
THE RELATIONSHIP OF INFANT FEEDING METHOD 

AND ADOLESCENT MOTHER-INFANT 

INTERACTION 

BY 

KAREN BUNN WINFREY 

Bachelor of Science in Nursing 

University of Tulsa 

Tulsa, Oklahoma 

1975 

Submitted to the Faculty of the 
Gra duate College of the 

Oklahoma State University 
i n partia l fu l f i l l ment of 

the requirements for 
the Degree of 

MASTER OF SCIENCE 
De cember , 1993 



OKLA.HOIVIA STATE L1'-IIVERSITY 

THE RELATIONSHIP OF INFANT FEEDING METHOD 

AND ADOLESCENT MOTHER-INFANT 

INTERACTION 

d 

/~~ h 75/0 vvz {'. Gtl ~~ 
\ Df!iln of the Graduate College 

/ 

i i 



ACKNOWLEDGEMENTS 

I wish to express my heartfelt gratitude to my major adviser, Dr . 

Patricia Self, for her professional expertise, constructive guidance, 

understanding and encouragement. I also wish to bestow my sincere 

appreciation to my other committee members Dr. Carolyn Henry and Dr . 

Anne Culp, whose advice, assistance and encouragement were invaluable . 

Many of the struggles and necessary blockades that occur within the 

process of research with human subjects were more than compensated for 

by the moments shared in discussions with my committee members 

surrounding the emotionally charged issues of balancing graduate school 

with my personal family life, work, church involvement, and life itself. 

Moreover, I wish to express my sincere appreciation for those who 

provided suggestions and assistance in the process of conducting this 

study: Dr. Elaine Wilson who provided me with a place to stay and 

friendship, as well as suggestions when I invariably became "stuck"; Dr. 

Iris McPherson, who gave willing assistance in understanding the use of 

SAS; Becky Czerkaj for her time, energy and excellent reliabilities; 

Sean Wilcox, whose expertise in resolving computer glitches actually 

made a hard copy possible; Virginia Cervantes and James Donovan of the 

St. John Medical Center Library, Tulsa, Oklahoma, whose knowledge and 

assistance in library science proved invaluable in locating sources. 

Finally, I would like to extend my deepest appreciation to my 

husband, Ken, and my children, Joshua and Brooke, my sister, parents and 

parents-in-law. Words cannot describe how grateful I am for the 

s acrifices they each have made, and for their gentle nudges, prayers, 

lov e, a nd understanding. Without a doubt, thei r emot i onal support, 

iii 



financial rescues, and logistical assistance in making sure everyone was 

in the right place at the right time made it possible for me to compl ete 

my graduate studies . Together, we have reached the end .. . and the 

beginning. 

iv 



TABLE OF CONTENTS 

Chapter 

I. INTRODUCTION 

II. REVIEW OF THE LITERATURE 

Breast feeding 
Breastfeeding Research Among Adolescents 
Mother - Infant Interaction . . . . . . 
Adolescent Mother-Infant Interaction 

III. STATEMENT OF PURPOSE AND HYPOTHESES 

Purpose . 
Hypotheses 

IV. METHODOLOGY 

Selection of Subjects 
Definition of Feeding Groups 
Collection of Data 
Codification of Data 

V. RESULTS AND ANALYSES 

Demographi c Characterist ics of the Sample 
Descriptive Data 
Statistical Analyses of Data 

VI. DISCUSSION AND SUMMARY 

REFERENCES 

APPENDIXES 

APPENDIX A - RAW DATA 

APPENDIX B - ADDITIONAL TABLES 

APPENDIX C - VOLUNTARY AGREEMENT TO PARTICIPATE FORM 

APPENDI X D - INTERVIEW FORMS 

APPENDIX E - VITA . 

APPENDIX E - IRB APPROVAL 

v 

Page 

1 

3 

3 
13 
17 
23 

30 

30 
30 

32 

32 
32 
33 
34 

3 7 

37 
42 
44 

49 

56 

63 

64 

67 

73 

75 

79 

8 1 



Table 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

LIST OF TABLES 

Inter- Coder Reliabilities . 

Characteristics of Subjects 

Infant Birth Weight Examined By 
Varying Factors 

Feeding History 

Maternal Behaviors - Infant Gender 
and Feeding Method 

Infant Behaviors - Infant Gender 
and Feeding Method 

Mutual Gaze - I nfant Gende r . 
and Feeding Method 

Maternal Behaviors - Maternal Age 

Infant Behaviors - Maternal Age 

Mutual Gaze - Maternal Age 

Maternal Behav iors - Race, 
Infant Gender and Feeding Method 

Infant Behaviors - Race, 
Infant Gender and Feedi ng Method 

Mutual Gaze - Race, 
Infant Gender and Fe eding Method 

v i 

Page 

3 6 

39 

40 

41 

43 

. 43 

. 44 

68 

68 

6 9 

7 0 

. 7 1 

. 7 2 



Chapter 1 

Introduction 

Adolescent pregnancy and parenthood has been an area of 

extensive research for three decades (Furstenberg, 1976; Chilman, 

1980; Furstenberg, 1991). More recentl y, attempts were made to 

examine the quality of adolescent mothering through specific maternal 

behaviors, such as, responsivity, verbal izations, patterns of 

physical contact, affect and mother-infant eye-to-eye contact (Culp, 

Culp, Osofsky, & Osofsky, 1991; Coll , Hoffman, & Oh, 1987) . The 

literature repeatedly identified the children of adol escent parents 

as high risk, citing problems in school , higher drop-out rate and 

longer duration of dependence on welfare (Furstenberg, 1976; Miller & 

Moore, 1990). However , among the literature concerning adolescent 

parents t here was a predorrUnant focus on global measures and 

macroanalysis . 

Maternal- i nfant contact has been identified as a significant 

correlate i n maternal-child relationships and later child outcomes, 

yet few studies examined the influence of infant feeding met hod, 

specifically breastfeeding versus bottlefeeding (Spitz, 1965; Kennell 

& Klaus, 1979; Jelliffe & Jelliffe, 1978) . Breastfeeding , 

necessarily, increased overall mother-infant contact as well as 

increased face - t o- face contact (Kennell & Klaus , 1979; Jelli ffe & 

Jelliffe, 1978) . Research concerning infant feeding method has 

documented health, i mmunological, psychological, and socioeconomical 

benefits of breastfeeding in t hird-worl d countries and lower 

soci oeconomic populat ions (Jelliffe & Jell iffe , 1978; Wi l l i ams, 

Baumslag, & J elliffe, 1985; Howell, Morriss, & Pickering, 1986). 

1 
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Trends have also been identified favoring breastfed children in 

social-cognitive development (Morrow-Tlucak, Haude, & Emhart, 1988; 

Fergusson, Beautrais, & Silva, 1982; Taylor & Wadsworth, 1984) . 

Significant gaps were identified in the adolescent mother-infant 

literature. Generally speaking, studies with adolescent mothers 

compared them with adult mothers. Little effort was made to describe 

differences (other than demographic data, such as maternal age, 

education, and socioeconomic status) between adolescent mothers who 

were responsive and synchronous with their babies, from adolescent 

mothers who were less responsive and synchronous with their babies. 

Another gap identified in the adolescent mothering literature 

concerned infant feeding method. Few studies discussed breastfeeding 

adolescents and even fewer examined infant feeding method as a 

possible influencing factor in adolescent mother-infant interaction. 

This study addressed these deficits in adolescent literature. 

Chapter 1 introduces the issue of adol escent mother- infant 

interaction and the lack of consideration of feeding method as a 

factor. Chapter 2 presents a review of the literature, beginning 

with an overview of breastfeeding literature followed by a more 

complete review of adolescent breastfeeding literature. The review 

chapter is concluded by an overview of mother-infant interaction 

literature followed by a more focused review of adolescent mother

infant i nteraction. Chapter 3 focuses on the purpose and the actual 

hypotheses of the current study. Subject selection, procedures and 

methods used are discussed in Chapter 4. Results and analyses are 

presented in Chapter 5 followed by discussion of the findings with 

future implications in Chapter 6. A selected bibliogr aphy and the 

appendixes a r e found aft e r Chapte r 6. 
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Chapter II 

Review of the Literature 

This study examined the relationship of adolescent infant 

feeding method and adolescent mother-infant interaction incorporating 

microanalytical behavioral measures to address an identified deficit 

in adolescent literature. Initially, an overview of the 

breastfeeding literature is presented. It is followed by a more 

comprehensive review of adolescent breastfeeding literature. Next, 

an overview of mother-infant interaction is presented, followed by a 

focused review of adolescent mother-infant interaction. 

Breast feeding 

Breastfeeding has been extensively researched throughout the 

world and was proclai med the superior food for newborns by the World 

Health Organization, UNICEF (Teply, 1979) , the American Academy of 

Pediatrics (Executive Summary of Task Force on Infant Feeding 

Practices, 1984) and the American Dietetic Association {Position 

Paper, 1986). The National Center for Education in Maternal and 

Child Health set the goal of establishing breastfeeding as the 

societal norm {Sharbaugh, 1991) . The United States Department of 

Healt h and Human Services established nat ional objectives for 75 

percent of all babies born in the United States to be breastfed at 

the time of hospital discharge and for 50 percent of all mothers to 

continue breastfeeding to at least 6 months postpartum (cited in 

Gielen, Faden, Campo, Brown, & Paige, 1991, p . 298) . The American 

Dieteti c Association stated breastfeeding was advocat ed "because of 

the nutri tional and i mmunologic benefi ts of human milk and the 

physiological, social and hygienic benefits of the breastfeeding 
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process for the mother and infant" (Position Paper, 1986, p. 1580). 

Even as recently as 1992, the American Academy of Pediatrics stated 

that breast milk is the optimal nutritional source for infants and 

that they should receive breast milk for the first six to 12 months 

of life. 

This review will represent the findings among breastfeeding 

research. Literature regarding the incidence of breastfeeding in the 

United States will be presented first, followed by reviews of the 

effects of breastfeeding on health, social and cogni tive development. 

Summary of these data will be followed by review of adolescent 

breastf eeding literature. 

Incidence of Breastfeeding in the United States 

The incidence of breastfeeding in the United States increased 

steadily through the 1970's and into the mid 1980's (Martinez & Dodd, 

1983; Martinez & Nalezienski, 1981; Martinez & Nalezienski, 1979 ; 

Executive Summary of Task Force on Infant Feeding Practices, 1984) . 

Kennell, Voos, and Klaus (1979) identified an incr ease of 

breastfeeding occurrence that coincided wi th hospitals offering t o 

l et babies stay in the same room a s the mothers instead of keeping 

the babies in a separate nursery. Koop (1984) cited Martinez et al., 

(1979, 1981) identifying breastfeeding rates in the United State s at 

45% in 1978. In an effort to endorse and promote "breast as the 

corrrrnuni t y norm", Koop (1984) projected the incidence of breastfeeding 

should be 75 percent by 1990. 

Some r esearchers took issue with the size and distri buti on of 

the increase as identif i ed by t he Ross Labor atory studie s conducted 

by Martinez and colleagues (Biegel son, Cowell , & Goldberg, 1986.; 

Grossman, Lar sen-Alexander, Fitzsimmons, & Cordero, 1989; Rassin , 
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Richardson, Baranowski, Nader, Guenther, Bee, & Brown, 1984) . These 

researchers argued with Martinez et al. (1983, 1981, 1979) reporting 

substantial increases in breastfeeding among women of lower 

socioeconomic status and women with lower levels of education. The 

arguments focused on the under-representation of these populations in 

the Martinez samples, stating the results were only manipulated 

estimations of the occurrence of breastfeeding among women with l ower 

educations and of lower socioeconomic status (Grossman et al., 1989; 

Biegelson et al., 1986; Rassin et al., 1984). 

