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ABSTRACT 

While there has been considerable research effort 

expended on determining correlates of breastfeeding 

initiation and duration, less systematic testing of theory 

has been done. For health care professionals to provide 

interventions to increase breastfeeding incidence and 

duration, it is essential that sUbstantive theory be 

developed and tested. 

11 

A correlational descriptive design with causal modeling 

methodology was utilized. The purposes of the research were 

three-fold: 1) to examine differences between women who 

breastfed and bottle-fed; 2) to test Ajzen's theory of 

planned behavior with a group of 138 breast and bottle

feeding mothers; and 3) to test a model based on the theory 

to increase explanation in behavior in terms of early 

experiences and duration of breast feeding en = 148). 

Measures based on the theory, Cuson's Attitudes on 

Breastfeeding Scale, the Breastfeeding Experience Scale, 

Hughes Breastfeeding Support Scale, and a demographic 

questionnaire were used for data collection. Women were 

contacted in their final weeks of pregnancy, shortly 

following birth, and for those breastfeeding, four to six 

weeks postpartum. Data analysis included: use of 

descriptive, parametric, and nonparametric statistics to 

examine group differences; psychometric testing; and 
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multiple linear and logistic regression, as well as residual 

analysis, to test the models. 

Results indicated significant differences between the 

two groups of women on major demographic variables and some 

model variables. The theory of planned behavior reduced to 

its predecessor, the theory of reasoned action, and with 

respecification resulted in a model containing additional 

variables; previous breastfeeding experience and family 

income. Fifty-two percent of the variance in prenatal 

intentions was explained by the first stage variables and 

twelve percent of the variance in actual behavior was 

predicted by intentions. 

The test of the intention and outcome model was 

partially supportive of the theoretical hypotheses. Model 

respecification resulted in a model that explained twenty

three percent of the variance in intentions, ten percent of 

the variance in breastfeeding experience perceptions, and 

nine percent of the variance in breastfeeding duration. 

Theoretical and methodological issues, suggestions for 

clinical practice, and recommendations for future research 

are presented. 



CHAPTER I 

INTRODUCTION AND STATEMENT OF THE PROBLEM 

Introduction 

Lactation is the physiologic completion of the 

reproductive cycle. All mammalian species 

produce a milk specific to their own offspring 

and optimal for the ideal growth and development 

of those offspring. Only the human species 

has challenged or replaced this stage. 

Technologic advancement in nutrition has enabled 

us to manufacture a biochemically acceptable 

sUbstitute using bovine milk as a base that 

sustains life and allows growth when the 

infant's mother does not provide her own milk. 

(Lawrence, 1989, p. 163). 

As reflected in the opening quote, technologic 

advancement and other societal factors may force once 

prevalent behaviors into obsolescence. In resistance to 

this by-product of progress, and armed with knowledge of 

human milk's superior nutritive and imnlunologic qualities, 

nurses and other health care providers are working to 

restore breastfeeding as the primary method of infant 

feeding. While it may be unrealistic to think that the 

prevalence of breastfeeding will ever return to that of 

earlier times, researchers and supporters strive to 

13 



understand the phenomenon of breast feeding behavior in 

modern society. Increased understanding can lead to 

measures to increase breast feeding practice thus improving 

health of childbearing women and infants. 

The major purpose of this research was to develop and 

test a theoretically based model to explain breastfeeding 

initiation and outcomes. In this chapter the statement of 

the problem and its significance for childbearing women, 

their infants, and nurses will be presented. 

statement of the Problem 

14 

Breastfeeding has been called a "preventative approach 

to infant health" by one pediatric health care professional 

(Anholm, 1986). Human milk offers numerous known benefits 

to the developing infant. Beneficial components include: 

immunoglobulins such as IgA; anti-infective proteins; 

stimulatory components which enhance the growth and 

maturation of the gastrointestinal mucosa; immunologic cells 

such as macrophages and lymphocytes which act to protect the 

infant from pathogenic bacteria and provide humoral 

immunity; high vitamin C levels which promote iron 

absorption; increased amounts of well absorbed lipids; and 

highly bio-utilizable protein (Anholm, 1986 and Slade & 

Schwartz, 1987). Short term benefits of human milk for the 

infant, beyond growth and development, include decreased 

incidence of gastrointestinal and respiratory infections, 
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and otitis media (Narayanan & Gupta, 1989; Kovar, Serdula, 

Marks, & Fraser, 1984; Glass & stoll, 1989; Okamoto & Ogra, 

1989; and Popkins, Adair, Akin, Black, Briscoe, & Flieger, 

W., 1990). These benefits are most apparent in the first 

six months of life; thus the recommendation that 

breastfeeding continue for at least four to six months 

(American Academy of Pediatrics). Long term benefits of 

breast milk include increased cognitive development in the 

first two years of life and decreased risk of childhood 

cancer (Morrow-Tlucak, Haude,& Ernhart, 1988 and Davis, 

Savitz, & Graubard, 1988). 

The primacy of infant feeding in the neonatal period is 

readily apparent and contributes significantly to the 

mother-infant bond/relationship. "For the infant, 

nourishing is synonymous with nurturing" (Satter, 1990, 

p.181). Effective feeding and a positive reciprocal 

relationship between mother and infant facilitates 

developmental task achievement in the infant (Ainsworth & 

Bell, 1969 and Brazelton, Koslowski, & Main, 1974). For the 

mother, there is evidence that breastfeeding versus bottle

feeding contributes to an enhanced sense of competence and 

role identity formation (Virden, 1988). 

Despite multiple sources that identify benefits of 

breastfeeding, nearly 50% of new mothers choose to bottle

feed rather than breastfeed their newborns (Ryan, Rush, 
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Kreiger, & Lewandowski, 1991). Throughout the 1980's a 

proliferation of medical, nutrition, social science, and 

nursing research focused on various aspects of lactation and 

breast feeding practices. Researchers and health care 

professionals believed it was imperative to understand the 

behavioral phenomenon of breastfeeding in order to promote 

and support women in their breast feeding efforts. Several 

studies were conducted to identify contextual, demographic 

and other personal attributes of mothers who chose to 

breastfeed, as well as those who chose to bottle feed their 

infants. Further, studies were carried out to identify 

factors associated with duration of breastfeeding and/or 

"early weaning", the termination of breastfeeding before 

desired or earlier than professionally recommended. 

These studies, the majority of which used exploratory 

and descriptive designs, successfully generated a relatively 

complete characterization of women who initiate and 

successfully breastfeed. Ross Laboratories has conducted 

surveys of infant feeding practices in the United states 

quarterly since 1955, furnishing valuable demographic 

information to breastfeeding researchers (Martinez & 

Kreiger, 1985; Ryan, et al., 1991; and Ross Laboratories, 

Personal Communication, 1991). Generally, women who attempt 

breast feeding have some college, are over 25 years of age, 

primiparous, more affluent, white, and live in the western 
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portion of the united states. Employment status among women 

has not been a consistent predictor of breastfeeding 

initiation. In 1984 the incidence of breastfeeding was 

higher among employed women, but in 1989, not working 

outside the home was positively associated with 

breastfeeding choice. Women who continue to breastfeed 

longer, i.e. to 6 months postpartum, are generally older, 

white, college educated, and multiparous (Ryan, Rush, 

Kreiger, & Lewandowski, 1991). 

While demographic characteristics are interesting and 

informative to those concerned with breastfeeding 

statistics, such information contributes little to 

understanding psychosocial and biosocial factors that can 

supply a better explanation for behaviors and are perhaps 

more amenable to intervention. positive maternal attitude 

toward breastfeeding is one psychosocial factor associated 

with breastfeeding initiation and duration (Faden, 1988; 

Manstead, Profitt, & Smart, 1983; Baranowski, Bee, Rassin, 

Richardson, Brown, Guenther, & Nader, 1983; and Baisch, FOx, 

& Goldberg, 1989). Motivational factors such as prenatal 

intentions, goals, commitment to breastfeeding, and 

confidence in ability to breastfeed also are positively 

associated and/or predictive of breastfeeding initiation and 

duration (Faden, 1988; Manstead, profitt, & Smart, 1983; 

Janke, 1988; Coreil & Murphy, 1988; and Loughlin, et.al, 
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1985). Breastfeeding knowledge (Wile, 1984; Hall, 1978; and 

Gulick, 1982) and previous experience with breastfeeding are 

also positively associated with breastfeeding incidence and 

duration (Faden, 1988; Manstead, Profitt, & Smart, 1984; and 

Janke, 1988). Influence and support from significant others 

in the mother's life are also associated with breastfeeding 

choice and in some cases duration (Baranowski, et al., 1983; 

Bryant, 1982; Faden, 1988; Manstead, Profitt, & Smart, 1983; 

Coreil & Murphy, 1985; Janke, 1988, and Kaufman and Hall, 

1989) . 

Bio-behavioral factors, believed to influence maternal 

milk supply, are positively associated with longer 

breastfeeding duration. Examples of such factors include 

feeding the infant on demand, versus according to a 

schedule, lack of formula supplementation, frequent 

feedings, shorter intervals between feeding, and feeding 

soon after birth (Quandt, 1985; Coreil & Murphy, 1985; 

Ferris, McCabe, Allen & Pelto, 1987; Faden, 1988; and Hill, 

1991). 

Breastfeeding problems of maternal and infant origin 

during the initiation of lactation have been cited in 

several studies as concerns of mothers (Humenick & 

VanSteenkiste, 1983; Chapman, Macey, Keegan, Borum & 

Bennett, 1985; Graef, McGhee, Rozycki, Fescina-Jones, Clark, 

Thompson, & Brooten, 1988; Wambach, 1989; and Kearney, 
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Cronenwett, & Barrett, 1990). Some studies suggest that a 

greater number of problems and/or severity of problems are 

related to shorter duration of breastfeeding (Humenick & 

Vansteenkiste, 1983 and Hill & Aldag, 1991). Further, Jones 

(1986) found that enjoyment and satisfaction with 

breastfeeding was positively associated with an absence of 

breastfeeding problems, and in turn positively associated 

with duration of breastfeeding. 

Previous breastfeeding research has, with few 

exceptions, lacked systematic testing of social

psychological theoretical models to explain breast feeding 

initiation and outcomes. The theory of reasoned action 

(Fishbein & Ajzen, 1975), a value - expectancy theory of 

behavior, guided infant feeding research in four studies 

(Manstead, Profitt, & Smart, 1983; Faden, 1988; Coreil & 

Murphy, 1988; and Kaufman & Hall, 1989). That research 

supported the theory, positing that attitudes and social 

norms/pressure regarding a behavior determine behavioral 

intentions and in turn behavior. The research provided 

information on modifications needed for a more thorough 

explanation of the process of breastfeeding decision making, 

initiation, and outcomes. The theory of planned behavior 

(Ajzen & Madden, 1985 and Ajzen, 1988), an extension of the 

theory of reasoned action, contains an additional variable, 

perceived behavioral control, and is better suited to 
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predict behaviors not totally under volitional control, such 

as breastfeeding. Thus, the major aim of this research was 

to develop and systematically test a multivariate model 

based on the theory of planned behavior which would explain 

breastfeeding initiation and outcome. Nurses are in a 

position to inform and influence breast feeding choice, 

initiation, and maintenance through interventions based upon 

such empirically supported models. 

In summary, three dimensions of this problem drive the 

need for this investigation. First, breastmilk is the 

optimal form of nutrition for the human infant due to its 

nutritive and immunological properties. Second, there is 

also evidence that bonding with the infant is facilitated 

with consequent effects on psychological, emotional, and 

cognitive development. Third, despite these benefits, many 

women choose bottle-feeding and little is known about the 

dynamics informing their choice. For women initiating 

breastfeeding, little is known about the dynamics guiding 

their choice, initiation, and continuation of breastfeeding. 

The nursing literature base on breastfeeding has grown 

rapidly over the past decade. Knowledge of breastfeeding 

incidence and duration correlates is at a "factor isolating" 

and "factor relating" knowledge level (Dickoff & James, 

1968). Explanatory and/or predictive level theory is the 

next logical step (stevens, 1984) and must be accomplished 
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in this sUbstantive area. While knowledge of breastfeeding 

correlates has increased, the frequency of breastfeeding has 

dropped in the unit~d states, suggesting the need for 

theoretically based interventions. Thus the substance of 

the problem and the state of theory development in 

explaining breastfeeding behavior and outcomes were the 

impetus to the investigation carried out. 

Significance of the Problem 

The overall incidence of breast feeding in the United 

states declined as industrialization and technology advanced 

during the twentieth century. However, the rates of 

breast feeding among new mothers increased dramatically 

during the latter 1970's and early 1980's from a reported 

rate of 33.4% in 1975 to 59.7% in 1984 (Martinez & Kreiger, 

1985) • 

National health goals calling for 75% of all new 

mothers to initiate breastfeeding in the hospital and 35% of 

mothers to continue breastfeeding to 6 months of age gave 

recognition to the need for further promotion and support 

(Surgeon General's Report on Health Promotion and Disease 

Prevention: Objectives for the Nation, 1978 and USDHHS, 

1984). with the apparent turn around in breastfeeding 

statistics it seemed that the stage was set for a return to 

breastfeeding that could parallel early 20th century 

statistics. 
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However, breastfeeding rates have declined every year 

since 1984, with 51.5% of mothers initiating breastfeeding 

and 19% continuing to breastfeed until 6 months in 1990 

(Ryan, Rush, Kreiger, & Lewandowski, 1991 and Ross 

Laboratories, 1991). This decline is apparent in all groups 

studied, although more drastic declines are present among 

young (20-24 years), black, less educated (grade school), 

and less affluent «$7000 per year) women. 

This study was carried out in a large midwestern city 

in which 41% of all live births are among African-American 

women and 17.6% of births are among adolescent mothers of 

all ethnic groups (Missouri vital Statistics, 1989). 

According to Ross Laboratories (1991) 27.7% of black mothers 

and 36.8 % of adolescent mothers from this region of the 

country initiated breast feeding in 1989; far below the 

national rate of 52.2%. Unofficial local initiation rates 

within groups highly represented by African-American and 

adolescent mothers are even lower than Ross's at 3% and 19% 

(Jackson county Health Department, WIC Section; and Truman 

Medical Center). Given the historically higher morbidity 

and mortality rates among infants born to women in these 

childbearing groups (Commission to Prevent Infant Mortality, 

1988 and Missouri vital statistics, 1989) plus the potential 

for decreased access to and/or inadequate medical and health 



care (Children's Defense Fund, 1988), the significance of 

this study is especially compelling. 

Purpose of the study 
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The purposes of this investigation were: 1) to 

determine the efficacy of the theory of planned behavior 

(Ajzen & Madden, 1985 and Ajzen, 1988) in predicting infant 

feeding intentions and subsequent behavior regardless of 

chosen feeding method; 2) to determine if there were 

differences between mothers who breastfed and mothers who 

bottle-fed on demographic and model variables; and 3) to 

determine if modifications of the third stage of the theory 

of planned behavior would increase prediction of 

breastfeeding duration. 

Summary 

Understanding the phenomena of breastfeeding in modern 

society has advanced to a stage where relevant factors and 

their relationship with breastfeeding initiation and 

outcomes have been identified. To design promotional and 

supportive interventions, explanatory and predictive models 

are needed for nurses and other health care professionals. 

The major purpose of this investigation was to test a 

theoretically based model of breastfeeding initiation and 

outcomes with these aims in mind. 
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CHAPTER II 

BACKGROUND AND THEORETICAL FRAMEWORK 

Over the past decade efforts have been made to develop 

and test theoretical models to explain breastfeeding 

initiation or duration. Replication and repeated testing of 

those models has not proceeded and has hindered theoretical 

development in this area. Further, there have been 

relatively few investigations based upon established social

psychological theory that could be applied to breastfeeding 

behavior. In this chapter a review of studies in which model 

development and theory testing was conducted is presented. 

Second, the theoretical base for this model testing, the 

Theory of Planned Behavior, is described with justification 

for its use. Modifications to the theory, deemed necessary 

for the explanation of this complex behavior, are described 

as well. Constructs, concepts, conceptual definitions, and 

relationships among concepts are discussed. Research based 

support is provided for concepts and variable linkages in 

the model. Finally, the research hypotheses will be 

presented. 

Model Tests and 

Theoretically Based Breastfeeding Research 

Models for explaining and predicting breast feeding 

initiation or duration have generally incorporated 
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empirically supported and/or suggested psychosocial and 

biobehavioral variables. A review of the literature yielded 

one study in which a model of breastfeeding initiation was 

developed and one study in which a model for prenatal 

prediction of feeding method choice was developed. Three 

duration model development studies were reviewed. 

Initiation Models 

Ninety-four breastfeeding and 51 bottle-feeding 

primigravidas participated in a retrospective investigation 

of factors thought to influence infant feeding decisions and 

actions (Dusdieker, Booth, Seals, & Ekwo, 1985). Multiple 

regression analysis identified three significant primary 

predictor variables of breastfeeding initiation, as well as 

numerous secondary variables (See Table 1). Maternal 

education was the only exogenous variable in the model, 

having both strong direct and indirect effects on the 

decision to initiate breastfeeding. All predictors 

explained 74% of the total variance in breast feeding 

initiation. 

One possible limitation of the study was its 

retrospective nature. Women were queried on the influence 

of variables in their choice of feeding method 6 to 8 weeks 

after the feeding method was established. Women's feeding 

experiences may have influenced their responses to questions 

about their earlier (prenatal or pre-pregnancy) decision 
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Table 1 Breastfeeding Initiation Model Example (Dusdieker, 
Booth, Seals, & Ekwo, 1985) 

Primary Predictors 
1) positive breastfeeding 

beliefs 

2) breastfeeding worries 
(negative) 

3) maternal education 

Secondary Predictors 
1) beliefs in personal 
satisfaction from 
breastfeeding; beliefs in 
preventative health 
behaviors; influence of 
resource materials; 
influence of advice from 
doctor and husband; 
pre-breastfeeding 
maternal anxiety; and 
maternal education 

2) worries about lack of 
psychosocial support; 
pre-breastfeeding anxiety 
and maternal education. 

making process. Further, the distinction between prenatal 

choice or intent to breast feed and initiation of the 

behavior was not made in the study. 

Black, Blair, Jones, and DuRant (1990) performed a 

prospective study of infant feeding decision making among a 

population of pregnant women participating in the Georgia 

Special Supplemental Food Program for Women, Infants, and 

Children (WIC). Since the study was carried out during 

pregnancy and before the actual feeding method was 

initiated, error due to recall or intervening feeding 

experiences may have been r.educed. However, it was not 

determined if mothers' anticipated feeding methods were 
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actually carried out after birth. The purpose of developing 

this model was to identify important factors influencing 

women's choice of feeding method so that prenatal 

interventions could be developed to improve breastfeeding 

incidence among this population. 

The feeding method regression model consisted of four 

variables, in order of impact on choice: positive attitudes 

toward breastfeeding, method preferred by father, positive 

attitudes toward formula, and knowledge about breastfeeding. 

The variables explained 64% of the variance in feeding 

choice. Discriminant function analysis was used to 

correctly classify 81.67% of the women into their actual 

anticipated feeding method choice. 

In summary, these models of choice and initiation were 

developed at two different points in the reproductive cycle, 

but had common predictors. Attitudes or beliefs about the 

feeding method were the strongest predictors of choice and 

behavior. Further, influence of the baby's father was a 

predictor in each model, although of differing strength. 

Duration Models 

Ekwo, Dusdieker, Booth, and Seals (1984) applied 

multiple regression techniques to data obtained from 

exclusive breastfeeding mothers who participated in the 

previously cited breastfeeding initiation investigation 

(Dusdieker, et al., 1985). Duration of complete or 
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exclusive breastfeeding was the dependent variable in the 

model. Predictor variables, psychosocial in nature and 

inversely related to breastfeeding duration, included: 

maternal perception of difficulty scheduling breastfeeding 

on return to work and maternal worries about the demands of 

breastfeeding. A third variable was total yearly family 

income. These variables accounted for 50% of the variance 

in the model. Secondary variables, through their 

association with perception of work/breastfeeding 

difficulties, included worries about health of family 

members (negative), belief in practical advantages of 

breastfeeding to mother (negative), and worries about 

demands of breastfeeding (positive). Worries about lack of 

support from family were positively associated with maternal 

worries about the demands of breastfeeding and indirectly 

associated with duration. 

Focusing on biological and behavioral variables, 

Quandt's (1985) model of exclusive breastfeeding duration 

contained primary predictor variables of maternal education 

and infant feeding style. Women with more education 

exclusively nursed their infants longer than mothers with 

fewer years of education. Infant feeding style was a 

composite of frequency of feedings, number of feeds per day, 

and length of feeds. A feeding style characterized by 

numerous, brief, and frequent nursing sessions was 
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predictive of long durations of breastfeeding. A secondary 

predictor was infant fatness through its negative 

association with feeding style. This model's variables 

accounted for a modest 28% of the variance in duration of 

exclusive breastfeeding. 

Finally, Hill (1991) constructed and tested a model 

using multiple regression techniques to explain 

breastfeeding duration of 8 weeks. The variables, 

accounting for 48% of the variance, included, in order of 

impact: introduction of formula (negative); maternal 

perceived success; frequent breastfeeding; higher income; 

and early initiation of breastfeeding following birth. 

In comparison to the initiation models, the duration 

models were less effective in terms of explained variance, 

perhaps demonstrating the complexity of breastfeeding 

behavior and its continuation. Feeding practices were of 

importance in predicting duration as well as maternal 

perceptions of the breastfeeding process in relation to 

other roles in life. Income was positively associated with 

duration in Hill's (1991) model, but negatively associated 

with duration in Ekwo, et al.'s (1984). It appeared that 

maternal employment with its consequent impact on family 

income was important in one group (Ekwo, et al., 1984), but 

not the other (Hill, 1991). Perhaps the shorter data 

collection period of 8 weeks in Hill's study masked the 
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significance of employment, i.e. mothers had not returned to 

work, while Ekwo, et al.'s sample was interviewed at 8 

months when the majority of mothers (70%) had returned to 

work. 

The preceding models were characterized by a focus on 

prediction of temporally discrete behaviors either 

preceding, during, or following lactation. Making the 

decision to breastfeed, actually initiating the behavior, 

and continuing the behavior are sequential parts of a 

process within the childbearing and childrearing context. 

The following studies, guided by Fishbein and Ajzen's theory 

of reasoned action (Ajzen & Fishbein, 1980), attempted to 

illustrate that process. 

Testing the Theory of Reasoned Action 

The theory of reasoned action has been used to 

successfully explain and predict a wide variety of behaviors 

(Ajzen & Fishbein, 1980). According to this theory, most 

behavior of social relevance is assumed to be under 

volitional control, and therefore a person's intention to 

perform that behavior is regarded as the immediate 

determinant of the action. The intention is a function of 

both attitudinal and normative factors. The attitudinal 

component, referred to as attitude toward the behavior, is 

defined as the individual's positive or negative evaluation 

of performing the target action. Attitudes toward the 
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behavior are comprised of beliefs about the consequences of 

the behavior and evaluation of those consequences. The 

normative component, subjective norms, are the individual's 

perception of social pressures to perform the action. More 

specifically, subjective norms incorporate perceptions of 

what specific others expect the individual to do and 

motivation to comply with those expectations. It is assumed 

that the relative importance of the two components vary 

across intentions and persons. 

Two studies utilizing the theory of reasoned action 

with the target behavior of infant feeding were found in the 

literature (Manstead, Proffitt, & Smart, 1983 and Faden, 

1988). Two other studies either derived hypotheses from the 

theory of reasoned action (Kaufman & Hall, 1989) or referred 

to the theory in formulating the research questions (Coreil 

& Murphy, 1988). 

Manstead, et al. (1983) recruited a convenience sample 

of primiparous and multiparous women during their third 

trimester of pregnancy and followed up at 6 weeks post

partum to test the theory. Women intending to breast feed 

and bottle-feed were included in the test. In addition to 

evaluating the theory's original variables and 

relationships, previous experience with the behavior was 

hypothesized to have an effect on intentions to perform it. 

The theory was largely supported by the study findings. 
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Attitudes and subjective norms predicted infant feeding 

intentions (R2=.60 for primiparas and R2=.60 for multiparas), 

which in turn directly predicted the behavior of choice 

(Logit Regression, Reduction in deviance = 175.7, P < .001). 

Previous experience with the behavior increased the 

explained variance in intentions for multiparas (R2=.65). 

Further, attitudes exerted a stronger influence than 

normative factors in "shaping multiparous mothers' 

intentions" (p.663) in comparison to primiparous mothers who 

manifested relatively equal contributions of attitudes and 

subjective norms. contrary to theory prediction, attitudes 

toward the behavior had a significant and independent direct 

effect on behavior (Reduction in Deviance = 10.0, P <. 01). 

Testing the theory with both breast and bottle-feeders 

illuminated differences in attitudes and normative factors 

in this sample. Breastfeeding mothers believed in and 

placed more importance on the nutritive, psychological, and 

immunological benefits of breastfeeding, while bottle

feeding mothers believed in and placed more importance on 

the convenience aspects of bottle-feeding, such as allowing 

the father a chance to feed the infant and the ability to 

see exactly how much the baby had consumed. Normatively, 

breastfeeding mothers saw social referents as having 

stronger pro-breastfeeding expectations and stronger anti-
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bottle-feeding expectations while bottle-feeding mothers did 

not perceive their referents as holding strong pro-bottle 07-

anti-breastfeeding expectations. Breastfeeding mothers 

reported greater motivation to comply with their doctor's 

expectations than did bottle-feeding mothers, otherwise 

there was no significant differences between the groups in 

motivation to comply with social referents. 

The methodology of this study made it possible to 

determine breastfeeding durations since women were asked to 

report the feeding method they used in the hospital and at 

the end of each of the first six weeks postpartum. However, 

the report made no mention of the attempt to apply the 

theory at different time periods. Feeding method was simply 

coded as a dummy variable, with 0 for bottle-feeding and 1 

if breastfeeding occurred at any of the reported times. 

Consequently the research does not offer any information on 

the power of the theory, in terms of explained variance, at 

different times. 

Faden's (1988) test of the utility of the theory of 

reasoned action was carried out with a stratified sample 

consisting of black and white women of three different 

levels of education (>high school, high school, <high 

school). She also modified the theory by including a social 

learning concept (exposure/non-exposure to breastfeeding 

models) and previous behavior. Further, Faden wished to 
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identify the major determinants of breastfeeding duration 

beyond one week post-partum. This was done by using 

logistic regression with "selected prenatal and postpartum 

variables" (p. 36). Thus this study was an attempt to test 

some variables of the theory of reasoned action on duration 

of breastfeeding. 

Although Faden operationalized the concepts of the 

theory in a slightly different manner than Manstead, et al. 

(1983), the results were very similar. The theory was 

generally supported, and as with the previous study, 

attitude toward the behavior had a direct and significant 

effect on behavior. The social learning concept improved 

the prediction of behavior, but not intentions. Previous 

breastfeeding behavior contributed to the prediction of both 

intention and behavior, although the direct effect was much 

stronger than the indirect effect through intentions. 

Shortened duration of breastfeeding was predicted by lower 

levels of confidence in the ability to breastfeed, less 

certainty concerning the decision to breastfeed (strength of 

intention), later timing of the first feeding, and absence 

of the baby rooming-in during the day while hospitalized. 

Finally, differences were apparent between breast and 

bottle-feeders in their behavioral belief structures 

(attitudes) and normative influences. Breastfeeders held 

more positive beliefs about breast feeding and less positive 
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beliefs about formula feeding. Breastfeeders reported that 

their significant others felt more strongly that they should 

breastfeed than did formula feeders. Motivation to comply 

with significant others did not differ substantially between 

the groups. 

Both studies utilizing the theory of reasoned action 

provided support for the theory in explaining infant feeding 

behavior by new mothers. As in the initiation model 

research cited previously, attitudes and beliefs of women 

toward infant feeding methods were dominant predictors of 

behavior. Further support of the importance of social 

network influence on breastfeeding initiation was also 

demonstrated. The following studies did not utilize a 

theory testing scheme, but rather used concepts from the 

theory of reasoned action or derived hypotheses from it. 

Coreil and Murphy (1988) conducted a longitudinal study 

of 44 breastfeeding mothers to determine how strongly 

prenatal intentions influence duration of breastfeeding and 

to identify postpartum events and practices that influenced 

length of breastfeeding in excess of maternal intent. The 

theory of reasoned action is referred to in the literature 

review due to its prediction that intention is the most 

powerful predictor of subsequent behavior. However, the 

authors believed that intervening events including the 

experience itself "can alter initial expectations" (p.273). 
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The mothers in this study were initially contacted in 

the third trimester of pregnancy to ascertain their 

intentions regarding breastfeeding, i.e. how long they 

intended to breastfeed. Follow up data collections occurred 

at 4 to 6 weeks postpartum and one year. Several 

biological, psychosocial, and biobehavioral factors were 

analyzed for association with duration. Ultimately, 

duration was regressed on significantly correlated variables 

and intended duration and formula supplementation were found 

to be significant predictors of breastfeeding duration 

(R2=.48). Although intention was the stronger predictor, 

when its effect was statistically controlled, formula 

supplementation in the first six weeks postpartum had a 

significant negative effect on duration measured at one 

year. 

Finally, Kaufman and Hall's (1989) prospective 

investigation was conducted to examine the influences of the 

social network on the choice and duration of breastfeeding 

among mothers of preterm infants (n = 125), i.e. the 

subjective norm variable of the theory. Breastfeeding 

mothers reported greater influence from referents than those 

choosing to formula-feed. Duration of breast feeding was 

predicted via Cox's stepwise regression by: the number of 

supports; infant condition; planned length of breastfeeding 



(intent); maternal age; and lactation problems (model 

X2=78.5; p < .001). 
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These final two studies focused on discrete concepts 

from the theory of reasoned action as well as additional 

variables to predict duration of breastfeeding in one study 

and initiation and duration in the second. The hypotheses 

were supported in each, lending further evidence to the 

utility of the theory of reasoned action in explaining 

breastfeeding behavior. However, in all four studies 

modifications were made to the theoretical framework, 

possibly indicating an overly parsimonious structure for 

explanation of a complex social behavior. Previous 

experience, confidence in one's ability, and social learning 

are internal and external factors that determine one's 

perception of control over performing a particular behavior. 

