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Low job control and racial disparities in breastfeeding
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Abstract

Background—Low job control may predict shorter breastfeeding (BF) among working mothers
and may contribute to racial disparities in BF.

Methods—We used demographic, employment, health and data for n=631 observations from the
Panel Study of Income Dynamics. Job control scores came from a job exposure matrix.

Using path analysis, we assessed whether job control predicted BF and mediated Black-White BF
differences. We controlled for education, working hours, marital status, and low birthweight.

Results—Lower job control predicted decreased odds of BF for at least 6 months (odds ratio
[95% confidence interval]= 0.61 [0.31, 0.90]; reference=no BF). Low job control explained 31%
of the Black-White difference for both shorter term and longer-term BF.

Conclusion—Low job contributes to shorter BF and to BF disparities by race. Intervening to

enhance job control could improve BF.
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Introduction

Empirical background

Breastfeeding: Breastfeeding (BF) is associated with health benefits including a stronger
immune system and reduced risk of infection for infants and young children,1-2 and reduced
risk of certain cancers among mothers.3# 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.>6 Most mothers in the United States
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(US) intend to breastfeed, and 79% of new mothers initiate BF.” However, only 20% of US
mothers exclusively breastfeed until six months,” and there are notable racial disparities in
BF rates. Among White mothers, 82% initiate BF and 23% exclusively breastfeed for six
months, while among Black mothers, 64% initiate and 14% breastfeed exclusively at six
months.” This represents an inequity in vulnerable periods of the life course for 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: Racial differences in BF are

a public health concern.® Race is a social constructl© 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.11-13 BF inequities by race may be related to differences in BF-
related beliefs and knowledge,14-16 stressful life events,17:18 differing BF-related family
norms,19 access to health insuranceZ® and healthcare quality.1? Structural factors like varying
degrees of exposure to infant formula promotion,18:21.22 and barriers due to work and/or
school?3:24 also play a role, although the quantitative literature has often emphasized the
role of attitudes, beliefs and culture.1:2526 Accurately understanding BF inequities — and
effectively addressing them — requires that researchers and practitioners understand the
modifiable structural factors leading to racial differences in BF.9:27

One example of a causal factor shaped by racism-related processes is work. Work is a key
determinant of BF behaviors. Over a quarter of first-time mothers return to work within
three months of giving birth,28 and BF-related problems at work and school are commonly
cited 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 women’s exposure to 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 disproportionately 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 flexibility3240 and jobs without

paid maternity leave*! in comparison to White women, who are more likely to work in
management or professional positions.3° Further, Black workers may face more barriers to
BF than their White counterparts even within the same occupation or workplace;*2 such
barriers include interpersonal racism and discrimination from colleagues or supervisors.#3-45

Studies that examined employment status as a potential mediator of Black-White BF
disparities present a mixed, sometimes contradictory set of findings. Ryan and colleagues
found that Black women were more likely to work full time and less likely to BF until
six months compared to White mothers, although the authors did not conduct a formal
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mediation analysis.23 McKinney and colleagues examined whether employment status,
among other factors, mediated the relationship between race/ethnicity and BF duration.
The proportion of mothers employed at their point of assessment (four months postpartum)
was similar across their four racial/ethnic groups, and they did not present results of a
formal mediation test.1® Safon and colleagues measured employment during pregnancy
(not postpartum) and 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.#6 In summary, prior research
produced mixed evidence for whether and how employment may explain BF inequities
among Black and White mothers. Further, studies have only considered employment status,
and not working conditions, as potential mediator for racial disparities in BF.

Occupation and working conditions: Beyond employment status, many elements of
mother’s work are predictive of BF, including occupation, access to BF accommodations,
and working conditions.3! It is not simply a question of a mother being physically separated
from her infant during the workday that affects BF, but also whether her job accommodates
regular expression of breastmilk throughout the work day to maintain a steady supply.3!
Pinpointing which workplace exposures are related to BF can aid in the development of
workplace BF interventions. Also, because continued BF requires ability to consistently
express milk, any barrier that is not addressed can permanently disrupt BF for that mother-
child dyad.

Mothers working in manual, service or administrative occupations,*’~49 or occupations that
are hazardous or offer little autonomy®9 have reduced BF duration. In contrast, professional
or managerial jobs predict longer BF duration.*’ Further, lactation-specific accommodations,
like lactation rooms, lactation breaks, and supervisor support for BF at work, are predictive
of more BF,51-54 as are policies to support work-family integration more broadly, like
employer-sponsored childcare and maternity leave.>1:5°

Psychosocial factors at work likely impact the ability of working mothers to BF. The
psychosocial work environment refers to the interaction among people at a workplace

and its connection to how individuals do their jobs.%6:57 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, and workplace violence
or harassment.>8-63 Existing research on BF has studied how flexibility and access to

space and time to pump support continued BF,5%:64 but this literature has not integrated
commonly-studied psychosocial working conditions. Specifically, the degree of control and
decision-making latitude workers have in their occupation could help explain BF behaviors.
Qualitative data point to the importance of this. In Spencer and colleagues’ exploration

of BF experiences among African American women, a mother who worked as a retail
cashier described challenges with continuing to BF. “I had to go back to work so we could,
um, survive...l couldn’t just leave the register to pump when | needed....my milk supply
dropped and | had to start formula.”85 (P 979) This contrasts instances where working mothers
were able to take breaks when needed and could continue BF.%6 This ability to decide how
to structure one’s work day and how to complete tasks is related to the construct of low job
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control. It is similar conceptually to job inflexibility, which has been connected to shorter BF
duration.®® We are unaware of any studies that tested whether low job control predicts BF.

