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ABSTRACT OF THE DISSERTATION 

 

Work, race and breastfeeding: 

A quantitative study of mothers in the United States 

By 

Margaret D. Whitley 

Doctor of Philosophy in Public Health 

University of California, Irvine, 2021 

Associate Professor Annie Ro, Chair 

 

Background: Most US mothers initiate breastfeeding (BF), but many stop BF earlier than 

recommended. Mothers’ occupation and working conditions are understudied drivers of BF 

behaviors, and they may partly explain persistent inequities in BF by race. Further, work-related 

BF experiences may influence working mothers’ psychosocial wellbeing.  

Methods: Chapter 1 is a review of the population health and social science literature 

about BF. I identify gaps in this literature about how occupation and employment relate to BF 

among White compared to Black mothers, the role of low job control in BF, and how BF 

experiences relate to job satisfaction. I then propose a theoretical framework to guide this 

inquiry. Chapter 2 presents a study of n=970 mothers from the Panel Study of Income Dynamics 

(PSID). I use zero-inflated negative binomial regression models to compare BF initiation and 

duration for non-working mothers compared to those in professional/managerial jobs or in 

service/manual labor jobs. I assess whether those relationships vary for White compared to Black 

mothers. Chapter 3 presents a study of n=631 working mothers from the PSID, augmented by a 

job exposure matrix for low job control. I use path analytic models to determine whether low job 
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control mediates the relationship between race and short-term (less than six months) as well as 

long-term BF (six months or more). Chapter 4 presents a longitudinal study of n=265 mothers 

from the Infant Feeding Practices Study II. Using logistic regression, I assess whether work-

related BF problems (e.g., lack of space or time to pump, or criticism from colleagues) at three 

months postpartum predicted low job satisfaction at 12 months postpartum.  

Results:  The theoretical framework in Chapter 1 posits that structural racism influences 

mothers’ employment status and occupation options, which in turn influence workplace BF 

experiences and BF outcomes, as well as psychosocial wellbeing. Results of the following 

studies explicate those pathways. In Chapter 2, I show that not working predicts longer BF 

duration, but only in comparison to service/labor work. Also, those relationships vary by race. 

Among White women, non-working mothers breastfeed longest (5.9 months on average) 

compared to the two employed categories, while among Black mothers, those in 

professional/managerial work breastfeed longest (4.7 months). In Chapter 3, I show that low job 

control is associated with 40% lower odds of longer-term (at least six months) BF. Low job 

control explained about 31% of the Black-White inequity for both shorter term and longer-term 

BF. In Chapter 4, I show that women who report three or more work-related problems with BF 

have nearly 7 times the odds of developing low job satisfaction at 12 months postpartum.  

Discussion: These studies demonstrate that occupation type and psychosocial working 

conditions predict BF outcomes and likely contribute to longstanding BF inequities by race. BF 

problems are work are predictive of low job satisfaction among working mothers. This 

underscores the need for programmatic and policy solutions, perhaps through collaboration 

among experts in occupational health, BF and health disparities, to better accommodate working 

mothers of infants in the US. 
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CHAPTER 1 

Overview: Literature review about breastfeeding racial inequities and occupation 

This dissertation examines the ways that mothers’ paid work – in particular, employment 

status, occupation and working conditions – relate to their breastfeeding (BF) behaviors. It 

explores how the relationship between work and BF intersects with longstanding inequities in BF 

among Black and White mothers. Lastly, it examines how women’s experiences with BF can 

affect their wellbeing. I utilize quantitative methods and datasets of women from across the 

United States (US), and I frame these inquiries in the specific social and policy contexts of the 

US. The overarching aim of this dissertation is to contribute to the literature about work as a 

fundamental determinant of BF disparities and related outcomes.  

Population-level BF inequities can contribute to other health inequities later in life, for 

both the child and the mother.1-3 In addition, BF is considered a human rights issue by the United 

Nations4,5 as well as many BF advocates and scholars.6-8 In that light, removing barriers and 

ensuring equitable access to BF is necessary to promote basic rights for children and women. 

Perez-Escamilla and Sellen summarized this perspective, stating, “any social, economic, 

political, legal, or biomedical factors that prevent women from implementing their choice and 

right to breastfeed can be framed as a fundamental social injustice that needs to be understood 

through an equity lens.”8(p 12) Promoting fair access to BF across the US population requires that 

practitioners, researchers and other stakeholders understand both what the population level 

inequities are, and why those inequities exist. There is far more consensus and clarity about the 

former point than the latter.9  
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The present study aims to address this gap in the literature, with a focus on the role of 

maternal work in connection with racial inequities in BF. By enhancing empirical evidence and 

theoretical approaches about work as a structural determinant of BF, I hope to lend support to 

stronger policy and practice approaches that more effectively address the underlying barriers and 

facilitators to this consequential health behavior.  

Introduction 

This chapter discusses existing research and theory related to BF in connection to 

maternal employment and race. I highlight gaps in the literature and present the groundwork for 

the empirical studies presented in Chapters 2, 3 and 4.  

First, I provide a brief review of the epidemiological evidence about the health effects of 

BF for infants and mothers. I then outline the public health case for promoting BF and for 

reducing BF disparities, and I review the population distribution of BF behaviors in the US, with 

a focus on inequities related to race and employment. I describe gaps in the literature with 

respect to how BF outcomes vary for not employed mothers compared to those in professional as 

opposed to service occupations, and whether those relationships vary for Black versus White 

mothers. I also identify low job control as a relevant but understudied potential mediator between 

race and BF outcomes, and lastly, low job satisfaction as a potential sequela of a lack of BF 

accommodations in the workplace. I highlight existing theory that undergirds my understanding 

of these constructs and relationships, and then I propose my own conceptual model for 

understanding the interrelationships among work, race, and BF outcomes. Finally, I introduce 

three research questions and methodological approaches that I will employ to fill the 

aforementioned gaps in the literature. 
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Health benefits of BF for infants and mothers 

The research studies in this manuscript are motivated by substantial epidemiologic 

evidence for the “constellation”10 health benefits from BF for children and mothers.a For infants 

and children, BF is associated with decreased likelihood of sudden infant death syndrome11-15 

and postnatal deaths in general.16 It is also associated with decreased incidence of diarrhea and 

lower respiratory infection,17-21 gastrointestinal infections,11,20,22-24 otitis media18,22,25-30 and 

allergic rhinitis.31-35 BF may be protective against overweight and obesity among children36-39 

and type 2 diabetes.38,40,41  

There are very few health risks to children associated with BF. BF beyond 12 months 

may increase the risk of dental caries.42 BF can expose children to contaminants, such as 

polychlorinated biphenyls,43 certain infections,44 and medications45 when present in the mother’s 

body. In the case of environmental contaminants, the benefits of BF are thought to outweigh 

potential risks.46,47 For some infections, like human immunodeficiency virus, BF is 

discouraged.48  

In addition to the benefits to infant and child health, BF can benefit the health of mother. 

Women who breastfeed have lower risk of breast and ovarian cancer,11,49-55 type 2 diabetes,11,56-59 

and cardiovascular disease.60-63 Because BF can cause lactational amenorrhea, it can support 

healthy birth spacing.49 There is some evidence that BF is associated with healthier body mass 

 
a A review of the mechanisms through which BF impacts infant and maternal health outcomes is beyond the scope 
of this paper. For more information on the advantages of breast milk compared to alternative infant foods, the 
impact of breastmilk on the infants’ immune system and related topics, see: Victora CG, Bahl R, Barros AJ, et al. 
Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong effect. The Lancet. 
2016;387(10017):475-490, and Andreas NJ, Kampmann B, Mehring Le-Doare K. Human breast milk: A review on 
its composition and bioactivity. Early Human Development. 2015;91(11):629-635.  
For the impacts of BF on maternal health, including reduction of breast cancer risk, see González‐Jiménez E, García 
PA, Aguilar MJ, Padilla CA, Álvarez J. Breastfeeding and the prevention of breast cancer: a retrospective review of 
clinical histories. Journal of clinical nursing. 2014;23(17-18):2397-2403, and Hahn-Holbrook J, Schetter CD, 
Haselton MA. Breastfeeding and maternal mental and physical health. Women's Health Psychology. 2013:414-39. 
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index and postpartum weight loss among mothers64,65 although others found it was not related.11 

Researchers have observed reduced risk of depression among mothers who breastfeed,11,66,67 

although other evidence suggests that relationship is not significant.49 BF cessation can worsen 

symptoms of anxiety and depression; however, anxiety and depression may themselves 

contribute to earlier BF cessation.68-70  

As with infants, there are few risks associated with BF for mothers, but BF can be a 

complicated behavior to initiate and maintain.71 A poor latch or other problems can lead to breast 

pain72 as well as mastitis, or infection of the breast tissue.73,74 Pain during BF has been associated 

with increased depression among new mothers.72,75 

In addition to direct impacts on the physical and mental health of mothers, BF is imbued 

with social and personal significance for many mothers.76 This adds another set of health 

implications, both for mothers who do and mothers who do not breastfeed, depending on their 

own values and circumstances. BF-related interactions with healthcare providers can be positive, 

helpful experiences, but some mothers report feeling ignored, judged or treated in a 

discriminatory manner when receiving clinical BF support.77 Furthermore, BF is now the 

normative form of infant feeding in the US; most women intend to BF for six months, although 

the majority do not, as discussed below.78 Mothers who do not meet their personal BF goals may 

feel guilty or ashamed, particularly if they believe others are negatively judging them.79,80 

Among working women, who experience additional barriers to continued BF,81 experiencing 

problems combining BF with working may result in negative work-related psychosocial 

outcomes, such as low job satisfaction, although the literature is inconclusive.82,83  
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Methodological considerations and evolving evidence: BF has been operationalized and 

measured in many ways. In general, results for “more” BF, whether longer duration, any BF as 

opposed to no BF, or exclusive BF as opposed to mixed feeding, show consistent health benefits. 

There is also evidence of a dose response effect. For many outcomes, such infant weight,84 

maternal postpartum weight,85 and maternal breast cancer,86 each additional month of BF is 

associated with increased health benefits. This suggests it is valuable to assess BF behaviors 

using a continuous or interval measure of duration. 

Breastfeeding Recommendations: In light of the health benefits from BF for infants and 

mothers, the American Academy of Pediatrics87 and the World Health Organization (WHO)88 

recommend exclusive BF until infants reach six months of age, and continued BF along with 

supplemental feeding until at least 12 months (24 months, in the case of WHO). In the US, the 

Healthy People 2030 national public health objectives include increasing the proportion of 

infants exclusively BF until six months and the proportion continuing to BF at 12 months.89  

Racial inequities in breastfeeding 

Among births in the US, 83% of mothers initiated BF, yet only 25% exclusively 

breastfeed until six months.78 Also, 36% continued some BF through 12 months (not taking 

exclusivity into account).78 BF prevalence in the US has steadily increased over time in the past 

half century. In the 1960s and 70s, fewer than half of infants were breastfed at all, and that 

proportion has increased steadily up to the present.78,90  

BF behaviors vary by most sociodemographic characteristics. Mother’s age, educational 

attainment, and household income are all positively associated with initiating BF and BF 

duration.91 Foreign-born mothers are more likely to BF than US-born mothers.92 Geographically, 

BF is more common in an urban areas compared to rural areas,93 as well as in the Northeast, 
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Northwest and Southwest regions compared to the Southeast and Midwest regions of the US.91 

BF is more common with first born children than with subsequent births.93  

BF also varies by race.b  In the US, infants who are Asian, White or Latina are more 

likely to be breastfed at all and to reach six months of exclusive BF, while infants who are Black 

and American Indian or Alaskan Native are less likely. Specifically, among infants born in 2015, 

86% of White infants were breastfed, compared to 69% of Black infants, 89% of Asian 

American infants, 85% of Latinx infants, and 76% of American Indian or Alaskan Native infants 

(crude rates, based on National Immunization Survey data).78 Similar patterns emerge for 

exclusive BF until six months: 30% of White infants meet this target, compared to 17% of Black 

infants, 30% of Asian American mothers, 21% of Latina mothers, and 20% of American Indian 

or Alaskan Native mothers.78 BF rates have increased over time for most race groups, but some 

of the gains were unequal. Between 2009 and 2015, Black and White infants saw a similarly-

sized increase in BF initiation, but the increase in exclusive BF for six months for Black infants 

was only half the size of the increase observed among White infants.78 Thus, while BF duration 

has increased across the board in the past decade, the White-Black disparity in duration for six 

months has widened.  

In a 2011 Call to Action to Support BF report, the US Surgeon General stated that it is a 

public health priority to establish equity across sociodemographic groups in meeting BF 

recommendations.9 Inequities in BF, particularly racial inequities, are recognized as a serious 

 
b BF is a dyadic activity between a mother and infant, and racial differences in BF outcomes can be presented as infant 

health disparities or a maternal health disparities. In this paper, I cite bodies of literature that use both approaches. BF patterns by 
race are generally consistent whether the point of reference is the child’s race or mother’s race. However, infant race and 
mother’s race do not always match; for instance, as a result of interracial unions, some children racially identify differently than 
their mothers. Over 90% of infants born to White mothers and of infants born to Black mothers have fathers of the same race and 
identify using the same race as their mother. (See Brunsma, Interracial families and the racial identification of mixed-race 
children: Evidence from the Early Childhood Longitudinal Study. Social Forces. 2005;84(2):1131-1157.) The assumption that 
mother’s and child’s race are the same applies to the majority of the population, albeit not everyone.  
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and persistent public health problem facing the US.9,78,91,94-97 Accordingly, there is strong public 

health interest in understanding why racial inequities in BF persist,9,97 and this question will be 

the focus of a later section in this chapter. While inequities among all the aforementioned groups 

are important public health concerns, I am focusing on the inequities between Black and White 

mothers. This narrow focus allows for a more specific and informative examination of race, 

racism and occupation for these two groups of women. It also allowed for more rigorous 

multivariate analyses in the following chapters.  

Race is a social construct98 and it relates to most health outcomes, including BF 

behaviors, because it determines exposures to other causal factors.99 There is nothing intrinsic to 

any race group that determines BF outcomes (indeed, there are examples from communities 

within and outside the US where Black mothers BF more than White mothers.c) Rather, 

differences in BF behaviors are related to structural racism and white supremacy, which have 

treated White Americans preferentially and treated Black Americans harmfully in many aspects 

of their lives.100 Structural racism refers to racial discrimination implemented by institutions, 

often through rules or policies that can be intentionally discriminatory, or discriminatory in their 

effect.101,102 The bulk of research addressing racism and discrimination has focused on 

interpersonal racism, which has to do with interactions between individuals, as opposed to 

structural discrimination, even though both are essential for understanding and ameliorating 

health inequities.101 In the case of BF, there is little quantitative work attempting to identify 

 
c In Minnesota, for instance, a higher proportion of Black mothers initiate BF (91%) and continue through 12 months 
(40%) than White mothers (88% and 36%, respectively). (See Anstey and colleagues. Racial and geographic 
differences in breastfeeding—United States, 2011–2015. Morbidity and Mortality Weekly Report. 2017;66(27):723). 
Also, in the United Kingdom, Black mothers are far more likely to BF than White mothers. (See Kelly and 
colleagues. Racial/ethnic differences in breastfeeding initiation and continuation in the United Kingdom and 
comparison with findings in the United States. Pediatrics. 2006;118(5):e1428-e143.) Birthplace may play a role in 
those patterns. (See Bonuck et al, Country of origin and race/ethnicity: impact on breastfeeding intentions. Journal 
of Human Lactation. 2005;21(3):320-326.) 
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which mediating pathway(s), whether through interpersonal racism, structural racism, or 

something else, link race to disparities in BF among US mothers. This is a limitation for finding 

solutions to those disparities. 

Quantitative studies that assess what factors explain the variation in BF among mothers 

of different races are needed. The first step is considering which variables could plausibly 

mediate this relationship between race and BF. Existing research highlights factors from the 

intra- and interpersonal to the systemic level that can influence BF behaviors among Black 

and/or White mothers. A family history of BF,103,104 BF experience with a previous child,77 

supportive family members and partners,71,77,103 positive attitudes and beliefs about BF,103,105 

medical conditions that make BF more appealing (e.g., infant struggled to digest formula),103 

support from healthcare providers,71,77,103 and for those who work, having a job that 

accommodates lactation breaks103 are all facilitators of BF. On the other hand, healthcare 

providers who were not supportive or gave incorrect or insufficient information about BF,103,104 

medical issues with BF (e.g., problems with latch),103 and lack of support from one’s partner or 

other family members,77,104 are barriers to BF. Notably, lactation consultants are more likely to 

be White than Black,106 and some White lactation consultants have provided Black patients with 

lower quality or discriminatory treatment.107,108  

Thus, there are many drivers of BF behaviors that can vary in conjunction with race; 

many of these, including lower quality healthcare and barriers to BF at certain jobs, are closely 

linked to structural racism. Yet, the quantitative evidence to show which of these might mediate 

racial differences in BF is limited. To the best of my knowledge, only two peer-reviewed studies 

conducted mediation analysis for potential pathways between Black compared to White race and 
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BF outcomes among term infants in the US. d  Both considered employment, albeit in limited 

ways. First, McKinney and colleagues quantitatively assessed an array of potential mediators, 

including health beliefs, health conditions, BF family history, and employment status at one 

month postpartum to determine which explained variation in BF initiation and duration among 

Hispanic, White and Black mothers.109 Regarding the Black-White disparity, they found that 

demographic variables like poverty, education and marital status explained the initiation 

disparity, and that those variables plus formula feeding in-hospital explained the difference in 

duration. History of BF in the family explained higher BF initiation among Hispanic compared 

to White mothers.109 Employment rate did not vary significantly among the racial/ethnic groups 

in the study, and that variable was not included in the full mediation analysis.109 Because the 

study operationalized employment through a dichotomous variable for employed or not, and it 

did not take into account the type of occupation or working conditions that have been linked to 

BF,110-118 the findings about work as a mediator are limited.  

Similarly, Safon and colleagues also examined whether multiple variables including 

maternal employment during pregnancy (dichotomous variable), sociodemographic variables 

like age, and BF-related attitudes and perceived norms mediated the relationship between White 

and Black race/nativity and BF outcomes.119 They found that the BF disparities between US-born 

Black compared to US-born White mothers were partly explained by age, education, infant 

birthweight, family caregiving arrangement, participation in the Special Supplemental Nutrition 

Program for Women, Infants, and Children (WIC), use of infant care information, BF-related 

 
d A third study focused on mediators of the racial disparities in BF at time of discharge among infants born with very 
low birth weight. (See Patel, A.L., Schoeny, M., Hoban, R. et al. Mediators of racial and ethnic disparity in mother’s 
own milk feeding in very low birth weight infants. Pediatric Research. 2019; 85, 662–670.) Also, a dissertation 
study examined the effect of Baby-Friend Hospital Initiative practices on racial and ethnic disparities in BF in the 
state of Illinois. (See Bennett, A. C. (2014). Racial/Ethnic Disparities in Breastfeeding and Potential Mediation by 
Hospital Practices (Doctoral dissertation, University of Illinois at Chicago). 
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attitudes, and employment status.119 US-born Black mothers were less likely to be employed in 

pregnancy and less likely to be exclusively BF at follow up than US born White mothers, and 

path analysis showed that being employed during pregnancy was associated with decreased 

likelihood of exclusive BF at follow-up.119 As with the study by McKinney and colleagues,109 the 

study by Safon and colleagues did not consider occupation type or working conditions.  

A number of other studies, while not conducting mediation analysis per se, have 

quantitatively examined interrelationships between race and other characteristics in connection 

with BF outcomes. For instance, Li and colleagues examined interrelationships among race and 

other predictors of BF. The authors used nationally representative data to produce race-specific 

rates of BF initiation and exclusive duration to six months, both crude and adjusted by infant age, 

birth order, participation in WIC, maternal marital status, maternal education, and household 

poverty level.120 The racial differences in BF remained in the adjusted model, and the authors 

concluded that racial inequities in BF were independent of socio-demographic characteristics, 

and instead were due to health care system problems.78 They did not take into account 

occupation or any work-related differences. Also, Ryan and colleagues found that mothers 

working full time work had shorter BF duration compared to those who worked part-time or not 

at all. They also found that Black women were both more likely to work full time and were less 

likely to BF until six months when compared to White mothers.121  

In short, a small number of prior studies have considered how employment status may 

mediate or otherwise interrelate with the association between race and BF outcomes. These 

studies paint a mixed picture of the role of maternal work with BF, and most did not consider the 

type of occupation or the working conditions to which mothers are exposed. 
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Employment, occupation and working conditions as drivers of breastfeeding behaviors 

Employment status and occupation are known predictors of BF.81 More than 25% of new 

mothers are working by the time the infant reaches three months, and more than half by six 

months.122 The proportion of mothers who engage in paid employment within one year of giving 

birth has increased substantially during the past five decades; only 14% of new mothers were 

working at six months postpartum in the 1960s, compared to 57% in the early 2000s.122 

Continuing to breastfeed while physically separated from the infant requires that mothers 

regularly express (or pump) breastmilk, store it at a sufficiently cool temperature, and transport it 

home each day.103,104,123 These demands make it challenging for working mothers to continue 

BF. Currently, women who are not employed typically breastfeed longer than those who are, 

particularly those working full-time.121,124,125 BF-related problems with work or school are 

commonly cited reasons for BF cessation.126 Returning to work sooner after giving birth is 

associated with shorter BF duration.127,128  

It is not just a mother’s employment status that matters for BF, but also whether her job is 

accommodating of BF. Women who work in jobs that are hazardous, inflexible, lack parental 

leave benefits and/or do not have lactation accommodations tend to breastfeed for shorter 

duration,113-118,129 as do women working non-professional jobs, such as administrative, service 

and manual labor jobs.110-112,128,130 Yet, the evidence is mixed regarding whether, at the 

population level, mothers in more accommodating jobs breastfeed for longer than mothers who 

do not work at all.  

Only two studies have compared BF duration for non-working mothers with mothers in a 

variety of occupation types using US-wide data. First, Kimbro and colleagues utilized a racially 

diverse, mostly low-income sample of births from 1998-2000, and found that mothers who did 

not work breastfed longer than mothers in administrative or manual work, but not more than 
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mothers in service occupations.110 An earlier study by Visness and colleagues, using a 

representative sample of US births, found that among White mothers, those who did not work 

breastfed longer than mothers who did, regardless of occupation. Among Black mothers that 

relationship was similar, except that those in service/manufacturing work did not have 

significantly different BF outcomes from mothers who did not work at all.111 

In sum, the literature does not present a clear picture of whether working at all during the 

postpartum period is consistently associated with shorter or less BF, or whether, for instance, 

professional/managerial working mothers may have comparable BF outcomes to mothers that are 

not working. Furthermore, those relationships may differ among Black and White mothers, and 

this would have implications about how to target workplace BF interventions in order to reduce 

racial inequities in BF. Visness and colleagues found that among Black mothers, at least one 

occupation group did not differ significantly in BF outcomes from mothers who did not work, 

but that was based on births from 1988, and a more recent study is needed. 

