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Abstract

:

In the United States, 10% of infants are born preterm (PT; <37 weeks gestational age) each year and are at higher risk of complications compared to full term infants. The burden of PT birth is borne disproportionately by Black versus non-Black families, with Black mothers significantly more likely to give birth to a PT infant. One proven strategy to improve short- and long-term health outcomes in PT infants is to feed mother’s own milk (MOM; breast milk from the mother). However, mothers must make decisions about work and MOM provision following PT birth, and more time spent in paid work may reduce time spent in unpaid activities, including MOM provision. Non-Black PT infants are substantially more likely than Black PT infants to receive MOM during the birth hospitalization, and this disparity is likely to be influenced by the complex decisions mothers of PT infants make about allocating their time between paid and unpaid work. Work is a social determinant of health that provides a source of income and health insurance coverage, and at the same time, has been shown to create disparities through poorer job quality, lower earnings, and more precarious employment in racial and ethnic minority populations. However, little is known about the relationship between work and disparities in MOM provision by mothers of PT infants. This State of the Science review synthesizes the literature on paid and unpaid work and MOM provision, including: (1) the complex decisions that mothers of PT infants make about returning to work, (2) racial and ethnic disparities in paid and unpaid workloads of mothers, and (3) the relationship between components of job quality and duration of MOM provision. Important gaps in the literature and opportunities for future research are summarized, including the generalizability of findings to other countries.
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1. Introduction


In the United States, approximately 10 percent of infants are born preterm (PT; <37 weeks gestational age) [1], and prematurity is one of the leading causes of infant mortality [2]. The burden of prematurity is borne disproportionately by Black versus non-Black families, with a PT birth rate of 14.4% for Black mothers compared to 9.8% for Hispanic mothers and 9.1% for White mothers [1]. Furthermore, racial disparities persist after PT birth [3,4,5]. Although PT birth increases the risk for prematurity-related complications, including hospitalization, major neurodevelopmental disorders, and poor health compared to their term counterparts [6,7,8,9], Black PT infants are at an even greater risk for these prematurity-related complications compared to White PT infants [3,4,5]. While PT infants are a small proportion of total births, improving health outcomes and eliminating health disparities for PT infants is both a health and an economic priority due to the heightened risk for adverse health outcomes through childhood and into adulthood.



1.1. Mother’s Own Milk Feedings as a Strategy to Improve PT Infant Health


PT infants, particularly those delivered at fewer than 32 weeks of gestation, are born with organs, including the brain, lung, and gut, that are not fully mature, and metabolic and immunomodulatory pathways that are underdeveloped [10,11]. These immature organs and underdeveloped pathways increase the risk for prematurity-related complications that often occur during the initial (i.e., birth) hospitalization, including late onset sepsis, with 7–14% incidence; necrotizing enterocolitis (NEC), with 4–7% incidence; and bronchopulmonary dysplasia, with 22–36% incidence [12]. Furthermore, these complications of prematurity increase the risk of adverse health and neurodevelopmental consequences in childhood and beyond and incur a cost to families and society overall through increased healthcare utilization and additional education needs [13,14,15,16,17,18,19,20,21,22,23]. One strategy to reduce the risk of these prematurity-related complications is feeding with mother’s own milk (MOM; breast milk from the mother, excluding donor human milk [DHM]), during the birth hospitalization [14,15,16,18,19,20,23,24]. A meta-analysis of observational studies that examined the dose-response relationship of human milk (i.e., MOM and/or DHM) in extremely PT (<28 weeks gestational age at birth) and very low birth weight (VLBW, <1500 g birth weight) infants, both higher-risk subgroups of all PT infants, reported that high-dose human milk was associated with a reduction in the risk of late-onset sepsis (relative risk [RR] 0.71, 95% confidence interval [CI] 0.56, 0.9), NEC (RR 0.53, 95% CI 0.42, 0.67), and bronchopulmonary dysplasia (RR 0.84, 95% CI 0.73, 0.96) [20,25]. Mechanistically, as described in a recent review, MOM programs the growth and development of body organs and pathways while simultaneously reducing the noxious impact of neonatal intensive care unit (NICU)-related stressors, including inflammation and oxidative stress [11]. These protective mechanisms are unique to MOM and are not shared by DHM nor commercial formula [24].




1.2. Disparities in the Receipt of Mother’s Own Milk Feedings by PT Infants


Large disparities exist in the receipt of MOM by PT infants, despite the demonstrated benefits. Although 78% of White and 82% Hispanic PT infants receive some MOM during the birth hospitalization, only 67% of Black PT infants receive any MOM during this critical time period [26]. Furthermore, research has shown that durations of MOM are also shorter for Black PT infants compared to non-Black PT infants, with only half as many Black infants receiving MOM at hospital discharge compared to non-Black infants [27,28,29,30]. Although exclusive MOM intake through 6 months of age is recommended by national and international health authorities, the lack of MOM at hospital discharge precludes achievement of this important milestone [20,31,32]. US national data on MOM intake by PT infants are not available, however, data for all infants demonstrate a large disparity at 6 months of age, with 45% of Black infants versus 62% of White infants receiving any MOM at this milestone [33]. Therefore, increasing MOM provision during the birth hospitalization can help in ultimately achieving exclusive MOM provision through 6 months of age. Despite national efforts to increase breastfeeding, the disparity between Black and White infants has continued to increase over the past decade, suggesting that these efforts are not addressing the underlying barriers to MOM provision [34]. Although a large body of research has examined the underlying causes of the Black-White disparity in PT birth, recently summarized in a review of the literature by Braveman et al. [35], less attention has been paid to understanding the underlying cause of disparities, and specifically the role of work as a social determinant of health, in MOM provision for PT infants.




1.3. The Role of Work as a Social Determinant of Health


Social determinants of health are “the conditions in which people are born, grow, work, live and age” [36]. The role of paid work as a social determinant of health is well-documented, providing income and economic stability with implications for overall health and wellbeing [37]. In addition to providing a source of income, which may be the most recognizable way that work influences health, work impacts maternal health as a source of health insurance coverage and paid sick and parental leave [38,39]. However, other dimensions of work may also play an important role, such as job design, social conditions and social support, physical working conditions, and work schedule. For the vulnerable population of PT infants, maternal work and workload may contribute to health inequities, particularly as they relate to MOM provision. Although contemporary data are not available for mothers of PT infants specifically, one national survey found that 23% of women returned to work within 2 weeks and 44% returned to work within 8 weeks after childbirth [40]. US federal law guarantees up to 12 weeks off work through the Family Medical Leave Act (FMLA), however, this law guarantees time off work without pay, and only 11 states in the United States offer any paid family and medical leave [41]. Furthermore, FMLA does not apply to all workplaces with requirements for duration of work with the current employer (at least 12 months and 1250 h) and type of workplace (employed by a private company with ≥50 employees within 75 miles of the workplace, a public agency, or a private or public elementary or secondary school), thereby excluding half of private-sector and self-employed workers who are more likely to be female and Black or Hispanic [42,43]. In an analysis of paid leave using the 2017–2018 American Time Use Survey, only one-half of full-time workers had access to any paid leave for the birth of a child [44].



Although mothers with at least 12 weeks (3 months) of paid leave are significantly more likely to initiate MOM and provide MOM for longer durations than mothers without access to paid leave, only 50% of these mothers are still providing MOM at the recommended 6-month milestone, suggesting that returning to work may influence their MOM provision decisions [45]. In addition, while the Affordable Care Act of 2010 included a provision that requires accommodation of breastfeeding mothers in the workplace, studies evaluating the impact of this provision revealed a lower likelihood for low-income women and single mothers to have access to either break time or private space to breastfeed at work [46]. These studies also highlighted the potential for creating a two-tiered system of access to breastfeeding accommodations, due to employer discretion, that encourages employers to generously accommodate economically privileged mothers while leaving low wage mothers, especially African Americans, who have little bargaining power or resources unable to equally benefit from these accommodations [47]. As a structural determinant of health, work may support or hinder a woman’s decision and ability to provide MOM and it would be important to identify which aspects of work can be modified to facilitate the provision of MOM. A recent study that used national data on employed mothers for the first through fifth months after childbirth found that lower job control was associated with decreased breastfeeding up to six months postpartum and explained 31% of the Black-White difference in breastfeeding duration [48]. However, to our knowledge, none of these studies conducted to date specifically addressed the unique considerations faced by mothers of PT infants.




