstanding in the quality of their test-construction 
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procedures. Norms were established on 1,262 children 

between the ages of 2 and 30 months. Split-half 

reliability coefficients within separate age groups for the 

Mental Scale ranged from r = .81 to r = .93, with a median 

value of r = .88 (Anastasi, 1988). The standardization 

sample was representative of the United States population 

in terms of "rural-urban residence, major geographic 

region, sex ratio, race (wh1te-nonwhite), and education of 

head of household" (Anastasi, p.276). Preterm infants were 

excluded from the standardization sample, however, the 

Bayley Scales have been used extensively with samples of 

preterm LBW Infants. 

The Mental Scale, used in this study, samples the 

functions of perception, memory, learning, problem solving, 

vocalization, and rudimentary abstract thinking (Anastasi, 

1988). A raw score was computed based on the number of 

items the child successfully completed according to the 

test criteria. This score and the corrected gestational 

age (CGA) of the child were used to compute the Mental 

Development Index (MDI) which is a standard score with a 

mean of 100 and a standard deviation of 16 (Bayley, 1969). 

The Manual Supplement to the Bayley (Rhodes 8. Bayley, 1984) 

suggests that age corrections may be necessary with a 

preterm population. Hunt and Rhodes (1977) conducted 

repeat measurements of the Bayley Mental Scale on a group 
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of 56 Infants In four gestational age groups and concluded 

that adjusting for gestational age when testing premature 

infants yields more stable scores and scores that can be 

compared to those of full-term infants. The estimated 

gestational age (EGA) of the child was based on the results 

of the Dubowltz exam done at birth. The EGA was subtracted 

from 40 weeks, and this difference was then subtracted from 

the chronological age of the child to obtain a corrected 

gestational age <CGA> (Schraeder, 1986). Bay ley MDI scores 

were computed and reported on all children using corrected 

gestational age. 

Research Question 2 

Is there a significant correlation between maternal 

education level and infant development in this sample of 

LBW Infants from low income families? 

Information about the maternal education level was 

obtained by Interview, along with other pertinent 

sociodemographic data. The SDQ <see Appendix C) was 

developed for this study and was based on a review of the 

literature, and empirical support for socIo-demograph1c 

variables which correlate with or predict infant 

development. The Information on the questionnaire was 

designed to describe aspects of this sample and provide 

information to assist with data analysis. 
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Research Question 3 

Is there a significant correlation between birth 

weight and infant development in this sample of LBW infants 

from low income families? 

The data regarding birth weight and treatment in NICU 

were collected during a review of the Public Health Client 

Record that was conducted to identify potential subjects. 

These items represent data which are routinely included on 

the discharge summary form that is forwarded to the Public 

Health Office for all infants enrolled in the state funded 

Newborn Intensive Care Program (NICP). The PDF (see 

Appendix D) was developed from a review of the literature, 

and includes information about conditions and events in the 

perinatal period which may be related to future 

development. The parent was questioned regarding Items on 

the PDF during the interview portion of the home visit. 

Research Question 4  

Is there a significant relationship between quality of 

home environment and infant development in this sample of 

LBW infants from low income families? 

The HOME Inventory for Families of Infants and 

Toddlers (Caldwell 8. Bradley, 1984) is a 45 Item instrument 

(see Appendix E) which has been widely used to measure a 

child's early developmental environment. The HOME includes 

six subscales: emotional and verbal responsivity, 
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acceptance of child's behavior, organization of physical 

and temporal environment, provision of appropriate play 

materials, parent involvement with child, and opportunities 

for variety in daily stimulation. All items are scored in 

a binary (yes or no) format, and one point is given for 

each positive response. The score is calculated and 

categorized as low (0-25), middle (26-36), or upper (37-45) 

range for total scale with lower scores representing lower 

quality of home environment. Information pertaining to the 

test items is obtained through observation and a 

semi-structured interview. This instrument was 

particularly appropriate to this study because it attempts 

to measure the interaction components of the infant's 

environment, as well as the inanimate features of the 

environment, which are both important components of 

Bronfenbrenner's Theory (1979). 

Psychometric properties of the HOME were established 

with data collected on 174 families residing In Little 

Rock, Arkansas (Caldwell & Bradley, 1984). The 

socio-demographIc profile of the Little Rock sample 

Included: 34% of families on welfare, 29% of families were 

"father absent", and mean maternal education level was 12.2 

years. Internal consistency estimates, based on 

Kuder-Richardson 20 formula, were at low to moderate 

levels. Coefficients ranged from r = .44 to r = .89 for 
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the subscales, with the subscale VI, opportunity for 

variety, having the lowest correlation of r = .44. The 

rest of the correlations were r = .67 or greater, which are 

in the moderate range. The authors consider these to be 

acceptable levels of Internal consistency. Although some 

of the coefficients were low, the coefficient for the Total 

Scale was r = .89, which is acceptable. Data Indicated low 

to moderate degrees of stability for all subscales when 

calculating test re-test reliability over periods of time 

from 6-24 months. The coefficients ranged from r =.24, to 

r =.77. Subscale II, Acceptance of child's behavior, had 

the lowest coefficients overall. These psychometric 

properties are relatively weak, but again the authors 

consider them to be at acceptable levels, especially 

considering that none of the subscales contains more than 

11 items. Subscale to Total scale correlations were 

recomputed based on the sample used in this study. 

Caldwell and Bradley <1984) reported results of a 

varimax rotation factor analysis which showed items 

clustering under five factors. The item analysis results 

showed low to moderate correlations <r= .11 to r = .80) 

between items and their subscales and acceptable 

polnt-blserial correlations <r = .05 to r = .70) between 

items and the total scale. The authors state that the 

subscales cannot be considered Independent home environment 
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factors, and the total score of the instrument must be used 

in analysis. 

Stevens and Bakeman, (1985) conducted a factor 

analysis of the HOME instrument using data from two large 

<n=213 and n=40) samples of low Income black and white 

urban mothers of children from age 13-48 months. The 

sample was dichotomized into six subsamples, black vs. 

white, male vs. female child, and teen vs. adult mother. 

Factor analysis of all subsample data showed that only 

about half of the items of the HOME had varimax factor 

loading of .40 or greater, so in essence, half of the items 

explained as much of the variance as the total 45 item 

scale. Stevens and Bakeman identified three factors of the 

HOME. The first, which they Identified as Support for 

Intellectual Development CSID), included eight items from 

the HOME subscales IV, V and VI. Their second factor 

called Verbal Responsivity, was roughly equivalent to the 

HOME subscale I; and their third factor, Non-punit1veness, 

was roughly equivalent to Home subscale II. The SID factor 

predicted four year Stanford-Binet scores in the Stevens 

and Bakeman (1985) sample better than the HOME total or a 

combination of the three factors they had identified. 

Stevens and Bakeman C1985) concluded that much of the 

predictive power of the HOME is carried by the items 

Identified as the SID factor, and that the items of the SID 
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factor predict later IQ as well as the HOME total. These 

authors still advised against use of the shortened version 

of the HOME because (1) replication is needed, (2) use of a 

shortened scale limits the ability to compare to work using 

the HOME total, and (3) the present HOME is a valid and 

efficient instrument. The HOME total score was used for 

data analysis in this study. However, the correlations 

between subscales IV, V, and VI and the infant 

developmental level (Bayley MDI) were reported in chapter 

4, because the Stevens and Bakeman (1985) SID factor is 

composed of items from these three scales. 

Despite some apparent weaknesses, the HOME scale for 

infants has demonstrated its ability to predict language 

ability and intellectual and academic achievement in 

children (Bee et al., 1982; Caldwell 8. Bradley, 1984; 

Stevens & Bakeman, 1985). It has been widely used over a 

period of 20 years, with a variety of groups, and by a 

variety of investigators in several disciplines. The 

authors state that this instrument is designed to be used 

in combination with other tools and information, to make 

decisions about children (Bradley & Caldwell, 1988). The 

authors report extensive validation studies which relate 

the HOME score to other measures of child cognitive 

function. These will not be addressed at this time except 

to indicate that the authors report that all HOME subscale 
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scores at 24 months were significantly correlated to 36 and 

54 month performance on the Stanford-Binet. 

Part of the rationale for developing this test was to 

develop a more sensitive Instrument to measure home 

environment than gross socio-economic Indicators. Bradley 

and Caldwell, (1984) conducted analyses of the 

relationships between the HOME total and a cluster of 

socio-economic status indicators. Their analysis indicated 

that mother's education level, father's education level, 

occupation, and presence; and crowding in the home were 

significantly correlated to the HOME total. Stevens and 

Bakeman, (1985) reported that in their analysis of a low 

income sample, the HOME did not predict cognitive 

development significantly better than level of maternal 

education. However, HOME score accounted for significantly 

increased variance in intelligence test scores which was 

not accounted for by maternal education. 