Such a concept of perceived behavioral control was added to 

the theory of reasoned action by Ajzen (Ajzen & Madden, 

1985) to strengthen its explanatory power in situations of 

nonvolitional behaviors and thus the theory of planned 

behavior was developed. The theory appeared to be 

appropriate for testing with infant feeding intentions and 

with further modification, one that could well predict 

breastfeeding duration. 



The Theory of Planned Behavior 

The theory of planned behavior (Ajzen & Madden, 1985 

and Ajzen, 1988) is an extension of the theory of reasoned 

action which was previously shown to predict initial 

breastfeeding behavior, especially with the addition of 

variables such as previous experience and social learning. 

The constituent concepts of the extended theory are the 

same, i.e. attitude toward the behavior, sUbjective norms, 

intentions, and behavior, with an additional antecedent 

variable termed perceived behavioral control (Figure 1). 
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The theory also differs from its predecessor in one 

basic assumption. This theory assumes that the target 

behavior is not completely under volitional control of the 

person intending to perform the behavior. Ajzen (1988) 

viewed control over behaviors as a continuum, on one end of 

which are behaviors that are influenced by few if any 

problems of control, such as voting behavior. The other end 

is represented by behaviors or events upon which a person 

has none or very little control, such as sneezing or 

lowering one's blood pressure. Most intended behaviors are 

then better considered behavioral goals. 

Breastfeeding represents a behavior over which a mother 

does not have complete control. First, the behavior 

involves a relationship between two people: infant and 

mother. This alone removes some control from the mother. 



Fishbein & Ajzen Theory of Reasoned Action (1980) 

Attitudes toward 
behavior 

-------. Intentions to 
perform 

Subjective Norms / 
toward behavior 

-~. Behavior 

Ajzen'sTheory of Planned Behavior (1985, 1988) 

Attitud es toward 
behavior 

control 

Intentions to 
perform ----+~ Behavior 

Figure 1: Comparison of theories of reasoned action and planned behavior 

Second, unforseen circumstances may occur at birth (e.g. 
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sick or premature infant or maternal complications) to delay 

or block initiation of breastfeeding. Events after birth 

can alter goals and cause early weaning. 

Ajzen (1988) spoke of various factors that can 

influence the degree of control a person has over a given 

behavior. There may be factors internal to the individual, 

such as lack of needed information, skills, or abilities. 

It is well recognized that breast feeding depends on the 

learning of new skills. Maternal knowledge of breastfeeding 
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techniques and benefits can be influential in breastfeeding 

success (Wiles, 1984; Hall, 1978; and Gulick, 1982). While 

mechanics of breastfeeding, such as positioning can be 

taught to prospective breastfeeding mothers, first-hand 

experience may challenge the mother if help is not available 

(Minchin, 1989). Thus some of these factors can be modified 

by teaching, while others are more difficult to alter. 

Emotions and stress are additional examples of internal 

factors that may hinder successful performance of intended 

behaviors (Ajzen, 1988). The early postpartum period 

generally is a period of great happiness, but the demands of 

infant and maternal self care can tax the mother's reserves 

and precipitate emotional reactions (Rubin, 1967a). 

Fatigue and stress have been reported to disrupt the 

breastfeeding process and precipitate weaning very early in 

the postpartum period (Faden, 1988). 

External factors, of a situational or environmental 

nature, may affect a person's control over attainment of 

behavioral goals by either facilitating or interfering with 

the performance of behaviors. opportunity or lack of 

opportunity represent such external factors (Ajzen, 1988). 

In the case of breastfeeding, conflicting responsibilities 

and/or schedules can be perceived as a lack of opportunity 

to carry out breastfeeding, as Dix (1991) found in her 

investigation of why mothers do not breastfeed. Duration 
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of breastfeeding, representing goal attainment in the 

theory's language, is affected by myriad events. Some of 

these events are perceived by mothers as effecting 

opportunity, such as combining work and breastfeeding (Ekwo, 

et al., 1984 Hill, 1991; and Ryan, et al., 1991). 

Breastfeeding problems such as sore nipples, engorgement, 

and leaking can be perceived as interfering with 

breastfeeding (Humenick & VanSteenkiste, 1983; Graef, et 

al., 1988; Jones, 1986; Wambach, 1989a; and Wambach, 1991b). 

Dependence on others represents a second class of 

external factors that influence behavioral goal attainment 

(Ajzen, 1988). The reciprocal nature of breastfeeding was 

mentioned previously and its importance is evident. Maternal 

perceptions of the infant's competence, cooperation, or 

acceptance of breastfeeding affects mother's satisfaction 

and confidence in her ability to breastfeed (Matthews, 

1991). Many mothers state their infants do not like their 

breastmilk, are fussy, begin supplementing with formula and 

may terminate breastfeeding early (Dix, 1991; Hill, 1991; 

Wambach, 1989; and Loughlin, et al., 1985). Also reflective 

of a dependence on others, is the finding that social 

support of the breastfeeding mother by significant others is 

associated with duration of breastfeeding (Kaufman & Hall, 

1989; Ekwo, et al., 1984; Janke, 1988; and Coreil & Murphy, 

1988). Thus, dependence on the breastfeeding partner and 



significant others can alter the circumstances under which 

the behavior is performed. 
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The above factors can modify the intention-behavior 

relation and collectively represent people's actual control 

or lack of control over the behavior (Ajzen, 1988). 

Perceived behavioral control, the antecedent variable added 

to the theory of reasoned action to form the theory of 

planned behavior, is a measure of the perceived ease or 

difficulty of performing the behavior. It is assumed to 

"reflect past experience as well as anticipated impediments 

and obstacles" (Ajzen, 1988, p.132). The antecedents to 

perceived behavioral control are beliefs about the presence 

or absence of requisite resources and opportunities. These 

beliefs are based on past experience with the behavior, 

second hand information on the behavior, observation of the 

behavior, and other factors that increase or reduce the 

perceived difficulty of performing the behavior (Ajzen, 

1988) . 

The theory of planned behavior assumes that perceived 

behavioral control has motivational implications for 

intentions. For example, a woman may hold positive 

attitudes toward breastfeeding and feel that significant 

others approve of her breastfeeding. However, if she has to 

return to work in the early postpartum and also feels that 

breastfeeding initiation may be problematic, her level of 
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perceived behavioral control will be low and consequently 

her intentions weak. Generally speaking, the more favorable 

the attitude and subjective norm in relation to a behavior, 

and the greater the perceived behavioral control, the 

stronger should be the intention to perform the behavior. 

There is also a possibility of a direct link between 

perceived behavioral control and behavior (Ajzen, 1988). If 

perceived control reflects actual control fairly accurately 

the link is more likely to emerge. In the case of a woman 

breastfeeding for the second time, her prior experience 

supplied her with skills and knowledge that a primagravida 

would not have. Thus the direct link would be expected to 

emerge. This was the case in the tests done by Manstead, et 

ale (1983) and Faden (1988), although it was not termed 

perceived behavioral control. 

The theory of planned behavior has been successfully 

used to predict a wide range of behaviors. Examples include 

weight loss (Schifter & Ajzen, 1985 and Netemeyer, Burton, & 

Johnston, 1991), academic achievement (Ajzen & Madden, 

1986), voting behavior (Netemeyer, Burton, & Johnston, 1991) 

and breast self examination behavior (Young, Lierman, 

Powell-Cope, Kasprzyk, & Benoliel, 1991). All of these 

behaviors are nonvolitional to some degree, just as 

breastfeeding is. Therefore, based on empirical support of 

the theory of reasoned action with infant feeding behavior 
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and the tenets of the theory of planned behavior, the latter 

was chosen for test in this sample of childbearing women. 

Modification of the Theoretical Model 

Breastfeeding is a complex behavior, over which many 

factors can affect realization of goals. Although a woman 

may have some degree of perceived behavioral control before 

initiating breastfeeding, unpredictable events may occur 

after initiation. Thus, modification of the theoretical 

model's final stage was deemed necessary for a better 

understanding of breastfeeding process and outcome. Figure 

2 represents the modified model. Constructs, concepts, and 

definitions of the concepts are presented in Table 2. 

conceptual definitions are based on Ajzen's (1988) 

definitions, the author's previous work leading to this 

research project, and the social support literature. 

The first modification of the model was the 

conceptualization of behavior as the duration of 

breastfeeding. Breastfeeding duration represents a measure 

of goal attainment in the theory's language and partially 

represents a composite construct termed breastfeeding 

outcomes (Wambach, 1991a). Breastfeeding outcomes represent 

the breastfeeding process and experience following the 

initiation of lactation by the mother of a newborn infant 

and extends, for the purpose of this definition, for the 



first six weeks postpartum. The composite is made up of 

breastfeeding experiences, practices, and duration. 

Experiences and duration are part of the model depicted 
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in figure 2 and are defined in Table 2. Breastfeeding 

practices, not a part of the model, represent the customary 

feeding routine utilized by the mother in terms of exclusive 

breastfeeding (breastmilk only) or mixed feeding (breast and 

bottle). 

According to the theory of planned behavior, internal 

and external events can alter the intention - behavior 

relationship. The variable, breastfeeding experiences, was 

placed in the model as an intervening variable because a 

woman's perception of breastfeeding events has the potential 

for affecting breastfeeding goals, i.e. duration (Humenick & 

VanSteenkiste, 1983; Dix, 1991; Wambach, 1989; and Hill & 

Aldag, 1991). The variable represents internal or 

contextual factors that may specify why, how or when the 

intention-behavior relation exists (Barron & Kenny, 1986). 

There was no previous empirical support for breastfeeding 

experiences either as a mediating or moderating variable in 

the intention-behavior relationship. Further, Ajzen (1988) 

does not speculate about either type of mechanism when 

discussing the factors that influence the intention-behavior 

relationship. However, since the theory is motivational in 

nature, one might expect that strength of intentions would 
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Figure 2: Breastfeeding Intention & Outcome Model 

effect perceptions of events and ultimately goals. 

Therefore, this research proposed to test a mediating effect 

of breastfeeding experiences on the relationship between 

intentions and behavioral goal attainment (duration of 

breastfeeding). 

Finally, postpartum social support was added in the 

final stage due to its previous positive association with 

longer durations of breastfeeding (Kaufman & Hall, 1989; 

Janke, 1988; Coreil & Murphy, 1988; and Ekwo, et al., 1984). 

Its effect on duration is proposed to be mediated by 

breast feeding experiences also. That is, adequate 

breastfeeding support will extend duration of breast feeding 

by allowing breastfeeding mothers to cope with potentially 

negative experiences of breastfeeding. 

In summary, the theory of planned behavior was first 
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Table 2 Constructs, Concepts, and Conceptual Definitions 

CONSTRUCT 

ATTITUDE 
TOWARD BEHAVIOR 

SUBJECTIVE NORM 

PERCEIVED 
BEHAVIORAL 
CONTROL 

INTENTIONS 

BREASTFEEDING 
OUTCOMES 

BREASTFEEDING 
OUTCOMES 

SOCIAL SUPPORT 

CONCEPT 

Breastfeeding 
Attitudes 

Social 
Pressure to 
Breastfeed 

Perceived 
Breastfeeding 
Behavioral 
Control 

Breastfeeding 
Intentions 

Breastfeeding 
Duration 

Breastfeeding 
Experiences 

Postpartum 
Social Support 

CONCEPTUAL DEFINITION 

The degree of positive or 
negative value placed 
upon breastfeeding 
(Aj zen, 1988). 

The degree to which 
expectations of others 
influence the woman to 
breastfeed (Ajzen,1988). 

The degree of anticipated 
ease or difficulty of 
breastfeeding (Ajzen, 
1988) . 

The degree of strength 
of breastfeeding plans 
and goals (Ajzen, 1988). 

The length of time a 
mother nourishes her 
infant with breastmilk or 
a combination of 
breastmilk and formula 
(Wambach, 1991). 

The number of and degree 
to which maternal and 
infant based events 
are perceived as 
interferences in 
lactation (Wambach, 
1991) . 

The extent of 
informational, emotional, 
and instrumental 
assistance received while 
initiating breastfeeding 
and continuing through 
the first six weeks 
postpartum (Hughes, 1984; 
Cobb, 1979; House,1981; 
Wambach, 1990). 
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modified for this research by conceptualizing behavior as 

duration of breastfeeding. Second, breastfeeding experiences 

was added and tested as a mediator of the intention-behavior 

relationship. Finally, breastfeeding experiences was 

proposed as a mediator of the relationship between 

breastfeeding support and duration of breastfeeding. The 

addition of the variables to the final stage of the model 

was deemed necessary due to empirical support of the effect 

of breast feeding events and postpartum support on 

breastfeeding duration, as well as the theory of planned 

behavior's focus on internal and external factors which 

influence control over behavioral goals. The posited 

relationships within the theory of planned behavior have 

received indirect empirical support in the area of infant 

feeding behavior via tests of the theory of reasoned action 

(Manstead, et al., 1983 and Faden, 1988). Furthermore, the 

relationship of perceived behavioral control with intentions 

to breastfeed and actual breastfeeding behavior has gained 

empirical support in previous research under the labels of 

previous experience with the behavior, social learning, and 

confidence in ability to breastfeed (Manstead, et al.; 1983 

and Faden, 1988). 

Research Questions and Study Hypotheses 

Expectant mothers intending to breastfeed were 

recruited into the present study to test the breastfeeding 
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intention and outcome model. A smaller group of women 

intending to bottle-feed were included in the study to 

examine differences across groups on the prenatal study 

variables and to determine the efficacy of the original 

theory of planned behavior with both behaviors. Variable 

labels were modified to reflect a focus on "infant feeding" 

in general versus breastfeeding. If differences were 

detected in attitudes and subjecive norms, relevant nursing 

interventions could be identified to promote breastfeeding 

choice. Finally, this allowed comparison of the original 

theory with the modified model. The following research 

questions were first addressed. 

1. Do the two groups of expectant mothers differ on the 

selected demographic characteristics of education, income, 

ethnicity, marital status and age. 

2. Do the two groups of expectant mothers differ on the 

prenatal variables of attitudes toward infant feeding, 

social norms regarding infant feeding, and perceived 

behavioral control over the chosen feeding method. 

Next, a test of the original theory of planned behavior 

was conducted with both groups of women. 

Hypotheses for Testing the Theory of Planned Behavior 

1. Infant feeding attitudes have a direct positive effect 

on the strength of prenatal infant feeding intentions. 
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2. Perceived social pressure to use a feeding method has a 

direct positive effect on the strength of prenatal infant 

feeding intentions. 

3. Perceived behavioral control over respective feeding 

methods has a direct positive effect on intentions to use 

the method. 

4. Perceived behavioral control over respective feeding 

methods has a direct positive effect on initiation of that 

method. 

5. Prenatal infant feeding intentions have a direct 

positive effect on infant feeding behavior. 

Finally, the modified model was tested with data from 

breastfeeding mothers only. 

Hypotheses For Testing the Breastfeeding Intention and 

outcome Model 

6. Prenatal attitudes toward breastfeeding have a direct 

positive effect on prenatal intentions to breastfeed. 

7. Perceived social pressure to breastfeed has a direct and 

positive effect on prenatal intentions to breastfeed. 

8. Perceived behavioral control over breastfeeding plans 

and goals has a direct positive effect on prenatal 

intentions to breastfeed. 

9. Prenatal intentions to breastfeed have a direct positive 

effect on perceived breastfeeding experiences. 



10. Postpartum social support positively effects 

perceptions of breastfeeding experiences. 

11. Perceived behavioral control over breastfeeding plans 

and goals has a direct positive effect on duration of 

breastfeeding. 
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12. Prenatal intentions to breastfeed have no direct effect 

on duration of breastfeeding. 

13. Perceived breastfeeding experiences have a direct 

positive effect on breastfeeding duration. 

14. Postpartum social support has no direct effect on 

duration of breastfeeding. 

15. Perceived breastfeeding experiences have a direct 

positive effect on breastfeeding duration. 

Summary 

The background to this test of a breast feeding 

intention and outcome model was presented in this chapter 

through a review of efforts at breastfeeding theory 

development over the past decade. The model, based upon the 

theory of planned behavior, was presented with its 

theoretically and empirically suggested modifications. 

Research questions for identifying differences between women 

in the sample who breastfed and those who bottle-fed were 

presented. Hypotheses of the original theory of planned 

behavior, as well as the breastfeeding intention and outcome 

model were presented. 



CHAPTER III 

RESEARCH HETHO~OLOGY 
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The design of the study, description of the setting and 

sample, and provisions for the protection of human subjects 

are presented in this chapter. Instrumentation for the 

study is discussed with a focus on psychometric assessment 

procedures and findings. Data collection procedures, data 

analysis plans, and methods for testing the functional 

equations of the theoretical models are also described. 

Design 

A descriptive, correlational design with a convenience 

sample of childbearing women was used for testing the theory 

of planned behavior and the modified model, the 

breastfeeding intention and outcome model. A causal 

modeling approach to theory testing was used in this 

research since it is well suited for the explanation of 

naturally occurring events, such as infant feeding 

(Ferketich & Verran, 1990, and Asher, 1983). 

Three criteria for inferring causation between 

variables must be met when using a causal modeling approach: 

1) concomitant variation; 2) temporal ordering; and 3) 

control of extraneous variables (Asher, 1983 and Ferketich 

and Verran, "1990). criteria number one was satisfied by 

specifying the major variables and their relationships in 
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the models. The temporal ordering criterion was met through 

theoretically based staging of the variables (See Figure 2). 

The third criteria, often the most problematic, was 

satisfied by specifying a finite number of substantively and 

theoretically relevant variables for the explanation of 

infant feeding behavior (Asher, 1983 and Blalock, 1964). 

In sum, the theory of planned behavior as an extension 

of the theory of reasoned action was deemed a logical choice 

for the explanation of breastfeeding intentions based upon 

empirical evidence. The modifications to the model, via 

addition of variables that impact behavior, were made to 

increase explanation and avoid oversimplification and mis

specification (James, Muliak, & Brett, 1987; Duncan, 1975, 

Pedhauzer, 1982; and Blalock, 1969). Confirmation of the 

breastfeeding intention and outcome model was attempted in 

this research by comparing the empirical and theoretical 

models for goodness of fit (James, Muliak, & Brett, 1982). 

Study Sample and Setting 

The sample for this study consisted of childbearing 

women in their final four to eight weeks of pregnancy. 

Sample criteria included: 

1) Ability to speak and read English. 

2) Possession of or access to a telephone where-by the 

researcher could contact the subject. 
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Rationale for criteria 

No lower age limit was imposed in the criteria due to 

the sUbstantial number of adolescent pregnancies within this 

population (Missouri vital statistics, 1989 and Children's 

Defense Fund). Opening recruitment to all ages was an 

attempt to gain a representative sample within this 

childbearing population. 

The ability to speak and read English was necessary for 

completion of questionnaires, as well as to minimize 

communication problems imposed by subjects' use of a non

English language. Instrument translation was also avoided 

by this criterion. 

Data collection was conducted prenatally, as well as at 

six weeks postpartum. Because much of the data collection 

was done by mail, the telephone criteria was necessary to 

enable direct contact of subjects in the event 

questionnaires were not returned. 

A total of 288 women were referred to the study by 

various referral sites in a large midwestern metropolitan 

area. Two hundred and seventy-four women were recruited 

into the study, of which 251 actually completed the first 

data collection during the last four to eight weeks of their 

pregnancies. One hundred, seventy-nine women initiated 

breastfeeding and 69 bottle-fed their infants. A final 
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sample of 217 women, 148 who breastfed and 69 who bottle-fed 

their infants, completed the study. 

statistical considerations influential in determining 

sample size included: use of multiple regression for path 

analysis, correlations in item analysis, and factor analysis 

in construct validity assessment. A statistical power 

analysis for multiple regression (Borenstein & Cohen, 1988) 

was performed to determine if the number of breastfeeding 

mothers needed to test the breastfeeding intention and 

outcome model was sufficient. Considering the sample size 

of 148 breastfeeding mothers, an alpha of .05, error model 

2, and the lowest acceptable power of .80, the lowest 

detectable r-square would be .08 with a small effect size 

(.08) . 

The sample of 69 bottle-feeding mothers completing the 

study was combined with 69 breastfeeding mothers to test 

the theory of planned behavior. Power analysis for multiple 

regression with three variables (alpha = .05, error model 2, 

lowest acceptable power of .80) was carried out and 

determined that the smallest detectable r-square would be 

.07 with a small effect size (.08). 

Factor analysis and item analyses also were influential 

in determining sample size. Knapp and Campbell-Heider 

(1989) point out there are numerous recommendations for 

determining sample size for mUltivariate analysis. In terms 
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of sample size for factor analysis Harris (1985) (cited in 

Knapp & Campbell-Heider, 1989) recommends that the number of 

subjects minus the number of variables be greater than or 

equal to 30. Since factor analysis was planned for two 

instruments and the largest number of items was thirty, the 

sample size of 148 was deemed sufficiently large to assure 

confidence in the factor solutions. 

In terms of item analysis, Ferketich (1991) and 

Nunnally (1978) recommend at least five times as many 

subjects as instrument items to minimize the probability of 

chance results when analyzing items. The largest number of 

items on an instrument earmarked for item analysis was 18, 

thus a sample size of 148 was sufficient for these analyses. 

Description of the Setting 

settings for prenatal recruitment of subjects included 

two university affiliated medical centers' obstetric 

clinics, a local health department prenatal clinic and a 

site for the Special Supplemental Food Program for Women, 

Infants, and Children (WIC) housed within that health 

department, private obstetrical practices, and multiple 

childbirth education classes throughout the area. Table 3 

shows the number of subjects recruited from each setting. 

Initial data were collected either at the recruitment 

site or by mail. Upon giving birth, mothers notified the 
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Table 3 Recruitment site Frequencies 

Site # Referred # Recruited % of Total 
Sample 

University 103 103 37.6 
Clinics (2) 

Childbirth Ed. 
Classes (4) 100 100 36.5 

Private OB 
Practices 56 43 15.7 

Health Dept./ 
WIC 29 29 10.6 

Total 288 275 100% 

researcher of their actual feeding method by postcard or by 

telephone. Those mothers who commenced bottle-feeding were 

finished with their study involvement at that time. 

Completion of data collection by breastfeeding mothers was 

done by mail approximately four to six weeks postpartum. 

Protection of Human subjects 

Approval from the Human subjects Committee of the 

University of Arizona (Appendix A) and the Institutional 

Review Board of Truman Medical Center, Kansas city, Missouri 

(Appendix B), was obtained prior to data collection. A 

written disclaimer explaining the purpose of the study was 

read prior to completing the questionnaires. Oral consent 

was also obtained. Anonymity was assured by assigning each 



participant a subject identification number. Subjects' 

names were not written on any study form. 

Instrumentation 
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The instruments used for collection of data in this 

study (Appendix C) are listed in Table 4 along with their 

respective constructs and concepts. A demographic 

questionnaire was also utilized. Existing instruments were 

used for measurement of attitudes toward infant feeding 

methods and postpartum social support. Measures of social 

pressure regarding infant feeding choice, perceived 

behavioral control, and intentions regarding infant feeding 

were developed based upon Ajzen's (1988) measurement 

recommendations. The breastfeeding outcome measure was 

inductively and deductively developed by the investigator. 

Sixty-seven items were included in the prenatal instruments 

and 105 items in the postpartum instruments. 

Pilot Study 

A pilot study (Wambach, 1991b), with a convenience 

sample of 16 women intending to breastfeed for at least six 

weeks, was conducted prior to this research for the 

following purposes: 1) to assess psychometric properties of 

all instruments with a focus on internal consistency, 

stability, and construct validity; 2) to assess clarity and 

relevance of instrument items from the subjects' 

perspective; 3) to determine the length of time needed 
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Table 4 Constructs, Concepts and Referentials 

construct 

Attitude toward 
behavior 

social Norms 

Perceived 
Behavioral 
Control 

Intentions 
to Perform 
Behavior 

Behavior 

social 
Support 

concept 

Infant feeding 
Attitudes 

Social Pressure 
Regarding 
Infant Feeding 

Infant Feeding 
Perceived 
Control 

Infant feeding 
Intentions 

Breastfeeding 
outcomes 

Postpartum 
Social Support 

Referential 

Attitudes On 
Breastfeeding Scale 
(Cusson, 1985) 

Social Pressure 
Scale (Wambach, 
1990b) 

Infant Feeding 
Control Scale 
(Wambach, 1990b) 

One Item Measure 
of Intention 
Strength 
(Wambach, 1992) 

Breastfeeding 
Experience 
Scale (Wambach, 
1990a) 
1) Problem Severity 

Scale 
2) Breastfeeding 

Duration in 
days/weeks 

Hughes Breastfeeding 
Support Scale 
(Hughes, 1983) 

to complete individual questionnaires; and 4) gain 

impressions of how long data collection would last in the 

actual study based on two data collection points spaced six 

to fourteen weeks apart. Results from the pilot study as 

well as subsequent psychometric testing from this research 

are presented for each instrument. 



Treatment of missing data in the present study was 

handled in two ways for the major variables of the models. 

Mean sUbstitution was used for the Attitudes on 

Breastfeeding Scale and the Hughes Breastfeeding Support 

Scale if at least 80 percent of the items of a scale were 

answered by the subject. For the social norm items, zeroes 

were substituted when a particular referent was not 

applicable. These methods prevented loss of data, while 

still preserving general response patterns of individuals. 

Instruments 

Attitudes On Breastfeeding Scale 
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The Attitudes On Breastfeeding Scale (ABS) (Cusson, 

1985) is a 17 item 5-point Likert type scale used to measure 

prenatal attitudes toward breastfeeding (Appendix C). The 

instrument was originally designed to assess facets of 

adolescent girls' attitudes toward breastfeeding, including: 

advantages of breastfeeding to baby and/or mother; 

convenience/inconvenience of breastfeeding; and whether 

breastfeeding is a worthwhile endeavor despite reported 

inconvenience. Higher total and average scores indicate 

more positive attitudes toward breastfeeding. 

The ABS was originally pilot tested with a volunteer 

group of 20 high-school seniors (Cusson, 1985). Revision of 

the tool followed and content validity was judged adequate 



by several breastfeeding experts. Further psychometric 

testing of the ABS, including the present study, has 

provided information on the internal consistency and 

stability of the measure (See Table 5). 

pilot testing of the ABS, in preparation for this 

research, was done with 16 expectant mothers intending to 

breastfeed for at least 6 weeks. Item analysis was 

performed according to guidelines of Nunnally (1979) and 

Ferketich (1991). A summary of the item analysis can be 

found in Appendix D. 

Table 5 Psychometric Summary of the ABS 

Reliability Estimates 

Internal Consistency N 

Spearman-Brown Corrected 68 
Split-half Index = .83 
Cronbach's Alpha = .71 
(Cusson, 1985) 

Stability 

61 

Cronbach's Alpha = .79 
Cronbach's Alpha = .71 
(Kearney, et ale 1990) 

20 
127 

Test-Retest = .76 (2 
to 3 weeks) 

Cronbach's Alpha = .60 
(Wambach, 1991) 

Cronbach's Alpha = .83 
Cronbach's Alpha = .80 

(Breastfeeders) 
(Wambach, 1993) 

16 

251 
176 

Test-Retest = .93 
Test-Retest = .90 
(2 weeks) 
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The ABS had reduced internal consistency with the pilot 

sample (Cronbach's Alpha =.60). In general there was poor 

response variance, as evidenced by the relationship of the 

standard deviation to the mean for each item. In all cases 

the standard deviation was less than one half of the mean, a 

rule of thumb for assessing item variance (Phillips, 1991). 

Further, only three items met the criterion of 50% of inter

item correlations between .3 and .7 (Kerlinger, 1975). 

There were many small and negative inter-item correlations 

within the matrix. However, 50% of the items had item to 

total correlations between .3 and .7, thereby meeting 

acceptable standards (Hinshaw, 1981). 

The average item mean for the pilot group was 3.8 while 

the mean in Cusson's (1985) pilot was 3.5, a value 

designated as the lower cut-point for a positive attitude. 

The positive attitudes were not surprising, given the sample 

make-up of older, well-educated women intending to 

breastfeed for an average of 32 weeks. pilot results were 

seasoned with this knowledge. 

Given the supporting psychometric evidence for the ABS, 

only minor adaptations were made for the present study. 

Item 17 was deleted on recommendation of the instrument's 

author because its wording made it problematic to determine 

the direction and target of the attitude; i.e. 

positive/negative for breast or bottle (Personal 
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communication, Cusson, 1992). Additionally, the item: 

breastfeeding requires special skills; was added upon 

recommendation of Cusson. The tool was labeled the Attitudes 

Toward Infant Feeding Scale to make it sound more neutral 

since there were women intending to bottle-feed in the 

sample. 

For the present research, evaluation of reliability and 

validity was performed through assessment of internal 

consistency, stability, and construct validity. A criterion 

level of greater than .80 for the Cronbach's alpha was set 

for this mature instrument (Nunnally, 1978) and was met as 

seen in Table 5. Alphas were computed for the total sample, 

as well as the breastfeeding sample on which the 

breastfeeding intention and outcome model was tested. 

Minimum criterion for the test-retest correlation was .70 

(Nunnally, 1978) and was exceeded in this sample. 

Evidence of construct validity of the ABS was gained by 

two means: convergence (Campbell & Fiske, 1959) and 

predictive modeling. The underlying principle of convergent 

validity is that different measures of the same construct 

should correlate significantly. The ABS was correlated with 

an infant feeding behavioral belief scale (Manstead, et al., 

1983) (Appendix E) to gain such evidence. The measure was 

constructed according to a behavioral belief - outcome 

evaluation formula from the theories of reasoned action and 
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planned behavior. The measure consists of twelve items 

reflecting the products of behavioral beliefs regarding the 

consequences of breast and bottle-feeding and the value of 

those consequences. The scale was scored to reflect 

attitudes toward breastfeeding similarly to the ABS. 

psychometric properties of the measure were not reported by 

Manstead, et ale (1983), however similar measures of 

attitudes based upon theory guidelines have reported 

coefficient alphas of .61, .82, and .70 (Ajzen and Madden, 

1986; Schifter and Ajzen, 1985; and Young, et. aI, 1991). 