Working conditions: The literature also presents an incomplete picture about which 

working conditions are relevant for BF, and how those conditions may relate to racial differences 

in BF. Working conditions refers to a broad range of factors, including psychosocial conditions, 

physical conditions, hours, breaks, schedules and pay, that characterize people’s relationship to 

their paid work.131 Psychosocial working conditions encompass the interaction among 

individuals in a workplace, and how that interaction relates to the way workers do their 

jobs.132,133 Qualitative findings illustrate how psychosocial working conditions, including control 

over taking breaks and support from supervisors and colleagues, can determine whether working 

mothers continue BF. For instance, some mothers describe not being able to take pumps breaks 

when they needed and as a consequence losing their milk supply, while others describe having 

support from colleagues that enabled them to take pump breaks whenever they needed.103,104    
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Low Job Control: One psychosocial working condition that may be particularly relevant 

to BF is low job control. Low job control, defined by Karasek,134 describes jobs that offer 

workers little or no decision-making discretion and intellectual authority.e Jobs characterized by 

both low job control and high demands produce job strain,134,135 which is associated with heart 

disease136,137 and other adverse health outcomes.138-143 Low job control is also associated with 

decreased physical activity144 and poor diet among workers,145 and low job control among 

pregnant working mothers has been linked to low birth weight for their infants.146 Low job 

control is similar to job inflexibility, which has been linked to shorter BF duration,118 but I am 

aware of no prior research linking the construct of low job control to BF behaviors.  

High physical workload: High physical workload is another commonly studied health 

risk in the workplace, and it includes lifting, pushing, pulling and other repetitive physical 

motions147 as well as long periods standing148 performed as part of one’s job. Women who are 

exposed to high physical workload while pregnant have higher risk of adverse birth outcomes, 

including preeclampsia,57 preterm birth,149-151 low birthweight,150,151, and smaller fetal head 

circumference.148 To the best of my knowledge, there is no research linking physical workload to 

BF outcomes; this is to be expected because it is not very plausible that physical workload would 

impact a mother’s ability to express milk throughout her work day. However, because physical 

workload is a commonly-studied occupational health exposure in other maternal health 

topics,147,150 and may also be affected by occupational segregation by race,152 as described below, 

it provides a useful contrasting perspective analyzed alongside job control.   

Job satisfaction: Job satisfaction refers to a person’s judgment about to what degree their 

job fulfills their work-related ideals and values.153 Unlike low job control and high physical 

 
e Low job control, as well as high physical workload, are characteristics of the job, not of the worker.  
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workload, which are characteristics of the job that can predict health behaviors and health 

outcomes, job satisfaction is an appraisal made by the worker that reflects their general socio-

emotional wellbeing.154 Job satisfaction is associated with mental and physical health,154,155 and 

experiencing conflict between one’s work and family responsibilities can lead to decreased job 

satisfaction.156-158 BF may be one source of such conflict, particularly when workplaces are not 

accommodating of a mothers BF-related needs.159,160 There is some evidence that workplace BF 

support relates to job satisfaction among women in the US,82,83 although the two published 

studies on this topic operationalized workplace BF support in limited ways.  

Can working conditions help explain racial inequities in BF?  

Thus, occupation and working conditions are important factors that influence BF 

behaviors. Occupation is of particular interest in explaining population-level BF disparities in the 

US because occupation is racially patterned, or segregated.161,162 Disparities in education, in 

hiring, firing and layoffs and other systemic barriers have benefited White Americans and 

disadvantaged Black Americans when it comes to job opportunities.163-165 These dynamics have 

impacted working mothers. White women are disproportionately likely to work in professional 

or management positions, while Black women are disproportionately likely to work in service 

occupations or transportation, in inflexible jobs161,166 and jobs that do not offer paid maternity 

leave.167 Even within the same occupation, Black women can face additional BF barriers than 

White women,168 including racist treatment from a supervisor.168-172  

Given these differences, work is likely to be interrelated with racial disparities in BF, 

potentially as a mediator or as a moderator. However, existing research paints an incomplete 

picture. The US Surgeon General’s 2011 report on BF noted that low rates of BF among Black 

mothers were “not well understood, but employment may play a role.” 9 (page 8) As noted earlier, 

the few studies that assessed whether work variables mediate BF outcomes between Black and 
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White women had mixed results, and assessed employment in limited ways.109,119 One found that 

employment status (measured dichotomously, at one month postpartum) did not differ 

sufficiently among White, Black and Hispanic mothers to be included in full mediation 

analysis.109 Another study assessed employment status during pregnancy and found that Black 

mothers were less likely than White mothers to work, but they were also less likely to 

exclusively BF at follow-up. Path analysis found that employment in pregnancy related to less 

exclusive BF at follow-up.119  Neither study examined occupation type or working conditions.  

In short, there are gaps in the empirical literature about the interrelationships between 

racial inequities in BF, mother’s employment status, occupation and working conditions, and 

also about psychosocial outcomes of workplace BF experiences. Next, I outline a set of existing 

theoretical models that inform my approach to examining these interrelationships and filling the 

gaps in the literature. Then, I propose a conceptual framework that will serve as the foundation 

for three research studies addressing the interrelationships among race, work and BF outcomes. 

Theoretical grounding 

Work as a structural determinant of health  

A number of established theories serve as the foundation for my conceptual model. First, 

this study is grounded on the perspective of structural racism as a Fundamental Cause of health 

outcomes and health disparities.173 Phelan and Link describe how structural forces, including 

access to power in institutions like education, government and industry, are a primary way 

racism has worked to unfairly advantage White Americans. Accordingly, one pathway linking an 

individual’s race to their health outcomes is by way of socioeconomic status, including 

occupation.173 I extend this idea by connecting occupation to working conditions and in turn to 

the ability to engage in BF. 
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Relatedly, the Social Ecological Theory emphasizes the role of higher-level institutional, 

community and policy factors, such as one’s occupation and the policies and institutional factors 

that shape working conditions, in explaining why people do or do not engage in health behaviors 

like BF. These are in addition to the more commonly studied intrapersonal and interpersonal 

factors.174 A similar theory, albeit more geared towards direct practice, exists in occupational 

health. The Hierarchy of Controls model posits that to protect the health of workers, it its more 

effective to address the fundamental, structural features of a job, rather than focusing on things 

like administrative changes, which rely on individuals to implement them.175 While the 

Hierarchy of Controls model is more often applied to physical, chemical and electrical hazards176 

as opposed to health behaviors like BF, it highlights the necessity of addressing underlying 

working conditions relevant to a specific health outcome. In the case of BF, that points towards 

examining working conditions such as job control that can make BF difficult, and not solely 

focusing on lower-level, circumscribed interventions like creating accessories for a lactation 

space.177 

 Theory related to psychosocial working conditions are also central to this study. The term 

psychosocial working conditions often refers to psychosocial stress at work,178-180 but more 

formally, psychosocial working conditions are defined as the interactions among factors like the 

work environment, organizational conditions, job content, and the characteristics of the 

workers132,133,181 Low job control is a psychosocial working condition of particular interest here. 

It is part of the Job Demand-Control model, 52 and describes jobs with low decision-making 

discretion and low intellectual authority for workers. Combined with high demands, low job 

control leads to job strain,134,135 and is thought to impact a variety of health outcomes through the 

stress pathway.136,137 Low job control may also impact health by impacting health 

behaviors.144,145 In Chapter 3, I examine whether low job control is predictive of BF behaviors. 
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Integration of work and family 

An additional area of theoretical grounding comes from social theories about the 

integration of work and family roles. I will highlight two distinct perspectives. 

First, the Work-Family Conflict theory emphasizes conflicts between workers’ roles at 

home and their roles at their job.182 In addition, the theory of Intensive Mothering posits that 

idealized motherhood requires substantial investment of time and resources, frequently at the 

expense of mother’s professional priorities.183,184 Taken together, Work-Family Conflict and 

Intensive Mothering suggest that mothers’ paid work necessarily presents barriers to BF and will 

be very difficult to reconcile.  

Second, and in contrast, Dow’s Market-Family Matrix framework postulates that 

women’s work and family roles can be integrated in many ways, either conflicting or mutually 

beneficial, depending on the characteristics of each.185 This theory grew out of qualitative 

research about motherhood among middle class Black women, which found that Black women 

may perceive more benefits and fewer drawbacks with combining work and family in 

comparison to White women, and in an apparent contradiction to traditional work-family 

theory.185 The BF behaviors under study here serve as a topical focus within the broader range of 

family roles that parents hold. By exploring to what degree working at all, as well as working in 

jobs that are more or less accommodating of BF, may be associated with BF outcomes, I hope to 

provide information about whether and how some mothers successfully combine work and BF. 

Proposed conceptual framework 

 Inspired by the above theories, and motivated to examine the interrelationships among 

race, work and BF outcomes, I am proposing the conceptual model shown in Figure 1.1. The 

framework shows that race functions as a proxy for exposure to unequal access to education and 

job opportunities on account of structural racism. Those in turn influence employment status, 



18  

occupation and psychosocial working conditions experienced by working mothers. Those 

conditions determine a mother’s workplace BF experiences and can be determinants of BF 

initiation and duration. Workplace BF experiences can influence job satisfaction, both by way of 

BF experiences and though separate pathways. I also propose that job satisfaction predicts work-

related outcomes like productivity as well as physical and mental health outcomes. 

Figure 1.1 Conceptual model for race, work and breastfeeding 

 

Dissertation overview 

 The framework shown in Figure 1.1 guides three empirical research studies to contribute 

to scientific knowledge about the interrelations among work, race and BF outcomes. The dashed 

green boxes identify which work-related variables are addressed in each chapter. 
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Chapter 2: The impact of work on BF behaviors among mothers: Do patterns differ for 

White compared to Black mothers?  

Maternal employment status and occupation type are recognized predictors of BF 

outcomes. Not working is predictive of longer BF duration, but among mothers who do work, 

holding a professional/managerial job is predictive of longer BF duration compared to working 

in a manual labor or service job. There is a gap in the literature about whether not working at all 

is still associated with longer BF when compared to working in a professional/managerial job.  

Furthermore, Dow’s Market-Family Matrix model indicates that Black and White mothers may 

have district experiences integrating work with BF, and it is unknown whether broad patterns 

about the relationship between employment and occupation type and BF outcomes are the same 

for both Black and White mothers. 

For these reasons, in Chapter 2 I have addressed two questions: first, how do employment 

status and occupation type, considering non-working mothers along with those in 

professional/managerial jobs and those in service/labor jobs, relate to BF initiation and BF 

duration? Of particular interest was whether mothers who did not work at all would have 

different outcomes from mothers in professional/managerial jobs, which tend to be more 

accommodating of BF. Second, do the relationships between employment status, occupation and 

BF outcomes differ for White versus Black mothers? Work-family conflict theory implies that 

not working would consistently be associated with longer BF, but the Market-Family Matrix 

model implies that in some cases, working may be associated with longer BF, particularly among 

Black mothers. 

I used data from the Panel Study of Income Dynamics (PSID) to address these questions. 

Information about maternal employment status, occupation and maternal race self-identification 

came from the PSID Main Study, and this was linked to BF outcome data in the PSID Child 
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Development Supplement. I categorized maternal work into three categories: not working during 

the postpartum period, working in a professional//management job or working in a service/labor 

job.  Maternal race was operationalized as Black, White or other races. The BF outcome was BF 

duration in months. I included maternal age, maternal educational attainment (four-year college 

degree or not), marital status, and whether or not the infant had low birthweight infant as control 

variables. 

For multivariate statistical modeling, I created two zero-inflated negative binomial 

models, which enabled me to model both BF (non) initiation and BF duration in months as 

outcomes. Both models used race and employment/occupation and independent variables, and 

both controlled for the full set of control variables. The first model indicated whether BF 

outcomes were significantly different for mothers in those three employment/occupation 

categories. The second model differed in that it included an interaction term between race and 

employment/occupation. The model with the interaction term indicated whether the relationship 

between employment/occupation may differ for women who identify as White, Black or other 

races. Contrasts of marginal linear predictions by race and employment/occupation illustrate the 

implications of the model for BF outcomes.  

Chapter 3: Low job control and racial disparities in BF 

The disparity in BF outcomes between White and Black mothers is a frequently studied 

public health issue. Occupational segregation and the fact that Black mothers tend to hold jobs 

that are less flexible and less accommodating for BF than the jobs held by White mothers may 

explain lower BF rates among Black mothers, but this question has not been adequately 

addressed in existing literature. Psychosocial working conditions, and in particular low job 

control, may be an informative construct to help understand variations in BF. Although low job 
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control was originally theorized as a way to operationalize stressful work,134 and has most often 

been studied in that regard (e.g., work by Kivimäki and colleagues136), it has also been used to 

understand why workers in certain jobs engage in less healthy behaviors.144,145 If low job control 

is predictive of shorter BF duration, it will further support the application of that construct to 

understand health behaviors among workers. Also, if low job control is predictive of BF 

behaviors, and if there is a disparity by race in which mothers are exposed to low job control, it 

may function as a mediator of racial inequities in BF.   

Accordingly, in Chapter 3 I have addressed the question of whether low job control 

mediates the relationship between Black versus White race and BF initiation and duration 

outcomes. Like Chapter 2, Chapter 3 also uses PSID data. Data on mother’s self-identified race 

(Black, White, or other), employment status, occupation, and other characteristics come from the 

PSID Main Study and were linked to BF initiation status and duration in months in the PSID 

Child Development Supplement. Estimates for working conditions like low job control were 

linked from a job exposure matrix. As control variables, I used maternal age, education 

attainment (college degree or not), marital status, whether the infant had low birth weight, and 

the mother’s hours worked per week (less than 20, 20 to 40 hours, or more than 40).  

I applied two approaches to mediation analysis. First, following the Baron and Kenny 

approach to mediation analysis,186 I created a set of zero-inflated negative binomial models to 

assess whether the explanatory power of the indicator variable for Black vs White race was 

reduced when low job control was added to the model. Second, I created a path analytic model. 

The path model had direct paths between race and BF outcomes as well as an indirect path via 

low job control, taking control variables into account. The BF outcomes in the path model were 
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no BF, BF for less than six months, and BF for six months or more. I calculated the direct and 

indirect effects, and the percent of variation in BF explained by low job control.   

Chapter 4: Workplace BF support and job satisfaction among working mothers  

 Job satisfaction is an indication of the overall wellbeing of workers, and it is a relevant 

outcome from both a health standpoint and an employer’s standpoint. The experience of work-

life conflict is associated with lower job satisfaction, and it is likely that experiencing problems 

combining work and BF would also be associated with a decrease in job satisfaction for working 

mothers. However, prior studies have provided limited evidence on this topic. 

Based on that preliminary information, in Chapter 4 I have examined whether 

experiencing BF-related problems at work, assessed at three months postpartum, was associated 

with a reduction in job satisfaction at nine and 12 months postpartum among working mothers. 

To study this question, I used data from the longitudinal Infant Feeding Practices Study II. I 

assessed how many problems women reported with BF, out of a list of items that included not 

having a space to express milk, not having time, or receiving negative comments from coworkers 

or supervisors. I grouped responses about BF-related problems two ways: by the number of 

problems reported, and also singling out problems with space and time to pump, which have 

specific policy implications, and comparing them to any other problems reported. Job 

satisfaction was assessed with a single item, asked at multiple points. I controlled for maternal 

age, annual household income, mother’s race/ethnicity, hours worked per week, and work 

setting.  

I used multivariate logistic regression models predicting low job satisfaction scores. The 

first set were cross-sectional models, examining whether BF problems at work were predictive of 

concurrent low job satisfaction, all at three months postpartum. The second set of models were 
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longitudinal in nature, using BF problems at three months to predict low job satisfaction at 12 

months, and controlling for low job satisfaction at three months as a covariate.  

Chapter 5: Conclusion 

In Chapter 5, I review the studies and their findings and highlight the theoretical 

contributions and implications for policy  
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CHAPTER 2 

Occupation, race and breastfeeding outcomesf  

 

Abstract 

Background  

In the United States, mothers’ employment status and occupation are related to breastfeeding 

(BF). However, it is unclear whether not working leads to longer BF duration even when 

compared to professional/managerial jobs, which tend to accommodate BF better than 

service/manual labor jobs. Furthermore, occupation and BF are racially patterned, and it is 

possible that race could moderate the relationships between mother’s work and BF. 

Methods  

Using data from the Panel Study of Income Dynamics (PSID), we modeled BF duration based on 

mother’s employment/occupation (not working, professional/managerial work, or service/labor 

work) during the first six months postpartum, as well as mother’s race (White, Black or other) 

and other potential confounders. We used zero-inflated negative binomial regression models and 

tested an interaction between employment/occupation type and race. Predictive margins were 

used to compare BF duration among subgroups. 

Results  

In a sample of n=970 cases from the PSID, mothers working in service/labor occupations had the 

shortest BF duration of the three employment/occupation groups, and there was no significant 

difference in duration between not working and professional/managerial occupation. White 

 
f Whitley MD, Ro A, Palma A. Work, race and breastfeeding outcomes for mothers in the United States.  
PLOS ONE, 2021: 16(5):e0251125. 
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mothers had longer BF duration than Black mothers on average. When we included an 

interaction between employment/occupation and race, we found that among White mothers, non-

working mothers breastfed the longest, while mothers in service/labor work breastfed for the 

shortest duration, but among Black mothers, mothers in professional/managerial work breastfed 

for longer than mothers in the other two work categories.  

Discussion  

Race moderated the relationship between employment status/occupation type and BF such that, 

for White mothers, not working was the most advantageous circumstance for BF, in line with 

traditional work-family conflict theory. In contrast, for Black mothers, professional/managerial 

work was the most advantageous circumstance. These findings support the idea of the Market-

Family Matrix, which allows that different work scenarios may be more or less advantageous for 

parenting behaviors like BF, depending on mothers’ circumstances.   

 

Introduction 

Empirical background  

BF is beneficial to the health of mothers and children.1-3 For this reason, health 

organizations recommend exclusive BF until infants reach six months of age, and continued BF 

along with supplemental feeding until at least 12 months.2,4 In the United States (US), 79% of 

new mothers initiate BF, yet only 20% exclusively breastfeed until six months.5 BF behaviors 

can be influenced by employment status and occupation type.6 For instance, mothers who do not 

work breastfeed longer on average than those who do work, especially those who work full-

time.7-9 Returning to work sooner after giving birth is associated with shorter BF duration.10,11 

Over 25% of new mothers are working by the time the infant reaches three months,12 and issues 
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with work or school are common reason for BF cessation.13 Mothers who work in jobs that are 

hazardous, inflexible, lack parental leave benefits and/or do not have lactation accommodations 

tend to breastfeed for shorter duration.14-20 Mothers working non-professional jobs, such as 

administrative, service and manual labor jobs also have shorter BF duration,11,21-24 possibly 

because mothers working in those occupations experience more work-related barriers to BF, like 

not having time or an appropriate place to pump.25  

Given that working exposes mothers to many barriers to continued BF,25 mothers who do 

not work might be expected to breastfeed longer, even compared to mothers in relatively 

accommodating jobs. However, the literature presents a mixed picture. A New Hampshire study 

that examined BF by employment and industry category found that working mothers were less 

likely than non-working mothers to breastfeed at least four months regardless of industry 

category.24 A California study that compared non-working mothers with mothers from three 

occupation groups found no difference in BF initiation rates, after accounting for other 

socioeconomic variables.26 To our knowledge only two studies examined this question using US-

wide data and using BF duration, as opposed to initiation, as an outcome. Kimbro and 

colleagues, using a racially diverse and mostly low-income sample of US births from 1998-2000, 

found that women who were not working breastfed longer than those in administrative or manual 

work, but not those in other occupations.21 Visness and colleagues, using a representative sample 

of US births from 1988, found that non-working women breastfed longer than working women, 

regardless of the type of occupation, though among Black women this relationship was not 

consistent.22 These studies established that the relationship between work and BF may vary 

considerably by occupation and by race.  
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There are persistent disparities in BF in the US by mother’s race: 64% of Black mothers 

initiate and 14% breastfeed exclusively at six months, compared to 82% and 23% among White 

mothers.5 Race-based differences in BF have been linked to factors at many levels, including 

mothers’ beliefs and knowledge about BF,27-29 family norms,30 exposure to stressful life 

events,31,32 healthcare encounters30 and insurance,33 formula advertising and promotion,32,34,35 

issues related to work and school,7,36 and norms and policies at the state and region level.37 Race 

is a social construct, and it relates to BF only because it determines mothers’ and infants’ 

exposure to other causal factors.38,39 Differences in BF outcomes between White and Black 

mothers have arisen in large part because of structural racism, both current and historical.38,40,41 

For instance, that Black women have more negative perceptions of BF and positive perceptions 

of formula feeding than White women,27,42,43 has been linked to lingering stigma and trauma 

from the slavery-era history of forced wet nursing and separation from one’s own infant.34,44,45 

Louis-Jacques and colleagues identified labor conditions as a major historical antecedent of 

current BF disparities.35 In the present study we examine how present-day labor conditions 

continue to be intertwined with BF disparities between Black and White mothers in the US.  

Occupation type, like BF behaviors, is racially patterned. Longstanding disparities in 

educational opportunities, hiring, firing and layoff practices and other structural barriers have 

greatly advantaged White Americans and disadvantaged Black Americans in their work 

opportunities.46-48 White women, for example, are more likely to work in management or 

professional positions than Black women, while Black women are more likely to work in service 

occupations or transportation, in jobs that offer less flexibility49,50 and jobs without paid 

maternity leave.51 Also, within a given occupation, Black mothers may face additional barriers to 
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BF than White mothers,52 such as discriminatory treatment from a supervisor on the basis of their 

race.52-56   

Theory  

We consider two distinct theories specific to work and family that paint distinct pictures 

of how employment and occupation may relate to BF and how this might vary by race. On the 

one hand, the Work-Family Conflict theory suggests that women’s work responsibilities can 

conflict with responsibilities related to BF, an activity tied to the family realm.57 In addition, the 

concept of Intensive Mothering implies that idealized child rearing requires large amounts of 

time and resources from mothers, often at the expense of their professional priorities.58,59 Both of 

these suggest that mothers who do not work would have an advantage in BF over mothers who 

work, regardless of mother’s occupation or race.   

On the other hand, Dow’s Market-Family Matrix framework posits that work and family 

responsibilities do not necessarily have to be in conflict, and that they can integrate in beneficial 

ways if circumstances make that possible.60,61 This framework grew from qualitative research 

with middle class Black mothers the US which showed that, whereas White mothers held 

positive perceptions of not working while their children were young,62 Black mothers were more 

likely to have negative perceptions about not working, and more positive perceptions of being a 

working parent.60,63 For instance, Dow described how the middle class African American 

mothers in her study tended to believe that “working is a duty of motherhood and does not 

detract from one’s identity as a mother,” (page 165). She contrasted that with the notion, based 

on beliefs among middle class White women, that working necessarily impedes a woman’s 

ability to be a good mother.60 Extending Dow’s Market-Family Matrix framework to BF, we 

consider that employment status could be differentially associated with BF outcomes, and that 
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whether employment is associated with more or less BF may vary based on mother’s race and on 

the kind of job they hold.  