Research Question 5 

Is there a significant correlation between level of 

maternal depressive symptoms and (a) infant development, or 

(b> quality of home environment in this sample of LBW 

Infants from low income families? 

The CES-D is a short self report (see Appendix F) 

scale designed to measure current level of depressive 

symptoms in the general population (Radloff, 1977). This 
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instrument was designed for use in studies of the 

relationship between depression and other variables so it 

was particularly appropriate to this study. Scale items 

are symptoms of depression which were pulled from longer 

scales <Radloff, 1977). A series of field tests were 

conducted using samples from the general population, and a 

sample of psychiatric patients, in two geographic locations 

to establish psychometric properties. Measures of internal 

consistency were high in the general population and even 

higher in the patient sample, Cronbach's alpha coefficients 

ranged from r = .85 to r = .90 for the various samples. 

The test was designed to measure current level of 

depression, so one would expect that test-retest 

reliability would show only moderate levels of correlation. 

Test-retest correlation values ranged from low r = .32 to 

moderate r = .67. 

Radloff, (1977) reports that validity for this 

instrument hinges in part on its ability to discriminate 

between psychiatric patients and the general population. 

In field testing, 70% of the psychiatric patients scored at 

or above a score of 16 on the CES-D while only 15-19% of 

the general population scored at or above 16. Radloff 

reports that the correlation scores between CES-D and other 

self report depression scales gives reasonable evidence of 

validity, correlations ranged from r = -.23 to r = + .61. 
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A verlmax rotation was conducted for factor analysis and 

revealed four factors of : (a) depressed affect, <b) 

positive affect, (c) somatic and retarded activity, and (d> 

interpersonal. The reliability, validity and factor 

structure of the CES-D was stable across subgroups of the 

sample populations. The author states that the instrument 

is suitable for use in "black and white English speaking 

American populations of both sexes with a wide range of age 

and socioeconomic status" (Radloff, 1977, p.400). This 

tool should not be used for clinical diagnosis, nor should 

individual scores be Interpreted. Appropriate cutoff 

scores have not been established, although Radloff (1977) 

and others have used 16 as an arbitrary cutoff, with scores 

below 16 being in the normal range, and scores above 16 

being considered at risk for depression. In general, high 

average scores represent a population at risk for 

depression. 

Research Question 6 

What do mothers of LBW infants identify as most 

difficult and most helpful in care of the LBW infant? 

The final items on the SDQ, "what was most difficult, 

and most helpful in the care of the LBW infant"; are 

adapted from the final questions of the Feetham Family 

Function Survey (FFFS) (Feetham, 1983, 1988). The FFFS 

instrument was not used in this study for several reasons 
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Including the fact that eight out of 27 questions in the 

survey refer to relations with spouse, and the literature 

review indicates that a significant number of LBW Infants 

are from single parent families. Feetham (personal 

communication, 9/5/90) reports that the instrument has been 

used with single parent families despite the validity and 

reliability problems posed by this use of the Instrument. 

A second reason for not using the FFFS In this study Is 

that Roberts & Feetham (1982) cautioned that persons with 

less than high school education may have difficulty with 

the Porter format used In the FFFS. The sample for this 

study Included persons with less than a high school 

education. Although the FFFS lacks applicability to the 

sample of this study, the two final qualitative questions 

in the FFFS about what was helpful and difficult, were 

Important to this study. Data from these two questions was 

used to describe parent perceptions of need in the 

experience of caring for a LBW infant, which Is a critical 

piece of Information according to the assumptions of 

Bronfenbrenner's Ecological Theory of Development 

CBronfenbrenner, 1979>. 

Secondary Question 

Do any of the following variables: birth weight, level 

of maternal education, level of maternal depressive 

symptoms, or quality of home environment; predict a 
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significant amount of the variance in Infant development in 

this sample of LBW Infants from low Income families? 

The methods described above were used to measure the 

stated variables. Statistical analysis was performed to 

explore the proposed relationships. 

Data Analysis 

Descriptive statistics were computed on all variables 

to determine a normal distribution, and to answer question 

1. Pearson's product-moment correlation coefficients were 

utilized to address questions 2, 3, 4, and 5. Level of 

significance for all analysis was set at p = .05. 

Responses to research question 6 were examined for major 

themes. A frequency distribution was done to summarize 

areas of major difficulty and helpfulness. 

Multiple stepwise linear regression analysis was used 

to determine if the Independent variables of maternal 

education, infant birthweight, HOME score, and maternal 

depression predicted a significant amount of the variance 

of Infant development In this sample. Because the 

variables of maternal education level and quality of home 

environment demonstrated multicol1inear 1ty, maternal 

education was not entered into regression analysis with the 

dependent variable of Infant development. In addition, the 

variables of birth weight and level of depressive symptoms 

demonstrated multIcol1inearlty so birth weight was not 
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entered into regression analysis with the dependent 

variable of infant development. 

Measures of internal consistency for the subscales 

reported by the authors of the HOME were relatively weak. 

Subscale to total scale correlations were computed for the 

Home instrument using data from this sample. In addition, 

Item to Scale correlations were computed for the CES-D 

using this sample data. 

Internal Validity and Limitations 

There was potential for investigator bias in this data 

collection procedure because the investigator who conducted 

the interviews and assessments of the infants, was aware of 

the medical history of the client. This has the potential 

to influence scoring. In an attempt to establish 

reliability, the investigator observed and conducted Bayley 

exams in consultation with a Pediatric Neuropsychologist 

who is experienced in administration of the Bayley Scales 

of Infant Development. The investigator also observed and 

scored three HOME Inventories under the direction of a 

Public Health Nurse Specialist who is certified to 

administer the HOME. Interrater reliability was judged 

acceptable, based on the results of these three HOME 

assessments with discrepancies ranging from 0-3 items on 

the total scale. 
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Measures of internal consistency for the subscales 

reported by the authors of the HOME were relatively weak. 

This raises issues about instrument reliability and 

validity. The HOME Instrument has been accused of being 

elitist and discriminatory against low income people, 

especially in the area of provision of play materials. 

Caldwell and Bradley <1984) point out that the instrument 

is designed to reflect a "quality life" for a child, and 

probably that requires considerable financial resources. 

The intent of the test is not to judge but to describe the 

home environment. As Halpern <1990) points out, it is not 

always easy to discern what Is optimum parenting in 

different socio-economic conditions. The investigator must, 

be sensitive to this issue. The questions about what was 

most difficult and most helpful, were an attempt to gain 

some insight into the mother's point of view and to be 

sensitive to adaptive child rearing patterns. 

The inability to randomize subject selection is a 

threat to validity in this study. Another limitation is 

the lack of repeat measures over time which would serve to 

Increase the reliability of predictions resulting from this 

analysis. Multivariate analysis was selected in order to 

investigate multiple dimensions of infant development. 

However, the small sample size of this study potentially 
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limits the accuracy of the predictions arrived at in this 

analysls. 

The presence of an unknown investigator In the home 

during the assessments may have affected parent-child 

interaction or distracted the child from performance of the 

tasks on the developmental exam. These limitations are 

unavoidable. Infant fatigue or illness were potential 

threats to the validity of this study, however, none of 

the infants appeared ill or fatigued during the 

assessments. The variance in physical setting during 

administration of the Bay ley described earlier is a 

potential threat to reliability and validity that is 

Inherent when doing assessments in the home, where the 

conditions are often quite diverse. This threat to 

validity is warranted when weighed against the improved 

validity of test results obtained in the child's home 

environment versus a laboratory setting. 

Summary 

A descriptive correlational design was used to 

describe this sample of LBW Infants from low Income 

families. Variables identified in the literature, and by 

the theoretical framework, were analyzed for significant 

correlations, and for ability to predict developmental 

outcomes In LBW infants from high risk home environments. 



78 

CHAPTER FOUR 

Results of Study 

Sample Characteristics 

The study Included a convenience sample of 30 LBW or 

VLBW infants and their mothers. All families were 

classified as having Income below 49% of Federal Poverty 

Level (group Y) or 49-100% of Federal Poverty level (Notch 

group) on the Public Health Nursing encounter form. Over 

36% (n = 11) of the sample classified their economic status 

as "barely surviving". Seventy three percent (n = 22) of 

the sample was on AHCCCS at the time of the Infants birth, 

which represents a low Income sample. However, the 

majority of families studied were appropriately accessing 

support services. 

Table 2 contains a summary of the demographic and 

perinatal characteristics of the sample. The mean birth 

weight of the infants was 1703 grams, with a mean 

gestational age of 32.2 weeks. Fifty percent <n = 15) of 

the Infants had Respiratory Distress Syndrome, and 33% 

(n=10) experienced mechanical ventilation for more than 48 

hours. One third of the sample families (n = 10) were 

single parent families. The majority of the sample was 

white. An Interesting characteristic of this sample was 

that 83% <n = 25) of the Infants were male. 



