
 

Psychological and Social Factors Associated with Breastfeeding Success: A 

Meta-Analytic Path Analysis 

 

by 

 

Kristina Haeussler-Keyton, B.A., M.A. 

 

A Dissertation 

 

In 

 

HUMAN DEVELOPMENT AND FAMILY STUDIES 

 

Submitted to the Graduate Faculty 

of Texas Tech University in 

Partial Fulfillment of 

the Requirements for 

the Degree of 

 

DOCTOR OF PHILOSOPHY  

 

 

Approved 

 

 

Alan S. Reifman, Ph.D. 

Committee Chairperson 

 

Sybil L. Hart, Ph.D. 

Committee Member 

 

Elizabeth Sharp, Ph.D. 

Committee Member 

 

Peggy Gordon Miller 

Dean of the Graduate School 

 

 

May, 2012  



 

 

 

 

 

 

 

 

 

 

 

Copyright 2012, Kristina Haeussler-Keyton 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

 

ii 

ACKNOWLEDGMENTS 

This dissertation would not have been possible without the assistance, both 

personal and professional, of many people.  It is my fervent hope that all who have 

assisted me in any way are aware of my gratitude, while knowing that it would be 

impossible to acknowledge everyone individually in this acknowledgments page!  I 

must first thank my committee, especially my chair, for all of their guidance and 

advice.  Dr. Alan Reifman, your witty humor makes hard work enjoyable.  Dr. Sybil 

Hart, your passion and knowledge regarding breastfeeding and postpartum depression 

are invaluable.  Dr. Elizabeth Sharp, your keen eye (Dr. Reifman probably would have 

said “sharp” eye!) makes one ever confident in the finished product.   

Next, I must thank my family, especially my parents, for their never-failing 

support.  To my parents, Anne-Marie and John Haeussler, I thank you for the endless 

hours of encouragement, child-care, listening, and caring that you have given to make 

this possible.  To Harold Jones, my parents’ very close friend, your friendship and 

generosity to my parents made even more support from them possible.  To my 

husband, James Keyton, I could not have run this race without you cheering me on.  

To my son, James Keyton, Jr. (“J.J.” Keyton), your joy at the idea of calling me “Dr. 

Mommy” has kept me joyful throughout this process.  To my sister, Erika Warnick, 

having you as my sister, in actuality and in the process, has been amazing.  

 Last, but certainly not least, there are thanks that must be extended to 

colleagues.  To Shera Jackson, having a colleague and friend who understands the 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

 

iii 

process and has such a similar research interest has meant so much to me.  To Brandt 

Taylor, I hope that helping behind the scenes helped you continue to be excited about 

research and I look forward to reading your dissertation someday. To the countless 

others who have been an inspiration, a source of knowledge, a kind ear, and/or a help 

in other areas, you are not forgotten even though it would take the space of a whole 

dissertation to name and personally thank all of you. 

  



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

 

iv 

TABLE OF CONTENTS 

ACKNOWLEDGMENTS ........................................................................................ ii 

TABLE OF CONTENTS ....................................................................................... iv 

ABSTRACT ....................................................................................................... viii 

LIST OF TABLES ................................................................................................. x 

LIST OF FIGURES .............................................................................................. xi 

I. STATEMENT OF THE PROBLEM ...................................................................... 1 

Breastfeeding.................................................................................................. 3 

Health Benefits of Being Breastfed ................................................................................... 4 

Health Benefits of Breastfeeding ....................................................................................... 6 

Depression ...................................................................................................... 7 

Detriments to Children Exposed to Maternal Depression .................................................. 8 

Focus of the Current Study .......................................................................... 11 

II. REVIEW OF THE LITERATURE .................................................................... 12 

Liberal Feminist Thought ............................................................................. 12 

Objectification of Women’s Bodies ................................................................................. 16 

Theory of Planned Behavior ........................................................................ 18 

Psychological Factors Associated with Breastfeeding ................................. 25 

Relationship between depression and breastfeeding ........................................................ 25 

Studies reporting a positive (or zero) correlation ............................................................. 25 

Studies reporting a negative correlation........................................................................... 28 

Relationship between stress and breastfeeding ................................................................ 30 

Social Factors Associated with Breastfeeding ............................................. 34 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

 

v 

Relationship between social support and breastfeeding ................................................... 34 

Relationship between relationship quality/presence and breastfeeding ........................... 36 

Psychological and Social Factors Associated with Each Other ................... 38 

Relationship between stress and depression .................................................................... 38 

Relationship between stress and relationship quality/presence ........................................ 39 

Relationship between stress and social support ............................................................... 39 

Relationship between social support and depression ....................................................... 40 

Relationship between depression and marital satisfaction ............................................... 41 

Relationship between marital satisfaction and social support .......................................... 41 

Rationale for this Study ................................................................................ 42 

Statement of Hypotheses .............................................................................. 44 

Hypothesis 1-Depression and Stress as Direct Predictors............................ 44 

Hypothesis 2-Social Support and Relationship Quality/Presence as Indirect   

Predictors ..................................................................................................... 45 

III. METHODOLOGY ........................................................................................ 49 

Description of Data ...................................................................................... 49 

Sampling ...................................................................................................... 50 

Selection of articles .......................................................................................................... 50 

Variables ...................................................................................................... 52 

Breastfeeding Success ...................................................................................................... 52 

Depression ....................................................................................................................... 53 

Stress ................................................................................................................................ 53 

Social Support .................................................................................................................. 54 

Relationship Quality/Presence ......................................................................................... 54 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

 

vi 

Plan of Analysis ........................................................................................... 55 

Procedures .................................................................................................... 56 

Conversion of Statistics ............................................................................... 56 

Formulas for converting to r ............................................................................................ 56 

Follow-Up Contrasts to Investigate Significant Heterogeneity ....................................... 58 

MASEM ....................................................................................................... 60 

Model Fit ...................................................................................................... 61 

IV. RESULTS .................................................................................................... 62 

Initial Meta-Analyses ................................................................................... 62 

Breastfeeding and Depression.......................................................................................... 62 

Breastfeeding and Social Support .................................................................................... 63 

Breastfeeding and Stress .................................................................................................. 63 

Breastfeeding and Relationship Quality/Presence ........................................................... 64 

Depression and Social Support ........................................................................................ 65 

Depression and Stress ...................................................................................................... 65 

Depression and Relationship Quality/Presence ............................................................... 66 

Social Support and Stress ................................................................................................ 66 

Social Support and Relationship Quality/Presence .......................................................... 67 

Stress and Relationship Quality/Presence ........................................................................ 67 

Focused Heterogeneity Test: Year of Publication ....................................... 69 

Results of the Meta-Analyses Split by Year of Publication ......................... 71 

Path Analysis Models ................................................................................... 79 

Full-Sample Analyses ...................................................................................................... 79 

Separate Models for the Early- and Late-Publication-Year Studies ................................ 86 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

 

vii 

V. DISCUSSION ................................................................................................. 94 

Conclusions .................................................................................................. 94 

Implications for Interventions .......................................................................................... 99 

Limitations ................................................................................................. 102 

Limitations of meta-analysis .......................................................................................... 102 

Limitations of SEM ....................................................................................................... 103 

Limitations of MASEM ................................................................................................. 104 

Future Directions ........................................................................................ 105 

REFERENCES .................................................................................................. 108 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

 

viii 

ABSTRACT 

Breastfeeding and depression are both issues of critical importance in the 

postpartum period, but in opposite ways.  While breastfeeding has numerous benefits 

for mother and child, maternal depression places children at risk of developmental 

problems and puts undue burden on mothers.  Both of these issues are best understood 

in the context of multiple factors.  In addition, these two issues are intertwined with 

one another.  While there are many variables that contribute to the context around 

breastfeeding and depression, there is a limited set upon which an intervention could 

have an influence.  Therefore, the variables selected as the context around 

breastfeeding and depression were: stress, social support, and relationship 

quality/presence. Considering that there is considerable literature, though spread out 

and rarely brought together, surrounding the issues of breastfeeding and depression, a 

Meta-Analytic approach was used to aggregate the data across the studies, then the 

meta-analytic correlation matrices were provided to structural equation modeling 

software to fit a path analysis.  Overall, fixed and random effects meta-analyses 

provided similar results, with some notable differences.  Fixed effects results typically 

had smaller confidence intervals, were more likely to be significant, and were more 

likely to be significantly heterogeneous than the random effects results. Contrasts were 

used to follow-up significant heterogeneity.  The only study feature which resulted in 

significant follow-up contrasts for the multiple bivariate relationships was year of 

publication, which was possibly related to relationships changing over time, 

potentially due to effective interventions.  The data were then re-analyzed, splitting the 
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studies into two groups by year of publication.  These four new meta-analytic matrices 

(one per group fixed effects and one per group random effects) were then used as the 

data for additional path analysis models. Multiple Group Modeling was used with the 

path analyses to test for significant differences by year of publication in the overall 

model.  In spite of the significant contrasts in several individual bivariate 

relationships, year of publication was not a significant difference when fitting the path 

model.  The hypotheses were partially supported.  Relationship quality/presence and 

social support were significant predictors of stress and depression in the hypothesized 

directions.  In the fixed effects constrained multiple group modeling results, stress was 

a significant predictor of breastfeeding controlling for depression, but no other models 

resulted in significant prediction of breastfeeding after controlling for other factors. 
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CHAPTER I 

STATEMENT OF THE PROBLEM 

This research involved a series of meta-analyses to examine the relationships 

of several psychosocial variables (stress, depression, social support, and relationship 

quality/presence) to new mothers’ breastfeeding success.  Each meta-analysis yielded 

an average correlation (a meta-analytic correlation) between two variables after as 

many articles as possible in the literature that report a study-specific correlation 

between the two variables were located.  Meta-analytic correlations were calculated, 

not only between breastfeeding success and each of the psychosocial variables, but 

also between all pairs of psychosocial variables.  After all of these meta-analyses were 

completed, several matrices of meta-analytic (average) correlations between the five 

study variables (can be seen in Table 3.1) were used as the data which were analyzed 

by running several path-analysis models of the hypothesized processes leading from 

social support and relationship quality/presence, to stress and depression, and 

ultimately to breastfeeding success, as well as alternative models which had stress and 

depression assume the exogenous position and social support and relationship 

quality/presence assume the endogenous position. 

The two issues which are arguably the most important issues in the post-

partum period are breastfeeding and depression.  These two issues stand in opposition 

to each other.  As will be discussed later in this chapter, breastfeeding confers benefits 

while depression confers risk.  Research on breastfeeding has typically focused on 

demographic variables such as race (Ford & Labbok, 1990; Forste, Weiss, & 
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Lippincott, 2001; Grummer-Strawn, Scanlon, Darling, & Conrey, 2006; Heck, 

Braveman, Cubbin, Chávez, & Kiely, 2006; Li, Darling, Maurice, Barker, & 

Grummer-Strawn, 2005; Li & Grummer-Strawn, 2002) and maternal age (Deal & 

Holt, 1998).  Some research, however has looked toward psychosocial factors, such as 

self-concept (Britton & Britton, 2008), social support (Ekström, Widström, & Nissen, 

2003), and marital quality (Falceto, Giugliani, & Fernandes, 2004a).  Research on 

depression has also included demographic factors such as race (Da-Silva, Moraes-

Santos, Carvalho, Martins, & Teixeira, 1998).  The overlapping issue of race in 

breastfeeding and depression is suggestive of structural issues at work, such as racism 

and oppression (Collins, 2000).  However, until broader social/structural changes are 

enacted, demographics point researchers towards those in need, but are not anything 

that can be changed by interventions. 

If research is going to eventually lead to improvements for post-partum women 

and their children, these are the two issues that research must understand the most 

fully.  Many articles (e.g. Campbell & Cohn, 1991; Ford & Labbok, 1990; Forste, 

Weiss, & Lippincott, 2001; Grummer-Strawn, Scanlon, Darling, & Conrey, 2006; 

Heck, Braveman, Cubbin, Chávez, & Kiely, 2006; Li, Darling, Maurice, Barker, & 

Grummer-Strawn, 2005; Li & Grummer-Strawn, 2002) predict depression or 

breastfeeding from demographic variables such as age, race/ethnicity, and education at 

the time of pregnancy or birth.  However, these are factors that are not likely to be 

changed by an intervention during the post-partum period.  Therefore, if a multi-

faceted approach is going to inform effective and innovative future interventions, it 
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seems reasonable include variables on which researcher can intervene.  The remainder 

of this chapter presents a brief overview of the health implications of breastfeeding, 

the importance of depression, and the implications of other psychosocial variables.  

Chapter two then discusses in detail how breastfeeding and depression are related to 

each other and to the three psychosocial variables chosen for this study. 

Breastfeeding 

The American Academy of Pediatrics has published multiple task force reports 

indicating their stance on breastfeeding.  They, based on the numerous health benefits 

of breastfeeding, recommend breastfeeding as the ideal way to feed babies, but 

understanding the obstacles that women face, realize that it is a complex issue figuring 

out how to promote breastfeeding to women (American Academy of Pediatrics, 1982, 

1997).  One estimate of breastfeeding prevalence (Li, et al., 2005), based on a 

nationally representative sample of U.S. mothers indicated that: slightly over 70% of 

mothers attempt to breastfeed; the number still exclusively breastfeeding at 3 months 

postpartum is less than half of this; and by 6 months postpartum, less than 15% of 

mothers are still exclusively breastfeeding.  Over 95% of women are physically able to 

breastfeed (Fraser & Cullen, 2006), therefore rates lower than this suggest reasons not 

related to biological functioning.  It is important to note that different sources of 

difficulty are unlikely to be perceived as more or less burdensome to women.  

Understanding the high rate of biologically possible breastfeeding simply highlights 

the cultural, social, and psychological factors at play.  Research has indicated, 

however, that in spite of increases in breastfeeding rates around the turn of the new 
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millennium (Ryan, Wenjun, & Acosta, 2002), current breastfeeding rates are not on 

target for meeting the goals of increased rates of breastfeeding initiation and 

breastfeeding exclusivity (Forste & Hoffmann, 2008).  

Health Benefits of Being Breastfed 

The bulk of the literature on benefits of breastfeeding focuses on the health 

outcomes for children who have been breastfed.  Some research has been conducted 

using the phraseology of studies on effects of medicines.  Two such studies use the 

term dose-response.  One was a study on the effects of breast milk on IQ (Lucas, 

Morley, Cole, Lister, & Leeson-Payne, 1992).  The other was a study on the effects of 

breast milk on a variety of health outcomes such as diarrhea, coughing, and vomiting 

(Raisler, Alexander, & O'Campo, 1999).   

Breastfeeding is associated with decreased risk of otitis media, that is middle 

ear infection (Aniansson et al., 1994; Duncan et al., 1993), decreased risk of lower 

respiratory tract illness (Wright, Holberg, Martinez, Morgan, & Taussig, 1989), lower 

severity of respiratory viral infections when they occur (Frank et al., 1982), decreased 

likelihood of being hospitalized for severe respiratory tract illnesses (Bachrach, 

Schwarz, & Bachrach, 2003), and decreased risk of gastrointestinal illness (Howie, 

Forsyth, Ogston, Clark, & Florey, 1990) and diarrhea (Popkin et al., 1990; Raisler et 

al., 1999).  Breastfeeding has even been linked to decreased risk of childhood cancers 

(Davis, Savitz, & Graubard, 1988), Crohn’s disease (Koletzko, Sherman, Corey, 

Griffiths, & Smith, 1989; Rigas et al., 1993), and chronic diseases in childhood and 

adolescence, such as diabetes (Davis, 2001).  There also has been a link found 
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between increased duration of exclusive breastfeeding and decreased risk of Sudden 

Infant Death Syndrome (Alm et al., 2002).   

The health detriments of not breastfeeding are very costly to individuals as 

well as the United States health care system.  One analysis found that excess cases in 

the first year of life of lower respiratory tract illness, otitis media, and gastrointestinal 

illness among never breastfed infants compared to infants exclusively breastfed for 

three or more months were calculated to cost the health care system $331-475 per 

infant (Ball & Wright, 1999).   

In addition to the health benefits of breastfeeding, research has also shown that 

breastfed infants show enhanced neurobehavioral functioning compared to formula-

fed infants (Hart, Boylan, Carroll, Musick, & Lampe, 2003).  Breastfeeding has also 

been associated with cognitive development and enhanced intelligence (Bauer, Ewald, 

& Hoffman, 1991; Lucas et al., 1992).  Even after controlling for possible confounds 

(such as maternal age and education which are correlated with likelihood of 

breastfeeding), there are still apparent long term cognitive benefits to breastfeeding, 

including higher ratings of math and scholastic abilities during middle school and 

lower rates of dropping out from high school (Horwood & Fegusson, 1998).  In 

addition, there appears to be a dose-response type of phenomenon involved, in that 

there are higher cognitive development scores among children breastfed 6 months or 

longer than for children breastfed less than 3 months (Angelsen, Vik, Jacobsen, & 

Bakketeig, 2001). 
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In a review study of multiple articles linking breastfeeding to various health 

benefits for children, it was determined that there is evidence to support that being 

breastfed is associated with decreased risk of overweight and obesity, lower blood 

pressure, and lower risk of type one diabetes (Das, 2002).  The method of action for 

the cognitive benefits seems to be long chain polyunsaturated fatty acids (Makrides, 

Neumann, Byard, Simmer, & Gibson, 1994), which exist naturally in breast milk and 

are being added artificially to formula (Auestad et al., 2003; Das, 2002).  Long chain 

polyunsaturated fatty acids found in breast milk are also presumed to be one of the 

active agents in the biological health benefits (Das, 2002).  However, some evidence 

(Fewtrell, 2004) suggests that advantages are not seen through the use of formula 

supplemented with long chain polyunsaturated fatty acids (Fewtrell et al., 2002), 

suggesting that the specific balance of nutrients in breast-milk has yet to be 

understood.  It has been suggested that these health and cognitive benefits can be long-

term as well as short-term. 

Health Benefits of Breastfeeding 

Research on the health benefits that women gain by breastfeeding has been less 

extensive than the research on the benefits of being breastfed for children.  The act of 

breastfeeding aids the uterus in healing post birth (Chua, Arulkumaran, Lim, Selamat, 

& Ratnam, 1994) and the longer women breastfed during their childbearing years, the 

lower their risk for hip fracture in old age (Cumming & Klineberg, 1993).  Women’s 

risk of breast cancer is decreased by 4.3% for every full year of breastfeeding during 

their lifetime (Bain, Schofield, & Siskind, 2002) and this decreased risk is cumulative 
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with each birth.  Specifically, there seems to be a reduction in risk of premenopausal 

breast cancer but none for postmenopausal breast cancer (Newcomb et al., 1994).  