In sum, existing theories about work-family integration suggest two distinct possibilities 

about maternal work and BF outcomes: one, that maternal employment would consistently be 

associated with less BF, or two, that there may be instances when working mothers have 

comparable or better BF outcomes than mothers who do not work, particularly among 

professional Black mothers. There is little existing research that has comprehensively examined 

race as well as occupation type in connection with BF outcomes, but older evidence may support 

the latter perspective. Visness and colleagues’ found that for Black mothers, not working did not 

confer an advantage for BF duration as consistently as it does among White mothers.22 However, 

the births included in the Visness paper occurred in 1988, and the prevalence and duration of 

BF64 and of maternal employment12 in the US have increased substantially since then. New 

evidence is needed to reexamine these relationships.   

Study objectives  

To fill these gaps in the literature and contribute to theory around work, family, race and 

health behaviors, we used a national data set of US families, including births from 2008-2013, to 

examine two questions. First, we examined how employment status and occupation type were 

related to BF duration, particularly when included alongside race in a multivariate model. We 

hypothesized that not working would be associated with the longest average BF duration 

compared to both professional/managerial occupations and to service/labor occupations. We also 

hypothesized that among those who work, a professional/managerial occupation would be 

associated with longer BF duration than working in a service/labor occupation.  
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Second, we wanted to explore whether employment status and occupation type related to 

BF duration differentially for White versus Black mothers. We hypothesized that race would 

moderate the relationship between employment/occupation type and BF, and we considered 

different possible scenarios for that relationship. In one scenario, not working (compared to 

working) would be associated with more BF among White mothers, but with less BF among 

Black mothers, particularly when compared to working in professional jobs. This is based on 

prior research22 and on qualitative work and theory.60 It could be the result of greater social 

support for working mothers in Black versus White communities, as well as differential selection 

into employment among mothers of young children, in part because of different preferences.60 

An alternative scenario would be that not working is associated with more BF among both 

groups of mothers, regardless of the occupation of mothers in the comparison groups, and that 

the difference is larger among Black mothers than among White mothers. This could happen 

because working creates additional barriers to BF for Black mothers than it does for White 

mothers, such as discriminatory treatment at work.53  

Findings with regard to these questions would inform theoretical understandings about 

the interplay between work, family and race. They would also provide newer quantitative 

estimates of the degree of these relationships from a sample of US mothers. Also, the findings 

could help inform public health policy efforts to increase BF among all US mothers and reduce 

BF disparities.65 

Methods 

Data set  

The Panel Study of Income Dynamics is a longitudinal, nationally representative 

survey of US families conducted at the University of Michigan, which has followed multiple 
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generations of the same families since as early as 1968.66,67 The survey includes extensive 

information about socioeconomic variables, family characteristics and other topics, and 

refresher samples have been added to the dataset since its inception to increase 

representativeness. The Panel Study of Income Dynamics collected Child Development 

Supplement data in 2014 to obtain more detailed information on development, health and 

other topics for the children of the main sample members. We linked data on children’s health 

outcomes, including BF, from the 2014 Child Development Supplement with data on their 

biological mother’s sociodemographic and work characteristics from the main study (waves 

2007 through 2015). Data were collected using computer-assisted telephone interviews. Most 

of the data are publicly available online.67  

 

Inclusion criteria  

Respondents had to be the biological mother of a child in the 2014 Child 

Development Supplement and have complete information on employment and occupation 

for the five months after the month when the child was born. Because Panel Study of 

Income Dynamics respondents were labeled only as male or female, we have no 

information about other gender identities.68 

Of the 4,333 children in the Panel Study of Income Dynamics’ Child Development 

Supplement, 3019 were excluded because they were over age 5 at the time of data collection. 

Of the remaining 1314, an additional 6 were excluded because we could not link the child to 

their biological mother. Of the remaining 1308, 338 were excluded due to missing 

information on one or more key variables. The most commonly missing data was 

employment and occupation type for the first six months postpartum (n=283). After these 

exclusions, we had an analytic sample of n=970 cases.  
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Because there were siblings among the 970 children in the analytic sample, there were 

802 unique mothers included. For all variables except for race, we used responses specific to 

the time period when that child was born. For mother’s race, we used the most recent 

response available. Sensitivity analyses were used to address potential clustering effects 

among children with the same biological mother. 

Our study was reviewed by the University of California, Irvine Human Research 

Projections Program and determined to not qualify as human subjects research. The data that we 

received and used for this secondary analysis did not contain identifying information for study 

participants. To note, the researchers who originally collected the Panel Study of Income 

Dynamics data obtained informed consent from all study participants.67 

 

Measures 

BF initiation and duration: Respondents were asked if participating children age 5 years 

or less were breastfed at all, and if so, at what age (in months) did the child stop BF. BF duration 

ranged between 1 and 60 months; responses of 13 months or more were top-coded to 12 months, 

given the recommendations and evidence about BF for that duration.2 All mothers who were still 

BF at the time of data collection had already breastfed more than 12 months, so we did not have 

any instances of censored BF data. 

Mother’s race: Respondents could select up to three races; we used the first race 

mentioned. We collapsed Latino/Hispanic, Asian, Native Hawaiian or Pacific Islander, 

and Other into a single category, Other Races, and left White and Black as additional 

categories.  

Occupation: In all waves of the survey, adults reported employment status every 

month. We obtained the mother’s employment status for the first through fifth months 
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following the month when the child was born. Mothers who reported either not working or 

being unemployed for all five months were categorized as not working for this analysis. For 

those who reported working at least one of those five months, whether in their primary or 

secondary job, we considered them employed in the analyses and obtained the occupation 

code associated with that job. Occupation codes were in 3-digit, US Census 2000 format 66,69. 

We classified codes 01-354 as professional/managerial occupations – this included 

Education, Training, and Library Occupations (codes 220-255) and Healthcare Practitioners 

and Technical Occupations (300-354). We categorized codes 360 through 983 as 

service/manual labor occupations; these included Office and Administrative Support 

Occupations (500-593) and Personal Care and Service Occupations (430-465).   

Self-employment was categorized like other jobs. Mothers whose employment status 

did not fit these categories, for instance because they were students and did not report 

working, were excluded from analysis because they did not have an occupation code. The 

survey did not specifically assess maternity leave. If a mother was on maternity leave for the 

five months after giving birth (or left her job) and described herself as not working in the 

survey, then she was classified as not working. However, if a mother had maternity leave for 

any length of time but still listed herself as working for a given job during at least one of 

those five months, then she was categorized as working in that job.    

Covariates: We controlled for other variables that were shown to be associated 

with maternal race and BF behaviors in the literature and in our bivariate analyses. 

Specifically, we controlled for maternal age at delivery (continuous);70,71 educational 

attainment71-73 dichotomized at 16 or more years, approximately equivalent to having a 

bachelor’s degree; mother’s marital status74,75 from a variable classifying adults as either 
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the wife/spouse or, if not married, the “head of house”; and whether the child was born 

with low birth weight76,77, defined as below 88 ounces (5.5 lbs).  

 

Analysis 

Descriptive statistics  

We conducted descriptive statistics for all variables, specifically, weighted means and 

standard deviations for continuous variables and weighted proportions for categorical variables, 

for the overall sample and stratified by race and by employment status. All statistical analyses 

were conducted in Stata 16.1 MP. Alpha of 0.05 was used to determine statistical significance.  

 

Multivariate models  

 We used zero-inflated negative binomial regression models to estimate BF duration 

ratios, where BF duration was modeled as a count of the total number of months that the child 

was reported to have been breastfed. This modeling approach was chosen since BF involves both 

the choice to initiate BF and to maintain BF once initiated. Although zero-inflated negative 

binomial models can allow for different sets of covariates in the duration and initiation models, 

we used the same set of variables based on the literature and our bivariate analyses which 

suggested that they are related in similar ways to both BF outcomes. We conducted a Vuong test 

to confirm that there was overdispersion of zero values and that a zero-inflated model was 

appropriate. All models accounted for sampling weights.  

We created two nested multivariate zero-inflated negative binomial regression models, 

both predicting BF duration and initiation. The first model included the main effects for maternal 

race and employment/occupation type, adjusted for covariates, and the second model included 
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those same variables as well as an interaction between race and occupation type. In both models, 

race was modeled using a categorical variable with three categories: White race (reference 

group), Black race and Other races. White was used as the reference group because it is the 

largest race group in this sample. Occupation type was also modeled as a categorical variable 

with three categories: not working (reference group), professional/managerial jobs and 

service/labor jobs. Not working was used as the reference group so that we could compare 

outcomes for mothers exposed to distinct employment situations to mothers who are not 

employed. 

From these models, we estimated predicted BF duration by maternal race and occupation 

and graphed those predictions for the models without and with an interaction term. We used 

contrasts of marginal linear predictions to test which pairwise comparisons of occupation groups 

by race, and of race by occupation groups resulted in statistically significant differences.  

We accounted for the sampling design by using the main child sample weights for the 

Child Development Supplement (based on child’s sex, birth year, race/ethnicity and 

geographic region), as well as the stratum and cluster weights for the main Panel Study of 

Income Dynamics survey. It should be noted that the weights were not designed for our 

specific subsample (e.g. mothers of children younger than 5).  

Sensitivity analyses  

We used alternative modeling approaches to account for potential clustering effects for 

children born to the same mother. These included running the models with only one child per 

mother and using multilevel models with a random intercept for the mother. We also ran the 

models with robust standard errors. 

Results 
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Descriptive statistics   

The characteristics of the study sample are shown in Table 2.1. Overall, 71% of mothers 

initiated BF, and this was notably lower for Black mothers (54%) and those working in service 

or labor occupations (63%). Among those who breastfed, average duration was 6.9 months; 

when stratified by race, BF duration was longest among White mothers at 7.3 months, followed 

by mothers of other races at 6.3 months, while Black mothers had shortest average duration, with 

5.1 months. By employment and occupation type, mothers who did not work or who worked in 

professional/managerial occupations had similar duration, 7.3 and 7.4 months respectively, while 

those in service/labor occupations had 5.9 months average duration.  

Approximately two thirds of mothers in the sample were employed during the first six 

months postpartum, with 35% in service/manual labor occupations and 31% in 

managerial/professional occupations. Among Black and White mothers, 34% reported not 

working, for mothers of other races, 35% reported not working. White mothers were 

overrepresented for managerial/professional occupations, as 34% of those workers were White, 

while Black women were overrepresented for service/manual labor occupations, among whom 

47% were Black.  
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Table 2.1. Weighted sociodemographic characteristics, health outcomes and 
occupational characteristics for analytic sample of mothers and infants 

 Total 

n= 970 

By employment status/ 

occupation type 

By race 

Not 

working 

 

n=340  

Managerial/ 

professional  

 

n=252  

Service/ 

manual labor  

 

n=378  

White 

 

n=510  

 

Black 

 

n=354 

 

Other 

 

n=106 

 

Mother’s socio-demographic 

characteristics 

       

Race        

White, % 69.1 69.0 76.9 62.4    

Black, % 13.6 13.5 8.5 18.2    

Other races, % 17.3 17.6 14.6 19.4    

Age, mean (SD) years 29.1 (5.4) 27.9 (5.7) 31.0 (4.4) 28.7 (5.6) 29.7 (5.2) 26.5 (4.8) 28.9 (6.1) 

Education (bachelors degree or 

higher), % 

42.0 28.0 76.3 25.2 50.4 19.2 26.1 

Mother is not married, % 15.1 13.5 8.8 22.1 9.5 51.8 8.5 

Health outcomes and BF behaviors        

BF behaviors        

Child initiated BF, % 71.4 71.4 80.0 63.6 74.0 54.1 74.4 

BF duration,  

mean (SD) monthsa 

(Among the n=628 who  

initiated) 

6.9 (4.0) 7.3 (4.1) 7.4 (3.9) 5.9 (3.9) 7.3 (4.0) 5.1 (3.4) 6.3 (4.2) 

Infant born with low birth weight, 

% 

6.2 6.5 5.6 6.3 6.3 8.9 3.5 

Mother’s employment and occupation, 

first 6 months postpartum 

       

Not working, % 34.2    34.2 34.0 34.8 

Managerial/professional 

occupation, % 

30.9    34.4 19.4 26.1 

Service/manual labor occupation, 

% 

34.9    31.5 46.6 39.2 

aBF duration was top-coded at 12 months.   
SD=standard deviation. 
Proportions (%), means, and standard deviations take Panel Study of Income Dynamics survey weights into account. 
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Work and BF duration  

The results of the regression model without the occupation by race interaction are 

provided in Table 2.2. We did not find any significant differences in odds of BF initiation by 

occupation or race.  

Mothers in a service/labor occupation had the shortest average BF duration of the three 

groups. After accounting for potential differences in BF initiation by work status, in Model 1 we 

found that working in a service/labor occupation was associated with significantly shorter BF 

duration compared to not working during the first six months postpartum (ratio [95% CI]=0.84 

[0.72, 0.99]), after accounting for potential confounders. Working in a professional/managerial 

occupation was not significantly different from not working (ratio [95% CI]=0.95 [0.82,1.12]). 

These findings indicate that women working in a service/labor occupation stopped BF 16% 

earlier than their non-working counterparts. These relationships were also apparent in the 

predicted duration by race in Figure 2.1, where BF duration was similar for mothers who did not 

work and those in professional/management jobs, and notably lower for those in service/labor 

jobs.  

Model 1 also showed that Black mothers had BF duration that was roughly three-quarters 

that of White mothers (ratio [95% CI] = 0.78 [0.66, 0.93]). In other words, after accounting for 

potential differences in BF initiation by race, Black mothers stopped BF 22% earlier than their 

White counterparts. Women of other races did not have significantly different average BF 

duration compared to White women in the fully adjusted model. This appears in Figure 2.1 as 

well, where predicted BF duration for Black mothers is the lowest for all groups, consistently 

below four months, while White mothers had the longest duration, followed closely by mothers 

of other races.  
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Of the other covariates included in Model 1, older age was positively associated with 

duration, while the mother being not married was significantly and negatively associated with 

duration (see Supplemental Table S2.1). 

Model 2 included an interaction between employment/occupation type and race. The 

interactions for Black versus White race and both occupation groups were statistically 

significant, indicating that the relationship between employment/occupation type and BF 

duration differed by race. There was a strong interaction effect for Black mothers in professional 

jobs compared to white mothers who did not work, ratio [95% CI] =1.72 [1.10, 2.69], and for 

Black mothers in a service/labor job compared to white mothers who did not work,  ratio [95% 

CI] =1.55 [1.02, 2.34]. This was apparent in the predicted duration values shown in Figure 2.1 

(and Supplemental Table S2.2). For White mothers, not working was still associated with the 

longest duration (predicted duration [95% CI]=5.94 months [5.15, 6.73]), followed by 

managerial/professional work (duration [95% CI]=5.29 months [4.16, 6.43]), with service/labor 

workers having the shortest average duration (duration [95% CI]=4.37 months [3.40, 5.34]). 

However, for Black mothers, BF duration was longest among those working in a 

managerial/professional occupation (predicted duration [95% CI]=4.68 months [2.28, 7.08]), and 

shorter for mothers who do not work (duration [95% CI]=2.97 months [2.13, 3.80]) and who 

work in a service/labor occupation (duration [95% CI]=3.11 months [2.23, 3.99]). A similar if 

attenuated pattern emerged for women of other races, where managerial/professional work was 

associated with the longest average BF duration. 

Contrasts of marginal linear predictions showed that the lines representing BF duration 

across the three occupation groups were not parallel for Black and White mothers (p=0.029), and 

in particular among mothers who did not work, predicted duration was significantly longer for 
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White mothers than Black mothers (p<0.001). Within race groups, predicted duration was 

significantly different comparing managerial/professional jobs versus not working among Black 

mothers (p=0.030) and comparing service/labor jobs versus not working among White mothers 

(p=0.015).  

Table 2.2. Breastfeeding duration and initiation by mother’s employment status/occupation 
type and race 

 Model 1 Model 2 

BF initiation Ratio (95% CI) Ratio (95% CI) 

Occupation type (Not working = ref)     

Professional/managerial 1.146 (0.642, 2.046) 0.942 (0.463, 1.920) 

Service/labor 0.747 (0.438, 1.274) 0.735 (0.379, 1.425) 

Race (White = ref)     

Black race 0.620 (0.374, 1.028) 0.641 (0.278, 1.476) 

Other race 1.294 (0.750, 2.232) 0.926 (0.325, 2.638) 

Occupation type * Race     

Black race & professional/managerial   1.114 (0.260, 4.784) 

Black race & service/labor   0.868 (0.320, 2.359) 

Other race & professional/managerial   5.860 (0.429, 79.967) 

Other race & service/labor   1.170 (0.192, 7.142) 

BF duration Duration Ratio (95% CI) Duration Ratio (95% CI)  

Occupation type (Not working = ref)     

Professional/managerial 0.953 (0.815, 1.115) 0.904 (0.762, 1.072) 

Service/labor 0.843* (0.716, 0.993) 0.795* (0.663, 0.954) 

Race (White = ref)        

Black race 0.783* (0.658, 0.933) 0.562* (0.444, 0.712) 

Other race 0.865 (0.744, 1.004) 0.812 (0.590, 1.118) 

Occupation type * Race (White and not 

working = ref) 
     

Black race & professional/managerial    1.720* (1.101, 2.686) 

Black race & service/labor    1.546* (1.020, 2.343) 

Other race & professional/managerial    1.083 (0.672, 1.746) 

Other race & service/labor    1.122 (0.670, 1.877) 

CI = Confidence Interval.  *P-value <0.05.   Both models are zero-inflated negative binomial models (ZINB) with n=970 
participants. Coefficients displayed here have been exponentiated.  The ratios in the top half of the table represent the odds of 
initiating BF; we obtained these by exponentiating and then inverting the original coefficients from the ZINB model. The ratios 
in the bottom half represent ratios for BF duration. Models included survey weights. Both models control for mother’s age in 
years at time of child’s birth (range 15.6 to 45.8 years), mother’s educational attainment (college graduate versus not), mother’s 
marital status, and whether the infant is was born with low birth weight or not.   
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Figure 2.1. Predicted breastfeeding duration by mother’s employment status/ 
occupation type and race 

 
 The predicted margins for BF duration are based on two adjusted zero-inflated negative binomial regression models: Model 1 
predicted BF duration based on mother’s employment status/occupation type and race with no interaction term, while Model 2 
included an interaction between race and employment status/occupation type. Predicted values and confidence intervals are 
shown in supplemental tables. 
 

Sensitivity analyses   

The models that accounted for potential clustering among children born to the same 

mother did not produce notably different results. Table S3 shows the results of interaction 

models for BF initiation and duration without and with random effects for siblings born to the 

same mother. The relationships between race, occupation and BF outcomes are consistent in 

terms of direction and statistical significance even when potential clustering among siblings 

was included. One exception was that in the BF duration models that accounting for clustering 

among siblings, the coefficient for the interaction between Black (vs White) race and 

professional/managerial work (vs not working) was no longer statistically significant, although 

it remained similar in magnitude. Conversely, the coefficient for the interaction between Black 

(vs White) race and service/labor work (vs not working) became statistically significant in the 

model that accounted or sibling clustering; the magnitude of this coefficient was also similar 

compared to the original model. 
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Discussion 

Main finding  

We found that among US mothers, working in a service/labor job was associated with 

about one month less BF compared to not working or professional/management work. When 

we considered race as a potential moderator, we found that while not working was associated 

with the longest BF duration among White mothers, working in a professional/management job 

was associated with the longest BF duration among Black mothers.  

Our hypothesis that not working would be associated with longer duration overall was 

supported, but only in comparison to service/labor occupations, which are typically less 

accommodating of BF.25 Not working was not significantly different from 

professional/managerial work, which is more likely to accommodate BF. This aligns with the 

findings of Kimbro and colleagues, who found that working in an administrative or manual job 

was associated with one-third higher odds of quitting BF than not working, while they found no 

significant differences between not working and the other occupations.21 Our findings also 

corroborate literature showing that professional and managerial jobs are associated with longer 

BF duration than administrative, manual or service jobs.11,23 

When we considered differences by race, the presumptive advantage of not working on 

BF only held for White women. Not working was not associated with an apparent advantage in 

BF duration among Black women or women of other races; in fact, among Black women, 

working in professional/managerial jobs was associated with the longest BF duration on 

average across our three occupation categories. This contrasted with the results of Visness and 

colleagues in that they found not working to be advantageous for BF duration for White and 

Black mothers. However, they found this advantage to be stronger and more consistent among 
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White mothers than among Black mothers.22 

There are multiple possible explanations for the finding that, among Black mothers, the 

longest BF duration occurred among those in professional/management work, while among 

White mothers, the longest duration occurred among those who did not work. In general, this 

aligns with the thrust of Dow’s Market-Family Matrix framework, that paid work and 

motherhood responsibilities can sometimes be mutually beneficial and sometimes come into 

conflict.60 Exposure to institutional racism78 and the impact of BF policies78 differentially affect 

women by race, and this could contribute to the moderating effect by race. Alternatively, there 

may be differential selection into not working that influenced BF among Black and White 

mothers. This selection could be driven by different preferences, ideals and concerns about 

staying at home versus working while one’s child is young.60,79 These differences in norms and 

preferences could feed into distinct decision-making processes about employment/occupation 

and BF for White and Black mothers. It is also possible that Black professional mothers who 

overcame racial adversity in the workplace were better resourced or had better health. 

To note, even in the subgroups that had the highest BF rates, such as mothers in 

management/professional occupations, a large proportion of mothers were not meeting the six-

month BF recommendation.2 Even among the mothers in professional/management jobs, 20% 

did not initiate BF, and among those who did initiate, the average duration of 7.4 and a standard 

deviation of nearly four months indicated that many had duration far below the six month 

target. These findings align with the idea that greater support is needed for continued BF for all 

populations of women in the US.65  
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Strengths and Limitations 

This study had some limitations. The Panel Study of Income Dynamics Child 

Development Supplement did not collect data about whether BF was exclusive or not. The BF 

advantage associated with not working may be stronger if exclusive BF is the outcome of 

interest. In addition, prior research suggests Black mothers are more likely than White mothers to 

supplement with formula,80 so a focus on exclusive BF could show larger racial disparities. Also, 

we operationalized work experiences using broad groupings of occupation codes, and this meant 

that we could not capture certain differences within these broad occupational categories that are 

important for BF, like schedule flexibility,14 experiences specific to the worksite, or the unique 

pressures or stressors facing Black workers compared to White workers.52,81 This could mean 

that we are underestimating the role of work on BF outcomes. Health selection into employment 

could complicate the relationship between not working and BF.82 Finally, we could not account 

in a rigorous way for maternity leave, which may be related to BF duration.19  

These limitations are counterbalanced with several strengths. PSID captured work data 

specifically for the period immediately following the child’s birth. This was an advantage over 

other studies that relied on occupation during pregnancy.25 Also, we used BF duration as an 

outcome, which provided more granularity and more statistical power than a dichotomous 

outcome, e.g. whether or not mothers achieved six months of BF.  

The present work adds additional information to the established positive relationship 

between socioeconomic status and BF duration26,71 by centering the unique role of occupational 

status.5 Income, occupation, education are distinct but interrelated ways to measure 

socioeconomic status.83,84 In the present study, we were interested in occupation not as a measure 

of socioeconomic status or social class, but rather as a proxy for working conditions85,86 related 
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to BF, such barriers to taking lactation breaks and control over her schedule, that a mother might 

experience during working hours. Even after controlling for education, we found that occupation 

type was a significant predictor of BF duration. Future research should study whether occupation 

type mediates the relationship between income and BF duration. Also, future studies should 

examine whether other causal factors associated with education, income and occupation, such as 

quality of lactation care,87 may explain some of the relationship between occupation type and 

racial differences in BF. 