Table 2 
Sample Descriptive Statistics 

Mean Range SD N % 

Infant 
Birth weight (grams) 1703 735-2500 491.09 30 100 
Dubowltz (wks.) 32.2 25-35 3.04 30 100 
Age at time of 
testing (months) 17.4 11-24 3.49 30 100 
5 minute Apgar 7.8 4-9 1.36 27 90 
Respiratory 
Distress Syndrome 15 50 
Mechanical Ventilation 10 33.3 
Diagnosed Gross Motor Delay 3 10 
Male 25 83.3 
Female 5 16.7 

Family 
Maternal age 
(years) 25.3 14-40 5.42 30 100 
Paternal age 28.4 16-41 5.63 30 96.6 
Maternal years of 
Education 12.4 8-17 1.99 3 100 
Paternal years of 
Education 12.0 3-19 2.89 26 86.8 
Lived at current address 
2 years or less 18 59.4 
Income: "Barely Surviving" 11 36.7 
Income: "Sufficent to meet needs" 14 46.7 
One Parent Household 10 33.3 
Two Parent Household 20 66.7 
Race Mother: 
White 19 63.3 
Hispanic 10 33.3 
Black 1 3.3 
Race Father: 
White 14 46.7 
Hispanic 13 43.3 
Black 1 3.3 
On AHCCCS at birth 22 73.3 
On AHCCCS Now 16 53.3 
Have Telephone 30 100 
Have Car 26 86.8 
Mother at home full time 20 66.7 

Mother FTE outside home 4 13.3 
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The majority of this sample lived in the central and south 

portions of Tucson, which is consistent with distribution 

patterns of LBW infants in Tucson CRemy, 1988). 

The following discussion of findings will be organized 

by research question. 

Research Question 1 

What is the developmental status of a sample of LBW 

Infants from low income families? 

The Bay ley Mental scale was used to assess the 

developmental status of this population of Infants between 

one and two years of age. The child's raw test score and 

corrected gestational age (described in chapter 3) were 

used to calculate the Mental Development Index (MDI) which 

Is a standard score with a mean of 100 and a standard 

deviation of 16 (Bayley, 1969). 

The Mean MDI for this sample when corrected for 

gestational age was 107.03 (SD = 22.08, SE = 4.03). The 

MDI scores ranged from 52-148. The distribution of Bayley 

MDI scores is shown in Figure 3. Authors have used various 

MDI criteria ranging from less than 70 to less than 85 to 

define developmental delay in LBW Infants (Lasky et al., 

1987). An MDI of less than 70 Is generally considered 

marked developmental delay and only one Infant In this 

sample fell into that category. In this study a score 

greater than one standard deviation 
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FIGURE 3: DISTRIBUTION OF BAYLEY MDI SCORES 

10 -i 

Number of Standard Deviations from the Mean 
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below the mean (MDI < 84) was defined as evidence of mental 

delay. Four Infants In this sample, or 13.2% exhibited 

delayed mental development when corrected for gestational 

age. In contrast, the MDI scores based on the infant's 

chronological age ranged from 50-130. Twenty infants 

(66.6%) scored below the mean, and a total of 14 infants 

(46.2%) scored greater than one standard deviation below 

the mean when scored at their chronological age. This 

evidence supports the neeed to correct for gestational age 

when assessing the developmental level of premature 

infants. 

Three infants in this sample were receiving 

interventions from the Department of Developmental 

Disabilities CDDD) for diagnosed gross motor delays. Two 

of these infants scored at or above the mean on the MDI, 

and one had an MDI of 76. This infant demonstrated 

evidence of delayed motor and mental development while the 

rest were delayed in one area or the other. In summary, 

the total number of infants with evidence of mental or 

motor delay was six, or 19.8% of the sample. 

Research Question 2 

Is there a significant correlation between maternal 

education level and infant development In a sample of LBW 

Infants from low income families? 
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The years of education completed by mothers In this 

sample ranged from 8-17 years, with a mean of 12.4 years 

CSD = 1.993, SE = .364). The mean years of education was 

greater than a high school education, however, eight of the 

mothers, <26.6%) had not completed high school. 

Years of maternal education was not significantly 

correlated <r = .05, p = .81) with infant development when 

corrected for gestational age. Evidence from this study 

does not support the hypothesis that there is a 

statistically significant relationship between maternal 

education level and infant development in a sample of LBW 

infants from low income families. 

Research Question 3 

Is there a significant correlation between birth 

weight and infant development in a sample of LBW infants 

from low Income families? 

The birth weight in this sample ranged from 735 grams 

to 2500 grams, with a mean of 1703.56 grams, CSD = 491.09, 

SE = 89.6). Nine of the infants were VLBW and 21 were LBW. 

The birth weight of the infants in this sample was not 

significantly correlated Cr = .23, p = .22) with infant 

development when corrected for gestational age. Evidence 

from this study does not support the hypothesis that there 

is a statistically significant relationship between birth 
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weight and Infant development In this sample of LBW Infants 

from low Income families. 

Research Question 4 

Is there a significant correlation between quality of 

the infant's home environment and infant development in a 

sample of LBW Infants from low income families? 

The HOME (Caldwell & Bradley, 1984) Total score was 

used as a measure of the quality of the home environment in 

this study. The range of HOME scores was 26-43 with a 

mean total of 36.96, (SD 4.46, SE .82). The descriptive 

statistics for the Home and its subscales are included in 

Table 3. The authors (Caldwell & Bradley, 1984) classify 

the scores of 0-25 as the lowest category, the scores of 

26-36 as the middle half, and the scores of 37-45 as the 

upper fourth. The mean HOME score in this sample is in the 

"middle half". Thirteen of the HOME scores (43%) were in 

the middle half, and the remaining seventeen scores (57%) 

were In the upper fourth. None of the home environments in 

this study scored in the lowest range. 

The Total HOME score correlated at a significant level 

(r=.52, P=.003) with level of infant development. This 

evidence supports the hypothesis that there is a 

statistically significant relationship between the quality 

of the home environment and Infant development In this 

sample of LBW Infants from low Income families. 
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Table 3 

Descriptive statistics of HOME Instrument 

Subscale Mean SD SE Possible Sample 

range range 

I. Emotional and 9.93 1.04 .19 1-11 8-11 

Verbal Responsivity 

II. Acceptance of 5.63 1.19 .22 1-8 3-8 

child's behavior 

III. Organization 5.77 .50 .09 1-6 4-6 

env ironment 

IV. Provision of 7.27 1.64 .30 1-9 3-9 

play materials 

V. Parental 4.87 1.04 .19 1-6 2-6 

involvement with child 

VI. Opportunities 3.43 1.13 .21 1-5 1-5 

for variety 

TOTAL SCALE 36.96 4.47 .82 0-45 26-43 

Note. HOME refers to Home Inventory for Measurement of 

the Environment. 
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Correlations between subscale scores and total HOME 

score were determined for this sample because of the 

relatively weak psychometric properties of the HOME. Table 

4 summarizes this information. With the exception of 

subscale II, all subscales correlated at a significant 

level with the total score of the HOME. Data were also 

analyzed for correlations between the Bayley MDI scores and 

HOME subscale scores. This analysis was an attempt to 

support the findings of Stevens and Bakeman <1985) who 

reported that 8 items from subscales IV, V and VI, 

identified as the SID factor, highly correlated to 

cognitive development. These results are also reported in 

Table 4. Some subscale scores correlated at a significant 

level with level of Infant development. However, there 

were no significant correlations between the developmental 

level of the child and subscale II, Acceptance of child's 

behavior <r = .15, p = .420), or subscale V, Parental 

Involvement with child <r = .27, p = .142). 

Research Question 5 

Is there a significant correlation between level of 

maternal depressive symptoms and Ca) infant development or 

Cb) quality of home environment in this sample of LBW 

infants from low income families? 

The CES-D was designed for use in general population 

surveys, and is designed to study the relationship between 
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Table 4  
Correlations of HOME subscales to Total HOME, and 
correlations between subscalea. Total HOME and MDICGA. 

Subscale Total MDI 
CGA 

I .72 .41 
P= <.001 P=.026 

II .31 .15 
P=.089 P=.420 

III .41 .40 
P=.024 P=.028 

IV .84 .44 
P= <.001 P=.015 

V .86 .27 
P= <.001 P=.142 

VI .67 .43 
P= <.001 P=.019 

Total 1 .000 .53 
HOME P=.000 P=.003 

Note.Subscale titles: 

I = Emotional and verbal responslvity 

II = Acceptance of child's behavior 

III = Organization of environment 

IV = Provision of play Materials 

V = Parental Involvement with child 

VI = Opportunities for variety 

MDICGA — Mental developmental index, corrected for 
gestational age 
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depression and other variables across population subgroups. 

The possible range of scores for the total scale is 0-60 

with high scores representing more symptoms of depression. 