There is some evidence that breastfeeding buffers women’s chemical response to 

stress, providing a psychoneuroimmunological benefit to breastfeeding mothers 

compared to formula feeding mothers (Groer & Davis, 2006). 

As a caveat to the benefits for both infants and mothers, it should be 

acknowledged that women who intend to breastfeed are more likely to engage in other 

healthy behaviors, such as taking recommended prenatal supplements and not smoking 

(Haslam, Lawrence, & Haefeli, 2003).  Women who do breastfeed are more likely to 

consume adequate fruits and vegetables, more likely to see their dentist annually, and 

are less likely to smoke (Pesa & Shelton, 1999).  Women who breastfeed are more 

likely to have adequate prenatal care (Santo, De Oliveira, & Giugliani, 2007).  More 

highly educated women are more likely to intend to breastfeed (Humphreys, 

Thompson, & Miner, 1998) and to initiate and continue breastfeeding (Riva et al., 

1999; Schwartz et al., 2002; van Rossem et al., 2009). 

Depression  

Some type of sadness after childbirth, often colloquially called baby blues, is 

common, affecting anywhere between 30 and 75 percent of new mothers (Seyfried & 

Marcus, 2003).  Much less common and much more serious is postpartum depression, 

which occurs in around 10 to 15 percent of new mothers (Seyfried & Marcus, 2003).  

In a qualitative study, women discussed depression in terms of feeling lonely, tired, 

unnatural as mothers and sensing negative changes in the relationship with their 
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partners, regardless of how supportive women perceived their partners to be (Edhborg, 

Friberg, Lundh, & Widström, 2005).  Depressed mothers feel less bonding towards 

their infants (Edhborg, Matthiesen, Lundh, & Widström, 2005).  Risk factors for 

maternal depression at two months postpartum include own past depression, 

emergency c-section, and partner’s depression (Edhborg, Matthiesen, et al., 2005).  

There is some evidence (Buist et al., 2002) to suggest that screening and treatment 

procedures for maternal depression during pregnancy and in the post-partum period 

are not resulting in improved outcomes for children.  At the extreme end of stress is 

Post-Traumatic Stress Disorder (PTSD) which can be comorbid with post-partum 

depression in up to 75% of women who are screened for both conditions (Bailham & 

Joseph, 2003).  It should be noted that this is only among women who were screened 

for both depression and PTSD.  The primary argument of the authors was that there is 

not enough screening for PTSD.  Therefore, it is possible that this percentage 

represents the percent of women with PTSD who also have depression and not the 

percent of women with depression who also have PTSD. 

Detriments to Children Exposed to Maternal Depression 

Exposure to maternal depression is detrimental to infants and children 

(Downey & Coyne, 1990; Johnson & Flake, 2007; Raikes & Thompson, 2006).  

Maternal depression affects the interactions mothers have with their infants (Boyd, 

Zayas, & McKee, 2006).  Depressed mothers, in their interactions with their infants 

and children, demonstrate: playing roughly (Field, Healy, Goldstein, & Guthertz, 

1990); being intrusive (Hamilton, Jones, & Hammen, 1993; Nolen-Hoeksema, 
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Wolfson, Mumme, & Guskin, 1995; Stein et al., 1991); expressing negative affect 

(Goodman & Brumley, 1990; Nolen-Hoeksema et al., 1995); being critical/expressing 

criticism (Goodman & Brumley, 1990; Hamilton et al., 1993); ignoring/denying 

children’s requests (Kochanska & Kuczynski, 1991); expressing 

scorn/ridicule(Tarullo, DeMulder, Ronsaville, Brown, & Radke-Yarrow, 1995); and 

using negative speech, such as insults (Field et al., 1990; Tarullo et al., 1995).  This 

pattern of depressed mothers being less sensitive compared to non-depressed mothers 

is also seen during breastfeeding.  Depressed mothers touch their babies less and 

position them in a less sensitive way, possible reasons why breastfed babies of 

depressed mothers receive less milk in a feeding and gain less weight (Hart, Jackson, 

& Boylan, 2011).  Depressed mothers are also less likely to talk to, show books to, and 

play with their children (McLearn, Minkovitz, Strobino, Marks, & Hou, 2006a); and 

are generally less likely engage in behaviors known to be enriching for children 

(Paulson, Dauber, & Leiferman, 2006).  Mother-child interaction, and how it is 

affected by maternal depression, is of considerable importance because children who 

have problematic interactions with their mothers as infants have higher risk of chronic 

health problems (Mäntymaa et al., 2003).  Additionally, depressed mothers are less 

likely to engage in a wide variety of behaviors that enhance child safety, such as using 

car seats, electrical outlet covers, and safety latches (McLearn, Minkovitz, Strobino, 

Marks, & Hou, 2006b) as well as complying with the back sleeping position (Paulson 

et al., 2006). 
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Children of depressed mothers have difficulty adjusting to school, exhibiting 

both academic and behavioral problems (Wright, George, Burke, Gelfand, & Teti, 

2000).  Five year-old children whose mothers experienced postnatal depression were 

more likely to be aggressive during peer play than children whose mothers had not 

experienced postnatal depression (Hipwell, Murray, Ducournau, & Stein, 2005).  One 

study showed that the touch of depressed mothers is more restraining and their child-

directed speech was less affective and informative (Herrera, Reissland, & Shepherd, 

2004).  When combined with paternal psychopathology and parental relationship 

problems, maternal depression predicts several social and emotional outcomes 

(Goodman, Brogan, Lynch, & Fielding, 1993).  More current research from the same 

lead author has proposed several potential mechanisms to explain the evidence of 

increased risk of psychopathology among children of depressed mothers (Goodman & 

Gotlib, 1999).  These include: genetic; chemical; maternal modeling of negative 

affect, behavior, and cognition; and stress.  It is important to note that parental 

psychological problems in general and maternal depression more specifically are not 

the only factors that affect child behavior and development.  The highlighting of the 

importance of maternal depression should not be interpreted as blaming mothers, but 

one must be aware that treating maternal depression is more complex due to 

fluctuations in hormones and the potential for chemicals to be passed to babies during 

pregnancy and breastfeeding. 
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Focus of the Current Study 

In light of these public health issues surrounding the issue of breastfeeding, it 

is critical to study breastfeeding from the perspective of as many contexts as possible.  

Having a multifaceted view of breastfeeding creates new questions and suggestions for 

those attempting to create programs targeted at increasing breastfeeding success.  Care 

must be taken when designing interventions as they may be beneficial in one aspect, 

but detrimental in another.  For example, while increasing mothers’ attention to their 

infants a social support intervention did not lessen depression and seemed to worsen 

the maternal self-confidence (Fleming, Klein, & Corter, 1992).  Also of considerable 

importance is the issue of factors related to both breastfeeding and depression, because 

these present the conundrum of wanting more mothers to breastfeed, but not wanting 

to expose more children to the detrimental effects of maternal depression.  Therefore, 

if the goal is to increase breastfeeding, then a multidimensional approach which seeks 

to understand breastfeeding from diverse perspectives is of critical importance. As 

noted above, the present research used meta-analyses of correlational studies to test a 

conceptual model of breastfeeding success. A discussion of how interventions have 

been done and the implications of this study for future research on breastfeeding 

interventions is found in the discussion section. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

This review uses Feminist Theory and Theory of Planned Behavior to examine 

the complex psychological and social context surrounding depression, and 

breastfeeding.  This study is based on the necessity to bring together, meta-

analytically, studies which come from the literature of fields that ignore each other’s 

work.  This places constraints on what can be tested.  Therefore, the two theories 

which influenced this study initially are discussed more globally in terms of how they 

inform the issue of breastfeeding.  The literature available primarily being atheoretical 

or not informed by either of these theories did not seem an adequate reason to discard 

them.  The theories as discussed more globally do not map directly onto the model 

used in this study.  They do, however, orient the study towards sensitivity to: 

breastfeeding as an important issue; breastfeeding as potentially hindered or helped by 

factors both internal and external to women; and the importance of social context in 

breastfeeding. 

Liberal Feminist Thought  

Feminist Theory, though not typically considered one cohesive theory per se, 

can be utilized as a conceptual framework for the understanding of the issue of 

breastfeeding.  One key issue of Feminist thought is that many cultures, including the 

culture in the United States, are entrenched in patriarchy (Ferree, 1990; Fox & Murry, 

2000; Osmond & Thorne, 1993).  Patriarchy is a system in which men are more valued 

than women and men’s views, stories, and perspectives are privileged over women’s 
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views, stories, and perspectives.  A patriarchal culture is one in which the things which 

are defined as masculine are given more value resulting in men being a privileged 

group.  In contrast to the privilege that men receive, women’s work, views, and ways 

of doing things are undervalued, thus women’s voices are silenced.   

An example of women’s oppression in a Patriarchal system is the undervaluing 

of the work women do.  Typically, culture perceives house-work as women’s work.  

So much so, that women who work for pay outside the home still typically do the 

majority of the house-work and childcare, a phenomenon called The Second Shift 

(Hochschild & Machung, 1990).  Compounding this oppression further is the fact that 

women’s work outside the home is underpaid compared to men working equivalent 

jobs (Ferree, 1990).  This means that women who work the same number of hours 

outside the house for pay, receive less pay, and then come home to the bulk of the 

house-work. 

The research on menstruation, done from a Feminist perspective informs the 

issue of breastfeeding.  Like menstruation, breastfeeding is a natural bodily function of 

a woman, but is often considered undesirable or uncomfortable by a patriarchal society 

because it hinders women’s roles as sex objects.  Just as Feminists do not want 

women’s menstruation to be treated as dirty, Feminists should not want women’s 

breastfeeding to be treated as obscene.  However, in order for a pro-breastfeeding 

initiative from a Feminist perspective to be successful, Feminist researchers and 

theorists must also advocate for the structural changes necessary for all workplaces to 

be mother friendly, because working outside the home in a Patriarchal system can be a 
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major impediment to breastfeeding (Ong, Yap, Li, & Choo, 2005; Rondó & Souza, 

2007; Van Esterik & Greiner, 1981; Vogel, Hutchison, & Mitchell, 1999).  Among 

women who work outside the home postpartum, personal attitudes toward 

breastfeeding explain only half as much of the variance in breastfeeding as among 

women who do not work outside the home postpartum (McKinley & Hyde, 2004).  

Instead structural factors, such as maternity leave, are important in predicting how 

long women who work outside the home postpartum will breastfeed (McKinley & 

Hyde, 2004).  These structural changes should include adequate pumping breaks and 

clean, sanitary places to pump.  Older research has shown that being married alone 

does not decrease working women’s role overload, because husbands provide verbal 

support but not practical help (Auerbach, 1984), a finding which is consistent with the 

Second Shift phenomenon (Hochschild & Machung, 1990).  Research done outside the 

United States suggests that declines in breastfeeding are associated with 

modernization (Azaiza & Palti, 1997).  This implies that intolerance of breastfeeding 

might be something that modern societies export to societies that are modernizing.  

Alternatively, it could mean that societies that modernize and face higher rates of 

women working outside the home for pay attempt to maintain control of women 

through increased objectification of women’s bodies. 

In research on breastfeeding, as with any other issue of women’s reproductive 

health, the essential issue is to consider is who benefits from women breastfeeding and 

who benefits from women not breastfeeding.  In Western culture, women’s breasts are 

treated in the media as sex objects.   In such a media culture, it is advantageous to men 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

15 

and the maintenance of patriarchy for women not to breastfeed so that breasts can 

return to being sex objects as soon after birth as possible (Van Esterik, 1994). At first 

glance, it would seem that patriarchy would be furthered by women breastfeeding 

because it seems more consistent with staying at home and being the care provider.  

However it does not seem logical to think that Western society will return to a 

structure in which women are not in the work force.  Therefore, if women cannot stay 

at home and be maternal, then patriarchal systems can control women’s bodies in a 

different way, by sexually objectifying them.  According to Van Esterik (1994), a 

Feminist researcher and a breastfeeding advocate, promotion of breastfeeding is 

consistent with the goals of Feminism.  One way that promotion of breastfeeding is 

consistent with the goals of Feminism relates to sexual objectification of women’s 

breasts in that promotion of breastfeeding and promotion of breasts as sex objects are 

incompatible goals.  Consistent with this, research has found that women who are 

concerned about how breastfeeding will change their bodies are less likely to 

breastfeed (Rondó & Souza, 2007).  Another way in which promoting breastfeeding is 

consistent with the goals of liberal Feminist thought is that, in order to promote 

breastfeeding, researchers would need to advocate for structural changes that make 

work environments more family friendly and more equitable for women.  Overall, 

keeping breastfeeding (a reproductive health issue for women) as the target outcome 

and focusing on factors that clinicians can influence until changes to society can be 

implemented keeps this study in line with liberal feminist thought. 
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In spite of the writing of Van Esterik about this issue over a decade earlier, the 

first symposium to attempt to unify the issue of breastfeeding with other issues of 

women’s reproductive rights did not happen until 2005 (Labbok, Smith, & Taylor, 

2008).  As feminist researchers it is important to recognize that uncontrolled 

marketing of an inadequate human milk substitute (i.e. infant formula) to women and 

doctors/hospitals in a way that misrepresents it as healthy and sufficient, while 

appearing to give women freedom from child care tasks, does not serve the optimal 

health of women or their children. 

Objectification of Women’s Bodies 

Consistent with liberal Feminist Theory, sexuality is a factor in the relationship 

between post-partum mood and breastfeeding (Alder & Bancroft, 1988; LaMarre, 

Paterson, & Gorzalka, 2003).  Pregnant women who have higher scores of self-

objectification are more likely to be concerned about how breastfeeding will affect 

their bodies and their sex life and are more likely to be uncomfortable with public 

breastfeeding (Johnston-Robledo & Fred, 2008).  Similar results are found among 

young college women who do not have children and are not pregnant (Johnston-

Robledo, Wares, Fricker, & Pasek, 2007).  Among a group of college students (both 

male and female) that was overwhelmingly positive in their attitudes towards 

breastfeeding compared to bottle feeding, for men and even more so for women who 

had erotophobia, breastfeeding was viewed more negatively (Forbes, Adams-Curtis, 

Hamm, & White, 2003).  In this same sample (Forbes et al., 2003), men (but not 

women) who had higher scores on benevolent sexism had even more positive views 
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toward breastfeeding, presumably because the breastfeeding woman was seen as 

filling her correct role.  Men whose wives intend to exclusively formula feed are more 

likely to report that they think breastfeeding is bad for breasts, will interfere with sex, 

and that it will make breasts “ugly”.  Additionally, even husbands of women who plan 

to exclusively breastfeed, who were more positive toward breastfeeding, thought that 

breastfeeding in public was not acceptable (Freed, Fraley, & Schanler, 1992).  Men 

who hold more traditional Masculinity Ideology tend to have more negative views of 

breastfeeding (Ward, Merriwether, & Caruthers, 2006).  Their traditional Masculinity 

Ideology is heavily influenced by media use (Ward et al., 2006).  Thus, people’s 

perceptions of breastfeeding, in light of both sexism and sexual attitudes are 

important.  In addition to understanding the emotional, sexual, and hormonal changes 

that are occurring post-partum, it is also important to understand how breastfeeding is 

understood by women and how it is defined and operationalized by researchers (Alder 

& Bancroft, 1988).  In Alder and Bancroft’s sample (1988), there was a negative 

correlation between frequency of intercourse and duration of breastfeeding and a 

positive correlation between number of weeks before resuming sexual intercourse and 

duration of breastfeeding.  This is consistent with the dichotomy between breasts as 

nutrition source for children and breasts as sex object (as portrayed by society) for 

romantic partners.  Therefore, while it is acknowledged how important those in the 

social context can be, without knowing the content of the messages in that social 

context, it is necessary to place the social context secondary to the psychological 

context. 
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Theory of Planned Behavior 

Theory of Planned Behavior grew out of Theory of Reasoned Action (Ajzen, 

1985).  According to Ajzen, while Theory of Reasoned Action has good explanatory 

and predictive power for the formation of the intention of the behavior, one limitation 

that he noted is that the outcome being predicted/explained is the intention.  This 

means that the researcher using this theory is assuming that the intention will cause the 

behavior (1985).  Ajzen’s intention in creating an advancement of Theory of Reasoned 

Action was based on his knowledge that intentions can change during the time from 

intention formation to carrying out the behavior (1991).  These changes can be due to 

getting additional information, especially contradictory in nature, and simply the 

passage of time (Ajzen, 1991).  As one gets closer to the time to carry out a behavior, 

outcomes that are feared become more salient (1991).  A contemporary example of the 

increased salience of feared outcomes as time to carry out the behavior draws closer 

would be someone who intends to get a tattoo or body piercing changing his/her mind 

because of the fear of the pain.  Another key issue is the understanding that some 

behaviors are not under volitional control.  This means that, despite someone’s best 

intentions, it is possible for one to fail at a behavior, such as weight loss or quitting 

smoking.  Because Ajzen realized that both of these issues would result in an intention 

being a predictor but not a determinant of behavior, he created Theory of Planned 

Behavior.  One way in which Theory of Planned Behavior is like Theory of Reasoned 

Action is that intentions are predicted from attitudes toward the relevant behaviors and 

subjective norms (perceived standards about the behavior); and intentions then predict 
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behaviors.  However, a new concept in this theory is perceived behavioral control, 

which is predictive of intentions and interacts with intentions to predict behavior 

(Ajzen, 1991).  Perceived behavioral control is not just about our perceived abilities, it 

also includes access to opportunities and resources (Ajzen, 1991). 

According to this theory, it is expected that prenatal intentions to breastfeed 

may not carry through to exclusive breastfeeding for the recommended duration.  

Subjective norms within our society, or the close social groups of women, may result 

in women changing their intentions before birth.  Women who perceive breastfeeding 

in a negative way would be expected to not form an intention to breastfeed to begin 

with, but new information might change their minds later.  Once women attempt to 

breastfeed, perceived behavioral control is an important concept in understanding why 

women who intend to breastfeed may fail. 