Conclusions 

Our findings suggest it is important to take race into account when drawing broader 

conclusions about how work can affect parenting-related behaviors like BF. Particularly in the 

US, structural racism has had and continues to have a powerful impact on the parenting choices 

and work opportunities available to Black and White mothers. There are striking historical 

examples, particularly the legacy of slavery and of Black mothers being forced to nurse White 

infants, sometimes at the expense of feeding their own child.35,44,45 Those factors continue to 

have ripple effects, and are layered on top of BF challenges Black mothers still may face, like 

racism on the job,52 as well as innovative resources and strengths present in their 

communities.60,88,89  

We found that the racial disparities in BF were smaller among women in 

managerial/professional occupations. However, there is a clear need to increase workplace 

supports for BF for all working women, and particularly those in labor and service jobs. 

Relevant interventions already exist,89-91 including lactation programs for hospital employees92 

and corporate initiatives to reduce work-family conflict and increase schedule control.93 These 

could be implemented more broadly and should be tailored to Black mothers. Future work 
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should consider specific working conditions like demands and controls94 as well as union 

presence95,96 and explore how they relate to both race and BF. Selection into employment and 

occupation should be further examined, potentially using propensity score matching.9,97 Future 

research also needs to consider BF and work experiences among other groups of parents, in 

particular Latinx, Asian American and Native American/American Indian families, 

immigrants,26,98 as well as trans-identified or other gender non-binary, breast or chest-feeding 

parents,68 and lesbian and gay parents.99   

 

Table S2.1. Full set of multivariate models predicting breastfeeding initiation and duration 
by mother’s race and employment status/occupation type 

 

Minimal model: 
Unadjusted effects of work 

and race 
on BF 

Model 1: 
Adjusted model, 

no interaction term 

Model 2: 
Adjusted model, 

with interaction term 

Odds of initiation Ratio 95% CI Ratio (95% CI) Ratio (95% CI) 
Occupation type (compared to 
not working) 

      

Professional/managerial 1.582 (0.917, 2.732) 1.146 (0.642, 2.046) 0.942 (0.463, 1.920) 
Service/labor 0.737 (0.435, 1.252) 0.747 (0.438, 1.274) 0.735 (0.379, 1.425) 

Race (White = Ref)       

Black race 0.469* (0.299, 0.735) 0.620 (0.374, 1.028) 0.641 (0.278, 1.476) 

Other race 1.121 (0.666, 1.890) 1.294 (0.750, 2.232) 0.926 (0.325, 2.638) 
Occupation type * Race, 
interaction (White and not 
working = ref) 

  
    

Black race &  
professional/managerial 

    1.114 (0.260, 4.784) 

Black race & service/labor     0.868 (0.320, 2.359) 

Other race &  
professional/managerial 

    5.860 (0.429, 
79.967) 

Other race & service/labor     1.170 (0.192, 7.142) 

Age in years (range 15.6 to 
45.8 years) 

  0.988 (0.942, 1.037) 0.988 (0.942, 1.036) 

Education (bachelor’s degree 
or higher) 

  2.119* (1.203, 3.733) 2.091* (1.182, 3.701) 

Mother is not married   1.311 (0.641, 2.680) 1.296 (0.632, 2.658) 
Low birth weight infant   0.807 (0.322, 2.023) 0.787 (0.313, 1.979) 
BF duration Duration 

Ratio 95% CI Duration 
Ratio (95% CI) Duration 

Ratio (95% CI) 

Occupation type (Not working 
= ref)       
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Professional/managerial 1.006 (0.868, 1.166) 0.953 (0.815, 1.115) 0.904 (0.762, 1.072) 
Service/labor 0.816* (0.688, 0.967) 0.843* (0.716, 0.993) 0.795* (0.663, 0.954) 

Race (White = ref)       
Black race 0.690* (0.593, 0.804) 0.783* (0.658, 0.933) 0.562* (0.444, 0.712) 

Other race 0.870 (0.751, 1.008) 0.865 (0.744, 1.004) 0.812 (0.590, 1.118) 

Occupation type * Race (White 
and not working = ref) 

  
    

Black race &  
professional/managerial 

    1.720* (1.101, 2.686) 

Black race & service/labor     1.546* (1.020, 2.343) 
Other race &  
professional/managerial 

    1.083 (0.672, 1.746) 

Other race & service/labor     1.122 (0.670, 1.877) 
Age in years (range 15.6 to 
45.8 years) 

  1.022* (1.007, 1.038) 1.022* (1.007, 1.037) 

Education (bachelor’s degree 
or higher) 

  1.002 (0.881, 1.139) 1.002 (0.881, 1.139) 

Mother is not married 
  

0.755* (0.596, 0.957) 0.758* (0.597, 0.962) 

Low birth weight infant   0.702 (0.489, 1.006) 0.712 (0.499, 1.014) 
*P-value <0.05 
CI = Confidence Interval. 
Models 1 and 2 are the same models shown Table 2 of main manuscript, but here the covariates are also included. All models are 
zero-inflated negative binomial models (ZINB) that include n=970 respondents. Coefficients displayed here have been 
exponentiated.  The odds ratios in bottom half of table represent the odds of initiating BF; we obtained these by exponentiating 
and then inverting the original coefficients from the ZINB model. Models included survey weights.  

 

 

Table S2.2. Predicted breastfeeding duration based on mother’s employment 
status/occupation type and race 

 Model 1: Adjusted model without interaction term 
 

Model 2: Adjusted model with interaction between race and 
employment status/occupation type 

 
Race Not working 

 
Duration  
(95% CI) 

Managerial/ 
professional 
occupation 
 
Duration  
(95% CI) 

Service/labor 
occupation 
 
Duration  
(95% CI) 

Not working 
 
Duration  
(95% CI) 

Managerial/ 
professional 
occupation 
 
Duration  
(95% CI) 

Service/labor 
occupation 
 
Duration  
(95% CI) 

White  5.64 (4.91, 6.38) 5.55 (4.52, 6.59) 4.41 (3.65, 5.18) 5.94 (5.15, 6.73) 5.29 (4.16, 6.43) 4.37 (3.40, 5.34) 

Black  3.87 (3.02, 4.72) 3.85 (2.81, 4.89) 2.94 (2.13, 3.75) 2.97 (2.13, 3.80) 4.68 (2.28, 7.08) 3.11 (2.23, 3.99) 

Other  5.16 (4.01, 6.32) 5.05 (4.23, 5.86) 4.08 (3.14, 5.03) 4.74 (3.20, 6.27) 5.79 (4.06, 7.53) 4.07 (2.43, 5.70) 

CI = Confidence Interval 
The predicted margins for BF duration are based on two zero-inflated negative binomial regression models with n=970 
respondents, both adjusted for potential confounders (mother’s age, educational attainment, marital status, and whether or not 
the infant was born with low birth weight). Model 1 predicted BF duration based on mother’s employment status/occupation 
type and race with no interaction term, while Model 2 included an interaction between race and employment status/occupation 
type.   
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Table S2.3. Sensitivity analyses to assess effects of clustering among siblings born to same 
mother 
 

 

1. BF initiation: 
Not accounting for 

sibling clusters 

2. BF initiation: 
Accounting for sibling 

clusters 

3. BF duration: 
Not accounting for sibling 

clusters 

4. BF duration: 
Accounting for sibling 

clusters 

 OR 95% CI OR (95% CI) b (95% CI) b (95% CI) 

Occupation type 

(Not working = ref) 
        

Professional/ 

managerial 
1.059  (0.616, 1.821) 1.114 (0.280, 4.436) -0.981* (-1.919, -0.044) -0.993*    (-1.952, -0.034) 

Service/labor 0.702  (0.437, 1.126) 0.564 (0.171, 1.856) -1.770* -(2.730, -0.811) -1.461*    (-2.411, -0.512) 

Race (White = ref)         

Black race 0.421* (0.251, 0.706) 0.123* (0.031, 0.488) -1.792* (-3.005, -0.579) -1.700* (-2.910, -0.491) 

Other race 1.068  (0.459, 2.486) 1.171 (0.146, 9.372) -0.776  (-2.421, 0.868) -0.426  (-2.064, 1.212) 

Occupation type * 

Race (White and not 

working = ref) 

        

Black race &     

professional/ 

managerial 

1.456 (0.622, 3.405) 1.816 (0.214, 15.441) 1.963* (0.187, 3.738) 1.833 (-0.005, 3.670) 

Black race &  

service/Labor 
1.175 (0.604, 2.285) 0.781 (0.150, 4.063) 1.594 (-0.006, 3.194) 1.580* (0.050, 3.111) 

Other race &  

professional/ 

       managerial 

3.304 (0.596, 18.324) 11.326 (0.299, 428.695) -0.499  (-2.752, 1.755) -0.793 (-3.067, 1.481) 

Other race &      

service/labor 
0.888 (0.297, 2.659) 0.660 (0.044, 9.938) 0.871  (-1.388, 3.129) 0.289 (-1.911, 2.489) 

OR = Odds ratio. b= Regression coefficient.  
*P-value <0.05 
The models for BF initiation (models 1 and 2) were based on logistic regression with n= 969 respondents. The models for BF 
duration (3 and 4) were based on multivariate linear regression models with n=627 respondents. The two models that control for 
clustering among siblings (2 and 4) were mixed models with random effects the mother. Models 1 and 3 are similar to the 
initiation and duration components of the interaction model shown in Table 2 of the main manuscript, but they are not identical 
because the models in Table 2 were estimated using a different modeling approach. 
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CHAPTER 3 

Low job control and racial disparities in breastfeeding 

Abstract  

Background  

Psychosocial working conditions can impact mothers’ breastfeeding (BF) behaviors, and Black 

women are exposed to more psychosocial occupational hazards, such as low job control, than 

White women. However, no study has assessed whether low job control predicts BF outcomes, 

or whether it mediates racial BF disparities.  

Methods  

We linked questionnaire data on BF outcomes in the Panel Study of Income Dynamics (PSID) 

2014 Child Development Supplement with mothers’ occupation and race in the PSID Main 

Interview. Utilizing mothers’ occupation title, we merged low job control scores from an original 

job exposure matrix (based on 5 items from the NIOSH Quality of Work Life questionnaire).  

We assessed mediation two ways. First, applying the Baron and Kenny mediation approach, we 

created zero-inflated negative binomial (ZINB) models to assess whether including low job 

control reduced the relationship between Black vs White race and breastfeeding 

initiation/duration. Second, we created a path model for race, low job control, and odds of BF 

duration for less than six months and for at least six months (both compared to no BF), 

controlling for mother’s education, working hours, marital status, and infant low birthweight.  
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Results  

Among n=631 working mothers, 69% were White, 13.5% were Black and 17.5% identified with 

other races. Overall, 71% initiated BF, with average duration 6.7 months. Compared to White 

mothers, Black mothers breastfed less (5.6 months compared to 7.0 months).  

In both modeling approaches, Black mothers had significantly more exposure to low job control 

than White mothers (in fully-adjusted regression model, β=0.294, p<0.05). Adding low job 

control to the ZINB model reduced some of the Black vs White variability in breastfeeding 

initiation. In the path models, low job control was associated with decreased odds of longer-term 

(less than six months) BF (OR=0.61, p<0.05). Low job control explained 31% of the Black vs 

White difference for both shorter term and longer-term BF. 

Conclusion 

This is the first study to demonstrate that low job control predicts BF outcomes, and that low job 

control partially explains racial inequities in BF among US mothers. We utilized a novel job 

exposure matrix for psychosocial working conditions. These findings indicate that addressing 

working conditions could improve BF promotion interventions and racial inequities.  

 

Introduction 

Empirical background  

Breastfeeding: Breastfeeding (BF) has been associated with numerous health benefits 

including a stronger immune system and reduced risk of many infections for infants and young 

children,1,2 and reduced risk of certain cancers among mothers.3,4 Leading health organizations 

urge mothers to exclusively breastfeed until their child reaches six months of age, and to 

continue BF along with supplemental foods for at least the first year.5,6 The majority of mothers 
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in the United States (US) intend to breastfeed and 79% of new mothers initiate BF.7 However, 

only 20% of US mothers exclusively breastfeed until six months,7 and there are notable racial 

disparities in BF rates. Among White mothers, 82% of White mothers initiate BF and 23% 

exclusively breastfeed for six months, while among Black mothers, 64% of Black mothers 

initiate and 14% breastfeed exclusively at six months.7 This represents an inequity in vulnerable 

periods of the life course of both the child and the mother that can contribute to racial inequities 

in other outcomes later down the line.1,8  

Racial inequities in BF and connection to work: Differing rates of BF among White and 

Black mothers are recognized as a major public health concern.9 These inequities have been 

attributed to various predictors, such as differences in BF-related beliefs and knowledge,10-12 

stressful life events,13,14 differing BF-related family norms,15 access to health insurance16 and 

healthcare quality.15 Research has also examined how structural factors, like varying degrees of 

exposure to infant formula promotion,14,17,18 and barriers due to work and/or school,19,20 may 

contribute to racial inequities in BF. However, in the quantitative literature, more attention has 

been given to the role of attitudes, beliefs and culture (e.g.,11,21,22). Race is a social construct23 

and it cannot itself cause BF behaviors. Rather, race relates to BF by way of other, causal factors. 

People’s exposures to those causal factors are shaped by racism-related processes, like structural 

racism in the past and currently.24-26 Accurately understanding BF disparities – and effectively 

addressing them –  requires that researchers and practitioners understand the modifiable causal 

factors linking race to BF behaviors.9,27   

One example of a causal factor shaped by racism-related processes is work. Work-related 

factors are a major determinant of BF behaviors. Over a quarter of mothers return to work within 

three months of giving birth,28 and BF-related problems at school and work are commonly cited 
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reasons for stopping BF.29 Simply being employed, compared to not being employed, may 

predict less BF,30 but the type of job an employed mother holds complicates that relationship.31  

Racial inequities in working women’s exposure to psychologically and physically hazardous 

working conditions may contribute to differences in BF behaviors.32,33 Numerous historical and 

present-day structural forces, including inequities in educational opportunities, inconsistent 

enforcement of civil rights legislation, stereotypical and discriminatory beliefs among employers, 

and unfair hiring and layoff practices have advantaged White Americans and men, and 

disadvantaged Black Americans and women, in their opportunities to obtain and maintain jobs 

that are safe, fulfilling and decently paid.34-37  

Black women in particular have faced substantially more barriers to obtaining well-paid, 

safe jobs than other groups.33,38  Black women are more likely to work in service occupations or 

transportation, in jobs that offer less flexibility39,40 and jobs without paid maternity leave 41 in 

comparison to White women, who are more likely to work in management or professional 

positions. Further, Black workers may face more barriers to BF than their White counterparts 

even within the same occupation or workplace,42 such as interpersonal racism and discrimination 

from colleagues or supervisors.42-46   

We are aware of three studies that have examined employment status as a potential 

mediator between Black/White disparities in BF, and they present a mixed, sometimes 

contradictory set of findings about the differences in employment among Black compared to 

White mothers and how that relates to BF behaviors. Using a national sample of US mothers, 

Ryan and colleagues19 found that women who full time work had shorter BF periods compared 

to those working either part-time or not at all. They also found that Black women were both 

more likely to work full time and were less likely to BF until six months, when compared to 
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White mothers, although they did not conduct a formal mediation analysis. Second, in a study 

using data from three US cities, McKinney and colleagues15 considered whether employment 

status, among many other factors, may mediate the relationship between race/ethnicity and BF 

duration. Because the proportion of mothers employed at their point of assessment (four months 

postpartum) was similar across their four racial/ethnic groups, they did not present results of the 

formal mediation test.47 Third, Safon and colleagues used a nationally-representative US sample 

to examine whether employment during pregnancy along with other sociodemographic and 

psychosocial variables mediated the relationship between race and BF outcomes. They found 

that Black mothers were less likely than White mothers to be employed, less likely to exclusively 

BF at follow-up, and that being employed was associated with decreased probability of BF at 

follow-up.48 Thus, prior research has only considered employment status, and not working 

conditions, as a potential mediator for racial disparities in BF and has found mixed evidence for 

whether and how employment may explain BF inequities among Black and White mothers.  

Occupation and working conditions: Beyond simply being employed, many elements of 

mother’s work are predictive of BF outcomes, including occupation, access to BF 

accommodations, and working conditions.31 This suggests that it is not simply a question of a 

mother being physically separated from her infant for a period of time that affects BF, but also 

whether her job accommodates regular expression of breastmilk throughout the work day to 

maintain a steady supply.31 These exposures are interrelated – for instance, service/labor jobs are 

less likely to provide access to BF accommodations,49 and more likely to include hazardous 

psychosocial working conditions.50 Pinpointing which workplace exposures are related to BF 

outcomes can aid in the development of workplace BF interventions. Also, because continued 
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BF requires ability to consistently express milk, any barrier that is not addressed can 

permanently disrupt BF for that mother-child dyad.  

Regarding occupation, mothers working in manual, service or administrative 

occupations,30,49,51-54 or occupations that are hazardous or offer little autonomy55 have reduced 

BF duration. In contrast, professional or managerial jobs predict longer BF duration.51 Further, 

lactation-specific accommodations, such as the availability of a lactation room, lactation breaks, 

and supervisor support for BF at work, are predictive of more BF,56-59 as are policies to support 

work-family integration more broadly, like employer-sponsored childcare and maternity 

leave.56,60,61  

An important component of working conditions on BF is psychosocial factors. The 

psychosocial work environment refers to the interaction among people at a workplace and its 

connection to how individuals do their jobs.62,63 Elements of the psychosocial work environment 

that may be deleterious to health include low job control (particularly coupled with high 

demands), lack of social support, job insecurity, low job influence and freedom, and workplace 

violence or harassment.64-69 Existing research on BF has studied how flexibility and access to 

space and time to pump support continued BF,57,60,70 but this literature has not integrated 

commonly-studied psychosocial working conditions. In particular, the degree of control and 

decision-making latitude workers have in a given occupation may be informative for 

understanding BF behaviors. Qualitative data point to the importance of this. For instance, in 

Spencer and colleagues’ exploration of BF experiences among African American women, a 

mother who worked as a cashier in a retail store described the challenges of continuing to BF. "I 

had to go back to work so we could, um, survive…I couldn't just leave the register to pump when 

I needed….my milk supply dropped and I had to start formula." 71 (p 979) This contrasts other 



88  

examples where working mothers were able to take breaks when they needed and could continue 

BF.72 This ability to decide how to structure one’s work day and how to complete tasks is related 

to the construct of low job control. 

Low job control: Low job control is a widely studied psychosocial dimension of working 

conditions that could explain work-related differences in BF. A construct developed in the 1970s 

as part of Karasek’s Job Demand-Control model,73 low job control refers to jobs with low 

decision-making discretion and low intellectual authority for workers. When combined with high 

demands, or a heavy workload, low job control contributes to job strain,73,74 which is predictive 

of coronary heart disease68,75 and a variety of other physical and mental health outcomes.67,76-80 

Low job control among pregnant women has been linked to low birth weight in their offspring.81 

It has also been linked to unhealthy behaviors including decreased physical activity82 and poor 

diet.83 It is similar conceptually to job inflexibility, which has been connected to shorter BF 

duration.60 However, we are not aware of any studies that tested whether BF outcomes may 

associated with this frequently studied working condition. 

High physical workload: High physical workload, which can include frequent lifting, 

pushing, pulling and other repetitive physical motions84 as well as long periods standing85 is 

another commonly studied working condition, and distinct from the psychosocial conditions 

mentioned above. Pregnant women working in jobs with high physical workload have increased 

risk of adverse birth outcomes, including preterm birth,86-88 low birthweight,87,88 preeclampsia, 57, 

and smaller fetal health circumference.85 We are aware of no prior research examining high 

physical workload in conjunction with BF, and theoretically, physical workload is not likely to 

be impact a mother’s ability to continue BF. However, high physical workload provides useful 

perspective in this study, as it is relevant to many other maternal health outcomes.84,87 Scholars 
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have suggested that racial disparities in high physical workload may contribute to the racial 

disparities in small-for-gestational age and preterm birth,89,90 and the present study makes a 

similar argument for low job control and BF outcomes. 

Research Questions 

In this study, we argue that psychosocial working conditions, namely low job control, can 

influence BF outcomes and contribute to racial inequities in BF. We hypothesize that low job 

control is predictive of less BF and that physical workload is not associated with BF outcomes. 

Then, we considered whether low job control mediates the relationship between race and BF 

outcomes. We hypothesize that Black mothers would have lower job control than White mothers, 

and that low job control would partially mediate the relationship between White vs Black race 

and BF outcomes. We contrast the job control patterns to high physical workload, another 

important working condition that we do not expect to affect BF.  

 

Methods 

Data set  

We used data from the Panel Study of Income Dynamics (PSID), a nationally 

representative, longitudinal survey of American families.91,92 The PSID includes data 

about socioeconomic, family, health and other characteristics. The surveys were 

conducted using computer-assisted telephone interviews. The PSID employs many 

approaches to minimize attrition across survey wave and reduce non-response, including 

incentives amounting to roughly $1 for each minute of the interview;93 the study has a 

91% overall response rate and 94% wave-to-wave response rate.94 

We combined the 2007-2015 waves of the survey. Because of our focus on 
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working conditions, we only included mothers who reported working and had valid 

employment status and occupational code information within five months of having their 

child.95  

We linked mothers’ sociodemographic and work data to birth and BF information 

of their biological children using the 2014 Child Development Supplement, a 

supplemental survey for children of PSID respondents. Out of 4,333 total children 

surveyed, 1,314 were under 5 at the time of the survey and asked BF questions. We 

linked birth and breastfeed information for 1,308 mothers (six were unable to be linked). 

We excluded another 338 because of incomplete information on at least one key variable, 

leaving 970. The information most commonly missing was employment and occupation 

for the first six months postpartum (n=283).g Of the 970 women with complete data, we 

excluded 339 who reported not working during the first six months postpartum. After 

these exclusions, we had an analytic sample of n=631 mothers with employment, 

occupation, birth, and BF information.  

There were repeat births (e.g. siblings) among the 631 mothers in the analytic sample; 

there were 382 unique mothers included. We conducted sensitivity analyses to examine potential 

clustering effects among children of the same mother, which are reported in the results section. 

The study was determined to not qualify as human subjects research by the University of 

California Irvine Institutional Review Board.  

 
gg Our employment status variable was extracted from over 500 month- and year- specific PSID variables capturing 
respondents’ employment status at their primary and (if relevant) secondary job, and whether they were out of the 
workforce or unemployed (all of which were listed separately depending on whether the mother was classified as the 
“head of house/reference person” or “wife/spouse.”) We used information specific to the five months following the 
month when each mother gave birth. Some respondents were excluded from our sample because of contradictory 
employment responses, even if they had complete information for the relevant variables. For instance, respondents 
who reported working at their “Job 1” during a given month but also reported being unemployed at that time were 
excluded from our sample. 
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Measures 

Breastfeeding initiation and duration: Study participants were asked whether each 

participating child, age 5 years or less, initiated BF or not. For those who did initiate, they were 

asked at what age in months the child stopped BF. In this sample, BF duration ranged from 1 to 

60 months; we top-coded the variable at 12 months based on research and formal 

recommendations for duration up to one year.6 All mothers who were still BF at the time of data 

collection had already breastfed more than 12 months, so the variable did not have any 

censoring. The survey did not assess whether BF was exclusive.  