Radloff <1977) used a score of 16 as an arbitrary cutoff, 

with populations scoring greater than 16 being at risk for 

depression, and those scoring less than 16 being in a 

normal range. The results of the CES-D are summarized in 

Appendix F. The sample mean was 12.17, CSD = 7.11, SE = 

1.30), which is within a normal range. However, ten of the 

individual scores in this sample ranged between 16 and 28. 

This represents 33.3% of the total sample which is at risk 

for depression. 

The correlation between the level of maternal 

depressive symptoms (CES-D Total) and the developmental 

level of the child CMDICGA) approached significance at the 

.05 level Cr = -.35, P = .058). This evidence does not 

support the hypothesis that the level of maternal 

depressive symptoms is significantly related to the level 

of infant development in this sample, however, there was a 

strong trend in the predicted direction. The correlation 

could have been significant with a slightly larger sample 

size. 

There was no significant correlation between the CES-D 

and the quality of home environment, (r = -.29, p = .124). 
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This evidence does not support the conceptual model 

proposed in this study. 

The item to scale correlations in this sample are also 

reported in Appendix F. Correlations ranged from r = -.05 

to r = .77 which are low to moderate but the standardized 

alpha for the total scale is acceptable at r = .78. Only 

deleting items four and seven would have improved the total 

alpha. 

Research Question 6 

What do mothers identify as most helpful and most 

difficult in the care of a LBW infant? 

There was a great amount of variation in the responses 

to these questions, however, some common themes emerged 

from the data. The results are summarized in Table 5. The 

topic most frequently described as "most difficult" 

involved the mother's fear of sleeping because of fears of 

apnea spells, or infant respiratory arrest. Mothers stated 

things like " I was afraid to go to sleep, I was afraid he 

would die and I would not be there for him". "If I did nod 

off I would wake up in a panic and check on him to be sure 

he was still breathing." One mother reported that the 

maternal grandmother moved in with the family for a few 

months and the two women took turns sitting up with the 

Infant at night to be sure he kept breathing. The second 

most frequent difficulty had to do with the Issues of 
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Table 5 

Frequencies for "Most Difficult and Most Helpful" Quest 1 on 

Difficult Frequency % 

Afraid to sleep because of apnea or 

infant death 7 23.3 

Afraid of smal1 size 4 13.3 

Difficult temperament, irritable, 4 13.3 

Getting clothes to fit 3 10.0 

NICU experience was frightening 3 10.0 

Physical exhaust 1 on/1ack of time for self 3 10.0 

Frequent i11ness 2 6.7 

Feeding Problems 2 6.7 

Carrying Equipment (monitor) 1 3.3 

Lack of knowledge about how to care for 1 3.3 

HelDful 

Father of child 9 30 .0 

Hospital staff 7 23.3 

Maternal grandparents of child 6 19.8 

Friends or other family 3 10.0 

Home health/PHN's 2 6.7 

Physician or Midwife 2 6.7 

DDD respite care 1 3.3 



91 

temperament and behavior, and being afraid to care for the 

Infant because of its small size. Several mothers reported 

high levels of frustration at dealing with an irritable and 

difficult to soothe Infant and toddler. One toddler who 

had been a VLBW infant was particularly irritable and made 

no attempt to use words but walked around screeching in a 

high pitched whine. His teenage mother expressed 

frustration about dealing with the child, "he doesn't even 

try to be nice, he is Just mean and cranky." Comments from 

mothers who were concerned about small size Included things 

like "he was so small that I was afraid to handle him". 

Thirty percent of the mothers (N=9> responded that the 

father of the child was most helpful in caring for a LBW 

infant. Twenty three percent <n = 7) of the sample 

responded that the hospital staff in the NIC unit was most 

helpful. Maternal grandparents were Identified as most 

helpful by 20% <N=6> of this sample, which was the third 

most frequent response. Over 73% of the sample <N=22) 

responded that father of Infant, hospital staff, or 

maternal grandparents were most helpful in care of a LBW 

Infant. 

Secondary Question 

Do any of the following variables: birth weight, 

level of maternal education, level of maternal depressive 

symptoms, or quality of home environment predict a 
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significant amount of the variance in infant development in 

this sample of LBW Infants from low income families? 

The four independent variables listed above were 

analyzed for multicol1inearity, using Pearson's correlation 

coefficients. Results of this analysis are summarized in 

Table 6, and indicate that birth weight and level of 

maternal depressive symptoms were significantly correlated 

<r = -.47, P = .009). Also, level of maternal education 

and quality of home environment (HOME Total) were 

significantly correlated (r = .36, P = .052). Based on the 

theoretical framework of this study, the independent 

variables of quality of home environment, and level of 

depressive symptoms were entered into the stepwise multiple 

regression analysis to determine if either predicted a 

significant amount of variance in the child's level of 

development. The quality of the home environment, measured 

by the HOME <Caldwel1 & Bradley, 1984) predicted 27% of the 

variance in infant development <p = .003). Table 7 lists 

the results of the regression analysis for the HOME Total 

score. The CES-D Total did not approach significance so it 

did not enter into the regression analysis. 

Additional Analysis 

Evidence from this study suggests that the quality of 

the home environment Impacts the developmental outcome of 

the child. Additional analyses were carried out to 
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Table 6 

Correlation matrix for birth weight (BW). 

level of maternal education (MED), level of depressive 

symptoms (CES-D TOT) and quality of home environment 

( HOME TOT? 

BW 

MED 

HOME TOT 

BW 

1 .00  

P=.000 

. 12 

P=.537 

MED 

.03 

P=.864 

.03 1.00 

P=.864 P=.000 

CES-D TOT -.47 .05 

P=.009 P=.808 

.36 

P=.052 

CES-D TOT 

-.47 

P=.009 

.05 

P=.808 

1 .00 

P=.000 

-.29 

P=.124 

HOME TOT 

. 12 

P=.537 

.36 

P=.052 

-.29 

P=.124 

1 .00 

P=.000 
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Table 7 

Regression analysis (Dependent Variable = MDI> 

variable Multiple R R2 Beta Significant F 

HOME Total .5249 .2756 2.59 .0029 



95 

determine if other study variables were significantly 

correlated wlth the quality of the home environment. The 

Total Score of the HOME was significantly correlated with 

the age of the mother <r = .52, p = .003), the education 

level of mother (r = .36, p = .052) and father Cr = .44) 

(p =.025), and the five minute Apgar of the infant 

Cr = .42, p = .030). 

The hypothesis about the relationship between the 

maternal level of depressive symptoms and developmental 

level was not fully supported, however, the moderately 

large correlation between these two variables is 

substantively of interest. There were significant 

relationships between the level of depressive symptoms 

(CES-D total) and some other study variables. There was a 

significant negative correlation between CES-D total score 

and birth weight <r = -.47, p = .009), and CES-D total and 

estimated gestational age of Infant <r = -,53,p = ,003). 

The CES-D total was positively correlated with the 

Incidence of Respiratory Distress Syndrome <RDS) <r = .53, 

p = .003), and with the incidence of mechanical ventilation 

<r = .40, p = .032). The CES-D total score was negatively 

correlated with number of parents in the family Cr = -.41, 

P = .025). 

Over thirty six percent <n = 11) of this sample 

classified their economic status as "barely surviving". 
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There were no significant correlations between the self 

rated economic status and the variables of Infant 

development, quality of home environment, level of maternal 

education, level of maternal depressive symptoms, or birth 

weight of the infant. 

Summary 

The incidence of gross motor and mental delay in this 

sample of LBW Infants from low income families was 19.8%. 

There was no significant correlation between infant 

development and the birth weight of the Infant, or the 

level of maternal education. The birth weight of the 

infant was significantly correlated with the level of 

maternal depressive symptoms. The level of maternal 

education was significantly correlated with the quality of 

the home environment. 

The major finding In relation to the conceptual 

framework of this study was the significant correlation 

between quality of home environment and developmental 

outcomes in this sample of LBW infants from low income 

families. The quality of home environment predicted a 

significant amount of variance in infant development In 

this sample. 

The level of maternal depressive symptoms was not 

significantly correlated with the level of infant 

development but the correlation represents a trend in the 
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predicted direction. This moderately large correlation was 

substantively of interest. 
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CHAPTER FIVE 

Discussion of Findings 

The discussion of findings will be organized by 

research question. 

Research Question 1 

What is the developmental status of a sample of LBW 

infants from low income families? 

The scores from the Bayley Mental Scale were normally 

distributed, when corrected for gestational age. In this 

sample, 19.8% of the infants demonstrated mental and/or 

gross motor delay. This is less than the 27%-39% incidence 

of developmental deficit reported by Lasky et al (1987) in 

a sample of VLBW and ventilator treated infants from low 

income families. However, one reason for this difference 

could be that the majority of infants in the current study 

were LBW, while the Lasky study included mostly VLBW 

infants. In addition, the sample for the current study was 

largely a group of well infants, because infants who 

demonstrated signs of neurological damage or deficit in the 

neonatal period were excluded from the sample. The 

incidence of motor and mental delay would be much higher if 

infants with neurological impairments were included. The 

Incidence of developmental delay in this sample is similar 

to the incidence of 19% reported by Bennett et al. C1983). 
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However, the socio-demographic characteristics of the 

Bennett sample were not reported, so direct comparisons 

must be made with caution. 