Consistent with Theory of Planned Behavior, maternal role attainment is a 

moderator in the relationship between breastfeeding problems and postnatal distress, 

such that women who wanted to breastfeed were more likely to experience postnatal 

distress if they had breastfeeding problems that were severe enough to lead to 

cessation of breastfeeding (Cooke, Schmied, & Sheehan, 2007).  Unfortunately, when 

women face problems, they will usually supplement with formula and terminate 

breastfeeding without seeking medical advice (Loughlin, Clapp-Channing, Gehlbach, 

Pollard, & McCutchen, 1985), thus losing an opportunity to gain additional 

information and support to increase their perceived behavioral control. 
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Also consistent with Theory of Planned Behavior, researchers have found that 

the negative attitudes of women and those with whom they interact as well as those 

from whom they receive social support are barriers to breastfeeding (Arora, McJunkin, 

Wehrer, & Kuhn, 2000) and that being encouraged to breastfeed, by either the 

woman’s own mother or the baby’s father, is predictive of intention to breastfeed 

(Mahoney & James, 2000) and breastfeeding duration (Richardson & Champion, 

1992).  Arora et al. (2000) also found that 78% of their participants had already made 

their decision before the end of the third trimester of pregnancy.  Also, intention to 

breastfeed for six months or more, desire to breastfeed, confidence in breastfeeding, 

partner’s preference for breastfeeding, family’s preference for breastfeeding, and own 

history of having been breastfed increased the odds that women would still be feeding 

any breast milk at six months postpartum (Forster, McLachlan, & Lumley, 2006).  In 

line with the idea that perceived behavioral control is impacted by prior experience, 

research has shown that, among women who have already had children, past 

experiences was the strongest predictor of intention of breastfeed (Kloeblen-Tarver, 

Thompson, & Miner, 2002).  Intention to breastfeed has been found to be a significant 

predictor of initiating breastfeeding (Kools, Thijs, & Vries, 2005; Lawson & Tulloch, 

1995), duration of breastfeeding (Scott, Landers, Hughes, & Binns, 2001), and the 

same factors implicated in breastfeeding practice (e.g. education, marital status, 

income, depression) were found to predict antenatal breastfeeding intention (Lee et al., 

2005; Mitra, Khoury, Hinton, & Carothers, 2004).  That being said, intention 

combined with previous experience, self-efficacy, knowledge, support, and 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

21 

confidence, has been found to predict duration (Kronborg & Væth, 2004), highlighting 

the assertion in Theory of Planned Behavior, that intention alone is not deterministic 

because people face difficulties in carrying out some behaviors. 

Research has also shown that subjective norms about breastfeeding (perceived 

cultural standards, such as how long women should breastfeed and whether 

breastfeeding in public is appropriate) predict intention to breastfeed (Avery, Duckett, 

Dodgson, Savik, & Henly, 1998; Swanson & Power, 2005), continuation of 

breastfeeding (Swanson & Power, 2005), and that women who intend a longer 

duration of breastfeeding are less likely to wean early (Avery et al., 1998).  This is a 

point of intersection between Feminist Theory and Theory of Planned Behavior 

because both theories implicate societal expectations of women as important factors in 

women’s lives.  It would follow that in order to increase breastfeeding rates, there is a 

need to reach women early in their pregnancy before they have made their decision.  

One study found that fully 100% of the women sampled had made their decision about 

breastfeeding prior to delivery (Kum-Nji, Mangrem, Wells, & White, 1999), leaving 

little to no window of opportunity to impact decisions around the time of delivery and 

in the early postpartum period.  Also, in order to increase breastfeeding, it is necessary 

to change societal attitudes that objectify breasts and lead to negative attitudes toward 

breastfeeding and subjective norms that assert that formula is good and breastfeeding, 

especially in public, is obscene.  One possible place of intervention is the health care 

system, which can be very important in determining women’s success in carrying out 

their breastfeeding intentions (Kuan et al., 1999).  It is rare for women to have a 
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hospital experience that fully supports breastfeeding, but when they do have such an 

experience they are significantly more likely to breastfeed for at least four months 

(Murray, Ricketts, & Dellaport, 2007).  There is some evidence that women who 

receive breastfeeding education have higher rates of breastfeeding (Su et al., 2007; 

Susin et al., 1999) and that women who receive breastfeeding support from health care 

providers have higher rates of breastfeeding (Pugh, Milligan, & Brown, 2001; Su et 

al., 2007) and lower rates of depression, anxiety, and fatigue postpartum (Pugh et al., 

2001).  Thus the health care system with which women interact to get their care during 

pregnancy and delivery can be the first line of defense, or, unfortunately, it can be the 

place where women first encounter subjective norms of formula as adequate,  healthy, 

and an easy solution to breastfeeding problems (Rosenberg, Eastham, Kasehagen, & 

Sandoval, 2008). 

A model which combines these two theories to predict breastfeeding from 

psychosocial variables is found in Figure 2.1.  Due to the constraints placed on Meta-

Analytic Structural Equation Modeling (MASEM) by the literature available 

(discussed further in the discussion section), this exact model could not be tested.  

However, these two theories still inform the understanding that the psychological and 

social context around women affects women and that unless the messages conveyed in 

social relationships are assessed, it is difficult to speculate how those social 

relationships will affect behavior.  These two issues are reflected in the model of 

psychological and social factors affecting breastfeeding that was possible to test with 

the current literature (found in Figure 2.2). 
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Figure 2.1: Ideal Theoretical Model  
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Psychological Factors Associated with Breastfeeding 

Relationship between depression and breastfeeding  

Dennis & McQueen, 2009 conducted a qualitative systematic review of the 

literature on the relationship between breastfeeding and depression.  The studies 

included in the review included diverse measures of breastfeeding (such as duration 

and exclusivity).  In this study, it was found that studies are a mix of positive and 

negative associations.  However the overwhelming majority of the reviewed studies 

showed a negative association.  This is consistent with the pilot study for this 

dissertation, namely a meta-analyses that found a negative average correlation 

(Keyton, Reifman, Chin, & Hart, 2008).  It is also important to note that some 

researchers conceptualize depression as the predictor of breastfeeding outcomes, 

serving as a risk factor due to added burden.  Other researchers conceptualize 

breastfeeding as the predictor of depression serving as a protective factor through 

various hypothesized hormonal mechanisms. 

Studies reporting a positive (or zero) correlation between breastfeeding and 

depression 

A study by Alder and Cox (1983) looked at breastfeeding-related variables, 

assessed by asking how long women breastfed, when they introduced solids, and if 

they encountered any breastfeeding problems.  The women in this study had been part 

of a previous study that had already measured depression and other psychosocial 

variables.  These women responded to mailed surveys one to two years postpartum.  It 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

26 

was found that the majority of women in the sample had no depressive symptoms and 

no depressive illness.  It was also found that there were more women who did some 

breastfeeding than women who did none.  Additionally, out those women who tried 

breastfeeding, there were more women who utilized partial breastfeeding than women 

who utilized exclusive breastfeeding.  The findings included a non-significant 

correlation between breastfeeding and depression which trended towards positive.   

In a study by Glangeaud-Freudenthal, Crost, and Kaminski (1999), women 

were recruited from two maternity wards in Paris where they were assessed at 

approximately three days postpartum.  Depression was assessed using the Maternity 

Blues Questionnaire (Kennerley & Gath, 1989).  Anxiety was assessed using the State 

Trait Anxiety Inventory (STAI) (Spielberger & Gorsuch, 1983).  Breastfeeding was 

assessed using a single question of whether they were bottle or breastfeeding.  

Findings based on a comparison between exclusive bottle feeders and exclusive 

breastfeeders showed that exclusive breastfeeders were more likely to have severe 

blues than exclusive bottle feeders. 

In a longitudinal study by McCarter-Spaulding and Horowitz (2007), women 

were identified at two to four weeks postpartum and then followed up at four to eight 

weeks postpartum, ten to fourteen weeks postpartum, and 14-18 weeks postpartum.  

Depression was assessed using the Edinburgh Postnatal Depression Scale (EPDS) and 

the Beck Depression Inventory (BDI).  Women who did not meet the depressed cutoff 

for either measure were considered ineligible for the study.  Breastfeeding was 

assessed by asking women how they were currently feeding their children.  The results 
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indicated that, among women who all had some level of depression, the severity of 

depression was not related to breastfeeding.  However, it should be noted that this 

sample of only depressed women did have lower levels of breastfeeding than a random 

sample.   

Research has been done looking at the relationship between depression and 

childcare decisions in general, such as back-sleeping, breastfeeding, and use of 

corporal punishment (Chung, McCollum, Elo, Lee, & Culhane, 2004).  The women in 

this study were primarily minority, low-income, and uninsured.  Depression was 

measured using the CES-D.  To assess breastfeeding, women were asked how long 

they breastfed.  This study was longitudinal with women being surveyed over three 

time points: prenatally, three to four months postpartum, and nine to twelve months 

postpartum.  Depressed mothers were significantly less likely than non-depressed 

mothers to make healthy childcare decisions.  However, breastfeeding was not one of 

the significant differences.  

The studies that find a positive or zero correlation between breastfeeding 

outcomes and depression have various issues that might explain why they found 

something contrary to the more typical finding in the literature of a negative 

correlation (Keyton et al., 2008).  Alder and Cox (1983) reported very low rates of 

depressive symptoms of any kind.  However, some level of depressive symptoms is 

fairly common in the postpartum period (Seyfried & Marcus, 2003), so this suggests 

the possibility of range restriction. Glangeaud-Freudenthal et al. (1999) assessed 

women before they left the hospital, attempting to visit with them no later than three 
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days postpartum.  It is possible that there was not enough time for the relationship to 

fully express itself.  McCarter-Spaulding et al. (2007) had a sample of women that 

were all demonstrating at least some level of depression, which is also an example of 

range restriction.  Chung et al. (2004) reported a nonsignificant difference in 

breastfeeding between women who had ever had depressive symptoms and women 

who had persistent depressive symptoms. 

Studies reporting a negative correlation between breastfeeding and depression 

Studies that report a negative correlation between breastfeeding and depression 

are also quite diverse.  Some studies show that depressed mothers are less likely to 

breastfeed (Galler, Harrison, Biggs, Ramsey, & Forder, 1999; Dunn, Davies, 

McCleary, Edwards, & Gaboury, 2006).  Some studies report lower depression among 

women who breastfeed (McCoy, Beal, Shipman, Payton, & Watson, 2006), but the 

direction of causality cannot be definitively stated with correlational data.  

In a study by Cooke et al. (2007), women were assessed at a prenatal intake as 

well as three postpartum follow-ups: two weeks, six weeks, and three months.  

Depression was measured with the EPDS, but only at the prenatal and the 3-month 

postpartum assessments. A score of 13 or more (i.e. above 12) on the EPDS has been 

validated as likely to indicate major depression in English speaking, postpartum 

women (Matthey, Henshaw, Elliott, & Barnett, 2006). Anxiety was measured with the 

STAI, but the subscales were administered separately, with the Trait subscale being 

administered prenatally and the State subscale being administered at 3 months 

postpartum.   Maternal Role Attainment was assessed using the Maternal Role 
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Attainment subscale of the Maternal Breastfeeding Evaluation Scale; therefore higher 

scores on attainment indicate that successful breastfeeding is important in a woman’s 

evaluation of herself as a mother.  At all three postpartum follow-ups women were 

asked about their breastfeeding status, and any breastfeeding problems.  Results 

indicated that women with high maternal role attainment who discontinued 

breastfeeding by three months postpartum had the highest EPDS scores of any women 

in the study, being two to seven times more likely to have EPDS scores above twelve.   

Dunn, Davies, McCleary, Edwards, and Gaboury (2006) conducted a 

secondary data analysis of data from women who had been part of the Family-

Centered Maternity Care Survey.  The original study involved a telephone survey to 

collect data at six weeks postpartum from women who had initiated breastfeeding.  

Depression was measured with the EPDS.  It was found that women with EPDS scores 

at or above the cut-off of twelve were more likely to wean early. 

Taveras et al. (2003) conducted a study of women who had been part of a 

randomized control trial of a home-visit program.  Women were assessed one to two 

days postpartum and then had telephone follow-ups at two weeks and twelve weeks 

postpartum.  Depression was measured using the Center for Epidemiological Studies – 

Depression scale (CES-D).  It was found that women with depression had a higher risk 

of weaning at both two weeks and twelve weeks postpartum  

In a study by Alder and Bancroft (1988), women completed a prenatal 

assessment as well as three- and six-month postpartum follow-ups.  Mental health was 

assessed with the General Health Questionnaire, which included assessment of number 
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of happy episodes and number of depressed episodes.  In addition, postpartum 

depression was assessed with the EPDS.  The researchers created their own scale for 

assessing attitudes towards breastfeeding for use in this study.  It was found that 

number of happy episodes was a better predictor of breastfeeding than number of 

depressed episodes.  This suggests that a possible mechanism for depression’s impact 

on breastfeeding is the lack of happy episodes rather than the occurrence of depressed 

episodes.   

In a longitudinal study by Akman et al. (2008), women were assessed at one 

month postpartum and four months postpartum.  It was found that women with higher 

EPDS scores were more likely to end breastfeeding by four months postpartum.  This 

is short of the duration recommended by health professionals (Pediatrics, 1997).   

In a longitudinal study by Field, Hernandez-Reif, and Feijo (2002), depressed 

women were compared to non-depressed women.  Breastfeeding was assessed using 

the Schema and Framework for Breastfeeding, which the authors indicated assessed 

both duration as well as frequency of feeding.  Depression was assessed using both the 

CES-D and the Structural Clinical Interview for the DSM-IV (SCID).  It was found 

that women who were depressed were less likely to breastfeed and, if they did 

breastfeed, did so for a shorter duration.   

Relationship between stress and breastfeeding 

Conceptually, stress and depression overlap somewhat, as both involve 

unpleasant feelings and a sense of being overwhelmed.  Depression has been linked to 

elevated stress hormone levels (Holsboer, 2001).  Additionally, research has found 
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that there are elevated levels of stress hormones found in the breastmilk of depressed 

mothers (Hart, Boylan, Border, Carroll, McGunegle, & Lampe, 2004).  The broadest 

understanding of stress is a bodily response to a demand (Selye, 1973).   Selye (1973) 

noted that many responses to demands (technically stress) serve a life preserving 

function, thus not all stress is bad and it is impossible to completely avoid stress.  

Typically, in studies that are attempting to understand the relationship between stress 

and other psychological or health outcomes, the term stress refers to events in the 

environment that are perceived as demanding, or hassles (DeLongis, Folkman, & 

Lazarus, 1988).  In contrast depression refers to the individual’s prolonged emotional 

distress.  It should be noted, however, that stress can be chronic in nature.  Stress can 

be studied either through surveys in which respondents report the occurrence of 

challenging events such as loss of a job or moving into a new home, or via laboratory 

experiments in which participants must perform some type of difficult task.   

One prominent study (Altemus et al., 2001) compared new mothers who were 

still breastfeeding, new mothers who had chosen bottle feeding, and women who were 

not in the postpartum period.  Stress response with the Trier Social Stress Test, a 

laboratory test in which they had to prepare a speech for a simulated job interview. 

Researchers ensured that the breastfeeding mothers were assessed far enough after the 

most recent feeding for the hormone oxytocin to be at baseline levels.  Results showed 

that breastfeeding women were not buffered from a stress response compared to 

women who were not new mothers.  In contrast, bottle-feeding women had a stronger 

stress response than both the breastfeeding and the non-postpartum women. This 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

32 

finding suggests that any stress differences between breastfeeding and bottle-feeding 

mothers may go beyond the stress buffering effects of oxytocin that breastfeeding 

mothers receive while the hormone is still in the system from feeding.  Namely, it is 

possible that the increased stress response in bottle-feeding mothers is because there is 

something about breastfeeding that assists women in returning to non-postpartum 

stress-response levels.     

Another study, conducted by Groer (2005), compared breastfeeders, formula 

feeders, and non-postpartum controls on stress and depression.  Self-reported stress 

was measured with the Perceived Stress Scale, the Tennessee Postpartum Scale, and 

the Inventory of Small Life Events.  Blood samples to measure stress hormones were 

also taken.  Depression, anger, and anxiety were assessed with the Profile of Mood 

States (POMS).  Breastfeeders and formula feeders were assessed at four to six weeks 

postpartum.  The surveys were sent via mail and then a nurse performed a home visit 

to take blood samples.  It was found that breastfeeders reported less current stress and 

less overall post-birth stress than formula-feeders, but  reported more stressful events 

(particularly in the areas of managing relationships and managing their lives) than 

formula feeders.  Compared to formula feeders, breastfeeders reported the same 

number of negative life events but significantly more positive life events.  This is 

consistent with the previously mentioned finding that happy episodes are a stronger 

predictor of breastfeeding than are depressed episodes (Alder & Bancroft, 1988).  

Breastfeeders, compared to formula feeders, also had significantly lower depression, 
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significantly lower anger scores, and they had significantly lower anxiety scores than 

both formula feeders and controls.  

Heinrichs et al. (2001) conducted an experiment with women, all of whom 

were lactating mothers around 30 years of age, assessed at approximately eight weeks 

postpartum.  The social stressor utilized was the Trier Social Stress Test.  Stress was 

assessed through blood and saliva samples to test for stress hormones.  Women were 

randomly assigned to either nursing or holding their babies, before the social stressor.  

It was found that endocrine responses to a social stressor are weaker in lactating 

women who nurse prior to the stressor than in lactating women who only hold their 

babies prior to a stressor.  While both groups showed a reaction to the stressor and 

both groups showed a calming effect from being with their babies, the women who 

breastfed before the stressor had a stronger calming effect.  These results indicate that 

lactating does not completely blunt the reaction to stressors and that while any contact 

with their babies was calming, women who nursed their babies were especially 

shielded from the stress reaction.  

Clifford, Campbell, Speechley, and Gorodzinsky (2006) conducted a 

longitudinal study with a large sample (n=856) of women who were mailed 

questionnaires at four postpartum time points: one week, six weeks, three months, and 

six months postpartum.  Depression was assessed using the EPDS, but only at the one-

week and six-month assessment times.  Anxiety was assessed using the STAI, but, like 

the EPDS, was only assessed at one week and six months. Social support was 

measured using a shortened form of the Social Behaviors Inventory, at the one week 
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assessment.  At all time points, women were asked about breastfeeding status.  It was 

found that women in the top 75% for trait anxiety (which arguably measures chronic 

stress) were more likely (hazard ratio of 1.43 where 1.00 is no effect) to cease full 

breastfeeding during the first six months than those in the bottom 25%.  