Mother’s race: Respondents were able to select up to three races; we used the first 

mentioned. Because of limited sample size, we collapsed Latino/Hispanic, Asian, Native 

Hawaiian or Pacific Islander, and Other into a single category, Other Races. We left 

Black and White as additional, separate categories.  

Occupational Characteristics: In the main PSID study, all adult participants reported 

their employment status on a monthly basis. We identified the mother’s employment status 

for the first through fifth months following the child’s birth month, in order to capture the 

first six months postpartum during which exclusive BF is recommended.6 Mothers who 

reported not working or being unemployed for all five months were classified as not working 

and excluded from this study. For those who reported working at least one of those five 

months, whether in their primary or secondary job, we obtained the occupation code 

associated with that job. Mothers who did not have an occupation code, such as students who 

did not report working, were excluded from this study. Self-employment was categorized like 

other jobs.  

To obtain information about working conditions, we utilized a unique job exposure 
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matrix built from the General Social Survey - Quality of Worklife Questionnaire. Five waves 

of the General Social Survey (2002, 2006, 2010, 2014, and 2018) were used.96 These 

responses were used to create a job exposure matrix for two working conditions: low job 

control and high physical workload,97 and we were given access to this matrix for this 

analysis. Job exposure matrices are used to assign values for occupational exposures for 

which data would not otherwise be available, based on detailed occupation code.98 A 

complete description of the creation of the job exposure matrix has been published 

separately.97  

To integrate the job exposure matrix scores, we first converted the occupation codes 

in the PSID, which were in US Census 2000 format,91,99 into the Standard Occupation 

Classification (SOC) format,100 which was used in the General Social Survey. The matrix 

included estimates for low job control and high physical workload at the level of six-digit 

occupation codes. In cases where the matrix had fewer than four responses at that occupation 

code level, we linked scores for a higher, less-specific level. This job exposure matrix 

contained the same working conditions estimates for all workers within a given six-digit SOC 

occupation code, regardless of gender.  

Low job control: The low job control score was calculated based on five General 

Social Survey-Quality of Worklife Questionnaire items covering two domains. There were 

three items about skill development, like whether the respondent has opportunities to develop 

and use special abilities and skills, as well as two items about decision making, like how 

often the respondent can decide how to do their work.96 The Cronbach alpha was based were 

0.67. The possible range for low job control was 5 to 20, with higher values indicating lower 

job control. The average low job control score in a general population of male and female US 
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workers (the General Social Survey sample from which the job exposure matrix was 

created), was 8.8, with a standard deviation of 2.6.101 

High physical workload: High physical workload refers to the amount of physical 

movement that a job requires. This is a distinct concept from demands as described in 

Karasek’s Job Demand-Control model.73 Although the main working condition of interest in 

our study was low job control, we also assessed and analyzed high physical workload with 

respect to BF because it is a commonly assessed working condition.102-104   

The high physical workload score was based on two items assessing whether the 

respondent engages in activities like lifting, pushing, or forceful hand movements at their job. 

The Cronbach alpha was 0.63, and the gamma coefficient was 0.76. High physical workload 

scores ranged from 2 to 4, with higher scores indicating lower physical workload. The average 

high physical workload score in a general population of male and female US workers was 3.0, 

with a standard deviation of 0.5.101 

Covariates: We assessed and controlled for additional variables that were shown, 

both in the literature and in our bivariate analyses, to be associated with maternal race and 

BF behaviors. We controlled for mother’s age at delivery (continuous variable),105,106 

mother’s educational attainment,106-108 categorized 16 or more years, approximately 

equivalent to a having a bachelor’s degree versus less than 16 years; marital status,109,110 

based on two variables that identify whether a mother was a single “head of house” or a 

wife/spouse, and whether or not the child had low birth weight,111,112 defined as less than 

88 ounces (5.5 lbs). We also controlled for hours worked.19,113 We categorized this 

variable as either less than 20 hours per week, 20 to 40, or more than 40 hours per week. 
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Analysis 

We used Stata 16.1 MP for statistical analyses. To determine statistical significance, 

we used alpha of 0.05. We accounted for the sampling design by using the main child sample 

weights for the Child Development Supplement (based on child’s sex, birth year, 

race/ethnicity and geographic region), as well as the stratum and cluster weights for the main 

PSID survey.  

Descriptive statistics  

We calculated descriptive statistics for all variables, for the overall sample and 

stratified by race. For continuous variables we calculated weighted means and standard 

deviations, and for categorical variables, weighted proportions.  

Baron and Kenny-style mediation analysis  

 Mediation models for low job control Following the Baron and Kenny approach to 

mediation analysis,114 we created four multivariate models each to assess whether low job 

control may mediate the relationship between race and BF. Part A assessed whether race was 

predictive of low job control, Part B assessed whether low job control was predictive of BF non-

initiation and duration, Part C assessed to what degree race was predictive of BF initiation and 

duration when low job control was excluded, and Part C’ assessed to what degree race and job 

control were predictive of BF non-initiation and duration. See Figure 3.1. All models adjusted 

for hours worked per week, mother’s age, education, marital status, infant birthweight.  
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Figure 3.1 Mediation model for race, low job control, and breastfeeding 

 
 

We used two different multivariate modeling approaches in accordance with the type of 

dependent variable. For Part A, which had low job control as a dependent variable, we used 

multiple linear regression. For Parts B, C and C’, which had BF initiation and duration as a 

dependent variable, we used models zero-inflated negative binomial regression (ZINB) models. 

This enabled us to estimate BF duration as a count of the months of reported BF, and at the same 

time estimate a ratio for whether or not a mother initiated BF at all. ZINB models can 

accommodate different sets of covariates in the duration and initiation components. However, 

based on prior research and on our bivariate analyses, we used the same aforementioned set of 

covariates for both. For ease of interpretation, we exponentiated the coefficients so that they 

represented ratios (technically, interval rate ratios). We then inverted the ratios for non-initiation 

so they would represent odds of initiating BF. We conducted a Vuong test to confirm that there 

was overdispersion of zero values and that a zero- inflated model was appropriate. All of these 

models accounted for sampling weights. 

To assess whether low job control mediated the relationship between race and BF, we 

compared the change in the coefficient for Black versus White race between Model C and Model 
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C’, for both the initiation and the duration components using a Sobel test. Although it is 

conservative, particularly for a relatively small sample such as this,115 a Sobel test can provide 

additional evidence of the strength of an indirect pathway. Because it was not possible to do a 

Sobel test for ZINB model, we conducted Sobel tests separately for a logistic regression model 

predicting BF initiation and a linear regression model predicting BF duration (for only the 

subsample that initiated).  

Mediation models for high physical workload: We created the same set of multivariate 

models to assess whether high physical workload may mediate the relationship between race and 

BF initiation and duration. As low job control was our primary interest, we focus here on the 

results of the low job control mediation analyses. 

 

Path analysis  

We used path analysis, a subtype of structural equation modeling, to further assess 

whether and to what degree low job control may mediate the relationship between race and BF, 

and to better model interrelationships among all the variables under consideration. We created 

two path models. The purpose of the first model was to establish the extent of racial differences 

in BF outcomes without taking low job control into account. The second model integrated low 

job control and served to show whether low job control mediated the relationship between race 

and BF. Both models used a categorical outcome (no BF, BF less than six months, and BF at 

least six months), applying multinomial regression, and included the full analytic sample of 

n=631. The coefficients for the paths leading to the categorical BF outcomes were exponentiated 

to become odds ratios.  
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To determine whether low job control functioned as a mediator, we first examined 

whether there were statistically significant paths from the race variables to low job control, and 

then from low job control to the two BF outcomes. Then, we calculated direct and indirect 

effects and their p-values for those same relationships. We did separate calculations for Black 

race and other race (both compared to White), and also for the two BF outcomes – BF less than 

six months and BF at least six months (both compared to no BF). The indirect effects were 

calculated by multiplying the coefficients for the race to low job control path by the coefficient 

for the low job control to BF outcome path. The direct effects were estimated based on the race 

to BF outcome coefficient. For both direct and indirect effects, we exponentiated the resulting 

coefficient because the two BF outcome variables were fit as multinomial logistic. To obtain the 

proportion of the total effect mediated by low job control, specific to each of the two BF 

outcomes, we divided the (non-exponentiated) indirect effect by the sum of the indirect and 

direct effects (equivalent to the total effect). We conducted all path models in Stata 15.0 using 

the gsem command. 

 

Results 

Descriptive statistics   

Table 3.1 displays the characteristics of the n=631 working mothers who comprise this 

study sample. Based on weighted univariate statistics, 69% of the sample was White, 14% was 

Black and 18% were of other races. Average age was just under 30 years, 49% of the sample had 

a bachelor’s degree, and 16% of mothers were not married. Overall, 71% of the women initiated 

BF; the proportion was lower for Black mothers (54%) compared to White mothers (73%) and 

women of other races (78%). For those who breastfed, mean duration was 6.7 months overall. 
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Duration was longest among White mothers at 7.0 months, followed by mothers of other races at 

6.1 months, and the among Black mothers, with average duration of 5.6 months.  

 In this sample, low job control scores ranged from 5.5 to 13.6 (maximum possible range 

5 to 20, and higher scores indicate lower job control). The average weighted low job control 

score was 8.8 for the sample overall, with a standard deviation of 0.93. Low job control scores 

were higher on average for Black mothers (9.1) and mothers of other races (9.0) compared to 

White mothers (8.5). In the General Social Survey, which is nationally representative, the 

average job control score is 8.8, which is comparable to our sample.  

For high physical workload, the scores in the sample ranged from 2 to 4, with a standard 

deviation of 0.41; lower scores indicate higher physical workload. Average physical workload 

score was 3.2 in the sample overall; scores were slightly higher for White mothers and mothers 

of other races (3.2 in both cases) than for Black mothers (average score 3.0). These scores were 

comparable to the general population average score of 3.0. 
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Table 3.1. Weighted sociodemographic characteristics, health outcomes and working 
conditions for analytic sample of mothers  

 Total 
n= 631 

By race 
White 

 
n=333 

 

Black 
 

n=223 
 

Other 
 

n=75 
 

Mother’s socio-demographic characteristics     

Race     

White % 69.1    

Black  % 13.5    

Other races  % 17.5    

Age, mean (SD) years 29.7 (5.2) 30.2 (5.0) 26.8 (4.9) 29.9 (5.3) 

Education (bachelors degree or higher), % 48.8 55.9 26.6 36.0 

Mother is not married, % 15.7 10.3 48.1 12.3 

Health outcomes and BF behaviors     

BF behaviors     

Mother initiated BF, % 71.3 73.1 54.0 77.8 

BF duration,  

mean (SD) monthsa 

(Among the n=413 who initiated) 

6.7 (4.0) 7.0 (3.9) 5.6 (3.7) 6.1 (4.3) 

Infant born with low birth weight, % 5.9 6.5 7.2 2.6 

Mother’s job characteristics       

Hours (among those working)     

Less than 20 hours/week, % 10.4 13.5 5.6 2.0 

20 to 40 hours/week, % 72.0 66.4 88.7 80.0 

Over 40 hours/week, % 17.8 20.1 5.7 18.2 

Working conditions, mean (SD) (among those 

working) 

    

Low job control score, possible range 5     

to 20 

8.8 (0.93) 8.5 (0.83) 9.1 (0.96) 9.0 (1.10) 

High physical demand score, possible  

range 2 to 4 

3.2 (0.41) 3.2 (0.40) 3.0 (0.38) 3.2 (0.43) 

aBF duration was top-coded at 12 months.   
Note – SD=standard deviation. Proportions (%), means, and standard deviations take Panel Study of Income Dynamics 
survey weights into account. 
Mother’s working conditions are based on job she reported during at least one of the first five months after giving birth. High 
physical workload and job control measures were linked to occupation codes from a job exposure matrix. Low physical 
workload score means high physical workload. Low job control score indicates high job control.  
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Baron and Kenny-style mediation analysis  

 Mediation models for low job control Table 3.2 shows the results of Baron and Kenny-

style mediation models addressing whether race predicted low job control (Part A), whether low 

job control predicted BF (Part B), and whether low job control mediated the relationship between 

race and BF initiation/duration (Parts C and C’).  

Part A showed that Black mothers and mothers of other races had lower job control than 

White mothers (for Black compared to White mothers: beta [95% CI] = 0.294 [0.027, 0.561]; 

mothers of other races versus White mothers: beta [95% CI] = 0.338 [0.091, 0.584]).h Part B 

showed that each additional point of low job control was associated with a decrease of 30% in 

the odds of initiating BF (Ratio [95% CI] = 0.719 [0.567, 0.912]), and that low job control was 

not significantly associated with BF duration. 

Part C and C’ indicated whether the amount of variation in BF explained by the race 

indicator variables was reduced by adding low job control to a fully adjusted ZINB model. 

Overall, we found that the difference in BF initiation among Black and White mothers was 

accounted for after low job control was added. In Part C, when low job control was not included, 

Black mothers had significantly lower odds of initiating BF compared to White mothers (Ratio 

[95% CI]=0.574 [0.342, 0.965]). When low job control was included in the model in Part C’, the 

Black-White difference in BF initiation was no longer statistically significant and low job control 

was associated with 31% lower rate of initiation (ratio [95% CI]=0.686 [0.542, 0.868) for each 

additional point on the low job control scale). The Sobel tests indicated a marginally significant 

change in the BF initiation coefficient for Black women from C to C’. 

 
hRegarding the covariates in Part A (not shown in Table 3.2), working more than 40 hours per week (beta  
[95% CI]=-0.315 [-0.540, -0.090] and having a college degree (beta [95% CI] = -0.529 [-0.760, -0.298]) were 
significantly predictive of higher job control. Increased age was also associated with higher job control, but it 
narrowly missed the alpha=0.05 significance cut-off (beta [95% CI]=-0.018 [-0.038, 0.001]).  
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In contrast, there were no differences in BF duration between White and Black mothers 

(95% CI=0.733, 1.186 ) to mediate in Part C. Women of other races had no significant 

differences in BF initiation or BF duration to mediate compared to White women (95% 

CI=0.739, 1.117). The Sobel test for the change in Black women’s BF duration coefficient 

between C and C’ was not statistically significant (p=0.13). i   

 Mediation models for high physical workload: The results of the mediation analysis for 

high physical workload are shown in Supplemental Table 3.2. High physical workload did not 

differ by race (Part A), nor was it a significant predictor of BF initiation or duration. In Parts C 

and C’, there was no significant difference in either BF initiation or BF duration after high 

physical workload was added to the model.  

 
  

 
iRegarding the covariates in Part C’ (not shown in Table 3.2), having a college degree was associated with 
significantly higher odds of BF initiation (ratio [95% CI]= 1.803 [1.004, 3.240]). For BF duration in the same 
model, working 20-40 hours per week (ratio [95% CI]=0.772 [0.624, 0.954]), working over 40 hours per week (ratio 
[95% CI]=0.697 [0.550, 0.884]), and being unmarried (ratio [95% CI]=0.745 [0.563, 0.984]) were all associated 
with significantly shorter BF duration. 
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Table 3.2. Low job control as a potential mediator between race and breastfeeding 
initiation and duration 

 

Part A:  Race 
predicting low job 
control  

b (95% CI) 

Part B:  Low job 
control predicting 
BF 

Ratio (95% CI) 

Part C:  Race 
predicting BF (without 
low job control)  

Ratio (95% CI) 

Part C': Race 
predicting BF, with low 
job control 

Ratio (95% CI)  

BF Initiation 
        

Race:  Black (vs White) 

   

   
  0.574* 

(0.342, 0.965) 
 0.640 
(0.385, 1.065)   

Race:  Other races (vs White) 

   

   
  1.733  

(0.740, 4.059)  
 2.119 
(0.884, 5.078)  

Low job control  (higher value = 
lower job control) 

   

   
0.719* 
(0.567, 0.912)  

   0.686* 
(0.542, 0.868)  

BF Duration 
 
  

 
  

 
  

 
  

Race:  Black (vs White) 

   

 
 

 
  0.933  

(0.733, 1.186) 
 0.949  
(0.754, 1.197) 

Race:  Other races (vs White) 

   

 
 

 
  0.909  

(0.739, 1.117) 
 0.929  
(0.753, 1.146) 

Low job control (higher value = 
lower job control) 

   

    
 
0.891  
(0.787, 1.011) 

   0.896  
(0.789, 1.018) 

Low job control         

 Race:  Black (vs White) 

   

 0.294*  
(0.027, 0.561) 

      

 Race:  Other races (vs White) 

   

 0.338*  
(0.091, 0.584) 

      

*P-value <0.05 
Notes:  CI = Confidence Interval. n=631. Both models are zero-inflated negative binomial models (ZINB). Coefficients displayed 
here have been exponentiated.  The odds ratios in bottom half of table represent the odds of initiating BF; we obtained these by 
exponentiating and then inverting the original coefficients from the ZINB model. Models included survey weights. Both models 
control for mother’s age in years at time of child’s birth (range 15.6 to 45.8 years), mother’s educational attainment (college 
graduate versus not), mother’s marital status, and whether the infant is was born with low birth weight or not. 

  



103  

Path analysis 

Figure 3.2 shows the results of two path analytic models, the first without low job control 

and the second with. In the first model, the path between Black and White race and BF for at 

least six months showed that Black mothers were less likely to reach this longer-term BF 

outcome (OR=0.46 [95% CI=0.253, 0.847] even after taking other confounders into account 

(except for low job control). No other paths between race and BF were significant.  

In the second path model, which included low job control, the components of the indirect 

path between race, low job control, and BF at least six months were significant. Specifically, the 

paths between race and low job control indicated that, compared to White mothers, both Black 

mothers and mothers of other races had lower job control (e.g., for Black compared to White, 

beta [95%CI]= 0.607 [0.313, 0.901]). Low job control was also associated with significantly 

decreased odds of long-term BF (compared to no BF) (odds ratio [OR] [95% CI]=0.612 [0.437, 

0.858]). The path between low job control and BF for less than six months tended in the same 

direction but did not meet the statistical significance threshold (OR [95% CI] =0.786 [0.603, 

1.025]). At the same time, the direct path from Black and White race to BF continued to show 

that Black mothers were significantly less likely to BF for at least six months, but the 

relationship was slightly attenuated (OR=0.514, 95%CI=[0.273, 0.965]) compared to the first 

model. 
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 Figure 3.2 Path analytic models for race and breastfeeding, with and without low job 
control 
 

 

 

 
Legend, Figure 3.2. Coefficients for path models with BF categorized as none, less than 6 months or at least 6 months. In the 
figure, the blue arrows represent direct pathways between race and BF, while the red arrows represent the indirect pathway by 
way of low job control. Estimates are shown only for statistically significant paths. The top path model does not include low job 
control, while the bottom path model does. The path model included working hours, marital status, education, maternal age and 
infant birthweight as control variables.  
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Table 3.3 shows the results of the decomposition of effects based on the second path model in 

Figure 3.2. It includes the odds ratios and p-values for the relationship between race and BF by 

way of low job control (indirect effects) as well as for race on BF independent of low job control 

(direct effects). The indirect effect of Black compared to White race on both BF outcomes by 

way of low job control was statistically significant, and low job control mediated an estimated 

31% of the effect of Black versus White race on BF for less than six months, and 31% for BF of 

at least six months. The results for mothers of other races compared to White were not 

interpretable, likely due to the small sample size for the other race category (n=75).  

 
Table 3.3. Decomposition of effects for Black compared to White race on breastfeeding 
with low job control as mediator  

BF <6 mos  BF ≥ 6 mos  

 
OR for indirect 
effects,  
p-value 

OR, direct 
effects,  
p-value 

% of total 
effect 
mediated 

OR for 
indirect 
effects,  
p-value 

OR, direct 
effects,  
p-value 

% of total 
effect 
mediated 

Black vs 
White 

0.86, p=0.045 0.72, p=0.260 31.16% 0.74, p=0.018 0.53, p=0.032 30.88% 

Direct and indirect effects were calculated based on path model shown in bottom half of Figure 3.2. 
 

Sensitivity analyses 

Clustering by occupation code: To assess whether we needed to adjust our models for 

clustering at the occupation code level, we first assessed how large the clusters were. We then 

conducted likelihood ratio tests comparing two unspecified models predicting BF duration – 

one with an additional level for a random intercept for occupation, another without. 

Scores for low job control and high physical workload were based on six-digit SOC 

occupation codes. Among the 631 respondents and 161 six-digit occupation codes represented 
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in the sample, the most populated six-digit occupation code had 27 observations (code 395012, 

representing hairdressers, hairstylists, and cosmetologists) and the second most populated had 

26 (291111, representing registered nurses). We used likelihood ratio tests comparing 

unspecified models predicting BF duration, one that accounted for clustering by occupation 

code using a random intercept, and another that did not. We failed to reject the null hypothesis 

that the fuller model that accounted for occupation-level clustering made better predictions 

(p=0.095). For this reason, main models presented in this paper do not control for clustering at 

the occupation level.  

Clustering among siblings: We used alternative modeling approaches to account for 

potential clustering effects for children born to the same mother. These included running the 

models with only one child per mother and using multilevel models with a random intercept for 

the mother. We also ran the models with robust standard errors. 

The models that accounted for potential clustering among children born to the same 

mother did not produce notably different results. In some cases, our final models had attenuated 

results compared with the models that included just one sibling per family. One exception was 

that, in a sensitivity check with a logistic regression model for BF initiation (comparable to the 

inflate part of the ZINB models) with random effects for siblings, the coefficient for low job 

control was larger in magnitude than in our main results, yet did not reach statistical 

significance as it did in our model (Model C’, Table 3.2).  Otherwise, the same relationships 

between race, low job control and BF duration and initiation emerged, with minor if any 

differences in the magnitude or the statistical significance of those relationships.  

Regression models stratified by race: Based on earlier findings that employment status 

and occupation can relate to BF in distinct ways for Black versus White mothers51 we created 
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fully adjusted ZINB models predicting BF initiation and duration based on low job control 

separately for those two race groups. The results are shown in Supplement Table 3.1. For BF 

duration, low job control as a significant predictor of BF duration (ratio [95% CI]=0.881 [0.803, 

0.968]) among Black mothers, but it was not significant among White mothers. Also, the 

coefficients for low job control predicting BF initiation were not statistically significant for 

either comparison. The direction of the coefficients was consistent for both race groups and did 

not differ notably in magnitude.  

Path model specifications: To assess whether including correlated errors among all the 

covariates would change the model estimates of our path models, we created two sets of 

equivalent models using the SEM command, one each for Model 1 (categorical BF outcome) 

and Model 2 (continuous BF outcome): first, as similar as possible to the main models (and 

without correlated errors), and second, the same but with correlated errors. The estimates were 

the consistent across both models. 