1.4. Purpose of this Review


Maternal decisions about work and MOM provision are made in the first few weeks and months after birth but have longer term implications for economic stability and infant health. However, there is a dearth of rigorous research on the relationship between work and MOM provision beyond paid parental leave and specific job characteristics, such as occupation. The purpose of this State of the Science review was to examine the research on the relationships between work, workload, and job quality with MOM provision for mothers of PT infants. Although a multitude of papers have examined the roles of paid time off and insurance coverage in maternal decisions about MOM provision [49,50,51,52], few studies have explicitly examined how other work-related factors and unpaid workload at home impact MOM decisions by mothers of PT infants. While paid parental leave is one factor that contributes to longer durations of MOM provision, mothers face additional barriers to MOM provision once they return to work, even for mothers who return to work more than 12 weeks after birth. The specific objectives were to (1) describe the complex decisions that mothers of PT infants make about returning to work, (2) synthesize the literature on racial and ethnic disparities in paid and unpaid workloads of mothers, (3) describe the relationship between components of job quality and duration of MOM provision, and (4) identify important gaps in the literature and opportunities for future research on the intersection of work, MOM provision, and health disparities, including the generalizability of findings to other countries.



We searched PubMed and Scopus for peer-reviewed literature on racial and ethnic disparities, work, workload, and MOM provision by mothers of PT infants. For subtopics with few or no publications that reported findings for mothers of PT infants specifically, we expanded our search to include mothers of infants as a whole, including studies of term infants (gestational age ≥ 37 weeks), studies that included mothers of infants of all gestational ages and studies that included subsets of premature infants, such as very preterm (VPT, <32 0/7 weeks GA) infants and VLBW infants. Additionally, we hand-searched the references for additional peer-reviewed papers that we had not identified in our initial search. Due to a dearth of economic data for mothers of PT infants specifically, we reviewed US national data on overall maternal labor force participation, employment, and earnings by race and ethnicity. Although other factors such as antenatal steroids and coordinated evidence-based “Golden Hour” care administered in the first 60 min of life also impact health outcomes for PT infants [53,54], this review examines the role of MOM provision as a modifiable factor for improving PT infant health and how work as a social determinant of health may explain differences in MOM provision by maternal race and ethnicity [13,55,56,57].





2. The Interplay between Work and MOM Provision in Mothers of PT Infants


2.1. PT Birth Creates Unique Circumstances for Mother and Infant That Impact Return to Work Decisions


The decisions made by mothers of PT infants about allocating time between paid and unpaid work (including whether to work at all after delivery) are more complicated than decisions for mothers of healthy term infants due to the unique circumstances of PT birth. PT infants have lengthy hospitalizations, ranging from less than 14 days on average for late preterm (LPT, 34 0/4–36 6/7 weeks gestational age [GA] at birth) to 20–30 days for moderate preterm (MPT, 32 0/7–33 6/7 weeks GA) to 65 days for VPT infants [18,58,59]. Although contemporary national statistics on the timing of return-to-work for mothers of PT infants are not available, in a 2012 survey of employees’ use of the FMLA, 23% of women returned to work within 2 weeks and 62% of women returned to work within 12 weeks after childbirth [40]. These data suggest that some mothers of PT infants may return to work before their PT infant is discharged from the hospital. Returning to work while providing MOM requires the use of a breast pump to continue lactation processes due to physical separation from the infant, and exclusive or partial breast pump use incurs significant out-of-pocket and time (opportunity) costs [60]. A very small proportion of women have health-related contraindications to providing MOM, thus considerations regarding returning to work and decisions about MOM provision affect most mothers of PT infants who plan to return to work [20,61]. Furthermore, mothers of PT infants disproportionately encounter other social risks that often coexist with higher rates of PT birth, such as poverty (as measured by enrollment in Medicaid and eligibility for the Special Supplemental Nutrition Program for Women, Infants, and Children), transportation barriers, and family structure (e.g., single head of household) that may impact MOM provision [11,27,28,29,30,62,63,64].




2.2. Unique Needs of PT Infants after Discharge from the Hospital That Impact the Unpaid Workload of Mothers


Once discharged from the hospital, PT infants may have frequent clinic and therapy visits and often need specialized care in the home [65,66]. For example, in a study of PT infants up to 24 months corrected age (i.e., age corrected for prematurity), 71% of infants had at least two clinic visits per month, 60% had at least one daily prescription medication, and 20% had durable medical equipment, such as oxygen, a feeding tube, or tracheostomy [66]. Additionally, three-quarters used early intervention services that require frequent therapy encounters, averaging between 1.8 to 4.4 h of therapy per month, depending on the type of service [66,67]. Apart from these health care needs, PT infants are susceptible to viral respiratory infections that may prevent attendance at a normal daycare facility, requiring families to utilize in-home childcare instead [68,69]. Although the gender gap in unpaid domestic work has narrowed over time, women continue to provide more childcare and household work and are more likely to take time off from work to care for sick children than men, even after accounting for paid workload [70,71]. Collectively, these findings suggest that mothers have additional responsibilities related to caring for their PT infant after being discharged from the hospital that compete with paid work and other unpaid household tasks. However, neither the burden of these responsibilities nor racial and ethnic differences in these responsibilities are well-documented. Furthermore, we found no data that have examined whether these responsibilities differ by race and ethnicity for mothers of PT infants.




2.3. Employment, Return to Work and MOM Provision after Childbirth


The maternal decisions about work, including whether to return to work, and if so, when and for how many hours, have consequences for their income and economic stability, as well as their PT infant’s health. Although we did not find any research on the economic implications of MOM provision for mothers of PT infants specifically, research has demonstrated an inverse relationship between MOM provision and maternal earnings. In a national longitudinal study of employment and earnings by women who gave birth in the United States between 1980 and 1993, those who provided MOM for 6 months or longer had persistently lower earnings through 5 years after birth compared to mothers who either did not provide any MOM or provided MOM for less than 6 months [72]. The effect on earnings was attributed to mothers both reducing the number of hours worked and dropping out of the labor force altogether. These findings suggest there may be a trade-off between work and economic well-being with MOM provision, and racial/ethnic minority mothers, who are more likely to have low incomes, may not be able to afford the economic consequences of this trade-off [1,26,73].



Table 1 summarizes evidence on the relationship between work-related factors, including education and income due to their relationships with work, and MOM initiation and duration from the US perspective. Notably, full-time return to work (at least 35 h/week) has a large negative relationship with MOM provision [45,64,74,75,76]. Even after controlling for maternal education as another social determinant of health, research has demonstrated a negative relationship between return to work and MOM duration [45,76,77,78,79,80]. The vast majority of research, however, has either been limited to mothers of healthy, term infants or has subsumed mothers of PT infants into a larger sample of mothers without reporting separate findings. We located only one study that has explicitly examined return to work and MOM decisions of mothers with PT infants, although the study included a matched cohort of term infants in the analysis [64]. In their study of PT and term infants, Guendelman et al. found the odds of failing to initiate MOM provision were four times higher for mothers who return to work within 6 weeks after birth and more than two times higher for mothers who return to work between 6 and 12 weeks after birth compared to mothers who did not return to work by an average of 4.5 months after birth [64]. Additionally, the duration of MOM provision was significantly longer for mothers who did not return to work compared to those who returned to work. Taken together, research on maternal work decisions and MOM provision suggests these complex trade-offs have both economic and health implications, though studies have not explicitly examined racial and ethnic disparities in return to work and MOM provision for PT infants.




2.4. Unpaid Work and MOM Provision


Women bear a disproportionate share of unpaid work in the home (i.e., domestic services performed within a household that could be outsourced to someone outside of the household for pay, such as housework, yard work, running errands, and family care), and MOM provision is an additional mother-specific responsibility [84,85,86,87]. The “double burden” of work (i.e., paid work and unpaid work) that mothers who return to work experience [87] is further compounded by the additional needs of a PT infant [65,66], and mothers must decide how to allocate their scarce time between paid work, which provides income for the family, and unpaid work, including care of the PT infant and other family members. Although not specific to PT infants, one study of postpartum maternal workload reported that mothers (of primarily term infants) spend an average of 10.5 h per day providing care to the infant and other family members at 5 weeks postpartum, 7.2 h at 11 weeks, 4.7 h at 6 months, and 4.1 h at 12 months postpartum [86]. Although not separately reported, these figures include time spent providing MOM, which is considerable. One group of researchers found that breast pump-dependent mothers of infants born at <32 weeks gestational age or <1250 g birth weight spend 99 min per day providing MOM during the initial NICU hospitalization [88], and another group of researchers found that mothers who exclusively breastfed their (term) infant at 6 months of age spent 2.7 h in feeding-related activities per day [89]. Yet, these invisible contributions of unpaid work, in particular MOM provision, are rarely counted despite their recognized influence on overall health and well-being [87,90]. There are no data to our knowledge that explicitly compare unpaid workloads and MOM provision by maternal race and ethnicity, despite a potential link between racial and ethnic disparities in MOM provision and unpaid workload that we speculate may be tied to different poverty rates and marital status. Future research is needed to understand whether disparities in MOM provision for PT infants are explained by differences in unpaid workload.