Rassin et al. (1984) found a much lower incidence of 

breastfeeding among their population of lower-income families in t he 

Gal veston ar ea. They found a rate of 27 percent as compared with the 

39 . 9 percent reported by Martinez and Nalezienski (1981). Biegelson 

et al. (1986) found only 2.7 percent of women breastfeeding among a 

population of women using public health clinics in New York City in 

1979. The incidence increased to 3.2 percent by 1982 . By contrast 

Grossman et al . (1989) identified an increase in incidence of 

breastfeeding from 16 percent to 22 percent among a population of 

high-risk, economically disadvantaged women in Ohio from 1976-1985. 

The Ross Laboratories Mothers' Survey has been the major vehicle 

for documenting breastfeeding trends in the United Sta tes for several 

decades , and has continuously striven to i mprove reporting efficiency 

(Ryan, Rush, Krieger, & Lewandowski, 1991). Ryan et al. (1991) 

revealed a dramatic decline i n breastf eeding initiation and a 

decrease in breastfeeding duration since 1984. The sharpest decl ine 

in breastfeeding initiation occurred at the lower income l evel among 

younge r black women with only grade school education. The profil e of 

the breastfeedi ng woman i dentif i ed by t he Ross studies has r emai ned 

fairly constant and continues to indicate breastfeeding more likel y 
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to occur among older, higher educated, married, middle to upper

middle class, Caucasian women. These trends have been confirmed by 

other sources (Jacobson, Jacobson, & Frye, 1991; MacGowan, MacGowan, 

Serdula, Lane, & Joesoef, 1991). 

Effects on Health and Physical Development 

Multiple health advantages have been linked with breastfeeding, 

although some researchers contend the benefits have not been 

empirically substantiated (Goldman, Atkinson, & Hanson, 1987; 

Bauchner, Leventhal, & Shapiro, 1986) . Lawrence (1989) discusses in 

detail the composition of human milk proposing its superiority in 

nutritional content, its immunologic benefits and the species

specific enzymes that protect the intestines of infants. Specific 

benefits identified include decreased incidence of gastroenteritis 

(Fomon & Filer, 1974; Kovar, Serdula, Marks, & Fraser, 1984; Howie, 

Forsyth, Ogston, Clark, & du V Florey, 1990), decreased respiratory 

infections, hospitalizations (Kovar et al., 1984; Howie et al., 

1990), and decreased morbidity and mortality rates (Lawrence, 1989). 

Some studies have also examined the influence of breastfeeding on 

social- cognitive development (Menkes, 1977; Rodgers, 1978; Fergusson, 

Beautrais, & Silva, 1982; Taylor & Wadsworth, 1984; Morrow-Tlucak, 

Haude, & Emhart, 1988) . Each of these areas will be reviewed 

briefly, with greater attention to the section on social-cognitive 

outcomes. 

Despite the methodological limitations, in a review of studies 

examining breastfeeding impact on infections, Kovar et al. (1984) 

identified a significant association between breastfeeding and lower 

rates of gastroenteritis and diarrhea among infants. The decr eased 

incidence of infection and hospitalizations were attributed to 
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numerous host resistance factors identified in human milk. More 

recently, Howie et al. (1990) found that infants who had been 

breastfed longer than 13 weeks had significantly fewer incidence of 

gastrointestinal illnesses up to one year of age than infants who 

were bottlefed or infants who were breastfed but before 13 weeks. 

These differences maintained significance whether the mother 

introduced supplements or not and whether the mother weaned after 13 

weeks or continued breastfeeding the entire year. These researchers 

attribute the protection to immunoglobulins, lactoferrin, bifidus 

factor, and numerous species-specific enzymes found in human milk. 

A review of the studies indicating decreased respiratory 

infections and hospitalizations were more seriously confounded and 

most significant measures disappeared when controlling socioeconomic 

status and other family/social factors (Kovar et al., 1984). 

However, the trend of lower incidence of respiratory infections, 

lower hospitalizations and decreased otitis media favoring breastfed 

infants and associated with duration of exclusive breastfeeding was 

substantiated (Kovar et al., 1984; Lawrence, 1989) . Howie et al. 

(1990) found weaker significance favoring breastfed infants in 

occurrences of respiratory illnesses, but the significance r emained. 

They, however, found no relationship between feeding method and 

occurrences of ear, eye, mouth or skin infections. 

Rubin et al. (1990) argued other studies used improper 

procedures and statistical analyses. Thei r study of 500 women in 

Copenhagen, Denmark found no significant feeding effect for 

protection against infection in an urban population. However, they 

did note a trend favoring breastfed infants with decreased 

occurrences of otitis media. Bauchner, Leventhal , and Shapiro (1986) 

also argued the validity of studies examining benefits of 
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breastfeeding, and stated those conducted in industrialized 

populations were seriously confounded. Amidst all this disagreement, 

all the researchers were quick to substantiate studies favoring 

breastfeeding in developing countries or lower socioeconomic 

populations. 

Decreased mortality rates among breastfed infants was most 

significant in underdeveloped countries but one study examined death 

rates among several European cities and U.S. cities. Knodel (1977, 

in Lawrence, 1989) did not include rates within the first few days of 

life, but the study clearly implicated breastfeeding as beneficial in 

decreasing infant mortality. 

Social and Cognitive Develqpment 

Numerous researchers have examined the impact of feeding method 

on social and cognitive development at different stages using a 

variety of developmental measures. In this context social 

development referred to maternal behaviors identified as 

interactional in early infancy, generally, visual, verbal or tactile 

behaviors. Cognitive development refers to intellectual and 

behavior al development most often measured by intelligence tests and 

the Bayley Mental Development Index, a measure specifically designed 

for infants aged one month to two and one-half years. Menkes (1977), 

Rodgers (1978), Fergusson, Beautrais, and Silva (1982) 1 Taylor and 

Wadsworth (1984), and Morrow-Tlucak, Haude, and Emhart (1988) each 

linked feeding method and later cognitive development, with breastfed 

children having more favorable scores. However, it was unclear 

whether these researchers were claiming t he diff erences were a result 

of nutritional elements of breastmilk or some ot her aspect of 

breastfeeding, such as increased tactile contact. Dunn and Richards 
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(1977) identified significant differences in interactional behaviors 

of breastfeeding women and bottlefeeding women. 

Menkes (1977) examined feeding method and its association with 

learning disorders based on previous research identifying a 

relationship between high protein content feedings and low 

intellectual performance (Rassin, Gaull, Raiha and Heinonen, 1977; 

Mamunes, Prince, Thornton, Hunt and Hitchcock, 1976) . Human milk is 

about 0.9 percent protein while cow milk is 3.4 percent protein 

(Lawrence, 1989). Menkes found that only 13.9 percent of his sample 

of learning disabled children were breastfed while 47.2 percent of 

the control group (non-learning disabled children) were breastfed. 

However, children consuming low protein content formula did not show 

better intellectual performance. 

In an effort to replicate Menkes' findings with a more 

substantial sample and controlling for family factors, Rodgers (1978) 

used data collected in the 1946 National Survey of Health and 

Development of Great Britain. This study was longitudinal, 

conducting parental interviews shortly after birth and every two 

years until the child turned 15 years old. The sample consisted of 

1133 survey children known to be entirely bottle-fed and 1291 

children never bottle-fed. Scores reported were picture intelligence 

and reading scores at eight years of age and reading attainment 

scores at 15 years of age. All points of analysis significant ly 

favor ed breastfed children over bottlefed children. 

Fergusson, Beautrais and Silva (1982) examined the relationship 

of br eastfeeding and cognitive development at three, f i ve, and seven 

years on a birth cohort of New Zealand chil dren. This study was 

conducted with 1037 children at age three , 991 at age five , and .954 

at age seven. Feeding method was classified into 3 groups; 
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bottlefed, breastfed up to 4 months, and breastfed 4 months or 

longer. No effort was made to separate exclusively breastfed from 

breast and bottle combinations. Cognitive development was measured 

by the Peabody Picture Vocabulary Test at three years, the Stanford

Binet Intelligence Scale at five years and the Weschler Child 

Intelligence Scale at seven years. Measures of language development 

included the Reynell Developmental Language Scales and the Illinois 

Test of Psycholinguistic Abilities. Articulation was measured wi th 

the Dunedin Articulation Screening Scale. Significant effects for 

both sex and breastfeeding were found for all variables with no 

interaction effect found for breastfeeding by sex. Further analysis 

examining the association between breastfeeding and each test score 

showed a marked decrease in the difference between bottlefed and 

breastfed infants when controlling for the correlated effects of t he 

child 1 s sex and a variety of demographic factors such as 

socioeconomic status. 

Taylor and Wadsworth (1984) used t he Child Health and Education 

Study of Britain to evaluate breastfeeding and its association wit h 

children's development at five years. Their sample included 13,135 

children living in England, Scotland and Wales at five years . Home 

health visitors obtained feeding histories, history of speech 

problems, children ' s height and head cir cumfer ence. The home health 

visitor also administered the English Picture Vocabulary Test (EPVT) , 

obtained a copying design score, child behaviora l score and a 

maternal malaise score . Breastfeeding was a significant factor in 

EPVT and copying design scores but the social index, behavioral 

scores, child's birth weight and home environment all had 

statistical l y more significant i nfl uences . No signi ficance was 

identified between breastfeeding and speech problems, child's height 
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Morrow-Tlucak, Haude and Emhart (1988) conducted a study with 

219 low-income mother-infant pairs, using rigorous covariate control 

of numerous demographic and background variables such as maternal 

educational level, race, socioeconomic level, drug/alcohol history 

and use during pregnancy. Maternal intelligence was measured by the 

Peabody Picture Vocabulary Test-Revised (PPVT-R) and child-rearing 

attitudes were determined according to the Authoritarian Family 

Ideology (AFI), a 41-item forced-choice questionnaire. Infant 

cognitive development was assessed at six months, one year and two 

years with the Bayley Mental Development Index, composed of three 

separate scales: the Mental Scale assessed sensory-perceptual 

acuities, object constancy, vocalizations; the Motor Scale assessed 

coordination and control of the body, large motor and finer 

mani pulatory abilities; and the Infant Behavior Record evaluated a 

child's social orientation and responsiveness. In addition, the HOME 

screening questionnaire, a 45 item presence/absence checklist, was 

completed for each pair. Statistical analyses revealed differences 

favoring breastfed infants over bottlefed infants on the Bayley at 

six months, one year, and two years. The differences did not reach 

significance at six months, but the same trend was identified at six 

months that did reach significance at one year and two years . Bayley 

scores strongly correlated with breastfeeding and duration of 

breastfeeding wi th the infants who were breastfed longest having the 

highest scores and those breastfed four months or less scoring better 

than those never breastfed . 

Dunn and Richards (1977) observed five feeding episodes over the 

first ten days of life for 77 mother-infant pairs. Mothers were 

observed for tactile, verbal, and visual behaviors with 
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differentiations made in each modality. For example, there were 

distinctions made between vocalizations urging baby along in the 

feeding and vocalizations that were not related to the activity of 

the feeding. Infants were observed for sucking, non-sucking, nipple 

in mouth or out of mouth, delay in crying when nipple out of mouth, 

ending of feeding. Breastfed infants were found to have fewer and 

longer feeding episodes. Behaviors of the breastfeeding mothers were 

found to be patterned by the baby's activity being more likely to 

kiss, rock and touch their babies during sucking bouts and to talk to 

their infants during gaps between sucking. The content of the 

breastfeeding mothers verbalizations were more often unrelated to the 

feeding, whereas, bottlefed mothers vocal izations wer e more often 

during sucking bouts to encourage the sucking. Interestingly, the 

end of the feeding session was as likely to be determined by the 

infant as the mother among breastfed dyads, but the mother most often 

ended the feeding in the bottlefed group. 