Also, given the recommendation to account for potential interaction effects between the 

independent variable and the mediator in calculated direct and indirect effects,116 we did these 

calculations shown in Table 3.3 for a model that included interaction terms. The results were 

generally consistent. The percent of the total effect mediated in this sensitivity model was 

lower for short term BF (23%) and higher for longer term BF (39%).  

 

Discussion 

Main findings 

Using a nationally representative dataset of working mothers in the US, we found that 

low job control predicted less BF, and we found some evidence that low job control mediates the 

relationship between race and BF. This is the first study to address either of these questions.  
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Our hypothesis that low job control would predict reduced BF was supported both in the 

ZINB models (although only for BF initiation) and in the path analysis (primarily for BF more 

than six months). No prior study has examined low job control in connection with BF, but others 

have studied found that a related concept, inflexible work, leads to shorter BF. Specifically, a 

study of US mothers of full-time working mothers in California found inflexibility predicted 

shorter BF in adjusted models, but it was not statistically significant in models that adjusted for 

sociodemographic variables.60 Similarly, a study of US mothers found that access to flexible 

schedules did not predict BF outcomes in multivariate models. That we found low job control to 

be a significant predictor of shorter BF, even after adjusting for other sociodemographic 

variables, may be because low job control is a broader concept than job inflexibility, 

encompassing lack of decision-making power and lack of opportunities for skill development.97 

This more comprehensive characteristic may better capture working conditions, especially 

decision-making power, that enable a working mother to continue BF.  

Our hypothesis that physical workload, which included frequent lifting, pushing and 

repetitive movements, would not predict BF outcomes was also supported in this study. This 

finding support the idea that psychosocial working conditions, and the closely related concept of 

work organization,63 are more relevant to BF outcomes than physical workload. 

We had hypothesized that Black mothers would be exposed to lower job control than 

White mothers, and our data supported that hypothesis. This aligns with prior work showing that 

Black women are more likely to hold an inflexible job compared to White women.40 Our 

findings demonstrate that the racial disparity in low job control impacts new mothers – a 

population who especially needs greater control over how they do their work, for childcare in 

general as well as for BF.117,118  Further, we found evidence for our hypothesis that low job 
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control mediated the relationship between race and BF outcomes. In the ZINB models, low job 

control partially mediated the relationship between Black and White race and BF initiation, but 

not for BF duration. In the path models, there was a significant path from Black compared to 

White race and to BF of at least six months, and the indirect effect of Black versus White race on 

both BF outcomes by way of low job control was statistically significant.j The evidence for 

women of other races compared to White followed similar patterns but was less conclusive. Prior 

studies considered employment status as a potential mediator of the Black-White BF inequity, 

with overall inconclusive results.15,19,48 No prior study had explored low job control as a 

mediator of racial inequities in BF. Our findings indicate that psychosocial working conditions 

like low job control are barriers to continued BF, and that greater exposure to low job control 

contributes to shorter BF among Black mothers compared to White mothers.  

An interesting finding was that, after adjusting for maternal age, marital status, education, 

working hours and child’s low birth weight, there were fewer differences by race remaining in 

BF outcomes, even prior to taking low job control into account. For instance, in the ZINB model 

(Part C, without low job control), Black compared to White race was not significantly predictive 

of BF duration. Similarly, in the path model, only the path between Black compared to White 

race and BF for at least six months was significant, even prior to adding low job control. In 

essence, there were few direct effects that could be mediated. Also, that job control was a 

significant mediator of BF initiation in the ZINB models raises the question of how working 

conditions could influence the decision about whether to breastfeed at all, an event that occurs 

 
j It may be unexpected that the indirect effects for Black compared to White race on shorter term BF (<6mo) via low 
job control were significant, when the path between low job control and shorter-term BF was not significant. To 
note, while the path between low job control and shorter-term BF did not meet the significance threshold, it was 
what some would call borderline significant (p=0.07), and it indicated an inverse relationship between lower job 
control and shorter term BF, just as we found for longer-term BF. The path from Black compared with White race to 
low job control was highly significant. When those two paths were multiplied to obtain the indirect effects, the 
product had statistical significance below the 0.05 threshold.  
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prior to return to work. The impact of low job control on BF duration is more plausible, 

assuming that low job control becomes a barrier only after the mother has returned to work. 

However, low job control may also impact initiation if mothers are aware prior to giving birth 

that their job will not accommodate BF. They may decide it is not worthwhile to try because it 

will be impossible. This is consistent with prior work connecting employment status during 

pregnancy with BF intentions and behaviors.119 It is also possible that low job control related to 

BF initiation by way of a confounder, such as health beliefs, that were not accounted for by the 

control variables. For instance, if mothers in low job control occupations were also more likely 

to have negative perceptions of BF, and if this difference in attitudes was not accounted for by 

education or our other control variables, then it could be the difference in attitudes rather than 

low job control that drives these relationships.  

Strengths and limitations 

The present study applied secondary datasets in a rigorous way to overcome a challenge 

specific to research about occupational drivers of BF: surveys with detailed BF duration 

information (e.g., the Infant Feeding Practices Study II [IFPS II]120) often have limited 

information about mother’s occupation, while studies with ample occupation data (e.g., General 

Social Survey’s Quality of Work Life Survey96) typically do not provide information about 

BF). The longitudinal, cross-generational nature of the Panel Study of Income Dynamics91 and 

its Child Development Supplement allowed us to gain precise occupation information about the 

six months postpartum period for mothers and BF outcomes for their children.  

A notable methodological limitation was that, of the 1,314 mothers who met the 

inclusion criteria of having given birth between 2008-2014, 344 were excluded because of 

incomplete or ambiguous data, most often for the employment-related variables. Prior research 



111  

shows that item non-response is more frequent among respondents of color and respondents 

with low educational attainment.121 In our sample, respondents who were Black and/or did not 

have a college degree tended to have lower job control and less BF. If individuals from those 

groups were excluded from our sample at a higher rate, then we may have underestimated the 

strength of the relationship between low job control and reduced BF, representing a bias to the 

null.   

Further, by utilizing a job exposure matrix for low job control, we could analyze data on 

psychosocial working conditions that are rarely studied in surveys of new mothers. A limitation 

was that the reliability (Cronbach’s alpha) for the survey items on which the low job score was 

based was only moderate. Imprecise measures of job control may have attenuated our results. 

Also, job exposure matrices specific to female workers may provide more accurate estimates.97 

Future BF research should continue applying job exposures matrices for other psychosocial 

working conditions, such as social support.76 Social support would be an informative working 

condition to consider, as scholars have suggested it can serve to buffer the stressful 

psychosocial environments caused by low control and high demands,77,122 and it has been 

shown to support continued BF among working mothers.123,124 

Because estimates of low job control were linked at the level of detailed occupation code, 

we could not account for individual appraisals of this working condition. Many occupational 

health scholars consider job exposure matrices to be a more objective approach to measuring 

working conditions for that reason.125 However, it may have excluded meaningful individual 

variations in low job control, such as those due to race. Race-based discrimination can 

exacerbate the health effects of occupational segregation,126 and future BF studies should assess 
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experiences with discrimination and other forms of racism not captured within occupational 

segregation.   

An additional strength of this study was our application of two approaches to mediation 

analysis. One, the Baron and Kenny approach, which we applied using ZINB models, is 

commonly used and straightforward to interpret, but is less helpful in instances of partial rather 

than full mediation.114 Second, we applied path analysis, which allowed for a more accurate 

representation of the multiple pathways, including, in our case, direct paths between race and 

BF as well as indirect paths via low job control. Through calculating the decomposition of 

effects into direct and indirect, we determined that there is a significant path from Black 

compared to White race, through low job control, to both short- and longer-term BF. The 

addition of path analysis made clear that low job control is only a partial mediator, and that 

there are other pathways between race and BF outcomes that can be examined.  

The fact that the BF outcome was modeled differently in the two sets of mediation 

analyses likely contributed to the slightly different stories that emerged. In the Baron and 

Kenny mediation analysis, we used ZINB modeling, which estimates initiation and duration 

separately. In the path analysis, we used multinomial logit wherein non-BF initiation was the 

reference group compared to shorter-term and longer-term BF. Because duration was 

conditional on initiation, there was a smaller subsample for the duration part of the ZINB 

model. This may have reduced statistical power for that portion of the Baron and Kenny-style 

analyses. 

Future studies in this area may also apply methods such as factor analysis or latent class 

analysis to empirically identify groupings of women based on a set of work and other variables. 

Such analysis could show how socioeconomic status in general varies in accordance with 
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conditions like low job control,127 and give a more nuanced sense of which subpopulations of 

mothers BF less.  

Also, future research should take into account whether mothers were working during 

pregnancy, and if so whether they worked at the same job. It is possible that mothers with jobs 

that have lower job control or other adverse working conditions may be more likely to stop 

working during pregnancy. However, if mothers in those jobs have less income overall, they may 

not have the option to not return to work. Lastly, the PSID survey did not directly assess parental 

leave; future studies should take into account mother’s access to leave, in particular paid 

leave.41,54,128 

Implications  

To address health inequities like differing rates of BF, it is necessary to examine the 

structural factors that continue to make healthy behaviors easier for White families and more 

difficult for Black families. Overemphasis on individual-level factors obscures the larger 

structural and policy drivers of BF behaviors,27 including working conditions. Also, by exploring 

how psychosocial working conditions like low job control help to explain these BF differences, 

we better capture the range of experiences among subgroups of women. This is particularly 

salient for research about Black women, who have often been studied through an oversimplified 

lens that treats them as a homogenous group with negative BF-related characteristics.129 Further, 

this study contributes to a growing body of research demonstrating the connection between 

mothers’ occupation and maternal and child health outcomes.130-132 By showing that low job 

control accounts for some of the racial differences in BF, we hope to provide evidence to further 

encourage workplace interventions that give new mothers – and other workers – increased 

control over their schedule and how they do their work.117,133,134  
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Supplemental Tables 

Table S3.1. Low job control as a predictor of breastfeeding initiation and duration: Race-
stratified models  

 

Black mothers (n=223) 

Ratio (95% CI) 

White mothers (n=333) 

Ratio (95% CI) 

Initiation   

Low job control  (higher value = lower job control) 0.768  (0.522, 1.130) 0.701 (0.477, 1.033) 

 Duration   

Low job control  (higher value = lower job control) 0.881* (0.803, 0.968) 0.949 (0.811, 1.111) 

*P-value <0.05 
Notes:  CI = Confidence Interval. Both models are zero-inflated negative binomial models (ZINB). Coefficients displayed here 
have been exponentiated.  The odds ratios in bottom half of table represent the odds of initiating BF; we obtained these by 
exponentiating and then inverting the original coefficients from the ZINB model. Models included survey weights. Both models 
control for mother’s age in years at time of child’s birth (range 15.6 to 45.8 years), mother’s educational attainment (college 
graduate versus not), mother’s marital status, and whether the infant is was born with low birth weight or not. These models are 
comparable to those in Model C’ in Tables  3.1 and 3.2, but they do not include race as independent variables. 

 

Table S3.2. High physical workload as a potential mediator of race and breastfeeding  

 

Part A:  Race 
predicting physical 
workload  

b (95% CI) 

Part B:  Physical 
workload predicting 
BF 

Ratio (95% CI) 

Part C:  Race 
predicting BF, 
without physical 
workload control  

Ratio (95% CI) 

Part C': Race 
predicting BF, with 
physical workload 

Ratio (95% CI) 

BF Initiation         

Race:  Black (vs White)  
    

0.574* 
(0.342, 0.965)  

0.593* 
(0.355, 0.992) 

Race:  Other races (vs White)  
    

1.733  
(0.740, 4.059)   

1.742  
(0.742, 4.092) 

Physical workload (higher = less 
physical)  

  
1.616  
(0.844, 3.096)    

1.557  
(0.819, 2.965) 

BF Duration 
            

Race:  Black (vs White) 
     

0.933  
(0.733, 1.186)  

0.931  
(0.733, 1.184) 

Race:  Other races (vs White) 
     

0.909  
(0.739, 1.119)  

0.909  
(0.739, 1.120) 

Physical workload (higher = less 
physical)   

  
1.060  
(0.837, 1.340)    

1.060  
(0.839, 1.338) 

High physical demand 
            

Race:  Black (vs White) 
 
-0.084  
(-0.190, 0.021)       

Race:  Other races (vs White) 
 
0.019  
(-0.084, 0.123)       
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*P-value <0.05 
Notes:  CI = Confidence Interval. n=631. Both models are zero-inflated negative binomial models (ZINB). Coefficients displayed 
here have been exponentiated.  The odds ratios in bottom half of table represent the odds of initiating BF; we obtained these by 
exponentiating and then inverting the original coefficients from the ZINB model. Models included survey weights. Both models 
control for mother’s age in years at time of child’s birth (range 15.6 to 45.8 years), mother’s educational attainment (college 
graduate versus not), mother’s marital status, and whether the infant is was born with low birth weight or not. 
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CHAPTER 4 

Workplace breastfeeding support and job satisfaction among working mothersk 

Abstract 

Background 

Job satisfaction is associated with health and productivity. Workplace support for breastfeeding 

(BF) may affect working mothers’ job satisfaction. 

Methods 

We analyzed responses from 488 women from the Infant Feeding Practices Study II (2005-

2007). Using logistic regression, we assessed whether workplace BF problems at three months 

postpartum were related to low job satisfaction concurrently and, for a subsample (n=265), at 

nine and 12 months postpartum.   

Results 

Compared to women reporting no problems, women reporting three or more problems had higher 

odds (Odds Ratio [OR]=4.76; 95% Confidence Interval [CI]: 2.03-11.18) of low job satisfaction 

at three months, and at 12 months (OR=6.88, CI: 1.33-35.58) after controlling for baseline job 

satisfaction. Models isolating problems with break time and space to pump/nurse showed more 

modest results. 

 

 

 
k Whitley MD, Ro A, Choi B. Workplace breastfeeding support and job satisfaction among working mothers in the 
United States. American Journal of Industrial Medicine, 2019: 1‐11. 
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Conclusions  

Work-related BF problems at three months postpartum were associated with low job satisfaction 

concurrently and at follow-up. Improving workplace BF accommodations could improve 

mothers’ job satisfaction.  

 

Introduction  

Job satisfaction and work-family conflict:   Job satisfaction is used to indicate overall 

socio-emotional wellbeing of workers1 and results “from the appraisal of one's job as 

achievement or facilitating the achievement of one's job values” (p 8).2 Job satisfaction is 

strongly correlated with workers’ mental health outcomes, including depression and anxiety, and 

modestly correlated with physical health.1 Prolonged poor job satisfaction in early to mid-

adulthood predicts worse mental health outcomes later in life.3 Further, job satisfaction is 

positively associated with employee retention4 and job performance, and negatively associated 

with absenteeism and turnover,5 making it an outcome of interest to employers. One factor that 

can decrease job satisfaction is conflict between one’s work and family demands.6-8 Work-family 

conflicts have been linked to job satisfaction theory on the basis that, for many workers, being 

able to meet both family and work obligations is a job value, and being unable to do so lowers 

job satisfaction.9  

Breastfeeding behaviors and the role of the workplace:   For working mothers with 

young children, particularly the 57% of mothers who are working after six months postpartum,10 

BF can contribute to the experience of work-family conflict and, we argue, job satisfaction. BF is 

of interest to public health because it is associated with improved maternal and infant health 
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outcomes, including decreased rates of various infections among infants and reduced risk of 

obesity for children and mothers.11,12 The American Academy of Pediatrics recommends 

exclusive BF for six months and continued BF for at least 12 months.13 While 72% of mothers 

initiate BF at birth,14 BF rates decrease rapidly following birth, with only 38% of mothers BF at 

all at six months, and only 16% at 12 months, with worse outcomes among African American, 

United States (US)-born, and lower-income mothers.14 

BF while working often requires a laborious process of expressing breastmilk multiple 

times during the workday, then storing it and bringing it home. This process can lead to work-

family conflict among BF, working mothers, particularly those who lack appropriate 

accommodations and support at work.15 BF accommodations at work, like an appropriate space 

and break time to express (pump) milk, are essential in order for many workers to continue BF.16 

In 2010, the Affordable Care Act (ACA) established mandated break time and a private, non-

bathroom space for BF mothers to express milk during the first year of a child’s life for most 

employers,17,18 augmenting numerous state laws already in existence.19 However, even after 

passage of the ACA, 40% of working mothers in the US still lacked access to adequate break 

time and space for BF.20 Women working in service occupations are less likely to have access to 

such accommodations than women in professional and management occupations.21  

Empirical research about how BF experiences relate to job satisfaction would be relevant 

to health policymakers interested in the effects of BF accommodations like those mandated by 

the ACA, and also for organizational leaders concerned with the productivity, wellbeing and 

retention of employees. Because job satisfaction relates to employee retention and turnover,4,5 

including among workers who are new parents,22 BF experiences at work could affect women’s 

decisions to stay in or drop out of the workforce while their children are young. Previous studies 
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have shown that BF-related experiences at work can impact attitudes and psychological 

wellbeing outcomes, such general perceptions of support from their organization, stress, burnout, 

and depression.23,24  However, with respect to job satisfaction, only two cross-sectional studies 

published in peer reviewed journals have explored whether workplace BF support relates to job 

satisfaction among women in the US.25,26 Both studies observed a positive relationship between 

perceptions of BF support at work and women’s job satisfaction. Neither study assessed specific 

experiences with workplace BF accommodations, like break time or space to pump milk. 

Moreover, longitudinal analyses that measure workplace BF support prior to job satisfaction 

assessment would control for temporality and for individual baseline job satisfaction, resulting in 

a better estimate of how BF experiences affect job satisfaction over time and addressing the call 

for more longitudinal research of job satisfaction and approaches to improving it.1 

This study:  We wanted to understand how women’s experiences with BF support (or 

lack thereof) at work during the first few months postpartum could affect concurrent and later 

job satisfaction. Further, because the ACA and other policies specifically address adequate break 

time and space to express milk, we wanted to know if problems with those accommodations in 

particular were related to job satisfaction in the immediate and the long term.   

To address these questions, we utilized data from the Infant Feeding Practices Study II, 

2005-2007 (IFPS II).27 We first examined a cross-sectional association between work-related BF 

problems, including break time and space to pump, and job satisfaction at three months post-

partum, controlling for potential confounders. The three-month questionnaire was the first 

instance in the IFPS II when both workplace BF experiences and job satisfaction were assessed. 

Moreover, three months represents an important point of time given that 44% of mothers are 

back at work by then,10 and those BF are halfway through meeting the AAP’s six month 
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exclusive BF duration target. Then, we examined longitudinal associations between work-related 

BF problems at three months and low job satisfaction at nine and 12 months postpartum in a 

smaller set of women.  

 

Materials and Methods  

Dataset   

The Infant Feeding Practices Study II (IFPS II) is a longitudinal mail survey that was 

conducted by the Centers for Disease Control and Prevention and the Food and Drug 

Administration between 2005 and 2007. Respondents were recruited via a nation-wide consumer 

panel of 500,000 households, and roughly 2000 new mothers participated in the surveys 

throughout the first year postpartum.27 The survey assessed socio-demographic characteristics 

prenatally, and it assessed job satisfaction, work-related problems with BF, and other BF 

intentions, beliefs and experiences at three, six, nine and 12 months postpartum. A battery of 

other nutrition and clinical health data were assessed at other intervals.27 

Variables 

Job satisfaction: Job satisfaction was assessed using a single item asking, “How much 

satisfaction do you get from your paid work?” with responses on 5-point scale ranging from 1 

representing “none” to 5 representing “very much.” This item is similar to other validated job 

satisfaction items.28 We used low job satisfaction, operationalized as a score of 1 or 2 on the 5 

point scale and collected at nine and 12 months postpartum as our dependent variables. 

Work-related breastfeeding problems:  Six yes/no dichotomous items assessed whether 

the respondent experienced specific work-related problems with BF. Three additional IFPS II 
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items about other problems with BF were excluded because the items emphasized worry or 

embarrassment. These constructs are related to psychological distress and may introduce bias if 

used in models predicting job satisfaction. Moreover, by limiting the analysis to external, 

workplace constructs, our study findings can better inform workplace policy changes. The topics 

of each item are shown in Table 4.1. The six items were administered at three and six months 

postpartum for n=278 respondents who were BF and working at those time points. While we 

only used the three-month assessment in our analyses, we examined test-retest reliability 

between three and six months to confirm measurement validity. We used the simple agreement 

percentage, which is the percentage of all responses that were the same at both times, and the 

kappa coefficient. Agreement percentages (and kappa coefficients) for the six items were: item 1 

96.8% (0.45), item 2 – 97.1% (0.0), item 3 – 84.5% (0.63), item 4 –  87.4% (0.53), item 5 – 

95.0% (0.44), and item 6 – 92.1%, (0.38).   

We coded our independent variable, BF problems at three months postpartum, in two 

ways. First, we categorized the total number of problems into: 1) no problems; 2) one-two 

problems; and 3) three-six problems. Second, we focused our analysis on responses to the items 

about space and time: “It was hard for me to arrange break time for BF or pumping milk,” and 

“It was hard for me to find a place to breastfeed or pump milk.” We categorized respondents as: 

1) having experienced problems with both break time and space to pump/nurse; 2) problems with 

just one of them; 3) some other problem(s); or 4) no problems at all.   

Covariates: We included additional covariates in our multivariate regression models: 

income (<$25,000, $25,000-$75,000, >$75,000), mother’s age in years, race and ethnicity 

(White, Black, Hispanic, Asian/Pacific Islander, Other, with some categories collapsed for the 

longitudinal models), number of hours worked per week (<20, ≥20), work setting (dichotomized 

as either a non-residential building such as an office, store, restaurant, school or hospital or 
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another setting such as a private residence, vehicle or outdoors), and US geographical location 

(Northeast, South, Midwest, or West). BF duration was assessed based on whether or not a 

respondent reported continuing to breastfeed at 12 months postpartum. BF duration was reported 

for descriptive purposes but was not included in the multivariate models because it is a potential 

mediator variable between workplace BF experience and job satisfaction and would require a 

separate mediation analysis; moreover, 12-month follow up data were not available for many in 

the cross-sectional sample. Occupation was collapsed into 1) executive, professional or 

managerial versus 2) service, sales, administrative support, technician, or other non-

managerial/non-executive occupation. Occupation was reported for descriptive purposes, 

including in a Table SI showing age, race/ethnicity and work-related BF problems by occupation 

for a subsample, but was excluded from the multivariate models because of low response rate. 

Analysis 

Inclusion criteria: We included in our analyses respondents who were BF and working 

for pay at three months postpartum. The prenatal sample in the IFPS II included 4902 women, of 

whom 2388 responded to the three-month postpartum survey. Of those, 956 reported working at 

some point in the past four weeks. Among those, 571 were BF. We excluded 83 respondents 

because of missing data (in 61 cases, they lacked responses about work-related BF problems), 

leaving a cross-sectional sample of n=488 working mothers.  

For inclusion into the longitudinal analysis, respondents had to complete the nine- and 

12-months postpartum questionnaires, report working for pay, and respond to the job satisfaction 

item at both time points.  