2.5. Maternal Race/Ethnicity and Labor Force Experiences


Labor force data reveal large racial and ethnic gaps in employment and earnings that may ultimately contribute to decisions about providing MOM. Black mothers are more likely to be in the labor force (i.e., either working or not working but looking for work) than White mothers, and conditional on being in the labor force, are more likely to be unemployed rather than working [73]. In 2019, 78% of Black mothers were in the labor force, with 6.1% unemployed, compared to 72% of White mothers in the labor force, with 2.9% unemployed. Although fewer Hispanic mothers are in the labor force (65%), they are also more likely to be unemployed compared to White mothers. For mothers with children under age 3, the unemployment rates increase to 8.2% for Black and 5.2% for Hispanic mothers, compared to only 3.1% for White mothers [73]. Additionally, Black and Hispanic women continue to earn substantially less than White women, further magnifying economic disparities [73].



Compounding racial and ethnic disparities in employment and earnings, disparities also exist in paid time off (either paid sick leave or paid vacation leave), an essential benefit for new mothers that facilitates MOM provision for longer durations [91,92]. Overall, Black and Hispanic workers are more likely to be employed in jobs that do not offer paid time off compared to White workers, and the disparity is amplified by the occupational segregation of minority women into lower wage, lower quality jobs [93,94]. For example, only 51% of women employed in service occupations receive any paid time off, while 92% and 85% of women in managerial and professional occupations, respectively, are in jobs with paid time off. The differences in paid time off are even greater between high and low earners, with only 33% of women earning less than the federal poverty level having paid time off while 84% of women earning 400% or more of the federal poverty level have paid leave [93]. These differences in paid time off by occupation and earnings are a channel for exacerbating racial and ethnic disparities, given that larger proportions of Black and Hispanic women are employed in lower paying service occupations and smaller proportions are employed in higher paying managerial and professional occupations compared to White women [73].




2.6. Relationship between Job Characteristics and MOM Duration


Although research on maternal work and MOM provision has focused predominantly on the availability of parental leave, other aspects of work may also play a role in supporting or undermining MOM provision [45,64,76,77,81,95]. This section briefly summarizes literature on the relationship between MOM provision and job characteristics which may relate to occupational segregation by race and ethnicity described in the prior section. Studies that have examined specific job characteristics and MOM provision, mainly in mothers of full-term, healthy newborns, demonstrate several important findings. (1) Higher work intensity (i.e., more hours worked) is associated with fewer breast milk feedings [75]. (2) Occupation plays a role in MOM provision, although inconsistencies in comparison groups make drawing conclusions about specific occupations difficult. For example, Dagher et al. found that mothers in professional jobs were significantly more likely to initiate MOM compared to mothers in clerical occupations, and Guendelman et al. found that mothers in managerial positions were more likely to initiate MOM compared to mothers in non-managerial positions [64,81]. (3) The evidence is mixed regarding the relationship between work status (working versus not working) and MOM provision, though household income may moderate the relationship. One study reported that mothers in service or labor occupations had significantly shorter durations of MOM provision compared to non-working mothers [78]. A separate study of low-income, predominantly minority mothers found that those in administrative and manual jobs had significantly shorter MOM durations when compared to non-working mothers but found no difference between mothers in either professional or service-related jobs and non-working mothers [80].



The mixed findings across studies may also be due to underlying heterogeneity in the types and nature of jobs classified within each occupational group by maternal race/ethnicity. A study by Whitley, Ro and Palma brings to light differences in the relationship between MOM duration and occupation by maternal race/ethnicity [78]. For White mothers, those who did not work had the longest duration of any amount of MOM provision (5.9 months), followed by working mothers in managerial or professional occupations (5.3 months) and working mothers in service or labor occupations (4.4 months). For Black mothers, however, those working in managerial or professional occupations had the longest durations (4.7 months) followed by working in service and labor occupations (3.1 months) and not working (3.0 months). (4) There is limited evidence that mothers with more perceived flexibility and control in their jobs have longer MOM durations [48,64]. A recent study of working conditions and duration of MOM provision found that low job control contributed to racial/ethnic disparities in the duration of MOM provision [48]. (5) Workplace support for MOM provision is a significant predictor of increased MOM duration [77,83]. These studies suggest specific job characteristics may support MOM provision while on-the-job; however, they may not adequately capture the multidimensional nature of the work environment and working conditions that may ultimately influence MOM provision, such as job quality.




2.7. Job Quality as a Composite Measure of Work and Job Characteristics


Over the past decade, two parallel strands of research have emerged that conceptualize and measure the multidimensional nature of work and its effect on worker health and may explain disparities in MOM provision by maternal race and ethnicity. The first strand focuses on job quality as a composite measure of working conditions, job characteristics, and work environment and comprises a variety of factors, such as work schedule and intensity, physical conditions, social conditions and social support, job security, and employment opportunities [96,97]. The second strand refers to “precarious employment,” and although there is not a single universally accepted definition, it generally refers to poor job quality [98,99,100,101,102]. These studies have shown cross-sectional relationships between job quality, precarious employment, and/or their components with overall worker health and wellbeing [96,102]. Steffgen, Sischka, and Fernandez de Henestrosa derived two composite measures of job quality using worker data from three European countries and found strong correlations between job quality and general well-being, presence of health problems, vigor (e.g., feeling energetic at work, looking forward to going to work), and work satisfaction [96], and in their scoping review, Gray et al. found that precarious employment was associated with poorer mental health [102]. Interestingly, neither Steffgen et al. nor any of the studies included in Gray et al’s scoping review took place in the United States.



Research suggests that differences in job quality are not entirely attributed to occupation, and even within occupations, racial and ethnic disparities in job quality remain. For example, Black workers in service occupations are more likely to be employed in low quality jobs compared to White workers in similar occupations [94], suggesting segregation into low quality jobs within broader occupational classes. Furthermore, the occupational segregation of minority mothers into certain occupations, such as service-related jobs, may lead to employment in lower quality jobs that undermine MOM provision. A recent study of employment and MOM provision using data for women who gave birth between 2007 and 2015 from the Panel Study of Income Dynamics (PSID) found that job control, a component of job quality, mediates the relationship between maternal race/ethnicity and duration of MOM provision [48]. However, this study did not report information for mothers of PT infants specifically. Additionally, the PSID asked mothers about their duration of any MOM provision up to five years after childbirth, limiting their analysis to any MOM (rather than exclusive MOM) at 6 months of age, thereby combining exclusive MOM with mixed MOM-formula feedings. Therefore, there is a need to more precisely quantify the duration of exclusive MOM provision, which requires more time during the workday, by mothers of PT infants to understand whether job quality mediates observed disparities in MOM provision among Black and non-Black mothers of PT infants.





3. The Gaps in Science


Although exclusive MOM intake through six months of age is the gold standard, a large Black-White disparity in MOM feedings of PT infants exists. As described by the World Health Organization, the conditions in which people work are an important social determinant of health that shape everyday life [36] and may explain racial disparities in MOM provision. However, rigorous research is needed to address key gaps in the science related to work and racial disparities of MOM provision for PT infants.



3.1. Little Information Is Available about the Role of Work in Decisions about MOM Provision for PT Infants


Little information is available about the role of work in creating disparities for mothers and their PT infants. To our knowledge, only one cohort of mothers of PT infants has been examined with respect to return to work and MOM decisions, and the studies reflect both births and maternal employment decisions two decades ago (2002–2003) and the analytic sample combined working mothers of PT and term infants, rather than analyzing them separately [64,103]. Mothers of PT infants who are entirely or partially breast pump-dependent need to pump frequently to maintain an adequate MOM supply, and inadequate break times and low-quality breast pumps are barriers to maintaining an adequate MOM supply for these mothers [104]. Combined employment stress and concerns about infant health downregulate an effective prolactin response, potentiating MOM volume problems [105,106]. Previous research has neither comprehensively quantified these needs in a single study nor examined whether high quality jobs can help mothers address barriers to continued MOM provision once back on the job. Given the racial disparities in MOM feedings of PT infants and the documented racial differences in work conditions and benefits, future research should examine whether disparities in MOM feedings can be explained by racial differences in job quality and the timing of return to work by mothers of PT infants, or other unexamined work factors. In addition, a national study quantifying the percentage of mothers of PT infants who are working, stratified by race and ethnicity, is also warranted.




3.2. Unpaid Work Is Largely Ignored as a Determinant of MOM Provision


To date, the science of work and MOM provision has narrowly defined work as “paid work,” thereby ignoring both the burden of unpaid work and mothers who are not in the labor force. The accurate measurement of the unpaid time spent in MOM provision will provide policymakers, health insurers, and healthcare providers more rigorous information about the investments required to improve MOM feedings in this vulnerable population. Little attention has been paid to potential racial and ethnic inequities in the burden of unpaid work for mothers. It is likely that the consequences of the inequitable burden of unpaid work manifests as disparities in MOM provision. Whitley, Ro, and Palma found nonworking White mothers had the longest durations of MOM provision, while nonworking Black mothers had the shortest durations of MOM provision [78]. This dichotomy points toward unpaid workload as a promising line of inquiry for understanding disparities in MOM provision. Although not measured, it is possible that not working may be due to different economic circumstances for White and Black mothers resulting in differing unpaid workload responsibilities. Additionally, while the concept of total workload (paid + unpaid work) is not new, the role of total workload in explaining racial disparities in the receipt of MOM in PT infants has not been explored [86,107,108,109].