Cronbach's alpha coefficients for the this research were .60 

and .59 for the total and breastfeeding sample data 

respectively. The Pearson correlation coefficient of .50 

(p<.OOl) between the two measures gave moderate evidence of 

convergent validity for the ABS. 

Finally, predictive modeling was used as a means of 

support for construct validity of the ABS in the present 

study. Predictive modeling is based on the premise that 

support of hypothesized relationships between variables give 

evidence that the construct represented by the variable is 

in fact being measured. Criteria included a significant 

path coefficient (p < .05) in the predicted direction with a 

magnitude of .05 or greater, i.e. between attitudes and 

intentions (James, Mulaik, , Brett, 1982 and Pedhazur, 



1982). Results of the predictive modeling are reported in 

Chapter IV. 
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In summary, the ABS (Cusson, 1985) was used for 

measurement of prenatal attitudes toward breast and bottle

feeding. There was prior evidence to support the 

instrument's internal consistency, despite a weaker result 

in the pilot sample. Therefore, the slightly modified 

instrument underwent further psychometric testing in this 

research and demonstrated stronger evidence of internal 

consistency, stability, and support of construct validity. 

Infant Feeding Social Pressure Scale 

The Infant Feeding Social Pressure Scale (Wambach, 

1990b), an eight item tool comprised of seven point scales, 

was developed to measure expectant mothers' beliefs about 

significant others' infant feeding expectations (normative 

beliefs=n~) and motivation to comply with those 

expectations (m~) (See Demographic Questionnaire items #12 

and #13). The social pressure measure is based on theory of 

planned behavior guidelines (Ajzen, 1988) and scores are 

derived by summing the products of normative beliefs and 

motivations to comply (En~m~). 

Previous assessments of social pressure measures based 

on the theory have good evidence of internal consistency. 

Reported coefficient alphas have been in the .80's (Schifter 
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& Ajzen, 1985; Ajzen & Madden, 1986; and Young, et al., 

1991). During the pilot study the four social pressure 

product items yielded a Cronbach's alpha coefficient of .48. 

Item analysis findings are presented in Appendix F. Reduced 

variability of responses and the small number of items in 

the measure contributed to the decreased internal 

consistency coefficient (Zeller & Carmines, 1980). Further, 

the alpha coefficient is unstable in small samples such as 

this pilot (DuBois, 1965). 

In the present study, Cronbach's alpha in the total 

sample (n=251) was .59 and .64 in the breastfeeding sample 

(n=176). Inter-item correlations of the four social 

pressure items ranged from .15 to .49 (mean .26) in the 

larger sample and .18 to .50 (mean .30) in the sub-sample of 

breastfeeders. Fathers' social pressure scores were the 

highest and correlated poorly with other referents. Paired 

t-tests revealed that item means differed significantly for 

all possible pairs of items. It therefore, appeared that for 

infant feeding behavior, social pressure responses may not 

be parallel, thus possibly negating the appropriateness of 

internal consistency measurement and the use of a summated 

measure. 

Stability of social pressure responses over a two week 

period was demonstrated with a test-retest correlation of 

.72 (n=17) for the summed scores. This meets the criterion 



for stability as stated by Nunnally (1978). On the 

individual referent level, social pressure score retest 

correlations were .74, .96, .84, and .40 for father of the 

baby, subject's mother, friend, and health care provider 

respectively. Thus, stability of responses was partially 

demonstrated on the individual referent level. 
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A direct global measure of subjective norms (3 items) 

was also obtained in the present research by asking mothers 

how likely it was that most people of importance to them 

would approve of them breast or bottle-feeding. They were 

then asked how important it was for them to comply with 

these people (See Demographic Form items #14 through #16). 

The product of each of the feeding method questions and the 

motivation to comply statement provided another measure of 

social pressure. Surprisingly, the alpha coefficient for 

these two general social pressure items was .77, indicating 

that women had similar response patterns to perceived levels 

of social pressure for either feeding method. In terms of 

stability, test-retest correlations at two weeks, were .46 

(p=.019) for the breastfeeding item and .74 for the bottle

feeding item. Thus, the bottle but not the breast retest 

coefficient met the stability criterion of at least .70 

(Nunnally, 1978). 

Predictive modeling was also used for supporting 

construct validity. criteria for this included a 
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significant path coefficient (p<.05) in the predicted 

direction with a magnitude of .05 or greater (James, et al., 

1982 and Pedhazur, 1982). See Chapter IV for the results. 

In summary, the social pressure measure's internal 

consistency assessment indicated that item responses may not 

be parallel. Mothers' beliefs about significant others' 

expectations and motivation to comply differed significantly 

by referent. The mean response for the infant's father item 

was significantly higher than the other referents and thus 

correlated poorly with other referents. This may suggest 

that his expectations may hold more significance for the 

pregnant woman. Therefore, it was inappropriate to use a 

summated measure of social pressure in the model tests. 

For the test of the theory of planned behavior with 

data from breast and bottle-feeding mothers the general 

social pressure items were used to compute a social pressure 

difference score. The social pressure score for bottle

feeding was subtracted from the breastfeeding score. This 

was done since the attitude measure is scored to reflect 

attitudes toward breastfeeding and the 7 point intention 

measure has end points reflecting either method (1 = . 

definitely bottle and 7 = definitely breast). For the test 

of the intention and outcome measure, the general social 

pressure item for breastfeeding was used as a measure of 

social pressure. 
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Infant Feeding Control Scale 

Three items, constructed according to the theory of 

planned behavior, and one item measuring confidence in 

ability to breastfeed were used as a direct measure of 

perceived behavioral control in the pilot study. These 

items were located at the end of a breastfeeding knowledge 

scale which was under consideration for use. For the 

present study, the items were placed at different points in 

the prenatal questionnaires (#'s 17 & 18 on demographic 

form and #'s 18 & 19 on the ABS). 

Item analysis and internal consistency findings from 

the pilot are reported in Table 6. The confidence item was 

problematic in combination with the other three. The range 

of its correlation with other items was -.1313 to .0227 and 

also correlated poorly with the total scale, indicating 

heterogeneity. Although perceived behavioral control may be 

similar to confidence, it did not appear to fit within this 

measure of control in the pilot sample. Thus it was planned 

to use the confidence item for discriminant validity 

assessment in this study. The other control items met 

internal consistency criteria and were retained for the 

pilot. 

The wording of the perceived behavioral control items 

was altered from the pilot study to reflect the focus on 

infan't feeding method choice versus breastfeeding. All 
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Table 6 Breastfeeding Control Scale: pilot Item Analysis 

Summary 

Alpha = .5565 standardized Alpha = .6579 

Item Scale 
# N Mean SD Range Item-To Inter- Alpha 

Total item if 
.3-.7 delete 

1 15 3.60 1. 682 4 -.0616 0/3 .8780 

2 15 5.600 1.121 4 .6083 2/3 .2819 

3 15 5.067 1.163 5 .6195 2/3 .2608 

4 15 5.277 1. 010 4 .5063 2/3 .3686 

mothers were asked to complete the perceived behavioral 

control items. However, according to the assumptions of the 

theory of planned behavior, the concept is theoretically 

relevant only in the case of nonvolitional behaviors (Ajzen, 

1988). since, bottle-feeding is considered volitional in 

comparison to breastfeeding and few mothers who intend to 

bottle-feed actually commence breastfeeding (Faden, 1988), 

it would be expected that this variable would add little to 

the explanation of intentions or bottle-feeding behavior. 

In the present study the inter-item correlations for 

the three control items and the confidence item were 

examined and revealed a range of .15 to .47 (mean .29). The 

confidence item correlated much better in this sample, than 

in the pilot, thus it was decided to include it as part of 



71 

the measure of perceived behavioral control. Further, this 

is consistent with the theory definition of perceived 

behavioral control (Ajzen, 1988). The internal consistency 

estimate for the perceived behavioral control items in the 

present study for the total sample was .62 and .70 for the 

breast feeding sample. Therefore, the internal consistency 

criterion for new instruments was met partially (Nunnally, 

1978). Since it is very difficult to gain internal 

consistency with few items, it was decided that the measure 

would be utilized in the model tests albeit with caution. 

Stability of the control items was examined with a two 

week retest. The test-retest correlation was .87 for the 

total and breast feeding sample, thereby meeting stability 

criterion (Nunnally, 1978). 

Predictive modeling was utilized to assess construct 

validity. The previously cited criteria were used for 

interpretation. 

Infant Feeding Intentions 

Intentions to breastfeed were measured with three items 

on the demographic questionnaire during the pilot study. 

Mothers were asked if they planned to breast feed and for how 

long. Another item measured strength of intentions by 

asking mothers to rate on a 7 point scale how sure or unsure 

they were of their intentions. The questions were rephrased 
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for this study since bottle-feeding mothers were included in 

the sample (See item #10 and #11 on demographic form). 

Those intending to breastfeed were asked about their goals 

for the length of time they intended to breastfeed. All 

women were asked to indicate on a seven point scale, with 

end points of definitely will bottle-feed and definitely 

will breastfeed, their strength of intentions. The midpoint 

of the scale represented "unsure" of infant feeding plans. 

Using a one item evaluation of strength of intentions has 

been successful in previous studies (Ajzen, 1988; Manstead, 

et al., 1983; and Young, 1991), and thus utilized for this 

research. 

Reliability of intention strength data was addressed 

with a measure of stability over two weeks. The test-retest 

correlation was .90, thus meeting stability criterion 

(Nunnally, 1978). For those women intending to breastfeed, 

a test-retest correlation was performed on intended length 

of breast feeding and met stability criteria (r = .94). 

Predictive modeling served as a means of addressing 

construct validity for this study. criteria for this 

included significant path coefficient (p<.05) in the 

predicted direction with a magnitude of .05 or greater 

(James, et al., 1982 and Pedhazur, 1982). Results are 

addressed in Chapter IV. 



73 

The Breastfeeding Experience Scale 

The Breastfeeding Experience Scale (BES) (Wambach, 

1990a) is a 30 item questionnaire that was inductively and 

deductively developed for measuring breastfeeding outcomes 

in terms of breastfeeding experiences, practices, and 

duration. The BES was designed to be used in the early 

postpartum period (first six weeks) by women who have 

initiated breastfeeding. It was used as a breastfeeding 

outcome measure in this model test specifically in terms of 

rating potentially problematic breastfeeding events and 

duration of breastfeeding. A positive breastfeeding 

experience is characterized by mother's perceptions of few 

and relatively unproblematic breastfeeding events. 

Details of the pilot test of the BES can be found in 

Appendix F. The first 19 dichotomous response items of the 

instrument were designed to document the presence or absence 

of potentially negative experiences or events common to the 

early breastfeeding period (Events Scale). A likert type 

scale corresponding to each of these items elicits the 

degree to which the events were perceived as problematic 

(Severity Scale). The last 10 items of the instrument 

document the continuation and/or length of breastfeeding, 

events leading to weaning if applicable, and the patterns of 

non-breastmilk use. 
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content validity of the BES was assessed prior to pilot 

administration using the content validity index (CVI) method 

outlined by Lynn (1986) and Waltz, strickland, and Lenz 

(1984). Items of the BES were generated based on the 

literature and an ethnographic study conducted by the 

investigator (Wambach, 1989b). The CVI of each item 

reflects the proportion of content validity experts who rate 

it as quite or very relevant (3 or 4 on a 4 point scale). 

All items, but two, were judged either quite or very 

relevant. The two problematic items (#8 and #18) were left 

intact for the pilot, due to the frequent reporting of these 

events in the literature. The pilot revealed that "leaking 

breasts" were often problematic (15 experienced, 10 

considered problematic). However, "combining work and 

breastfeeding" was not problematic for the majority of this 

sample because few mothers had returned to work at the time 

of data collection. The pilot sample may not have been 

representative of the general population in which many 

mothers return to work at six weeks postpartum. Therefore, 

both items were left in the final instrument. The CVI for 

the entire instrument is the proportion of total items 

judged content valid and was .93 for the BES. 

Item analyses was conducted during the pilot on the 

Events Scale and the Severity Scale. Generally speaking, 

item means were low on both scales, standard deviations were 



large, and inter-item correlations were low and many were 

negative. No items on the Events Scale met the 50% 

criterion for inter-item correlations between .3 and .7. 

Forty-four percent of the items had adequate item to total 

correlations meeting the preset criterion of 40% to 50% 

between .3 and .7 (Hinshaw, 1981). On the severity scale 

only two items met the inter-item correlation criteria, 

however over 50% of the item to total correlations were 

between .3 and .7. 

Internal consistency estimates were obtained although 

the scale items were not expected to be truly homogeneous. 

Internal consistency estimates for the events and severity 

scale were .64 and .69 respectively. A second 

administration of the BES one week later yielded alpha 

coefficients of .76 for the events scale and .78 for the 

severity scale, representing adequate internal consistency 

for a new instrument (Nunnally, 1979). 
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The structure of the BES events and severity scales was 

also assessed via a cluster analysis. Maternal focused 

problems, breastfeeding technique difficulties, and infant 

focused concerns were the original categories represented by 

the items (Wambach, 1990a) and provided priori guidelines 

for evaluation of the clusters. Unfortunately, the clusters 

were largely uninterpretable, due to correlations based upon 

few responses to individual items. Therefore, factor 
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analysis was planned for this research to explore the 

underlying structure for internal consistency and construct 

validity purposes. 

Stability of the BES was assessed during the pilot via 

test-retest at one week using individual item correlations 

versus total scale scores during the pilot. Correlations 

ranged from -.1048 to 1.00 on the events scale and -.1025 to 

1.00 on the severity scale. Sixty-seven percent of the 

correlations were between .70 and 1.00. Only two items on 

either scale were not significantly correlated, thus 

indicating relatively stable response patterns. A sub-group 

of breastfeeding mothers completed the questionnaire twice 

for further stability assessment two weeks apart in the 

present research. 

The BES was administered in its original format to the 

new mothers in this research. Psychometric testing results 

are presented in detail since the instrument is immature. 

Item analyses on the Events Scale and the Severity Scale are 

presented first. Inter-item correlations on the Events 

Scale ranged from -.16 to .65 (mean = .11) and from -17 to 

.73 (mean = .15) on the Severity scale. Most inter-item 

correlations were low (under .30). No items on the either 

the Events Scale or the Severity Scale met the 50% criterion 

for inter-item correlations between .3 and .7. Fifty-five 

percent (10) of the items on the Event Scale and 60% (11) 



items on the severity Scale had adequate item to total 

correlations, however, meeting the preset criterion of 40% 

to 50% between .3 and .7 (Hinshaw, 1981). Internal 

consistency estimates were .70 and .76 for the Events and 

Severity Scale respectively. Therefore, the Events and 

Severity Scales of the BES demonstrated adequate internal 

consistency. 
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To further explore the internal structure of the 

Severity scale of the BES, exploratory analysis was 

performed using unrotated principle components analysis. In 

principle components analysis, uncorrelated linear 

combinations of the observed variables are formed (Kim & 

Mueller, 1978). Latent underlying causal structures are not 

purported to be measured. Because the BES's construction 

was based on loose overlapping categories of early 

breastfeeding events/problems, imposing a theoretical 

structure on the data was not appropriate. Principle 

components analysis, was used as a first step to obtain 

communalities which could then be used by the computer 

program during rotation. A truncated principle components 

analysis was performed because it uses a solution of those 

components that contribute most to the explanation of 

variance. 

The unrotated principle components analysis of the 

items from the Severity scale revealed five components with 
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eigenvalues greater than one, accounting for sixty percent 

of the variance. The skree plot was examined and supported 

the existence of five components. There was some overlap of 

components on items, but for the most part components were 

quite clear. 

Varimax rotation was then performed to further explore 

the structure. Although rotation in principle components 

analysis is not considered appropriate by some, the purpose 

in this case was to increase interpretability of the results 

(Ferketich and Muller, 1990). criteria used for evaluating 

factors and their loadings included eigenvalues greater than 

1.0 (Kaiser, 1974); factor loadings of at least .40 

(Kerlinger, 1986); and a .20 difference in factor loadings 

for items on different but meaningful factors (Kerlinger, 

1986). Skree plots were also utilized to facilitate 

interpretation of factors. 

There were five factors, with loadings between .43 and 

.84. Each item loaded on one factor only. The principle 

component analysis reinforced the belief that the BES is 

composed of discrete sets of items that clump together, 

reflective of events that would be more likely to occur 

together given their nature. For example, the first factor 

was composed of early technical problems such as latch-on, 

positioning, sucking difficulties as well as infant 

fussiness and tension on the mother's part. Table 7 



presents a summary of the analysis with items and factor 

loadings. 
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stability of the individual items on the Events and 

severity Scale was measured by the retest method at one 

week. Retest correlations for items on the Events Scale 

ranged from .13 to 1.0. Only eight of the eighteen items 

had retest correlations above .70. This could be 

interpreted in two ways. One, the measure is unstable 

across time, or two, the phenomena are unstable across time. 

In this case the latter is more likely, since early 

breastfeeding experiences are known to change fairly 

rapidly. Retest correlations for the severity scale ranged 

from .47 to 1.0. Fourteen of the eighteen items (77%) met 

the stability criterion of .70 (Nunnally, 1978), indicating 

that perceived severity of events was more stable than 

actual event occurrence. 

Convergent and discriminant validity evidence was 

sought through administration of the Daily Hassles and 

Uplifts Scale at 4 to 6 weeks postpartum (DeLongis, Lazarus 

& Folkman, 1988) (Appendix G). The scale has been used in 

previous research to measure stress in terms of the 

irritating, frustrating, distressing demands and troubled 

relationships of daily living (Delongis, et al., 1988; 

Gruen, Folkman, & Lazarus, 1988; Margiotta, Davilla, & 

Hicks, 1990; and Frazier, 1989). According to DeLongis 
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Table 7 Rotated Principle components Analysis: Severity 

Scale of BES 

Item Description of Problem Factor 
1 2 3 4 5 

11 sucking .79 

4 Latch-on .75 

14 Positioning .72 

6 Fussy babe .58 

16 Tense mother .53 

13 Baby not getting enough .87 

10 Worry not enough milk .86 

15 weight gain worry .61 

1 Sore nipples .84 

2 Cracked nipples .84 

7 Breast infection .69 

18 Work/breastfeeding .78 

17 Embarrassment .77 

3 Engorgement .74 

8 Leaking breasts .68 

12 Tired mother .49 

5 Sleepy baby .46 

9 Frequent nursing .43 

Eigen/ 4.0 2.5 1.9 1.5 1.1 
(% variance) (22) (14) (10) (8) (6) 
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(1985) the scale is made up of eight internally consistent 

subscales that deal with household, financial, work related, 

environmental/social, home maintenance, health, personal 

relationships, and family/friends issues (Cronbach's Alpha 

.80 to .93). Internal consistency coefficients for this 

sample of breastfeeding mothers for the total scale was .86 

and for the subscales ranged from .50 to .75. 

It was hypothesized that perceived severity of 

breastfeeding events as measured in the BES would have some 

overlap with daily hassles, thus a significant correlation 

between the two measures would be expected. The 

correlation between the total severity score and the total 

hassle score was .36 (n=102) which was significant at the 

.001 level. Although the correlation of .36 is probably 

best considered a moderate measure of association (Jaeger, 

1990), it provides some degree of evidence for convergence 

with severit¥ of breastfeeding problems. Discriminant 

validity, based on the principle that measures of different 

constructs should not correlate (Campbell & Fiske, 1959), 

was assessed by correlating the total uplift score with the 

total severity score. The correlation was -.15, a negative, 

small, and insignificant relation (p=.07), as would be 

expected. This provided a piece of evidence to further 

support the construct validity of the BES. 
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Further psychometric testing of the BES included 

predictive modeling to gain evidence of construct validity. 

The previously cited criteria were used and results are 

presented in Chapter IV. 

In summary, the BES psychometric assessment during the 

pilot and the present study yielded information about its 

internal consistency, stability, and validity. The 

appropriateness of internal consistency assessment for this 

outcome measure is questionable. Although Cronbach's Alpha 

met the preset criterion in this study's sample, principle 

components analysis of the Severity Scale did not support 

that it was measuring a single factor. Stability of the 

Events and Severity Scale of the BES was partially 

supported. Evidence of construct validity was gained. Since 

the instrument is still in the development phase, all items 

were left intact for the present study. 

Hughes Breastfeeding Support Scale 

The Hughes Breastfeeding Support Scale (HBSS) (Hughes, 

1984) is a 30 item 4 point scale that was used to elicit the 

amount of perceived emotional, instrumental, and 

informational support given to mothers in the first six 

weeks postpartum. Hughes (1984) reported internal 

consistency information on th6 HBSS in a sample of 30 first 

time mothers. Corrected split-half reliability scores were 

.85 for the emotional support subscale, .85 for the 
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instrumental subscale, and .89 for the informational 

subscale. Additionally, Cronbach's alpha coefficients were 

reported for the three subscales as .86, .88, and .83, 

respectively. 

Item analysis and internal consistency information from 

the pilot study done prior to this research is presented in 

Appendix I. Inter-item correlations for the total scale 

ranged from -.3755 to .9541. The average inter-item 

correlation was .3812. 20 of the 30 items met the criterion 

of 50% of inter-item correlations between .3 and .7. 

Nineteen of the item to total correlations ranged from .3 to 

.7, thereby meeting the pre-set criterion. Subscale 

analyses revealed that item to subscale correlations were 

between .6 and .8 at levels of 70% for the informational 

support subscale, 60% for the emotional support subscale, 

and 50% for the instrument support subscale. Subscale to 

total scale correlations were .59, .70, and .72 

(instrumental,' emotional, and informational subscales), 

meeting Kerlinger's .5 to .8 criterion. Subscale to 

subscale correlations were between .52 and .70, meeting 

Anastasi's (1976) criterion of .5 to .7. 

Internal consistency coefficients (Cronbach's alpha) in 

the pilot exceeded the preset criterion of .70 for immature 

instruments (Nunnally, 1979). There was some evidence of 

redundancy in sub-scale items reflected by inter-item 
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correlations above .80. stability via test-retest of the 

HBSS at one week was .96 for the total scale, indicating 

stability. However, this correlation may be misleading and 

inflated due to short retest period and memory effects. 

Test-retest was done in the present research at one week 

with a subsample of breastfeeding mothers (n=30). 

The HBSS was used in this research in its original 

form. Subsequent psychometric testing was performed and 

included internal consistency estimates, stability, and 

construct validation via factor analytic procedures. Table 

8 provides a summary of the psychometric assessment for the 

present research. A single global item eliciting the 

mother's perception of the amount of support received in the 

Table 8 psychometric Assessment of the Hughes Breastfeeding 

Support Scale. 

Reliability Estimates 

Internal Consistency 

Cronbach's Alpha 

n=148 

Total Scale=.95 
Instrumental Support=.91 
Informational support=.92 
Emotional Support=.92 

Convergent Validity 

stability 

Test-Retest 
.62 (p<.OOl) 
(one week) 

n=25 

Global Item of perceived support r -.59 (p<.OOl) 
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first six weeks postpartum was used as evidence of 

convergent validity (Item #31 of HBSS). Confirmatory factor 

analysis using principle axis factoring methods confirmed 

the presence of the three subscales as proposed by Hughes 

(1984). Items loaded on the three factors as expected with 

eigenvalues of 12.7, 2.5, and 1.3 accounting for 55% of 

variance. 

In summary, the HBSS exceeded internal consistency 

criteria for a fairly immature instrument. stability of the 

measure at one week (r=.62) was not adequate for the 

stability criterion of at least .70 (Nunnally, 1978). 

Factor analysis confirmed the subscale structure of the 

instrument and thus provided evidence of construct validity. 

Convergent validity evidence was also gained. 

Data Collection Procedure 

Subjects were recruited from a variety of settings in 

efforts to gain a representative sample of childbearing 

women. Forty percent of all births in Kansas City, Missouri 

are to African-American women (Missouri vital Statistics, 

1989). Thus, efforts to recruit from the African-American 

community, as well as other minority communities were 

accomplished by recruiting from a large university 

affiliated medical center which serves a large number of 

ethnic minorities. 
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Recruitment procedures varied slightly with the 

setting. In private obstetric practices women in their 32nd 

to 40th week were identified by the nurse. The nurse asked 

the potential informant for permission to be telephoned by 

the investigator and/or was given an introductory letter 

describing the research. Women were then invited to 

participate in the study. If the woman met all study 

criteria and agreed to participate, the demographic form and 

prenatal questionnaires (ABS, Breastfeeding Social Pressure 

Scale, Breastfeeding Control Scale, Intention Scale) were 

done through the mail. 

In the university affiliated clinics, WIC clinic, and 

health department the investigator approached potential 

participants to invite their participation. Volunteers then 

completed the prenatal questionnaires while waiting to see 

the physician. All women were given a post-paid card to 

return to the investigator upon birth of their child. From 

this card it was determined if the mother had initiated 

breast or bottle-feeding. Bottle-feeding mothers' 

participation concluded at this time. The Breastfeeding 

Experience Scale, the Hassles and Uplifts Scale, and the 

Hughes Breastfeeding Support Scale were sent to all 

breastfeeding mothers to be completed at 6 weeks postpartum. 

Upon completion, mothers returned the packet of 

questionnaires by mail. 
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Recruitment in childbirth education classes was also 

done by the investigator. Couples were told about the study 

as a group. Interested mothers completed the questionnaires 

following the class or by mail. The remainder of the data 

collection was conducted as discussed earlier. Based upon 

the pilot study and the addition of 2 instruments for 

convergent validity purposes, it was estimated that data 

collection would take approximately 30 minutes for each time 

period. Data were collected between late April and early 

December, 1992. 

Data Analysis Plan 

Data from the study were analyzed by examining each of 

the research questions and study hypotheses. The first 

research question, dealing with differences of the two 

feeding groups on demographic variables, was addressed 

through the use of descriptive and non-parametric statistics 

and performance of one-way ANOVA. 

The second research question explored group differences 

of the two feeding groups on attitudes and subjective norms. 

Descriptive and non-parametric statistics and t-tests were 

used to ascertain significant group differences. 

Hypotheses of the theory of planned behavior and the 

breastfeeding intention and outcome model were addressed 

through model testing procedures. Figures 3 and 4 are 

representations of the functional equations for the original 



theory of planned behavior and the breastfeeding intention 

and outcome model, respectively. 
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The first functional equation in figure 3 is 

represented by hypotheses one through three. These 

hypotheses have been supported by previous empirical data, 

thus the direction of the relationships can be stated in the 

model. structural equation two is represented by hypotheses 

four and five. 

The first functional equation in figure 4 is 

represented by hypotheses six, seven, and eight. Functional 

equation two is represented by hypotheses nine and ten. 

Functional equation three is represented by hypotheses 

eleven, twelve, thirteen, fourteen, and fifteen. 

Each functional equation represents the additive effect 

of all the independent variables on the dependent variable. 

Each variable is weighted according to its relative impact 

on the dependent variable via stepwise multiple regression 

procedures. This weight is represented by the regression 

coefficient. The e represents the portion of the variance 

in the dependent variable not accounted for by the 

independent variables (Ferketich & Verran, 1990). In 

performing the test of the theory of planned behavior, the 

first equation was tested using multiple regression 

techniques. However, logistic regression was used in the 

second equation given the dichotomous nature of the infant 
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feeding variable, i.e. breastfeeding or bottle-feeding. 

Descriptive statistics were used to describe the data 

and path analysis was used to test the hypotheses of the 

models. Causal modeling and multiple regression assumptions 

were evaluated for evidence of violation through residual 

analysis techniques (Verran & Ferketich, 1984 and Ferketich 

& Verran, 1984). Detailed descriptions of the residual 

analysis are found in Chapter 4. 

Causal modeling assumptions include: 1) relations in 

the model are linear, additive, and causal; 2) each set of 

residuals is not correlated with the variables that precede 

it in the model nor are the sets correlated among 

themselves; 3) the model is recursive; and 4) variable of 

the model are measured without error (Ferketich & Verran, 

1990). statistical assumptions of multiple regression deal 

with the error terms in the equations. Pedhazur (1982) 

summarized the assumptions as: 1) the mean of the errors 

over many replications is zero; 2) residuals are not 

autocorrelated; 3) residuals are normally distributed; and 

4) the variance of the residuals at one point is equal to 

the variance of residuals at another point of the predicted 

dependent variable, or there is evidence of 

homoscedasticity. 

The path analytic technique utilized two steps. First, 

multiple regression an~lysis was used to generate parameters 
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for the theorized paths of the model and to determine their 

significance. criteria used for determining significance of 

links were p~.05 and coefficients greater than .05 (James, 

Mulaik, & Brett, 1982 and Pedhazur, 1982). 

Second, links theorized to be nonexistent were tested. 

For example in testing the breastfeeding intention and 

outcome model, the nonexistent links would be: 1) between 

attitudes and perceived breastfeeding experiences; and 2) 

between perceived behavioral control and perceived 

breastfeeding experiences (Ferketich and Verran, 1990). All 

variables would be regressed on breastfeeding duration to 

test this just-identified model. If these paths did not 

enter the equation and the theorized paths did, the model 

would be supported by the data. Following statistical 

analysis the results of the testing were assessed within the 

context of the theory (Ferketich & Verran, 1990) for 

possible respecification of the model. 

Finally, although not addressed by research questions, 

content analysis and descriptive statistics were used for 

the las-t ten items of BES which elicited information about 

non-breastmilk use and weaning. 

Summary 

Chapter III presented information regarding the study 

design, the causal modeling methodology, and the rationale 

for use in this study. Instruments used in the study 
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included a demographic questionnaire, four scales for use in 

prenatal data collection, and two scales for postpartum data 

collection. Two additional instruments were used for 

assessment of convergent and discriminant validity with two 

of the instruments. Reliability and validity assessment 

information based on a pilot was discussed along with 

subsequent assessment findings in this research. criteria 

for sample selection, data collection procedures, data 

analysis plans, and procedures for assuring protection of 

human subjects were described. 