Several of these studies were retrospective, interview studies 

confounded by variables the researchers failed to examine, such as 

identifying what aspect of breastfeeding was responsible for the 

differences. Onl y Taylor and Wadsworth {1984) and Morrow-Tlucak et 

al . (1988) included maternal age as a variable and the least 

represented population among their samples were children born to 

young, unmarried mothers. Other factors excluded were soci oeconomic 

level and race. Morrow-Tlucak et al. (1988) proposed the importance 

of considering breastfeeding as a confounding variable in future 

child development research based on their findings among a 

homogeneous group of low- income subjects. Even in 1977, Dunn and 

Richar ds encouraged f eedi ng method to be consi dered as a variable in 

analysis of mother-infant interaction and implied that a "finer level 
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of analysis" (p. 451) may be needed to examine interaction. 

Following, is a review of existing breastfeeding studies within the 

adolescent literature. 

Br eastf eeding Research Among Adol escents 

Numerous correlates and predictors have been identified for 

feeding choice, such as maternal age, educational level and marital 

status (Grossman et al. , 1989; Switsky, Vietze, & Switzky, 1979; 

Kurinj, Shiono, & Rhoads, 1988; Rassin et al., 1984; Kennell, Voos, & 

Klaus, 1979; Correil & Murphy, 1988). As mentioned earlier, the 

literature indicated breastfeeding was most likely to occur among 

older, higher educated, married, middle to upper-middle class women. 

This appeared to be based upon a seriously deficient supply of 

literature about adolescent breastfeeding. This def iciency was 

possibly induced by the fact that until the American Academy of 

Pediatrics actually proposed promoti ng breastfeeding among pregnant 

adolescents in 1982, it was widely accepted that adolescents were 

unable to produce healthy milk, and that even the effort might harm 

their own physical development (Yoos, 1985; Pascoe, 1982; Stotland & 

Pe t e rson, 1 98 5 ) . 

Studies regarding breastfeeding among adolescent s examined the 

adolescent ' s diet, breast mil k composition, health ef fects (Lipsman/ 

Dewey, & Lonnerdal 1 19B5; Cunningham, 1983 ; Chan, Ronald, Slater , 

Holli s, & Thomas, 1982) and reasons for choosing breastfeeding as 

their infant feeding method (Stotland & Peterson, 1985 ; Yoos, 1985; 

Joffe & Radius, 1987; Ray & Estok, 1 984) . Maternal age as a 

corr elate of breastfeeding indicated that even among adolescents t he 

younger the mother t he less likely she was to choose br eastfeeding as 

her feeding method (Neifert, Gray, Gary, & Camp, 198B) . 
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Effects on Health in Adolescence 

Lipsman, Dewey, and Lonnerdal (1985) examined maternal dietary 

intake, breast milk composition and infant growth among 25 lactating 

mothers aged 14-20 years. When compared to a control group of 20 

lactating mothers, ages 21-36 years, the lactose content of the 

adolescent's breast milk was lower but protein, magnesium, potassium 

and sodium levels were higher. The differences were all 

statistically significant. In spite of these differences the infants 

of the adolescent mothers thrived and maintained weight gains within 

normal limits. 

Studies concerning bone mineral loss in lactating adolescents 

concluded that the advantages of breastfeeding to the mother and baby 

outweigh the risks involved for the mother (CUnningham, 1983; Chan et 

al., 1982). Stotland and Peterson (1985} proposed that motherhood 

and breastfeeding might be an avenue of assisting adolescents in 

achieving mastery of life's role leading to clinically significant 

changes in personal and familial outcomes. 

Correlates of Breastfeeding in Adolescence 

Yoos (1985} found among a group of 50 adolescent s aged 15-19 

years that those who chose breastfeeding gave infant-oriented reasons 

for their choice, such as, "I t's best for the baby." Mothers who 

chose bottle feeding gave self-oriented reasons for their choice, 

such as, "I don't want to be tied down." This pattern of r easons for 

feeding method choices was also documented among older mothers 

(Switzky, Vietze, & Switzky, 1979) . 

Joffe and Radius (1987} found among a group of 254 pregnant 

adolescents 12-19 years of age that the strongest corr elat e for 

choosing breastfeeding was knowledge about breastfeeding. Next in 
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significance was the perceived benefits of breastfeedingr such as 

feeling important/ better than formula 1 natural/ modern/ easier/ more 

convenient/ less mess. Social support and personally knowing someone 

who breastfed also contributed to the decision. The main correlates 

for those choosing bottle feeding were the perceived barriers of 

feeling rundown and the breasts becoming ugly after breastfeeding. 

Neifert/ Gray/ Garyr and Camp (1988) examined factors 

influencing breastfeeding among adolescents in a population of 244 

adolescent mothers under 18 years of age. They found no correlation 

between initiation of breastfeeding and method of delivery/ infant 

APGAR scorer birth weightr gestational age or gender. They did find 

older mothers more likely to breastfeed and Caucasians significantly 

more likely to breastfeed than minorities. Sixty mothers from the 

244 met predetermined criteria and gave their consent to participate 

in a follow-up study at 2 weeks and 2 months. The correlates 

identified with breastfeeding were maternal ager e t hnicityr maternal 

educational level, age at which baby first supplemented 1 and maternal 

support. The primary reason given for choosing breast feeding was r 

11 lt 1 s good for the baby. 11 In the follow-up studies it was found that 

57 percent of the mothers weaned within the first two months. The 

two highest correlates with early weaning were early problems with 

nursing and embarrassment. 

Using a self-report questionnaire 1 Ray and Estok (1984) r 

identifi ed six factors that influenced adolescent breastfeeding 

choice. These were in order: physiological benefits for the babyr 

belief in certain physiologi cal benefits f or the mother/ trend to 

return to nature, fear of being tied down, need to r eturn to 

school / work, concern wi th the effect of breastfeeding on one 1 S own 

body. The primary source of information adolescents identified were 
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In a survey conducted among 571 high school girls measuring 

their knowledge of breastfeeding the mean score out of a possible 20 

was 12.8 (Pascoe, 1982). CUsson (1985) also found a high correlation 

between knowledge of breastfeeding and attitude toward breastfeeding: 

with increasing knowledge there was an increase in positive attitude. 

In comparing breastfeeding practices and attitudes of 

adolescents with breastfeeding practices and attitudes of adults, the 

studies were often confounded by socioeconomic status. Baisch, Fox, 

Whitten and Pajewski (1989) controlled for SES by comparing low

income adolescents with low-income adults. The correlates identified 

in this study were infant feeding method of the mother or father, 

hearing about breastfeeding from a family member or friend, and race. 

Adult Caucasian mothers scored significantly higher on the attitude 

scale. When comparing black versus white among the adolescents only, 

the attitude scores were very similar. When comparing adolescents 

who attended a comprehensive intervention program, attitude scores 

were similar with the low-income adult population. 

Friel, Hudson, Banoub, and Ross (1989) examined the impact of a 

multimedia campaign to determine how one might influence adolescents' 

attitudes toward breastfeeding. Attitude scores of those who saw the 

advertisement were higher than those who did not see the commercial . 

Other correlates identified with higher attitude scores were if the 

subject had been breastfed, if the subject's sibling had been 

breastfed or if breastfeeding had been mentioned in health classes at 

school. 

Breastfeeding research among adolescents has focused primarily 

on corre late s and predictors of infant feeding method choice. Same 

studies have identified factors that may influence the choice 
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process. The factors consistently identified with breastfeeding 

initiation and duration were maternal age, maternal support, race and 

knowledge. 

Previous research clearly suggested benefits for older mothers 

and their infants with breastfeeding. Fewer studies have examined 

the impact or benefits of breastfeeding with a target sample such as 

adolescent mothers. Therefore, the infl uence breastfeeding may have 

on the mother- i nfant relationship among adolescent mothers remains 

unclear. Although trends favoring breastfed infants of adul t mother s 

have been identified, behavioral measures of maternal caregi ving, 

specifically components of mother-infant interaction and their 

association wit h breastfeedi ng were inconclusive among adult and 

adolescent mothers. The next section summarizes pertinent liter ature 

on maternal and infant interaction behaviors as they might be 

utilized to examine breastfeeding and maternal caregiving behavior. 

Mother-Infant Interaction 

The development of an early emotional bond between parent and 

child has been widely accepted as critical to optimal child 

development, (Sanders, 1962 ; Klaus & Kennell, 1976; Ainsworth, 1969; 

Bowlby, 1969) with studies identifying poorer cognitive performance 

and delayed social and language development in children who lack t his 

bond (Clarke-Stewart, 1973; Beckwith, Cohen, Kopp, Parmelee, & Marcy, 

1976) . Researchers have examined this emotiona l relationship t hrough 

mother-infant interaction (Isabella, Belsky, & von Eye, 1989; Young , 

1988; Bakeman & Brown, 1980). The quality of early mot her- infant 

interaction has been correlated with later child outcomes, such as 

cognit ive deve lopment (Clarke -Stewart , 1973; Papousek & Papousek, 

1977; Beckwith et al., 1976; de Chateau, 1980). 
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A persistent thread throughout the research is that of 

reciprocity or synchrony. Papousek and Papousek (1977) describe the 

interaction of a mother and her infant as a "chain" of interlocking 

behavioral patterns. Newson (1977) paints the picture of the mother 

setting up props to exercise the infant's interactional abilities. 

Brazelton, Koslowski, and Main (1974) describe a cycle of 

attention/nonattention as critical for effective mother-infant 

interaction. Stern (1974) describes a dyadic "tum-taking" with the 

mother basically providing continuous visual stimulus, but modifying 

the facial and vocal expressions as the infant shifts i n and out of 

mutual gaze. 

Whether one labels the significant element of mother-infant 

interaction reciprocity (Anderson & Sawin, 1983), reciprocal soci a l 

transactions (Beckwith et al., 1976), or reciprocal interaction 

(Belsky, Taylor, & Ravine, 1984), the behaviors used to measure thi s 

emotional bond between mother and child have been numerous . 

Behaviors most consistently observed incl ude responsiveness, amount 

and quality of vocalizations , amount and quality of physical contact, 

and amount and quality of visual contact (Belsky et al., 1984; Jones, 

Green, & Krauss, 1980; Osofosky & Danzger, 1974; Bakeman & Brown, 

1980) . 

Behavioral Observati ons in Mot her-Infant Inter action 

Osofsky and Connors (1979) identif ied significant mate rna l 

behaviors that influence infant visual , auditory and tactile 

behaviors . They al so found maternal auditory, visual and tactile 

s t imulation related to infant responsiveness . Be lsky, Taylor, and 

Rov i ne (1984 ) demons t rated t he stabili t y of maternal-infant gaze 

patterns and vocalizations, and maternal positive affect at one 
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month, three months, and nine months. Noble, Shafaie, and Self 

(1982) found significant variations in maternal vocalizations as a 

function of gaze aversion. Shafaie, Self, Noble, and Allen (1986) 

identified infant visual patterns as correlates and predictors of 

maternal verbal and tactile behaviors. Roggman and Peery (1989) 

found significant gender differences in visual and tactile behaviors 

within a play setting. Kuzela, Stifter, and Worobey (1990) found 

significant gender effects as well as significant feeding effects and 

a possible gender by feeding interaction effect upon maternal tactile 

and infant vocal behaviors. 