Social Factors Associated with Breastfeeding 

Relationship between social support and breastfeeding 

Rempel and Rempel (2004) conducted a study with women from the Waterloo 

Region Infant Feeding Study who indicated that they had an established close 

relationship.  Data were also obtained from the women’s male partners.  Breastfeeding 

attitudes were assessed using the Breastfeeding Reasons Questionnaire and the Men’s 

Breastfeeding Reason’s Questionnaire.  Additionally, women were asked about their 

intentions, perceived partner approval, and perceived partner helpfulness.  Men were 

also asked to what extent they thought their partner should breastfeed.  The results 

indicated that social support, particularly from the baby’s father, is important.  A key 

finding of this study from the perspective of liberal feminist thought is that men’s 

positive belief about breastfeeding is a stronger predictor of women’s intention to 

breastfeed than the women’s own stated reasons for wanting to breastfeed.  

Additionally, men’s positive belief about breastfeeding is a stronger predictor of 

women’s breastfeeding behavior than the women’s intentions regarding breastfeeding.  

Arlotti, Cottrell, Lee, and Curtin (1998) conducted a study of mothers who 

were recruited through WIC, some prenatally and some postpartum.  These mothers 
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included some adolescent mothers (ages 15-18) as well as some adult mothers (ages 

18+).  This study was a quasi-experimental design, utilizing a convenience sample.  

The mothers were assigned a peer counselor if the mothers were interested and one 

was available, as opposed to strict random assignment of whether counselor services 

were provided.  Women’s feeding practices and perceived support were assessed at 

two weeks, one month, two months, and three months postpartum.  Social support was 

found to be predictive of both longer duration and higher exclusivity of breastfeeding.  

Interestingly, social support seems to compound itself, as women who did and did not 

receive support from a counselor reported equal interest in receiving support.  

However, those who received support from a counselor also received more support 

from their own mothers (Arlotti et al., 1998).  This suggests that perhaps receiving 

some institutional support allows women to get additional support from their social 

networks.  

Kaufman and Hall (1989) conducted a study of mothers of pre-term, low birth 

weight infants who had been admitted to a NICU.  Social support was assessed using 

the Influence of Specific Referents scale.  Referents included spouse, family, friends, 

and healthcare providers.  The authors calculated a measure called Social Network 

Support based on the number of referents women listed who provided emotional or 

instrumental support.  It was found that the number of people who support women 

during breastfeeding is a significant predictor of breastfeeding duration.  Women who 

have no supporters were up to six times more likely to give up breastfeeding than 

women with multiple supporters.  
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Dennis, Hodnett, Gallop, and Chalmers (2002) conducted an experiment with a 

sample of breastfeeding mothers who were randomly assigned to whether or not they 

received a peer-support intervention.  Measurements were taken at four, eight, and 

twelve weeks postpartum.  Measurements included duration of breastfeeding, 

satisfaction with feeding, and perception of peer support.  Women who received the 

peer-support intervention were found to be significantly more likely to breastfeed than 

were women who did not receive the intervention.  

Matich and Sims (1992) conducted a survey study of pregnant women assessed 

during the third trimester.  The study briefly mentioned a second time point, but it was 

not utilized in the results, suggesting that this article was part of a larger study.  To 

assess social support, the authors developed their own measure.  This measure broke 

down social support into: tangible support, emotional support, and informational 

support.  The only difference in tangible support between women who intended to 

breastfeed and women who intended to bottle feed was support from the baby’s father.  

Additionally, women who did and did not intend to breastfeed differed significantly in 

emotional and informational support, from both the baby’s father and classes.  

Relationship between relationship quality/presence and breastfeeding 

In a medical chart review study by Acheson (1995) information from a large 

sample (n=800) of charts from the six-week postpartum visit.  These charts had 

information on breastfeeding problems and depression.  It was found that marital 

problems and psychological problems were both more common among women who 

did not breastfeed for the first six weeks.  
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Barría, Santander, and Victoriano (2008) conducted a survey study of mothers 

and their infants.  Questionnaires assessed demographic, as well as obstetric and 

neonatal data at 48 hours postpartum.  The women were then followed up through 

telephone interview or home visit at three months postpartum.  At follow-up, women 

were asked whether or not they were still breastfeeding, and if not, when formula was 

introduced.  Single mothers were found to be less likely to be exclusively 

breastfeeding at three months post-partum than married mothers.  

Gibson‐Davis and Brooks‐Gunn (2007) conducted a study using data from the 

Fragile Families and Child Wellbeing Survey.  Data available from this survey 

included relationship status, whether or not the woman had ever breastfed her child, 

emotional supportiveness, and involvement by the child’s father.  Control variables 

available in the survey included maternal and paternal demographics and health.  After 

controlling for many demographic variables, marital status was found to be positively 

correlated with breastfeeding.  While it is impressive that relationship status and 

breastfeeding remained significantly related after controlling for a large number of 

variables, considering the very large sample size, it is not entirely surprising.   

Acs (2007), while trying to determine if childhood outcomes can be improved 

by promotion of marriage, determined that the quality/satisfaction of the relationship 

is more important than marital status for children.  Therefore, when considering the 

association between relationship quality/presence and breastfeeding, any associations 

found between marital status and breastfeeding should not be taken as a reason to 

encourage dissatisfied couples to stay together. 
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Psychological and Social Factors Associated with Each Other 

Relationship between stress and depression 

Anderson, Jackson, Wailoo, and Petersen (2002) conducted a study which 

compared women from the inner city and women from suburbs.  Depression was 

measured using the EPDS.  To measure child care, the authors created their own 

measure, based on data from several focus groups.  This child care measure included: 

infant feeding, infant sleep position, and immunization.  It was found that, for both 

inner city and suburban groups, depressed mothers experienced higher levels of stress, 

while simultaneously experiencing less support.  

Coulthard and Harris (2003) conducted a study in which women were recruited 

while still in the maternity ward, telephoned at three weeks postpartum to verify their 

continued interest, and then assessed during home visits at one, five, and eleven 

months postpartum.  Depression was assessed using the EPDS.  Anxiety was assessed 

using the STAI.  Feeding practices and problems were assessed using the Child 

Feeding Assessment Form.  Both State Anxiety (which is more analogous to what is 

commonly called stress) and Trait Anxiety were found to be highly positively 

correlated with postpartum depression  

Cairney, Boyle, Offord, and Racine conducted a study with the single and 

married mothers from the National Population Health Survey.  Depression was 

assessed with the University of Michigan Composite International Diagnostic 

Interview-Short Form (CIDI-SF).  Stress was assessed with the Chronic Stress Index.  

Social support was assessed as perceived social support.  Higher scores on recent life 
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events stress and chronic stress were both found to be associated with higher risk for 

depression. 

Relationship between stress and relationship quality/presence 

Lu (2006a & 2006b) conducted two studies using similar methods.  One of 

these studies (Lu, 2006a) had a sample of parents assessed at six weeks and six 

months postpartum.  The other (Lu, 2006b) had a sample of parents assessed at six 

weeks prenatal and six weeks postpartum.  In both studies, stress, mental health, social 

support, and marital adjustment were assessed.  Stress was assessed with the Perceived 

Stress Scale.  Mental health was assessed with the Symptom Checklist-Revised (SCL-

90-R). Social support was assessed with the Inventory of Socially Supportive 

Behaviors.  Marital adjustment was assessed with the Marital Adjustment Scale.  In 

both studies, the results from the six weeks postpartum assessment indicated a 

negative correlation between stress and marital adjustment.   

Relationship between stress and social support  

Dehle, Larsen, and Landers (2001) conducted a study of married individuals 

(primarily women) all of whom were independent cases.  Depression was assessed 

with the Beck Depression Inventory.  Stress was assessed with the Perceived Stress 

Scale.  Social support was assessed with the Support in Intimate Relationships Rating 

Scale.  Marital Quality was assessed with the Kansas Marital Satisfaction Scale, the 

Positive and Negative Quality in Marriage Scale, and the Dyadic Adjustment Scale.  A 
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negative correlation was found between perceived stress and adequacy of social 

support.  

Relationship between social support and depression 

Cairney et al. (2003) conducted a study which has been previously described 

because it also reported an association between stress and risk for depression.  The 

measures used were the CIDI-SF, the Chronic Stress Index, and perceived social 

support.  Perceived social support was found to be associated with lower risk of 

depression  

Collins, Dunkel-Schetter, Lobel, and Scrimshaw (1993) conducted a study of 

mothers who were recruited prenatally.  Depression was measured with the CES-D.  

Like Matich and Sims, Collins et al. developed a measure of social support (1992), 

which included the following categories of social support: material aid, assistance with 

tasks, advice/information, and listening to beliefs and feelings.  Collins et al. (1992) 

also developed a measure to assess support from the baby’s father and support from 

health care providers.  Social support from the baby’s father and social support from 

the health care provider were both found to be negatively correlated with postpartum 

depression  

Dehle et al. (2001) conducted a study which has been described previously 

because it also reported an association between stress and social support.  The 

measures included the Beck, the Perceived Stress Scale, the Support in Intimate 

Relationship Rating Scale, and three different measures of marital quality.  Depression 

was found to be negatively correlated with adequacy of social support.  
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Pugh et al. (2001) conducted a small (n=20) pilot study in which participants 

were split into two groups, with ten women receiving usual postpartum care and ten 

women receiving breastfeeding support.  Women were not randomly assigned into 

their groups, but were matched for mode of delivery, race, and prior breastfeeding 

experience.  Depression was assessed using the CES-D.  Anxiety was assessed using 

the STAI.  The investigators used their own, previously validated, measures for fatigue 

and breast discomfort.  Additionally, they asked women about breastfeeding duration.  

Women who received a support intervention had lower depressive symptoms at three 

and five months postpartum, in spite of not being different before the intervention 

began  

Relationship between depression and marital satisfaction 

Akman et al. (2008) conducted a study which  has been previously described 

because it also reported an association between breastfeeding and depression.  The 

sample included 60 mother-newborn dyads.  Measures included the EPDS, the STAI, 

the Adult Attachment Scale, and the Multidimensional Scale of Perceived Support.  

Women with insecure attachment styles were found to be more likely to have post-

partum depression.  These results suggested that one possible mechanism for an 

association between depression and marital satisfaction is attachment style.  

Relationship between marital satisfaction and social support 

Aycan & Eskin (2005) conducted a study of parents (with results reported 

separately for mothers and fathers).  The parents included in the study had at least one 
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child under the age of six years. Participants were randomly chosen from a list of bank 

employees provided by the contacted employers.  Spousal support was measured using 

the Family Support Inventory.  Depression was assessed with the BDI.  Marital 

satisfaction was assessed with the Family Assessment Device.  It was found that all 

subtypes of social support had positive associations with marital satisfaction, but not 

all subtypes had equally strong relationships.  For women, emotional support had the 

strongest association with marital satisfaction, followed by instrumental support, and 

then childcare support. 

Dehle et al. (2001) conducted a study which was described previously because 

it reported associations between stress and social support, and between depression and 

social support. Measures included the Perceived Stress Scale, the Support in Intimate 

Relationship Rating Scale, the Beck, and three different measures of martial quality.  

It was found that there was a positive correlation between marital quality and 

adequacy of social support.  

Rationale for this Study 

As previously discussed, Anderson et al. (2002) found that women who were 

depressed had significantly more stress and significantly less social support.  This 

suggests that these factors are likely to be complexly interwoven, and it is likely that 

one risk factor for low breastfeeding will exacerbate another.  As might be expected 

from the perspective of Theory of Planned Behavior, a woman’s feeding decision is a 

complex and emotional one, frequently involving feelings of both enjoyment and 

frustration with breastfeeding, especially when difficulties arise or support is lacking.  
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In spite of this complexity, information on breastfeeding, social support, stress, 

depression, and relationship quality/presence are studied within many areas of the 

social and health sciences that do not typically cross-reference. Additionally, studies 

which look at more than three of these factors at once are rare, but some do exist 

(Bick, MacArthur, & Lancashire, 1998; Cairney et al., 2003).  Most often, any given 

study utilized only two or three of these factors (Alder & Cox, 1983; Arlotti et al., 

1998; Barría et al., 2008; Glangeaud-Freudenthal et al., 1999; McCarter-Spaulding & 

Horowitz, 2007).  

It is critical for studies to attempt to address all of these factors, preferably in a 

longitudinal way.  However, an even more critical step is to begin to bring together the 

wealth of information from studies within psychology, sociology, nursing, and public 

health that is already available.  Meta-analysis allows researchers to find the average 

statistical trend, the homogeneity of that trend, and how many contradictory findings 

would be necessary to negate it.  The meta-analyses alone are informative in that they 

give an idea of the trends in each of the ten bivariate correlational relationships of 

interest (i.e., each variable among breastfeeding, depression, stress, social support, and 

relationship quality/presence being correlated with each other, as seen in Table 3.1).  

Adding the path analyses which were conducted with the meta-analytic correlation 

matrix allows for the integration of these factors in a way that takes all of them into 

account, rather than studying them as pairs or trios, as is frequently done.   



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

44 

Statement of Hypotheses 

The central research question in this study is: To what extent can we predict 

breastfeeding outcomes from stress, depression, social support, and relationship 

quality/presence using meta-analytic data.  Considering the extensive health benefits 

of breastfeeding discussed earlier (Aniansson et al., 1994; Bachrach et al., 2003; 

Davis, 2001; Davis et al., 1988; Duncan et al., 1993; Frank et al., 1982; Howie et al., 

1990; Koletzko et al., 1989; Popkin et al., 1990; Raisler et al., 1999; Rigas et al., 1993; 

Wright et al., 1989), the goal of this study is to predict breastfeeding success 

(understood as any or all of the following: initiation, duration, and exclusivity).  

Therefore, in the hypothesized model (shown in Figure 2.2) and the alternative model 

(shown in Figure 2.3), breastfeeding success is conceptualized as the outcome. 

Hypothesis 1-Depression and Stress as Direct Predictors of Breastfeeding Success 

Depression and stress are posited to be the most proximal predictors of 

breastfeeding success, with depression and stress positively correlated with each other, 

as well (Figure 1). There is some research to suggest that breastfeeding could alleviate 

both stress (Mezzacappa, 2004) and depression (Kendall-Tackett, 2007; Mezzacappa, 

2004). However, the majority of women who experience depression and terminate 

breastfeeding indicated that the onset of depression preceded the termination of 

breastfeeding (Misri, Sinclair, & Kuan, 1997).  Therefore, the proposed causal 

direction is from stress and depression to (reduced) breastfeeding, although the reverse 

direction cannot be ruled out. 
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Given that stress and depression are both negative factors and can be 

conceptualized as hindrances to perceived behavioral control it was expected that: 

A.  Stress would be negatively associated with breastfeeding success.  That is 

higher stress would predict lower breastfeeding success and lower stress would 

predict higher breastfeeding success.  

B. Depression would be negatively associated with breastfeeding success.  That is 

higher depression would predict lower breastfeeding success and lower 

depression would predict higher breastfeeding success. 

C. Stress and Depression would be positively correlated. 

Hypothesis 2-Social Support and Relationship Quality/Presence as Indirect Predictors 

of Breastfeeding Success 

Social support and relationship quality/presence can be conceptualized as 

factors that would mitigate the stress and depression that women face during the 

postpartum period. There are two potential ways for social support to protect against 

poor mental health.  It can work either through direct effects (e.g. support leads 

directly to lower stress or depression) or through some type of buffering action (such 

as a statistical interaction in which support weakens the association between stress and 

depression). The present path model focused on the direct benefits of social support 

and relationship quality/presence, as results in the literature were available in this 

form. Because social support could have included support from people who have 

negative attitudes towards breastfeeding, it is possible for social relationships to 

convey subjective norms that are not conducive to breastfeeding.  Similarly, women 

with high marital satisfaction could have been married to someone who is against 

breastfeeding.  Therefore there are no direct pathways from social support or 

relationship quality/presence to breastfeeding success in the conceptual model, 
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because it would be difficult to speculate, given the theoretical framework, whether 

the relationship would be positive or negative unless we knew whether the social 

supporters (including the spouse) were pro- or anti-breastfeeding. Consistent with the 

indirect pathways suggested in Figure 2.2, research has suggested that social support 

impacts parenting behaviors indirectly, working through depression (Simons, Lorenz, 

Wu, & Conger, 1993).  Although, an alternative model which had social support and 

relationship quality/presence as the direct predictors and had stress and depression as 

the indirect predictors was tested.  Thus, it was expected that: 

A. Social support would be negatively associated with depression.  That is, higher 

social support would predict lower depression and lower social support would 

predict higher depression. 

B. Social support would be negatively associated with stress.  That is, higher 

social support would predict lower stress and lower social support would 

predict higher stress. 

C. Relationship quality/presence would be negatively associated with depression.  

That is, higher relationship quality/presence would predict lower depression 

and lower relationship quality/presence would predict higher depression. 

D. Relationship quality/presence would be negatively associated with stress.  That 

is, higher relationship quality/presence would predict lower stress and lower 

relationship quality/presence would predict higher stress. 

E. Social support and relationship quality/presence would be positively 

associated. 
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Figure 2.2:  Hypothesized Model 
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Figure 2.3:  Alternative Model 
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CHAPTER III 

METHODOLOGY 

For each unique pair of variables, a meta-analysis was conducted to yield the 

average correlation.  The average correlations were derived using MetaWin 2.1 

(Rosenberg, Adams, & Gurevitch, 2007), a software package for conducting meta-

analyses.  These average correlations were then combined into one correlation matrix 

which was provided to AMOS 20.0 (Arbuckle, 2011), a software package that can 

conduct path analyses, for analysis in lieu of a raw data set.  All of the individual 

meta-analyses which revealed significant heterogeneity (i.e., for a given pair of 

variables, the correlations gleaned from the literature are more spread out than would 

be expected by chance) were further analyzed by first inputting the correlations and 

several study features relevant to that pair of variables into SPSS 20.0 to see if any 

features of the study predict the effect size reported by that study. This follow-up to 

significant heterogeneity of effect size was used by Keyton et al. (2008) in their 

analysis of the average correlation between breastfeeding and depression, which was a 

pilot-study to this dissertation.  Then, heterogeneity will be explored further using the 

contrast method described by Rosenthal (1983). 