3.3. The Trade-Offs That Mothers of PT Infants Make about Paid Work, Unpaid Work and MOM Provision Are Not Well Understood


In addition to quantitative studies that examine the relationships between work and MOM provision, there is a research gap in understanding how mothers make decisions and how they weigh competing demands for their time. Research in the NICU has demonstrated that disparities in MOM provision occur over the course of the birth hospitalization because Black and non-Black mothers initiate MOM provision at similar rates, with Black mothers especially likely to change the feeding decision from formula to MOM with provider education [110]. However, regardless of geographical location, rates of MOM provision at NICU discharge are significantly lower for Black than non-Black mothers [28,111]. These results suggest that disparities in MOM provision are not due to a lack of maternal understanding about the importance of MOM, but instead are due other factors, such as the opportunity cost of providing MOM, which differ for Black mothers who may encounter more economic and workplace-related barriers to providing MOM than White mothers. While the benefits of MOM are similar across infants, after controlling for infant gestational age and severity of illness, the opportunity cost of providing MOM may be higher for women who are low income and with higher paid and unpaid workloads. Understanding these decision-making processes among mothers across different socioeconomic measures and race/ethnicity, particularly in light of the need to weigh immediate costs and benefits with longer-term, uncertain trade-offs, is a priority. For example, not returning to work has an immediate and certain negative impact on income, while not providing MOM has a potential, but uncertain deleterious impact on infant health in the future, and both decisions will influence the risk of the intergenerational transfer of disparities. Differences in the opportunity costs and time horizons or “delay discounting” (i.e., subjective weighting of immediate versus future benefits) may explain disparities in MOM provision, but this area of research is uncharted territory.




3.4. A Global Perspective on the Interplay of Work and Workload on MOM Provision Decisions Is Needed


Although this review primarily focused on disparities in MOM provision and the roles of work and workload from a US perspective, many of the issues discussed in this review have global relevance. Research has shown that maternal employment is associated with shorter durations of MOM provision in upper middle income countries, such as China and Mexico [112,113,114,115]. Even in high income countries with mandatory paid maternity benefits, such as Australia and South Korea, mothers who return to work have shorter MOM durations compared to mothers who do not work after birth [79,116]. Additionally, similar to the evidence from the United States, shorter intervals between birth and return to work are also associated with shorter MOM durations in countries including France, Scotland, and Hong Kong [117,118,119,120]. Although we found no studies outside of the US that explicitly examined unpaid workload and duration of MOM provision, working women in European countries spend three to four hours per day in unpaid care work within the household, suggesting that unpaid work and total workload are likely to be barriers to MOM provision in these countries as well. Although European and other Organisation for Economic Co-operation and Development countries guarantee some paid maternity leave, paid leave ends prior to the critical 6 months of life milestone for the vast majority of these countries [121], and therefore, competing decisions about paid and unpaid work versus MOM provision may also be important to consider [122]. Evidence from across the world points to work as a potentially important social determinant of health that may act as a barrier to the long duration of MOM provision; however, policymakers and healthcare providers need more rigorous research that pinpoints the specific aspects of work that may hinder or facilitate longer MOM provision in order to design effective mechanisms.





4. Conclusions


Although many of the findings related to work, workload, and MOM provision in this review apply to all infants, PT infants are more susceptible than healthy term infants to neonatal complications of prematurity, respiratory problems, poor neurodevelopment, and rehospitalization. These adverse outcomes are mitigated with MOM; however, disparities in MOM provision exist that may worsen health disparities through childhood. Federal agencies, including the National Institutes of Health in the United States, have recognized the role of work as a social determinant of health and the need for more research to understand the underlying mechanisms by which work creates or intensifies disparities [123]. Rigorous observational and mechanistic studies are needed to evaluate the specific components of paid and unpaid work that contribute to disparities in MOM provision in the vulnerable population of PT infants. The occupational segregation of minority women into lower quality and lower paid jobs may not only play a role in economic disparities for mothers themselves, but also create health and economic disparities for their PT infants. An abundance of research has shown that intervening early in life to improve health and eliminate disparities has lifelong consequences, and with the exception of prenatal care, few interventions occur earlier in life than MOM provision.







Author Contributions


Conceptualization, T.J.J., P.P.M., S.S., S.K., A.N.G. and A.L.P.; methodology, T.J.J., P.P.M. and A.L.P.; writing—original draft preparation, T.J.J., P.P.M. and A.L.P.; writing—reviewing and editing, T.J.J., P.P.M., D.T.R., S.S., S.K., A.N.G. and A.L.P.; supervision, T.J.J. All authors have read and agreed to the published version of the manuscript.




Funding


This study is supported by the National Institute on Minority Health and Health Disparities of the National Institutes of Health under Award Number R01MD013969. The content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Osterman, M.; Hamilton, B.; Martin, J.A.; Driscoll, A.K.; Valenzuela, C.P. Births: Final data for 2020. Natl. Vital Stat. Rep. 2021, 70, 1–50. [Google Scholar] [PubMed]

	



Xu, J.; Murphy, S.L.; Kockanek, K.D.; Arias, E. Mortality in the United States, 2018. NCHS Data Brief. 2020, 355, 1–8. [Google Scholar]

	



Wallace, M.E.; Mendola, P.; Kim, S.S.; Epps, N.; Chen, Z.; Smarr, M.; Hinkle, S.N.; Zhu, Y.; Grantz, K.L. Racial/ethnic differences in preterm perinatal outcomes. Am. J. Obstet. Gynecol. 2016, 216, 306.e1–306.e12. [Google Scholar] [CrossRef]

	



Anderson, J.G.; Rogers, E.E.; Baer, R.J.; Oltman, S.P.; Paynter, R.; Partridge, J.C.; Randi, P.; Jelliffe-Pawlowski, L.L.; Steurer, M.A. Racial and Ethnic Disparities in Preterm Infant Mortality and Severe Morbidity: A Population-Based Study. Neonatology 2017, 113, 44–54. [Google Scholar] [CrossRef]

	



Janevic, T.; Zeitlin, J.; Auger, N.; Egorova, N.N.; Hebert, P.; Balbierz, A.; Howell, E.A. Association of Race/Ethnicity With Very Preterm Neonatal Morbidities. JAMA Pediatr. 2018, 172, 1061–1069. [Google Scholar] [CrossRef]

	



Larsen, M.L.; Wiingreen, R.; Jensen, A.; Rackauskaite, G.; Laursen, B.; Hansen, B.M.; Hoei-Hansen, C.E.; Greisen, G. The effect of gestational age on major neurodevelopmental disorders in preterm infants. Pediatr. Res. 2021, 91, 1906–1912. [Google Scholar] [CrossRef]

	



Ray, K.N.; Lorch, S.A. Hospitalization of early preterm, late preterm, and term infants during the first year of life by gesta-tional age. Hosp Pediatr. 2013, 3, 194–203. [Google Scholar] [CrossRef]

	



Berry, M.J.; Foster, T.; Rowe, K.; Robertson, O.; Robson, B.; Pierse, N. Gestational age, health, and educational outcomes in adolescents. Pediatrics 2018, 142, e20181016. [Google Scholar] [CrossRef]

	



Paranjothy, S.; Dunstan, F.; Watkins, W.J.; Hyatt, M.; Demmler, J.C.; Lyons, R.A.; Fone, D. Gestational Age, Birth Weight, and Risk of Respiratory Hospital Admission in Childhood. Pediatrics 2013, 132, e1562–e1569. [Google Scholar] [CrossRef] [PubMed]

	



Pietrobelli, A.; Agosti, M. The MeNu Group Nutrition in the First 1000 Days: Ten Practices to Minimize Obesity Emerging from Published Science. Int. J. Environ. Res. Public Health 2017, 14, 1491. [Google Scholar] [CrossRef]

	



Patel, A.L.; Johnson, T.J.; Meier, P.P. Racial and socioeconomic disparities in breast milk feedings in US neonatal intensive care units. Pediatr. Res. 2020, 89, 344–352. [Google Scholar] [CrossRef]

	



Horbar, J.D.; Edwards, E.M.; Greenberg, L.T.; Morrow, K.A.; Soll, R.F.; Buus-Frank, M.E.; Buzas, J.S. Variation in perfor-mance of neonatal intensive care units in the United States. JAMA Pediatr. 2017, 171, e164396. [Google Scholar] [CrossRef] [PubMed]

	



Lechner, B.E.; Vohr, B.R. Neurodevelopmental outcomes of preterm infants fed human milk: A systematic review. Clin. Perinatol. 2017, 44, 69–83. [Google Scholar] [CrossRef]

	