In a literature review of mother-infant interaction, Osofsky and 

Connors (1979) presented infant and maternal characteristics and 

behaviors that influenced mother-infant interaction. Infant 

variables identified included: sex, birth order, and responsiveness 

to tactile, visual and auditory stimuli . Maternal characteristics 

and behaviors identified included: attitudes, SES, quantity and 

quality of visual, auditory and tactile stimulation, and 

responsiveness to infant behaviors. The critical element identified 

was not one or more specific behaviors or characteristics, but the 

"match" of mother to infant and infant to mother. Osofsky and 

Connors (1979) suggested the timing, the intensity and the modality 

of both mother and infant behavior evolved into a syst em or exchange 

that is organized together, involving mutual modification of 

behaviors. 

Belsky, Tayl or, and Ravine (1984) observed mother/ infant dyads 

in the home at one month, three months, and nine months. Continuous 

behavioral observations were coded for frequency of nine maternal and 

four infant behaviors. These were collapsed into four a priori 

summary variables: reciprocal interaction, noninvolvement, distress, 
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basic care. The behaviors of most interest to the current study 

occurred within the summary variable labeled reciprocal interaction. 

This was measured by summing the frequencies of maternal 

vocalization, infant vocalization, maternal responsive vocalizations, 

maternal stimulate/arouse, infant respond/explore, three step 

interaction, infant looking at mother, maternal positive affect 

(mother smiling at, kissing or hugging baby), and maternal undivided 

attention. Consistency from one to nine months was significant for 

the summary variable, reciprocal interaction, even though behaviors 

within the construct varied. As maternal undivided attention 

decreased from one to three months, the infant respond/explore 

behaviors increased, as well as infant looking at mother and 

occurrences of three step interactions. From three to nine months 

maternal positive affect and infant vocalizations decreased, but 

significant increases in infant respond/explore behaviors were noted. 

The researchers proposed that the consistency of the construct and 

the changes of specific behaviors demonstrated the mother's 

adaptability to her developing infant. 

Noble, Shafaie, and Self (1982) videotaped mother s interact ing 

with their babies and used a continuous coding system to measure 

frequency and durations of eight behaviors within three different 

modalities. The same behaviors were observed for infants and mothers 

and were analyzed as visual, auditory or tactile. The behaviors that 

reached significance were initiations, action, monitor, terminations 

and off. All tapes were then coded for infant gaze aversion as 

defined by a clear termination of visual interaction greater than 

five seconds, initiated by the infant. All mothers exhibited more 

frequent and greate r duration of voca l behaviors than tactile or · 

visual behaviors. High gaze averting infants had mothers with lower 
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frequencies of all maternal behaviors within the visual modality. 

Interestingly, multiparous mothers exhibited high frequencies of 

rhythmical vocal behaviors exhibited by more vocal initiations, 

terminations and off behaviors than primiparous mothers. A 

significant sex difference was found with the most active and 

rhythmical in the vocal modality being the multiparous mothers with 

female high gaze averter infants. Conversely, male low gaze averters 

had mothers who exhibited the same pattern of maternal vocalizations 

but much less frequently. 

Shafaie, Self, Noble, and Allen (1986} examined the relationship 

of early infant gaze aversion to maternal visual, auditory and 

tactile behaviors at one months, three months, and twelve months. 

They found that the frequencies of infant visual behaviors at two 

days predicted maternal verbal and tactile behaviors at twelve 

months. 'Ihe high gaze averting infants at two days had mothers who 

offered less social tactile stimulation, and infants with more visual 

contact at two days had mothers with decreased frequency of "not 

talking" at twelve months. Maternal vocal and tactile behaviors at 

two days correlated with infant visual behaviors at twelve months. 

Mothers with i ncreased duration of vocalizations at t wo days had 

infants with increased visual attentiveness at twelve months, while 

mothers with increased duration of maternal "not talking 11 at two days 

had infants with less visual contact and more gaze averting at twelve 

months. Mothers with more tactile stimulation offered through 

caregiving activities at two days had infants with less total visual 

contact and fewer visual initiations at twelve months. 

Roggman and Peery (1989) observed the relationship of parental 

gazing and touching with infant gazing within a sample of 20, f our

month-old infants and each of their parents, individually, resulting 
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in a total of 40 dyads . They found play interactions dependent upon 

parent and infant gender. Maternal tactile behavior was negatively 

correlated with infant gaze for boys, while paternal tactile behavior 

was also negatively correlated with infant gaze for male infants. 

However, the types of changes in touch differed between mother and 

father. Mothers increased frequency of touches as male infants 

averted gaze, while fathers increased duration of tactile contact i n 

response to male gaze averters. There were no associations between 

tactile contact and female infant gaze patterns. There were also no 

correlations between paternal behaviors and other female infant 

behaviors, but maternal visual behavior was positively correlated 

with infant gaze if the infant was female. The researchers suggested 

that some of the behavioral differences identified as a function of 

gender may truly be interactive, irrplying it is too early to assume 

no gender effects in early social interaction studies . 

Kuzela, Stifter, and Worobey {1990) observed 27 mother-infant 

dyads during a play episode. There were 14 male infants and 13 

female infants with ages ranging from three to twelve months. The 

play episode was a free-play session with the baby and mother on a 

blanket on the floor . A basket of toys was also provided. Analysis 

was confined to only those maternal and infant behaviors identified 

as positive (versus neutral or negative). Maternal behaviors 

included play (whether the mother offered a toy, used a toy in a 

game, or played with the baby without a toy), touch (showing 

affection, soothing, touch with no intent, caregiving, forceful 

movement or manipulation of infant) , vocalizations (mother vocalizes 

in response to infant movement or vocalization, mother initiates 

i nteraction, vocalizations not directed toward infant ) , and affect 

(positive, neutral or negative) . Infant behaviors incl uded affect 
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(infant smiling, laughing, etc., no apparent expression, irritable, 

distressed, full-blown cry) , reaching or gazing behaviors (gazing or 

reaching toward mother, a toy or other object) and vocalizations 

(infant vocalizes in response to mother or not) . Feeding method was 

determined by those currently breastfeeding and through a proportion 

score based on months breastfed/months old to control for those who 

had breastfed, but were no longer. Significant effects were found 

for feeding method and infant gender. Breastfeeding mothers touched 

their infants more frequently than the bottlefeeding mothers. An 

interaction effect revealed mothers of currently breastfed male 

infants and bottlefed females exhibited more positive affect than 

mothers of currently breastfed female infants and bottlefed male 

infants. Bottlefed infants vocalized more overall and displayed more 

contingent vocalizations as well. The breastfed infants were more 

irritable, but the researchers projected this fussing actually 

promoted more sensitive parenting by increasing the number of 

interactions between parent and infant. 

These data presented us with several behaviors that have proven 

consistent and effective measures of mother-infant interaction. 

Vocal, visual and tactile behaviors of mother and infant have been 
I 

examined in different situations across time and have survived 

statistical manipulation as valid correlates with later development. 

Infant gender and feeding method were also identified as factors 

necessary to consider. Next, the results of an effort to identify 

these factors and interaction behaviors within adolescent literature 

will be presented. 

Adolescent Mother- Infant Interaction 

A recent review of the literature revealed deficiencies in 



Adolescent Mother-Infant Interaction 

24 

adolescent mother-infant interaction when compared with adult mothers 

(Miller & Moore, 1990) . It has been demonstrated that adolescent 

mothers are less responsive, have less physical contact, less 

verbalizations, less positive affect, and less eye-to-eye contact 

(Jones, Green, & Krauss, 1980; Levine, Coll, and Oh, 1985; Ruff, 

1987; Coll, Hoffman, & Oh, 1987; Culp, Culp, Osofsky, & Osofsky, 

1991) . 

Jones, Green, and Krauss (1980) serendipitously isolated 

maternal age as a variable for mothering readiness . Their subjects 

were 40 mothers aged 17 to 24 years of age from a lower socioeconomic 

background. Observations of maternal behaviors were conducted in two 

situations. During a physician examination of their infant, mother s 

were observed for the occurrences of seven behaviors including, 

behavioral responsiveness, verbal responsiveness to infant, and 

verbal responsiveness to physician. Infant distress was also not ed. 

In a f eeding session, behaviors examined were en face position of 

mother, lateral trunk contact, infant fondling by mother, and 

vocalization of mother . Behaviors were summed from five 30-second 

film clips for each situation. In addit ion, total behavior score s 

were derived from the sum of all behaviors in each situation. 

Analysis revealed significant differences in behaviors by maternal 

age with the younger mothers positioning t hemselves further away from 

their babies, holding their babies less closely during feedings, 

exhibiting fewer maternal behaviors, and responding less to t heir 

babies although their infants cried more than infants of mothers who 

were 21 years or older. 

Levine, Coll and Oh (1985) examined the influence of child car e 

support and ego development on mother- i nfant interactions . Behavi or s 

of adolescent mother-infant pair s were compared with behaviors of 
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nonadolescent mother-infant pairs by videotaping a three minute 

interaction and a structured teaching situation. Matemal behaviors 

observed during the interaction situation were total frequency of 

verbalizations, amount of positive affect (number of smiles and 

kisses), mutual gaze (total number of seconds of eye- to-eye contact 

between mother and infant) , and percent of contingency (total number 

of times mother responds to infant behavior, divided by the total 

number of infant behaviors). Matemal behaviors coded during t he 

teaching situation included verbalizations, positive affect, shows 

objects, demonstrates tasks, and takes object away softly. Infant 

behaviors were observed only during interaction situation and 

included f r equency of vocalizations, frequency of smil es, body 

movements, and distress. Onl y one difference between adolescent and 

nonadolescent maternal behavior was identified during the interaction 

situation: nonadolescent mothers showed significantly more positive 

affect toward their infants. Onl y one difference i n infant behavior s 

reached significance as well: infants of nonadolescent mothers 

vocalized twice as much as infants of adolescent mothers. 

Verbal i zations from adolescent mothers remained constant across both 

situations , but nonadolescent mothers increased vocalizati ons during 

teaching, resulting in significant differences in verbal izations for 

the teaching situation. Nonadolescent mothers demonstrated 

significantly more of all observed behaviors during the teaching 

situation. 

Ruff (1987) analyzed adolescent matemal behaviors by comparing 

observations of a feeding s ituation in t he hospital with a feeding 

situat ion six t o twe lve weeks later in the subject's home. Ruff used 

t he Nurs ing Child Assessment Feeding Scale (NCAFS) , whi ch i s a 76-

item presence/absence scale. There are four maternal subscales 
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(sensitivity to cues, response to distress, social-emotional growth 

fostering, cognitive growth fostering) and two infant subscales 

(clarity of cues, responsiveness to parent) . Adolescent mothers 

were found to be sensitive to their infant 1 s cues and responsive to 

their infant 1 S distress, but deficient in cognitive and social

emotional growth fostering. An improveme.1"1t was noted in cognitive 

and social-emotional growth fostering at the twelve week assessment, 

but scores still remained lower than the comparison groups of adult 

mothers. Findings correlated with age and infant gender with older 

adolescent mothers of female infants having the highest scores. 

Call, Hoffman, and Oh (1987) used a two hour videotape in the 

subject 1 s horne to compare adolescent parenting and nonadolescent 

parenting. Maternal behaviors observed were: mother 1 s proximity 

(near or far from infant) , verbalization (positive or negative toward 

infant), physical contact (positive or negative), and activity 

(housework, caretaking, playing, etc.). Findings reaching 

significance included adolescents spent less time in caretaking 

activities, more time in positive contact and less time in positive 

verbalizations. After controlling for SES, adolescent mothers 

differed only in amount of time in positive vocalizations. 