The issue of what constitutes a representative sample 

of LBW infants is not easily resolved. Brooten et al., 

C1988) point out that dysfunctional and transient families 

are at high risk for poor infant outcomes. Families who 

agreed to participate and who were able to be reached for 

this study may not represent that group of families whose 

children are at greatest risk for poor developmental 

outcomes. Those who were lost to follow-up, who could not 

be reached, or who refused to participate may represent a 

group with even greater social risk factors. Wariyar and 

Richmond (1989) reported a greater incidence of disability 

In a sample of infants from families who were difficult to 

persuade to cooperate with follow-up than In the sample who 

readily complied with follow-up. The incidence of 

developmental delays observed in this sample may also have 

been influenced by the fact that LBW Infants in foster care 

were not included because of resistance to access by the 

social service agencies. Public Health records Indicate 

that many infants In foster care show evidence of 

developmental problems. The results of developmental 

testing obtained in this study may be more optimistic than 
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results obtained from a random and more representative 

sample of LBW and VLBW infants. 

Research Question 2 

Is there a significant correlation between maternal 

education level and infant development In a sample of LBW 

infants from low income families? 

There was no significant correlation between the 

education level of the mother and the level of development 

in this sample. This finding conflicts with results 

reported by Cohen and Parmelee (1983) and Blackman et al . , 

(1987) that maternal education level correlated strongly 

with five year cognitive test scores (Stanford-Binet) in a 

sample of children who were high risk infants. Part of the 

reason for these conflicting results could be the 

differences in age at the time of testing and the use of 

different tools to measure cognitive development. Or, 

perhaps the factors which are important to the cognitive 

development of the infant change over time. In support of 

this, Cohen and Parmelee (1983) reported that measures of 

infant-maternal interaction were better predictors of the 

child's cognitive development at two years of age than 

level of maternal education. 

The level of maternal education and the level of 

paternal education were both significantly correlated with 

quality of the home environment in the current study. In 
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other words, parents with more education, tended to provide 

a better quality of home environment for their children. 

This seems logical since the level of education could 

impact the knowledge base of the parent, and also the 

employment opportunities and resources available to the 

parent. The quality of home environment in this study was 

strongly correlated with infant development. These two 

findings support the work of Bee et al . C1982) who reported 

that maternal education was a marker for a range of 

environmental differences which predicted cognitive 

development in full-term and pre-term infants. 

Research Question 3 

Is there a significant correlation between birth 

weight and Infant development In a sample of LBW infants 

from low income families? 

Birth weight was not significantly correlated with 

Infant development in this sample. This result supports 

other research <Schraeder, 1986) which indicates that 

perinatal risk factors are not good predictors of 

developmental outcomes. However, Blackman et al. (1987) 

found that lower birth weight was highly predictive of 

developmental test score failures from infancy to age five, 

in high risk LBW and VLBW infants. This demonstrates the 

need for further research in this area. In this study, 

birth weight was significantly correlated with the level of 
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depressive symptoms In the mother but was not related to 

any other variables. 

Research Question 4 

Is there a significant correlation between quality of 

the infant's home environment and Infant development In a 

sample of LBW Infants from low income families? 

The significant correlation between quality of home 

environment and developmental outcomes demonstrated by this 

study supports Bronfenbrenner's Ecological Theory of 

Development. This finding Is also consistent with other 

research CGreenberg & Crnic, 1988; Schraeder, 1986; Sigman 

et al . , 1981; Slater et al., 1987, Bee, et al , , 1982) which 

demonstrated the significance of home environment and early 

social interaction for Infant development. 

The sample for this study was low income, however, 

none of the HOME scores for this sample were In the lowest 

category, reflecting homes most deficient in providing a 

quality environment for child development. The authors 

(Caldwell & Bradley, 1984) state that the HOME has 

demonstrated usefulness as a screening device to detect 

children in need of supplementary stimulation prior to age 

3 years. The majority of the home environments in this 

study apparently provided adequate stimulation for infant 

and toddler development. The correlation between home 

environment and developmental outcome could have been even 
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stronger If the sample included homes that scored In the 

lowest category. 

It Is Interesting to compare soclo-demographlc 

characteristics of this sample to a random sample of 

families of VLBW Infants used In a study done by Brown et 

al. <1989). Thirty three percent of the sample in the 

current study were single parent families, 27% of the 

mothers had less than high school education, and 73% were 

on AHCCCS at the time of the infant's birth. The mean 

number of rooms per household was 6.3, and the mean number 

of occupants per household was 4.3. The majority of the 

current sample (86.7%) had private transportation, and 100% 

had a telephone. In the random sample studied by Brown et 

al., (1989) 67% of the mothers were unmarried, 36% of 

mothers had less than high school education, and 65% were 

on Medicaid for hospital coverage. The mean number of 

rooms per household was 5.7 and the mean number of 

occupants was 5.5. Only 28% of their sample had private 

transportation, and 11% had no telephone. While the two 

samples are similar, the greater incidence of single 

mothers, lack of private transportation, no telephone, and 

fewer rooms with more occupants per household, probably 

represents a greater degree of poverty and environmental 

stressors in the Brown et al. (1989) sample. 
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Evidence from this study suggests that the quality of 

the home environment Impacts the developmental outcome of 

the child. Additional analyses were carried out to 

determine if other study variables were significantly 

correlated with the quality of the home environment. In 

general, the Total Score of the HOME was significantly 

correlated with the educational level of the parents as 

discussed earlier. The Home score was also significantly 

correlated with the age of the mother and the five minute 

Apgar of the Infant. The relationship between the age of 

the mother and the quality of the home environment is 

probably a reflection of the fact that an older mother 

would tend to have greater ability to provide for the care 

and support of an infant than the young teenage mother. 

However, in this sample the teen (N = 3) mothers lived with 

the infant's maternal grandparents, which probably provided 

the child with a better quality home environment than would 

have been possible otherwise. 

The positive relationship between 5 minute Apgar 

scores and HOME scores is difficult to interpret. The 

Apgar scores in this study ranged from 4-9 with only 13.3% 

of the scores <n = 4) being high risk <6 or less). This 

was the only perinatal risk factor which was related to the 

total HOME score. Theoretically, this finding could reflect 

the fact that poor quality home environments produce 
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infants with greater perinatal risk factors and conversely, 

better quality home environments produce infants with lower 

perinatal risk factors. This could also represent evidence 

that infants with high Apgar scores are more stable, and 

less stressful for the family. Families who experience 

less stress are able to provide a better quality of home 

environment. Further evidence is needed to support any 

conclusion in this area. 

The correlations between the HOME total score and the 

subscale scores were reported in chapter four. All of the 

subscale scores correlated at a significant level with the 

HOME total except Subscale II, <r = .31, p = .089), In 

addition, Subscale II and Subscale V did not correlate at a 

significant level with the developmental level of the child 

even though the HOME total did correlate with developmental 

level of the child. This evidence suggests that the HOME 

instrument is in need of further testing and refinement. 

Research Question 5 

Is there a significant correlation between level of 

maternal depressive symptoms and (a) infant development, or 

<b) quality of home environment in this sample of LBW 

infants from low income families? 

Although the level of maternal depressive symptoms 

was not significantly related to development in this 

sample, the relationship approached significance at the 
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p = .058 level. Analysis of results concerning the CES-D 

Total revealed other important Information. In this 

sample, the CES-D total was negatively correlated with the 

birth weight and estimated gestational age of the Infant. 

The CES-D total was positively correlated with the 

Incidence of Respiratory Distress Syndrome and with the 

incidence of mechanical ventilation. In other words, the 

infant's physiologic risk factors of RDS, mechanical 

ventilation, and low gestational age and birth weight were 

significantly correlated with higher levels of depressive 

symptoms in the mother. These results conflict with the 

work of Gennaro C1988) who found no differences In level of 

depression among mothers of preterm Infants based on the 

Infant's severity of illness. It seems logical that the 

parents of infants with high perinatal risk factors 

experience higher levels of stress because of the 

uncertainty and unpredictability regarding the Infant's 

status and eventual outcome (Murphy, 1990). Kaplan and 

Mason, (I960) identified anticipatory grief and depression 

as Inherent to the process of coping with delivery of a 

premature Infant. According to Kaplan and Mason, (I960) as 

the infant's chances for survival seem secure, grief and 

depression resolve, and give way to the process of relating 

to the infant, and learning how the Infant differs from a 

normal full-term Infant. The CES-D measures level of 
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depressive symptoms at the current time, and all of the 

Infants In this sample were at least 12 months old. 