CHAPTER IV 

RESULTS OF DATA ANALYSIS 

Introduction 
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The purposes of this study were: 1) to determine the 

efficacy of the theory of planned behavior (Ajzen & Madden, 

1985 and Ajzen, 1988) in predicting infant feeding 

intentions and subsequent behavior regardless of chosen 

feeding method; 2) to determine if modifications of the 

theory would increase explanation in predicting 

breastfeeding intentions and subsequent breastfeeding 

outcomes; and 3) to determine if there were differences 

between mothers who chose to breastfeed and mothers who 

chose to bottle-feed on demographic and prenatal model 

variables. Results of data analysis are presented in this 

chapter relating to each of the research questions. 

Finally, a report on the analysis of the last ten items of 

the Breastfeeding Experience Scale provides information on 

weaning and use of non-breast milk in the sample. 

The data were analyzed using the statistical Package 

for the Social Sciences PC+ Versions 4.0.1 and 5.0.1 

(SPSS/PC+). A criterion significance level of .05 or less 

was chosen for all statistical tests. 

Description of the Sample 

Research question one addressed sample characteristics 

and specifically, whether there were differences between 
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women who chose to breastfeed and women who chose to bottle

feed in education, income, ethnicity, marital status, and 

age. Table 9 presents sample characteristics for the total 

group, those who breast fed , and those who bottle-fed their 

infants. 

The two feeding groups differed substantially on all 

demographic characteristics. First, the breastfeeding group 

had more education. Sixty-nine percent of the breastfeeding 

mothers versus 25% of the bottle-feeding mothers had 

attended college or held a college or graduate degree. The 

education information was obtained in a manner that yielded 

ordinal level data and the feeding method data is 

categorical; therefore examination of mean differences was 

done by cross-tabulating the data and examining it in a 

contingency table. Pearson's chi-square and the likelihood 

ratio chi-square both had significant values (45.3 and 46.7, 

df=5, p~.OOOOl), indicating that feeding method and 

education level were not independent of one another. 

Second, bottle-feeding mothers were generally less 

affluent. Eighty-one percent of the bottle-feeding mothers 

had yearly incomes below $26,000.00, while 60% of their 

counterparts earned more than that amount. Again, a 

contingency table was used for examination of the income 

data. Chi-Square measures indicated that income and 



Table 9 Demographic Profile of Total Sample and Subgroups 

Characteristic 

Education 
In High School 
High School Graduate 
Trade/Business School 
Some College 
College Graduate 
Graduate/Professional 

Income 
Less than $13,000/yr 
$13,000 to 26,000/yr 
$26,000 to 39,000/yr 
$39,000 to 52,000/yr 
$52,000 to 65,000/yr 
$65,000 and up 

Prenatal Work/School 
Full-time 
Part-time 
Homemaker 
Maternity leave 
Other 

Marital status 
Married/Co-habitating 
Divorce/Separated/Widow 
single 

Ethnicity 
Anglo 
African American 
Hispanic 
Native American 
oriental 
Other 

Total 
n=251 

Breast 
n=176 

Bottle 
n=69 

Freg.(%) Freg.(%) Freg.(%) 

33(13%) 
63(25%) 
18 (7%) 
61(24%) 
51(20%) 
25(10%) 

79 (31%) 
51(20%) 
43(17%) 
32(13%) 

9(4%) 
21(8%) 

83(33%) 
27(11%) 
61(24%) 
56(22%) 
21 (8%) 

178(71%) 
15(6%) 
58(23%) 

181(72%) 
51(20%) 

8 (3%) 
2 ( .8%) 
6(2%) 
3(1%) 

11(6%) 
34(19%) 
10(6%) 
51(29%) 
45(26%) 
24(14%) 

36(21%) 
33(19%) 
39(22%) 
29(17%) 

8(5%) 
21(12%) 

71(41%) 
17(10%) 
34(19%) 
36(21%) 
15(9%) 

149(85%) 
10(6%) 
17(10%) 

147(84%) 
16(9%) 

3(2%) 
1 ( . 6%) 
6 (3%) 
2(1%) 

20(29%) 
25(36%) 

7(10%) 
10(15%) 

6(9%) 
1(1%) 

40(58%) 
16(23%) 

4(6%) 
3(4%) 
1(1%) 
0(0%) 

11(16%) 
9(13%) 

24 (35%) 
19(28%) 

5 (7%) 

28(41%) 
5(7%) 

36(52%) 

32(46%) 
31(45%) 

4(6%) 
1 (1.%) 
0(0%) 
1(1%) 
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Table 9 - continued 

Demographic Profile of Total Sample and Subgroups 

Characteristic 

Pregnancy # 
Primigravida 
Multigravida 

Range 
Mean 
Standard Deviation 

Total 
n=251 

Freg. (%) 

127(51%) 
124(49%) 

15 -41 
26.2 
5.9 

Breast 
n=176 

Freg. (%) 

76(43%) 
99(57%) 

16 - 41 
27.6 
5.4 

Bottle 
n=69 

Freg. (%) 

26 (38%) 
43(62%) 

15 - 40 
23.1 
5.9 
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feeding method were not independent (Pearson chi-square = 46 

and Likelihood ratio = 52, df=5, P5.00001). 

Third, prenatal employment status was examined. At the 

time of the first data collection (i.e. last 4 to 8 weeks of 

pregnancy) most women who ultimately bottle-fed their 

infants were homemakers (35%), while the greatest percentage 

of their breastfeeding counterparts were employed full-time 

outside the home (41%). Independence of prenatal employment 

status and feeding method was rejected with the chi-square 

statistics (Pearson chi-square = 14 and Likelihood ratio = 

16, df=4, P5.004 and .003). 

Fourth, marital status was examined across feeding 

groups. The majority of breastfeeding mothers were married 

or co-habitating (82%), while 41' of the bottle-feeding 
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group held that status. More than half of the bottle

feeding mothers were single (52%), while only 10% of the 

breastfeeding mothers had never been married. Widowed, 

divorced, and separated women were categorized together for 

examination of the marital status data in a contingency 

table. Again chi-square statistics for this data were 

significant, indicating marital status and feeding method 

were not independent (Pearson chi-square = 55 and Likelihood 

ratio = 51, df=2, p~.OOOOl). 

Fifth, ethnicity was examined by feeding method. The 

majority of breastfeeding mothers were Anglo (84%). The 

bottle-feeding group had more equal proportions of Anglo and 

African American mothers (46% and 45% respectively). 

overall, there were few numbers of "other" ethnic groups in 

either feeding group. For examination of ethnicity with a 

contingency table, Hispanic, Native American, Oriental, and 

"other" ethnicities were categorized together. Independence 

of ethnicity and feeding method was rejected with the chi

square statistics (Pearson chi-square = 43 and Likelihood 

ratio = 40, df=2, p~.OOOOl). 

Nearly equal numbers of primigravidas and multigravidas 

were present in the total sample. within feeding method 

groups, multigravidas outnumbered primigravidas. The 

difference was larger in the bottle-feeding group, however. 

The chi-square statistic for independence was smaller for 
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this characteristic, but still significant (Pearson chi

square = 6.8 and Likelihood ratio = 6.9, df=l, P5.01). 

Yate's correction for continuity was applied to improve the 

approximation and yielded a value of 6.1 which was 

significant at the p < .01 level. This analysis therefore 

leads to the conclusion that feeding method is not 

independent of gravidity. 

Finally, age differences across groups were examined. 

Prior to conducting a t-test the variable was examined for 

normalcy. Frequency data and descriptive statistics 

revealed a normal distribution for the age variable in the 

total sample and the breastfeeding sample. However, in the 

bottle-feeding group the frequency distribution displayed a 

positive skew (1.1) due to the large number of younger women 

in the group. Therefore, both a t-test and the Mann-Whitney 

test were conducted. The Mann-Whitney test, a form of the 

wilcoxon test for differences, does not require assumptions 

about the shape of the underlying distribution (Shavelson, 

1988). It tests the hypothesis that two independent samples 

come from populations having the same distribution. The 

test is computed by ranking data from both samples from 

smallest to largest. Ranks are then summed for each group 

and the mean rank is compared. The U test is a non

parametric analog to the t-test. 
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The bottle-feeding mothers (mean age 23.1 years) were 

significantly younger than their breast feeding counterparts 

(mean age 27.6 years) according to the t-test (t=-5.7, 

df=241, P5.001). The Mann-Whitney U value was 3190, z=-5.7, 

and an associated probability of 5 .0001. Therefore, both 

the parametric and nonparametric test confirmed that the 

women from the two feeding groups differed significantly in 

age. To examine whether feeding method was independent 

of recruitment site, a contingency table was examined. 

Table 10 summarizes the feeding method data by recruitment 

site. Ninety-one percent of the women who were recruited 

from childbirth education classes breastfed their newborns. 

The two feeding methods were more equally distributed in the 

women recruited from the university affiliated clinics and 

the health department clinics. Most women (86%) recruited 

from private obstetric practices chose to breastfeed. Chi

square statistics indicated that feeding method was not 

independent of recruitment site. This finding was expected 

since breastfeeding rates were reported to be lower by 

officials at the university and health department sites 

prior to commencement of data collection. Since these sites 

generally serve more indigent clients, income and education 

levels were expected to be lower among women recruited from 



Table 10 Feeding Method by Recruitment site 

Method 

site 
Childbirth Class 
University Clinics 
Health Department 
Private Practice 

Breast 

80 (91%) 
46 (52%) 
13 (50%) 
37 (86%) 

Pearson Chi-square 42.9, df=3, p~.OOOOl 
Likelihood Ratio 45.1, df=3, p~.OOOOl 

Bottle 

8 (9%) 
42 (48%) 
13 (50%) 

6 (14%) 

these sites and cross-tabulation of these variables 

supported this expectation. 
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In summary, there were significant differences across 

groups on all demographic characteristics. Women who chose 

to breastfeed were more likely to be married, to work 

outside the home, had more education, were more affluent, 

tended to be Anglo, and were older than their counterparts 

who bottle-fed. The majority of breastfeeding mothers were 

recruited from childbirth education classes and from private 

obstetric practices, while the university affiliated and 

health department subjects were evenly split in feeding 

method. Purposeful sampling of various prenatal sites was 

used to gain a heterogenous sample in terms of 

socioeconomics and ethnicity. In doing so, it appears that 

feeding method was also largely associated with place of 

recruitment. 



Prenatal Variable Differences 

Across Feeding Groups 
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Research question two addressed differences across 

feedings groups on the major prenatal variables of the 

model, (i.e. breastfeeding attitudes, social norms, 

perceived behavioral control, and infant feeding intention 

strength). Prior to conducting these tests the underlying 

distributions of the variables were examined to detect 

deviations from normalcy which may render statistical 

findings untrustworthy. This examination, using frequency 

data and descriptive statistics, was done for the total 

sample and the subgroup on which the theory of planned 

behavior was tested with. 

The variable, attitude towards breastfeeding, was 

normally distributed in both the total sample (Mean = 3.6, 

sd = .50) and the smaller subgroup (Mean = 3.5, sd = .51). 

Perceived behavioral control was also normally distributed 

in both samples (Total Sample Mean= 5.5, sd = .86; Subsample 

Mean = 5.6, sd = .81). Therefore, parametric procedures 

were indicated for examining means between the two feeding 

groups on these variables. 

The social pressure variable was examined by looking at 

the general social pressure items for each feeding method as 

well as the difference item. The general social pressure 

scores regarding breastfeeding {Total Sample Mean= 21.5, sd 
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= 13.3; Subsample Mean = 20.4, sd = 13.2) and bottle-feeding 

(Total Sample Mean= 18.3, sd = 12.4; subsample Mean = 19.6, 

sd = 12.7) were normally distributed in the samples. 

However, the difference score, computed by subtracting the 

bottle-feeding social pressure score from the breastfeeding 

score, was not normally distributed in either the total or 

reduced sample (Total Sample Mean= 3.3, sd = 11.0; Subsample 

Mean = .81, sd = 11.8). While there was no skew to the 

distribution, -there was marked kurtosis (total sample = 3.2; 

subgroup = 2.8). The histogram revealed a large number of 

cases falling at the middle of the distribution. 

Nonparametric tests, which do not assume that the data 

follow a normal distribution, were appropriate for 

statistical testing with the social pressure difference 

score. 

Finally, intention strength was examined. Because this 

variable was measured with one seven-point scale with 

anchors of definitely will bottle-feed and definitely will 

breastfeed, recoding of the data was performed to reflect 

strength of intention regardless of feeding method. In 

other words, a score of one would indicate a woman strongly 

intended to bottle-feed her infant. The recoding to a score 

of seven gave the appropriate weight to the score. This 

recoding was done only for purposes of comparing intention 

strength across groups (Total Sample Mean= 6.5, sd = .86; 
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Subsample Mean = 6.5, sd = .95). Intention strength was not 

normally distributed in either the total sample or the 

reduced sample. There was a negative skew (total sample = 

-1.8; subsample = -1.7) and kurtosis (total sample = 2.3; 

subsample = 1.5). The majority of women held very strong 

intentions to either breast or bottle-feed. Therefore, 

nonparametric procedures were used to compare the groups' 

intention strength. 

Table 11 summarizes the results of the mean comparisons 

across the feeding groups for the total sample (n=251) and 

for the sub-sample (n=138). Since the independent variable, 

feeding method, has only two levels, independent t-tests for 

determining mean differences were calculated for attitudes, 

social pressure to breastfeed, social pressure to bottle

feed, and perceived behavioral control. The Mann-Whitney 

test was the non-parametric test used for examining group 

differences in intention strength and the social pressure 

difference score. 

The feeding groups differed significantly on attitudes 

toward breastfeeding. Those who chose to breastfeed had 

more positive attitudes than those who bottle-fed. These 

differences were seen in the total sample, as well as the 

subsample. In terms of social pressure towards use of 

either feedinq method. The women who chose to breastfeed 

expressed significantly greater social pressure to 
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Table 11 Comparison of Prenatal Variables by Feeding Group 

for Total and Subgroup 

variable 

Attitude 
Mean(SD} 
statistic 

Social Pressure 
Breast Item: 
Mean(SD} 
statistic 

Bottle Item: 
Mean(SD} 
statistic 

Difference 
Score: 
Mean(SD} 

Total Subgroup 

Breast Bottle Breast Bottle 

3.8(.44} 3.2(.42} 3.8(.44} 3.2(.44} 
t=-10.0*** t=-9.0*** 

23(13.1} 17.7(13} 23.1(13} 17.7(13) 
t=-2.8** t=-2.5** 

18.3(12) 29.9(13} 17.3(12} 20.9(13) 
t=2.0** t=1.2 N.S. 

5.7(8.3} -3.2(14} 4.8(8.2} -3.2(14) 

statistic U=3354, z=-5.4**** U=1477, z=-4.0**** 

Perceived 
Behavioral Control 

Mean(SD} 5.5(.83) 5.5(.87} 5.6(.77} 5.5(.87) 
statistic t=.68 N.S. t=-.45 N.S. 

Intention Strength 
Mean(SD} 6.7(.64) 6.3(1.2) 6.6(.67) 6.3(1.2) 

statistic 

**** p < .0001 
*** P < .001 
** P ~ .05 

U=5729, z=-.85 N.S. U=2204, z=-.95 N.S. 

breastfeed from important people in their lives. Bottle

feeding mothers perceived that important others wanted them 

to bottle-feed in comparison with breastfeeding mothers. 

However, the significant difference across groups was not 
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apparent in the smaller subgroup. There was no significant 

difference in mean social pressure scores regarding bottle

feeding in the 138 women on whose data the test of the 

theory of planned behavior was carried out on. The 

nonparametric testing on the social pressure difference 

score indicated that the two distributions for this data 

were significantly different. This can be interpreted as 

saying that the mean difference scores were significantly 

different in the two groups. 

Finally, there were no significant differences across 

feeding groups of either the total or the reduced sample on 

the mean amount of perceived behavioral control or intention 

strength. Prenatally, women held a similar sense of control 

over performance of future feeding behavior and strength of 

intentions, regardless of subsequent feeding behavior. 

To detect if there were significant differences on the 

variables of attitude, general social pressure to breast

feed, general social pressure to bottle-feed, and perceived 

behavioral control, by place of recruitment, one-way 

analysis of variance was performed. There were significant 

differences across recruitment sites on the variables ,of 

attitude (F = 3.8, P < .01), social pressure to breastfeed 

(F = 2.9, P = .03), and perceived behavioral control (F= 

4.5, P = .004). Post hoc Scheffe procedures indicated women 

from childbirth education classes had significantly more 
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positive attitudes and felt more social pressure to 

breastfeed in comparison to women from the university 

affiliated clinics (p = .05). Conversely, women recruited 

from university affiliated and health department clinics 

held stronger perceived behavioral control beliefs than 

women from childbirth education classes. Since the majority 

of women from childbirth education classes breastfed their 

infants, it may be that there was less perceived control 

over future breastfeeding behavior. This would be 

consistent with theory of planned behavior assumptions about 

nonvolitional behavior (breastfeeding) versus volitional 

behavior (bottle-feeding). 

In summary, there were significant differences between 

women who breastfed and women who bottle-fed on the prenatal 

variables of attitudes toward breastfeeding and social 

pressure to breastfeed and bottle-feed. Differences were 

not apparent in perceived behavioral control or intention 

strength. The differences were similar in the total sample 

and the reduced sample, with the exception of social 

pressure scores to bottle-feed. Significant statistical 

differences were not apparent in the smaller group on this 

variable. Analysis of variance procedures revealed 

significant differences in attitudes, social pressure to 

breastfeed, and perceived behavioral control by place of 

recruitment. 
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Test of the Theory of Planned Behavior 

A causal modeling approach using multiple and logistic 

regression techniques was used to analyze the data for the 

test of the theory of planned behavior with a sub-sample of 

138 women. Sixty-nine women who bottle-fed and sixty-nine 

women who breastfed their infants after birth comprised the 

sub-sample. This sub-sample was formulated by sorting the 

data set by the feeding method variable and then limiting 

the sample size to 138. The sub-sample versus the total 

sample, which contained more than twice as many 

breastfeeders than bottle-feeders, was used to prevent 

unpredictable deviations in the statistical tests caused by 

a greater number of cases inherently different on the model 

variables. Results of data analysis for the test are 

presented in the following manner: 1) results of the 

hypothesized links test; 2) results of unhypothesized links 

test; 3) results of investigation of the residuals from the 

equations for violation of the assumptions of multiple 

regression; 4) results of exploratory data analysis via 

residual analysis for model respecification; and 5) 

presentation of the respecified model. 

Tests of Hypothesized Links 

Hierarchical forward multiple regression with the 

criterion significance level set at .05 was used to conduct 

the data analysis for the first equation of the model: 
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B(IFA) + B(SocPress) + B(PBC) + e = IFI. 

This equation tested that strength of infant feeding 

intentions (IFI) is determined by infant feeding attitudes 

(IFA) , social pressure to perform a given feeding method 

(SOCPRESS), and perceived behavioral control over future 

feeding behavior (PBC). As stated previously, the attitude 

measure was coded and scored to reflect attitudes toward 

breastfeeding. A difference score was utilized for the 

social pressure referent. General social pressure to 

bottle-feed was subtracted from general social pressure to 

breastfeed, thereby yielding a continuum of scores 

reflective of pressure to breastfeed. Perceived behavioral 

control scores were not altered since the items were worded 

in terms of feeding method in general and not specifically 

toward breast or bottle. Finally, infant feeding intentions 

were measured on a seven point scale with anchors of 

definitely will bottle-feed and definitely will breastfeed. 

The results of this analysis revealed that two of the 

three hypothesized links held (Figure 5). Infant feeding 

intentions were affected by attitudes and social pressure, 

but not perceived behavioral control. Women holding more 

positive attitudes toward breastfeeding had stronger 

intentions to breastfeed, while those holding less positive 

attitudes had stronger intentions to bottle-feed. Women 

perceiving greater pressure to breastfeed had stronger 
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intentions to breastfeed, while women with less pressure to 

breastfeed had stronger intentions to bottle-feed. 

Attitudes toward infant feeding was the strongest 

predictor with a beta weight of .55, while social pressure 

carried a beta weight of .21. Both variables' impact was 

positive as originally hypothesized. The two variables 

explained 42% of the variance in intention strength. 

8=.55 
Infant 
Feeding 
Attitudes ---------------

Infant 
Feeding 
Intentions r=.31 

Social 
pressure: 
infant feed i n g 

8=.21 
Rsq=.42 

Summary Table 

step R R2 Adjust R2 F Sig R2(Change) F 
Sig 
1 .62 .38 .37 81.5 .001 .38 81.5 .000 
2 .65 .42 .41 47.9 .001 .04 9.3 .003 

Figure 5. Multiple Regression: Equation One 

Logistic regression was used to test the second 

equation of the model: 

IFB = B(IFI) + B(PBC). 
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This equation tested that infant feeding behavior (i.e. 

breast or bottle-feeding) was determined by infant feeding 

intention strength (IFI) and perceived behavioral control 

over carrying out that behavior (PBC). 

Logistic regression was used because of the dichotomous 

nature of the dependent variable (Hosmer & Lemeshow, 1989 

and Norusis/SPSS, Inc., 1990). Logistic regression allows 

estimation of the probability that an event will occur. 

Parameters of the logistic regression model are estimated 

using the maximum-likelihood method. The analysis provides 

statistics for testing hypotheses about the coefficients of 

the model, as well as various means of assessing the 

goodness of fit of the logistic model with the data. 

The results of the logistic regression analysis 

indicated that strength of prenatal infant feeding 

intentions predicted actual feeding method after birth 

(Figure 6). Perceived behavioral control did not enter the 

model contrary to what was hypothesized. The regression 

coefficient for the logistic model was 2.0. This can be 

interpreted as saying that with each one unit increase in 

intention strength, the log odds of breastfeeding occurring 

increases by two (Hosmer & Lemeshow, 1989). The Wald 

statistic, based on a chi-square distribution and used for 

testing the null hypothesis that the coefficient is not 



Infant B=2.0 Infant 
Feeding ____ -.~ Feeding 
Intentions Behavior 

R=.35 
Rsq=.12 

Figure 6. Logistic Regression: 
Equation Two 
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different from zero, was calculated to be 25.2 (df = 1, P ~ 

.001). Thus, the hypothesis was rejected, leading to the 

conclusion that the coefficient was different from zero. 

The partial correlation coefficient, which indicates the 

relationship of the dependent variable with each of the 

independent variables, was .35 or in terms of explained 

variance in the dependent variable, twelve percent. 

Numerous methods were used for assessment of model fit 

with the data. According to Hosmer and Lemeshow (1989), a 

relatively unrigorous approach to assessment of fit is the 

classification table, which "is the result of cross-

classifying the outcome variable, y, with a dichotomous 

variable whose values are derived from the estimated 

logistic probabilities" (p.146). The table compares the 

predicted with the observed and gives rates of correct 

classification. In this research, 94% of the bottle-feeding 

mothers were correctly classified, while 98% of the breast-

feeders were correctly classified. Overall, 96% of the 

group was classified correctly. 
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The second means of assessing the goodness of fit was 

through examination of a histogram of the estimated 

probabilities of breastfeeding. A model that successfully 

distinguishes two groups will have heavy clustering of cases 

at respective ends of the probability plot (SPSSPC+, 1990), 

as was the case with this model. 

The third approach to assessing goodness of fit was 

through two statistics. The first statistic is based on the 

"likelihood" or the probability of the observed results 

given the parameter estimates. The likelihood is a small 

number less than one. Thus, -2 times the log of the 

likelihood (-2LL), can be used for the test(SPSSPC+, 1990). 

The desired, or perfect fitting model, will have a zero 

value for the -2LL. The value of the chi-square statistic 

for the -2LL for this logistic model was 35.6, with 135 df, 

and an associated significance level of 1.0. Since the 

significance level is large, the null hypothesis that the 

model fits perfectly, is not rejected. 

The second statistic calculated was the Goodness-of-fit 

statistic. If the model fits the data well this statistic 

should be similar to the -2LL. However, this statistic 

compares the observed probabilities to those predicted by 

the model. It thus uses residuals in its calculation 

(SPSSPC+, 1990). Cases with large residuals may alter the 

resulting statistic adversely. In this analysis, there were 
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two misclassified cases with very large residuals (-8.0). 

Thus the goodness-of-fit statistic, also based on the chi

square distribution, had a value of 143, df 135, P ~ .05. 

This piece of information contradicts the information 

provided by -2LL in testing the hypothesis that the model 

does not differ from the perfect model. 

Closer examination of the two cases that were 

misclassified revealed response values of seven on the 

intention variable; that is they had the strongest possible 

intention to breastfeed prenatally. They bottle-fed their 

infants instead. Deletion of these two cases from the 

analysis yielded -2LL and Goodness-of-fit statistics that 

suggested a perfect fit of the model to the data. However, 

the logistic regression coefficient became so large, along 

with its standard error, that the Wald statistic became 

small and insignificant. Thus, the parameter estimate could 

not be assessed as significantly different from zero. The 

decision was made to leave all cases intact and use the 

evidence available for assessing model fit. 

In summary, the first equation of the model was tested 

using forward entry multiple regression. Attitudes and 

social pressure explained 42% of the variance in the 

dependent variable, infant feeding intentions. Logistic 

regression was used for analysis of the data to test the 

second equation. strength of infant feeding intention 



predicted actual feeding behavior. Twelve percent of the 

variance was explained by this independent variable. 

Test of the Unhypothesized Links 
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This test consisted of regressing the dependent 

variable, feeding method, on all previous independent 

variables of the model (i.e. attitudes, social pressure, 

perceived behavioral control, and intention strength) via 

logistic regression. The analysis did not change from the 

previous test of the hypothesized links. None of the 

prenatal variables contributed independently and directly to 

feeding behavior. Intention strength was the only variable 

to directly effect actual feeding behavior after birth. 

Residual Analysis for Examination of ~fultiple Regression 

Assumptions 

The residuals of the first multiple regression equation 

were investigated for violations of statistical assumptions 

by: 1) examination for a zero mean; 2) normal distribution; 

3) homoscedasticity; and 4) independence (Verran & 

Ferketich, 1984). The residual statistics indicated that 

the mean was zero as established by a 95% confidence 

interval possessing a lower limit of" -1.99 and upper limit 

of 1.93. The histogram of the standardized residuals 

displayed a very slight positive skew. Further, the normal 

probability plot of the standardized residuals demonstrated 

little deviation from the expected straight line. 
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Homoscedasticity of the residuals was demonstrated by the 

standardized scatterplot of predicted residuals against 

observed residuals. Nearly equal bands of residuals around 

the zero were observed. Finally, independence of the 

residuals was supported with scatterplots of residuals 

against the independent variables of attitude and social 

pressure. The plots displayed a near random scatter of 

residuals. Therefore, no evidence of violation of 

statistical assumptions was found. 

Another concern with multiple regression analysis is 

collinearityamong independent variables (Pedhauzer, 1982). 

A moderate degree of collinearity was exhibited among the 

independent variables of the first equation. The bivariate 

correlation between attitudes and social pressure was .31, 

indicating a moderate relationship. The collinearity 

diagnostics of the statistical program demonstrated the 

moderate relation as well. There was a small eigenvalue 

(.01) associated with the social pressure variable along 

with a condition index of 14.5 and the associated large 

values in the variance proportions. However, the tolerance 

values for the two independent variables (.90) and the 

variance inflation factors of 1.1 are normal. Thus 

consideration of the different measures of collinearity 

raised an awareness of the dependence of the two independent 



variables, though not serious enough to warrant further 

action. 

Exploratory Data Analysis 
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One of the assumptions of causal modeling deals with 

correct specification of variables in the model (James, 

Mulaik, & Brett, 1982). The primary purpose of the test of 

the theory of planned behavior with breast and bottle

feeding mothers was to test its efficacy. However, 58% of 

the variance was left unexplained in the intention variable 

and 88% in feeding method at birth. Therefore, in an 

attempt to optimize model specification and increase 

explanatory power, exploratory data analysis was performed 

by plotting residuals from the first regression equation 

with selected demographic variables. 

The variables age, income, education, gravidity, and 

previous breastfeeding experience were plotted against the 

residuals. Since the education data were ordinal level, 

recoding was performed with conservative estimates of each 

level of education in years. Gravidity was dummy coded as 

either primigravida (1) or multigravida (0). 

Table 12 summarizes the results of the exploratory data 

analysis on the plotted residuals of intentions and selected 

demographic variables. The c~iterion for entering new 

variables into the regression model was that at least five 

percent of the variance in the residual is explained by the 
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variable's inclusion (Ferketich, 1990). Based on this, age, 

education, previous breastfeeding experience, and income 

were eligible for entry into the regression model. 

Forward entry multiple regression procedures were 

conducted with the new variables and the previous 

independent variables (attitude and social pressure). 

Figure 7 represents the results of the testing of the 

equation. Fifty-three percent of the variance in intention 

strength was predicted by attitudes, income, previous 

breastfeeding experience, and social pressure. Attitudes 

again entered the equation first and explained the most 

variance in the dependent variable. The two new variables, 

income and previous breastfeeding entered the equation on 

the second and third steps. Finally, social pressure 

entered the equation last. All beta weights were positive 

and indicated that more positive attitudes toward 

breastfeeding, higher income, previous experiences with 

breastfeeding, and greater social pressure to breastfeed 

positively effected intention strength. The increase in 

explained variance indicates that addition of the variables 

to the model provides a fuller explanation. 