Description of Data 
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Sampling 

 Selection of articles 

To gather the correlations for the meta-analyses, a multi-step process was 

utilized.  First, applicable search terms for each pair of variables (see Table 3.1) were 

used to find relevant articles. Databases consulted included PsycInfo and Google 

Scholar as well as finding articles through snowball searches (e.g. finding the articles 

that the study cited as well as articles that cited the study). Relevant articles were those 

reporting some result that either was a Pearson’s correlation between those two 

variables, or could be converted to one using published formulas.  In order to be used 

for the meta-analysis, articles needed to report one of three things: a correlation among 

any two of the variables of interest; some other statistic showing the relationship 

among any two of the variables of interest which could be converted into a correlation; 

or a detailed enough list of descriptive statistics for a chi squared or t test to be 

calculated by hand.  These descriptive statistics are usable for the meta-analysis 

because chi square and t are statistics which can be converted to a correlation.  

Additionally, it was necessary for articles to report their sample size. 

In selecting articles for meta-analysis, because the findings will be averaged, 

the samples need to be as comparable as possible.  Additionally, when combining the 

results of multiple meta-analyses into one structural model, the samples across all 

meta-analyses (not just the studies within one meta-analysis) should be as comparable 

as possible.  If the outcome of highest interest is breastfeeding, then the sample all 

meta-analyses in the study needed to be comparable is a sample of postpartum women.  
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However, this ideal has to be counterbalanced against the practical need for a 

sufficient number of findings per meta-analysis to give meaningful results.  Ideal 

articles were ones that had a sample of women during the post-partum period.  Less 

ideal were articles which had a sample of women in their child-bearing years.  Even 

less ideal were articles which had a sample that includes men or older women.  The 

goal was to have as many ideal articles per meta-analysis as possible.  In cases where 

an insufficient number (at least 2 articles per cell were needed for further analyses, but 

the target number was 5-10 per cell) of ideal articles could be located, then the first 

step was to use less ideal articles until a sufficient number had been reached.  The 

third step was then to use the even less ideal articles until a sufficient number had been 

reached.  In order to avoid a correlation in the matrix which is not positive definite (a 

technical aspect of ensuring a matrix is suitable for estimating path models), a 

minimum of two articles per pair of variables were needed for the path analysis.  

However, more than two articles were desirable for interesting and meaningful results 

of each meta-analysis as a stand-alone procedure.  The final number of studies per 

bivariate relationship is found below in Table 3.1. 

 

 

 

 

 

Table 3.1: Number of Studies per Cell 
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 Breastfeeding 

Success 

Depression 

 

Social 

Support 

Stress Relationship 

Quality/Presence 

Breastfeeding 

Success 

---     

Depression 

 

31 ---    

Social Support 11 31 ---   

Stress 

 

6 20 9 ---  

Relationship 

Quality/Presence 

9 21 7 7 --- 

 

Variables 

Within meta-analysis, it is sometimes the case that studies using different 

measures of the same concept (or measuring slightly different but overlapping 

concepts) are combined.  When this happens, naming the variables is analogous to 

naming a factor in factor analysis.  The name represents what the measures have in 

common.  In this study, breastfeeding success and relationship quality/presence were 

two such variables. 

Breastfeeding Success 

Breastfeeding is reported in a variety of different ways in articles.  Some 

articles address the presence or absence of any breastfeeding, while others looked at 

exclusivity, and still others focus on duration, sometimes negatively phrased in terms 

of early termination.  For any articles in which the variable of breastfeeding was 

conceptualized conversely, the numbers extracted were reversed so that all 

breastfeeding-related statistics were consistent with higher scores representing more 
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breastfeeding.  Higher breastfeeding success, therefore, represents higher likelihood of 

initiation, longer duration/higher likelihood to still be breastfeeding, and/or higher 

likelihood to breastfeed exclusively. 

Depression 

Depression has been measured with a variety of instruments, typically self-

report.  The most commonly used were the Edinburgh Postnatal Depression Scale 

(Cox, Holden, & Sagovsky, 1987), the Center for Epidemiological Studies Depression 

(CES-D) scale (Radloff, 1977), and the Beck Depression Inventory (Beck, Steer, & 

Carbin, 1988).  Studies using other, less commonly used measures were included, as 

long as they provided evidence of adequate psychometric quality (i.e., reliability and 

validity). 

Stress 

Stress was generally measured through self-report, though some studies also 

utilized blood work or saliva tests to assess stress hormone levels.  Some studies 

utilized standardized measures, such as the Perceived Stress Scale (Cohen, Kamarck, 

& Mermelstein, 1983) and measures that utilize checklists of life events (Turner & 

Wheaton, 1995).  While stress and anxiety are distinct, they are conceptually related.  

Therefore, articles reporting measures of anxiety, such as the State Trait Anxiety 

Inventory, while less ideal in nature, were retained if psychometrically sound. 
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Social Support 

Social support was frequently measured by asking how much support one has 

and/or how satisfied one is with the level of support.  Some studies also utilized 

questions about type of support (such as instrumental, emotional, etc.).  One common 

measure of social support was the Inventory of Socially Supportive Behaviors 

(Barrera, Sandler, & Ramsay, 1981), but some researchers chose to construct and 

validate their own measures of social support.  Since measures of social support are 

diverse, there is no one measure of social support that made a study automatically 

ineligible. 

Relationship Quality/Presence 

In order to have a sufficient number of studies and because both are positively 

related to breastfeeding, the concept of relationship quality/presence includes within it 

both relationship satisfaction and relationship/marital status.  Therefore, studies 

including measures of relationship satisfaction and studies using only 

relationship/marital status were included.  The most common measure used was the 

Dyadic Adjustment Scale (Spanier, 1976).  Like social support, marital satisfaction is 

measured in diverse ways; therefore no measure that could be construed as marital 

satisfaction made a study automatically ineligible.  This concept was initially termed 

marital quality, but the name was revised after analyses.  The figures still show the 

original name. 
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Plan of Analysis 

Once sufficient articles from each cell of the required correlation matrix were 

gathered (see Table 3.1), the relevant numbers (including the sample N and whatever 

reported statistics were needed to derive the Pearson’s correlation) were extracted 

from the articles and entered into a spreadsheet which contained the original statistic 

that was reported and the Pearson’s r that it was converted into, when conversion was 

necessary.  The Pearson’s r was used in the meta-analysis.  This process was repeated 

for each unique correlation in the matrix. 

There are two ways, based on different assumptions, that meta-analyses can 

handle the studies found.  One method, called random effects, treats the study as the 

unit of analysis, which means that the researcher is generalizing to a population of 

studies which includes studies not sampled (Wampler, Reifman, & Serovich, 2005).  

In contrast, a fixed-effects approach treats the particular studies as a given, thus 

generalization is to participants who could have been sampled within the fixed set of 

studies (Wampler et al., 2005).  Confidence intervals are typically larger in random 

effects, making it more difficult than with fixed effects for the average correlation 

from the meta-analyzed studies to be significantly different from zero; this difference 

in ability to detect significant results seems to affect the test for heterogeneity as well.  

Random-effect analyses are generally viewed as more conservative, especially when 

working with heterogeneous data (Wampler et al., 2005).  However, fixed effects 

seem more likely to determine that the average effect size is significantly 

heterogeneous because under fixed-effects, the variance is always smaller than or 
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equal to the variance under random effects (Konstantopoulos & Hedges, 2004).  Thus, 

since random effects are more conservative in terms of whether the average effect size 

is significant and fixed effects seem more conservative in terms of heterogeneity 

(more likely to be significantly heterogeneous, when homogeneity is easier to interpret 

and thus potentially preferred), all meta-analyses were run as both fixed effects and 

random effects. 

Procedures 

Conversion of Statistics 

Statistics that were able to be converted to a Pearson’s correlation included: the 

t statistic from a t-test (which could also be calculated using the formula for the t 

statistic if the n, mean, and standard deviation or variance were reported for each 

group), an odds ratio from logistic regression, and the chi-square from a 2 x 2 

contingency-table analysis (which can also be calculated online if the article reported 

frequencies).   

Formulas for converting to r 

 

The formula for converting a t-test to a correlation is 
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The formula for converting a 2 x 2 (i.e. 1 degree of freedom) chi-square to a 

correlation is 

 

  

When converting an odds ratio into a correlation, there are several formulas 

from which to choose (Bonett, 2007).  One of these formulas is an approximation of 

the phi coefficient, called Yule’s Y coefficient (Bonett, 2007).  In a pilot study for this 

dissertation, this formula consistently yielded the most conservative (i.e., lowest) 

estimate of the effect size (Keyton et al., 2008). This formula for converting an odds 

ratio to a correlation is 

 

 

After all statistics that were not originally in the form of r were converted to r 

values, the r and sample n for each article were entered into MetaWin,. This program 

converted all r values to Fisher z values in order to average them (with the average z 

then being converted back into an average r for the Path Analysis portion of the 

analyses).  At that point, any follow-up analysis on significant heterogeneity were 

performed (Rosenthal & DiMatteo, 2001).  The failsafe numbers for publication bias 

(i.e., assuming significant findings are more likely to be published than non-significant 

ones, one can estimate how many unpublished null findings would have to exist in 

order to negate the obtained average r of a given meta-analysis) were also examined 
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(Rosenthal, 1979). Rosenthal suggests that there is no one cutoff value that will work 

across all meta-analyses and that any cutoff chosen should be based on the number of 

studies found (Rosenthal, 1984).  He further suggests that a reasonable, but still 

conservative, cutoff would be 5k+10, where k is the number of studies found 

(Rosenthal, 1984).  The more studies discovered, the higher the failsafe number of 

undiscovered null studies will be, thus increasing confidence in the average effect size 

(i.e., if 1,000 undiscovered null studies would be necessary to negate the obtained 

average r, for example, the unlikelihood of 1,000 such studies existing would enhance 

confidence in the average r).  For further details on conducting meta-analyses, see 

Rosenthal and DiMatteo (2001). 

Follow-Up Contrasts to Investigate Significant Heterogeneity 

Diffuse tests for heterogeneity simply assess whether the effect sizes in a given 

meta-analysis are more spread out from the average tendency than would be expected 

by chance. Rosenthal recommends following significant diffuse heterogeneity tests 

with focused contrasts, to see if any study characteristics (e.g., random vs. 

convenience samples, particular measurement instruments, publication year) are 

associated with the variation in effect sizes.  This is very similar to the post hoc tests 

performed after a significant ANOVA.  

 

 

The formula for the contrast test is: 
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In this formula, lambda (λ) represents the contrast weight assigned to each 

study based on the categorization of that study on its research characteristics (e.g., a 

+1 for using a random sample or a -1 for using a convenience sample). z represents the 

Fisher Z-transformed effect size for each study; and w is calculated as N-3 for each 

study.  Because the contrast weights in an analysis must sum to 0, when analyzing 

publication year, the studies were split into older (2001 and earlier; λ = -1) and newer 

(2002 and later; λ = +1) studies. The studies theoretically could have been divided into 

more than two categories (e.g., earlier than 1995, 1996-2000, 2001-2005, 2006 and 

later) to provide a more fine-grained analysis of historical era, but the more categories, 

the more studies are needed. 

Once all of the meta-analyses were conducted, the average correlation for each 

unique pair of variables was entered into the matrix for submission to AMOS.   There 

is a procedure in AMOS which allows researchers to supply a plain-text correlation (or 

variance/covariance) matrix as the source of data, rather than using a raw dataset in 

SPSS.  This procedure has been used to re-evaluate structural models using published 

correlation matrices (MacCallum, Wegener, Uchino, & Fabrigar, 1993).  The next step 

then was to test the hypothetical model as well as the alternative model.  These models 

were then tested for goodness of fit.   
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MASEM 

Meta-Analytic Structural Equation Modeling (MASEM) has emerged in the 

literature as more than simply two separate techniques put together, and is being 

recognized as a substantive research design/statistical procedure in its own right 

(Cheung, 2008).  The procedure is flexible enough to allow for multiple group/study 

comparisons (Cheung & Chan, 2005).  It should be noted, however, that MASEM has 

special methodological challenges.  This study is a meta-analytic path analysis, which 

is considered a subtype or special case of MASEM and therefore has the same 

advantages and challenges (Cheung, 2008). For example, when conducting MASEM, 

each meta-analytic correlation has its own associated aggregate N and it is very likely 

that these N’s will not all match.  Which one should the researcher choose as the N for 

the SEM portion?  For this project, it was decided that it would be conservative (i.e., 

hardest to obtain significant results) to calculate the average N for studies in each cell 

separately and specify the smallest one as the overall N for the path analyses.  The 

average number of studies per cell can be seen in Table 4.2.  Other, similar challenges 

arise from the fact that the data do not all come from one sample, such as what one 

should do when a meta-analytic correlation is significantly heterogeneous.  For this 

project, Rosenthal’s (1983) contrast technique (described above) was used to divide 

each cell’s studies into two historical-era groups which then led to multiple-group 

modeling in the path analysis portion. 
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Model Fit 

After models were run, their quality of fit was determined.  The chi-square 

statistic is reported because this is done by convention.  A significant χ² indicates a 

bad fit and a non-significant χ² indicates a good fit.  However, chi-square appears to be 

biased by sample size (i.e., large sample sizes tend to make the chi-square significant, 

regardless of actual model fit) and other factors, and thus is not considered useful by 

itself (Berndt, 1998).  Therefore, several other measures of fit are traditionally 

reported.  The measures that were utilized in determining model fit were the ones 

recommended by Berndt (1998) as being reliable measures of fit, untainted by study 

features (such as sample size).  These fit measures include the Comparative Fit Index 

(CFI), the Non-Normed Fit Index (NNFI; also known as the Tucker-Lewis Index), the 

Root Mean Square Error of Approximation (RMSEA), and Hoelter’s Critical Number.  

To indicate a good fit, the CFI and NNFI should be no less than 0.90, preferably at or 

above 0.95 (Kenny, n.d.); the RMSEA should be at or below 0.05 (MacCallum, 

Browne, & Sugawara, 1996); and Hoelter’s critical number should be above 200 

(Kenny, n.d.).  
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CHAPTER IV 

RESULTS 

Initial Meta-Analyses 

The initial meta-analyses were conducted for each bivariate correlation 

separately using the full sample of studies for that bivariate relationship.  Because 

each bivariate relationship was based on primarily unique studies (some studies 

contained information for more than one bivariate relationship in Table 4.1, but none 

of them contained information for all bivariate relationships), each meta-analytic 

bivariate relationship has its own number of studies and therefore its own failsafe 

tolerance using the 5k+10 standard discussed previously.  All of the initial meta-

analyses were conducted first as fixed effects, then as random effects.  The results of 

the initial meta-analyses are found in Table 4.1.  The average sample size of the 

studies separated by bivariate relationship is found in Table 4.2. The following 

sections report the meta-analytic results according to the bivariate relationships being 

studied. 

Breastfeeding and Depression 

The average correlation between breastfeeding and depression was significant 

and negative for both fixed effects (r = -0.1084, 95% CI = -0.0960 to -0.1208) and 

random effects (r = -0.0907, 95% CI = -0.0519 to -0.1295).  The Rosenthal failsafe 

number exceeded the recommended cutoff of 165 for both fixed effects (failsafe = 

1639) and random effects (failsafe = 176.8). Given the presumably low likelihood of 

these many undiscovered studies existing, the results appear relatively immune from 
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the “file-draw problem.”  The average correlation was significantly heterogeneous for 

both fixed effects (Q = 198.1187, df = 30, p<.001) and random effects (Q = 45.0353, 

df = 30, p<.05). 

Breastfeeding and Social Support 

The average correlation between breastfeeding and social support was 

significant and positive using fixed effects (r = 0.0798, 95% CI = 0.0556 to 0.1038), 

but was non-significant using random effects (r = 0.1213, 95% CI = -0.0377 to 

0.2744; i.e., the confidence interval includes zero correlation).  Rosenthal’s  failsafe 

number exceeded the recommended cutoff of 65 for fixed effects (failsafe = 262.1) but 

not for random effects (failsafe = 0.6).  The average correlation was significantly 

heterogeneous for fixed effects (Q = 327.8396, df = 10, p<.001) but not for random 

effects (Q = 7.5209, df = 10, p>.10). 

Breastfeeding and Stress 

The average correlation between breastfeeding and stress was significant and 

negative using fixed effects (r = -0.1434, 95% CI = -0.0716 to -0.2138) but was non-

significant using random effects (r = -0.1369, 95% CI = -0.2932 to 0.0266). 

Rosenthal’s failsafe number did not exceed the recommended cutoff of 40 for either 

fixed effects (failsafe = 38.1) or random effects (failsafe = 1.8). Thus, it seems 

possible (especially for the random-effects finding) that enough unpublished null 

studies may exist to negate any relationships found in published studies.  The average 
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correlation was significantly heterogeneous for fixed effects (Q = 20.2497, df = 6, 

p<.01) but not for random effects (Q = 7.2056, df = 6, p>.10). 

Breastfeeding and Relationship Quality/Presence 

The average correlation between breastfeeding and relationship 

quality/presence was significant and positive for both fixed effects (r = 0.1074, 95% 

CI = 0.0974 to 0.1175) and random effects (r = 0.1299, 95% CI = 0.0927 to 0.1667).  

The failsafe number exceeded the recommended cutoff of 55 for both fixed effects 

(failsafe = 959.3) and random effects (failsafe = 199.1).  The average correlation was 

significantly heterogeneous for fixed effects (Q = 22.1131, df = 8, p<.01) but not for 

random effects (Q = 11.4625, df = 8, p>.10). 

Because these two variables were both composite variables, this bivariate 

relationship was further analyzed to see if measurement technique was related to the 

effect size.  Breastfeeding could be divided into three subcategories: exclusivity, 

duration, and initiation (i.e. presence or absence of any breastfeeding).  Relationship 

quality/presence could also be divided into three subcategories: relationship 

satisfaction/quality, relationship problems (which could be construed as being a 

reverse coding of relationship satisfaction/quality), and relationship status (often 

marital status).   

The most common method of measuring breastfeeding among the nine articles 

that informed this bivariate relationship was initiation with four using this method.  

The most common method of measuring relationship quality/presence among the nine 

articles was relationship status, with five using this method.  Additionally, three of the 
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9 articles used both of these methods; breastfeeding initiation and relationship status.  