Results from this study Indicate that depression following 

pre-term birth may not resolve as quickly as Kaplan and 

Mason (I960) proposed. 

The author of the CES-D (Radloff, 1977) has Identified 

a score of 16 or greater as Indicative of being "at risk" 

for depression. Radloff (1977) reported that only 21% of 

the general population scored at or above 16 in the field 

testing of this instrument. Thirty three percent of this 

sample <n = 10) scored 16 or greater, which could be a 

significant finding, however, conclusions cannot be made 

because of lack of validation of the cutoff score. 

Gross <1989) reports that in general, research 

demonstrates that low income mothers of young children, who 

face obstacles in meeting the daily needs of their family, 

have greater risk of developing depressive symptoms than 

middle income mothers of young children. The sample for 

this study was low income, however, there was no 

significant relationship between the mother's self reported 

economic status and the CES-D total score. This area 

deserves further study. In this sample the level of 

maternal depressive symptoms was not correlated with 

maternal education level. This is consistent with results 

reported by Brooten et al. (1988). However, in the current 
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study, there was a significant negative correlation between 

CES-D Total and marital status, with higher levels of 

depressive symptoms reported by single mothers. Brooten et 

al. C1988) reported that in their sample of mothers of 

preterm infants, maternal depression did not differ based 

on marital status. The studies cited used different tools 

to quantify maternal depression, which may explain some of 

the differences in findings. 

The conceptual framework of this study proposed a 

relationship between level of maternal depressive symptoms 

and the quality of home environment. It seemed logical 

that the mother who was depressed would interact less with 

a child, would provide less stimulation and encouragement, 

and would, in general, provide a less optimum home 

environment. However, this study does not provide evidence 

of a significant correlation between quality of home 

environment and level of maternal depressive symptoms. 

Research Question 6 

What do mothers identify as most helpful and most 

difficult in the care of a LBW Infant? 

The question about what parents found difficult and 

helpful in the care of a LBW infant identified parental 

anxiety about apnea and respiratory arrest as the greatest 

source of difficulty for 23% of the parents. This supports 

findings by Phipps et al. (1989), of high levels of mood 
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disturbance reported initially by parents of infants who 

were on home apnea monitors. Parents of high risk Infants 

are expected to cope with Increasingly complex levels of 

care in the home. It is imperative that the health care 

system monitor the effect this has on family functioning. 

The reported fear of apnea could relate to the 

unpredictability associated with preterm Infants. To 

illustrate, one mother related that Initially her infant 

was so small and so ill that she was sure he would die and 

so she was afraid to get attached to him. Her Midwife told 

her that if the mother didn't begin to "love, and bond to 

the infant, he would die". Constant uncertainty about the 

status of the Infant Is a source of stress for the parents 

which has been identified by other investigators (Murphy, 

1990). 

The literature reviewed for this study provided 

empirical evidence (Magyary, 1984; Medoff-Cooper, 1986; 

Schraeder & Tobey, 1989) that LBW and VLBW infants are at 

risk for interaction problems and may demonstrate difficult 

Interaction patterns into the school years. These findings 

are supported in the present study. Thirteen percent of 

the mothers identified difficult temperament or 

irritability as the most difficult aspect of caring for a 

LBW Infant. Escalona <1982) reported an Incidental finding 

of emotional maladjustment in a population of LBW infants. 



110 

The population of LBW and VLBW Infants from this study 

included two children who demonstrated signs of severe 

behavioral disorder or maladjustment. One 24 month old was 

unable to tolerate being looked at or talked to by the 

examiner, even when he remained in his mother/s arms. He 

began to fuss and squirm in great distress when approached 

In any way by the examiner, even after the examiner had 

been in the home for over one hour. The mother reported 

that this was characteristic behavior which was growing 

more severe as the child matured. An interesting 

incidental finding was that this mother also reported being 

in counseling for depression since the birth of this 

infant. Another 21 month old child showed no evidence of 

language skills but emitted a high pitched screech every 

few minutes to control the adults in his environment. Both 

of these children were referred for evaluation and 

lntervent ions. 

Fear of caring for a small preterm infant was another 

frequent response to "what was most difficult". The 

finding of parental fears about caring for the LBW infant, 

combined with the evidence from the literature, and this 

study about the incidence of interaction problems with LBW 

Infants serve to underscore the need for parental 

education. Teaching must focus on Infant care and 

interaction, as well as how to interpret Infant cues 
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regarding physiological state CAls, 1982). This information 

will enable parents to attempt interaction when the infant 

Is most receptive. Roclssano and Yatchmink (1983) 

suggested that synchrony of interaction between infant and 

caretaker was critical to development in a group of LBW 

toddlers from middle class families. 

The responses to the question about what was most 

helpful clustered largely around the responses of spouse, 

maternal grandparents, and staff of NICU. This illustrates 

the levels of the social environment depicted by 

Bronfenbrenner <1979). Spouse was the most frequent 

response to "what was most helpful", and represents the 

microsystem level of the environment. However, one third 

of this sample <N=10) were single parent families. Who do 

these single mothers turn to for support? Many of the 

single mothers in this sample were living with the child's 

maternal grandparents. In these cases, the maternal 

grandparents were part of the microsystem. If the single 

mother was living alone, the maternal grandparents were 

part of the mesosystem. The staff of the NICU are part of 

the mesosystem and are experts in Infant care and patient 

education. One would expect that the teaching provided by 

the nurses would be helpful to parents. The responses to 

this question emphasize the Importance of the family and 

nursing staff as providers of support for parents as they 
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assume care of medically fragile infants. In addition, 

this indicates that mothers of high risk infants who have 

little evidence of family support are in great need of 

nursing interventions which could provide support and 

educat ion. 

Secondary Question 

Do any of the following variables: birth weight, 

level of maternal education, level of maternal depressive 

symptoms, or quality of home environment predict a 

significant amount of the variance in infant development in 

this sample of LBW infants from low income families? 

The conceptual framework for this study predicted that 

the four variables listed above would all correlate with 

infant development. Findings demonstrated that in this 

sample, only quality of home environment was significantly 

related to, and predictive of, developmental status. This 

finding underscores the influence of environmental factors, 

following discharge from NICU, to the long term outcomes of 

LBW infants. This evidence directly supports the need to 

provide nursing interventions for families of LBW infants. 

The relationship between the level of maternal depressive 

symptoms and infant development approached significance in 

the predicted direction and deserves further research. 

Although some of the relationships proposed in the 

conceptual framework were not supported by this research, 
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the major study variables were significantly interrelated. 

Figure 3 depicts the relationships that were found in this 

study. Revision and reorganization of the conceptual 

framework, consistent with the findings, provides direction 

for future research. 

The quality of home environment accounted for 28% of 

the variance in infant development in this population, 

which suggests that there are other factors which predict 

developmental outcomes. The Ecological Theory assumes that 

all levels of the environment impact the development of the 

infant. Exploration of Mesosystem variables was beyond the 

scope of the present study but deserve attention in the 

future. 

Limitations of the Study 

The limitations of this study were: 

1. The sample was not a random sample. 

2. Measurement of the variables was limited to one time 

without longitudinal follow-up. 

3. The sample was limited to "healthy" LBW infants who 

were from homes that scored in the middle or upper range on 

the HOME. 

Implications for Nursing Practice 

There is an ethical issue associated with research 

involving low income families. Exploration and evaluation 
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of which home environments promote development in children, 

must not attach blame to those families who are unable to 

provide the optimum environment because of economic and 

other limitations (Halpern,1990). According to the 

Ecological Theory, it Is not Just the microsystem which 

Impacts development, but also the larger social system. 

Therefore, the responsibility for unfavorable outcomes 

rests largely with the society which allows the devastating 

cycle of poverty to continue to grow in the midst of an 

industrialized nation. Exploration of developmental 

outcomes in LBW Infants from low income families is not 

enough. Efforts must be made to improve sub-optimal home 

environments through structured home based nursing 

interventions, among other things. The problem for our 

society is that there is no "magic bullet" that will Insure 

optimum developmental outcomes. LBW infants with 

developmental delays will not "go away" if we ignore them. 

Bronfenbrenner <1984) states that social services in this 

country are based on a deficit model which requires that a 

family prove that they are "Inadequate" before they are 

eligible for services. He calls for policy reforms that 

would restructure our social service delivery systems to 

provide basic support and services to those in need while 

training families to generate their own informal systems of 

support that would enable them to reduce their need for 
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formal assistance. A basic first step is to provide 

services to those in need before the need is at a desperate 

level. It is the responsibility of our society to make 

home based nursing interventions available to families 

before developmental delay is apparent, and to continue 

services in all cases that demonstrate need. 

This author recommends that the information currently 

available about requirements for development be used to 

identify families of LBW infants most in need of 

intervention services prior to discharge from NICU. 