Of the n=488 women included in the cross-sectional analysis, we excluded from 

longitudinal analysis 155 respondents due to non-response on either the nine and/or 12 month 

questionnaire. We excluded another 68 who had no job satisfaction data (63 of those women 
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reported not working at either or both time points, 2 did not respond about their work status, and 

another three were working but did not answer the job satisfaction item at one of the time 

points). This left a longitudinal analytic sample of n=265 working mothers.  

Table 4.1 shows descriptive statistics for the independent and dependent variables, BF 

duration, socio-demographic variables, work characteristics and geographic region. All of the 

95% confidence intervals for descriptive statistics of the cross-sectional and longitudinal samples 

overlap, suggesting that the characteristics of the two groups do not significantly differ. We 

conducted chi-squared tests (categorical variables) and a t-test (age) to compare characteristics of 

the n=265 respondents included in the longitudinal sample and the n=223 who were excluded. 

Respondents included in the longitudinal sample were significantly more likely to work in a non-

residential building versus other setting and to have income in the highest tertile, they were 

slightly older, and they were less likely have low job satisfaction at three months postpartum or 

to identify as Black or Hispanic compared to respondents excluded from the longitudinal 

analysis. 

Table 4.1. Descriptive statistics for cross-sectional and longitudinal samples of working 
mothers who breastfed until at least 3 months 

  

3-month postpartum  

cross-sectional sample (n=488) 

% (95% CI)  

12-month postpartum 
longitudinal sample (n=265) 

% (95% CI) 

Low job satisfaction at 3 months 12.9   (10.06, 16.21) 9.8*   (6.51, 14.04) 

Number of work-related BF problems reported at 3 
months  

    

0 problems 61.5  (57.00, 65.81) 58.5  (52.30, 64.49)  

1-2 problems  30.5  (26.47, 34.83) 33.2   (27.56, 39.23) 

3-6 problems 8.0    (5.74, 10.76) 8.3    (5.28, 12.30) 

Frequency of specific work-related BF problems 
reported at 3 months 

  

1) Coworker made negative comments about BF  4.3    (2.68, 6.50) 3.4   (1.56, 6.35) 

2) Supervisor made negative comments BF 1.2    (0.45, 2.66) 0.8    (0.09, 2.70) 
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3) It was hard to arrange break time for BF/pumping milk 30.5  (26.47, 34.83) 33.2   (27.56, 39.23) 

4) It was hard to find a place to breastfeed/pump milk 19.5  (16.05, 23.26) 20.8  (16.03, 26.14) 

5) It was hard to arrange a place to store pumped breast 
milk 

5.3    (3.68, 7.95) 4.5    (2.36, 7.78) 

6) It was hard to carry the equipment to pump milk at work   9.8    (7.34, 12.83) 10.9   (7.45, 15.34) 

BF duration1   

Continuing to breastfeed at 12 months 43.3   (37.64, 48.94) 44.9   (38.82, 51.11) 

Age in years (Mean, SD) 29.7  (29.25, 30.17) 30.8** (30.17, 31.34) 

Household income, annual   

<$25,000 12.1  (9.33, 15.32) 9.4   (6.20, 13.61) 

$25,000-$74,999 64.6  (60.12, 68.80) 62.6 (56.51, 68.48) 

≥$75,000 23.4 (19.68, 27.37) 27.9*  (22.61, 33.74) 

Race/ethnicity     

White 86.1  (82.67, 89.01) 88.3  (83.81, 91.91) 

Hispanic 4.7    (3.01, 6.99) 3.0   (1.31, 5.86) 

Black 4.3    (2.68, 6.50) 2.3* (0.84, 4.86) 

Asian/Pacific Islander 3.1    (1.73, 5.02) 4.2   (2.09, 7.31) 

Other 1.8    (0.85, 3.47) 2.3   (0.84, 4.86) 

Region   

Northeast 17.0  (13.78, 20.64) 16.6  (12.33, 21.64) 

Midwest 33.6  (29.42, 37.99) 33.6  (27.92, 39.61) 

South 28.5  (24.52, 32.71) 28.3  (22.96, 34.14) 

West 20.9  (17.38, 24.78) 21.5  (16.71, 26.95) 

Hours worked per week     

<20 hours 39.3  (34.98, 43.83) 36.2  (30.43, 42.33) 

≥20 hours  60.7 (56.17, 65.02) 63.8 (57.67, 69.57) 

Work setting   

Non-residential building (e.g., office, store, or restaurant) 68.0  (63.69, 72.15) 71.7*   (65.86, 77.04) 

Residence, vehicle, outdoors or other location 32.0  (27.85, 36.31) 28.3  (22.96, 34.14) 

Occupation2   

Executive, professional, or managerial occupation 57.5  (51.79, 62.99) 59.9  (52.59, 66.89) 

Service, sales, administrative support, technician, or other 
non-managerial/non-executive occupation 

42.5  (37.01, 48.21) 40.1  (33.11, 47.41) 

Notes: CI=Confidence Interval, SD=Standard deviation. For all variables other than age, which is continuous, CIs are exact 
binomial confidence intervals, also referred to as Clopper-Pearson intervals. For age, the CI is based on a normal distribution. 
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1Continued BF until 12 months is only available for respondents who completed the 12-month questionnaire, so this information 
was not available for everyone in the cross-sectional sample. Sample sizes for this item were n=310 for the cross-sectional 
sample and n=265 (entire sample) for the longitudinal sample.  
 2Occupation was assessed on a separate questionnaire that was completed by fewer respondents. Sample sizes for this item were 
n=315 for the cross-sectional sample and n=192 for the longitudinal sample. 
*p<0.05, **p<0.001 for Χ2 test (categorical variable) or two-sided t-test (continuous variable) comparing the n=236 respondents 
included in longitudinal sample and the n=223 who were excluded. 
 

We calculated the frequency of work-related BF problems, along with age and 

race/ethnicity, by occupation for respondents from the six most frequently reported occupation 

categories in the cross-sectional sample: professional specialty, executive and managerial, 

administrative support, sales, technician, and service workers. 

We used logistic regression to assess the relationship between work-related BF problems 

and respondents’ job satisfaction. In Model 1, we predicted the odds of low job satisfaction at 

three months based on the number of problems reported with BF at three months. In Model 2, we 

predicted the odds of low job satisfaction at three months based on problems reported with break 

time or space to pump/breastfeed, also at three months. Then, using the longitudinal sample of 

n=265 women, we assessed whether work-related problems with BF at three months, 

operationalized both by number of problems and also focusing on break time and space 

problems, were associated with low job satisfaction at nine months (supplemental table only) and 

12 months postpartum. We have presented three nested versions of Models 1 and 2 to predict 

low job satisfaction: version a) using work-related BF problems at three months as the only 

independent variable, version b) controlling for three-month baseline job satisfaction, an 

approach that prior studies have used to the effect over time of work-family conflict on job 

satisfaction,8 and version c) which includes other covariates along with three month job 

satisfaction.  

As a sensitivity check to address confounding by existing poor job satisfaction, we 

created logistic regression models that excluded respondents who already had low job 

satisfaction at three months in order to predict the odds of incident low job satisfaction at 12 
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months based on work-related BF problems. Additional sensitivity analyses included creating 

cross-sectional and longitudinal models that treated job satisfaction as a continuous rather than 

dichotomous variable to assess whether the results reported here could be an artifact of how that 

variable was dichotomized, and models stratified by household income, hours worked per week, 

and work setting to assess whether the relationship between BF support and job satisfaction 

could be different for any of those subgroups.  

All the logistic regression models controlled for respondents’ income, age, race/ethnicity, 

part time versus full time status, work setting and geographic region. Analyses were conducted in 

Stata SE (version 15).  

This study was reviewed by the University of California Irvine Institutional Review 

Board and determined to be exempt. 

 

Results 

Descriptive Statistics   

The descriptive statistics (Table 4.1) show that 12.9% of women in the cross-sectional 

sample had low job satisfaction according to our criteria, and 38.5% reported at least one work-

related BF problem. The most frequently reported problems were challenges with arranging 

break time (30.5%) and with finding a place to pump or breastfeed (19.5%). Fewer than half 

(43.3%) continued BF until 12 months. The majority of women in the sample worked more than 

20 hours per week (60.7%), in a non-residential building setting (68.0%), and in an executive, 

professional or managerial occupation (57.5%). Respondents were predominately white (86.1%), 

with income between $25,000 and $75,000 (64.6%) and average age was about 39.7 years. The 

largest proportion of respondents lived in the Midwest (33.6%). 
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Compared to working and BF mothers from the other four occupation categories, 

technicians and administrative support persons were the most likely to experience work-related 

BF problems at three months postpartum, with 43.7% and 41.1% reporting at least one problem, 

respectively (Supplemental Table 1). Women in executive and managerial positions were the 

least likely to experience problems, with 34.6% reporting one or more problems. Challenges with 

arranging break time to pump or nurse followed by challenges finding a place to pump or nurse 

were the most frequently reported problems for every occupation group.  

 

Cross-Sectional Analysis    

Model 1 in Table 4.2 predicted the odds of low job satisfaction at three months based on 

number of work-related problems also at three months. In this model, reporting three to six 

problems was significantly associated with 4.76 times the odds of low job satisfaction compared 

to reporting no problems. The odds of low satisfaction for those reporting one or two problems 

compared to reporting no problems was not statistically significant.  

Table 4.2. Cross-sectional models predicting odds of low job satisfaction at 3 months 
postpartum based on work-related problems with breastfeeding among working mothers 

 

Model 1: Number of problems  

OR (95% CI) 

Model 2: Break time and 
space problems  

OR (95% CI) 

Number of BF problems at 3 months (Reference: No problems) 

1-2 problems 1.02 (0.52, 2.03)   

3-6 problems 4.76** (2.03, 11.18)   

Break time/space problems at 3 months (Reference: No problems) 

Break time or space problem    1.06 (0.49, 2.31) 

Break time and space problems  2.72* (1.31, 5.63) 

Some other problems  0.75 (0.15, 3.89) 

Age in years 0.93* (0.88, 0.99) 0.93* (0.87, 0.99) 

Household income (Reference: <$25,000) 
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$25,000-$74,999 0.99 (0.43, 2.26) 1.06 (0.46, 2.44) 

≥$75,000 1.06 (0.37, 3.04) 1.15 (0.41, 3.28) 

Race/ethnicity (Reference: White) 

Black 4.52* (1.58, 12.99) 5.37* (1.89, 15.29) 

Hispanic 0.18 (0.02, 1.50) 0.24 (0.03, 1.90) 

Asian/Pacific Islander 1.19 (0.24, 5.84) 1.05 (0.21, 5.34) 

Other 1.61 (0.30, 8.53) 1.59 (0.30, 8.40) 

Region (Reference: Northeast) 

Midwest 1.14 (0.46, 2.84) 1.12 (0.45, 2.76) 

South  1.23 (0.48, 3.13) 1.32 (0.52, 3.34) 

West 1.92 (0.73, 5.08) 1.87 (0.71, 4.91) 

Hours worked per week (Reference: <20 hours) 

≥20 hours 1.97* (1.03, 3.79) 1.96* (1.03, 3.74) 

Work setting (Reference: Non-residential building) 

Residence, vehicle, outdoors or other location 1.53 (0.77, 3.03)  1.50 (0.76, 2.97) 

Note: CI=Confidence Interval; OR = Odds Ratio. Respondents n=488. 
*p-value<0.05;  **p-value< 0.001 
 
 

Model 2 isolates problems with break time and with space to pump/breastfeed. Women 

who reported problems with both arranging break time and arranging a space to pump or 

breastfeed had 2.72 times the odds of low job satisfaction when compared to women who did not 

report any workplace BF problems, and this difference was statistically significant. The odds 

ratio associated with experiencing only one of the two problems was not statistically significant, 

and neither was the odds ratio for reporting only other problems. 

In both cross-sectional models, age was significantly associated with decreased odds of 

low job satisfaction. Black women had significantly higher odds of low job satisfaction when 

compared to white respondents, and women working more than 20 hours per week had higher 

odds of low job satisfaction than those working less than 20 hours per week.  
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Longitudinal Analysis    

The longitudinal logistic regression models in Table 4.3 predicted odds of low job 

satisfaction at 12 months postpartum based on the number of work-related BF problems reported 

for a sample of n=265 women. In all three iterations of the model, women experiencing three to 

six workplace-related BF problems at three months postpartum had significantly higher odds of 

low job satisfaction at 12 months compared to women experiencing no problems, with odds 

ratios ranging from 4.38 to 6.89. The odds ratios associated with reporting one to two problems 

were not statistically significant in any of the versions of the model. The odds ratio estimate for 

baseline job satisfaction was statistically significant both times that it was included, which was 

expected. In the fully adjusted model (Model 1c), black women and women working more than 

20 hours per week were significantly more likely to have low job satisfaction at 12 months than 

white women and women working less than 20 hours per week, respectively.  

Table 4.3. Longitudinal models predicting odds of low job satisfaction at 12-months 
postpartum based on number of work-related breastfeeding problems at three months 
among working mothers 

 

Model 1a  

OR (95% CI) 

Model 1b 

OR (95% CI) 

Model 1c  

OR (95% CI) 

Number of BF problems at 3 months (Reference: No problems) 

1-2 problems 1.59 (0.56, 4.54) 1.41 (0.46, 4.36) 1.75 (0.48, 6.36) 

3-6 problems 6.89** (2.12, 22.37) 4.38* (1.13, 16.88) 6.88* (1.33, 35.58) 

Job satisfaction at 3 months (Reference: Moderate or high) 

Low job satisfaction   14.10** (5.02, 39.61) 15.14** (4.50, 50.88) 

Age in years   1.06 (0.94, 1.18) 

Household income (Reference: <$25,000) 

$25,000-$74,999   1.76 (0.23, 13.17) 

≥$75,000   0.35 (0.03, 3.69) 

Race/ethnicity (Reference: White) 

Black   2.74* (0.24, 31.49) 

Hispanic, Asian/Pacific Islander or Other   1.18 (0.21, 6.70) 
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Region (Reference: Northeast) 

Midwest   0.96 (0.20, 4.57) 

South    0.71 (0.14, 3.67) 

West   0.80 (0.00, 0.13) 

Hours worked per week (Reference: <20 hours) 

≥20 hours   3.78* (0.91, 15.65) 

Work setting (Reference: Non-residential building) 

Residence, vehicle, outdoors or other 
location  

 2.60 (0.72, 9.38) 

Note: CI=Confidence Interval; OR = Odds Ratio. Respondents n=265. 
*p-value<0.05;  **p-value< 0.001 

 

Table 4.4 shows three nested versions of logistic regression Model 2, which focused on 

whether problems with break time and space to pump/nurse at three months predicted low job 

satisfaction at 12 months. In two of the three iterations shown, Model 2a, which does not include 

a baseline control or other covariates, and Model 2c, the fully adjusted model, women who 

experienced problems with both break time and space had significantly higher odds of low job 

satisfaction than those who had experienced no problems; the odds ratios ranged from 1.44 to 

4.03 and had a higher value in the models that controlled for baseline job satisfaction. 

Experiencing problems with only break time or space were not significantly associated with low 

job satisfaction at 12 months, and neither was experiencing some other BF problem. As 

expected, the odds ratio estimate for baseline job satisfaction was statistically significant in both 

models in which it was included. No other variables in the model were significant. 

Table 4.4. Longitudinal models predicting odds of low job satisfaction at 12-months 

postpartum based on break time and space problems at three months among working 

mothers 

 

Model 2a  

OR (95% CI) 

Model 2b 

OR (95% CI) 

Model 2c  

OR (95% CI) 

Break time/space problems at 3 months (Reference: No problems) 
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Break time or space problem  1.84 (0.21, 16.18) 1.20 (0.31, 4.62) 1.28 (0.26, 6.23) 

Break time and space problems 1.44* (0.42, 4.99) 2.78 (0.86, 9.03) 4.03* (1.03, 15.67) 

Some other problems 4.08 (1.44, 11.62) 3.18 (0.34, 29.35) 2.77 (0.23, 32.84) 

Job satisfaction at 3 months (Reference: Moderate or high satisfaction) 

Low job satisfaction  15.48** (5.43, 44.10) 15.97** (4.75, 43.65) 

Age in years   1.04 (0.93, 1.16) 

Household income (Reference: <$25,000)   

$25,000-$74,999   1.53 (0.22, 10.66) 

≥$75,000   0.39 (0.04, 3.71) 

Race/ethnicity (Reference: White)   

Black   4.04 (0.37, 44.06) 

Hispanic, Asian/Pacific Islander or 
Other  

 1.27 (0.22, 7.30) 

Region (Reference: Northeast)    

Midwest   0.71 (0.15, 3.42) 

South    0.59 (0.11, 3.01) 

West   0.68 (0.11, 5.35) 

Hours worked per week (Reference: <20 hours) 

≥20 hours   3.90 (0.95, 16.05) 

Work setting (Reference: Non-residential building) 

Residence, vehicle, outdoors or other 
location  

 2.59 (0.72, 9.33) 

Note: CI=Confidence Interval; OR = Odds Ratio. Respondents n=265. 
*p-value<0.05;  **p-value< 0.001 

 

Sensitivity Analyses 

For the longitudinal models predicting low job satisfaction at 12 months, we conducted a 

sensitivity test to assess whether controlling for prenatal rather than three-month job satisfaction 

would change the results. The results were consistent with what we observed in the model using 

the three-month job satisfaction control variable (less than 0.6 difference in the magnitude of the 

odds ratios and a comparable level of statistical significance; results available upon request). 
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Models predicting the odds of low job satisfaction at nine months postpartum, shown in 

Tables S4.2 and S4.3, had results similar to the 12-month models. Specifically, in Model 1 

(Table S4.2), experiencing three-six work-related BF problems at three months was associated 

with significantly higher odds of low job satisfaction at nine months in all three iterations of the 

model compared to experiencing no problems, with odds ratios ranging from 4.44 to 6.89. The 

odds ratios for experiencing one to two problems were not statistically significant. 

Table S4.3 shows that experiencing problems with both break time and space to 

pump/nurse at three months, compared to not experiencing any problems, was a statistically 

significant predictor of low job satisfaction at nine months in only one iteration, Model 2a, which 

did not control for baseline job satisfaction or other covariates. In the other two iterations, the 

odds ratios for experiencing both break time and space problems were greater than one, but the 

relationships did not reach statistical significance. Similarly, the odds ratio for experiencing only 

one of the two problems (break time or space) compared to experiencing no problems was not 

statistically significant. 

Table S4.4 shows the results of fully adjusted longitudinal models that predicted the odds 

of incident low job satisfaction at 12 months postpartum by excluding those in the sample who 

already had low job satisfaction at three months. In Model 1, experiencing three-six work-related 

BF problems at three months was associated with 11.65 times the odds of developing low job 

satisfaction at 12 months compared to experiencing no problems, and this relationship was 

statistically significant. The odds ratio associated with experiencing one to two problems 

compared to 0 problems was not statistically significant. In Model 2, experiencing problems with 

both break time and space to pump/nurse was associated with 7.02 times the odds of developing 

low job satisfaction at 12 months compared to experiencing no problems, and this was 
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statistically significant. The odds ratios for the other categories of BF problems in Model 2 were 

not statistically significant.  

The cross-sectional and longitudinal models that used a continuous job satisfaction 

variable produced results that were generally consistent with what we found when we used the 

dichotomous variable. Women reporting more BF problems had lower job satisfaction than those 

without problems, and they experienced a larger decrease in job satisfaction over time, on 

average and holding all other variables equal. However, the relationships were not statistically 

significant in all instances. Results are available upon request. 

The models stratified by household income, hours worked per week and work setting also 

produced results that were generally consistent with the main models reported here. The 

relationship between workplace BF problems and job satisfaction appeared stronger for women 

in families earning less than $50,000 per year than for those earning more, and for women 

working at least 20 hours a week compared to those working less. Results are available upon 

request.  

 

Discussion 

This study aimed to test whether there is a relationship between experiences with BF at 

work and job satisfaction among working mothers, using both a cross-sectional and a 

longitudinal approach. We found a consistent relationship between work-related problems with 

BF and concurrent low job satisfaction among working women, in particular for women who 

reported three or more problems. Moreover, difficulty arranging break time or a space to pump 

or breastfeed –  the two problems meant to be addressed by policies like the Affordable Care Act 

(ACA)’s Break Time for Nursing Mothers law17 – were the most frequent problems reported in 

this sample, which was collected prior to the ACA’s passage. In most of our models, the 
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combined presence of break time and space problems was associated with higher odds of low job 

satisfaction compared to not experiencing problems.  

This is, to our knowledge, the first published study to longitudinally examine the 

relationship between work-related problems with BF and job satisfaction among working 

mothers. The overall number of work-related BF problems at three months postpartum, and time 

and space problems in particular, were associated with low job satisfaction at nine and 12 

months, including in models that controlled for baseline job satisfaction and models that 

predicted incident low job satisfaction by excluding those with low job satisfaction at baseline. 

This suggests that after taking into account an individual’s tendency to have low job satisfaction 

at baseline, experiencing problems with BF is associated with worse satisfaction outcomes later 

down the line.  

It is notable that we observed an association between BF problems at work at three 

months postpartum and job satisfaction not only across multiple iterations of these models, but 

also for two distinct follow-up periods, nine and 12 months. Other research about work-family 

conflict used a one year follow-up period to capture changes in job satisfaction,8 potentially 

because job satisfaction is a relatively stable and slow-changing construct, and for this reason we 

have emphasized the 12 month results here.  

Limitations: There are some limitations to this study. First, women with middle and 

higher incomes, professional or managerial positions, and white women were over-represented in 

the sample.27 Also, the data were collected over 10 years ago, which means that the proportion of 

women who now experience problems with space and time is different and probably smaller 

because of passage of the ACA’s workplace lactation accommodation law in 2010.17,29 While we 

attempted to control adequately for potential confounders, it is possible that other work-family 
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policies like flexible scheduling or paid maternity leave could confound the relationship between 

BF support at work and job satisfaction. Workers’ disposition could also function as a 

confounder, given that personality traits like negative affect are associated with experiences of 

work-family conflict.30 We have tried to reduce the influence of this potential confounder by 

removing from our measure of BF problems the three items about embarrassment, worrying 

about keeping one’s job, and worrying about continuing to breastfeed, which may be more 

related to neuroticism and negative affect than the other BF problems items.  

Respondent attrition between three and 12 months postpartum could have left out a 

selected group of women, including those who stopped working during that period. If some of 

those women left their jobs because they had trouble continuing to breastfeed, this could have 

created a bias toward the null in our results. Moreover, based on our comparison between 

longitudinal study participants and non-participants, frequency of BF problems was similar for 

the individuals included in the longitudinal sample and those excluded, but the groups differed in 

terms of the frequency of low job satisfaction, as well as some sociodemographic and work 

characteristics. The small sample size likely reduced our statistical power, and this is evident in 

the wide confidence intervals for some coefficient estimates in the longitudinal models shown in 

Tables 4.3 and 4.4.  