Patel, A.L.; Johnson, T.J.; Engstrom, J.L.; Fogg, L.F.; Jegier, B.J.; Bigger, H.R.M.; Meier, P.P. Impact of early human milk on sepsis and health care costs in very low birthweight infants. J. Perinatol. 2013, 33, 514–519. [Google Scholar] [CrossRef] [PubMed]

	



Johnson, T.J.; Patel, A.L.; Bigger, H.R.; Engstrom, J.L.; Meier, P.P. Cost Savings of Human Milk as a Strategy to Reduce the Incidence of Necrotizing Enterocolitis in Very Low Birth Weight Infants. Neonatology 2015, 107, 271–276. [Google Scholar] [CrossRef] [PubMed]

	



Patel, A.L.; Johnson, T.J.; Robin, B.; Bigger, H.R.; Buchanan, A.; Christian, E.; Nandhan, V.; Shroff, A.; Schoeny, M.; Engstrom, J.L.; et al. Influence of own mother’s milk on bronchopulmonary dysplasia and costs. Arch. Dis. Child Fetal Neonatal Ed. 2017, 102, F256–F261. [Google Scholar] [CrossRef] [PubMed]

	



Johnson, T.J.; Patra, K.; Greene, M.M.; Hamilton, M.; Dabrowski, E.; Meier, P.P.; Patel, A.L. NICU human milk dose and health care use after NICU discharge in very low birth weight infants. J. Perinatol. 2018, 39, 120–128. [Google Scholar] [CrossRef] [PubMed]

	



Johnson, T.J.; Patel, A.L.; Schoeny, M.E.; Meier, P.P. Cost Savings of Mother’s Own Milk for Very Low Birth Weight Infants in the Neonatal Intensive Care Unit. PharmacoEconomics-Open 2022, 6, 451–460. [Google Scholar] [CrossRef] [PubMed]

	



Victora, C.G.; Bahl, R.; Barros, A.J.D.; Franca, G.V.A.; Horton, S.; Krasevec, J.; Murch, S.; Sankar, M.J.; Walker, N.; Rollins, N.C.; et al. Breastfeeding in the 21st century: Epidemiology, mechanisms, and lifelong effect. Lancet 2016, 387, 475–490. [Google Scholar] [CrossRef] [PubMed]

	



Parker, M.G.; Stellwagen, L.M.; Noble, L.; Kim, J.H.; Poindexter, B.B.; Puopolo, K.M. Promoting Human Milk and Breastfeeding for the Very Low Birth Weight Infant. Pediatrics 2021, 148, e2021054272. [Google Scholar] [CrossRef] [PubMed]

	



Rozé, J.-C.; Darmaun, D.; Boquien, C.-Y.; Flamant, C.; Picaud, J.-C.; Savagner, C.; Claris, O.; Lapillonne, A.; Mitanchez, D.; Branger, B.; et al. The apparent breastfeeding paradox in very preterm infants: Relationship between breast feeding, early weight gain and neurodevelopment based on results from two cohorts, EPIPAGE and LIFT. BMJ Open 2012, 2, e000834. [Google Scholar] [CrossRef] [PubMed]

	



Eidelman, A.I.; Schanler, R.J.; Johnston, M.; Landers, S.; Noble, L. Breastfeeding and the Use of Human Milk. Pediatrics 2012, 129, e827–e841. [Google Scholar] [CrossRef]

	



Schanler, R.J.; Shulman, R.J.; Lau, C. Feeding strategies for premature infants: Beneficial outcomes of feeding fortified hu-man milk versus preterm formula. Pediatrics 1999, 103 Pt 1, 1150–1157. [Google Scholar] [CrossRef] [PubMed]

	



Meier, P.P. More evidence: Mothers’ own milk is personalized medicine for very low birthweight infants. Cell Rep. Med. 2022, 3, 100710. [Google Scholar] [CrossRef]

	



Miller, J.; Tonkin, E.; Damarell, R.A.; McPhee, A.J.; Suganuma, M.; Suganuma, H.; Middleton, P.F.; Makrides, M.; Collins, C.T. A Systematic Review and Meta-Analysis of Human Milk Feeding and Morbidity in Very Low Birth Weight Infants. Nutrients 2018, 10, 707. [Google Scholar] [CrossRef]

	



Chiang, K.V.; Sharma, A.J.; Nelson, J.M.; Olson, C.K.; Perrine, C.G. Receipt of breast milk by gestational age–United States, 2017. MMWR Morb Mortal Wkly Rep. 2019, 68, 489–493. [Google Scholar] [CrossRef]

	



Patel, A.L.; Schoeny, M.E.; Hoban, R.; Johnson, T.J.; Bigger, H.; Engstrom, J.L.; Fleurant, E.; Riley, B.; Meier, P.P. Mediators of racial and ethnic disparity in mother’s own milk feeding in very low birth weight infants. Pediatr. Res. 2019, 85, 662–670. [Google Scholar] [CrossRef]

	



Parker, M.G.; Greenberg, L.T.; Edwards, E.M.; Ehret, D.; Belfort, M.B.; Horbar, J.D. National trends in the provision of hu-man milk at hospital discharge among very low-birth-weight infants. JAMA Pediatr. 2019, 173, 961–968. [Google Scholar] [CrossRef]

	



Profit, J.; Gould, J.B.; Bennett, M.; Goldstein, B.A.; Draper, D.; Phibbs, C.S.; Lee, H.C. Racial/Ethnic Disparity in NICU Quality of Care Delivery. Pediatrics 2017, 140, 918. [Google Scholar] [CrossRef]

	



Edwards, E.M.; Greenberg, L.T.; Profit, J.; Draper, D.; Helkey, D.; Horbar, J.D. Quality of Care in US NICUs by Race and Ethnicity. Pediatrics 2021, 148, 037622. [Google Scholar] [CrossRef]

	



World Health Organization. Essential Nutrition Actions: Mainstreaming Nutrition through the Life-Course. World Health Organization Web Site. Available online: https://www.who.int/publications/i/item/9789241515856 (accessed on 15 October 2022).

	



U.S. Department of Agriculture; U.S. Department of Health and Human Services. Dietary Guidelines for Americans, 2020–2025, 9th ed.; U.S. Department of Agriculture: Washington, DC, USA, 2020.

	



Beauregard, J.L.; Hamner, H.C.; Chen, J.; Avila-Rodriguez, W.; Elam-Evans, L.D.; Perrine, C.G. Racial disparities in breast-feeding initiation and duration among U.S. infants born in 2015. MMWR Morb. Mortal. Wkly Rep. 2019, 68, 745–748. [Google Scholar] [CrossRef]

	



Li, R.; Perrine, C.G.; Anstey, E.H.; Chen, J.; MacGowan, C.A.; Elam-Evans, L.D. Breastfeeding Trends by Race/Ethnicity among US Children Born from 2009 to 2015. JAMA Pediatr. 2019, 173, e193319. [Google Scholar] [CrossRef]

	



Braveman, P.; Dominguez, T.P.; Burke, W.; Dolan, S.M.; Stevenson, D.K.; Jackson, F.M.; Collins, J.W., Jr.; Driscoll, D.A.; Haley, T.; Acker, J.; et al. Explaining the Black-White Disparity in Preterm Birth: A Consensus Statement from a Multi-Disciplinary Scientific Work Group Convened by the March of Dimes. Front. Reprod. Health 2021, 3, 684207. [Google Scholar] [CrossRef]

	



World Health Organization. Social Determinants of Health: Overview. Available online: https://www.who.int/health-topics/social-determinants-of-health#tab=tab_1 (accessed on 15 October 2022).

	



US Department of Health and Human Services, Office of Disease Prevention and Health Promotion. Employment. Healthy People 2030 Website. Available online: https://health.gov/healthypeople/priority-areas/social-determinants-health/literature-summaries/employment (accessed on 24 June 2022).

	



Barker, A.R.; Li, L. The cumulative impact of health insurance on health status. Health Serv. Res. 2020, 55, 815–822. [Google Scholar] [CrossRef]

	



Van Niel, M.S.; Bhatia, R.; Riano, N.S. The impact of paid maternity leave on the mental and physical health of mothers and children: A review of the literature and policy implications. Harv. Rev. Psychiatry 2020, 28, 113–126. [Google Scholar] [CrossRef] [PubMed]

	



Klerman, J.A.; Daley, K.; Pozniak, A. Family and Medical Leave in 2012: Technical Report; Abt Associates, Inc.: Cambridge, MA, USA, 2012. [Google Scholar]

	



National Conference of State Legislatures. State Family and Medical Leave Laws. Available online: https://www.ncsl.org/research/labor-and-employment/state-family-and-medical-leave-laws.aspx#:~:text=Paid%20Family%20Leave%3A%2011%20states,paid%20family%20and%20medical%20leave (accessed on 15 October 2022).