Efforts must be made to solicit information from the 

families about what the needs are, and how to best provide 

services to meet identified needs. As Halpern (1990) 

points out, the goal of these Interventions Is not to 

produce social reform. A realistic expectation is that 

nursing interventions for families of LBW infants could 

make families feel that life is less difficult. This 

change in subjective experience could have a positive 

impact on the home environment, which could Impact the 

development of the child (Hal pern, 1990). 

Adequate follow-up care and interventions must be 

viewed as a social investment. Prevention of disability is 

cost effective for our health care system and our society 

(Oda, 1989). It is incongruous that the health care system 

has refined technical biological care to current levels 
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yet, lags behind in provision of services to families after 

discharge from the technical centers (White, 1989). The 

literature cited in this study provides evidence that the 

conditions of every day life largely determine levels of 

health and well-being. Redistribution of our limited 

health care dollars from total emphasis on technical 

aspects of care to Include greater provision of support and 

human services for families of LBW infants, has the 

potential to Improve developmental outcomes. 

Recommendations for Further Research 

1. Escalona <1982) demonstrated a decline in cognitive 

level in LBW and VLBW infants from low income homes between 

15 and 28 months of age. Retesting the children who 

participated in this study within the next year to 

determine If they experience a similar decline In cognitive 

development is recommended. In addition, Blackman et al. 

<1987) reported that 20% of a sample of LBW infants who 

passed developmental screenings through 30 months of age 

demonstrated high risk for school failure at age five 

years. Testing again at age five would provide valuable 

information about long term outcomes. 

2. Research which demonstrates the outcomes of specific 

nursing interventions for LBW and VLBW Infants and their 

families is critical. An example is the work conducted by 

Brooten et al. <1986). 
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3. Research to further refine the Instruments available to 

quantify aspects of the home and social environment are 

important priorities in future research. 

4 .  Exploration of variables from the larger social system 

which may relate to developmental outcomes would be useful. 

This could include things like measures of social support, 

access to health care, and continuity of health care, among 

others. 

5. Further exploration of levels of maternal depression 

as the infant matures, would be useful. This should include 

a variety of measures of depression including self-report 

and clinical observation data. There is little 

documentation of stress and depression in parents of 

preterm infants beyond the immediate discharge period 

(Brooten et al., 1988). 

Summary 

Results of this study support the hypothesis that 

quality of home environment is significantly related to 

infant development, and predicts a significant amount of 

variance in development of LBW infants In this sample. 

Further research is needed to identify other factors which 

predict development. Clinicians must begin to use 

information from this study, and others cited in this work, 

to design interventions for families of high-risk infants. 

The risks of Initiating some intervention appear less than 
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the risks of no intervention for families In need of 

support and education to promote the optimum development of 

their LBW infants. 
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TNC UMVUCHTTOr 

ARIZONA 
October 23, 1990 Heauh Scinch Onto TuooB.Am»« eni 
Carol E. Faingold, R.H. 
efo Ida Moore, Ph.D. 
College of Nursing, AHSC 

1MB) UMTOst *1*4373 

RE: HSC A90.161 DEVELOPMENTAL OUTCOMES IK VERY LOW BIRTH WEIGHT 
INFANTS: INFLUENCE OF BIRTH WEIGHT, MATERNAL EDUCATION AND 
DEPRESSION, AND QUALITY OF HOME ENVIRONMENT 

Dear Ms. Faingold: 

He racaived your Project Approval Form and accompanying Consent 
Tarn, adviser's latter, sample questionnaires and interview forms 
for your above referenced project. Tfca procedures to be followed 
1a this study pose no mora than ' risJc to participating 
subjects. Regulations issued by the U. S. Departaont of Health and 
Human Services (45 CFR Part 46.110(b)] authorize approval of this 
type project througn expedited review procedures, with the 
candition(s) that subjects' inonyaity be ™- Although full 
!'!•! I I ua review is not required, a tori at snaiuil y a£ th* project 
procedures is submitted to the Committa* for thair endorsement 
aad/or comaent, if any, after administrative approval, is grnnrart. 
This project is appLuvwd for a period of am year effective 23 
October 1990. 

The Human Subjects Coarwittae (Institutional Review Board) of the 
university of Arizona has a current assurance of compliance, number 
H—1233, which is an fila with, tho Department of Health and Human 
Services and covers this activity. 

Approval is granted with the understanding that no further changes 
or additions will be made either to the procedures followed or to 
the consent forn(s) used (copies of which we have on file) without 
the knowledge and approval of tho 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 tho principal investigator is unavailable for 
saae reason. 

Sincerely, 

William F .  Deit i f f ,  H . D .  
Chairaan 
Human Subjects Committee 

cc: Departmental/College Review Committee 
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Tut liNTVWVTYOf 

Hinti— Sobjtt Cuumuuw ARIZONA l69ON.VteniM0kSic,5268) TtKsoa Amm AS714 <6(23 626-4771 or *26*7373 HLAITH SCILNCIS CiNTt* 
December 6, 1990 

Carol Feingold, R.N. 
c\o Ida Moora, Ph.D. 
Collage of Nursing 
Arizona Health Sciences Cantor 

RE: HflC A90.1G1 DEVELOPMENTAL OUTCOMES IN VERY LOW BIRTH WEIGHT 
INFANTS: INFLUENCE OF BIRTH WEIGHT, MATERNAL EDUCATION AND 
DEPRESSION, AND QUALITY OF HOME ENVIRONMENT 

Dear Ms. Feingold: 

We received your 3 December 1990 letter and accompanying revised 
consent fora for your above referenced project. Changes involvet I) 
inclusion at law birth weight infanta of < 2500 to sxudy 
population; and 2) change in consent, form title to reflect, modified 
selection criteria. Approval for this changa is granted eUTactiva 
6 Docamber 1990. 

Ttta Hnman Subjects camitCM (Xnscitxrcxonal Review Board) of tha 
University of Arizona has a currunc assurance of compliance, number 
M—1_233, which is on file with th» Dcparxaent of fffta 1 t:h and Human 
Services and covers this activity. 

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

A university policy requires that all signed subject consent forra3 
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 ovont that university officials require 
the information and the principal investigator is unavailable for 
3one reason. 

Sincerely yours, 

William F. Denny, H.D. 
Chairman 
Human Subjects Committee 

WFD:r3 

cc: Departmental/College Review committee 
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Subject's Consent 
Title: Developmental Outcomes In Very Low Birth Weight and 
Low Birth Weight Infants: Influence of Birth Weight, 
Maternal Education and Depression, and Quality of Home 
Environment. 
I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE 
THAT I AM INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND 
OF HOW I WILL PARTICIPATE IN IT, IF I CONSENT TO DO SO. 
SIGNING THIS FORM WILL INDICATE THAT I HAVE BEEN SO 
INFORMED AND THAT I GIVE MY CONSENT, FEDERAL REGULATIONS 
REQUIRE WRITTEN INFORMED CONSENT PRIOR TO PARTICIPATION IN 
THIS RESEARCH STUDY SO THAT I CAN KNOW THE NATURE AND THE 
RISKS OF MY PARTICIPATION AND CAN DECIDE TO PARTICIPATE OR 
NOT PARTICIPATE IN A FREE AND INFORMED MANNER. 

I have been asked to be In a study about very small 
premature infants. About 30 other mothers of low birth 
weight infants have also been asked to be in the study. 
The purpose of the study is to find out about the problems 
that some parents have in caring for their very small 
Infants. 

If I agree to participate, Ms. Felngold, a graduate 
student In Nursing, will come to my home for a scheduled 
home visit that will last about two hours. The following 
will happen: 1) the nurse will do a developmental 
examination of my child, 2) I wi11 be asked to fill out a 
short questionnaire about feelings of depression, 3) I wi11 
be asked questions about how I care for my child, and 4) 
questions about my family, my education, and my income 
level. I understand that agreeing to take part in the 
study means that Information about my child's birth weight 
and treatment in the Intensive Care Unit will be taken from 
the medical record at the Public Health Department. 

I understand that answering some of the questions may 
cause me some feelings of discomfort. I understand that the 
examination will not be painful or harmful to my child. It 
will not cost me to be In the study and I wi11 not be paid 
to be in the study. The study will not be of direct 
benefit to me but may help other parents and Infants in the 
future. I will be able to ask questions about my child's 
development after all of the tests are done. 

I have been told that no one will know my name. My 
family will be assigned a code number and our name will not 
be Identified. The Information I have provided may be used 
for publ1 cation. 