Culp, Culp, Osofsky, and Osofsky (1991) compared adolescent and 

nonadolescent maternal behaviors during feeding and play interacti ons 

with their six-month-old infants. Behaviors observed during the 

feeding were coded on a nine point scale and arranged into two a 

prior clusters. The expressiveness cluster included behaviors coded 

as expressiveness (no emotion communication to very much emotion 

communication to animated), expression of positive regard (none 

observed to continuous involvement in a ffectionate acti vities ) , 

attitude toward feeding (strong dislike to much enjoyment), delight 
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(absent to markedly frequent) . The vocalizations cluster included 

frequency and quality of vocalization ratings. Maternal play 

behaviors were also coded on a nine point scale and included 

inventiveness, appropriateness, patience and attitude. Adolescent 

mothers were significantly less facially and verbally expressive, had 

a less positive attitude and showed less delight while interacting 

with their babies in a feeding situation. During the play situation, 

adolescent mothers were less inventive, less appropriate, less 

patient and had a less positive attitude toward their infants than 

did nonadolescent mothers. 

Some researchers have taken issue with general izations that 

adolescents have poor parenting skills, arguing variability in this 

population has led to the capable adolescent mothers being overlooked 

in the literature (Franklin, 1988; Lawrence, 1983). However, the 

assumption of poor parenting among adolescents appeared to have been 

so well-established that effort to identify characteristics and 

delineate differences between those adolescent mothers who were being 

responsive and synchronous with their babies from those adolescent 

mothers who were less responsive with their babies had been 

neglected. 

Two exceptions to this approach were found in the work of 

Osofsky, CUlp, and Ware (1988) and Melhuish (1989) . Osofsky, CUlp, 

and Ware (1988) noted that the outcome of the intervention varied 

according to how much cooperation, involvement and interest the 

adolescent displayed during the intervention . They used the 

subject's "personal investment" (involvement, cooperation and 

interest in intervention) to differentiat e t heir adolescent subjects 

as "takers" versus "non-takers". The "t akers" were those adolescents 

who kept more appointments, cooperated more with the home visitor and 
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attempted to apply more often the prescribed activities. The "non

takers" missed more appointments, interacted less with the home 

visitor and exhibited less interest and fewer attempts to act upon 

exercises or suggestions made through the intervention. Significant 

differences were identified in several interactive measures favoring 

the "takers" over the "non-takers". 

Melhuish (1989) conducted a longitudinal study of mothers under 

20 years of age for the purpose of identifying factors that might be 

associated with their children's developmental progress at 21 months 

of age. An interview instrument was designed to determine the 

mother's psychological state and feelings of satisfaction with 

motherhood. The Bayley Mental Development Index was used to measure 

the child's developmental progress. Female children scored 

significantly higher on the Bayley than did the male children. A 

significant correlation between child scores and the mother's 

satisfaction with motherhood was identified, leading the author to 

suggest that maternal psychological state, including maternal role 

satisfaction, might be a way to control the confounding variability 

in adolescent mothering research. 

The current review revealed several behavioral measures of 

mother-infant interaction that have remained constant across time and 

situations. Feeding method and infant gender have been indicated as 

influencing variables. Microanalysis of mothering behaviors and 

examination of mother-infant behavior s as functions of feeding method 

were notably absent from the adolescent mother-infant interaction 

literature. This study attempted to document differences between 

breastfeeding and bottlefeeding adolescents in selected micro

components of mothe r - infant interaction, specifica lly visual 

behavior, verbalizations, physical contact and responsiveness as 
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Chapter III 

Statement of Purpose and Hypotheses 

This chapter presents the statement of purpose based upon the 

preceding literature review. Major deficits were noted in the search 

of published studies. Microanalysis of adolescent mother-infant 

interaction was rarely undertaken. Adolescent mothers were grouped 

globally with little acknowledgement of, description of, or attention 

to, those adolescents who were mothering appropriately. 

Additionally, infant feeding method was rarely found as a factor ln 

studies examining adolescent mothering. 

Pu:r.:pose 

The primary purpose of this study was to identify if differences 

exist in mother-infant interaction among adolescents as a function of 

infant feeding method. A secondary purpose was to test the influence 

of infant gender on adolescent mother-infant interaction, as the 

evidence regarding impact of infant gender was inconclusive. In view 

of the absence of compar able data attempting to identify baseline 

behaviors among adolescent mothers/ it was determined the emphasis of 

this study would be to document any differences. Consequently, the 

use of nondirectional hypotheses was justified, so as not to overlook 

differences in either direction. 

Hyptheses 

The hypotheses for this study fell into three categories which 

were stated as follows: 

1. Infant f eeding method will significantl y influence maternal 

visual on-time (H1 ) 1 maternal verbal on-time (H2 ), maternal tactile 
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on-time (H3 ), and total maternal on-time(~} during play. Further, 

infant gender will significantly influence maternal visual on-time 

(Hs), maternal verbal on-time (~) , maternal tactile on-time (H7 ), and 

total maternal on-time (Ha) during play. Together, feeding method and 

infant gender will significantly influence maternal visual on-time 

(~) , verbal on-time (H10 ) , tactile on-time (H11 ) 1 and total maternal 

contact (H12 ) during play. 

2. Infant feeding method will significantly i nfluence infant 

visual on-time (H13 ), infant verbal on-time (H14 ) 1 infant tactile on

time (H15 ) and total infant contact (H16 ) during play. Further, infant 

gender will significantly influence infant visual on-time (H17 ) 1 

infant verbal on-time (H18 ) 1 infant tactile on- time (H1 9 ) I and total 

infant on-time (H20 ) during play. Together 1 infant feeding method and 

infant gender will significantly influence infant visual on-time 

(H21 ) I verbal on-time (H2J I tactile on-time (H23 ) I and total infant on

time (H2 4 ) during play. 

3. Infant feeding method will significantly influence mutual 

gaze (H25 ) during play. Infant gender will significantly influence 

mutual gaze (~6 ) during play. Further, infant feeding method and 

infant gender will significantly influence mutual gaze (H27 ) during 

play. 
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Chapter IV 

Methodolcgy 

This chapter describes the methods and procedures used for 

collecting and analyzing the data . Following a descripti on of how 

the subjects were selected, the process of identifying feeding groups 

will be discussed. The actual procedure of how the study was 

conducted and how coding was handled are presented to conclude thi s 

chapter. 

Selection of Subjects 

Subjects were primiparous adolescents whose infants ranged from 

nine to 16 weeks in age and were recruited from the Margaret Hudson 

School, an alternative program for pregnant and parenting adolescents 

in Tulsa, Oklahoma. There were a total of 56 mother-infant pairs who 

participated in the study. Mothers 1 ages ranged from 12- 19 year s of 

age, with a mean age of 17.16. Twelve subjects were deleted from the 

present study because of equipment malfunction and inadequate video 

data. Eleven subjec t s wer e dropped because of i ncomplet e data or 

i nability to schedule videotape session at a time when the infant 

would cooperate. One subject was eliminated because it was her 

second baby. Thirty-two mother-infant dyads formed t he final sample 

f or the current study. 

Definition of Feeding Groups 

One of the difficulties in reviewing the breastf eeding 

l i terature was the incons istency of terminolcgy. 11Breastfeeding 11 in 

other studies i ncluded a t tempt ed breastfeeding t o breas tfeeding wit h 

supplements to exclusive breast feeding. Many studies did not even 
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define what was meant by breastfeeding. In the current study only 

two subjects were exclusively breastfeeding at the time of their 

taping session. Therefore, feeding method was determined by a 

combination of when the infant was weaned, how many supplemental 

bottles the infant was given, and when supplemental bottles were 

started. Thus, the bottlefed group included those mothers who 

exclusively bottlefed as well as those mothers who weaned their 

babies from the breast at 2 weeks or less. The breastfed group 

consisted of mother-infant dyads which were still breastfeeding or 

did not wean before one month, even if the baby was receiving 

supplements. Among this group, the infants that were receiving 

supplements did not begin receiving regul ar supplements until the 

infant was approximately one month of age. There were no subjects 

that breastfed and weaned between two weeks and one month. 

Collection of Data 

Sessions took place on the campus of Margaret Hudson in Tulsa, 

Oklahoma. Subjects were fully informed of what they would be asked 

to do: to play with their baby, be videotaped, and be interviewed. 

Further, they were informed they could withdraw from the study at any 

time. All subjects signed an agreement of voluntary participation. 

The infant was placed in an infant seat on a table at 

approximately eye level for the mother who sat in a chair at the 

table. Mothers were instructed to play with their baby as if they 

were in the play room or at home . Mothers were informed they may 

respond to any needs of the infant (i.e. feeding, diaper change, 

soothing} and that sessions would be terminated if they felt the 

need. 

Mothers were instructed that toys and pacifiers were not to be 
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used. If mothers had difficulty understanding how to play with their 

infant without toys they were instructed to play with their baby as 

if they were waiting somewhere and they just didn 1 t happen to have 

any toys with them. 

Play sessions were recorded using two cameras, one on the mother 

and one on the infant, with images combined into split screen format 

through a special effects generator and a cordless microphone which 

was attached to the mother 1 s garments. After the video recording of 

play, there was a brief background interview to ascertain pregnancy 

and delivery history, infant feeding history, income level, marital 

status and other demographic data. Maternal responses were verified 

when possible by registered nurses who served as school health 

personnel and case managers for all clients of Margaret Hudson. 

At the end of the session the researcher thanked the mother and 

offered to make a video of the baby as a gift. Any questions or 

concerns of the mother were addressed at this time. 

Codification of Data 

Sessions varied in length but for uniformity of data, videos 

were coded for only nine minutes, usi ng the nine minutes in which the 

infant was most cooperative. The videos were coded for total 

durations with the use of Eventlog/Logdata, a special software 

package designed for use in recording real-time events (Henderson, 

1989) . Coders observed for the following behaviors: maternal visual, 

verbal and tactile contact, and infant visual, verbal and tact i le 

contact, and mutual gaze. Maternal total contact and infant total 

contact were derived by adding together total duration for visual , 

verbal and tactil e on time. 

The t e rm on- time was chosen to mean the total duration in 
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seconds of contact or stimulation from any given modality . Maternal 

visual on-time was coded as the total amount of time in seconds the 

mother was looking at the baby. Maternal verbal on-time was coded as 

the total amount of time the mother was talking or making any verbal 

sounds towards the baby. Maternal tactile on-time was coded as the 

total amount of time the mother was touching or in physical contact 

with the baby. Any segments of time where the mother was feeding , 

changing, or burping the baby were excluded from coding. 

Infant visual on-time was coded as the total amount of time the 

baby was looking at the mother. Infant verbal on-time was coded as 

the total duration of any infant vocalizations, excluding fussing or 

crying. Infant tactile on-time referred to the total amount of time 

of any tactile contact the infant made with the mother where the 

infant was holding on, touching or stroking the mother with an open 

palm or foot. Mutual gaze on-time was coded as the total amount of 

time the mother and baby had eye-to-eye contact. 