	



Heymann, J.; Sprague, A.; Earle, A.; McCormack, M.; Waisath, W.; Raub, A. US Sick Leave In Global Context: US Eligibility Rules Widen Inequalities Despite Readily Available Solutions. Health Aff. 2021, 40, 1501–1509. [Google Scholar] [CrossRef] [PubMed]

	



US Department of Labor. Family and Medical Leave Act (FMLA). Available online: https://www.dol.gov/general/topic/workhours/fmla (accessed on 23 December 2022).

	



Office of Disability Employment Policy. Access to Paid Leave for Family and Medical Reasons among Workers with Disabilities; US Department of Labor: Washington, DC, USA, 2021.

	



Mirkovic, K.R.; Perrine, C.G.; Scanlon, K.S.; Grummer-Strawn, L.M. Maternity Leave Duration and Full-time/Part-time Work Status Are Associated with US Mothers’ Ability to Meet Breastfeeding Intentions. J. Hum. Lact. 2014, 30, 416–419. [Google Scholar] [CrossRef] [PubMed]

	



Kozhimannil, K.B.; Jou, J.; Gjerdingen, D.K.; McGovern, P.M. Access to Workplace Accommodations to Support Breastfeeding after Passage of the Affordable Care Act. Women’s Health Issues 2015, 26, 6–13. [Google Scholar] [CrossRef]

	



Ehrenreich, N.; Siebrese, J. Breastfeeding on a nickel and a dime: Why the Affordable Care Act’s Nursing Mothers Amend-ment won’t help low-wage workers. Mich. J. Race Law. 2014, 20, 65–116. [Google Scholar]

	



Whitley, M.D.; Ro, A.; Choi, B. Low Job Control and Racial Disparities in Breastfeeding. J. Occup. Environ. Med. 2022, 64, e482–e491. [Google Scholar] [CrossRef]

	



Burtle, A.; Bezruchka, S. Population health and paid parental leave: What the United States can learn from two decades of research. Healthcare 2016, 4, 30. [Google Scholar] [CrossRef]

	



Nandi, A.; Jahagirdar, D.; Dimitris, M.C.; Labrecque, J.A.; Strumpf, E.C.; Kaufman, J.S.; Vincent, I.; Atabay, E.; Harper, S.; Earle, A.; et al. The Impact of Parental and Medical Leave Policies on Socioeconomic and Health Outcomes in OECD Countries: A Systematic Review of the Empirical Literature. Milbank Q. 2018, 96, 434–471. [Google Scholar] [CrossRef]

	



Pihl, A.M.; Basso, G. Did California paid family leave impact infant health? J. Policy Anal. Manag. 2019, 38, 155–180. [Google Scholar] [CrossRef]

	



Huang, R.; Yang, M. Paid maternity leave and breastfeeding practice before and after California’s implementation of the nation’s first paid family leave program. Econ. Hum. Biol. 2015, 16, 45–59. [Google Scholar] [CrossRef] [PubMed]

	



Carlo, W.A.; McDonald, S.A.; Fanaroff, A.A. Association of antenatal corticosteroids with mortality and neurodevelopmen-tal outcomes among infants born at 22 to 25 weeks’ gestation. JAMA 2011, 306, 2348–2358. [Google Scholar] [CrossRef] [PubMed]

	



Sharma, D. Golden hour of neonatal life: Need of the hour. Matern. Health Neonatol. Perinatol. 2017, 3, 16. [Google Scholar] [CrossRef] [PubMed]

	



Vohr, B.; McGowan, E.; McKinley, L.; Tucker, R.; Keszler, L.; Alksninis, B. Differential Effects of the Single-Family Room Neonatal Intensive Care Unit on 18- to 24-Month Bayley Scores of Preterm Infants. J. Pediatr. 2017, 185, 42–48.e1. [Google Scholar] [CrossRef] [PubMed]

	



Belfort, M.B.; Knight, E.; Chandarana, S.; Ikem, E.; Gould, J.F.; Collins, C.T.; Makrides, M.; Gibson, R.A.; Anderson, P.J.; Simmer, K.; et al. Associations of Maternal Milk Feeding With Neurodevelopmental Outcomes at 7 Years of Age in Former Preterm Infants. JAMA Netw. Open 2022, 5, e2221608. [Google Scholar] [CrossRef]

	



Ottolini, K.M.; Andescavage, N.; Kapse, K.; Jacobs, M.; Limperopoulos, C. Improved brain growth and microstructural develop-ment in breast milk-fed very low birth weight premature infants. Acta Paediatr. 2020, 109, 1580–1587. [Google Scholar] [CrossRef]

	



Higgins Joyce, A.; Sengupta, A.; Garfield, C.F.; Myers, P. When is my baby going home? moderate to late preterm infants are discharged at 36 weeks based on admission data. Am. J. Perinatol. 2021, 38, 773–778. [Google Scholar] [CrossRef]

	



Manuck, T.A.; Rice, M.M.; Bailit, J.L.; Grobman, W.A.; Reddy, U.M.; Wapner, R.J.; Thorp, J.M.; Caritis, S.N.; Prasad, M.; Tita, A.T.; et al. Preterm neonatal morbidity and mortality by gestational age: A contemporary cohort. Am. J. Obstet. Gynecol. 2016, 215, 103.e1–103.e14. [Google Scholar] [CrossRef]

	



Johnson, T.J.; Meier, P.P.; Schoeny, M.E.; Bucek, A.; Janes, J.E.; Kwiek, J.J.; Zupancic, J.A.F.; Keim, S.A.; Patel, A.L. Study protocol for reducing disparity in receipt of mother’s own milk in very low birth weight infants (ReDiMOM): A randomized trial to improve adherence to sustained maternal breast pump use. BMC Pediatr. 2022, 22, 27. [Google Scholar] [CrossRef]

	



Meek, J.Y.; Noble, L.; Breastfeeding, S.O. Policy Statement: Breastfeeding and the Use of Human Milk. Pediatrics 2022, 150, 057988. [Google Scholar] [CrossRef] [PubMed]

	



Dagher, R.K.; Linares, D.E. A Critical Review on the Complex Interplay between Social Determinants of Health and Maternal and Infant Mortality. Children 2022, 9, 394. [Google Scholar] [CrossRef]

	



Sankar, M.N.; Weiner, Y.; Chopra, N.; Kan, P.; Williams, Z.; Lee, H.C. Barriers to optimal breast milk provision in the neonatal intensive care unit. J. Perinatol. 2021, 42, 1076–1082. [Google Scholar] [CrossRef] [PubMed]

	



Guendelman, S.; Kosa, J.L.; Pearl, M.; Graham, S.; Goodman, J.; Kharrazi, M. Juggling Work and Breastfeeding: Effects of Maternity Leave and Occupational Characteristics. Pediatrics 2009, 123, e38–e46. [Google Scholar] [CrossRef] [PubMed]

	



Wade, K.C.; Lorch, S.; Bakewell-Sachs, S.; Medoff-Cooper, B.; Silber, J.H.; Escobar, G.J. Pediatric care for preterm infants after NICU discharge: High number of office visits and prescription medications. J. Perinatol. 2008, 28, 696–701. [Google Scholar] [CrossRef] [PubMed]

	



Lakshmanan, A.; Song, A.Y.; Belfort, M.B. The financial burden experienced by families of preterm infants after NICU discharge. J. Perinatol. 2022, 42, 223–230. [Google Scholar] [CrossRef]

	



McManus, B.M.; Richardson, Z.; Schenkman, M.; Murphy, N.; Morrato, E.H. Timing and Intensity of Early Intervention Service Use and Outcomes Among a Safety-Net Population of Children. JAMA Netw. Open 2019, 2, e187529. [Google Scholar] [CrossRef]

	



Mauskopf, J.; Margulis, A.V.; Samuel, M.; Lohr, K.N. Respiratory syncytial virus hospitalizations in healthy preterm infants: Systematic review. Pediatr. Infect. Dis. J. 2016, 35, e229–e238. [Google Scholar] [CrossRef] [PubMed]

	



McGrath-Morrow, S.A.; Lee, G.; Stewart, B.H.; McGinley, B.M.; Lefton-Greif, M.A.; Okelo, S.O.; Collaco, J.M. Day Care Increases the Risk of Respiratory Morbidity in Chronic Lung Disease of Prematurity. Pediatrics 2010, 126, 632–637. [Google Scholar] [CrossRef] [PubMed]

	



Hess, C.; Ahmed, T.; Hayes, J. Providing Unpaid Household and Care Work in the United States: Uncovering Inequality; Institute for Women’s Policy Research: Washington, DC, USA, 2020. [Google Scholar]

	



Piper, K.; Youk, A.; James, A.E.; Kumar, S. Paid sick days and stay-at-home behavior for influenza. PLoS ONE 2017, 12, e0170698. [Google Scholar] [CrossRef]

	



Rippeyoung, P.L.F.; Noonan, M.C. Is Breastfeeding Truly Cost Free? Income Consequences of Breastfeeding for Women. Am. Sociol. Rev. 2012, 77, 244–267. [Google Scholar] [CrossRef]

	



US Bureau of Labor Statistics. Women in the Labor Force: A Databook. US Bureau of Labor Statistics Web site. Available online: https://www.bls.gov/opub/reports/womens-databook/2020/home.htm (accessed on 24 June 2022).