I understand that I can change my mind about being In 
this study at any time. This decision will have no effect 
on the health care of myself or my child. If I have any 
questions about the study, I know I can call Ms. Felngold 
at 296-5060. 
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BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE 
METHODS, INCONVENIENCES, RISKS, AND BENEFITS HAVE BEEN 
EXPLAINED TO ME AND MY QUESTIONS HAVE BEEN ANSWERED. I 
UNDERSTAND THAT I MAY ASK QUESTIONS AT ANY TIME AND THAT I 
AM FREE TO WITHDRAW FROM THE PROJECT AT ANY TIME WITHOUT 
CAUSING BAD FEELINGS OR AFFECTING MY MEDICAL CARE. MY 
PARTICIPATION IN THIS PROJECT MAY BE ENDED BY THE 
INVESTIGATOR OR BY THE SPONSOR FOR REASONS THAT WOULD BE 
EXPLAINED. NEW INFORMATION DEVELOPED DURING THE COURSE OF 
THIS STUDY WHICH MAY AFFECT MY WILLINGNESS TO CONTINUE IN 
THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT BECOMES 
AVAILABLE. I UNDERSTAND THAT THIS CONSENT FORM WILL BE 
FILED IN AN AREA DESIGNATED BY THE HUMAN SUBJECTS COMMITTEE 
WITH ACCESS RESTRICTED TO THE PRINCIPAL INVESTIGATOR, CAROL 
E. FEINGOLD, R.N., B.S.N., OR AUTHORIZED REPRESENTATIVE OF 
THE NURSING DEPARTMENT. I UNDERSTAND THAT I DO NOT GIVE UP 
ANY OF MY LEGAL RIGHTS BY SIGNING THIS FORM. A COPY OF 
THIS SIGNED CONSENT FORM WILL BE GIVEN TO ME. 

Parent's signature Date 

Witness signature Date 

Investigator's Affidavit: 
I have carefully explained to the subject the nature 

of the above named project. I hereby certify that to the 
best of my knowledge the person who is signing this consent 
form understands clearly the nature, demands, benefits, and 
risks involved in his/her participation and his/her 
signature is legally valid. A medical problem or language 
or educational barrier has not precluded this 
understand!ng. 

Signature of investigator Date 
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Socio-demographlc Data Questionnaire 

Family Number: Mother's age Father's age 

One Parent Household Two Parent Household 

Racial Background*. Mother Father 

.White 

B1ack 

H i span i c 

Native Am. 

Other 

Occupation: Mother Father 

Years of Education: Mother Father 

Economic Status (self-report): * 

Barely surviving 

Sufficient Income to meet needs 

Sufficient income to meet needs and wants 

Number of other children: Ages 

How long have you lived at current address? 

How many rooms in this house or apt.? 

How many people live in this house or apt.? 

Do you have telephone Private Transportation 

What one thing has been most difficult for you in caring 

for a very low birth weight infant at home? 

What one thing has been most helpful for you In caring for 

a very low birth weight infant at home? 

* (adapted from M. Kay, Research Conference, 9/14/90) 
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PERINATAL DATA FORM 
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Perinatal Data Form 

Birth weight Gestational Age. 

5 min. Apgar score RDS. 

Mechan i ca1 Vent i1 at i on How Long. 

Where does Infant go for Medical care since discharge? 

Has the infant been rehospitalized since discharge? 

Reason: 

Has infant been seen at High Risk Clinic? 

What other health care/service agencies has family 

contacted for care or assistance? 
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HOME OBSERVATION FOR MEASUREMENT OF 

ENVIRONMENT 
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, HOKE Inventory* 
Flics a r-1"* °r olnus (-) la che box alongside each ice* if che behavior 1* observed 
during che visit or if che pareac reports chac che conditions or events are characteristic 
of the hone environment. Enter the subtotal add the total on the front side of che Record 
Sheet. 

I. Eaotloaal and Verbal BESP0H5TVTTT IV. Provision of PLAY MATERIALS 

III. ORGANIZATION of Environment 

1. Parent spontaneously vocalised to 
child twice. 
2. Parent responds verbally to child's 
verbalizations. 
3. Parent tells child naae of object 
or parson during visit. 
4. Parent's speech is distinct: and 
audible. 
5, Parent initiates verbal exchanges 
with visitor. 
6. Parent converses freely and easily. 

7. Parent peraita child to engage in 
"aessv" alay. 
8. Parent spontaneously .praises 
child at lease twice. 
9. Parent's voice conveys positive 
feelings toward child. 
10. Parent caresses or kisses child 
ac lease once. 
11. Parent responos positively to 
praise of child offered bv visitor. 

Subtotal, 

II. ACCEPTANCE of Child's Behavior 
12. Parent does not shout at child. 

13. Parent does not express annoyancs 
with or hostility to child. 
14. Parent neither slaps nor spanks 
child during visit. 
13. So Dore than one instance of 
physical punishttent during past week. 
16, Parent does not scold or criticize 
child during visit. 
17. Parent does not interfere or re
strict child more than 3 times. 
IS, At least ten books are present 
and visible. 
19. Faally has a pet. 

Subtotal 

20. Substitute care is provided by one 
of threj regular substitutes. 
21. Child is taken to grocery store 
at least once/week. 
22. Child gets out of house at least 
four tines/week. 
23. Child is taken regularly to doc
tor's office or clinic. 
24. Child has e special place for toys 
and treasures. 
25. Child's play environoeat Is safe. 

Subtotal 

26. Muscle activity toys or equip
ment. 
27. Push or pull coy. 

28. Scroller or walker, kiddie car, 
scooter, or trlcrcla. 
29. Parent provides toys for child 
during visit. 
30. Learning equipment appropriate to 
axe—cuddly covs or role-playing coys. 
31. Learning facilitators—mobile, 
cable and chairs, high chair, plav pen. 
32. Simple eye-hand coordination toys. 

33. Complex eye-hand coordination toys 
(those permitting combination). 
34. Toys cor literature and DUSIC. 

Subtotal 

V. Parental IHVULVEMEST wteh Child 
35. Parent keeps chl Irl Is visual 
range, looks at often. 
36. Parent talks to clri Id while 
doing household work. 
37. Parent consciously encourages 
developmental advance. 
38. Parent invests maturing coys with 
value via personal attention. 
39. Parent structures child's play 
periods. 
40. Parent provides coys chac chal
lenge child to develoo new skill*. 

Subtotal 

VI. Onoortlinities for VARIETY 
4]. Father provides some csre daily. 

42. Parent reads stones to cnild ac 
least 3 times weekly. 
43. Child eats at least one Deal oer 
day with mother and father. 
44. Family visits relatives or re
ceives visits once a monch or so. 
45. Child has 3 or more books of 
hi"/her own. 

Subtotal 

TOTAL SCORE 

•For couplets wording of iceos, .-iase refer 
to che Administration Manual. 

(Caldwell, Bradley, 1984. } 
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APPENDIX F 

CENTER FOR EPIDEMIOLOGIC STUDIES 

DEPRESSION SCALE 

AND DESCRIPTIVE AND RELIABILITY STATISTICS 
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CES-D Descriptive find Reliability Statistics 

Item Possible (N) Sample Hean SE Item-Scale Alpha 
Range Range Correlation if item 

deleted 

1. I was bothered by things 0-3 30 0-2 .53 .124 .200 .78 
that usually don't bother me. 
2. 1 did not feel like eating;0-3 30 0-2 .60 .141 .029 .79 
my appetite wa3 poor. 
3. I felt that I could not 0-3 30 0-2 .63 .162 .378 .77 
shake off the blues even with 
help fran my family or friends. 
4. I felt that I was just 0-3 29 0-3 1.10 .188 -.052 .80 
as good as other people. 
5. I had troulble keeping 0-3 29 0-3 .69 .132 .364 .77 
my mind on what I was doing. 
6. I felt depressed. 0-3 30 0-2 .60 .123 .773 .74 
7. I felt that everything 0-3 30 0-3 1.03 .182 .019 .79 
1 did was an effort. 
8. I felt hopeful about 0-3 30 0-3 1.13 .178 .427 .76 
the future. 
9. I thought my life had been 0-3 30 0-2 .27 .095 .114 .78 
a failure. 
10. I felt tearful. 0-3 30 0-2 .27 .095 .349 .77 
11. My sleep was restless. 0-3 29 0-3 .93 .195 .388 .77 
12. I was happy. 0-3 29 0-2 .83 .132 .540 .76 
13. I talked less than usual. 0-3 29 0-2 .38 .115 .511 .76 
14. 1 felt lonely. 0-3 30 0-3 .67 .168 .699 .74 
15. People were unfriendly. 0-3 29 0-2 .24 .095 .240 .77 
16. I enjoyed life. 0-3 30 0-3 .67 .161 .306 .77 
17. I had crying spells. 0-3 30 0-3 .33 .130 .458 .76 
18. I felt sad. 0-3 30 0-2 .47 .124 .659 .75 
19. I felt that people 0-3 30 0-2 .23 .104 .206 .78 
20. I could not get 'going1. 0-3 30 0-3 .73 .151 .564 .75 
TOTAL SCALE 0-60 30 0-28 12.17 1.29 
Alpha for Total Scale= .778 
Standardized item alpha= .793 
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