Correlations found in the nine articles ranged from 0.04 to 0.37.  Six of the nine 

correlations fell between 0.10 and 0.22.  The one article with a correlation above 0.22 

(r=0.37) provided a zero-order correlation, using an ordinal measure of breastfeeding 

exclusivity and marital satisfaction scale.  All other articles reported an odds ratio or a 

chi square and, therefore, dichotomized the variables.  The two articles with 

correlations below 0.10 (both r=.04) used a dichotomous measure of breastfeeding 

duration; asking mothers whether or not they were still breastfeeding at the time of 

assessment. 

Depression and Social Support 

The average correlation between depression and social support was significant 

and negative for both fixed effects (r = -0.2135, 95% CI = -0.1993 to -0.2275) and 

random effects (r = -0.2819, 95% CI = -0.2358 to -0.3268).  The failsafe number 

exceeded the recommended cutoff of 165 for both fixed effects (failsafe = 6629.1) and 

random effects (failsafe = 1678.8).  The average correlation was significantly 

heterogeneous for fixed effects (Q = 169.0019, df = 30, p<.001) but not for random 

effects (Q = 30.0859, df = 30, p>.10). 

Depression and Stress 

The average correlation between depression and stress was significant and 

positive for both fixed effects (r = 0.2740, 95% CI = 0.2593 to 0.2886) and random 

effects (r = 0.4852, 95% CI = 0.3736 to 0.5829).  The failsafe number exceeded the 
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recommended cutoff of 110 for both fixed effects (failsafe = 10,205.9) and random 

effects (failsafe = 467.4).  The average correlation was significantly heterogeneous for 

fixed effects (Q = 813.3341, df = 19, p<.001) but not for random effects (Q = 17.6690, 

df = 19, p>.10). 

Depression and Relationship Quality/Presence 

The average correlation between depression and relationship quality/presence 

was significant and negative for both fixed effects (r = -0.3406, 95% CI = -0.3244 to -

0.3566) and random effects (r = -0.3072, 95% CI = -0.2028 to -0.4046).  The failsafe 

number exceeded the recommended cutoff of 115 for both fixed effects (failsafe = 

6327.5) and random effects (failsafe = 250.6).  The average correlation was 

significantly heterogeneous for fixed effects (Q = 567.8424, df = 20, p<.001) but not 

for random effects (Q = 15.0187, df = 20, p>.10). 

Social Support and Stress 

The average correlation between social support and stress was significant and 

negative for both fixed effects (r = -0.2769, 95% CI = -0.2270 to -0.3254) and random 

effects (r = -0.3047, 95% CI = -0.2082 to -0.3952).  The failsafe number exceeded the 

recommended cutoff of 55 for both fixed effects (failsafe = 528.5) and random effects 

(failsafe = 162.3).  The average correlation was significantly heterogeneous for fixed 

effects (Q = 27.1115, df = 8, p<.001) but not for random effects (Q = 10.6406, df = 8, 

p>.10). 
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Social Support and Relationship Quality/Presence 

The average correlation between social support and relationship 

quality/presence was significant and positive for both fixed effects (r = 0.3548, 95% 

CI = 0.2979 to 0.4092) and random effects (r = 0.3936, 95% CI = 0.2340 to 0.5326).  

Rosenthal’s failsafe number exceeded the recommended cutoff of 45 for both fixed 

effects (failsafe = 521.4) and random effects (failsafe = 80.4).  The average correlation 

was significantly heterogeneous for fixed effects (Q = 40.1128, df = 6, p<.001) but not 

for random effects (Q = 6.4751, df = 6, p>.10). 

Stress and Relationship Quality/Presence 

The average correlation between stress and relationship quality/presence was 

significant and negative for both fixed effects (r = -0.3226, 95% CI = -0.2742 to -

0.3695) and random effects (r = -0.3269, 95% CI = -0.2706 to -0.3809).  The failsafe 

number exceeded the recommended cutoff of 45 for both fixed effects (failsafe = 

549.5) and random effects (failsafe = 431.3).  The average correlation was not 

significantly heterogeneous for either fixed effects (Q = 7.2457, df = 6, p>.10) or 

random effects (Q = 6.3199, df = 6, p>.10). 
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Table 4.1: Overall Meta-Analytic Correlation Matrix: Fixed Effects (Random Effects) 

 

 Breast-

feeding 

Success 

Depression 

 

Social 

Support 

Stress Relationship 

Quality/ 

Presence 

Breastfeeding 

Success 

---     

Depression 

 

-0.1084
abc 

(-0.0907
 

abc
) 

---    

Social 

Support 

0.0798
abc 

(0.1213) 

-0.2135
abc 

(-0.2819
ab

) 

---   

Stress 

 

-0.1434
ac 

(-0.1369) 

0.2740
abc 

(0.4852
ab

) 

-0.2769
abc 

(-0.3047
ab

) 

---  

Relationship 

Quality/ 

Presence 

0.1074
abc 

(0.1299
ab

) 

-0.3406
abc 

(-0.3072
ab

) 

0.3548
abc 

(0.3936
ab

) 

-0.3226
ab 

(-0.3269
ab

) 

--- 

 

a
 95% Confidence Interval did not include 0 

b
 Rosenthal’s method failsafe number exceeded recommended cutoff 

c
 Results were significantly heterogeneous 

 

Table 4.2: Average N per Cell for the Total Sample of Studies 

 

 Breastfeeding 

Success 

Depression 

 

Social 

Support 

Stress Relationship 

Quality/Presence 

Breastfeeding 

Success 

---     

Depression 

 

861 ---    

Social Support 769 609 ---   

Stress 

 

211 875 206
a
 ---  

Relationship 

Quality/Presence 

5715 628 208 299 --- 

 

a
 Smallest average N used for AMOS models 
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Focused Heterogeneity Test: Year of Publication 

After the initial meta-analyses were run, seeing that several of them resulted in 

significant heterogeneity, the studies were then reviewed for any variable that might 

contribute to or explain the heterogeneity.  The first step was to check if variables 

about the sample, such as race, education, parity, and average age could explain the 

heterogeneity.  However, primarily because none of these were uniformly reported by 

all articles, none of these variables were significant contributors.  In an attempt to 

explain the heterogeneity, the only variable that was reported by all studies (besides 

sample size) was tested.  Year of publication emerged as a significant contrast for 

multiple bivariate relationships.  The contrast test uses a normal z distribution (as 

opposed to the Fisher z transformation used in meta-analyses) and is therefore 

significant (p<.05, two-tailed) when it is greater than 1.96 (in absolute value).  As 

noted above, studies published in 2001 or earlier were assigned a contrast weight of -1 

and studies published in 2002 or later, a contrast weight of 1.  The results of the 

contrast tests can be found in Table 4.3.  An important difference to note between 

older and newer studies is that older studies tended to have smaller samples sizes, as 

seen in Table 4.6. 

Four contrasts were significant, showing earlier and later studies to differ in the 

magnitude of their correlations between the two variables being studied: breastfeeding 

and depression (z = 3.68); breastfeeding and social support (z = 2.86); depression and 

relationship quality/presence (z = 2.24); and social support and relationship 

quality/presence (z = 6.30). Six contrasts were not significant, so one could not reject 
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the null hypothesis of equal correlation between the two variables in the earlier and 

later sets of studies:  breastfeeding and stress (z = 0.14); breastfeeding and relationship 

quality/presence (z = 0.67); depression and social support (z = 1.03); depression and 

stress (z = 0.06); social support and stress (z = 1.57); and stress and relationship 

quality/presence (z = 0.46). 

Because the contrasts for four out of the ten bivariate relationships were 

significant by year of publication, in addition to the path-analysis models on the 

overall sample of studies, path analyses were also run with multiple-group modeling.  

In these models each bivariate relationship’s studies were divided into a group for 

studies published in 2001 and earlier, and a group for studies published in 2002 and 

later.   

 

Table 4.3: Publication-Year Contrast z’s (Relative to Normal Distribution) for Each 

Cell 

 

 Breastfeeding 

Success 

Depression 

 

Social 

Support 

Stress Relationship 

Quality/Presence 

Breastfeeding 

Success 

---     

Depression 

 

3.68
a
 ---    

Social Support 2.88
a
 1.03 ---   

Stress 

 

0.14 0.06 1.57 ---  

Relationship 

Quality/Presence 

0.67 2.24
a
 6.30

a
 0.46 --- 

 

a
 Contrast z exceeds cutoff of 1.96 for significance at p<.05 
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Results of the Meta-Analyses Split by Year of Publication 

As a follow-up to the significant contrasts in four out of ten bivariate 

relationships, and as a necessary preparation for the multiple-group modeling, all 

meta-analyses were rerun separately in the two temporal categories.  Each meta-

analysis was conducted first with only studies from 2001 and earlier, and then with 

only studies from 2002 and later.  This allowed a unique correlation matrix to be 

provided to AMOS for each group of studies.  Results are presented first for fixed 

effects then for random effects in Tables 4.4 and 4.5, respectively. 

The following paragraphs are organized by each bivariate relationship, 

presenting the meta-analytic results for earlier and later studies, separately. Average 

correlations are shown in bold, to highlight them from the rest of the statistical 

information. One aspect of particular interest is whether, after the studies were meta-

analyzed separately according to whether they were published in or before 2001, or in 

2002 or later (because era appeared to be the main contributor to studies’ original 

heterogeneity in sizes of correlation), there was still significant heterogeneity 

remaining in the era-based subgroups of studies. If so, it would suggest era was not the 

only reason the studies originally were heterogeneous.        

For breastfeeding and depression, the fixed- and random-effects meta-analyses 

provided contradictory information on whether earlier or later studies produced a 

larger average correlation. Average fixed-effects correlations were larger (in absolute 

value) for earlier studies (r = -0.1654, 95% CI = -0.1412 to -0.1894; k = 13) than later 

studies (r = -0.0848, 95% CI = -0.0696 to -0.1001; k = 18). However, the average 
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random-effects correlation was larger for later studies (r = -0.0907, 95% CI = -0.0571 

to -0.1240) than earlier studies (r = -0.0548, 95% CI = -0.1583 to 0.0497).  In fixed-

effect analyses, the respective subsets of correlations were significantly heterogeneous 

for both earlier studies (Q = 108.1656, df = 12, p<.001) and later studies (Q = 53.2264, 

df = 17, p<.001). However, for random-effects, the correlation subsets were not 

significantly heterogeneous for either earlier (Q = 15.8597, df = 12, p>.10) or later 

studies (Q = 25.1251, df = 17, p>.05). The fixed-effect (but not the random-effect) 

results suggests that even after accounting for effect-sizes being different in the earlier 

and later eras, additional sources of heterogeneity may exist. 

Fixed- and random-effects tests on breastfeeding and social support 

consistently found earlier studies to produce larger average effect-sizes than later 

studies. With fixed- effects, the average correlations were r = 0.2255 for earlier studies 

(95% CI = 0.1777 to 0.272; k = 5) and r = -0.0075 for later ones (95% CI = -0.0427 to 

0.0278; k = 6). With random- effects, the average correlations were r = 0.2114 for 

earlier studies (95% CI = -0.1714 to 0.5387) and r = 0.0548 for later studies (95% CI 

= -0.0687 to 0.1767). In fixed-effect analyses, the correlations were significantly 

heterogeneous for both earlier studies (Q = 186.9848, df = 4, p<.001) and later studies 

(Q = 30.8441, df = 5, p<.001). However, with random-effects, the correlations were 

not significantly heterogeneous for either earlier  (Q = 2.849, df = 4, p>.10) or later 

studies (Q = 6.3975, df = 5, p>.10). 

With breastfeeding and stress, the prior contrast between the 2001-and-earlier 

and the 2002-and-later average correlations was non-significant, so the separate meta-
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analyses in the two groups should be viewed with caution. Fixed- and random-effects 

both showed earlier studies to have larger average correlation between breastfeeding 

and stress than later studies, although the random-effects results for both earlier and 

later studies were not significantly different from zero. For fixed effects, the average r 

for earlier studies was  -0.2601 (95% CI = -0.0335 to -0.4613; k = 3), whereas for later 

studies it was r = -0.0982, (95% CI = -0.2367 to 0.0443; k = 3). With random-effects, 

the average r for earlier studies was -0.1379 (95% CI = -0.6648 to 0.4806), whereas 

for later studies, r = -0.0982 (95% CI = -0.2367 to 0.0443). With fixed-effects 

analyses, the correlations were significantly heterogeneous for earlier studies (Q = 

11.6346, df = 2, p<.01) but not for later studies (Q = 1.6307, df = 2, p>.10). Using 

random-effects, the respective correlation subsets were not significantly heterogeneous 

for either earlier (Q = 3.2237, df = 2 p>.10) or later studies (Q = 1.6307, df = 2, 

p>.10). These results suggest that, for the breastfeeding-stress relationship, year of 

study accounted for nearly all of the original heterogeneity in study correlations. 

With breastfeeding and relationship quality/presence, the prior contrast 

between the 2001-and-earlier and the 2002-and-later average correlations was non-

significant, so the separate meta-analyses in the two groups should be viewed with 

caution. With fixed-effects, the average correlation for earlier studies was r = 0.1361 

(95% CI = 0.0311 to 0.2380; k = 3), whereas for later studies, it was r = 0.1065 (95% 

CI = 0.0951 to 0.1178; k = 6). The average random-effects correlation between 

breastfeeding and relationship quality/presence had a larger mean for earlier studies (r 

= 0.1556, 95% CI = -0.1663 to 0.4476) than later studies, but the average correlation 
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in the early-study subgroup was not significantly different from zero due to its large 

confidence interval that crossed the zero point. The average correlation for later 

studies (r = 0.1213, 95% CI = 0.0879 to 0.1545) was smaller than that for earlier 

studies, but was still significantly different from zero due to its narrow confidence 

interval that covered entirely positive values.  Under fixed-effects, the correlations 

were significantly heterogeneous for earlier studies (Q = 11.9267, df = 2, p<.01) but 

not for later studies (Q = 8.7435, df = 5, p>.10).  With random-effects, the correlations 

were not significantly heterogeneous for either earlier (Q = 2.2872, df = 2 p>.10) or 

later studies (Q = 5.7264, df = 5, p>.10). 

With depression and social support, the prior contrast between the 2001-and-

earlier and the 2002-and-later average correlations was non-significant, so the separate 

meta-analyses in the two groups should be viewed with caution. The average fixed-

effects correlation between depression and social support for earlier studies was r = -

0.2513 (95% CI = -0.2154 to -0.2865; k = 17), whereas for later studies it was r = -

0.2095 (95% CI = -0.1930 to -0.2259; k = 14). The average random-effects correlation 

for earlier studies (r = -0.2937, 95% CI = -0.2373 to -0.3481) was again more strongly 

negative than for later studies r = -0.2685, (95% CI = -0.1938 to -0.3400). With fixed-

effects, the correlations were significantly heterogeneous for both earlier studies (Q = 

28.2090, df = 16, p<.05) and later studies (Q = 127.1841, df = 13, p<.001). With 

random-effects, the correlations were not significantly heterogeneous for either earlier 

studies (Q = 11.0078, df = 16 p>.10) or later ones (Q = 18.9862, df = 13, p>.10). 
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With depression and stress, the prior contrast between the 2001-and-earlier 

and the 2002-and-later average correlations was non-significant, so the separate meta-

analyses in the two groups should be viewed with caution. The average fixed-effects 

correlation between depression and stress appeared larger for earlier studies (r = 

0.4397, 95% CI = 0.3846 to 0.4915; k = 10) than for later studies (r = 0.2614, 95% CI 

= 0.2448 to 0.2778; k = 10). The average random-effects correlation between 

depression and stress was similar for earlier (r = 0.4703, 95% CI = 0.3405 to 0.5825) 

and later studies (r = 0.4954, 95% CI = 0.3183 to 0.6391).  Under the fixed-effects 

method, correlations were significantly heterogeneous for both earlier (Q = 47.8705, 

df = 9, p<.001) and later studies (Q = 720.2110, df = 9, p<.001). However, under 

random-effects, correlations were not significantly heterogeneous for either earlier (Q 

= 10.1684, df = 9, p>.10) or later studies (Q = 11.3312, df = 9, p>.10). 

Average correlations between depression and relationship quality/presence 

defied the dominant trend in which earlier studies yielded stronger relationships than 

later ones. Under fixed-effects, it was the later studies that yielded a larger (absolute) 

average correlation (r = -0.3657, 95% CI = -0.3472 to -0.3840; k = 11) than the earlier 

studies (r = -0.2108, 95% CI = -0.1646 to -0.2561; k = 10).  The average random-

effects correlation between depression and relationship quality/presence was also 

larger for later studies (r = -0.3218, 95% CI = -0.1630 to -0.4642) than for earlier ones 

(r = -0.2882, 95% CI = -0.1468 to -0.4180). Using fixed-effects procedures, 

correlations were significantly heterogeneous for both earlier studies (Q = 59.5963, df 

= 9, p<.001) and later studies (Q = 455.0681, df = 10, p<.001). However, correlations 
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were not significantly heterogeneous for either earlier (Q = 12.9161, df = 9 p>.10) or 

later studies (Q = 5.2924, df = 10, p>.10). 

With social support and stress, the prior contrast between the 2001-and-earlier 

and the 2002-and-later average correlations was non-significant, so the separate meta-

analyses in the two groups should be viewed with caution. Using fixed-effects, for 

earlier studies the average correlation was, r = -0.3727 (95% CI = -0.2443 to -0.4884; 

k = 4), whereas for later studies, average r = -0.2403 (95% CI = -0.1685 to -0.3097; k 

= 5). The average random-effects correlation was also larger for earlier studies (r = -

0.3905, 95% CI = -0.1079 to -0.6147) than later studies (r = -0.2471, 95% CI = -

0.1514 to -0.3381).  Under fixed-effects, the correlations were significantly 

heterogeneous for earlier studies (Q = 12.6785, df = 3, p<.01) but not for later studies 

(Q = 6.5769, df = 4, p>.10).  Under random-effects, correlations were not significantly 

heterogeneous for either earlier studies (Q = 3.9770, df = 3 p>.10) or later ones (Q = 

3.9657, df = 4, p>.10). 

There was some limited indication of the average correlation between social 

support and relationship quality/presence being larger in later than in earlier studies. 