There are some limitations to the job satisfaction measure used in the IFPS II. Most prior 

research on this topic has used multi-item measures for job satisfaction.8,25,31,32 However, some 

studies have used a single-item measure,3,26,33,34 and it has been suggested that single, global 

measures of job satisfaction may work better to capture changes over time.28 One meta-analysis 

found that single item job satisfaction measures correlated acceptably with multi-item measures 

(mean correlation, corrected for reliability, of 0.67).35 Single item measures may underestimate 
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low satisfaction,36 which would create a bias towards the null in a study such as this. We believe 

our single item is a valid, if conservative, measure of job satisfaction. Further, because we only 

had a single, 1-5 point measure, we dichotomized the scores and conducted logistical regression 

rather than treating it as an ordinal or ratio variable. This may have further reduced our power to 

detect statistically significant relationships in the models.  

Strengths:  This is the first study, to our knowledge, that used a national US dataset 

representing a variety of occupation types to assess the relationship between workplace BF 

experiences and job satisfaction. Moreover, we were able to explore how BF experiences related 

longitudinally to low job satisfaction, controlling for baseline job satisfaction, which is a stronger 

study design and avoids the potential temporal ambiguity that limits the cross-sectional 

approaches used in prior studies.25,26 That we observed significant longitudinal relationships even 

after controlling for baseline job satisfaction suggests that these models are not simply capturing 

the difference between workplaces that are better or worse on the whole. Also, because we used 

as the independent variable reports of recent negative experiences with BF among working 

mothers rather than general perceptions of workplace support for BF, we could isolate the effects 

of specific types of experiences, like problems with break time and space to pump or nurse, on 

job satisfaction. 

Public health implications:   These findings fill a gap in the literature about how 

problems with BF relate to job satisfaction among a sample of women from across the US. While 

many studies have shown that workplace BF accommodations are positively associated with BF 

duration,16,20,37 far fewer studies have considered workplace BF accommodations from the 

perspective of work-family conflict and examined how it affects mothers’ psychosocial 

outcomes. By demonstrating that work-related problems with BF are positively associated with 

low job satisfaction, we are providing further evidence in favor of providing lactation 
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accommodations for workers. This aligns with previous research showing that BF experiences 

are related to other job attitudes and psychological outcomes among working mothers.23,24 The 

outcome of job satisfaction aligns with the thrust to assess positive psychological outcomes in 

the workplace, in addition to more commonly-studied negative outcomes like stress and 

burnout.38  

Additionally, we were able to single out the effects of the two problems meant to be 

addressed by the ACA’s workplace lactation accommodation law: break time as well as a space 

to pump. The law mandated access to break time whenever a nursing mother needs it, and a 

private space that is not a bathroom.17 This amendment to the Fair Labor Standards Act has been 

in place since 2010, but research shows that these provisions still have not been implemented for 

many working mothers.20 Recent attempts to overturn the ACA could put the national workplace 

lactation accommodation standard at risk, although thus far the law has avoided threats of being 

overturned.39 While we are unable to draw definitive causal conclusions, our findings support the 

notion that if the BF break time and space provisions of the ACA were fully implemented, low 

job satisfaction could be reduced among working, BF women.  

Areas for future research:   We provided some evidence that BF problems at work vary 

by occupation type, aligning with prior research.15,21 However, because of the limitations of the 

dataset, we could only examine this relationship for a small number of occupations and a small 

sample of working women. Future studies should explore in more depth how experiences with 

BF vary by occupation type and other work characteristics. 

Moreover, our study focused on providing strong, policy-relevant evidence for a 

relationship between a set of work-related BF problems at the three-month stage and job 

satisfaction, but we did not focus on mediators or pathways in this relationship, such as BF 

behavior. For example, we did not take into account BF duration and whether problems at work 
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could have led to cessation of BF, which could decrease job satisfaction. In the future, we plan to 

explore why women who experience BF problems may develop worse job satisfaction. Also, due 

to intercorrelation among reported BF problems and the limitations of our sample, we were 

unable to determine which individual problem was most strongly associated with changes in job 

satisfaction. This is another important area to explore. 

 Lastly, further research should focus on BF experiences among groups that are not well-

represented in this sample, including women of color and low-wage workers, who tend to face 

more barriers to BF and experience more adverse working conditions.20 Studies should also take 

into account other family-friendly policies like paid leave and flexible time7 for a comprehensive 

understanding of how policies that support BF may also impact working mothers’ job 

satisfaction.  

 

Supplemental Tables 

Table S4.1.  Socio-demographic characteristics and frequency of work-related 
breastfeeding problems by occupation category 

 
Professional 
specialty  
(n=129) 
(%) 

Executive and 
managerial  
(n=52) 
(%) 

Administrative 
support 
(n=51) 
(%) 

Sales  
(n=19) 
(%) 

Technician  
(n=32) 
(%) 

Service  
(n=27) 
(%) 

Age in years (Mean, SD)  31.2,  4.2 30.9,  4.7 30.3,  4.4 29.7,  6.2 31.4,  5.5 28.7,  5.0 

Race/ethnicity 

White 91.5 84.6 80.4 84.2 87.5 81.5 

Hispanic 1.6 9.6 9.8 5.3 0 11.1 

Black   3.9 1.9 5.9 10.5 3.1 0 

Asian/PI 2.3 1.9 2.0 0 6.3 3.7 

Other 0.8 1.9 2.0 0 3.1 3.7 

Number of work-related BF problems reported at 3 months  

0 problems  58.9 65.4 58.8 63.2 56.3 63.0 

1-2 problems  33.3 26.9 27.4 26.3 40.6 29.6 

3-6 problems  7.8 7.7 13.7 10.5 3.1 7.4 
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Frequency of specific work-related BF problems reported at 3 months   

1) Coworker made negative 

comments about BF 
1.6 1.9 9.8 0 6.3 11.1 

2) Supervisor made negative 

comments BF 
0.8 0 2.0 0 3.1 3.7 

3) It was hard to arrange break 

time for BF/ pumping milk 
33.3 23.0 35.3 36.8 34.4 22.2 

4) It was hard to find a place to 

breastfeed/ pump milk 
22.5 15.4 21.6 21.1 15.6 18.5 

5) It was hard to arrange a place 

to store pumped breast milk 
5.4 7.7 2.0 15.8 3.1 7.4 

6) It was hard to carry the 

equipment to pump milk at work   
10.1 15.4 9.8 0 6.3 11.1 

Notes:   SD=Standard deviation. Respondents included in this table are a subsample of the n=488 individuals included in our 
cross-sectional sample. Fewer than half of respondents answered the occupation item because it was administered prior to the 
beginning of the study only to members of the initial consumer opinion panel. Moreover, certain occupational groups were 
excluded from this table due to very small numbers: “precision production, craft and repair” and “operator, fabricator and 
laborer” each had just 1 respondent, and “farming, forestry and fishing” had 3. Also, 74 women reported not working at the time 
they filled out this initial demographic sheet and could not be included in this table, but they reported working in the postnatal 
period and were included in our cross-sectional sample.  
 

Table S4.2. Longitudinal models predicting odds of low job satisfaction at 9 months 

postpartum based on number of work-related BF problems at three months among 

working mothers 

 

Model 1a  

OR (95% CI) 

Model 1b 

OR (95% CI) 

Model 1c  

OR (95% CI) 

Number of BF problems at 3 months (Reference: No problems) 

1-2 problems 1.34 (0.45, 4.01) 1.17 (0.37, 3.74) 1.30 (0.35, 4.76) 

3-6 problems 6.89* (2.12, 22.37) 4.44* (1.18, 16.75) 5.69* (1.21, 26.68) 

Job satisfaction at 3 months (Reference: Moderate or high) 

Low job satisfaction  11.90** (4.17, 33.95) 12.33** (3.73, 40.75) 

Age in years   0.98 (0.88, 1.10) 

Household Income (Reference: <$25,000) 

$25,000-$74,999   0.87 (0.15, 4.90) 

>$75,000   0.28 (0.03, 2.41) 

Race/ethnicity (Reference: White) 

Black   1.90 (0.16, 22.28) 
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Hispanic, Asian/Pacific Islander or 
Other  

 1.48 (0.29, 7.64) 

Region (Reference: Northeast) 

Midwest   1.48 (0.30, 7.26) 

South    1.02 (0.19, 5.48) 

West   0.55 (0.07, 4.08) 

Hours worked per week (Reference: <20 hours) 

≥20 hours   1.61 (0.48, 5.45) 

Work setting (Reference: Non-residential building) 

Residence, vehicle, outdoors or other 
location  

 2.42 (0.68, 8.61) 

Note: CI=Confidence Interval; OR = Odds Ratio. Respondents n=265. 
*p-value<0.05;  **p-value< 0.001  
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Table S4.3. Longitudinal models predicting odds of low job satisfaction at 9 months 

postpartum based on break time and space problems at 3 months among working mothers 

 

Model 2a  

OR (95% CI) 

Model 2b 

OR (95% CI) 

Model 2c  

OR (95% CI) 

Break time/space problems at 3 months (Reference: No problems) 

Break time or space problem  1.44 (0.42, 4.99) 1.23 (0.33, 4.60) 1.26 (0.28, 5.75) 

Break time and space problems 4.08* (1.44, 11.62) 2.87 (0.91, 9.04) 3.70 (1.00, 13.65) 

Some other problems1 -- -- -- 

Job satisfaction at 3 months (Reference: Moderate or high) 

Low job satisfaction  11.67** (4.13, 32.95) 10.98** (3.34, 36.09) 

Age in years   0.98 (0.88, 1.09) 

Household Income (Reference: <$25,000) 

$25,000-$74,999   0.94 (0.17, 5.29) 

>$75,000   0.30 (0.04, 2.46) 

Race/ethnicity (Reference: White) 

Black   4.53 (0.35, 57.74) 

Hispanic, Asian/Pacific Islander or 
Other  

 1.67 (0.32, 8.61) 

Region (Reference: Northeast) 

Midwest   1.35 (0.27, 6.63) 

South    0.98 (0.18, 5.18) 

West   0.57 (0.08, 4.21) 

Hours worked per week (Reference: <20 hours)   

≥20 hours   1.66 (0.49, 5.62) 

Work setting (Reference: Non-residential building) 

Residence, vehicle, outdoors or other 
location  

 2.34 (0.67, 8.21) 

Note: CI=Confidence Interval; OR = Odds Ratio. Respondents n=254. 
*p-value<0.05;  **p-value< 0.001 
111 individuals, all who reported some problems other than break time or space at 3 months, were excluded from these logistic 
regression models because none of them reported low job satisfaction. For this reason the sample is 254 rather than 265.  
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Table S4.4. Longitudinal models predicting odds of incident low job satisfaction at 12 

months postpartum based work-related BF problems at 3 months among working mothers 

 

Model 1 – Number of 
problems 

OR (95% CI) 

Model 2 – Break time and 
space problems  

OR (95% CI) 

Number of BF problems at 3 months (Reference: No problems) 

1-2 problems 2.22 (0.43, 11.50)  

3-6 problems 11.65* (1.13, 119.74)  

Break time/space problems at 3 months (Reference: No problems) 

Break time or space problem   0.79 (0.07, 8.67) 

Break time and space problems  7.02* (1.18, 41.69) 

Some other problems1  3.86 (0.30, 49.25) 

Age in years 0.92 (0.79, 1.08) 0.89 (0.76, 1.05) 

Household Income (Reference: <$50k) 

≥$50k 0.23 (0.05, 1.11) 0.27 (0.06, 1.27) 

Race/ethnicity (Reference: White) 

Black, Hispanic, Asian/Pacific Islander, or Other 1.88 (0.16, 22.06) 1.58 (0.13, 19.77) 

Region (Reference: Northeast or Midwest)   

South or West  0.20 (0.03, 1.25) 0.21 (0.03, 1.41) 

Hours worked per week (Reference: <20 hours) 

≥20 hours 5.49 (0.91, 32.99) 7.00* (1.03, 47.72) 

Work setting (Reference: Non-residential building) 

Residence, vehicle, outdoors or other location 6.63* (1.30, 33.69) 5.67* (1.18, 27.12) 

Note: CI=Confidence Interval; OR = Odds Ratio. Respondents: n=239. 
In order to include only new instances of low job satisfaction at 12 months postpartum, these models exclude individuals who 
reported low job satisfaction at 3 months. 
*p-value<0.05; **p-value< 0.001 
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CHAPTER 5 

Conclusion 

With this dissertation, I endeavored to contribute to the science about maternal 

occupation and its interconnections with racial inequities in BF and with women’s psychosocial 

wellbeing. I quantitatively analyzed two existing datasets of mothers in the US to address three 

sets of hypotheses: first, whether taking occupation type and worker’s race into account affects 

the oft-cited BF advantage for mothers who do not work; second, whether low job control, a 

commonly-studied psychosocial working condition, predicts BF outcomes, and if so, whether it 

explains any of the variation in BF initiation and duration between White and Black mothers; 

third, whether workplace BF experiences influence job satisfaction among work mothers. 

Overall, the results of these three studies support the idea that occupation and working conditions 

influence BF behaviors and contribute to racial inequities in BF and psychosocial wellbeing 

outcomes among working mothers. 

Underlying theory  

In Chapter 1, I outlined the current state of the public health and social science literature 

about BF, including the evidence of persistent inequities in BF by race, wherein Black mothers 

tend to breastfeed less than White mothers, as well as inequities by occupation, wherein non-

working women tend to breastfeed longer than those who work, and among those who work, 

those working in professional/managerial jobs and jobs with greater flexibility tend to breastfeed 

longer. I identified gaps in the literature related to certain occupational constructs, like low job 

control, as potential predictors of BF outcomes, and job satisfaction as a potential sequalae of BF 

experiences. I outlined existing theories that aid in the study of these concepts, including 

fundamental causes of health outcomes,1 psychosocial working conditions,2 work-family 
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conflict,3 and the market-family matrix.4 I then proposed a new conceptual framework to ground 

this inquiry. This dissertation is based on assumptions that, by way of structural racism, race 

serves as a proxy for exposure to inequitable access to job opportunities, and which leads to 

differential employment status, occupation and working conditions among working mothers. 

Those exposures shape a mother’s workplace experiences with BF, which can influence how 

long she breastfeeds as well as her psychosocial wellbeing, in particular job satisfaction.   

Summary of empirical findings 

These three studies fill multiple gaps in the empirical literature. First, the findings 

provide nuance to our understanding about how work relates to BF by highlighting the 

importance of occupation type and psychosocial working conditions. It was established 

previously that employment,5 occupation6-10 and certain working conditions, such as access to 

family leave and flexibility on the job are predictive of BF outcomes.11-17 However, it was 

unclear whether non-working mothers held a consistent advantage in BF outcomes compared to 

working mothers, or whether this advantage would fade if non-working mothers are compared to 

those in professional/managerial jobs, which tend to be more accommodating. It was also unclear 

how those patterns would hold in models that accommodated moderating effects by race. The 

findings from Chapter 2 addressed these questions. 

In Chapter 2, using data from n=970 mothers in the Panel Study of Income Dynamics 

(PSID), I demonstrated that overall, not-working was associated with longer BF duration, as 

prior studies indicated, but only in comparison to working in a service/labor job. The difference 

in BF between non-working mothers and mothers in professional/managerial jobs was not 

significant. Furthermore, when I allowed those relationships to vary by race, I found that among 

White mothers, non-working mothers breastfed the longest (5.9 months on average), while 
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among Black mothers, those in professional/managerial work breastfed the longest (4.7 months 

on average). These findings align with earlier work showing that non-working was associated 

with longer BF among White women but not as consistently among Black women.7 

Relatedly, prior research indicated that flexibility at work facilitated continued BF.12,18,19 

However, BF has not been examined in connection with low job control,2 a widely studied 

psychosocial working condition known to predict adverse cardiovascular outcomes (when paired 

with high job demands)20,21 and poor health behaviors.22,23 In Chapter 3, using a subsample of 

n=631 mothers in the PSID, I showed that each additional point of low job control was 

associated with lower odds of BF for six months or more (OR=0.61, p<0.05). Further, because 

Black working mothers were more likely than White working mothers to be exposed to low job 

control, low job control accounted for approximately 31% of the Black- White inequity for 

shorter term BF (less than six months) as well as for longer-term BF (at least six months). The 

addition of low job control as a workplace determinant of BF outcomes, and highlighting its role 

within the Black-White BF inequities, helps address the question noted by the US Surgeon 

General in 2011 about how work contributes to relatively low rates of BF among Black 

mothers.24  

Lastly, I contribute to the empirical literature about how experiences with BF among 

working mother affect job satisfaction,25,26 a psychosocial outcome thought to impact physical 

and mental health27 as well as work productivity.28,29 Prior work suggested that women’s job 

satisfaction was positively linked to their perceptions about BF support at work, yet studies had 

not connected job satisfaction to the actual challenges with BF that mothers faced.30,31 In Chapter 

4, I leveraged longitudinal data for n=265 mothers in the Infant Feeding Practices Study II to 

account for changes in low job satisfaction during the first year postpartum, and considered 
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reports of BF-related problems at work at three months postpartum. I found that women who 

experienced more problems, such as an inability to find space or time to pump or lack of support, 

from colleagues had 6.9 times the odds of developing low job control at 12 months, even after 

controlling for potential confounders. This study demonstrated that beyond influencing whether 

and for how a mother breastfeeds,5 experiences with BF at work have implications for her 

general wellbeing and her outcomes on the job. 

Theoretical contributions 

In addition to new empirical findings, this set of studies has implications for theory. I 

built on existing theory about race, racism and socioeconomic status as fundamental causes of 

health32 by integrating psychosocial work environment2,33 and the work-family interface.3,4 

These are under-studied health behavior determinants, situated in the mid-to-outer circles of the 

social ecological model,34 that provide a more complete understanding of population level 

variation in BF. The conceptual framework proposed in Chapter 1 draws a path from race and 

exposure to racism, through women’s employment opportunities and working conditions, BF 

behaviors and psychosocial outcomes. This framework addresses the call by Ahonen and 

colleagues35 to better integrate working conditions into health inequities scholarship, and it 

provides a set of relevant constructs and pathways to help guide such an inquiry.  

Further, inspired by intersectionality theory36 and its public health applications,37,38 my 

work attempts to go beyond the broad brushstrokes of the decades-long disparity in BF outcomes 

among Black and White mothers by highlighting BF variations within these large (and socially-

constructed) categories of mothers. Chapter 3 demonstrated, for instance, that while there was a 

three-month difference in average BF duration between Black and White mothers who did not 

work, the difference among professional/managerial working mothers was less than one month. 
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Chapter 4 demonstrated that mothers with low job control, both Black and White, faced greater 

barriers to continued BF.a  

Another theoretical detail that emerged was the fact that the advantage of not working for 

more/longer BF became more complicated when we took occupation as well as race into 

account. The Chapter 2 study demonstrated that overall, not working was associated with longer 

BF only in comparison to service/labor jobs, and not in comparison to professional/managerial 

jobs. Further, the patterns differed for White and Black mothers, where Black mothers who did 

not work had far shorter BF, while among White mothers, those not working had the longest BF 

duration. I believe these relationships are due in part to causal processes that are unique for each 

group (e.g., White non-working mothers may have social relationships that encourage BF, and 

Black working mothers may receive greater family support such as childcare that facilitates 

continued BF4), but also due to differential selection into these groups (e.g., White mothers who 

decide not to work during the early postpartum period may differ from their Black counterparts 

in ways that are related to BF).  

Also, the finding from Chapter 2 that, in some instances, working was associated with 

longer BF than not working among new mothers, ran counter to much of the literature and to 

idea of Work-Family Conflict. However, it aligned with Dow’s Market Family Matrix 

framework.4 Most of the middle class Black mothers Dow interviewed did not perceive paid 

work role as conflicting with their mothering role. Indeed, many considered that work and 

 
a One likely reason for the dearth of research that integrates racial inequities and occupation-related inequities in BF 
is the lack of existing datasets with sufficient information about both areas. The Panel Study of Income Dynamics’ 
provided a valuable tool because it includes employment status and occupation code for mothers of children in the 
Child Development Supplement. Further, by integrating a new job exposure matrix (see Choi B, Developing a job 
exposure matrix of work organization hazards in the United States: a review on methodological issues and research 
protocol, Safety and Health at Work 2020, 11:4, 397-404), I was able to link observations in the PSID with mothers’ 
psychosocial working conditions. 
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parenting responsibilities could integrate successfully. My findings in Chapter 2 support that 

idea.b 

Lastly, the present work draws a theoretical connection between workplace 

accommodation for BF, including appropriate space and time to pump, and support from 

supervisors and colleagues, with the psychosocial wellbeing of working mothers, operationalized 

as job satisfaction. A large body of literature examines the health impacts on mothers’ health due 

directly to lactation, like the way lactation buffers the mother’s physiological response, 

potentially because of increased oxytocin and prolactin.39-41 A comparatively smaller body of 

work examines how the experience of BF and related experiences impact maternal wellbeing. 

For instance, mothers who do not meet their personal BF goals may feel guilty or ashamed, 

particularly if they believe others are negatively judging them.42,43 The empirical findings in 

Chapter 4, along with the theoretical framework proposed in Chapter 1, move forward the notion 

that negative experiences with BF negatively impact wellbeing, and that this is particularly 

salient in the work setting.  

Implications for policy 

 These studies have implications for policy and practice as well. Evidence that low job 

control contributes to BF inequities suggests that existing BF interventions should explore ways 

to increase job control.44 Existing programs lead by human resource experts, psychosocial 

occupational health practitioners and others demonstrate that organizations can increase worker 

job control,45-47 and this could benefit not only BF behaviors but other health-related and 

productivity-related outcomes. 

 
b To note, neither Work-Family Conflict nor the Market-Family Matrix theory deal explicitly with BF. I am 
extending those theories toward what I consider their logical implications for BF. 
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Also, a central tenet in the first two chapters is the role of structural racism, particularly 

its effect on employment, occupation and working conditions, as a contributor to BF inequities 

among Black and White mothers. Chapters 2 and 3 underscored this theme. Interventions meant 

to address structural racism and occupational segregation, for instance, multisectoral, 

community-specific programs to improve equity, or policy reforms that remove barriers to 

certain occupations for individuals with criminal justice involvement,48 could ultimately improve 

health behaviors like BF along with other outcomes. 

Conclusion 

The interplay between BF, work and race represents a particularly American 

phenomenon. It occurs in the context of a continuously-increasing proportion of mothers in the 

workforce,49 a notoriously meager social welfare system (e.g., there is no right to paid maternity 

leave at the national level in the US),50 and workplaces that in some cases are beacons of work-

family integration46 but more often leave the hassle of resolving work-family conflict in the 

hands of individuals and families.51 Under these circumstances, maintaining BF for the 

recommended six months or more52 is at best a major challenge, and at worst, impossible for 

working mothers in the US. Further, those best and worst scenarios are not distributed equally 

across the population. Structural racism in the US, so pervasive that one scholar describes it as a 

caste system,53 has lent an unfair advantage to White mothers and a disadvantage to Black 

mothers in a host of ways, including in the jobs they hold and working conditions they 

experience.48,54-58 Those differences in work-related exposures likely contribute to the 

longstanding racial inequities in BF, yet research in this area has been limited. 

 In this dissertation, I have utilized nationwide datasets and applied quantitative research 

methods to establish empirical connections among relevant but understudied constructs in these 
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areas – linking race to occupation type, low job control, workplace BF experiences and job 

satisfaction. By strengthening and refining the evidence base about work and working conditions 

as a fundamental driver of BF outcomes, and a component of racial inequities in BF, I hope to 

help move the field of public health toward more effective solutions.  
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