	



Mandal, B.; Roe, B.; Fein, S.B. The differential effects of full-time and part-time work status on breastfeeding. Health Policy 2010, 97, 79–86. [Google Scholar] [CrossRef] [PubMed]

	



Mandal, B.; Roe, B.E.; Fein, S.B. Work and breastfeeding decisions are jointly determined for higher socioeconomic status US mothers. Rev. Econ. Househ. 2012, 12, 237–257. [Google Scholar] [CrossRef]

	



Ogbuanu, C.; Glover, S.; Probst, J.; Liu, J.; Hussey, J. The effect of maternity leave length and time of return to work on breastfeeding. Pediatrics 2011, 127, e1414–e1427. [Google Scholar] [CrossRef]

	



Whipps, M.D.; Honoroff, J. Time Off Work After Childbirth and Breastfeeding Supportive Workplaces: Associations with Near-Exclusive Breastfeeding Trajectory Membership. Women’s Health Issues 2019, 29, 506–512. [Google Scholar] [CrossRef]

	



Whitley, M.D.; Ro, A.; Palma, A. Work, race and breastfeeding outcomes for mothers in the United States. PLoS ONE 2021, 16, e0251125. [Google Scholar] [CrossRef]

	



Cooklin, A.R.; Donath, S.M.; Amir, L.H. Maternal employment and breastfeeding: Results from the longitudinal study of Aus-tralian children. Acta Paediatr. 2008, 97, 620–623. [Google Scholar] [CrossRef]

	



Kimbro, R.T. On-the-Job Moms: Work and Breastfeeding Initiation and Duration for a Sample of Low-Income Women. Matern. Child Health J. 2006, 10, 19–26. [Google Scholar] [CrossRef]

	



Dagher, R.K.; McGovern, P.M.; Schold, J.D.; Randall, X.J. Determinants of breastfeeding initiation and cessation among employed mothers: A prospective cohort study. BMC Pregnancy Childbirth 2016, 16, 194. [Google Scholar] [CrossRef] [PubMed]

	



Castetbon, K.; Boudet-Berquier, J.; Salanave, B. Combining breastfeeding and work: Findings from the Epifane population-based birth cohort. BMC Pregnancy Childbirth 2020, 20, 110. [Google Scholar] [CrossRef] [PubMed]

	



Scott, V.C.; Taylor, Y.; Basquin, C.; Venkitsubramanian, K. Impact of Key Workplace Breastfeeding Support Characteristics on Job Satisfaction, Breastfeeding Duration, and Exclusive Breastfeeding Among Health Care Employees. Breastfeed. Med. 2019, 14, 416–423. [Google Scholar] [CrossRef]

	



Seedat, S.; Rondon, M. Women’s wellbeing and the burden of unpaid work. BMJ 2021, 374, n1972. [Google Scholar] [CrossRef]

	



Krantz, G.; Berntsson, L.; Lundberg, U. Total workload, work stress and perceived symptoms in Swedish male and female white-collar employees. Eur. J. Public Health 2005, 15, 209–214. [Google Scholar] [CrossRef] [PubMed]

	



Dagher, R.K.; McGovern, P.M.; Dowd, B.E.; Lundberg, U. Postpartum depressive symptoms and the combined load of paid and unpaid work: A longitudinal analysis. Int. Arch. Occup. Environ. Health 2011, 84, 735–743. [Google Scholar] [CrossRef]

	



Ferrant, G.; Pesando, L.M.; Nowacka, K. Unpaid Care Work: The Missing Link in the Analysis of Gender Gaps in Labour Outcomes; OECD Development Centre: Boulogne-Billancourt, France, 2014. [Google Scholar]

	



Jegier, B.J.; Meier, P.; Engstrom, J.L.; McBride, T.; Tully, K.P.; Holditch-Davis, D.; White-Traut, R.C.; David, R.; O’Shea, T.M.; Geraldo, V.; et al. The Initial Maternal Cost of Providing 100 mL of Human Milk for Very Low Birth Weight Infants in the Neonatal Intensive Care Unit. Breastfeed. Med. 2010, 5, 71–77. [Google Scholar] [CrossRef]

	



Smith, J.P.; Forrester, R. Who Pays for the Health Benefits of Exclusive Breastfeeding? An Analysis of Maternal Time Costs. J. Hum. Lact. 2013, 29, 547–555. [Google Scholar] [CrossRef]

	



Smith, J.P. Counting the cost of not breastfeeding is now easier, but women’s unpaid health care work remains invisible. Health Policy Plan. 2019, 34, 479–481. [Google Scholar] [CrossRef]

	



Goodman, J.M.; Williams, C.; Dow, W.H. Racial/Ethnic Inequities in Paid Parental Leave Access. Health Equity 2021, 5, 738–749. [Google Scholar] [CrossRef]

	



Bartel, A.P.; Kim, S.; Nam, J.; Rossin-Slater, M.; Ruhm, C.; Waldfogel, J. Racial and Ethnic Disparities in Access to and Use of Paid Family and Medical Leave: Evidence from Four Nationally Representative Data Sets. Mon Labor Rev. 2019. Available online: https://www.bls.gov/opub/mlr/2019/article/racial-and-ethnic-disparities-in-access-to-and-use-of-paid-family-and-medical-leave.htm (accessed on 12 February 2023). [CrossRef]

	



Berdahl, T.A. Prevalence of Paid Sick Leave among Wage Earners, 2017; Agency for Healthcare Research and Quality: Rockville, MA, USA, 2021.

	



Storer, A.; Schneider, D.; Harknett, K. What explains racial/ethnic inequality in job quality in the service sector? Am. Sociol. Rev. 2020, 85, 537–572. [Google Scholar] [CrossRef]

	



Hamad, R.; Modrek, S.; White, J.S. Paid Family Leave Effects on Breastfeeding: A Quasi-Experimental Study of US Policies. Am. J. Public Health 2019, 109, 164–166. [Google Scholar] [CrossRef]

	



Steffgen, G.; Sischka, P.E.; De Henestrosa, M.F. The Quality of Work Index and the Quality of Employment Index: A Multidimensional Approach of Job Quality and Its Links to Well-Being at Work. Int. J. Environ. Res. Public Health 2020, 17, 7771. [Google Scholar] [CrossRef] [PubMed]

	



Vanroelen, C. Employment quality: An overlooked determinant of workers’ health and well-being? Ann. Work Expo. Health. 2019, 63, 619–623. [Google Scholar] [CrossRef] [PubMed]

	



Julià, M.; Vanroelen, C.; Bosmans, K.; Van Aerden, K.; Benach, J. Precarious Employment and Quality of Employment in Relation to Health and Well-being in Europe. Int. J. Health Serv. 2017, 47, 389–409. [Google Scholar] [CrossRef]

	



Vives, A.; Amable, M.; Ferrer, M.; Moncada, S.; Llorens, C.; Muntaner, C.; Benavides, F.G.; Benach, J. The Employment Precariousness Scale (EPRES): Psychometric properties of a new tool for epidemiological studies among waged and salaried workers. Occup. Environ. Med. 2010, 67, 548–555. [Google Scholar] [CrossRef]

	



Ervasti, J.; Virtanen, M. Research strategies for precarious employment. Scand. J. Work. Environ. Health 2019, 45, 425–427. [Google Scholar] [CrossRef]

	



Oddo, V.M.; Zhuang, C.C.; Andrea, S.B.; Eisenberg-Guyot, J.; Peckham, T.; Jacoby, D.; Hajat, A. Changes in precarious employment in the United States: A longitudinal analysis. Scand. J. Work. Environ. Health 2020, 47, 171–180. [Google Scholar] [CrossRef]

	



Gray, B.J.; Grey, C.; Hookway, A.; Homolova, L.; Davies, A.R. Differences in the impact of precarious employment on health across population subgroups: A scoping review. Perspect. Public Health 2020, 141, 37–49. [Google Scholar] [CrossRef]

	



Guendelman, S.; Goodman, J.; Kharrazi, M.; Lahiff, M. Work–Family Balance After Childbirth: The Association Between Employer-Offered Leave Characteristics and Maternity Leave Duration. Matern. Child Health J. 2014, 18, 200–208. [Google Scholar] [CrossRef]

	



Meier, P.P.; Patel, A.L.; Hoban, R.; Engstrom, J.L. Which breast pump for which mother: An Evidence-based approach to individu-alizing breast pump technology. J. Perinatol. 2016, 36, 493–499. [Google Scholar] [CrossRef]

	