The fixed-effect average correlations were of similar magnitude for earlier studies (r = 

0.3397, 95% CI = -0.4318 to 0.8241; k = 2) and later ones (r = 0.3577, 95% CI = 

0.2870 to 0.4244; k = 5). With the random-effects approach, the correlation appeared 

larger for later studies (r = 0.4122, 95% CI = 0.1668 to 0.6095) than for earlier studies 

(r = 0.3397, 95% CI = -0.4318 to 0.8241). However, the wide confidence intervals 

around most of these average correlations suggest caution in interpreting these results.  
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In fixed-effect analyses, correlations were not significantly heterogeneous for earlier 

studies (Q = 0.3122, df = 1, p>.10) but were for later studies (Q = 39.9199, df = 4, 

p<.001.  Correlations were not significantly heterogeneous for either earlier (Q = 

0.3122, df = 1 p>.10) or later studies (Q = 4.8545, df = 4, p>.10). 

With stress and relationship quality/presence, the prior contrast between the 

2001-and-earlier and the 2002-and-later average correlations was non-significant, so 

the separate meta-analyses in the two groups should be viewed with caution. The 

average fixed-effects correlation for earlier studies was r = -0.3991 (95% CI = -0.1645 

to -0.5911; k = 3), whereas it was r = -0.3106 for later studies (95% CI = -0.2420 to -

0.3760; k = 4). The average random-effects correlation for earlier studies was r = -

0.3952 (95% CI = -0.0695 to -0.6449) and r = -0.3106 for later studies (95% CI = -

0.2420 to -0.3760).   The fixed-effects correlations were not significantly 

heterogeneous for either earlier studies (Q = 3.2156, df = 2, p>.10) or later ones (Q = 

1.5191, df = 3, p>.10).  Under random-effects, correlations were not significantly 

heterogeneous either, for earlier studies (Q = 2.2556, df = 2 p>.10) or later ones (Q = 

1.5191, df = 3, p>.10).  

 

 

 

 

 

Table 4.4: Fixed Effects Correlation Matrix- 2001 and Earlier (2002 and Later) 
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 Breast-

feeding 

Success 

Depression 

 

Social 

Support 

Stress Relationship 

Quality/ 

Presence 

Breastfeeding 

Success 

---     

Depression 

 

-0.1654
abc 

(-0.0848
abc

) 

---    

Social Support 0.2255
abc 

(-0.0075
c
) 

-0.2513
abc 

(-0.2095
abc

) 

---   

Stress 

 

-0.2601
ac 

(-0.0982) 

0.4397
abc 

(0.2614
abc

) 

-0.3727
abc 

(-0.2403
ab

) 

---  

Relationship 

Quality/ 

Presence 

0.1361
abc 

(0.1065
ab

) 

-0.2108
abc 

(-0.3657
abc

) 

0.3397
b 

(0.3577
abc

) 

-0.3991
ab 

(-0.3106
ab

) 

--- 

 

a
 95% Confidence Interval did not include 0 

b
 Rosenthal’s method failsafe number exceeded recommended cutoff 

c
 Results were significantly heterogeneous 

 

Table 4.5: Random Effects Correlation Matrix- 2001 and Earlier (2002 and Later) 

 

 Breastfeeding 

Success 

Depression 

 

Social 

Support 

Stress Relationship 

Quality/ 

Presence 

Breastfeeding 

Success 

---     

Depression 

 

-0.0548 

(-0.0907
ab

) 

---    

Social 

Support 

0.2114 

(0.0548) 

-0.2937
ab 

(-0.2685
ab

) 

---   

Stress 

 

-0.1379 

(-0.0982) 

0.4703
ab 

(0.4954
ab

) 

-0.3905
a 

(-0.2471
ab

) 

---  

Relationship 

Quality/ 

Presence 

0.1556 

(0.1213
ab

) 

-0.2882
ab 

(-0.3218
ab

) 

0.3397
b 

(0.4122
a
) 

-0.3952
a 

(-0.3106
ab

) 

--- 

 

a
 95% Confidence Interval did not include 0 

b
 Rosenthal’s method failsafe number exceeded recommended cutoff 

c
 results were significantly heterogeneous 

Table 4.6: Average N per Cell: 2001 and Earlier (2002 and Later) 
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 Breastfeeding 

Success 

Depression 

 

Social 

Support 

Stress Relationship 

Quality/Presence 

Breastfeeding 

Success 

---     

Depression 

 

298 

(1050) 

---    

Social Support 625 

(888) 

194 

(1054) 

---   

Stress 

 

117 

(306) 

119 

(1636) 

128 

(277) 

---  

Relationship 

Quality/Presence 

554 

(8356) 

226 

(998) 

124 

(251
a
) 

97
a 

(463) 

--- 

 

a
 Smallest average N used for AMOS models 

 

Path Analysis Models 

Full-Sample Analyses 

The results of the fixed-effects and random-effects hypothesized model are 

both displayed in Figure 4.1.  The results of the fixed-effects and random-effects 

alternative models are jointly displayed in Figure 4.2.  For all four of these models, the 

results given for the structural paths and correlational paths are standardized estimates. 

The first model tested was the hypothesized model with the full sample of 

studies and the fixed-effects meta-analytic correlations.  This model (χ
2
 = 0.538, df = 

2, p>.10) had indications of good fit.  The CFI was 1.000, the NNFI was 1.084, the 

RMSEA was .000, and Hoelter's Critical Number was 2282.  These measures of fit, 

however, are likely inflated due to the model being nearly saturated (i.e., where all 

available paths are estimated and model fit is, of necessity, perfect).  Social support 
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was not a significant predictor of depression controlling for relationship 

quality/presence (β = -0.106, p>.10). Relationship quality/presence was a significant 

predictor of depression controlling for social support (β = 0.303, p<.001), such that 

higher relationship quality/presence predicted lower depression.  Social support was a 

significant predictor of stress controlling for relationship quality/presence (β = -.186, 

p<.01), such that higher social support predicted lower stress.  Relationship 

quality/presence was a significant predictor of stress, controlling for social support (β 

= -.257, p<.001), such that higher relationship quality/presence predicts lower stress.  

Stress was not a significant predictor of breastfeeding controlling for depression (β = -

.123, p>.05).  Depression was not a significant predictor of breastfeeding controlling 

for stress (β = -.075, p>.10).  Social support and relationship quality/presence were 

significantly correlated (r = .355, p<.001), such that higher social support tended to go 

with higher relationship quality/presence.  The residual variances for stress and 

depression (what could not be explained by social support and relationship 

quality/presence) were significantly correlated (r = .146, p<.05), such that higher 

stress tended to go with higher depression, beyond what could be explained by social 

support and relationship quality/presence. 

The second model tested was the hypothesized model with the full sample of 

studies and the random-effects meta-analytic correlations.  This model (χ
2
 = 2.240, df 

= 2, p>.10) had indications of good fit.  The CFI was .998, the NNFI was .991, the 

RMSEA was .024, and Hoelter's Critical Number was 549.  While the numbers are 

less extreme than the last model, again these measures of fit are likely inflated due to 
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the model being nearly saturated.   Social support was a significant predictor of 

depression controlling for relationship quality/presence (β = -.190, p<.01), such that 

higher social support predicted lower depression.  Relationship quality/presence was a 

significant predictor of depression controlling for social support (β = -.232, p<.01), 

such that higher relationship quality/presence predicted lower depression.  Social 

support was a significant predictor of stress controlling for relationship 

quality/presence (β = -.208, p<.01), such that higher social support predicted lower 

stress.  Relationship quality/presence was a significant predictor of stress controlling 

for social support (β = -.245, p<.001), such that higher relationship quality/presence 

predicted lower stress.  Stress was not a significant predictor of breastfeeding 

controlling for depression (β = -.121, p>.10).  Depression was not a significant 

predictor of breastfeeding controlling for stress (β = -.032, p>.10).  Social support and 

relationship quality/presence were significantly correlated (r = .392, p<.001), such that 

higher social support tended to go with higher relationship quality/presence.  The 

residual variances for stress and depression were significantly correlated (r = .406, 

p<.001), such that higher stress tended to go with higher depression, beyond what 

could be explained by social support and relationship quality/presence.  
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Figure 4.1: Results of the Hypothesized Model with the Total Sample of Studies; 

Fixed Effects (Random Effects) 
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The third model tested was the alternative model with the full sample of 

studies and the fixed-effects meta-analytic correlations.  This model (χ
2
 = 3.090, df = 

2, p>.10) had indications of good fit.  The CFI was .987, the NNFI was .937, the 

RMSEA was .052, and Hoelter's Critical Number was 398.  Again there is some 

concern that these measures of fit are likely inflated due to the model being nearly 

saturated.  Stress was a significant predictor of social support controlling for 

depression (β = -.236, p<.001), such that higher stress predicted lower social support.  

Depression was a significant predictor of social support controlling for stress (β = -

.149, p<.05), such that higher depression predicted lower social support.  Stress was a 

significant predictor of relationship quality/presence controlling for depression (β = -

.248, p<.001), such that higher stress predicted lower relationship quality/presence.  

Depression was a significant predictor of relationship quality/presence controlling for 

stress (β = -.273, p<.001), such that higher depression predicted lower relationship 

quality/presence.  Social support was not a significant predictor of breastfeeding 

controlling for depression (β = .048, p>.10).  Relationship quality/presence was not a 

significant predictor of breastfeeding (β = .090, p>.10).  Stress and depression were 

significantly correlated (r = .274, p<.001), such that higher stress tended to go with 

higher depression.  The residual variances for social support and relationship 

quality/presence were significantly correlated (r = .264, p<.001), such that higher 

social support tended to go with higher depression, beyond what could be explained 

by stress and relationship quality/presence.   
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The fourth model tested was the alternative model with the full sample of 

studies and the random-effects meta-analytic correlations.  This model (χ
2
 = 1.573, df 

= 2, p>.10) had indications of good fit.  The CFI was 1.000, the NNFI was 1.017, the 

RMSEA was .000, and Hoelter's Critical Number was 781.  Like the previous three 

models, there is concern that these measures of fit are likely inflated due to the model 

being nearly saturated.  Stress was a significant predictor of social support controlling 

for depression (β = -.220, p<.01), such that higher stress predicted lower social 

support.  Depression was a significant predictor of social support controlling for stress 

(β = -.175, p<.05), such that higher depression predicted lower social support.  Stress 

was a significant predictor of relationship quality/presence controlling for depression 

(β = -.233, p<.01), such that higher stress predicted lower relationship 

quality/presence.  Depression was a significant predictor of relationship 

quality/presence controlling for stress (β = -.194, p<.01), such that higher depression 

predicted lower relationship quality/presence.  Social support was not a significant 

predictor of breastfeeding controlling for relationship quality/presence (β = .083, 

p>.10).  Relationship quality/presence was not a significant predictor of breastfeeding 

controlling for social support (β = .097, p>.10).  Stress and depression were 

significantly correlated (r = .485, p<.001), such that higher stress tended to go with 

higher depression.  The residual variances for social support and relationship 

quality/presence were significantly correlated (r = .307, p<.001), such that higher 

social support tended to go with higher relationship quality/presence, beyond what 

could be explained by stress and depression.    
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Figure 4.2: Results of the Alternative Model with the Total Sample of Studies; Fixed 

Effects (Random Effects) 
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Separate Models for the Early- and Late-Publication-Year Studies  

The fifth model tested was the hypothesized model with the fixed-effects meta-

analytic correlations running multiple-group modeling by year of publication (i.e., all 

the 2001-and-prior studies in one group, and all the 2002-and-later studies in another).  

This model was first run unconstrained (χ
2
 = 3.890, df = 4, p>.10), letting each group 

obtain its own mathematically optimal solution, and then was run constrained, forcing 

each respective path and non-directonal correlation to take on the same unstandardized 

value in both groups (χ
2
 = 13.282, df = 12, p>.10).  It does not significantly harm the 

fit to constrain earlier and later studies to have the same unstandardized estimates, 

therefore the constrained model based on no overall group differences is accepted.  

The constrained model had good fit and conserved degrees of freedom.  The CFI was 

.992, the NNFI was .987, the RMSEA was .018, and Hoelter's Critical Number was 

549.  Social support was a significant predictor of stress controlling for relationship 

quality/presence (b = -.186, p<.001), such that higher social support predicted lower 

stress.  Relationship quality/presence was a significant predictor of stress controlling 

for social support (b = -.275, p<.001), such that higher relationship quality/presence 

predicted lower stress.  Social support was a significant predictor of depression 

controlling for relationship quality/presence (b = -.123, p <.05), such that higher social 

support predicted lower depression.  Relationship quality/presence was a significant 

predictor of depression controlling for social support (b = -.279, p<.001), such that 

higher relationship quality/presence predicted lower depression.  Of key interest, 

stress was a significant predictor of breastfeeding controlling for depression (b = -
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.123, p<.05), such that higher stress predicted lower breastfeeding.  Depression was 

not a significant predictor of breastfeeding controlling for stress (b = -.070, p>.10).  

Social support and relationship quality/presence were significantly correlated (r = 

.351, p<.001), such that higher social support tended to go with higher relationship 

quality/presence.  The residual variances of stress and depression were significantly 

correlated (r = .190, p<.001), such that higher stress tended to go with higher 

depression, beyond what could be explained by social support and relationship 

quality/presence.   

The sixth model tested was the alternative model with the fixed-effects meta-

analytic correlations, running multiple-group modeling by year of publication.  This 

model was first run unconstrained (χ
2
 = 5.456, df = 4, p>.10) and then was run 

constrained (χ
2
 = 17.525, df = 12, p>.10).  It does not significantly harm the fit to 

constrain earlier and later studies to have the same unstandardized estimates, therefore 

the constrained model based on no overall group differences is accepted.  The 

constrained model had good fit, this time without concerns of a saturated model, due 

to the saving of degrees of freedom.  The CFI was .966, the NNFI was .943, the 

RMSEA was .036, and Hoelter's Critical Number was 417.  Stress was a significant 

predictor of social support controlling for depression (b = -.232, p<.001), such that 

higher stress predicted lower social support.  Depression was a significant predictor of 

social support controlling for stress (b = -.150, p<.01), such that higher depression 

predicted lower social support.  Stress was a significant predictor of relationship 

quality/presence controlling for depression (b = -.258, p<.001), such that higher stress 
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predicted lower relationship quality/presence.  Depression was a significant predictor 

of relationship quality/presence controlling for stress (b = -.246, p<.001), such that 

higher depression predicted lower relationship quality/presence.  Social support was 

not a significant predictor of breastfeeding controlling for relationship 

quality/presence (b = .020, p>.10).  Relationship quality/presence as not a significant 

predictor of breastfeeding controlling social support (b = .108, p>.05).  Stress and 

depression were significantly correlated (r = .317, p<.001), such that higher stress 

tended to go with higher depression.  The residual variances for social support and 

relationship quality/presence were significantly correlated (r = .226, p<.001), such that 

higher social support tended to go with higher relationship quality/presence, beyond 

what could be explained by stress and depression.   

The seventh model tested was the hypothesized model with the random-effects 

meta-analytic correlations running multiple-group modeling by year of publication.  

This model was first run unconstrained (χ
2
 = 5.610, df = 4, p>.10) and then was run 

constrained (χ
2
 = 9.555, df = 12, p>.10).  It does not significantly harm the fit to 

constrain earlier and later studies to have the same unstandardized estimates, therefore 

the constrained model based on no overall group differences is accepted.  The 

constrained model had good fit and conserved degrees of freedom.  The CFI was 

1.000, the NNFI was 1.019, the RMSEA was .000, and Hoelter's Critical Number was 

763.  Social support was a significant predictor of stress controlling for relationship 

quality/presence (b = -.186, p<.001), such that higher social support predicted lower 

stress.  Relationship quality/presence was a significant predictor of stress controlling 
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for social support (b = -.263, p<.001), such that higher relationship quality/presence 

predicted lower stress.  Social support was a significant predictor of depression 

controlling or relationship quality/presence (b = -.181, p<.001), such that higher social 

support predicted lower depression.  Relationship quality/presence was a significant 

predictor of depression controlling for social support (b = -.242, p<.001), such that 

higher relationship quality/presence predicted lower depression.  Stress was not a 

significant predictor of breastfeeding controlling for depression (b = -.092, p>.10).  

Depression was not a significant predictor of breastfeeding controlling for stress (b = -

.036, p>.10).  Social support and relationship quality/presence were significantly 

correlated (r = .391, p<.001), such that higher social support tended to go with higher 

relationship quality/presence.  The residual variances of stress and depression were 

significantly correlated (r = .354, p<.001), such that higher stress tended to go with 

higher depression, beyond what could be explained by social support and relationship 

quality/presence.   

The eighth and final model tested was the alternative model with the random- 

effects meta-analytic correlations running multiple-group modeling by year of 

publication.  This model was first run unconstrained (χ
2
 = 1.564, df = 4, p>.10) and 

then was run constrained (χ
2
 = 7.564, df = 12, p>.10).  It does not significantly harm 

the fit to constrain earlier and later studies to have the same unstandardized estimates, 

therefore the constrained model based on no overall group differences is accepted.  

The constrained model had good fit, this time without concerns of a saturated model, 

due to the saving of degrees of freedom.  The CFI was 1.000, the NNFI was 1.034, the 
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RMSEA was .000, and Hoelter's Critical Number was 963.  Stress was a significant 

predictor of social support controlling for depression (b = -.200, p<.001), such that 

higher stress predicted lower social support.  Depression was a significant predictor of 

social support controlling for stress (b = -.178, p<.01), such that higher depression 

predicted lower social support.  Stress was a significant predictor of relationship 

quality/presence controlling for depression (b = -.238, p<.001), such that higher stress 

predicted lower relationship quality/presence.  Depression was a significant predictor 

of relationship quality/presence controlling for stress (b = -.197, p<.001), such that 

higher depression predicted lower relationship quality/presence.  Social support was 

not a significant predictor of breastfeeding controlling for relationship 

quality/presence (b = .057, p>.10).  Relationship quality/presence as not a significant 

predictor of breastfeeding controlling social support (b = .109, p>.05).  Stress and 

depression were significantly correlated (r = .486, p<.001), such that higher stress 

tended to go with higher depression.  The residual variances for social support and 

relationship quality/presence were significantly correlated (r = .269, p<.001), such that 

higher social support tended to go with higher relationship quality/presence, beyond 

what could be explained by stress and depression.   