Coders were trained from a subset of videos and reliability for 

all measures was ascertained before coding began. To assure 

consistency of reliability checks were made from an additional subset 

of videos upon completion of coding. In the beginning of the study, 

a subset of 4 subjects were used and reliability ranged from 87~ to 

98~ across modalities . Upon completion, reliability was tested among 

a subset of 4 subjects from the study and ranged from 90~ to 99% 

across modalities. Specific reliabilities for each modality can be 

found in Table 1 . 
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TABLE 1 

Inter-Coder Reliabilities 

Modalities BegimJ.ing of Coding End of Coding 
(n=4) (n=4) 

Maternal 
Visual 90% to 92% 95% to 99% 
Vocal 88% to 97% 93% to 98% 
Tactil e 96% to 98% 90% to 98% 

Infant 
Visual 87% to 94% 91% to 96% 
Vocal 90% to 94% 91% to 95% 
Tactile 92% to 98% 91% to 93% 

Mutual Gaze 91% to 96% 96% to 97% 
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Chapter V 

Results and Analyses 

The results are presented in several sections. First, the 

demographic characteristics of the sample will be presented, followed 

by descriptive data of the dependent measure. The statistical 

analyses directly addressing the proposed hypotheses concludes the 

chapter. 

Demographic OJ.aracteristics of the Sample 

The sample was made up of 32 primiparous adolescent mother

infant dyads. Eighteen of the mothers were caucasian, 13 mothers 

were African American and l mother was Native American. Maternal age 

ranged from 12 to 19 years with a mean age of 16.74 years (SD 1.49 

years) . Infant ages ranged from 63 days to 1l6 days with a mean age 

of 81.88 days (SD 12.6 days). There were seventeen male infants and 

fifteen female infants. 

Seventeen of the subjects were supported by their parents. The 

remaining fifteen subjects supported themselves, were supported by 

their partner or relative other than their parents, or they recei ved 

AFDC, SSI or some other form of government support . Nine of the 

fourteen subjects who were aware of their income level indicated they 

lived on less than $15,000 per year. Table 2 presents a compl ete 

breakdown of demographic information. 

Twenty-four of these adolescent mothers had vaginal deliveries 

and eight had cesarean sections. There were eighteen mothers who had 

no anesthesia or only a local for an episiotomy, while fourteen 

mothers had an epidural, spinal block or general anesthesi a. The 

reported complications of labor and delivery were those events that 
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led to cesarean deliveries, forceps delivery, or some type of 

maternal infection. The infants were healthy at birth being admitted 

to normal newborn nurseries and being discharged from the hospital 

with the mother. The infant birth weights ranged from five pounds 

twelve ounces (2608 grams} to ten pounds one ounce (4564 grams} with 

a mean weight of seven pounds five ounces (3338 grams, SD 464 grams) . 

Table 3 demonstrates the distribution of infant birth weight by race, 

infant gender and feeding method. 

Sixteen mothers never attempted to breastfeed their baby 

although another sixteen mothers attempted breastfeeding. Three of 

the sixteen mothers that attempted breastfeeding weaned their baby at 

two weeks of age or less, with one of these moms exclusively 

breastfeeding for those two weeks and the other two moms 

supplementing by providing four or more bottles per day during the 

attempted breastfeeding. Table 4 reveals the detailed breakdown of 

f eedi ng history. 



TABLE 2 

Characteristics Of Subjects 

Characteristic 

Maternal Variables 
Race 

Caucasian 
African American 
Native American 

Age 
12 to 15 years 
16 to 17.5 years 
17.6 to 19 years 

Income Level 
Unlmown 
< $15,000 
$15,001 to $25,000 
$25,001 to $40,000 

Income Source 
Independent 
Partner 
Parent 
Other Relative 
AFDC, SSI, or other 

state support 
Marital Status 

Single 
Married 
Separated 
Living Together 
Engaged 

Type Delivery 
Vaginal 
Cesarean 

Type Anesthesia 
None 
Local 
Epidural 
Spinal 
General 

Infant Variables 
Gender 

Male 
Female 

Feeding Method 
Breast 
Bottle 

Adolescent Mother- Infant Interact ion 

NUmber of Subjects 
(n=32) 

18 
13 
1 

9 
14 
9 

18 
9 
3 
2 

1 
8 

17 
1 
5 

17 
5 
2 
4 
4 

24 
8 

11 
7 

10 
1 
3 

17 
15 

13 
19 

39 
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Infant Birth Weight Examined by Varying Factors 

Factor 

Complete Sample (n=32) 

Race 
Caucasian (n=18) 
African/Native 

American (n=14) 

Ma te:rnal Age 
12-15 yrs. (n=9) 
16-17.5 yrs. (n=14) 
17.6-19 yrs. (n=9) 

Infant Gender 
Male (n=17) 
Female (n=15) 

Feeding Method 
Breast (13) 
Bottle (19) 

Birth Weight 

3337.63 (463.6) 

3416 . 22 (527.6) 
3236.57 (359.1) 

3308.00 (427 .2) 
3220.21 (433. 7) 
3549.89 (518.6) 

3389.06 (430. 2) 
3279.33 (507.5) 

3284.53 (434.5) 
3415.23 (511. 0) 

Note. All weights reported in grams as Mean{SD). 
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TABLE 4 

Feeding History 

Variable 

What Infant Eats (n=32) 
Formula Only 
Formula and Water 
Formula and Cereal 
Formula and Juice 
Formula, Juice, Cereal 

and Other Baby Food 
Formula and Br east 
Breast Only 
Breast and Water 
Breast, Formula and 

Water 
Breast, Formula and 

Ce real 
Ever Breastfed (n=32) 

Never 
Yes, But Not Now 
Only Breastfed 
Breast and Bottle 

If Breastfed, Ever Received 
Bottle (n=16) 

Yes 
No 

I f Breastfed, When Received 
First Bottle (n=l4) 

In hospital 
Within 1st Week 
2-4 Weeks 
5 -7 Weeks 

How Many Bottles Received (n =14) 
Less than 1 per Week 
1-3 per Week 
1 per Day 
2-4 per Day 
More than 4 per Day 

Weaned (n=l 6 ) 
Yes 
No 
In Process 

When Weaned (n= 7) 
1 Week or Less 
2-4 Weeks 
5-7 Weeks 
2 Months 
Bet ween 2 Months and 

Dat e of Session 

Adolescent Mother- Infant Interaction 

NUmber o£ Subjects 

2 
3 
3 
3 

11 

3 
3 
1 
1 

2 

16 
6 
2 
8 

14 
18 

5 
3 
4 
2 

2 
6 
1 
3 
2 

7 
8 
1 

2 
1 
1 
2 
1 
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Means and standard deviations for the dependent variables are 

found in Table 5 through Table 7. Table 5 furnishes the means and 

standard deviations for the maternal variables; Table 6 presents the 

means and standard deviations for the infant variables; and Table 7 

gives the means and standard deviations for mutual gaze. 

These tables demonstrate the variability among the sample. For 

example, if you look at Table 5, bottlefed infants appeared to 

experience more maternal visual on time with less variability, while 

mothers who breastfed talked more to their babies. Maternal tactile 

behaviors appeared to change according to infant gender with mothers 

touching breastfed female infants and bottlefed male infants more. 

Total maternal contact appeared to be most stable among female 

infants who were breastfed. In Tables 5 and 6, variability 

continues, but in completely different categories. Therefore, 

patterns or differences in behaviors were non-distinguishable in the 

dependent variables. 
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TABLE 5 

Maternal Behaviors - Infant Gender and Feeding Method 

Duration Duration Duration Total 
Group Maternal Maternal Maternal Maternal 

Looking Vocal Tactile Contact 

Females 
Breast 482.4 316.1 404.6 1203 

(n=7) ( 55.6) ( 82. 7) ( 76.3) ( 53) 
Bottle 507 . 3 300.8 409.5 1218 

(n=8) ( 45. 2) (111.3) (118.6) (113) 

Males 
Breast 502.0 320.8 353.0 1176 

(n=6) ( 44.7) ( 40. 9) (159.3) (159) 
Bottle 506.8 313.1 430.0 1250 
(n=11) ( 40. 9) (121. 2 ) (126.0) (186) 

NQ:te. All durations are reported in seconds as Mean (SD). 

TABLE 6 

Infant Behaviors - Infant Gender and Feeding Method 

Duration Duration Duration Total 
Group Infant Infant Infant Infant 

Looking Vocal Tactile Contact 

Females 
Breast 369.3 70.1 95.0 534 

(n=7) . (125.1) 38.3) ( 59.9) (142) 
Bottle 329 .9 72.6 151. 4 554 

(n=8) ( 92.3) 29 .4) ( 96. 7) (130) 

Males 
Breast 317.0 79.7 148.8 546 

(n=6) ( 61 . 9) so .1) (112.8) (100) 
Bottle 299.1 98.1 121.3 518 
(n=11) (130.2) 69. 9) ( 59.6) (188) 

Note. All durations are reported in seconds as Mean (SD) . 
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TABLE 7. 

Mutual Gaze - Infant Gender and Feeding Method 

Group Duration MUtual Gaze 

Females 
Breast (n=7) 148 (100) 
Bottle (n=B) 132 ( 66) 

Males 
Breast (n=6) 136 74) 
Bottle (n=11) 142 77) 

Note. All durations reported in seconds as Mean (SD) . 

Statistical Analyses of Data 

The hypotheses were tested by multivariate analysis of variance 

(MANOVA) of maternal and infant on-time in each modality as functions 

of feeding method, infant gender, and as an interaction of feeding 

method and infant gender. The findings for each hypothesis follow. 

In general, no significant findings were noted. 

The first multivariate analysis of variance (MANOVA) analyzed 

maternal variables as a function of feeding method, infant gender and 

feeding method by infant gender as independent measures. H1 tested 

the hypothesis that feeding method would significantly influence 

maternal visual on-time; data did not support this hypothesis. No 

significant differences in maternal visual on-time were found by 

feeding method, F (1, 28)=.77, p > 0.39. H2 tested the hypothesis 

that feeding method would significantly influence maternal verbal on

t ime ; data did not support t his hypothesis. No s i gnifi cant 

differences in maternal verbal on-time were found in accordance of 
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feeding method, F (1, 28)=.10, p > 0.75. H3 tested the hypothesis 

that feeding method would significantly influence maternal tactile 

on-time; data did not support this hypothesis. No significant 

differences in maternal tactile on-time were found as a result of 

feeding method, F (1, 28)=.88, p > 0.36. f4 tested the hypothesis 

that feeding method would significantly influence total maternal on

time; data did not support this hypothesis. No significant 

differences in total maternal on-time were found in relation to 

feeding method, F (1, 28)=.74, p > 0.40. 

Hs tested the hypothesis that infant gender would significant ly 

influence maternal visual on-time; data did not support this 

hypothesis. No significant differences in maternal visual on-time 

were found in accordance with infant gender, F (1, 28)=.33, p > 0.57. 

~ tested the hypothesis that infant gender would significantly 

influence maternal verbal on-time; data did not support this 

hypothesis. No significant differences in maternal verbal on-time 

were found as a result of infant gender, F (1, 28)=.05, p > 0.83 . H7 

tested the hypothesis that infant gender would significantly 

influence maternal tactile on-time; data did not support this 

hypothesis. No significant differences in maternal tactile on-time 

were found by infant gender, F (1,28)=.01, p > 0.92. Ha tested the 

hypothesis that infant gender would significantly influence total 

maternal on-time; data did not support this hypothesis. No 

significant differences in total maternal on- time were found as a 

result of infant gender, F (1, 28)=.06, p > 0.80. 

Hg, H10 , H11 , and H12 tested the hypotheses that together feeding 

method and infant gender would significantly influence maternal 

visual on- time, maternal verbal on- time, maternal tactile on- time and 

total maternal on-time, respectively; data did not support these 
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hypotheses. No significant differences in maternal visual on-time, 

maternal verbal on-time, maternal tactile on-time and total maternal 

on-time were found as a result of feeding method and infant gender, F 

(1,28)=.36, p > 0.56; F (1, 28)=.01, p > 0.92; F (1,28)=.66, p > 

0 .42; F (1, 28)=.33, p > 0.57, consecutively. 