Residual analysis for the equation revealed no 

significant violations of the statistical assumptions. The 
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Table 12 Plotted Intention Residuals ·with Demographics 

variable Correlation Partial Correlation 

Age 
Education 
Primigravida 
Previous Breastfeeding 
Income 

Infant 
Feeding 
Attitudes 

.28 

.29 

.13 

.27 

.38 

Infant 
Feeding 

8=.17./ Intentions 

.08 

.08 

.02 

.07 

.15 

Previous 
8reastfeed 
Experience ~ ~ Rsq=.53 

step R 
1 .60 
2 .70 
3 .72 
4 .73 
Figure 7: 
Behavior 

Social 
pressure: 
infant feedin~ 

R2 Adjust R2 
.36 .35 
.49 .48 
.51 .50 
.53 .52 

8=.14 

ummary Table 

F Sig R2(Change) 
71.1 .001 .36 
60.1 .001 .13 
44.2 .001 .02 
35.2 .001 .02 

Respecified Equation One of Theory of 

F Sig 
71.1 .000 
32.6 .000 
6.3 .01 
4.4 .03 

Planned 
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mean of the residuals was zero. The histogram of 

standardized residuals was nearly normal with only slight 

kurtosis. The normal probability plot confirmed the 

histogram interpretation. Homoscedasticity of the residuals 

was demonstrated by the standardized scatterplot of 

predicted residuals against observed residuals. Nearly 

equal bands of residuals around the zero were observed. 

Finally, independence of the residuals was supported with 

scatterplots of residuals against the independent variables 

of attitude, income, previous experience, and social 

pressure. The plots displayed a near random scatter of 

residuals for attitudes and social pressure. For the 

education variable, the residuals displayed characteristic 

vertical bands corresponding to the discrete values for 

education in years. The pattern of the residuals against 

the income variable also appeared to reflect the underlying 

income levels. 

For the second equation, the same demographic variables 

were added to the logistic regression model. Intentions 

mediated all other variable effects. None of the new 

variables met logistic criteria for entering the equation. 

Figure 8 summarizes the respecified model containing both 

equations. 



Infant 
Feeding 
Attitudes 

8=.40 

8=.32 
Income 

Previous B- .17 / 
Breastleed ~ , 
Experience 

B=.14 
r=.09 

Social 
pressure: 
infant feeding 

Infant B=2.2 
Feeding 
Intentions 

Rsq=.53 

Infant 
• Feeding 

Behavior 
R=.32 

Rsq=.10 

Figure 8:Respecified Model 
Theory of 
Planned Behavior 

.... 
f\J .... 
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Test of the Breastfeeding Intention and Outcome Model 

One hundred and seventy-six mothers who breast-fed 

their infants were eligible for contact 4 to 6 weeks 

postpartum to complete the Breastfeeding Experience Scale, 

Hughe's Breastfeeding Support Scale, and the Daily Hassles 

and Uplifts Scale (for purposes of construct validity 

assessment). Testing of the equations of the intention and 

outcome model was performed with 148 mothers of the original 

sample. 

Twenty-eight women did not return the questionnaires or 

were unreachable by phone or mail. Demographics of that 

group demonstrated a mean age of 23.4 years, a median income 

of $6,500 to $13,000 per year, and a mean education level of 

11.9 years. No one in this group had a college degree. 

Sixty-two percent of this group had no previous 

breastfeeding experience. Eighteen of the women were Anglo 

and ten were African American. The loss of ten African 

American mothers translated into a sixty-three percent loss 

of all African American breastfeeding mothers in the study. 

Therefore, in comparison to those who completed the study, 

this group was younger, had less education, and were less 

affluent. 

The results of the model test will be presented in the 

following manner: 1) results ot the hypothesized links test; 

2) results of unhypothesized links test; 3) results of 
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investigation of the residuals from the equations for 

violation of the assumptions of multiple regression; 4) 

results of exploratory data analysis via residual analysis 

for model respecification; and 5) presentation of the 

respecified model. 

Tests of Hypothesized Links 

Measures of some of the variable concepts differed 

slightly from the previous test. The attitude and perceived 

behavioral control measures were unchanged from the test of 

the theory of planned behavior. Social pressure was 

referenced with the general measure of social pressure to 

breastfeed. Perception of breastfeeding experiences was 

indexed with the total severity score from the Breastfeeding 

Experience Scale. Duration of breastfeeding was measured in 

days of actual breastfeeding. Finally, breastfeeding 

support was totaled and an average score was computed to 

reflect perceived levels of support. 

Figure 9 pictorially represents the results of the test 

of the three structural equations. Results of each equation 

test follow and a summary table for the steps of the 

multiple regression are presented in Table 13. 

Equation number one: 

B(BFA) + B(SOCPRESS) + B(PBC) + e = BF! 

This equation. tested the effects of breastfeeding 

attitudes, social pressure to breastfeed, and perceived 
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behavioral control on strength of breastfeeding intentions. 

Forward entry multiple regression resulted in breastfeeding 

attitudes and perceived behavioral control, but not social 

pressure, entering the equation in two steps (Figure 11). 

The strength of their contribution in predicting intention 

strength was nearly equal, as evidenced by their beta 

weights of .29 and .27 respectively. The variables 

explained twenty-three percent of the variance in intention 

strength. 

Equation number two: 

B(BFI) + B(SUPP) + e = PBE 

This equation tested the effects of strength of breast

feeding intentions and breastfeeding support on perception 

of breastfeeding experiences. strength of prenatal 

breastfeeding intentions, but not postpartum breast feeding 

support predicted the perception of breastfeeding 

experiences. In other words, stronger prenatal intentions 

to breastfeed positively affected experience perceptions. 

The negative beta weight of -.19 indicates that as strength 

of intentions increased women perceived lower levels of 

breastfeeding problem severity. The explanation of variance 

in perceived severity was small at four percent. 

The third equation: 

B(PBC) + B(BFI) + B(PBE) + B(SUPP) + e = BO 

This equation tested the effects of prenatal· perceived 
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control, breastfeeding intentions, perceived breastfeeding 

experiences, and breastfeeding support on breastfeeding 

duration. Prenatal breastfeeding intentions was the only 

variable to enter the equation. The positive beta weight of 

.22, indicated that increases in prenatal intention strength 

positively impacted the length of breastfeeding duration. 

Again, the explained variance in duration was small at five 

percent. 

Table 13 Equation summaries: Intention and outcome Model 

Summary Table 
Eguation One: 
Step R R2 Adjust R2 F Sig R2(Change) F Sig 
1 .42 .17 .17 29.2 .001 .17 29.2 .000 
2 .48 .23 .22 20.6 .001 .06 10.0 .002 
Eguation Two: 
Step R R2 Adjust R2 F Sig R2(Change) F sig 
1 .19 .04 .03 5.2 .024 .04 5.2 .024 
Eguation Three: 
Step R R2 Adjust R2 F Sig R2(Change) F sig 
1 .22 .05 .04 7.0 .009 .05 7.0 .009 

Test of the Unhypothesized Links 

Figure 10 represents the results of the test of the 

unhypothesized links of the breastfeeding intention and 

outcome model. Results of each equation test follow. 

There were no unhypothesized links to test for equation one. 

Equation number two: 

B(BFA) + B(SOCPRESS) + B(PBC) + B(BFI) + B(SUPP) + e = PBE 

This equation tested the effects of all prior 

independent variables on the dependent variable of perceived 
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breastfeeding experiences. contrary to the original 

hypotheses, perceived behavioral control had a negative 

direct effect on perceptions of breastfeeding experiences. 

In other words, a greater prenatal sense of control over 

carrying out breastfeeding resulted in perceptions of less 

severe problems postpartum. The beta weight for this 

variable was -.32. The variable explained ten percent of 

the variance in experience perceptions, a 6% increase over 

that explained by intention strength in the hypothesized 

link test. The direct link between prenatal intention 

strength and perception of experiences did not hold in this 

test. 

Equation number three: 

B(BFA)+ B(SOCPRESS)+ B(PBC)+ B(BFI)+ B(PBE)+ B(SUPP)+ e = BO 

This equation tested the effects of all independent 

variables on breastfeeding duration. Prenatal intention 

strength was the only variable to enter the equation as in 

the hypothesized links tests. 
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Residual Analysis for Multiple Regression Violations 

Investigation for violation of multiple regression 

assumptions by residual analysis was done for all three 

equations of the model. Equation one contained the 

independent variables attitudes toward breastfeeding and 

perceived behavioral control and the dependent variable 

intention strength. Equation two contained the independent 

variable perceived behavioral control and the dependent 

variable breastfeeding experience perceptions. Equation 

three contained the independent variable prenatal intention 

and the dependent variable breastfeeding duration. 

Residual analysis for the first equation revealed no 

significant violations of the statistical assumptions. The 

mean of the residuals was zero, as established with a 95% 

confidence interval possessing a lower limit of -.9465 and 

upper limit of .9351. The histogram of standardized 

residuals was nearly normal with only slight kurtosis. The 

normal probability plot confirmed the histogram 

interpretation. Homoscedasticity of the residuals was 

demonstrated by the standardized scatterplot of predicted 

residuals against observed residuals. Two nearly equal 

bands of residuals ran diagonally across the zero line 

reflecting the response values of the variable. Finally, 

independence of the residuals was supported with 

scatterplots of residuals against the independent variables 
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of attitude and perceived behavioral control. The plots 

displayed a characteristic diagonal bands corresponding to 

the discrete values for each variable with equal variation. 

Residual analysis of the second equation also revealed 

no significant violations of the statistical assumptions. 

The mean of the residuals was zero, as established with a 

95% confidence interval possessing a lower limit of -15.00 

and upper limit of 15.10. The histogram of standardized 

residuals was nearly normal with a slight negative skew. The 

normal probability plot confirmed the histogram 

interpretation. Homoscedasticity of the residuals was 

demonstrated by the standardized scatterplot of predicted 

residuals against observed residuals. The scatter of the 

residuals about the zero was close to the same at each level 

of the predicted score. Finally, independence was supported 

with a scatterplot of the residuals against the independent 

variable perceived behavioral control. This plot displayed 

the horizontal band of residuals nearly equally spaced 

around the zero line. 

Finally, residual analysis for the third equation 

demonstrated slight problems with assumption violations. 

The mean of the residuals was zero as established with a 

confidence interval possessing a lower limit of -23.87 and 

upper limit of 23.76. The histogram of standardized 

residuals revealed a distribution with some kurtosis near 



131 

the middle of the distribution. The normal probability plot 

did not display as straight a line as in the other 

equations. However, taken with the fact that 

homoscedasticity was evident, as evidenced by equal scatter 

of points along the predicted line, as well as independence, 

there was insufficient evidence to warrant transformation 

(Verran & Ferketich, 1989). 

Exploratory Analysis for Model Respecification 

Exploratory analysis of residuals from the regression 

equations with selected demographic variables was conducted 

to optimize model specification and increase explanatory 

power. The variables age, income, education, and previous 

breastfeeding experience were plotted against the residuals. 

Since the education data were ordinal level, recoding was 

performed with conservative estimates of each level of 

education in years. 

Table 14 summarizes the results of the exploratory data 

analysis on the plotted residuals of intentions, perceived 

experiences, and breastfeeding duration with selected 

demographic variables. The criterion for entering new 

variables into the regression model was an explanation in 

variance in a dependent variable of at least five percent 

(Ferketich, 1990). Therefore, previous breastfeeding and 

education were entered into the forward multiple regression 

for equations two and three respectively. 
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Table 14 Plotted Residuals with Demographics 

variable Correlation Partial Correlation 

Age 
Education 
Previous Breastfeeding 
Income 

Age 
Education 
Previous Breastfeeding 
Income 

Age 
Education 
Previous Breastfeeding 
Income 

Respecified Model 

Intention 
.10 
.08 
.10 
.11 

Experiences 

.10 

.04 
-.21 
-.05 

Duration 

.21 

.23 

.10 

.10 

.01 

.01 

.01 

.01 

.01 

.00 

.05 

.00 

.04 

.05 

.01 

.01 

Figure 11 represents the respecified model that 

resulted from the multiple regression analysis. Equation 

one consisted of the dependent variable intentions and the 

independent variables of attitudes and perceived behavioral 

control. Equation two consisted of the dependent variable 

breastfeeding experience perceptions and the independent 

variables previous breastfeeding experience and perceived 

behavioral control. Equation three consisted of the 

dependent variable duration of breastfeeding and the 

independent variables intentions and education. 
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variables that met the criteria p < .05 entered the 

equations. Therefore, only one new variable, education, 

entered the regression model in equation three on the second 

step. The beta coefficient, indicating the strength of the 

relationship, was .22. This variable equaled intentions in 

relative contribution to the variance in the dependent 

variable, duration of breastfeeding, and together explained 

nine percent of the variance. Table 15 summarizes each 

equation's results. 

The residuals of the third equation were examined for 

violation of multiple regression assumptions. No 

significant violations were found. The mean of the 

residuals was zero as established with a 95% confidence 

interval possessing a lower limit of -23.21 and upper limit 

of 23.16. The histogram and normal probability plot 

displayed evidence of some kurtosis at the middle of the 

distribution. There was no evidence of heteroscedasticity 

or violations of independence. 

As in the test of the theory of planned behavior, there 

were indicators of moderate problems with collinearity among 

the independent variables. Given evidence of acceptable 

values in the variance inflation factors and the tolerances, 

the decision was made not to transform the data (Verran & 

Ferketich, 1989). 
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Table 15 Equation summaries: Respecified Intention and 

outcome Model 

Summary Table 

Eguation One: DeQendent Variable Intentions 

Step R R2 Adjust R2 F Sig R2(Change) F Sig 
1 .42 .17 .17 29.2 .001 
2 .48 .23 .22 20.6 .001 .06 10.0 .002 

Egu~t.ion Two: DeQendent Variable EXQeriences 

step R R2 Adjust R2 F Sig R2(Change) F Sig 
1 .32 .10 .10 16.2 .001 

Eguation Three: DeQendent Variable Duration 

step R R2 Adjust R2 F Sig R2(Change) F Sig 
1 .22 .05 .04 7.0 .009 
2 .31 .09 .08 7.3 .001 .048 7.35 .008 

Predictive Validity Testing 

Evidence of construct validity was sought through the 

model tests for several of the test instruments/measures. 

Predictive validity evidence was gained for the Attitudes on 

Breastfeeding Scale (ABS) in both model tests, the social 

pressure measure in the test of theory of planned behavior, 

the Infant Feeding Control Scale in the test of the 

intention and outcome model, and the intention measure in 

both tests. All beta, coefficients were significant at the 

.05 level or less, and their magnitude exceeded the 

criterion of .05 (James, et al., 1982). Predictive validity 
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evidence was not gained for the Breastfeeding Experience 

Scale in this sample since the hypothesized link to duration 

of breast feeding was not supported. 

content Analysis of Part II 

of the 

Breastfeeding Experience Scale 

The last ten items of the Breastfeeding Experience 

Scale elicit information regarding continuation of 

breastfeeding, time of weaning if applicable, reasons for 

weaning, and use of formula supplements and complements. 

Frequencies and descriptive statistics were used to analyze 

the data and are presented here. 

continuation/Weaning Information 

One hundred and nineteen mothers continued to 

breastfeed at the four to six weeks postpartum data 

collection. Twenty-nine (19.5%) mothers discontinued by the 

time of the second data collection. The mothers weaned 

between two and forty-two days after birth (mean = 16.7 

days, mode and median = 14 days, standard deviation = 10.9). 

Mothers were asked what events led to their weaning and 

if any of the problems reported earlier were directly' 

related to their weaning. Table 16 displays reasons given 

for weaning. Twenty-three (78%) attributed their weaning 

directly to a problem(s) they had reported in Part I of the 

questionnaire. 
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Most mothers attributed their weaning to multiple 

reasons. The most frequent problems centered around worry 

about adequate milk supply, worry about baby getting enough 

milk, and infant weight loss worries. Infant difficulty 

with latch-on to the breast was the second most common 

reason cited for weaning. Breast problems such as sore, 

cracked nipples and breast infections were also frequently 

reported. The remaining reasons were cited by one to three 

mothers. 

Ten (36%) of the weaning mothers reported they did not 

use non-breast milk before weaning their infants. Five 

(50%) used formula as a sUbstitute (supplement) for 

breastfeeding, two used it to complement breastfeeding, and 

two used it in both ways. The mothers started using non

breast milk supplements and complements between the day of 

birth and fourteen days after birth (mean = 5.4 days, median 

= 4.5 days, mode = day of birth, standard deviation = 5 

days). 

The demographic characteristics and variables of the 

intention and outcome model were compared in the weaning and 

the non-weaning mothers to detect differences (Table 17). 

The mothers who weaned prior to the postpartum data 

collection were significantly younger and less educated than 

those who continued to breastteed. There were no 

significant differences on the model variables except for 
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Table 16 Reported Events Leading to Weaning 

Reason Frequency 

Insufficient Milk: 
worry about milk supply 8 
worry baby not getting enough 8 

"stressed out by other situation .. low milk supply" 1 

"Milk ran out" 1 

"Too much milk" 1 

Infant Weight Loss: 
Actual 1 
Worry about loss 3 

Latch-on difficulty 7 . 
"inverted nipples" 1 
"baby had tongue thrust" 1 

sucking Difficulty 1 

Infant Reluctant to nurse: 
Fussiness 2 
Sleepy 3 

Sore Nipples 6 

Cracked Nipples 4 

Breast Infection (Mastitis) 3 

Leaking Breasts 3 

Engorgement 1 

"Constant Feeding" 1 

"Using me as pacifier" 1 

"Constant company" 1 

"Baby preferred bottle" 2 

Fatigue/Tired Mother 2 
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Table 16-Continued Reported Events Leading to Weaning 

Reason Frequency 

"Return to work" (planned weaning) 

Combining Work and Breastfeeding 

Maternal illness: 
"reaction to pain medication" 
"medications incompatible with nursing" 
"strep throat- didn't want to give to babe" 

number of breastfeeding events. The weaning mothers 

reported fewer breastfeeding events. Because the event 

3 

1 

1 
1 
1 

score measures events considered non-problematic, as well as 

those considered problematic, an actual problem score was 

calculated. There were no significant differences across 

groups in actual problems. To obtain a more sensitive 

measure of perceived severity, the total severity score was 

divided by the total number of actual problems. The 

resulting "experience" score differed significantly in the 

two groups. Mothers who weaned had greater experience 

scores, indicating higher perceived severity. This 

experience score will be used in future tests of the 

intention and outcome model. 

Use of Non-Breast Milk in continued Breastfeeding Group 

Less than half (43%) of the one hundred and nineteen 

women who continued to breastfeed used non-breast milk in 
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Table 17 Demographic and Model Variables in Weaning and 

Non-Weaning Mothers. 

Variable Number cases Mean s.d. t-value 2-tail Sig 

Age 
Weaned 28 25.4 5.1 -3.4 .001 
continued 118 29.0 5.1 

Education 
Weaned 28 12.9 2.6 -3.8 .001 
continued 118 14.7 2.3 

Income 
Weaned 27 5.2 3.0 -1.67 .097 
continued 115 6.4 3.5 

Attitudes 
Weaned 28 3.7 .4 -1.68 .098 
continued 119 3.8 .4 

Social Press-
ure Breast 

Weaned 28 23.9 15.5 -.01 .991 
continued 118 23.9 12.7 

Perceived 
Control 

Weaned 28 5.6 .8 .52 .603 
continued 119 5.5 .8 

Support Score 
Weaned 29 2.8 .9 -1.28 .204 
continued 119 3.0 

Severity Score 
Weaned 29 14.5 9.0 1.52 .131 
continued 119 12.0 7.8 

Events Score 
Weaned 27 6.2 2.9 -2.98 .003 
continued 116 8.2 3.2 

Problem Score 
Weaned 29 6.0 3.0 -1.09 .276 
continued 119 6.7 3.5 
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Table 17 continued Demographic and Model Variables in 

Weaning and Non-Weaning Mothers. 

variable Number cases Mean s.d. t-value 2-tail Sig 

Problem Score 
/Severity 

Weaned 28 2.3 .8 4.20 .001 
continued 118 1.7 .5 

addition to their own milk. Of the fifty-one women who used 

non-breast milk, twenty-six (50%) used it as sUbstitute 

(supplement) for feeding sessions at the breast. Eleven 

(21%) used it to complement or provide extra nourishment 

following breastfeeding and fourteen (27%) used it for both 

purposes. These mothers began using non-breast milk 

supplements or complements as early as the day of birth and 

as late as six weeks after birth (mean = 18.7 days, mode = 

28 days, median = 17 days, standard deviation = 12 days). 

The number of non-breast milk feedings per day ranged from 

.1 to 8 (mean = 2.3, mode = 1, median = 2, standard 

deviation = 1.8). Compared to mothers who had used non

breast milk before weaning, these mothers started using non-

breast milk later (t = 8.3, df = 40, P ~ .001), but 

percentage of mothers using it as a sUbstitute was similar 

in both groups (50%). 



142 

Summary 

This chapter presented the results of data analysis. 

The study's total sample, as well as subgroups composed of 

women who chose to breastfeed or chose to bottle-feed, were 

described. Differences between the breast and bottle

feeding groups were presented in terms of demographic 

characteristics and the model variables. There were 

significant differences between the two groups of women on 

all major demographic variables and on some of the model 

variables. 

The model testing procedure and results for the theory 

of planned behavior and the breastfeeding intention and 

outcome model was presented. Residual analysis results were 

presented for both model tests. The respecified models that 

resulted from exploratory data analysis were presented. 

The theory of planned behavior test with both breast 

and bottle-feeding mothers was largely supported as 

hypothesized. The variable perceived behavioral control did 

not enter the regression model. Previous breastfeeding 

experience and income were added to the first stage of the 

model following respecification. Fifty-two percent of the 

variance in infant feeding intentions was explained by 

attitudes, income, previous breastfeeding experience, and 

social pressure. Intentions alone predicted subsequent 

feeding behavior as indicated by logistic regression. 
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The intention and outcome model testing results 

partially supported the theory of planned behavior's utility 

in predicting breastfeeding intentions and behaviors. 

Social pressure to breastfeed did not enter the model, but 

attitudes and perceived behavioral control explained twenty

three percent of the variance in intention strength. The 

modifications to the third stage of the model were not well 

supported. Prenatal intention strength predicted duration 

of breastfeeding (R2 = .04), but not breastfeeding 

experiences. Prenatal perceptions of control over future 

breastfeeding behavior negatively impacted perceptions of 

experiences in the early postpartum. The mediating effect 

of breastfeeding experiences was not supported in either the 

relationship between prenatal intentions and breastfeeding 

duration or postpartum support and breastfeeding duration. 

Postpartum support did not enter the model at all. 

Respecification of the model resulted with the addition of 

education to predict breastfeeding duration (R2 = .09). 

Discussion and interpretation of the results will be 

presented in the next chapter. Limitations of the study, 

significance for nursing, and recommendations for future 

research will be discussed. 
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This descriptive correlational study utilized a causal 

modeling approach to determine the efficacy of an 

established social psychology theory in the prediction of 

infant feeding intentions and subsequent behavior. Second, 

modification of the Theory of Planned Behavior (Ajzen, 1988) 

was performed to improve explanation of the process of 

forming intentions to breastfeed, actually initiating 

breastfeeding, and maintaining the behavior. A discussion 

of the results of these model tests and other research 

questions is presented in this chapter. Theoretical and 

methodological issues, as well as implications for nursing 

science, practice, and future research are discussed. 

Study Sample 

Research question one examined differences between the 

breast and bottle feeding mothers in this sample on selected 

demographic variables. This information is important to the 

interpretation of the results since it provides a background 

against which the tests were performed and contributes to 

the overall generalizability of the results. Further, 

demographics have traditionally differentiated breastfeeding 

and bottle-feeding mothers, thus it was important to examine 

the sample from that standpoint. 
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Table 9 presented the demographic profile of the total 

sample, breastfeeding, and bottle-feeding sub-samples. 

Before discussing the differences between the two feeding 

groups, the total sample will be compared to the larger 

population of childbearing women at the state, and when 

possible, at the local level. Because the study sample carne 

from the larger Kansas City metropolitan area, versus Kansas 

city alone, comparison is best made to the larger Missouri 

childbearing population. 

The age range in the total sample was from fifteen to 

forty-one years. In comparison to the age range of women 

who bore children in the state of Missouri in 1989, this 

sample is quite similar, with the exception that the 

extremes in age are not represented, that is those under 15 

years or between 42 and 49 years (Missouri Vital Statistics, 

1989). Adolescents (15 - 19 years) made up 13.7% of the 

total sample, the same percentage as that of the Missouri 

childbearers of 1989. On a local basis (i.e. childbearing 

women in Kansas city, in 1989) the study sample had a 

smaller percentage of adolescents (13.7% vs 17%). 

Seventy-two percent of the total sample was Anglo, a 

figure 10% below that of the 1989 Missouri childbearing 

women. Twenty percent of the study sample versus 16% of the 

Missouri cohort were of African American heritage. However, 
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in Kansas city proper, 41% of all live births in 1989 were 

to mothers of African American origin. 

Twenty-seven percent of all 1989 Missouri births were 

to unmarried women. In Kansas City this figure was 43.6%, 

and in the study sample was 29%. The percentage of 

primigravidas in the total sample was larger than in the 

previously cited Missouri childbearing population (i.e. 51% 

versus 40%). 

Based on the demographic comparisons, it appears that 

this convenience sample of childbearing women had greater 

similarities to the larger statewide cohort than to the 

local group of women giving birth in 1989. In terms of 

generalizability, results of the study should extend to that 

level. 

comparison of Breast and Bottle-feeding Mothers: 

Demographics 

One hundred and seventy-six women (72%) initiated 

breastfeeding, while sixty-nine (28%) bottle-fed their 

newborns in this sample. Over sampling of women intending 

to breastfeed was done to ensure an adequate number of 

subjects for the intention and outcome model test. 

Therefore, comparison of the proportions of breast and 

bottle feeders to the general childbearing population of 

this region of the country cannot be made. 
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Women in this study initiating breastfeeding were more 

likely to be married, worked outside the horne prenatally, 

had more education, were relatively more affluent, Anglo, 

and older than their counterparts who initiated bottle

feeding. These findings are generally in agreement with 

previous research concerning demographic variables 

associated with incidence and duration of breastfeeding 

(Ryan, et al., 1991; Kurinij, Shiono, and Rhoads, 1988; and 

Martinez & Kreiger, 1985). 

The significance of result replication lies in the 

possibility that these salient differentiating demographic 

characteristics may act as antecedents or covariates of 

psychosocial determinants of breastfeeding initiation. This 

research indicated that one demographic variable, income, 

was a covariate in predicting :i.nfant feeding intentions, the 

direct determinant of infant feeding behavior. Whether 

income was an antecedent of the other variables that 

predicted prenatal intentions, (i.e. attitudes, social 

pressure, and previous behavior) was not tested in this 

research. Therefore it can only be said that income had an 

indirect effect on breastfeeding initiation through the 

independent variable of prenatal intention. 

In building a causal model of breastfeeding initiation, 

Dusdieker, et ale (1985), found that education was the only 

exogenous demographic variable that predicted maternal 
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breastfeeding beliefs and worries, which in turn predicted 

initiation of breastfeeding. Because of the large 

correlations between demographic variables such as education 

and income, they chose to use education in building their 

model. In this research income and education were highly 

correlated (r =.65) and income accounted for a greater 

proportion of variance in intentions then education, and 

thus entered the model. These findings suggest that at-risk 

groups can be targeted for interventions by health care 

providers to alter beliefs, values, and attitudes which were 

shown in this research and others (Faden, 1988 and Manstead, 

Proffitt, and Smart, 1983) to indirectly predict 

breastfeeding initiation and/or duration. Therefore, future 

research is indicated to further explore the relationship of 

demographic variables to psychosocial variables known to 

predict breastfeeding. 

Finally, a demographic finding of interest was the non

independence of prenatal work status and subsequent feeding 

method. Fifty-one percent of the women initiating 

breastfeeding versus 20% of the bottle-feeding mothers 

either worked full or part-time at the time of prenatal data 

collection. Thirty-five percent of the bottle-feeding 

mothers versus 19% of the breastfeeding mothers were 

homemakers prenatally. 
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Currently, there is much interest in the role that 

postpartum employment and/or plans to return to work play in 

the initiation of breastfeeding due to the great number of 

women in our labor force. In this research, some women 

volunteered prenatally that their breastfeeding intentions, 

in terms of length of time they planned to breastfeed, were 

influenced by their planned return to work. And, of the 

twenty-nine women who discontinued breastfeeding by the 

postpartum follow-up, three (10%) weaned due to their return 

to work. If the assumption is made that women who work 

prenatally will return to work in the postpartum at some 

point, it appears that work plans did not negatively 

influence the initiation of breastfeeding in this sample. 

caution must be exercised in making this observation 

however, since socioeconomic status was not controlled for 

in the statistical analysis that provided this information. 

In their research dealing with postpartum employment 

and breastfeeding, Gielen, Faden, O'Campo, Brown, and Paige, 

(1991) and Kurinij, Shiono, Ezrine, and Rhoads, (1989) 

controlled demographics during statistical analyses. Using 

logistic regression, they found that there was no 

association between planning to return to work within the 

first 6 months postpartum and initiation of breastfeeding. 

However, cessation of breastfeeding as early as two to three 

months postpartum was associated with actual employment 
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(Gielen, et al., 1991). In the current research, postpartum 

data collection was done early (four to six weeks), so it is 

not known how this sample would compare to those in the 

Gielen, et al. study. Compilation of this kind of 

information may eventually lead to interventions or 

guidelines for employers to support breastfeeding in 

employment settings. 

Comparison of Breast and Bottle-feeding Mothers: 

Model Variables 

Research question two addressed differences across 

feeding groups on the major prenatal variables of the 

models. There were significant differences between women 

who breastfed and women who bottlefed on the prenatal 

variables of attitudes toward breastfeeding and social 

pressure to breastfeed and bottlefeed. Differences were not 

apparent in perceived behavioral control or intention 

strength. The differences were similar in the total sample 

and the reduced sample on whom the theory of planned 

behavior was tested, with the exception of social pressure 

scores to bottlefeed. Significant statistical differences 

were not apparent in the smaller group on this variable. 

Manstead, Proffit, and Smart (1983), using the theory 

of reasoned action as their framework, also studied infant 

feeding intentions and behavior. Thus their work used the 

same variables as this research, with the exception of 
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perceived behavioral control. Their comparison of breast 

and bottle-feeding mothers on the study variables produced 

similar results to this research. Attitudes toward 

breastfeeding were more positive among women who chose to 

breast feed in the first six weeks postpartum than those who 

bottle-fed. Normative beliefs (i.e. social pressure) about 

breastfeeding were stronger among breastfeeding mothers, 

while bottle-feeding mothers held stronger bottle-feeding 

normative beliefs. 