Uvnäs Moberg, K.; Ekström-Bergström, A.; Buckley, S. Maternal plasma levels of oxytocin during breastfeeding-A sys-tematic review. PLoS ONE 2020, 15, e0235806. [Google Scholar]

	



Dewey, K.G. Maternal and Fetal Stress Are Associated with Impaired Lactogenesis in Humans. J. Nutr. 2001, 131, S3012–S3015. [Google Scholar] [CrossRef]

	



McGovern, P.; Dagher, R.K.; Rice, H.R. A longitudinal analysis of total workload and women’s health after childbirth. J. Occup. Environ. Med. 2011, 53, 497–505. [Google Scholar] [CrossRef] [PubMed]

	



Mårdberg, B.; Lundberg, U.; Frankenhaeuser, M. The total workload of parents employed in white-collar jobs: Construction of a questionnaire and a scoring system. Scand. J. Psychol. 1991, 32, 233–239. [Google Scholar] [CrossRef]

	



Lundberg, U.; Mårdberg, B.; Frankenhaeuser, M. The total workload of male and female white collar workers as related to age, occupational level, and number of children. Scand. J. Psychol. 1994, 35, 315–327. [Google Scholar] [CrossRef] [PubMed]

	



Miracle, D.J.; Meier, P.P.; Bennett, P.A. Mothers’ Decisions to Change From Formula to Mothers’ Milk for Very-Low-Birth-Weight Infants. J. Obstet. Gynecol. Neonatal Nurs. 2004, 33, 692–703. [Google Scholar] [CrossRef] [PubMed]

	



Liu, J.; Parker, M.G.; Lu, T.; Conroy, S.M.; Oehlert, J.; Lee, H.C.; Gomez, S.L.; Shariff-Marco, S.; Profit, J. Racial and Ethnic Disparities in Human Milk Intake at Neonatal Intensive Care Unit Discharge among Very Low Birth Weight Infants in California. J. Pediatr. 2019, 218, 49–56.e3. [Google Scholar] [CrossRef]

	



Rivera-Pasquel, M.; Escobar-Zaragoza, L.; De Cosío, T.G. Breastfeeding and Maternal Employment: Results from Three National Nutritional Surveys in Mexico. Matern. Child Health J. 2014, 19, 1162–1172. [Google Scholar] [CrossRef]

	



Fang, Z.; Liu, Y.; Wang, H.; Tang, K. The Patterns and Social Determinants of Breastfeeding in 12 Selected Regions in China: A Population-Based Cross-Sectional Study. J. Hum. Lact. 2019, 36, 436–447. [Google Scholar] [CrossRef] [PubMed]

	



Campos, A.P.; Hawkins, S.S. The association between maternal employment and breastfeeding duration with household income in Mexico. J. Hum. Lact. 2022, 38, 749–759. [Google Scholar] [CrossRef]

	



Liu, P.; Qiao, L.; Xu, F.; Zhang, M.; Wang, Y.; Binns, C.W. Factors associated with breastfeeding duration: A 30-month cohort study in northwest China. J. Hum. Lact. 2013, 29, 253–259. [Google Scholar] [CrossRef]

	



Kang, N.M.; Lee, J.E.; Bai, Y.; Van Achterberg, T.; Hyun, T. Breastfeeding Initiation and Continuation by Employment Status among Korean Women. J. Korean Acad. Nurs. 2015, 45, 306–313. [Google Scholar] [CrossRef] [PubMed]

	



de Lauzon-Guillain, B.; Thierry, X.; Bois, C. Maternity or parental leave and breastfeeding duration: Results from the ELFE cohort. Matern Child Nutr. 2019, 15, e12872. [Google Scholar] [CrossRef] [PubMed]

	



Bai, D.L.; Fong, D.Y.T.; Tarrant, M. Factors Associated with Breastfeeding Duration and Exclusivity in Mothers Returning to Paid Employment Postpartum. Matern. Child Health J. 2014, 19, 990–999. [Google Scholar] [CrossRef] [PubMed]

	



Skafida, V. Juggling Work and Motherhood: The Impact of Employment and Maternity Leave on Breastfeeding Duration: A Survival Analysis on Growing Up in Scotland Data. Matern. Child Health J. 2011, 16, 519–527. [Google Scholar] [CrossRef]

	



Bonet, M.; Marchand, L.; Kaminski, M. Breastfeeding duration, social and occupational characteristics of mothers in the French ’EDEN mother-child’ cohort. Matern Child Health J. 2013, 17, 714–722. [Google Scholar] [CrossRef]

	



Organisation for Economic Co-operation and Development. OECD family database: PF2.1 key characteristics of parental leave systems. Available online: https://www.oecd.org/els/family/database.htm (accessed on 15 August 2022).

	



Gálvez-Muñoz, L.; Rodríguez-Modroño, P.; Domínguez-Serrano, M. Work and time use by gender: A new clustering of European welfare systems. Fem. Econ. 2011, 17, 125–157. [Google Scholar] [CrossRef]

	



Department of Health and Human Services. The Role of Work in Health Disparities in the U.S. (R01 Clinical Trials Optional). Available online: https://grants.nih.gov/grants/guide/pa-files/PAR-21-275.html (accessed on 15 July 2022).








[image: Table] 





Table 1. Summary of work-related factors associated with MOM initiation and duration.
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	Variable
	MOM Initiation
	MOM Duration





	Occupation
	
	-

	
Mothers in professional occupations were more likely to initiate MOM compared to mothers in clerical occupations [81]






	
	-

	
Mothers in administrative and manual occupations had higher odds of MOM cessation compared to mothers who stayed at home [80]




	-

	
Relative risk of MOM cessation was lower for mothers in managerial occupations compared to mothers in other occupations [64]




	-

	
Relative risk of MOM cessation was higher for mothers in professional occupations compared to mothers in clerical occupations [81]




	-

	
Mothers working as farmers, artisans, and merchants were more likely to continue MOM provision after returning to work compared to mothers working as managers; mothers classified as intermediate employees and manual workers were less likely to continue MOM provision after returning to work compared to mothers working as managers [82]




	-

	
Mothers in service/labor occupations had shorter MOM durations compared to mothers who were not working [78]









	Maternity leave duration
	
	-

	
Mothers who had not yet returned to work had greater odds of MOM initiation compared to mothers who returned to work in 1 to 6 weeks after birth [76]






	
	-

	
Mothers who returned to work in the prior month, current month, or next month had greater odds of MOM cessation compared to mothers not working in the month [80]




	-

	
The relative risk for MOM cessation was higher for mothers who returned to work compared to mothers who had not returned to work [64]




	-

	
Returning to work more than 12 weeks after birth was associated with greater odds of predominant MOM for more than 3 months compared to returning to work in 1–6 weeks [76]




	-

	
Duration of work leave was positively associated with duration of any MOM and duration of exclusive MOM [75]




	-

	
Relative risk of MOM cessation was higher for working mothers compared to mothers on leave from work [81]




	-

	
Time off work was positively associated with the probability of near-exclusive MOM trajectory through 12 weeks after birth [77]









	Work hours
	
	
	-

	
Mothers who returned to work within 6 months at full-time employment or returned to work between 3 and 6 months with part-time or casual employment had lower odds of breastfeeding at 6 months compared to mothers who were not employed at 6 months [79]




	-

	
Mothers who worked part time or full time and returned to work within 12 weeks had a shorter MOM duration, compared to mothers who did not work in the 12 weeks after birth [74]




	-

	
Returning to work full time was associated with higher odds of not providing MOM for at least 3 months compared to not working at 3 months [45]




	-

	
Compared to not working at 3 months after childbirth, returning to work full time before 3 months postpartum was associated with higher odds of not meeting the mother’s intention of providing MOM for at least 3 months [45]









	Income
	
	-

	
Income was positively associated with odds of MOM initiation [80]






	
	-

	
Household income was negatively associated with the probability of near-exclusive MOM trajectory through 12 weeks after birth [77]









	Maternal education
	
	-

	
Having a high school education or more education was associated with higher odds of MOM initiation compared to having less than a high school education [80]




	-

	
Having a bachelor’s degree or more education was associated with higher odds of MOM initiation compared to having less than a bachelor’s degree [78]






	
	-

	
Having a high school degree or more education was associated with lower odds of MOM cessation compared to not having a high school degree [80]




	-

	
Having a secondary education or more education was associated with higher odds of breastfeeding at 6 months after birth compared to not completing secondary education [79]




	-

	
Having a high school degree or less was associated with shorter MOM duration compared to having a college degree or more education [74]




	-

	
Greater maternal education was associated with higher probability of near-exclusive MOM trajectory through 12 weeks after childbirth [77]




	-

	
Having a trade school education or higher education less than a bachelor’s degree was associated with higher odds of MOM at NICU discharge compared to having less than a high school degree [27]




	-

	
Having less than a graduate degree was associated with shorter MOM duration compared to having a graduate degree [83]






















	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  children-10-00416


  
    		
      children-10-00416
    


  




  





media/file0.png