The second multivariate analysis of variance (MANOVA) analyzed 

infant variables as a function of feeding method, infant gender and 

feeding method by infant gender as independent measures. H13 tested 

the hypothesis that feeding method would significantly influence 

infant visual on-time; data did not support this hypothesis. No 

significant differences in infant visual on-time were found in 

accordance wi th feeding method, F ( 1, 2 8) = . 6 9, p > 0 . 41 . H14 tested 

the hypothesis that feeding method would significantly influence 

infant verbal on-time; data did not support this hypothesis. No 

significant differences in infant verbal on-time were found in 

relation to feeding method, F ( 1, 28) =. 4 7, p > 0. 50. H15 tested the 

hypothesis that feeding method would significantly influence infant 

tactile on-time; data did not support this hypothesis. No 

significant differences in infant tactile on- time were found as a 

result of feeding method, F (1, 28)=.23, p > 0.63. H1 6 tested the 

hypothesis that feeding method would significantly influence total 

infant on-time; data did not support this hypothesis.. No significant 

differences in total infant on- time were found by feeding method, F 

(1, 28) = .01, p > 0.91. 

H17 tested the hypothesis that infant gender would significantly 

i nfluence infant visual on- t ime; data did not support this 

hypothesis. No s ignificant differences in infant visual on-time were 

f ound by i nfant gender , F (1 , 28) =1. 01, p > 0.32. H1 8 t ested the 

hypothesis that infant gender would significantly i nfluence infant 
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verbal on-time; data did not support this hypothesis. No significant 

differences in infant verbal on-time were found as a result of infant 

gender, F (1, 28)=1.03, p > 0.32. H19 tested the hypothesis that 

infant gender would significantly influence infant tactile on-time; 

data did not support this hypothesis. No significant differences in 

infant tactile on-time were found in accordance with infant gender, F 

(1, 28)=.02, p > 0.88. H20 tested the hypothesis that infant gender 

would significantly influence total infant on-time; data did not 

support this hypothesis. No significant differences in total infant 

on-time were found in relation to infant gender, F (1, 28)=.09, p > 

0.77. 

H21 , H22 , H23 , and H24 tested the hypotheses that together feeding 

method and infant gender would significantly influence infant visual 

on-time, infant verbal on-time, infant tactile on-time and total 

infant on- time, respectively; data did not support these hypotheses . 

No significant differences in infant visual on-time, infant verbal 

on-time, infant tactile on-time and total infant on-time were found 

as a result of feeding method and infant gender, F (1, 28)=.07, p > 

0.79; F (1, 28) = .18, p > 0.68; F (1, 28)=2 . 02, p > 0.17; F (1, 

28) = .18, p > 0.68. 

The final analysis of variance (ANOVA) analyzed mutual gaze as a 

function of feeding method, infant gender and feeding method and 

infant gender. ~5 tested the hypothesis t hat feeding method would 

significantly influence mutual gaze; data did not support this 

hypothesis. No significant differences in mutual gaze were found by 

feeding method, F (1,28)=.03, p > 0 . 87. H2 6 tested the hypothesis 

that infant gender would significantly influence mutual gaze; data 

did not support t his hypothesis . No s i gnificant differences i n · 

mutual gaze were found by infant gender, F (1, 28)=.0003, p > 0.98. 
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The final hypothesis, ~7 , tested the hypothesis that together feeding 

method and infant gender would significantly influence mutual gaze; 

data did not support this hypothesis. No significant differences in 

mutual gaze were found as a result of feeding method and infant 

gender, F (1, 28) =.15, p > 0.70. 
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Chapter VI 

Discussion and Summary 

This study revealed no differences in mother-infant interaction 

among adolescents as a function of feeding method. Furthermore, 

there were no differences in maternal or infant visual, verbal or 

tactile behaviors in accordance with feeding method. Finally, these 

results showed no significant differences in social interactions of 

the adolescent mother and infant as an interaction effect of feeding 

method and infant gender. 

Several studies have identified favorable benefits in social and 

cognitive development as a function of feeding method (Morrow-Tlucak 

et al., 1988; Taylor & Wadsworth, 1984; Fergusson et al., 1982). 

Other studies have documented differences in mothering behaviors 

between breastfeeding and bottlefeeding mothers (Kuzela et al., 1990 ; 

Dunn & Richards, 1977) . Yet, in the present study no significant 

differences in social interactions were identified in accordance with 

feeding method. Contrasts among the studies, however, were apparent 

i n several areas. 

First, the research examining influence of feeding method was 

difficult to compare because of divergent definitions of 

breastfeeding. In the current study, feeding group placements 

included consideration of exclusive breastfeeding, suppl emental 

feedings, age of infant at supplement onset, and number of 

supplements. However, breastfeeding in the literature was most often 

defined by duration, the length of calendar time breastfed. A common 

value applied to this measure has been greater than or less than a 

f our mont h duration (Fergusson et a l ., 1982; Morrow-Tlucak et al ~ , 

1988; Taylor & Wadsworth, 1984; Kovar et al., 1984). Kuzela et al. 
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(1990) differentiated feeding method by 11currently breastfed". Few 

of these researchers addressed the issue of supplemental feedings. 

There is no way to know if these breast fed infants were exclusively 

breastfed, received supplemental bottles, cereal or other food. 

Recent findings indicated that supplemental feedings did not change 

the significance of identified breastfeeding benefit s if the 

supplements were not begun before 13 weeks (Howie et al., 1990). As 

discussion regarding breastfeeding benefits increased in the 

literature, it became more apparent researchers needed to thoroughly 

and specifically define 11breastfeeding11 for readers to know how to 

interpret the results accurately (Howie et al., 1990; Mulford, 1990). 

Another issue taken into consideration was t he child 1 s age at 

the time of measurement. Many of the studies that identified 

positive benefits of breastfeeding were examining resul ts in older 

infants and children (Menkes, 1977; Fergusson et al., 1982; Tayl or & 

Wadsworth, 1984). Morrow-Tlucak et al. (1988) attempted to identify 

benefits in six-month-old infants. Although a trend favoring 

breastfed infants was identified at six months, it did not reach 

signifi cance until one year of age. Kuzela et al. (1990) identified 

benefits of breastfeeding in a sample of infants whose ages ranged 

from three months to twelve months with the mean age being eight 

months. Howie et al. (1990) identif ied breastfeeding benefits with 

the age o f significance being 13 weeks. The current study sample 

examined i nf ants r anging from nine weeks to 16 weeks with a mean age 

of 12 weeks. It may be that the benefits of breastfeeding were not 

as noticeable i n this young sample. As was stated earlier, thirteen 

weeks was t he earliest age, prior to thi s study , associated with 

s ignificant differences in accordance wi t h f eeding method (Howie .et 

al., 1990). The age s invol ved in the current study may have been s o 
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young and provided such a small window on development that 

differences were not yet strong enough to reach significance. 

Other methodological variations may have contributed to the 

contrasting nature of the findings. The studies examining social and 

cognitive development were generally conducted outside of the United 

States. In addition, these studies used retrospective interviews and 

questionnaires (Menkes, 1977; Rodgers, 1978; Fergusson et al., 1982; 

Taylor & Wadsworth, 1984; Morrow-Tlucak et al., 1988). Incorporat ion 

of global measures indicated positive benefits associated with 

breastfeeding, but in the present study the use of microanalysis 

revealed no significant differences in social interactions in 

accordance with feeding method. 

Similarly, even within a particular culture such as the United 

States, differences in socioeconomic status might elicit varying 

results. Past research has suggested a relationship between 

socioeconomic status and choice of infant feeding method among adult 

women, but not among adolescents (Ryan et al., 1991; Fergusson et 

al., 1982; Joffe & Radius, 1987; Yoos, 1985). Since socioeconomic 

status is dependent on age and education the association of this 

variable with choice of i nfant feeding method appears l ess 

confounding among adolescents. 

Results of the current study were also in contrast to other 

studies with regard to infant gender. Several studi es reported 

dif ferences in maternal and infant behaviors by inf ant gender (Kuzela 

et al., 1990; Roggman and Peery, 1989; Noble, Shafaie, and Self, 

1982; Osofsky, and Connors, 1979), but many have not (Belsky, Tayl or, 

and Ravine, 1984; Shafaie, Self, Noble, and Allen, 1986;). The 

current study did not f i nd s ignificant e f fects as a f unction of 

infant gender, although several of the means were suggestive of such 
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effects. The largest mean difference (and closest to reaching 

significance) were those in the tactile realm. Infant tactile 

behavior approached significance (P=0.17) as an interaction effect of 

infant gender and feeding method, with male bottlefed infants 

touching their mothers more. Other differ ences that suggested the 

interaction of feeding method and gender influence included: 

breastfeeding mothers touched their femal e infants more, with mothers 

of bottlefed male infants more similar than mothers of bottlefed 

females or breastfed males; infant behaviors revealed bottlefed 

female infants vocalized more while breastfed male infants looked at 

their mothers more; bottlefed male infants touched their mother more; 

and the bottlefed female infants had the longest duration of mutual 

gaze. 

Another definitional difference may illuminate divergent resul ts 

in the tactile realm. The present study defined maternal tactile 

contact as any and all physical contact of the mother with the 

infant. Many of the mothers used a monitoring type touch, having 

physical contact with the infant throughout the session. Most 

studies have differentiated between the types of touch, s uch as 

monitoring, caregivi ng, or i nteractional touch (Kuzela et al., 1990; 

Shafaie et al. , 1986; Noble et al., 1982). This differentiation in 

touch appears to be more sensitive in measuring tactile behaviors. 

In spite of the suggestion of Kuzela e t al., (1990) and despite t he 

suggestion of an interaction effect, t he t wo variables of f eeding 

method and infant gender did not have a significant i mpact in the 

current study . These varying results in regards to infant gender 

suggest a degre e of fragility in differences that are identified by 

gende r . Although, i t is an i nter est i ng vari abl e to examine and 

significant influences have been documented, the r esul ts seem to vary 
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dependent on procedures, location and sample. Given that the trends 

in these data were in the direction of differences in accordance with 

gender, and the fact that others have found gender differences, the 

continuing inclusion of infant gender as a variable in infant 

research woul d appear appropriate. 

Demographic Issues 

Much of the research has contrasted adolescent mothers with 

adult mothers. Many have claimed differences in maternal behaviors 

according to maternal age, with behaviors improving as the mothers 

aged (Jones et al., 1980; Levine et al., 1985; Culp et al., 1991). 

In the current study the amount of identified variability led to 

examination of maternal age. The subjects were divided into a three 

way split for maternal age and means of dependent variables were 

compared (Appendix B) . Clearly, when comparing adol escent mothers 

with only adolescent mothers the age differences wer e not as 

apparent. The more favorable and stabl e trends were noted among the 

median age group rather than the oldest age group. 

Some studies have indicated race differences in maternal 

behaviors (Fergusson et al., 1982; Morrow-Tlucak et al., 1988) . 

Means of all duration variables were arranged by race, feeding 

method, and infant gender and compared (Appendix B) . The variability 

persisted with few notable differences from the previous resul ts. 

Descriptive Issues 

In the current study, the mean differences appeared large, but 

because of variability the differences were nonsignificant. 

Surprisi ngly, i n some of the variables , the standard dev iation was 

almost or more than half of the mean value. While such variability 
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is common in infant research, these dyads exhibited even greater 

variability than expected. Other researchers have noted this 

occurrence of "more than expected variabi lity" among adolescent 

mothers (Culp, Applebaum, Osofsky, and Levy, 1988}, and have 

suggested that statistical analysis based upon the use of the mean 

may not be appropriate when conducting research among adolescents. 