Faden (1988) also used the theory of reasoned action as 

the framework for her study of determinants of infant 

feeding. She too found that women generally held more 

positive attitudes toward the feeding method that they 

chose. Similarly, breastfeeders believed that significant 

others wanted them to breastfeed, while bottle-feeding 

mothers perceived pressure to bottle-feed. 

Faden's study incorporated a confidence variable which 

was similar to the perceived behavioral control concept in 

this study. Women in Faden's study were asked to assess 

their confidence in their ability to breastfeed in ten 

different circumstances. Faden found that women who 

intended to breastfeed prenatally, but actually initiated 

bottle-feeding, had the lowest confidence scores. In this 

research perceived behavioral control, which included a 

measure of confidence, did not focus on breastfeeding, but 
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on method of choice. Therefore, the finding of no 

significant difference between feeding groups was somewhat 

surprising given the volitional nature of bottle-feeding. 

It was expected that bottle-feeding mothers would have 

higher PBC levels than the breastfeeding mothers. However, 

this group of breastfeeding mothers generally possessed very 

high levels of perceived behavioral control which lent to 

the non-significant differences between the two groups. 

The finding of no significant difference in intention 

strength was also somewhat surprising. Women who breast fed 

had slightly higher mean intention scores than bottle

feeding mothers (6.6 vs 6.3) and there was less variance in 

their responses (s.d •. 66 vs 1.2). The greater variance 

among bottle-feeding mothers indicates they still had some 

uncertainty about their chosen method four to six weeks 

before birth. Perhaps being faced with a scale that had 

breastfeeding on one end and bottle-feeding on the other 

end, brought out uncertainties regarding their intentions. 

Breastfeeding mothers on the other hand, may have gone with 

the more "socially desirable" strong responses or this group 

was truly certain. Faden (1988) found that women who were 

"very certain" about breast feeding prenatally were more 

likely to report making the decision to breastfeed before 

pregnancy. This may have been the case with this group of 

mothers. This question should be asked in future research, 
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Those intending to breast feed in this study reported 

plans of breastfeeding from four weeks to two years. The 

mean length of time was 23 weeks, the mode was 24 weeks, and 

the median was twenty weeks. This indicates this group of 

women generally planned to breastfeed for at least the 

professionally recommended time period of four to six months 

(American Academy of Pediatrics). This could be interpreted 

as another indicator of strong intentions or motivation. 

The significant differences on model variables found in 

breast and bottle-feeding women suggest different belief 

structures. Taken with the significant differences in 

demographic characteristics between feeding groups 

underscores the need for examining how demographic variables 

effect such psychosocial variables as attitudes, social 

norms, and perceived behavioral control. 

Test of the Theory of Planned Behavior 

The test of the theory of planned behavior (Ajzen, 

1988) was carried out with a sample consisting of equal 

numbers of breastfeeding and bottle-feeding women. Three 

issues were considered in the interpretation of the test 

results. First, how well was the theory supported, in terms 

of its hypotheses? Second, was the magnitude of explanation 

of variance in the dependent variables of the model 
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adequate? Third, given the magnitude of variance 

explanation, was model respecification appropriate with this 

established social psychology theory? 

The test was partially supportive of the hypotheses of 

the theory. Prenatal infant feeding intentions were 

significantly affected by prenatal attitudes and social 

pressure, but not perceived behavioral control. Actual 

feeding behavior was predicted by prenatal intentions, which 

mediated the effects of attitudes and social pressure. 

Perceived behavioral control over future behavior d.~d not 

statistically impact either intentions or behaviors as 

hypothesized by the theory. 

The theory of planned behavior essentially reduced to 

the theory of reasoned action (Ajzen and Fishbein, 1980) in 

this test. Ajzen (1988) stated that when "behavioral control 

approaches its maximum and issues of control are not among 

an individuals's important considerations" this would occur 

(p. 136). Mean perceived behavioral control in this group 

was 5.6 (scale of 1 to 7). It appears that levels were 

approaching maximum and perhaps for those intending to 

bottle-feed, issues of control were not of importance in 

considering future behavior since it is largely under 

volitional control. Therefore, it may not have been 

appropriate to include the variable in the test at all. 
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Forty-two percent of the variance in prenatal 

intentions was explained by attitudes and social pressure, 

with attitudes (B=.55) playing a dominant role in the 

prediction as compared to norms (B=.21). Manstead, 

Proffitt, and Smart (1983) reported 61% of the variance in 

intentions was predicted by attitudes and social pressure in 

their test of the theory of reasoned action with infant 

feeding behavior. Further, attitudes (B=.61) versus norms 

(B=.22) was the stronger predictor of intentions. Thus, the 

magnitude of explained variance in intention strength was 

nearly twenty percent less in this research, but the 

relative contributions of attitudes and social pressure were 

quite similar. Differences in study instruments may account 

for some of this difference. comparison of zero order 

correlations from both studies revealed similar correlations 

between attitudes and intentions and attitudes and behavior. 

Norms/social pressure, on the other hand, had smaller 

correlations with intentions and feeding method. 

In terms of the relative importance of the predictor 

variables, the dominance of attitudes over norms/social 

pressure may be explained by the nature of the behavior in 

question. In choosing a feeding method women may take into 

consideration significant others' opinions and expectations, 

but ultimately make the decision themselves. They will be 

the one to breastfeed the infant. Personal attitudes would 
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likely influence the decision more than social pressure. 

Finally, Ajzen (1988; 1991) stated that the relative 

importance of the variables is expected to vary across 

behaviors and situations, and that in some cases only one of 

the variables may significantly impact intentions. 

To test the second equation of the model in their test 

of the theory of reasoned action, Manstead, Proffitt, and 

Smart (1983), used logit regression, whereas logistic 

regression was used in this research. They did not report a 

figure representing the explained variance in behavior, nor 

did Faden (1988) in her test of the modified theory of 

reasoned action. Ajzen and Madden (1986) and Ajzen (1991) 

reported multiple correlations between intentions and 

behaviors ranging from .26 to .84 in several tests of the 

theory of reasoned action or planned behavior. The multiple 

correlation of .35 in this research is relatively low. Use 

of one item to measure intention strength, may partially 

account for this finding. other research using this 

framework has sometimes utilized multiple items to elicit a 

measure of intention strength. This may be indicated for 

future research. 

Respecification of the model with the addition of 

income and previous breastfeeding experience increased 

explanation to fifty-three percent. While forty-seven 

percent of the variance is left unexplained, the addition of 
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the two variables certainly improved the model's power to 

explain intention strength. The fact that neither of the 

added variables exerted a direct effect on behavior; i.e. 

actual feeding method, indicates that intentions may mediate 

the effect of income and previous experience on infant 

feeding behavior. Since intention's contribution to the 

explanation of feeding method initiation was limited to 

twelve percent, other variables not studied in this research 

should be considered in future research. 

The question of appropriateness of model 

respecification with an established theory remains open to 

question. While the parsimony of the theory of reasoned 

action is desirable, the power gained by respecification is 

also important. The respecified model in this research is 

to be considered "exploratory" in nature and necessarily 

needs to be tested in another sample for definitive 

judgements to be made about it validity (James, Muliak, & 

Brett, 1982). Ajzen (1991) recently addressed the issue of 

sufficiency of the theory of planned behavior, the extension 

of the theory of reasoned action, stating that the theory: 

"is, in principle, open to the inclusion of additional 

predictors if it can be shown that they capture a 

significant proportion of the variance" (p.199). Further, 

previous experience with a behavior was suggested by Ajzen 

to be promising as an additional variable since it has been 
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found to directly and/or indirectly effect behavior in a 

number of studies. Previous breastfeeding experience has 

been demonstrated to effect future initiation in research 

using the Fishbein and Ajzen framework (Manstead, Proffitt, 

and Smart, 1983 and Faden, 1988). 

Test of the 

Breastfeeding Intention and Outcome Model 

The second model test was conducted with the data from 

the breastfeeding women of the sample using the modified 

theory of planned behavior. Results of the model testing 

are discussed in this section and largely focus on the same 

issues that were addressed in the previous model test. 

The tests of the hypothesized and unhypothesized links 

of the intention and outcome model resulted in the following 

findings. For women who initiated breastfeeding in this 

sample, positive prenatal breastfeeding attitudes and a 

greater sense of control over future breastfeeding behaviors 

predicted the strength of their breastfeeding intentions. 

In turn, strength of intentions predicted the length of time 

they breastfed up to four to six weeks postpartum. Further, 

stronger prenatal perceived control directly and negatively 

affected perceptions of severity of early breast feeding 

problems. 

Thus this test was partially supportive of the 

hypotheses of the theory of planned behavior and minimally 



159 

supportive of the proposed modifications of the model. 

Social pressure did not contribute to the prediction of 

prenatal breastfeeding intention strength. Nor did the 

expected effects of severity of problems and breastfeeding 

support on duration of breastfeeding gain support in this 

test. Finally, perceived behavioral control did not 

directly effect behavior in terms of duration of 

breastfeeding. 

Model respecification resulted in one variable, 

education, entering the model to predict duration of 

breastfeeding along with prenatal intention strength. This 

resulted in an increase in explanation of variance in 

duration from four percent to nine percent, thus 

respecification was considered warranted. 

The failure of social pressure to predict intentions 

can possibly be explained by two things. First, in this 

sample and for this behavior, social influences were simply 

not important in forming intentions to breastfeed. Recall 

that Ajzen (1988) stated that there may be behaviors or 

situations in which not all of the variables enter the model 

or that relative contribution may differ. In the first 

model test attitudes toward infant feeding was the dominant 

predictor of intentions, indicating that personal beliefs 

were more influential in forming intentions. This appears 

to be the case in this model test to the extent that social 
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pressure did not influence intentions. Further, perceived 

behavioral control is also considered a personal factor 

based on beliefs and perceptions of the person about 

internal and external resources and impediments to 

performing the behavior. The two variables' contributions to 

the prediction of intentions were nearly normal and their 

correlation with each other was moderate (r=.46). 

The second possible reason for social pressure not 

entering the model may have to do with sensitivity of the 

one item general measure of social pressure. The general 

measure was used versus the summary measure of social 

referents due to poor internal consistency which resulted 

largely from the poor correlation of an item measuring 

social pressure of father. Perhaps it would be more 

appropriate to use the individual referent measures, or 

perhaps just father's, as has been described in some 

breastfeeding research (Kaufman and Hall, 1989). 

Of interest is the prediction of perception of early 

experiences by prenatal perceived behavioral control. It 

appears that a sense of control and/or confidence provides 

protection against perceived severity. This would be 

consistent with a motivational framework such as this. 

That problem severity did not effect duration is 

surprising given the information from the BES related to 

weaning. Nearly eighty percent of the mothers who weaned 



161 

reported that their problems were directly related to 

discontinuation of breastfeeding. There is evidence to 

support two possible explanations. One, the total severity 

measure may lack sensitivity as evidenced by the finding 

that average severity scores were higher in weaning mothers 

compared to continuing mothers, when the score was derived 

by dividing total severity by actual problem numbers. Two, 

there was a design imposed restriction in range of the 

duration variable due to the need to collect data between 

four to six weeks. Further, the frequency distribution for 

the duration variable displayed considerable kurtosis (2.8) 

on the 28 and 30 day responses. These things could have 

contributed to the lack of prediction. 

In this data, support did not significantly effect 

perception of problems or duration of breastfeeding. 

possible explanations for this lie in the make up of this 

group of women, in the instrument, or in specification of 

the model. This group of women reported a mean support 

score of 2.9 on a one to four scale, corresponding to a 

moderate amount of support. There was reduced variance in 

the variable as indicated by a standard deviation of °.70. 

The variance in duration and total severity was adequate. 

Nunnally (1978) stated that the correlation of two variables 

can be a function of the variance of one of the variables. 

This is apparent in the zero order correlations of support 



162 

with severity perceptions and duration, i.e. -.01 and .10, 

respectively. Thus, given a sample with greater variation 

in amounts of support, results may have differed. 

The HBSS (Hughes, 1983) is made up of three subscales 

corresponding to emotional, informational, and instrumental 

support. Hughes (1983) stated that total scale score or 

separate subscale scores can be used. Further examination 

of the subscale to subscale correlations indicated that the 

three do correlate quite strongly, supporting this 

assertion. If the subscales had low correlations it would 

not be appropriate to use them together and would suggest 

very different dimensions of support. Since the factor 

analysis indicated that the informational support subscale 

contributed the most to the explanation of variance (42%, 

total of three subscales = 55%), perhaps its contribution to 

the model by itself could be explored in another analysis. 

Finally, the appropriateness of including social 

support in this model is open to question given these 

results. However, the logic of including a social variable 

that has been shown to effect breastfeeding behavior 

(Kaufman & Hall, 1989; Ekwo, et al., 1984; Janke, 1988; and 

Coreil & Murphy, 1988) seems sound within this framework, 

given its focus on personal, social, and control factors. 

Questions about the representativeness of this sample 

of breastfeeding mothers and the sensitivity of measures are 
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brought to the fore when one examines the explained variance 

or power of the model to predict. The amount of explained 

variance in the dependent variables decreased with each 

stage of the model, from a modest twenty-three percent of 

the variance in intentions, to ten percent of the variance 

in perception of experiences, to nine percent of the 

variance in duration of breastfeeding. All previous issues 

that have been discussed are applicable to the discussion of 

explanation of variance. How~ver, a totally pessimistic 

view is not warranted here. Breastfeeding outcomes, 

substituting for simple behavior initiation, have been 

defined by this researcher in terms of early potentially 

problematic experiences and duration of breastfeeding. 

Given that, the model test contributed to the understanding 

of the process of forming intentions to breast feed through 

the early weeks after initiation. Cumulatively, the 

explanation of variance in the two outcome variables was 

nearly twenty percent, or just under that of prediction of 

intentions. 

Weaning and Patterns of Non-Breast Milk Use 

Twenty-nine of the one hundred and forty-eight 

breastfeeding mothers weaned by the time of the second data 

collection. Various reasons for weaning were given with 78~ 

of the women attributing their weaning to problems reported 

on the BES. The most frequently stated reasons centered 
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around concerns about milk supply, the infant not getting 

enough, and infant weight gain worries. These concerns are 

characteristic of what is called "insufficient milk supply" 

or IMS (Gussler & Briesemiester, 1980). IMS is a frequently 

reported reason for early weaning (Tully & Dewey, 1985; 

Hill, 1987; Hill & Aldag, 1991; and Hill & Aldag, 1993). 

Other problems associated with weaning included latch

on difficulties, sucking problems in the infant, sore 

nipples, cracked nipples, breast infections, and others. 

These problems are similar to those reported in the 

literature and provide support for the validity of their 

inclusion on the BES (Chapman, Macey, Keegan, Borum, & 

Bennett, 1985; Mogan, 1986; Graef, et al.; Humenick & 

Vansteenkiste, 1983; and Kearney, Cronenwett, & Barrett, 

1990). The majority of these problems generally occur in 

the very early breastfeeding experience, thus underscoring 

the significance of early problems in relation to early 

weaning. Although recent research has indicated that early 

infant and breast problems may not discriminate between 

women who breastfeed for short, moderate and long periods of 

time (Duckett, Henly, & Garvis, 1993), the need to continue 

to explore this relationship in controlled statistical 

analyses remains. 

In this sample women who weaned were younger and had 

relatively less education than their counterparts who 
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continued to breastfeed. This compares similarly to recent 

research (Hill & Aldag, 1993) as well as larger scale 

demographic studies on breastfeeding incidence and duration 

(Ryan, Rush, Kreiger, Lewandowski, 1991 and Martinez & 

Krieger, 1985). The strength of the effect of education on 

duration of breastfeeding was manifested in the respecified 

intention and outcome model although the total explanation 

of variance in duration was relatively small. 

The patterns of supplementation and complementation in 

this sample did not differ significantly by feeding status 

at four to six weeks postpartum. Fifty percent of those 

mothers using any formula in either group used it as a 

sUbstitute for the breast. Use as a complement was also 

similar across groups. The major differences between these 

two groups was the time at which formula use began. Those 

women who used formula in the weaning group started sooner 

after birth than those who continued to breast feed (t=8.3, 

df=40, p<.OOl). 

Coreil and Murphy (1988) found that formula 

supplementation in the fi~st six weeks strongly and 

adversely affected long-term breastfeeding duration. More 

recently Duckett, Henly, and Garvis (1993) found that in

hospital supplementation was one of six factors that 

discriminated between short, moderate, and long durations of 

breastfeeding. Gray-Donald, Kramer, Munday, and Leduc 
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(1985) offered the interpretation that formula 

supplementation in the hospital was a "marker" rather than a 

"cause" of breastfeeding difficulty. Given the fact that 

weaning mothers started formula use earlier may suggest they 

were experiencing problems that caused them to start 

formula. Another explanation may be that formula 

supplementation and complementation led to the IMS concerns 

of this group of women which ultimately led to weaning. 

Hill and Aldag (1991), contrary to Coreil and Murphy (1988) 

found that complementation versus supplementation was a 

predictor of IMS and shorter durations of breastfeeding. 

Given the small number of women in each category of formula 

use, one can only make conjectures about these findings. 

Discussion and Review of Theoretical Issues 

Breastfeeding is a complex process that cannot be 

understood completely by limiting study to initiation, early 

breast feeding experiences, or duration. Much research in 

the past has focused on one or part of these discrete 

portions of the phenomena and has contributed greatly to the 

knowledge base on breastfeeding initiation and duration 

correlates. However, the breastfeeding researcher has had 

the laborious job of trying to synthesize this knowledge 

into a cogent picture of the entire process. Lack of 

systematic theory testing in the area has hindered further 
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knowledge base development and interventions. This research 

was conducted to help remedy this situation. 

It was this researcher's belief that prenatal factors 

predicting the initiation of breastfeeding would impact 

postpartum experiences and ultimately breastfeeding 

duration. Thus if prenatal factors were shown to impact 

postpartum experiences interventions in both time periods 

would increase incidence and duration of breastfeeding. 

Selection of the theory of planned behavior (Ajzen, 

1988) as a basis for the intention and outcome model was due 

to the support it had received, mainly in the form of the 

theory of reasoned action (Ajzen & Fishbein, 1980), in 

predicting infant feeding behavior. Further, individual 

concepts of the theory have received additional empirical 

support. Modification of the theory was done based upon the 

literature dealing with early breastfeeding experiences and 

factors shown to effect breastfeeding duration. In this 

chapter the utility and efficacy of the model in this sample 

has been discussed with possible explanations given for 

findings, especially those that differed from the 

hypothesized. 

Based on this research it can be stated that initiation 

of a particular infant feeding method is partially governed 

by personal attitudes toward the methods, social pressure to 

use a given method, socioeconomic status, and prenatal 
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intentions. On the level of the specific behavior, 

breastfeeding, personal attitudes and a sense of control 

contributed to intentions which predicted duration of 

breastfeeding. Further, prenatal control perceptions 

affected postpartum perceptions of problematic experiences. 

The sociodemographic variable of education level further 

impacted the duration of breastfeeding. Thus personal and 

demographic attributes present prenatally do effect 

breastfeeding experiences and outcomes. Motivational 

indicators, albeit in a limited manner, impacted the 

negotiation of this important task of the maternal role. 

Although Ajzen's theory of planned behavior (1988) 

possesses the attractive trait of parsimony, it was deemed 

too simple to explain breastfeeding behavior. The 

repetitive and reciprocal nature of breastfeeding behavior 

renders it complex and virtually inseparable from the 

context within which it is conducted. This test of the 

modified model and further respecification highlights this 

complexity given the very modest power indicators. However, 

the results represent a step in the right direction in terms 

of sUbstantive theory development. 

Methodological Issues and 

Suggestions for Future Research 

Several methodological issues have been discussed 

through out this chapter. Issues generally focused on 
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sample characteristics and instrumentation of the study 

variables. These issues are of concern when considering the 

statistical conclusion validity of the study results (Cook & 

Campbell, 1979). 

In the combined group of breast and bottle-feeders 

there were no apparent significant problems related to 

sample characteristics. In fact, due to the differences 

between the groups on variables of interest, response 

variance was increased in comparison to the breastfeeders 

alone. The increased variance had a positive effect on the 

magnitude of correlations and in turn the multiple 

regression analyses. 

In the breastfeeding sample, problems of restriction of 

range in responses to intentions and duration may have 

accounted for reduced predictive power. Volunteers from 

prenatal classes made up the majority of the breastfeeding 

group. Characteristics of these women may explain the 

problems partially. Therefore, in future tests of the 

intention and outcome model, sampling techniques will 

necessarily be altered to achieve more variation or another 

alternative is to use recruitment site as a covariate. 

Instrumentation issues were numerous. Psychometric 

testing revealed internal consistency deficiencies in the 

PBC measure for the breast and bottle sample (Cronbach's 

Alpha=.62), but adequate, albeit minimal, internal 
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consistency in the breastfeeding sample (alpha=.70). 

suggestions for future research include the development of a 

belief based measure of perceived behavioral control as 

recommended by Ajzen (1991). This would provide two 

measures of PBC and allow further validity estimation. 

The measures of social pressure presented the most 

difficulties. Design of the referent expectation scales 

with anchors corresponding to the two feeding methods was 

inappropriate. since the two methods represent two 

different behaviors they should each have their own scale 

with anchors of definitely should perform the behavior and 

definitely should not perform the behavior. Considerations 

of instrument length and not the conceptual distinctions 

dictated the decision. Recoding of the responses to reflect 

the appropriate level of social pressure was done. This 

resulted in the scales being general social pressure 

measures rather than feeding method specific measures. 

Ultimately, the summated measure of social referents social 

pressure was not used due to its poor internal consistency 

and questionable appropriateness of using a summed measure 

for this behavior. The global/ general measure of social 

pressure was used in the tests instead. The one item negated 

internal consistency testing. Construct validity of the 

measure was supported in the test of the theory of planned 

behavior, but not in the intention and outcome model. 



171 

Suggestions for future research were made in the discussion 

of the test of the intention and outcome measure. 

Another psychometric issue was that of the use of a one 

item measure of intentions. This was discussed previously, 

and suggestions were made to use multiple item measures 

based on theory guidelines in the future. 

The Breastfeeding Experience Scale proved to be a 

reliable measure of early breastfeeding experiences, but 

lacked predictive validity in this test. Suggestions for 

future use of the instrument include use of the more 

sensitive measure of perceived severity based on the number 

of actual problems experienced. Rescaling of the events and 

severity scale may be helpful and various ways to do this 

will be explored in the future. 

Finally, duration of breastfeeding must be looked at 

over a longer period of time. The variable was somewhat 

artificial in this study given the short follow-up period. 

This resulted in restriction of range and kurtosis in the 

variable. However, on a more positive note, the test did 

provide information about the early breastfeeding period and 

how prenatal factors effect duration up to six weeks . 

postpartum. 

In summary, future research efforts are needed in the 

area of instrument refinement of the model concepts. Second 

consideration of lengthening the postpartum follow-up period 
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will be done. Further, the feeding group differences 

suggest the need to test the model in individual ethnic 

groups to determine whether the concepts are applicable 

across groups. Finally, efforts will be made to gather a 

sample that is more diverse by recruiting from more 

obstetrical practices versus childbirth education classes. 

Implications for Nursing Science and Practice 

Results from this study will enhance the understanding 

of the process of making infant feeding decisions and 

initiating the behavior. This study was an attempt at 

systematic model testing and produced insight into the 

complexities of infant feeding decisions and processes. 

From this study it is clear that prenatal attitudinal, 

cognitive, and sociodemographic factors do effect 

breast feeding experiences and duration, albeit in a limited 

manner. Further work in this relationship is suggested by 

these findings, with an emphasis on exploring other 

suggested prenatal factors such as beliefs about moral 

obligations (Ajzen, 1991) and beliefs about health behavior 

responsibilities (Dusdieker, booth, Seals, & Ekwo, 1984). 

The development of the Breastfeeding Experience Scale 

and psychometric testing in this sample brings nursing one 

step closer to a sound breastfeeding outcome measure. The 

predictive validity of this instrument in terms of 

breastfeeding duration was not supported in this sample, 
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however ideas for increased sensitivity of the severity 

measure hold promise. One must also keep in mind that the 

original purpose of this instrument was to assess 

breastfeeding experiences in the early postpartum period. 

Therefore, use of the tool beyond six weeks postpartum may 

not be appropriate due to problems of recall and validity of 

the items beyond the early weeks. 

The implications of this study for nursing practice 

fall mainly into the prenatal time frame. Results from this 

study, along with past support of the theory of reasoned 

action in predicting infant feeding behavior, provide 

suggestions for nursing interventions aimed at influencing 

attitudes about breastfeeding in women before and during 

early pregnancy. In fact, efforts should be designed to 

reach adolescents, since this research indicated that by the 

third trimester attitudes and intentions were well formed 

across women of all ages. Further, since younger mothers 

tend to choose bottle-feeding, the need to do early 

education in health education classes in the schools is 

suggested. 

The finding that social pressure was predictive of 

infant feeding intentions in the breast/bottle group 

suggests nursing interventions aimed at educating 

significant others about the merits of breastfeeding. If 

mother's personal attitudes are neutral toward 
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breastfeeding, perhaps social pressure to breastfeed from 

significant others would be enough to lead to a 

breastfeeding decision. Health care providers must also 

continue to advocate breastfeeding in women leaning towards 

bottle-feeding in a non-judgmental manner. 

The demographic findings in this study are similar to 

other research and underscore the significance of supporting 

and promoting breastfeeding in under advantaged areas. 

Nurses have a commitment to promoting health in their 

clients and breast feeding represents a significant health 

promoting behavior. 

Summary 

The significant findings of this study include: 1) 

evidence that prenatal motivational factors influence the 

perceptions of breast feeding experiences and duration of 

breastfeeding up to four to six weeks postpartum; 2) income 

and education add to the explanation of infant feeding 

intentions and breastfeeding duration, respectively; and 3) 

the Breastfeeding Experience Scale, a new instrument for 

assessing early breastfeeding experiences, gained support 

for its psychometric properties. 

In chapter 5, the results of this study were discussed. 

Theoretical and methodological issues, suggestions for 

future research, and implications for nursing science were 

discussed. 



175 

APPENDIX A 
University of Arizona Human subjects Approval 



THt UNMRSITY Of 

ARIZONA 
HuuTlI SCIiNCtS CtNlUt 

CQOJAI'" 

April 20, 1912 

Karen A. WaabaUCJh, K.S. ,R.N •. 
c/o L. crosby, D.N.Sc. 
Colleqe ct Hur.t", 
Arizona Health Science. Center 

RE: "a" or A UU8'1'1'82DIH In."IOIf AIm 0ftCGIIa .... 

Dear Ha. Waabauqhl 

We received your project approval fora and ecooapanyint .~jeat·. 
introductory letter, diaclai.er tora and questionnair.. f~ yeur 
above propoaed ~.s.arch. R_qulationa publiabed by the U.S. 
Depart.ant ot H.alth and Huaan Servicea (45 CrA .art 4'.101(b) (2) 
exempt this type ot research fro. review by our Co .. itt ... 

Thank you tor intorain; u. of your work. It you have any queationa 
concerninq the aboVe, please contact thia office. 

sincerely yours, 

W;"i ... fij~ 
Willia. r. Denny, H.D. 
Chairman 
Huaan Subjects Coaalttee 

"FO:n 

cc: Depart.ental/Colleq_ Review Coaaittee 



177 

APPENDIX B 
Truman Medical center Human Subjects Approval 



:1:. 
UNIVERSITY OF MISSOURI-KANSAS CITY 

May 25. 1992 

Karen W.rnbach. R. N. 
10702 N. W. 58th Street 
Parkville. MO 611152 

Dear Ms. Wambach: 

Office of Research Administration 

Adult Health SCI('n(;l!~ 
Inslltutional Review BOim! 

Gary G3ddl!' M n f1h Il. ChJltm.lfl 
c,'o M:;. \',1-1<111., M.1C;1~(lt.I'1 

t"'l~ :>;101 tICll"'l':

K;tnSolS Cdy. "'!O n,sl('lt\ ~'''~ll 
Tr"'phOnr 1~161 ~:'6 :1;'rJ 

Your proposed re.earch study IRS IfX037 entitled. "Test of a breast feeding 
Intention and outcome model". subject's Introductory letter. questionnaires. and 
disclaimer were reviewed by members of the UMKC Adult Health Sciences 
Institutional Review Board, and appropriate admlnl.trator. at Truman Medical 
Cent .... 

We heve determined that your study fits criteria '3 for exempt projects; 
"R ...... ch Involving .urvey or interview procedure. that do not involve 
Identlflsrs. nor Involve Incriminating or sen.ltive que.tlons to might place 
subjects at risk". 

You .... authorized to begin thl. study at your convenience. 

We ... Id appnclete • summary report of the result. of your .tudy as soon as 
collection of date and analyals has been completed. 

SI~y. 

ff" frf~.4-"" .-,::::=> 
Cary Y. Ceddls. M.D •• Ph.D •• Chairman 
UMKC Adult ..... Ith Sciences 
Institutional Review Board 
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Subject Code Number 
Date: ---

. BACKGROUND INFORMATION 
Directions: Please complete the following questions by 
filling in the blank or checking the correct response. 

1. Age: 

2. Marital Status (check one) 
Married Divorced 

--Cohabitating (living with partner) 
---Widowed Separated 
----Single/never married ----

180 

3. Please indicate the highest level of education you have 
achieved at this time. (check one) 
____ less than high school __ some college 
__ high school graduate ____ college graduate 

trade/ business school graduate/professional 
-- ---- degree 

4. Working/School (check one) 

5. 