The constrained solution of the multiple-group modeling was accepted for both 

fixed- and random-effects in both the hypothesized and alternative models.  This 

means that the same unstandardized estimates apply equally well to earlier and later 

studies for all structural paths and correlational linkages.  Therefore, the results of 

these four multiple-group path analyses are presented in two figures.  The results of 
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the hypothesized model, fixed- and random-effects are presented in Figure 4.3.  The 

results of the alternative model, fixed- and random-effects are presented in Figure 4.4.  

Each figure gives only one unstandardized estimate for both publication-year groups 

combined, and displays both fixed- and random-effects solutions.  
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Figure 4.3: Results of the Hypothesized Model, Constrained Multiple Group 

Modeling; Fixed Effects (Random Effects) 
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Figure 4.4: Results of the Alternative Model, Constrained Multiple Group Modeling; 

Fixed Effects (Random Effects) 
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CHAPTER V 

DISCUSSION 

Conclusions 

The initial hypotheses were that social support and relationship 

quality/presence would be indirect predictors of breastfeeding, working through 

depression and stress, which were hypothesized to be direct predictors of 

breastfeeding.  These hypotheses were partially, but not fully supported.  In some 

cases, hypotheses were more fully supported in the meta-analyses than in the path 

analyses because the meta-analytic correlations are bivariate (zero order) correlations, 

but the coefficients for the structural paths in the path analysis are controlling for other 

predictors.  Overall, hypothesis two was more fully supported than hypothesis one 

because the relationships among depression, stress, social support, and relationship 

quality/presence (all of which are factors of a psychological and social context) were 

more intercorrelated than they were predictive of breastfeeding success. 

Based on the results of the meta-analysis, hypothesis 1A was partially 

supported, with only the fixed effects total sample and fixed effects earlier studies 

yielding significant negative correlations between stress and breastfeeding.  Based on 

the results of the path analysis, hypothesis 1A was partially support, with only the 

fixed effect multiple group model yielding a significant path predicting breastfeeding 

from stress.  Based on the results of the meta-analysis, hypothesis 1B was mostly 

supported with only the random effects earlier studies not yielding a significant 

negative correlation between breastfeeding and depression.  Based on the results of the 
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path analysis, hypothesis 1B was not supported at all, as none of the versions of the 

hypothesized model yielded a significant path predicting breastfeeding from 

depression.  Based on the results of the meta-analysis, hypothesis 1C was fully 

supported, with all correlations between stress and depression being significant and 

positive.  Based on the results of the path analysis, hypothesis 1C was fully supported, 

with all versions of the hypothesized model yielding a significant, positive 

correlational path between depression and stress.   

Based on the results of the meta-analysis, hypothesis 2A was fully supported as 

all meta-analyses yielded significant, negative correlations between social support and 

depression.  Based on the results of the path analysis, hypothesis 2A was mostly 

supported as only the fixed effects total sample yielded a non-significant path 

predicting depression from social support.  Based on the results of the meta-analysis, 

hypothesis 2B was fully supported as all meta-analyses yielded significant negative 

correlations between social support and stress.  Based on the results of the path 

analysis, hypothesis 2B was fully supported as all versions of the hypothesized model 

yielded a significant negative path predicting stress from social support.  Based on the 

results of the meta-analysis, hypothesis 2C was fully supported as all meta-analyses 

yielded a significant negative correlation between depression and relationship 

quality/presence.  Based on the results of the path analysis, hypothesis 2C was fully 

supported as all versions of the hypothesized model yielded a significant negative path 

predicting depression from relationship quality/presence.  Based on the results of the 

meta-analysis, hypothesis 2D was fully supported as all meta-analyses yielded a 
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significant negative correlation between stress and relationship quality/presence.  

Based on the results of the path analysis, hypothesis 2D was fully supported as all 

versions of the hypothesized model yielded a significant negative path predicting 

stress from relationship quality/presence.  Based on the results of the meta-analysis, 

hypothesis 2E was mostly supported, with only the fixed effects earlier studies and the 

random effects earlier studies not yielding a significant, positive correlation between 

social support and relationship quality/presence.  Based on the results of the path 

analysis, hypothesis 2E was fully supported, with all versions of the hypothesized 

model yielding a significant, positive correlational path between social support and 

relationship quality/presence.   

One way to interpret the general lack of significant paths to breastfeeding is in 

light of the intercorrelation among the predictors.  Since depression and stress were 

both significantly predicted and their residuals were still significantly correlated 

beyond that, it is not surprising that controlling for one would limit the predictive 

strength of the other. It is as though these two variables have nothing unique left to 

contribute.  This is not surprising considering that many of the studies assessing stress 

are using perceived stress, thus it is entirely possible that depressed mothers will 

report higher levels of perceived stress.  Beyond the possibility that depressed mothers 

might perceive the same level of burden more pessimistically, it is also possible that 

stress and depression overlap conceptually as they are both variables relating to 

psychological distress.  With additional measures of psychological distress and 

additional measures of the social factors that provide alleviation of stress, it would 
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have been possible to combine variables on constructs.  This would have bypassed 

completely the issue of unique contributions because that type of model would have 

been testing the contribution of an underlying issue that these variables share in 

common. 

Another way to interpret non-significant paths is to consider the great pains 

that were taken to be conservative in this study.  While no error is desirable, it is 

generally considered better to be conservative so that one can be confident in any 

claims of real relationships than to state a relationship where there is none.  The 

conservative stance of this study was compounded by opting to be conservative at 

more than one step.  First, the most conservative formula for converting an odds ratio 

to a correlation was used, thus potentially shrinking effect sizes from all studies using 

more sophisticated statistics.  Additionally, the smallest sample size that could be 

conceptually justified was used for testing the path analysis models.  Had the overall 

average sample size of 1154 been used, the paths leading to breastfeeding which had 

path coefficients that were between 0 and .10 (absolute value) would almost certainly 

have been statistically significant, whereas using the more conservative sample size 

meant that they were not. 

In looking at the comparison of earlier studies to later studies, the general trend 

was for earlier studies to have stronger effect sizes (further from zero) than later 

studies.  Under fixed-effects, eight out of the ten bivariate correlations were stronger 

in earlier studies.  Under random-effects, six out of the ten bivariate correlations were 

stronger in earlier studies.  The question becomes how to interpret this.  There are 



Texas Tech University, Kristina Haeussler-Keyton, May 2012 

98 

several possible explanations.  Interestingly, for all ten bivariate relationships, the 

average sample size was smaller for earlier studies than later studies.  Thus, it is 

possible that the results of earlier studies represent range restrictions.  However, there 

seems to be a precedent for meta-analysis research to find a stronger effect initially 

and then the effect lessens as new studies are published (Trikalinos, Churchill, Ferri, 

Leucht, Tuunainen, Wahlbeck, & Ioannidis, 2004).  It is possible that after a certain 

point, a relationship is considered established and then future studies have to include 

additional controls when studying that relationship or that future studies have to 

include that variable as an additional control when studying other potential new 

predictors.  It is also possible, and more encouraging, to conclude that public health 

initiatives to increase breastfeeding rates have been effective.  This conclusion is 

consistent with the general trend of breastfeeding rates rising (Ryan, et al., 2002).  

This would mean that as breastfeeding rates rise due to information focusing on the 

health benefits, the linkages between breastfeeding and psychosocial factors are 

diminished. 

In looking at the hypothesized model versus the alternative model, it must be 

acknowledged that they yielded similar results.  All models tested had good fit, though 

the full sample models had such few degrees of freedom that the good fit in those 

models might be suspect.  The only difference that allows preference for the 

hypothesized model over the alternative model is that the only model with a 

statistically significant prediction of breastfeeding was one of the versions of the 

hypothesized model.  Model fit alone does not allow one to choose between the 
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hypothesized model and the alternative model in this study.  Yet these models have 

very different substantive interpretations.  The hypothesized model implies that social 

support and relationship quality/presence are capable of lessening the severity of stress 

and depression for postpartum women.  In contrast, the alternative model implies that 

stress and depression can worsen (diminish the positive resources of) social support 

and relationship quality/presence in postpartum women.  Thus, the hypothesized 

model suggests that social support and relationship quality/presence can improve the 

experiences of women, while the alternative model suggests that stress and depression 

work to negate these resources.  While both of these models are supported by the data 

of this study, these views are clearly opposing and suggest different places in the life 

of a postpartum woman to focus an intervention.  In all likelihood the reality of the 

situation is much more complex than either model suggests with the relationships 

being bi-directional. 

Implications for Interventions 

When considering whether or not to intervene to increase breastfeeding rates, it 

is important to consider costs.  Based on the health benefits previously discussed, it 

can be concluded that not breastfeeding would lead to less health and therefore 

additional costs.  There is some evidence (Pugh, Milligan, Frick, Spatz, & Bronner, 

2002) that costs associated with not breastfeeding offset the costs of doing an 

intervention to increase breastfeeding. 

Interventions for breastfeeding have typically focused on a nursing approach, 

for example providing lactation consultants or information to women (Ibanez, de 
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Reynal de Saint Michel, Denantes, Saurel-Cubizolles, Ringa, & Magnier, 2011).  

Education based programs that involved multiple visits from a health care worker have 

been shown to be effective at impacting breastfeeding (Ibanez et al., 2011).  This 

finding is consistent with this study’s inclusion of social support.  One category of 

social support includes provision of information and practical help and these 

interventions have the additional factor of contact.  If the information had been 

provided to women in a depersonalized way, such as a weekly email with tips and 

advice, then this could be construed as being distinct from social support, but someone 

who contacts individuals personally to help them absolutely can be construed as social 

support.  Additionally, support-based interventions have been shown to be able to 

impact feeding behaviors of mothers (Black, Siegel, Abel, & Bentley, 2001).    

Attempts at interventions directed at fathers (Susin & Giugliani, 2008) are consistent 

with this study’s inclusion of relationship quality/presence and social support.  

Interestingly, interventions aimed at fathers are mixed in their results, which is 

consistent with the theoretical idea that the messages portrayed are important.  From 

the perspective of the theories which guided this research, a father who is supporting 

his wife’s breastfeeding but then displaying less sexual interest is unlikely to help in 

the continuation of breastfeeding. 

In considering how the medical community might intervene in the relationship 

between breastfeeding and depression, there is some controversy about whether or not 

antidepressant medications are safe for pregnant and/or breastfeeding mothers.  One 

researcher suggests that the risk associated with maternal depression is worse than the 
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risk of antidepressant medications at the minimum therapeutic dose, both prenatally 

and while breastfeeding (Blier, 2006).  This study calculated that the amount in milk is 

equivalent to an average size adult taking one tenth of a therapeutic dose and is not 

enough to have antidepressant effects (Blier, 2006).  Another researcher suggested that 

fluoxetine is counterindicated, but paroxetine, nortriptyline, and sertraline were safe, 

and that non-pharmaceutical treatments, such as nurse home visits and individual 

psychotherapy were effective in improving depression (Gjerdingen, 2003).  Based on 

the literature currently available, concerns about the safety of taking anti-depressant 

medication while breastfeeding must be counterbalanced against the dangers of 

leaving a mother’s depression untreated.  With breastfeeding being beneficial and 

maternal depression being detrimental, the choice between untreated depression and 

terminating breastfeeding seems to be one of choosing whatever that mother/physician 

dyad perceive to be the lesser of two evils.  Most often, however, the response is to tell 

depressed mothers not to breastfeed (Yoshida & Kumar, 1996).   

While interventions might focus on one thing that seems manageable to fix, the 

results of this study suggest that a holistic approach is more appropriate.  The aspects 

of the psychological and social context in which new mothers find themselves is so 

complex and often involves messages of cultural standards, as one intervention with 

fathers discovered (Susin & Giugliani, 2008).  This makes it very tempting to choose 

one aspect, focus on that, and hope that there is a trickle-down effect.  However, this 

also makes it that much more important that people wanting to intervene understand 

the whole situation.  Demographic variables, while significant predictors, can only 
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point to those most in need of an intervention, but cannot indicate the content of 

intervention needed.  The pilot study for this dissertation found that breastfeeding and 

depression were related differently in high versus low risk samples (Keyton et al., 

2008), thus it is not advisable to test interventions in one group and apply them to the 

other group as it is unlikely to meet their needs.  Ultimately, an approach that 

addresses as many aspects of a woman’s life that can be influenced should be the most 

successful, as these factors are highly related. 

Limitations 

This study’s key strength is that it uses existing data to expand understanding 

of an important, but often overlooked, issue.  Meta-analysis allows existing data to get 

a second chance to be understood by making them part of a larger picture.  In spite of 

the strengths of this study, all studies have limitations.  The limitations of this study 

can be categorized as they related to broader limitations of the methods used. 

Limitations of meta-analysis 

In meta-analyses, the results of other people’s research are being analyzed.  

The data, therefore, are only as good as the methods used by these other people.  

However, access to full information about the methods is typically not available.  

Researchers report what they think is relevant to their readers.  Thus, while it is 

possible to evaluate to some extent the quality of the study, there are always things 

about any given study that cannot be known for sure through reading the published 

report.  For example, some of the studies utilized in this study reported the relationship 
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between two predictors and an outcome, but never reported the relationship between 

the two predictors.  Also, year of publication, while interesting due to older studies 

having smaller sample sizes, was not an ideal contrast, but many studies did not report 

sufficient information about the important demographic variables, such as age, 

race/ethnicity, income, and education. 

Limitations of SEM 

Structural Equation Modeling (and by extension Path Analysis) allows one to 

test the goodness of a model that someone has created.  This is advantageous in that it 

gives the researcher control to create a model that matches the theoretical 

understanding of a phenomenon and then test how well that model fits the data.  This 

advantage, however, has a counter argument.  This control by the researcher means 

that SEM cannot come up with a model on its own.  Therefore, no matter how good 

the model fit, it always remains a possibility that a model which no one has thought of 

will be more appropriate to the data.  That is, the data are tested to see if they are 

consistent with the model, but there is no way to have something generate the best 

possible model for you.   

Additionally, like regression analyses, SEM posits a direction of causality.  It 

is very tempting to interpret your predictor as causing your outcome.  The statistical 

technique used, however, cannot increase the internal validity derived from the 

methods of the study.  Thus, correlational data are not transformed into data which 

allow one to make a causal inference by the application of SEM or path analysis. 
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This study tested a hypothesized model and an alternative model under several 

distinct circumstances.  It should be noted, however, that there are countless other 

alternative models that could be tested using the same five variables.  Additionally, 

some models will have thousands or more alternatives that involve changing the 

direction of one or more paths which would yield identical fit but have different 

substantive interpretations (MacCallum et al., 1993).  Therefore, in the absence of 

experimental data, any results would have to be interpreted as either casting doubt on 

or providing support for the theoretical foundation used to create the model, but it will 

not be possible to rule out all possible alternative theoretical interpretations and there 

is not sufficient evidence that the hypothesized model tested here is any better than 

alternative models (tested or not) regardless of adequate model fit and being conceived 

a priori (MacCallum et al., 1993).  

Limitations of MASEM 

Because MASEM combines meta-analysis and SEM, it has all the limitations 

of both.  However it also has limitations of its own beyond simply adding together the 

limitations of the two base techniques.  The key limitation in MASEM comes from 

how SEM handles the known correlation matrix in order to calculate estimates and 

determine model fit.  Even if two variables are thought to be unrelated, SEM still 

requires the input of a correlation between them in order to complete the calculations.  

With a raw dataset, this is not a problem, as the software will handle calculating 

correlations among all manifest variables included in the model.  In the use of meta-
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analytic data, however, it means that a variable cannot be included in the model unless 

its relationship to all other variables in the model can be established. 

In this study, for example, because of the influence of Feminist Theory, it 

would be highly desirable to include in the model self-objectification.  To do so, 

however, would require that at least two studies each could be found reporting a 

relationship between self-objectification and the other study variables.  Thus there 

would need to be at least two studies connecting self-objectification to breastfeeding 

and two studies connecting self-objectification to depression and two studies 

connecting self-objectification to stress, etc.  Without at least two studies yielding 

results that inform every possible bivariate relationship, MASEM cannot be 

completed.  In a model with five variables, as in this study, there were ten meta-

analyses performed.  To add one additional variable would add five additional meta-

analyses, each of which must use at least two studies.  Thus, if one could find studies 

connecting a potential sixth variable to three out of the five original variables, it 

cannot be added to the model, regardless of how many variables it was going to be 

connected within the model. 

Future Directions 

One suggestion for future research is to begin by replicating the models tested 

here with a large, diverse sample of women followed from sometime during 

pregnancy through the first six months of the postpartum period.  This replication 

would overcome the limitations of this study that are caused by the use of meta-

analytic data.  Even though the hypothesized model and the alternative model tested in 
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this study were restricted because of the requirements of MASEM and were not the 

ideal theoretical model and a suitable contrasting alternative to the ideal theoretical 

model, it would provide a great deal of information on meta-analyses in general, and 

MASEM in particular, to see if the results are similar with a large representative 

sample.  If the results are similar, then it would support the future use of meta-analyses 

as a preliminary step in holistic attempts to understand and integrate data from diverse 

areas of literature.  Also, by following women longitudinally, it would be possible to 

partially disentangle the direction of causality.  In this study, the meta-analytic data are 

analogous to cross-sectional data because the studies used were not uniform in 

measuring the predictors for this study at one time and the outcome of breastfeeding at 

a later time (if they measured breastfeeding at all).  Therefore, it was not possible with 

the present data to differentiate between the hypothesized model, which had social 

support and relationship quality/presence as exogenous, and the alternative model 

which had stress and depression as exogenous.  It was also not possible to rule out 

models that might be proposed that have breastfeeding as a predictor rather than the 

outcome.  Being able to establish time ordering is a key step in attempting to establish 

causality. 

In addition to re-testing the current model with a large sample, future research 

should look at factors that affect the psychosocial context discussed here.  These 

factors, as suggested by the ideal theoretical model, could include measures that assess 

what types of messages are conveyed in the social relationships of post-partum 

women.  Who in the women’s lives are portraying breastfeeding as good?  Who are 
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portraying breastfeeding as hard?  Are women hearing messages that tell them that 

they cannot do it?  Are they being shamed out of breastfeeding by perceptions of 

breasts as sex objects and/or breastfeeding as unappealing?  Do the messages about 

breastfeeding hidden in the social interactions affect the ability of social support and 

relationship quality/presence to help women during the post-partum period?  Like 

most research, this study leads one to ask more questions than the study has been able 

to answer.  These are the questions still unanswered.  If breastfeeding and depression 

are as important as the body of research suggests that they are, then these are questions 

worth asking and investigating. 
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