However, the variability within the current study appeared important 

as it characterized this sample of adolescent mother-infant dyads and 

contradicted the assumption of improvement and stabilization maternal 

behaviors with increasing age among adolescent mothers. The least 

variability was found not in the oldest age group (17.6 to 19 years), 

but in the median age group (16 to 17.5 years). 

Implications 

The large amount of variability among adolescent maternal 

behaviors certainly indicate caution against using broad 

generalizations or groupings of adolescents in research. If such 

groupings are to be made, then attempts must be made to identify more 

effective characterizations of adolescent mothers. In a promising 

vein, descriptive characterization using psychological state and 

mothering role satisfaction (Melhuish, 1989) or maturity and ego 

development (Levine et al., 1985) offer possible alternatives for 

differentiation. 

This study suggests that microanalysis may assist researchers . 

When examining these data in light of other microanalytical studies 

(Noble et al., 1982i Shafaie et al., 1986) it appear s the realms of 

infant tactile behavior and mutual gaze may be the most sensitive 

microana l ytical indicators among adolescent mot her- infant dyads . · In 

that regard, microanalysis may help to identify those adolescents who 
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are exhibiting responsive and appropriate mothering behaviors in 

order to emphasize the positive characteristics of these dyads. 

Another body of literature indicates that maternal knowledge, 

satisfaction, and confidence can be influenced by enhancing the 

interactions between mother and infant (Golas & Parks, 1986; Area, 

DeMeis, Self, and Gutrecht, 1984; Perry, 1983; Worobey and Belsky, 

1982) . Microanalysis provides a key to unlock the specifics of those 

behaviors that may strengthen the relationship of the adolescent 

mother and her infant. 
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TABLE 8 

Maternal Behaviors - Maternal Age 

Group 

12-15 
years 

16-17.5 
years 

17.6-19 
years 

Duration 
Maternal 
Looking 

477 
( 55) 

518 
( 20) 

497 
( 55) 

Duration 
Maternal 
Vocal 

283 
( 99) 

300 
(102) 

360 
( 72) 

Duration 
Maternal 
Tactile 

377 
(160) 

442 
( 89) 

376 
(113) 

Note. All durations are reported in seconds as Mean (SD). 

TABLE 9 

Infant Behaviors - Maternal Age 

Duration Duration Duration 
Group Infant Infant Infant 

Looking Vocal Tactile 

12-15 308 84 117 
years (121) 38) ( 84) 

16-17.5 318 78 162 
years (112) ( 57) ( 80) 

17.6-19 354 87 87 
years ( 95) ( 58) 63) 

Note. All dura tions are reported in seconds as Mean (SD) . 
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Total 
Maternal 
Contact 

1138 
{150) 

1260 
(122) 

1233 
(134) 

Total 
Infant 
Contact 

509 
(177) 

558 
(142) 

528 
(124) 



TABLE 10 

Mutual Gaze - Mate:rnal Age 

Group 

12-15 years 

16-17.5 years 

17.6-19 years 

Adolescent Mother- Infant Interacti on 
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Duration Mutual Gaze 

111 (59} 

147 (83) 

156 (81) 

Note. All durations reported in seconds as Mean (SD}. 
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TABLE 11 

Maternal Behaviors - Race, Infant Gender and Feeding Method 

Duration Duration Duration Total 
Group Maternal Mate.rnal Maternal Maternal 

Looking Vocal Tactile Contact 

African/ 
Native 
American 
Females 

Breast 419.0 261.0 484.0 1164 
(n=1) 
Bottle 499.5 262.0 464.3 1226 

(n=4) ( 59.6) ( 80 .4) ( 32 . 9) ( 65) 
Males 

Breast 516.8 324.8 305 . 3 1146 
(n=4) ( 13. 7) ( 50. 8 ) {181. 4) (195) 

Bottle 482.6 279.2 405 .8 1168 
(n=5) ( 51. 8) (138 .1) (157.0) (222) 

Caucasian 
Females 

Br east 493.0 325 .3 391.3 1210 
(n::::6) ( 52. 6) ( 86.6) ( 74 .3) ( 54) 

Bottle 515.0 339.5 354.8 1209 
(n=4) ( 32 .4) 

Males 
(135. 7 ) (154.1) (160) 

Breast 472.5 313.0 448.5 1234 
(n=2) ( 82. 7) ( 19. 8 ) ( 27.5) ( 35) 
Bottle 527.0 341.3 450.2 1318 
(n=6) ( 11.3) (109 . 5) (104. 7) (131) 

Iio.te_. All durations are reported i n seconds as Mean (SD). 
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TABLE 12 

Infant Behaviors - Race, Infant Gender and Feeding Method 

Duration Duration Duration Total 
Group Infant Infant Infant Infant 

Looking Vocal Tactile Contact 

African/ 
Native 
American 
Females 

Breast 191.0 140.0 37.0 368 
(n=1) 
Bottle 308.8 87.8 163.5 560 

(n=4) ( 87. 8) 31.4) ( 89.3) (100) 
Males 

Breast 307.5 78.8 152.3 539 
(n=4 ) ( 55.8) 52.2) (143.7) (109) 

Bottle 308.8 94.0 120 .8 524 
(n=5) (168. 2) 60.5) ( 76 . 1) (255) 

Caucasian 
Females 

Breast 399.0 58 . 5 104. 7 506 
(n=6) (106.5) 24.8) ( 59. 3) (133) 
Bottle 351.0 57.5 139.3 548 
(n=4) (104 . 7) 20 . 5) (115.9) (171) 

Males 
Breast 336.0 81.5 142.0 560 
(n=2) ( 93.3) ( 65.8 ) ( 39.6) (120) 
Bottle 291.0 101.5 121 .7 135 
(n=6) (105.3) ( 82.6) ( 49.6) ( 61) 

NQte. Durations are reported in s econds as Mean (SD). 
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TABLE 13 

Mutual Gaze - Race, Infant Gender and Feeding Method 

Group Duration Mutual Gaze 

African & Native American 
Females 

Breast (n=1) 44 . 0 
Bottle (n=4) 109.0 34. 7) 

Males 
Breast (n=4) 122.8 39. 9) 
Bottle (n=5) 150.2 99.8) 

Caucasian 
Females 

Breast (n=6) 165 .3 97.8) 
Bottle (n=4) 154 . 8 86.5) 

Males 
Breast (n=2) 162.5 (142 .1) 
Bottle (n=6) 135.3 ( 61.5) 

NQte. Durations reported in seconds as Mean (SD). 
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APPENDIX C 

VOLUNTARY AGREEMENT 'ID PARTICIPATE FORM 
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AGREEMENT TO PARTICIPATE 

I, , her eby, authorize 
Karen Winfrey, BSN, or other trained persons under her supervision , 
to perform the following procedures: 

1 . Videotaping me and my infant at Margaret Hudson. The 
videotaping session will last approximately 30 minutes. 
During the procedure my baby and I will be asked to play 
together as we usually do. Names will not be attached to 
the videotapes to ensure confi dentiality as much as 
possible, and tapes will be destroyed once the desired 
information has been obtained. Further , t he data will be 
examined along with a group of mother-infant pairs so that 
individual data will not be identifiable. 

2. If at any time during the videotaping I decide I no longer 
wish to participate, I am free to withdraw from the study. 
I do not foresee any adverse effects from this research, 
and I hope that my baby and I will benefit from this 
additional play tlme together. 

3. Obtaining family background information including my 
background, pregnancy, delivery and early infant care. 
This information will be obtained through interview and 
questionnaires . 

This is done as part of an investigation entitled "Adolescent Mother
Infant Interaction During Play.n The purpose of the procedure is to 
identify differences in mother-infant interaction among adolescents. 

I understand that participation is voluntary, that there is no 
penalty for refusal to participate, and that I am free to withdraw my 
consent and participation in this study at any time without penalty 
af ter notifying the project director. 

I may contact Karen Winfrey (918-836-7904) or Patricia A. Self (405-
744-8348) should I wish further informat ion about the research. I 
may also contact Le Ann Prater, University Research Services, 002 
Life Sciences East, Oklahoma State University, Stillwater, Oklahoma 
74078; 405-744 - 9992. 

I have read and fully understand this form. I sign it freely and 
voluntarily. A copy has been given t o me. 

Date: Time: 

Mother's Signature: 

I certify that I have personally explained all elements of this form 
to t he subject before requesting the subject to sign it. 

Researcher's Signature: 
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APPENDIX D 

INTERVIEW FORMS 
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ID# 

I. Use black ink. Fill in as much of this record a.s possible . 
2. Print the name of the head of the family first, then list all family members. 

NAMES 

.... No. LAST 

Person(s) with income: 

l. ---------------------
2. __________________ __ 

3. - -------------------

RACE 
I. Whitt 
2. Hispanic 
l . Block 
4. lndi.on 

FIRST & M.l. SEX S. 0 1hcr 

Source(!) of Income: 

Employer: 

DATE 
OF 

BIRTH RELATION 
(EXAMPLE) TO HEAD 

(12·20-20) OF FAMILY 

Groll income 
(bd~re taxes, etc.) 

AFDC SSI -------
unemployment 

Other: - - ------ ---

76 

K.\JU ':'.l.!.. 
SUNS 

l. Si :t;l• 

'· ~rr ! •~ 

'· "'-""' CJ..J.X ;w 
'· S.,.:U1! socn. '· t.l ~~' lto:;~Vwr .. cu., 

Number of persom in household : _ ___ Total Family Income: __________ _______ ______ _ 
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ID# 

Date ---------------------
Time ---------------------
Interviewer --------------

BACKGROUND INFORMATION 

1. Please state the date of your birth, including year. 

2. Please state the date of birth of your baby. 

3. What is the sex of your baby? 
_________ male female 

4. What was your baby 1 s birth weight? 
___________ lbs. ozs. 

5. What type of delivery did you have? 
_______ vaginal Csection 

6. How long did you labor? 

7. 

8. 

Did you have any anesthesia? 
________ yes no don 1 t know 

If yes, please 
epidural 
spinal 

indicate the kind. 
local 
general ______ unsure 

9. Did you have problems or complications with your labor or 
de livery? 
________ yes no 

10. If yes, please explain. 
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11. What is your baby eating? 
formula SMA Sim c Fe Sim Enf c Fe Enf 

______ breastmilk 
______ cereal 
_____ water 

juice (state kind) 
______ other (state what) 

12. Do you or did you ever breastfeed your baby? 
______ yes no sometimes 
______ I tried, but don't anymore 
______ My baby eats only at breast 

78 

Other 

______ My baby eats from bottle & from breast __________________ __ 

13. If you have breastfed your baby, has your baby ever received a 
bottle? yes no 

14. If your baby has been breastfed and received a bottle, how old 
was your baby when he/she received t he f i rst bottle? 
______ in the hospital 7 to 8 weeks 
______ within the first week 9 to 10 weeks 
______ 2 to 4 weeks 11 to 12 weeks 
______ 5 to 6 weeks 

15. If you are or did breastfeed and your baby also receives/d 
bottles how many bottles did/does the baby receive? 

less often than 1 bottle per week 
1 to 3 bottles per week 
4 to 6 bottles per week 
1 bottle per day 
2 to 4 bottles per day 
more than 4 bottles per day 

16. Have you weaned your baby from the breast? 
______ yes no 

17. If yes, when did you stop breastfeeding? 
1 week or less 2 months 

______ 2 t o 4 weeks other --------------------
5 to 7 weeks 
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