Homemaker 
--Part time job/school 
--Full time job/school 
---Maternity leave from work/school 
---other 

Family Take Home Pay 
less than $200 

--$250-499 
--$500-749 
--$750-999 
--$1000-1249 
--$1250-1499 
==$1500-1749 

(every 2 weeks) 
$1750-1999 

--$2000-2249 
--$2250-2499 
---$2500-2749 
--$2750-2999 
==$3000 & above 

6. Ethnicity: White Hispanic African American 
~tive American oriental 

--other (please write) ________________ __ 

7. Is this your first pregnancy? ____ yes __ no 

8. Do you have other living children from previous 
pregnancies? ____ yes ____ no 

9. Have you previously breastfed a child/children for 
any length of time? ____ yes ____ no 



181 

10. How do you intend to feed your baby? 

I shall ' , , , , , , 'I shall '----'----'----,----,----,----,----, definitely 7 6 5 4 3 2 1 definitely 
breastfeed unsure bottlefeed 
my baby my baby 

11. If intending to breastfeed, how long do you intend to 
breastfeed your infant? (days, 
weeks, months) 

12. The following scales deal with how important people in 
your life feel about your infant feeding choice. 
Please check the numbered space that best describes how 
you feel about their feelings. 

The baby's father thinks I 

defini.telyl_I ___ I __ I_I_I_I_ldefinitely 
should 7 6 5 4 3 2 1 should 

breastfeed bottlefeed 

My mother thinks that I 

definitely' 1 1 1 1 1 1 1 definitely '----'--'--'--'--'----.--' should 7 6 5 4 3 2 1 should 
breastfeed bottlefeed 

My closest friend or other important person thinks I 

definitely' , 1 1 1 1 • 1 1 definitely '----'_--'--_'----'----' __ '_--' should 7 6 5 4 3 2 1 should 
breast feed bottlefeed 

My health care provider (obstetrician, midwife, or 
pediatrician) thinks that I 

definitely' 1 , 1 , 1 1 1 definitely '----'----'----1----'----'----'----' should 7 6 5 4 3 2 1 should 
breastfeed bottlefeed 
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13. The following scales deal with how you feel about 
important persons' thoughts about your infant feeding 
choice. Please check the numbered space that best 
describes your f~elings. 

How much do you care what the baby's father thinks 
you should do about infant feeding 

Do not 1 1 1 1 1 1 1 1 Care ver 1 ____ 1 ____ 1 ____ 1 ____ 1 ____ 1 ____ 1 ____ 1 y 
care 1 2 J 4 5 6 7 much 
at all 

How much do you care what your mother thinks you should 
do about infant feeding? 

Do not 
care 
at all 

, , , , , , , , 
'-'-'-'-'-'-'-' 1 234 567 

Care very 
much 

How much do you care what your closest friend or other 
important person thinks you should do about infant 
feeding? 

Do not 
care 
at all 

1 1 1 1 1 1 1 1 
1----1----'----'----1----1----1----1 

1 2 J 4 567 
Care very 

much 

How much do you care what health care providers thinks 
you should do about infant feeding? 

Do not 
care 
at all 

1 1 , , 1 , 1 , 
'----'----1----'----'----'----'----1 

1 2 3 4 567 
Care very 

much 

14. In general, how likely is it that most people who are 
important to you would approve of breastfeeding your 
baby? 

very likely , , , , , , 1 , 

'---'---'---'---'---'---'---' very unlikely 
7 6 543 2 1 
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15. In general, how likely is it that most people who are 
important to you would approve of bot tlefeeding your 
baby? 

very likely 1_' _1_1_1_1_.1_1_1 very unlikely 
7 654 3 2 1 

16. In general, how much do you care what important people 
think you should do? 

don't care 1 1 1 1 1 1 1 1 care very 1 ____ 1 ____ 1 ____ 1 ____ 1 ____ 1 ____ 1 ____ 1 

at all 7 6 5 4 3 2 1 much 

If intending to breastfeed please answer the next 2 questions. 

17. How confident are you of your ability to breast feed? 
Please circle the letter next to the response that best 
fits how you feel. 
A. Feel very confident. 
B. Feel moderately confident. 
C. Feel slightly confident. 
D. Do not feel at all confident. 
E. Feel neither confident or not confident. 

18. If I wanted to, I could easily breast feed my infant for 
the intended time period. 

Extremely 1 1 1 1 1 1 1 1 Extremely 
1----1----1----1----1----1----1----1 

likely 7 6 5 4 3 2 1 unlikely 
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ID Number __ _ 

ATTITUDES ON INFANT FEEDING SCALE 

The following items describe attitudes or opinions women may 
have about breastfeeding. Please read the statements and 
then circle the response which bes·t describes ~ attitude 
to the statement. There are five possible 
responses to choose from. 
1 = strongly Disagree 
2 = Disagree 
3 = No definite opinion or neutral 
4 = Agree 
5 = strongly Agree 

1. 

2. 

Breastfeeding ties you down. 

Breastfeeding will improve the 
appearance of mother's body. 

3. Breastfeeding is more attractive 

SD DNA SA 

1 2 3 4 5 

1 2 3 4 5 

to the father than bottle feeding 1 2 3 4 5 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

The baby will enjoy the breast 
more than bottle. 

Breastfeeding is healthier 
for the baby. 

Bottle feeding is more 
sanitary than breastfeeding 

Breastfeeding provides a 
closer link with the baby. 

Breastfeeding is more 
convenient. 

There is less chance of the 
baby getting infections when 
breastfed. 

Breastfeeding makes the 
breasts less· attractive. 

Breastfeeding provides the 
amount of milk the baby needs. 

1 2 345 

1 2 345 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

12345 



12. 

13. 

14. 

15. 

16. 

17. 

Breastfeeding provides more 
freedom. 

Breastfeeding is better for 
recovering the figure. 

Breastfeeding is likely to be 
embarrassing at times. 

Breastfeeding often provides 
insufficient milk. 

Breastfeeding may not provide 
the right kind of milk for 
the baby. 

Breastfeeding requires special 
skills. 
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1 2 345 

1 2 345 

1 2 3 4 5 

1 2 345 

1 2 345 

1 2 3 4 5 

If you plan to breastfeed, please answer the following 
cruestions. 

18. How much control do you have over whether you do or do 
not breastfeed for the intended period of time? Please 
answer on the numbered scale where you stand on this 
item. 

Complete! I I I I IVery I I I I 
Control 1 2 3 4 5 6 7 Little 

Control 

19. At this time I feel breast feeding for the intended time 
period will be: 

Ea~Y!-----2!-----~-----!4----- -5------6--- _-=7 __ !DifficUlt 
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BREASTFEEDING EXPERIENCE SCALE 

The following items describe experiences which some women 
have during the early breastfeeding period. Please indicate 
whether you have had the experience since you started 
breastfeeding by checking the column marked "yes" or "no". 
If you answer yes to an item, then check the numbered choice 
to the right which best describes the degree to which it was 
or was or not a problem with your breastfeeding experience. 
Please refer to the following scale when completing the 
right hand part of the scale. 

Did not consider it a problem in breast feeding = 1 
Was a slight problem in breastfeeding = 2 
Was a moderate problem in breastfeeding = 3 
Was a severe problem in.breastfeeding = 4 
Was intolerable problem, thought about weaning due to it = 5 

1. 

2 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Sore nipple(s) Yes 

Cracked nipple(s) Yes 

Engorgement (full, 
hard, tender breasts) Yes 

Difficulty latching Yes 
on to breast 

Baby reluctant 
due to sleepiness 

Baby reluctant 
due to fussiness 

Breast infection 

Leaking breasts 

Yes 

'fes 

'fes 

'x'es 

Nursing too frequently Yes 

10. Worry about not having 
enough milk 'x'es 

11. sucking difficulty Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

12345 -------
1 2 345 -------
1 2 345 ------
1 2 345 --- -- --- --- ---

1 2 345 ---------

1 2 3 4 5 -- --- -- --- --
1 2 345 -- --- --- -- --

1 2 3 4 5 

1 2 3 4 5 --- --- --- - --
1 2 3 4 5 
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If yes, how much of a 
problem? 

Since giving birth have you experienced: 

12. Feel very tIredl 
fat.igued 'les No 1 _2_3_4_5_ 

13. worry baby not getting 
enough milk 'les No 1 _2_3_4_5_ 

14. Difficulty positionIng 
baby for feeding 'les No 1 _2_3_4_5_ 

15. Worry about baby's 
weight gain Yes No 1 2 3 4 5 -----

16. Feeling tense 
and overwhelmed Yes No 1 234 5 - - -- ---:--

17. Feeling embarrassed 
when nursing in public Yes No 1 2 3 4 5 -------

18. combInIng work and 
breastfeeding schedule 'les No 1 _2_3_4_5_ 

19. other (Please write in 
'{es No 1 2 3 4 5 -------

20. Are you still breastfeeding? Yes (Go to #21) 
No (Go to '25) 

21. If you answered yes to #20, are you using any formula 
or nonbreast milk to feed your infant? '{es (Go to 
#22) No ('lou are done with this questionnaire!) 

22. If you have used nonbreast milk, does the feeding 
sUbstitute for a breastfeeding or is it used as 
additional nourish~ent? 

23. How many times per day do you use nonbreast milk 
feedings? __________________________________________ __ 

24. When did you start using supplements (number of days or 
weeks after birth)? (You are 
done with this questionnaire). 
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25. If you answered no to question #20, how long after your 
child was born did you wean? __________________________ __ 

26. What were the events that led to weaning? 

27. Were any of the events listed in items #1-19 directly 
related to your weaning? If so, which ones? 

28. Were you using nonbreast milk or formula supplements 
prior to weaning? Yes (If yes, go to #28) No (If 
no, you are done with this questionnaire!) ----

29. Were the supplements sUbstitutes for breastfeeding or 
extra nourishment after breastfeeding? ______________ __ 

30. When did you start using supplements (number of days or 
weeks after birth)? ________________________ __ 
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1D Number ---
HUGHES BREASTFEEDING SUPPORT SCALE 

Most new mothers need help and support for a period of time 
after they have a baby. This support is often given by the 
baby's father, relatives, friends, and professional people 
such as nurses, doctors, or social workers. The purpose of 
this questionnaire is to ask about the amount of support you 
received from all of these people after your baby arrived. 
Place a circle around the number that best describes the 
amount of help you received in each of the following areas 
during the first six weeks after your baby arrived. 

1 = No help at all 
2 = A small amount of help 
3 = A moderate amount of help 
4 = As much help as I wanted 

1. Reassured me that I was doing well caring 
for my baby 

2. Took care of the house 
3. Took me to the store, church, and 

other places I needed to go 
4. Answered my questions about breastfeeding 
5. Took care of the new baby 
6. Made me feel confident even when I made 

mistakes 
7. Prepared meals 
8. Answered the telephone 
9. Listened to me talk about the new baby 

10. Did my laundry 
11. Entertained visitors 
12. Showed concern when I felt blue 
13. Did correspondence I usually do myself 
14. Shopped for needed items 
15. Believed that I am a good mother 
16. Lent or gave me money for baby things 
17. Was there when I felt lonely 
18. Praised me for my effort to care for the 

baby 
19. Made me feel that I am still an attractive 

person 
20. Showed concern about my physical condition 
21. Gave me tips about breastfeeding 
22. Told me about sources of help (social 

services, breastfeeding groups, etc.) 

1 2 3 4 

1 2 3 4 
1 2 3 4 

1 2 3 4 
1 2 3 4 
1 2 3 4 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
123 4 

1 2 3 4 

1 2 3 4 
1 2 3 4 
123 4 

123 4 
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1 = No help at all 
2 = A small amount of help 
3 = A moderate amount of help 
4 = As much help as I wanted 

1 2 3 4 

23. Showed me how to nurse my baby 1 2 3 4 
24. Showed me how to bathe my baby 1 2 3 4 
25. Showed me how to diaper my baby 1 2 3 4 
26. Answered my questions about my baby 1 2 3 4 
27. Helped me to understand my baby's cries 1 2 3 4 
28. Taught me how to take care of myself 1 2 3 4 
29. Showed me how to hold my baby 1 2 3 4 
30. Praised me for my efforts to breastfeed 1 2 3 4 
31- In general, from birth until now, 'I have 

received ____ amount of support in my 
attempts to breastfeed. 1 2 3 4 
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Item Means, Standard Deviations, Range, and Correlation 
Information for the Attitudes On Breastfeeding Scale 
Alpha=.6017 Btandardized Alpha=.6649 

Item Scale 
# N Mean SO Range Item-To Inter- Alpha 

Total item if 
.3-.7 delete 

1 16 3.313 1.138 4 .2183 3/16 .5906 

2 16 3.563 .892 4 -.0454 1/16 .6267 

3 16 3.125 .885 4 .0817 3/16 .6103 

4 16 4.063 .772 3 .6940 7/16 .5153 

5 16 4.875 .342 2 .2503 2/16 .5909 

6 16 4.250 1. 065 4 -.2044 1/16 .6680 

7 16 4.500 .632 3 .3459 5/16 .5727 

8 16 4.000 .730 3 .5604 8/16 .5365 

9 16 4.063 .680 3 .5460 8/16 .5464 

10 16 3.438 1.153 5 .1261 3/16 .6113 

11 16 4.250 .856 4 .4288 5/16 .5520 

12 16 2.938 .772 3 .2746 3/16 .5787 

13 16 3.750 .577 3 -.2854 2/16 .6335 

14 16 3.063 1. 063 4 -.0131 1/16 .6333 

15 16 3.867 .640 4 .2988 5/16 .5784 

16 16 4.500 .730 3 .5316 5/16 .5419 

17 16 4.00 .632 3 .6030 7/16 .5443 
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APPENDIX E 
Infant Feeding Behavioral Belief Scale 
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Subject I.D. 
*I~n~f~a-n~t Feeding Behavioral Belief Scale 

Directions: The following statements deal with possible 
outcomes of breast or bottlefeeding your infant. Read each 
sentence carefully and indicate how likely that result is. 
Mark the space that is closest to your belief. 

1.Breastfeeding creates a close bond between mother and 
baby. 

I I I I I I I 
I I I I I I I 

very 7 6 5 4 3 2 1 very 
likely unlikely 

2. Breastfeeding is embarrassing for mother. 

I I I I I I I 
I I I I I I I 

very 7 6 5 4 3 2 1 very 
likely unlikely 

3. Breastfeeding is good for mother's figure. 

I I I I I I I 
I I I I I I I 

very 7 6 5 4 3 2 1 very 
likely unlikely 

4. Breastfeeding limits mother's social life. 

I I I I I I I 
I I I I I I I 

very 7 6 5 4 3 2 1 very 
likely unlikely 

5. Breastfeeding provides the best nourishment for baby. 

I I I I I I I 
I I I I I I I 

very 7 6 5 4 3 2 1 very 
likely unlikely 

6. Breastfeeding protects baby against infection. 

I I I I I I I 
I I I I I I I 

very 7 6 5 4 3 2 1 very 
likely unlikely 



7. Bottlefeeding is a very convenient way to feed baby. 

very 
likely 

1 1 1 1 1 1 1 ____ =1 _____ 1 _____ 1 _____ 1 _____ 1 _____ 1 _____ 1 

7 6 5 4 3 2 1 very 
unlikely 
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8. Bottlefeeding provides incomplete nourishment for baby. 

1 1 1 1 1 1 1 

very 
likely 

----=1----_1----_1----_1----_1----_1----_1 
7 6 5 4 3 2 1 very 

unlikely 

9. Bottlefeeding makes it possible for baby's father or 
others to be involved in feeding. 

1 1 1 1 1 1 1 
1 1 1 1 1 1 1 

very 7 6 5 4 3 2 1 very 
likely unlikely 

10. Bottlefeeding is an expensive way to feed baby. 

1 1 1 1 1 1 1 
1 1 1 1 1 1 1 

very 7 6 5 4 3 2 1 very 
likely unlikely 

11. Bottlefeeding is a trouble-free way to feed baby. 

1 1 1 1 1 1 1 

very 
likely 

----=1----_1----_1----_1----_1----_1----_1 
7 6 5 4 3 2 1 very 

unlikely 

12. Bottlefeeding allows you to see exactly how much milk 
baby has had. 

1 1 1 1 1 1 1 
1 1 1 1 1 1 1 

very 7 6 5 4 3 2 1 very 
likely unlikely 
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Part II 

Directions: Please rate the importance of the following 
statements about feeding outcomes. Mark the box which is 
closest to your opinion. 

1. using a feeding method that creates a close bond 
between me and my baby is: 

Very 7 
important 
to me 

2. using a 
is: 

Very 7 
important 
to me 

3 • using a 

Very 7 
important 
to me 

6 

feeding 

6 

feeding 

6 

4. Using a feeding 

Very 7 
important 
to me 

life is: 

6 

5 4 3 

method that is 

5 4 3 

method that is 

5 4 3 

1 
_---=-_ __...,...--1 

2 1 completely 

not 

2 

good 

2 

unimportant 
to me 

embarrassing for me 

1 
1 

1 completely 
unimportant 
to me 

for my figure is: 

1 
1 

1 completely 
unimportant 
to me 

method that does not limit my social 

5 4 3 

1 
_--::-_ __-::-- 1 

2 1 completely 
unimportant 
to me 

5. using a feeding method that provides the best 
nourishment for my baby is: 

Very 7 
important 
to me 

6 5 4 3 

1 ______ .1 

2 1 completely 
unimportant 
to me 
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6. using a feeding method that protects my baby against 
infection is: 

Very 7 
important 
to me 

7. Using 

Very 7 
important 
to me 

a 

6 5 4 

feeding method that 

6 5 4 

3 2 

is a very 

3 2 

1 
---:--1 

1 completely 
unimportant 
to me 

convenient is: 

1 
1 

1 completely 
unimportant 
to me 

8. using a feeding method that provides complete 
nourishment for my baby is: 

Very 7 
important 
to me 

6 

9. Using a feeding 
baby's father 

Very 7 6 
important 
to me 

10. Using a feeding 

Very 7 6 
important 
to me 

11. Using a feeding 

Very 7 6 
important 
to me 

5 4 3 

1 ____ --::--1 

2 1 completely 
unimportant 
to me 

method that makes it possible for 
or others to be involved in feeding is: 

1 
1 

5 4 3 2 1 completely 
unimportant 
to me 

method that is not expensive is: 

1 
1 

5 4 3 2 1 completely 
unimportant 
to me 

method that is trouble-free is: 

1 
1 

5 4 3 2 1 completely 
unimportant 
to me 



12. Using a feeding method that allows me to see exactly 
how much milk my baby has had is: 

I I I I I I I 
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____ =� _____ � _____ � _____ � _____ � _____ � ____ ~I 
Very 7 6 5 4 3 2 1 completely 
important unimportant 
to me to me 

*Based on behavioral belief and outcome evaluation scales 
(Manstead, A., Proffitt, c., & Smart, J., 1983) . 
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Item Means, Standard Deviations, Range, and Correlation 
Information for the Breastfeeding Social Pressure Scale 
Alpha=.4820 Standardized Alpha=.4635 

Item Scale 
# N Mean SD Range Item-To Inter- Alpha 

Total item if 
.3-.7 delete 

1 15 6.00 1.134 4 .2294 2/7 .4502 

2 15 5.333 1. 633 6 .0705 1/7 .5044 

3 15 5.933 1. 099 4 .3311 2/7 .4240 

4 15 5.533 1.302 4 -.0513 1/7 .5297 

5 15 5.800 1.521 5 -.0912 2/7 .5537 

6 15 4.333 1. 952 6 .4067 3/7 .3537 

7 15 3.667 2.024 6 .3918 2/7 .3592 

8 15 4.267 2.154 7 .4649 3/7 .3101 
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Introduction 

The purpose of this paper is to report the results and 

discuss issues encountered when conducting a test of the 

Breastfeeding Experience Scale (Wambach, 1990). The areas 

to be addressed in the paper will be as follows: a 

description of the instrument, testing procedure, item 

analysis information, results of psychometric testing of the 

instrument, issues confronted during the testing, issues to 

be addressed in planning the dissertation phase, and 

conclusions. 

Description of the Breastfeedinq Experience Scale 

The Breastfeeding Experience Scale (BES) (Wambach, 

1990) is a 29 item questionnaire that was inductively and 

deductively developed for measuring breastfeeding outcomes 

in terms of breastfeeding experiences, patterns, and 

duration (See Appendix A). The BES is designed to be used 

in the early postpartum period (first six weeks) by women 

who have initiated breastfeeding. It will be used as an 

outcome measure in a test of a breastfeeding intention and 

outcome model based on Ajzen's Theory of Planned Behavior 

(1988). Post dissertation use of the instrument, either for 

research or clinically, is planned following further 

refinement based on dissertation findings. The first 19 

dichotomous response items of the instrument were designed 
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to document the presence or absence of experiences or events 

common to the early breastfeeding period (Events Scale). A 

likert type scale corresponds to each of these items and 

elicits the degree to which the events were perceived as 

problematic (Severity Scale). The last 10 items of the 

instrument document the continuation or discontinuation of 

breastfeeding, events leading to weaning if applicable, and 

the patterns of use of non-breastmilk supplements or 

complements. 

In the original development phase two categories of 

event items were suggested: 1) Physical Concerns/Problems 

and 2) Process Concerns. Process concerns were further 

divided into maternal and infant focused concerns. The 

dimensionality of the concept of breastfeeding outcomes was 

left for exploration in the pilot test of the instrument. 

It was the author's belief that it was a unidimensional 

concept with multiple properties. This question will be 

addressed further in the results section of this paper. 

content Validity of Items 

Part of the development of instrument items involves 

determining if the item pool is content valid. content 

validity of the items of the Breastfeeding Experience Scale 

was assessed prior to administration in the pilot using a 

content validity index (CVI) method outlined by Lynn (1986) 

and Waltz, Strickland, and Lenz (1984). Two cert'ified 
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lactation consultants and two master prepared 

maternal/newborn nurses, with extensive experience in 

assisting breastfeeding mothers, evaluated and judged the 

instrument in terms of item relevance to objectives used 

while developing the instrument and to the instrument as a 

whole (See Appendix B) . 

The eVI of each item reflects the proportion of experts 

who rate it as quite/very relevant (3 or 4 on a 4 point 

scale) (Lynn, 1986). Only two items had eVI's less than 

1.00 (Item #8 =.75 and #18 = .75). The eVI for the entire 

instrument is the proportion of total items judged content 

valid (Lynn, 1986) and was .928 for the BES. According to 

Lynn, if less than five experts are used for the evaluation 

"all must agree on the content validity for their ratings to 

be considered a reasonable representation of the universe of 

possible ratings" (1986, p. 383). It was decided by the 

investigator to leave the two troublesome items intact for 

the pilot and document how often "leaking breasts" (#8) and 

"combining work and breastfeeding" (#18) were reported. 

This decision was based on the reporting of these events as 

problematic in the literature (Mogan, 1986; Auerbach, 1990; 

Ryan & Martinez, 1989; and Morse, Bottorff, & Boman, 1989). 



205 

TESTING OF THE BES 

Sample Description 

A sample (n=16) of women in their final trimester of 

pregnancy, who were intending to breast feed for at least six 

weeks, was recruited from local childbirth education classes 

and a midwife practice. The sample was predominantly white 

(94%), well educated (See Table 1), primiparous (79%), and 

the median income was $750.00 to $999.00 every two weeks. 

Ages ranged from 20 to 36 years with a mean of 28 years. 

This group of women could be considered strongly 

motivated to breastfeed. Planned duration of breastfeeding 

ranged from 6 to 72 weeks with a mean of 31 weeks or 7.5 

months. When asked to rate the strength of their intention 

to breastfeed for the intended time period on a 7 point 

scale, the mean response was 5.7 with a range of 3 to 7. 

Given the demographic information and the recruitment sites 

this information is not surprising. 

Table 1 

Education Levels of Pilot Study Participants 

Level of Education 

High School Graduate 
Some College 
College Graduate 
Graduate/Professional Degree 

Frequency 

3 
6 
3 
4 

Percentage 

18.8 
37.5 
18.8 
25.0 
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Procedure 

All instruments planned for use in the investigator's 

dissertation were administered in the pilot. Participants 

were contacted following referral to obtain consent and 

arrange data collection. Instruments administered at 

approximately 36 weeks gestation included: Attitudes Toward 

Breastfeeding Scale (Cusson, 1985), Breastfeeding Knowledge 

Questionnaire (Hill, 1987), and Social Pressure to 

Breastfeed Scale and Perceived Behavioral Control Scales 

based on Ajzen's Theory of Planned Behavior (1988). Hughes 

Breastfeeding Support Scale (Hughes, 1984) and the 

Breastfeeding Experience Scale (Wambach, 1990) were 

completed at 6 weeks postpartum and mailed back to the 

principle investigator. These questionnaires were completed 

again at seven weeks postpartum for the test-retest 

procedures. 

Item Analysis 

Item analysis of a new instrument involves looking at 

several pieces of information in order to determine 

suitability of all items. Content validity of items is part 

of this process and was reported earlier in this paper. 

statistical information is also necessary in item analysis 

and involves examination of the following statistics: item 

means, standard deviations or variances, range, interitem 

correlations, item to total correlations and frequency and 
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distribution information (Ferketich, 1991; Nunnally, 1978; 

Waltz, strickland & Lenz, 1991; Zeller & Carmines, 1980; and 

Phillips, Class Notes N781a, 6/17/91). 

First the Events Scale of the BES will be addressed 

(See Table 2). The possible range on all items was zero to 

one and the actual range was one for all items. The mean 

should be somewhere near the middle of the distribution. 

Item means ranged from .063 to .938. The average item mean 

for this scale was .4271. Item 2, 6, 10, 11, 15 and 18 

means were below the average mean and is reflective of their 

frequencies. Few women experienced these problems/events. 

The standard deviation should be about one half the mean for 

an item. This criterion is only met in one case (item #1). 

In many cases the standard deviation is greater than the 

mean indicating instability or much variance. 

Item to total correlations should meet the criterion of 

.3-.7 (Hinshaw, 1981 referenced on Internal Consistency 

Criteria handout N781b). Eight of the 18 items or 44% meet 

this criterion (item #19 - other problems- was excluded from 

this analysis). According to experts in the field at least 

40 to 50% of the correlations should meet this criterion. 

Thus, item to total correlations appear adequate. 



208 

Table 2 

Item Means, Standard Deviations, Range, and Correlation 
Information for the Events Scale 
Alpha=.6369 Standardized Alpha=.6249 

Item Scale 
# N Mean SD Range I-T-T .3-.7 Delete 

1 16 .813 .40 1 -.0205 4/17 .6527 

2 16 .313 .48 1 .6186 7/17 .5669 

3 16 .688 .48 1 .4469 6/17 .5932 

4 16 .438 .51 1 .2840 1/17 .6166 

5 16 .563 .51 1 .0823 2/17 .6462 

6 16 .375 .50 1 .3839 4/17 .6016 

7 16 .063 .25 1 .0330 3/17 .6412 

8 16 .938 .25 1 .1556 1/17 .6326 

9 16 .375 .50 1 .0957 3/17 .6437 

10· 16 .188 .40 1 .3739 6/17 .6073 

11 16 .188 .40 1 .3138 4/17 .6145 

12 16 .563 .51 1 .3627 5/17 .6044 

13 16 .313 .48 1 .0058 3/17 .6545 

14 16 .50 .52 1 .5947 3/17 .5664 

15 16 .25 .45 1 .3241 2/17 .6119 

16 16 .50 .52 1 .2001 1/17 .6292 

17 16 .50 .52 1 -.0637 1/17 .6668 

18 16 .125 .34 1 .0567 2/17 .6419 
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Interitem correlations should be between .3 and .7 

(Kerlinger, 1975). Few items had over 50% of their 

correlation in this range. This suggests little association 

between member variables or a non-homogeneous group of 

variables. 

Finally looking at the alpha if item deleted column 

will yield information about individual items' contribution 

to the internal consistency of the measure. Generally 

speaking improvement of alpha with deletion of items does 

not appear to be a strategy for improvement of internal 

consistency. 

The Severity Scale (See Table 3) shows many of the same 

characteristics that the Events Scale did. The means are 

generally low, the standard deviations large in many cases, 

item to total correlations meet the .3 to .7 criterion in 

only three cases. It appears that deletion of item 5, 6, or 

18 would raise the internal consistency to an acceptable 

level of .70 for a new instrument (Nunnally, 1978). All 

three of these items may be time sensitive. Two deal with a 

fussy or sleepy infant reluctant to nurse. These events may 

be confined to the very early breast feeding period and 

mothers were not responding to the items at 6 weeks. The 

work and breastfeeding combination item also represents an 

event that mothers for the most part may not experience in 

the first 6 weeks. 
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Table 3 Item Means, Standard Deviations, Range, and 

Correlation Information for the Severity Scale 

Total Scale: Alpha=.6874 Standardized Alpha=.6583 

Subscales: l)Physical Concerns Alpha=.5807 S. Alpha=4585 

2)Maternal Process Concerns Alpha=.5898 S. Alpha=.5879 

3)Infant Process Concerns Alpha=.4387 S.Alpha=.3085 

Scale Subscale 
Item Prop. Prop. 
# N Mean SO Range I-T-T .3-.7 Del I-T-T .5-.7 Del 

1-1 16 1.25 1.20 3 .29 8/17 .68 .24 0/5 .59 
2-1 16 .31 .60 2 .38 4/17 .67 .37 1/5 .53 
3-1 16 1.00 1. 04 3 .45 5/17 .65 .47 0/5 .46 
4-3 16 .81 1.17 4 .23 3/17 .69 .50 0/6 .14 
5-3 16 .56 .63 2 -.21 4/17 .72 -.23 0/6 .57 
6-3 16 .44 .73 2 -.01 4/17 .70 .48 0/6 .24 
7-1 16 .06 .25 1 -.16 2/17 .70 -.30 0/5 .64 
8-1 16 1.13 1.03 3 .43 5/17 .65 .42 0/5 .48 
9-3 16 .31 .60 2 .14 2/17 .69 .12 0/6 .52 
10-2 16 .13 .34 1 .44 8/17 .67 .57 2/4 .51 
11-3 16 .25 .68 2 .02 5/17 .70 .48 0/6 .26 
12-1 16 .75 .86 2 .65 7/17 .63 .51 1/5 .45 
13-3 16 .31 .60 2 .23 3/17 .68 .40 0/6 .32 
14-2 16 .69 .95 3 .63 5/17 .62 .51 2/4 .43 
15-3 16 .13 .34 1 .52 4/17 .67 -.11 0/6 .48 
16-2 16 .56 .73 2 .59 4/17 .64 .68 2/4 .33 
17-2 16 .63 .89 3 .40 5/17 .66 .41 0/4 .50 
18-2 16 .19 .54 2 -.20 1/17 .71 -.22 0/4 .74 

Finally, as might be expected, the distributions for 

the items of the Events and Severity Scale were by and large 

not normal. This is not surprising given the small sample 

size and the nature of the items. Distributions were 
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positively skewed in most cases owing to the greater numbers 

of women not experiencing problems or in terms of severity, 

not considering the event problematic or only slightly 

problematic. See Appendix C for frequency and distribution 

information. 

Results of Psychometric Testing: Reliability Assessment 

Reliability assessment of the BES was done in terms of 

stability (test-retest) and equivalency (internal 

consistency). The appropriateness of test retest 

reliability was an issue under question with this 

instrument. Breastfeeding problems and concerns are known 

to change over the early weeks of breastfeeding (Graef, 

McGhee, Rozycki, Fescina-Jones, Clark, Thompson, & Brooten, 

1988; Chapman, Macey Keegan, Borum, & Bennett, 1985; 

Wambach, 1989a & b; Walker, 1989; and Mogan, 1986). 

Further, mothers' perceptions of the problems may actually 

change with time. 

The question of stability of the concept was explored 

by test-retest correlation of individual items of the Events 

and Severity Scale. Individual items versus total scores 

were correlated in order to assess response pattern 

stability. Further, a correlation of total scores may not 

be an accurate reflection of stability since the types of 

events/experiences may change over time. 
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Table 4 reports the test-retest item to item 

correlation. The majority of item responses appear to show 

stability over time. On the Events Scale only items 16 and 

18 did not have significant correlations. On the Severity 

Scale items 15 and 18 did not have significant retest 

correlation. Item 18, combining a work schedule and 

breastfeeding, was only experienced by two mothers at time 

one and one mother at time two. This would help explain the 

low correlation. This type of pattern of few cases 

experiencing the event appears to be at work with the other 

noted items also. caution must be used when viewing these 

results due to the short retest period (7 days vs. 14 days). 

Memory of past responses may have biased the responses and 

inflated the correlations. 

Internal consistency testing appropriateness was also 

questioned prior to the pilot. It was believed that small 

clusters of items may be associated but that the items as a 

whole were not homogeneous. Both traditional methods of 

assessing internal consistency and cluster analysis was 

utilized. KR-20 results for the dichotomous Events Scale 

was .6369. Table 2 illustrates the item and analysis 

results. Cronbach's alpha for the Severity Scale was .6874 

(see Table 3). At first glance it would appear that the 

scales do not represent internally 
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Table 4 

Breastfeeding Experience Scale Test-Retest Correlations 
(Item to Item) 

EVENTS SCALE SEVERITY SCALE 
ITEM N CORRELATION ITEM N CORRELATION 

1 15 .8292** 1A 15 .8766** 

2 15 1. 00 2A 15 .9173** 

3 15 .7000** 3A 15 .6061** 

4 15 .7222** 4A 15 .8340** 

5 15 .7638** 5A 15 .8263** 

6 15 1. 000 6A 15 .9783** 

7 15 1.000 7A 15 1.00 

8 15 .6814** 8A 15 .9058** 

9 15 .5330* 9A 15 .5910* 

10 15 1.000 lOA 15 .9415** 

11 15 .7845** 11A 15 .6850** 

12 15 1.000 12A 15 .8847** 

13 15 .6591** 13A 15 .7400** 

14 15 .7559** 14A 15 .7313** 

15 15 .5345* 15A 15 .3418 

16 15 .3273 16A 15 .5226* 

17 15 .6001** 17A 15 .6449** 

18 15 -.1048 18A 15 -.1025 

* - significant p .05 (l-tailed) 
** -significant p .01 (l-tailed) 
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consistent items. This matches the investigator's priori 

thoughts. However, the retest version of the BES yielded 

alphas of .7612 for the Events Scale and .7808 for the 

Severity Scale. Given the small sample size the correlation 

matrix upon which the alphas are based must be viewed with 

caution. At this time it would be premature to make any 

bold statements about the internal consistency of the 

scales. This must wait for a larger sample test. 

Subscales based on the original categories were also 

subjected to internal consistency assessment (see Table 3). 

Appendix 0 outlines these categories and their member items. 

Cronbach's alpha for the subscales were .5807 for the 

physical concerns subscales; .5898 for the maternal process 

concerns subscale, and .4387 for the infant process 

subscale. The second administration of the BES yielded 

higher alphas with .7247, .7759, and .6365 for the physical, 

maternal, and infant subscales respectively. These results 

indicate that there could be distinct aspects of the concept 

as originally postulated. However, interscale correlations 

as well as subscale to total correlations are not adequate 

according to criteria set forth by Anastasi (1976). 

Subscale to subscale correlations for both administrations 

are shown in Figure 1. Subscale to total correlations are 

outlined in Figure 2 and with the exception of one are not 
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Figure 1. Subscale to subscale correlations. 

Time 2 BES Time 1 BES 
Physical Maternal 

Phys. 1.00 
Infant Physical Maternal Infant 
1. 00 

Matern. .7415 1.00 
Infant .1077 -.0179 1. 00 

.6679 1. 00 

.3034 -.1518 

Figure 2. Subscale to total correlations. 

Time 1 BES Time 2 BES 
Physical .5886 Physical .7117 
Maternal .5375 Maternal .3584 
Infant .0576 Infant .1273 

1. 00 

adequate correlations. This weakens the evidence for the 

presence of subscales. 

Cluster Analysis Results 

The BMDP-1M program for cluster analysis of variables 

was used to carry out the task of exploring cluster 

structure. Initial cluster analysis of variables using the 

single linkage and average linkage hierarchical 

agglomerative methods produced clusters as represented in 

Appendix E. Single linkage techniques begin by searching 

for the two most similar entities in the matrix. The next 

variable is added to the initial cluster if it has a 

similarity of greater than .50 with any member of the 

existing cluster. This process continues until all 

variables have been added to the initial cluster 

(Aldenderfer & Blashfield, 1984). According to these 
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authors, a major drawback of the method is that it "has been 

shown to have a tendency to chain, or form long, elongated 

clusters" (p.39). 

The average linkage method computes an average of the 

similarity of a case under consideration with all cases in 

the existing cluster and, subsequently, joins the case to 

that 

cluster if a given level of similarity is achieved using 

this average value. Generally this results in more compact 

clusters and avoid the long clusters of the single linkage 

method. As can be seen by the results of the initial cluster 

analysis the average linkage technique formed four clusters 

while the single linkage formed seven cluster, three of 

which contained 3 to 6 variables and four containing 1 or 2 

variables. 

Examination of the cluster indicated that variables 

represented by only one or two cases were perhaps yielding 

inappropriate or un interpretable clusters. Therefore, a 

second cluster analysis was performed with those suspect 

variables removed. Results of the cluster analysis again 

using single linkage and average linkage are shown in 

Appendix F. Again the average linkage yielded fewer more 

compact clusters than the single linkage method. 

caution must be exercised in attempting to interpret 

these clusters due to the fact that clusters are based on 
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correlation matrix analysis, which again may be suspect due 
- -

to small sample size. However, the clusters can be explored 

and compared to priori hypotheses about groupings or 

categories. The three clusters formed by average linkage do 

not appear to match those priori categories. However, if 

one thinks logically about the breastfeeding process it 

appears that member variables of the cluster might actually 

be appropriate. For example, cluster one, may represent a 

situation where a mother having difficulty positioning her 

infant would acquire sore and cracked nipples, especially .if 

the infant is feeding frequently. Fatigue and feelings of 

tension and being overwhelmed may well result. The same 

type of logic can be applied to the other cluster as well. 

The cluster analysis may be suggesting that events may 

cluster based upon the actual experience of the mother and 

that physical concerns, process concerns, and the mother's 

interpretations may be interrelated. Abstract 

categorizations of events may not be appropriate. 

Reflecting back upon the weak subscale alphas would seem to 

corroborate this. 

Breastfeeding continuation, Patterns of Formula Use, and 

Reasons for Weaning 

Of the 16 mothers who initiated breastfeeding after the 

birth of their infant, only two had weaned at 6 weeks. One 

mother had only intended to nurse for 6 weeks because she 
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was intending to return to work at that time. The other 

mother had weaned her infant at 2 days because the infant 

would not latch on to the breast and had suck difficulties. 

Formula was used by 3 of the remaining 14 mothers as a 

sUbstitute for breast feeding when away from the infant. 

Formula was used only one time by one of these mothers, once 

a day by another, and 3 times a day by another. Formula was 

not used prior to weaning by the mothers who had 

discontinued nursing. 

The above information was consistent on the retest. No 

one had weaned in that week. Two mothers had started using 

some formula as sUbstitute for breastfeeding once or twice a 

day. This group of mothers again appears to be strongly 

committed to breastfeeding. Their rate of weaning and use 

of formula seems low. Given a different sample this may not 

be the case. 

CONCLUSION 

Several issues were addressed in this report. The 

small sample size was at the crux of many of the problems of 

analysis and interpretation. Frequency distributions and 

correlation matrices are not stable given the small sample 

size and the number of items. Given this, alphas and 

cluster analysis results are difficult to interpret. 

Internal consistency of the items as a whole was not 

apparent on the first administration of the BES although 
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values were higher on the second administration. It suggests 

that there may be reason to believe that the items are 

homogenous to some extent, but how much is questionable. 

The cluster analysis seems to indicate that physical 

concerns and process concerns are interrelated. 

Individual item information is also problematic and 

decisions made about deletion must be flavored with caution. 

It appears that some of the items are indeed time sensitive. 

This again may be a product of the small sample size and the 

makeup of this sample as well. As dissertation plans are 

made revisiting this issue will be essential. 

content validity of the instrument was judged adequate. 

In fact it was very good, with only two items being 

questioned. The "leaking breasts" item turned out to be a 

sound item in that 15 of the 16 mothers experienced it and 

10 of them considered it problematic. The work and 

breastfeeding item may need to be removed if the BES is 

administered at the same time during the dissertation. 

construct validity will need to be addressed in the 

dissertation. This will most likely be done through the 

model testing. That is theorized relationships will be 

tested to provide model test information as well as provide 

construct validity information. Measures for examining 

convergent and divergent validity will be sought in the 

dissertation proposal writing period also. 
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Format considerations for the instrument include 

whether to continue to use the dichotomous scale as well as 

the likert type scale. Recoding of the likert scale was 

done for statistical analysis in order to avoid numerous 

missing cases. Although it may be of theoretical interest 

to know that a woman had a given experience, but did not 

consider it problematic, the desired information really 

concerns the severity of the problem. If a woman does not 

consider it a problem, it is essentially not a problem that 

needs to be managed. 

Lessons learned from this pilot experience include 

ideas for improvement in recruitment techniques. Over 

sampling of recruitment sites will be done, as well as 

administration of the prenatal instruments upon recruitment. 

Further, more diverse settings than prenatal classes and 

midwife practices will be needed. The pilot sample was a 

select group not entirely representative of the general 

population of new mothers. 

As was expected much was learned from this experience. 

A pilot study's purpose is to provide a test run of the 

research procedure as well as test instruments. Thus, 

although much of the information gained was questionable in 

interpretability it was still a beneficial experience and 

has provided ideas for the next phase. 
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Appendix B 
content Validity Procedure 
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content Validation for the Breastfeeding Experience Scale 

Thank you for agreeing to help in judging the content 
validity of the Breastfeeding Experience Scale. The 
directions for judging the content are listed below. Please 
follow each step. If you have any questions about the 
procedure please let me know. 

Directions: The objectives used for constructing items for 
the Breastfeeding Experience Scale are listed below. 1) 
Please read each item of the instrument and match each item 
with the objective you believe it was designed to meet. 2) 
Please independently rate each item for the relevance of it 
to the objective according to the scale indicated on the 
next page. 3) Please indicate if you believe the items are 
a representative sample of the content domains I am seeking 
to measure, i.e. early breastfeeding experiences that may be 
problematic in the overall breastfeeding experience, 
breastfeeding duration, patterns of formula supplement and 
complement use, and the weaning experience. 

BES Objectives 
1. To identify breastfeeding experiences common to the 

early breastfeeding period; i.e. birth through four to 
six weeks, that may be perceived as problematic by the 
nursing mother. . 

2. To determine if the mother is still breastfeeding at 
the time of the data collection. 

3. To identify supplementation and complementation (non
breastmilk formulas) patterns in the early 
breastfeeding period in women still breastfeeding at 
the time of data collection. 

4. To determine the time of weaning in days or weeks after 
birth. 

5. To identify the events that mother perceived as leading 
up to weaning. 

6. To determine if weaning was related to experiences the 
mother identified as problematic. 

7. To identify the timing and patterns of use of formula 
supplements or complements in mothers who weaned their 
infants. 
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Item Rating Scales 
1) Please indicate the objective you believe the item is 

linked to. 
2) Please use the following scale to rate the relevance of 

each item to its objective using the following 4-point 
scale. 

1= not relevant 
2= somewhat relevant 
3= quite relevant 
4= very relevant 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

objective Number Relevance Rating 

3. Please comment on your judgement of whether the items 
are a representative sample of the domains of interest. 
Are there any suggestions you would make to improve the 
representativeness of the items? 



227 

Appendix C 
Frequency and Distribution Information 
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BES Item Frequency and Distribution Information (N=16 ) 

Events Scale 

Item Values Frequency % Skew Kurtosis 

1 0 3 18.8 1.772 1.285 
1 13 81.3 

2 0 11 68.8 -.895 -1.391 
1 5 31.3 

3 0 5 31. 3 -.895 -1.391 
1 11 68.8 

4 0 9 56.3 .279 -2.219 
1 7 43.8 

5 0 7 43.8 -.279 -2.219 
1 9 56.3 

6 0 10 62.5 .571 -1.934 
1 6 37.5 

7 0 15 93.8 4.00 16.00 
1 1 6.3 

8 0 1 6.3 -4.00 16.00 
1 15 93.8 

9 0 10 62.5 .571 -1. 934 
1 6 37.5 

10 0 13 81.3 1.772 1.285 
1 3 18.8 

11 0 13 81.3 1.772 1.285 
1 3 18.8 

12 0 7 43.8 -.279 -2.219 
1 9 56.3 

13 0 11 68.8 .895 -1.391 
1 5 31.3 

14 0 8 50.0 .000 -2.308 
1 8 50.0 
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BES Frequency and Distribution Information-continued 
Item Value Frequency % Skew Kurtosis 

15 0 12 75.0 1.278 -.440 
1 4 25.0 

16 0 8 50.0 .000 -2.308 
1 8 50.0 

17 0 8 50.0 .000 -2.308 
1 8 50.0 

18 0 14 87.5 2.509 4.898 
1 2 12.5 

severity Scale 

Item Value Frequency % Skew Kurtosis 

1 0 5 31.3 .401 -1.143 
1 5 31.3 
2 3 18.8 
3 3 18.8 
4 0 00.0 

2 0 12 75.0 1.890 3.035 
1 3 18.8 
2 1 6.3 
3 0 0.0 
4 0 0.0 

3 0 6 37.5 .830 -.206 
1 6 37.5 
2 2 12.5 
3 2 12.5 
4 0 0.0 

4 0 9 56.3 1.562 2.362 
1 3 18.8 
2 3 18.8 
3 0 0.0 
4 1 6.3 
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BES Frequency and Distribution Information-continued 
Item ValueFrequency % Skew Kurtosis 

5 0 8 50.0 .653 -.321 
1 7 43.8 
2 1 6.3 
3 0 0.0 
4 0 0.0 

6 0 11 68.8 1.433 .783 
1 3 18.8 
2 2 12.5 
3 0 0.0 
4 0 0.0 

7 0 15 93.8 4.00 16.00 
1 1 6.3 
2 0 0.0 
3 0 0.0 
4 0 0.0 

8 0 6 37.5 .146 -1.405 
1 3 18.8 
2 6 37.5 
3 1 6.3 
4 0 0.0 

9 0 12 75.0 1.890 3.035 
1 3 18.8 
2 1 6.3 
3 0 0.0 
4 0 0.0 

10 0 14 87.5 2.509 4.898 
1 2 12.5 
2 0 0.0 
3 0 0.0 
4 0 0.0 

11 0 14 87.5 2.509 4.898 
1 0 0.0 
2 2 12.5 
3 0 0.0 
4 0 0.0 
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BES Frequency and Distribution Information-continued 
Item Value Frequency % Skew Kurtosis 

12 0 8 50.0 .546 -1.428 
1 4 25.0 
2 4 25.0 
3 0 0.0 
4 0 0.0 

13 0 12 75.0 1.890 3.035 
1 3 18.8 
2 1 6.3 
3 0 0.0 
4 0 0.0 

14 0 9 56.3 1.266 .833 
1 4 25.0 
2 2 12.5 
3 1 6.3 
4 0 0.0 

15 0 14 87.5 2.509 4.898 
1 2 12.5 
2 0 0.0 
3 0 0.0 
4 0 0.0 

16 0 9 56.3 .942 -.284 
1 5 31.3 
2 2 12.5 
3 0 0.0 
4 0 0.0 

17 0 9 56.3 1.545 2.277 
1 5 31.3 
2 1 6.3 
3 1 6.3 
4 0 0.0 

18 0 14 87.5 3.030 9.093 
1 1 6.3 
2 1 6.3 
3 0 0.0 
4 0 0.0 



BES Frequency and Distribution Information-continued 
Item Value Frequency % Skew Kurtosis 

19 o 
1 
2 
3 
4 

13 
0 
2 
0 
0 

81.3 2.405 4.349 
0.0 

12.5 
0.0 
0.0 
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ITEM CATEGORIES 

Physical Problems 

Items 

1 
2 
3 
7 
8 
12 

Subject 

Sore Nipples 
Cracked Nipples 
Engorgement 
Breast Infection 
Leaking Breasts 
Tired/Fatigue 

Process Problems 

Items 

10 
14 
16 
17 
18 

Items 

4 
5 
6 
9 
11 
13 

15 

Maternal Focus 

Subject 

Worry About Not Enough Milk 
Difficulty Positioning 
Tension/Overwhelmed 
Embarrassed Nursing in Public 
Work/Breastfeed Coordination 

Infant Focus 

Subject 

Difficulty Latching on 
Baby Reluctant to Nurse/Fussy 
Baby Reluctant to Nurse/Sleepy 
Nursing too Frequently 
Sucking Difficulty 
Worry Baby Getting 
Insufficient Milk 
Worry About Infant Weight Gain 
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Cluster Analysis I of BES variables 

Single Linkage 
Cluster # Variables # Items/Cluster Similarity 

Coefficient 

1 

2 

3 

4 

5 

6 

7 

Sore Nipples 
Mother Worry Milk 
Supply 
Fatigue 
Positioning 
Tension 
Cracked Nipples 

Engorgement 
Leaking Breasts 
Worry Infant Weight 
Embarrassment 

Reluctance/Fussy 
Sucking Problems 
Breast Infection 

Difficulty Latch-on 
Worry Infant Not 
Getting Enough 

Combining Work/Breast
feeding 

Frequent Breastfeeding 

Reluctant to Nurse/ 
Sleepy 

Average Linkage 

6 

4 

3 

2 

1 

1 

1 

Cluster # Variables # Items/Cluster Similarity 

1 Sore Nipples 
Worry Not Enough Milk 
Fatigue 
Positioning Problems 
Tension 
Frequent Feeding 

6 

54.95 

50.31 

45.30 

44.57 

41.99 

36.89 

34.90 

28.28 
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Average Linkage continued 

2 Engorgement 4 24.79 
Leaking 
Worry Infant Weight 
Embarrassment 

3 Cracked Nipples 2 18.09 
Combining Work/Breast 

4 Latch-on Problems 6 14.39 
Worry Infant Not 
Getting Enough 
Reluctance/Fussy 
Suck Problems 
Infection 
Reluctance/Sleepy 
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Cluster Analysis II of BEB variables 

Single Linkage (Remove 3 Variables) 
Cluster # Variables # Items/Cluster similarity 

1 

2 

3 

4 

5 

6 

Sore Nipples 
Fatigue 
Positioning 
Tension 
Cracked Nipples 
Embarrassment 

Reluctance/Fussy 
Suck Problems 

Latch on Problems 
Worry Infant Not 
Getting Enough 

Engorgement 
Leaking 

Reluctance/Sleepy 

Frequent Feeding 

6 

2 

2 

2 

1 

1 

Average Linkage (Remove 4 Variables) 

1 

2 

3 

Sore Nipples 
Fatigue 
Positioning 
Tension 
Frequent Feeding 
Cracked Nipples 

Engorgement 
Leaking Breasts 
Embarrassment 
Reluctance/Sleepy 

Latch-on Difficulty 
Worry Infant Not 
Getting Enough 
Reluctance/Fussiness 
Suck Problems 

6 

4 

4 

Coefficient 

45.30 

83.85 

46.84 

81.25 

41.04 

36.89 

28.59 

22.02 

36.43 
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Code Number 
THE HASSLES AND UPLIFTS SCALE 

HASSLES are irritants--things than annoy or bother you; 
they can make you upset or angry. UPLIFTS are events that 
make you feel good; they can make you joyful, glad or 
satisfied. 

This questionnaire lists things that can be hassles or 
uplifts in day-to-day life. You will find that during the 
course of the day some of these things will have been ONLY a 
hassles for you and some will have been only an uplift. 
Others will have been BOTH a hassle and an uplift. 

INSTRUCTIONS: Please think about how much of a hassle and 
how much of an uplift each item was for you in the last 24 
hours. 
Circle only ONE number on the LEFT side of the page for each 
hassle listed. Circle only ONE number on the RIGHT side of 
the page for each uplift listed. 

How much of a hassle was How much of an uplift was 
this item for you today? this item for you today? 

HASSLES UPLIFTS 
0 = none/not applicable 0 = none/not applicable 
1 = somewhat 1 = somewhat 
2 = quite a bit 2 = quite a bit 
3 = a great deal 3 = a great deal 

0 1 2 3 1. Your child(ren) 0 1 2 3 

0 1 2 3 2. Your parents or in-laws 0 1 2 3 

0 1 2 3 3. Other relative(s) 0 1 2 3 

0 1 2 3 4. Your spouse/significant 0 1 2 3 
other 

0 1 2 3 5. Time spent with family 0 1 2 3 

0 1 2 3 6. Health or well-being of 0 1 2 3 
a family member 

0 1 2 3 7. Sex 0 1 2 3 

0 1 2 3 8. Intimacy 0 1 2 3 

0 1 2 3 9. Family obligations 0 1 2 3 

0 1 2 3 10. Your friend(s) 0 1 2 3 
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How much of a hassle was How much of an uplift was 
this item for you today? this item for you today? 

HASSLES UPLIFTS 
0 = none/not applicable 0 = none/not applicable 
1 = somewhat 1 = somewhat 
2 = quite a bit 2 = quite a bit 
3 = a great deal 3 = a great deal 

0 1 2 3 11- Fellow workers 0 1 2 3 

0 1 2 3 12. Clients, customers, etc. 0 1 2 3 

0 1 2 3 13. Your supervisor or 0 1 2 3 
employer 

0 1 2 3 14. The nature of your work 0 1 2 3 

0 1 2 3 15. Your work load 0 1 2 3 

0 1 2 3 16. Your job security 0 1 2 3 

0 1 2 3 17. Meeting deadlines or 0 1 2 3 
goals on the job 

0 1 2 3 18. Enough money for 0 1 2 3 
necessities (food, 
clothing housing, taxes, 
health care, 
insurance, etc. ) 

0 1 2 3 19. Enough money for 0 1 2 3 
education 

0 1 2 3 20. Enough money for 0 1 2 3 
emergencies 

0 1 2 3 21- Enough money for extras 0 1 2 3 
(entertainment, vacation, 
recreation, restaurants) 

0 1 2 3 22. Financial care for 0 1 2 3 
someone who does not live 
with you 

0 1 2 3 23. Investments 0 1 2 3 

0 1 2 3 24. Your smoking 0 1 2 3 
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How much of a hassle was How much of an uplift was 
this item for you today? this item for you today? 

HASSLES UPLIFTS 
0 = none/not applicable 0 = none/not applicable 
1 = somewhat 1 = somewhat 
2 = quite a bit 2 = quite a bit 
3 = a great deal 3 = a great deal 

0 1 2 3 25. Your drinking 0 1 2 3 

0 1 2 3 26. Mood-altering drugs 0 1 2 3 

0 1 2 3 27. Your physical appearance 0 1 2 3 

0 1 2 3 28. Birth control 0 1 2 3 

0 1 2 3 29. Exercise 0 1 2 3 

0 1 2 3 30. Your medical care 0 1 2 3 

0 1 2 3 31. Your health 0 1 2 3 

0 1 2 3 32. Your physical 0 1 2 3 
capabilities 

0 1 2 3 33. The weather 0 1 2 3 

0 1 2 3 34. News events 0 1 2 3 

0 1 2 3 35. Your environment 0 1 2 3 
(noise, air, beauty) 

0 1 2 3 36. Political or social 0 1 2 3 
issues 

0 1 2 3 37. Your neighborhood 0 1 2 3 
(neighbors, surroundings) 

0 1 2 3 38. Conserving (electricity, 0 1 2 3 
water, gasoline, etc. ) 

0 1 2 3 39. Pets 0 1 2 3 

0 1 2 3 40. Cooking 0 1 2 3 

0 1 2 3 41- Housework 0 1 2 3 

0 1 2 3 42. Horne repairs 0 1 2 3 



244 

How much of a hassle was How much of an uplift was 
this item for you today? this item for you today? 

HASSLES UPLIFTS 
0 = none/not applicable 0 = none/not applicable 
1 = somewhat 1 = somewhat 
2 = quite a bit 2 = quite a bit 
3 = a great deal 3 = a great deal 

0 1 2 3 43. Yardwork 0 1 2 3 

0 1 2 3 44. Car maintenance 0 1 2 3 

0 1 2 3 45. Taking care of paper- 0 1 2 3 
work (paying bills, 
filling out forms) 

0 1 2 3 46. Home entertainment (tv, 0 1 2 3 
music, reading, hobbies) 

0 1 2 3 47. Amount of free time 0 1 2 3 

0 1 2 3 48. Eating (at home) 0 1 2 3 

0 1 2 3 49. Recreation and enter- 0 1 2 3 
tainment outside the home 
(movies, sports, eating 
out, walking, etc. ) 

0 1 2 3 50. Church or community 0 1 2 3 
organizations 

0 1 2 3 51. Legal matters 0 1 2 3 

0 1 2 3 52. Being organized 0 1 2 3 

0 1 2 3 53. Social commitments 0 1 2 3 
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Item Means, Standard Deviations, Range, and Correlation 
Information for the Hughes Breastfeeding Support Scale 
Total.Scale: Alpha=.9473 standardized Alpha=.9487 
Subscales: 1) Information Alpha=.9346 stand. Alpha=.9421 

2) Emotional Alpha=.9154 stand. Alpha=.9178 
3) Instrumental Alpha=.8535 Stand. Alpha=.8534 

Item 
# N 
Sub
Scale 

Mean S.D. Range Item
Total 

1-2 12 3.000 .9535 4 .6235 

2-3 12 2.197 .9003 4 .1835 

3-3 12 2.5 1. 0871 4 .3568 

4-1 12 2.667 1.0731 3 .6714 

5-3 12 2.750 .8660 3 .2890 

6-2 12 2.500 1.1677 4 .6075 

7-3 12 2.917 .9003 4 .6002 

8-3 12 2.917 1.2401 4 .5629 

9-2 12 3.333 .6513 3 .5617 

10-3 12 2.333 1.2309 4 .3506 

11-3 12 2.333 1.3027 3 .5609 

12-2 12 2.500 1.000 4 .6756 

13-3 12 1.583 1.084 3 .6571 

14-3 12 3.000 1.128 4 .6544 

15-2 12 3.000 .954 4 .7034 

16-3 12 3.167 1.115 3 .5734 

17-2 12 2.333 .779 4 .6803 

18-2 12 2.250 .866 4 .4436 

Scale 
Inter

item 
.3-.7 

16/29 

7/29 

10/29 

Alpha 
if 

delete 

Subscale 
Item- % 
Sub- .6-
Scale .8 

.9454 .8342 60% 

.9489 .5214 50% 

.9478 .4202 

18/29 .9448 

8/29 .9480 

.7614 70% 

.6352 

19/29 

19/29 

19/29 

16/29 

10/29 

13/29 

18/29 

17/29 

13/29 

16/29 

16/29 

15/29 

10/29 

.9454 .6780 

.9456 .5539 

.9460 .7354 

.9462 .6494 

.9482 .6494 

.9461 .8223 

.9449 .6958 

.9450 .6539 

.9450 .6545 

.9447 .7852 

.9458 .0057 

.9452 .7023 

.9468 .5300 
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continued 

Item Scale Subsea Ie 
# N Mean S.D. Range Item- Inter- Alpha Item- % 
Sub- Total item if Sub- .6-
Scale .3-.7 delete Scale .8 

19-2 12 3.00 .954 4 .5688 10/29 .9458 .7530 
20-2 12 2.75 1.288 4 .6307 9/29 .9453 .6477 
21-1 12 2.50 1. 243 4 .7349 22/29 .9441 .7869 
22-1 12 2.250 1.215 4 .5414 16/29 .9462 .6419 
23-1 12 2.916 .900 3 .4906 14/29 .9465 .7073 
24-1 12 2.750 1. 357 3 .8280 17/29 .9429 .8612 
25-1 12 2.75 1.422 3 .8397 16/29 .9427 .7954 
26-1 12 3.333 .651 3 .7767 18/29 .9450 .8349 
27-1 12 2.250 1. 215 4 .7728 19/29 .9437 .6127 
28-1 12 2.75 .965 4 .7607 18/29 .9442 .8792 
29-1 12 2.50 1.314 4 .5694 12/29 .9460 .7264 
30-2 12 2.75 .965 4 .7957 15/29 .9439 .8568 
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