Job control: Low job control is a widely studied psychosocial dimension of working
conditions that could explain work-related BF differences. A construct developed in the
1970s as part of Karasek’s Job Demand-Control model,” low job control describes jobs
with low decision-making discretion and few learning opportunities for workers. When
combined with high demands, or a heavy workload, low job control contributes to job
strain,87:68 which is predictive of coronary heart disease52:69 and other health outcomes.”0.71
Social support at work is thought to buffer the negative impact of job strain, and it is
sometimes included as a third construct in the model.”2 Low job control among pregnant
women is linked to low birth weight in their offspring.”® It is also linked to unhealthy
behaviors including decreased physical activity’# and poor diet.”® Various tools have been
used to measure job control;8.76.77 3 multinational meta-analysis study determined that 6
items covering learning opportunities, skill levels, opportunities for creativity, repetitiveness
of work, ability to decide what one does at work and having decision making power
comprised a complete job control measure.”® While measures of job control are frequently
collected through self-report, researchers have also estimated respondents’ job control scores
based on a workers’ detailed occupation code.”® The latter approach, sometimes called

a Job Exposure Matrix, may underestimate variability in individual experiences with job
control, but others consider it a more objective measurement,’® and a more feasible one for
secondary analyses of data that only include occupation code.

Job control fits the criteria to be a potential mediator of racial BF disparities.8% As described
above, low job control is likely predictive of shorter BF for working mothers. Moreover,
low job control affects a larger share Black working mothers compared to their White
counterparts.”® The present study has examined to what degree low job control may predict
BF outcomes, as well as mediate racial disparities in BF between Black and White mothers.

Research Questions

Methods

Data set

In this study, we examine whether working conditions, namely low job control, can
influence BF and contribute to racial inequities in BF. We consider the following questions.
Does low job control predict BF? Then, if so, does low job control mediate the relationship
between race (White compared to Black) and BF?

We used data from the Panel Study of Income Dynamics (PSID), a nationally representative,
longitudinal survey of American families.81:82 The PSID includes data about socioeconomic,
family, health and other characteristics. Surveys were conducted using computer-assisted
telephone interviews. The PSID employs many approaches to minimize attrition across
survey waves and non-response, including incentives of roughly $1 for each minute of the
interview.83 The study has a 91% overall response rate and 94% wave-to-wave response
rate.84
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We combined the 2007-2015 waves of the main PSID survey. We identified mothers’
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.® Mothers who reported not working or being unemployed all five months
were classified as not working and excluded from analysis. Notably, the 2007-2015 period
covers the economic downturn known as the Great Recession, which caused job loss and
other challenges for many families.8°

We linked mothers’ sociodemographic and work data to birth and BF information of their
biological children using the 2014 Child Development Supplement, a survey of PSID
respondents’ children. To keep the sample relatively current, we only included births from
the most recent five-year period, meaning that children over age five were excluded. The
flow chart for the study sample is shown in Figure 1. After these exclusions, we had

an analytic sample of n=631 mothers. There were repeat births (siblings) among the 631
mothers in the sample; there were 382 unique mothers included. We conducted sensitivity
analyses to examine potential clustering effects among children of the same mother. We also
compared the characteristics of mothers excluded from the sample with those included in the
analytic sample. Those results are shown in the supplemental file. The study was determined
to not qualify as human subjects research by the University of California Irvine Institutional
Review Board.

Breastfeeding initiation and duration: Study participants were asked whether the child
was ever breastfed. For infants who were breastfed, participants were asked at what age in
months the child stopped BF. The survey did not assess whether BF was exclusive. In our
analyses, we categorized BF as none, less than 6 months, or greater than 6 months, in line
with the recommendation that infants BF for at least 6 months.®

Mother’s race: Respondents could select up to three races; we used the first mentioned.
In a separate question, respondents were asked about Latino/Hispanic ethnicity. Because of
limited sample size, we collapsed Asian, Native Hawaiian or Pacific Islander, and Other
into a single category, Other Races. Individuals who identified as Latino/Hispanic were
also included in that category. We kept Black (non-Hispanic) and White (non-Hispanic) as
additional, separate categories. While it was preferrable to maintain all racial and ethnic
subgroups in their own categories, this approach allowed us to do the main comparisons
between Black and White respondents and maintain an acceptable sample size for stable
estimates.

Low job control: To obtain information about working conditions, we utilized a job
exposure matrix (JEM) built from the General Social Survey - Quality of Worklife
Questionnaire. Five waves of the General Social Survey (2002, 2006, 2010, 2014, and
2018)77 were used to create a JEM for two working conditions: low job control and high
physical workload.’® Physical workload is addressed in our supplemental appendix. JEMs
are used to assign values for occupational exposures for which data would not otherwise be
available, based on detailed occupation code.8¢ To integrate the JEM scores, we converted
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the occupation codes within the PSID into the Standard Occupation Classification (SOC)
format,87 then linked JEM scores. The JEM had low job control scores at the level of
six-digit SOC occupation codes; it was not gender specific.

The low job control score was based on five items: three about skill development, like
whether the respondent had opportunities to develop and use special skills, and two about
decision making, like how often the respondent could decide how to do their work.”” The
content in these five items aligns well with the content of the six items used as a complete
job control measure for a large multinational study about job demand and control.52:76 The
five items were tested and chosen by a research team through a series of psychometric
analyses.”8:88 The Cronbach alpha was 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 workers (the General Social Survey sample from
which the JEM was created), was 8.8, with a standard deviation of 2.6.89

Covariates: We controlled for additional variables that were associated, both in the
literature and in our bivariate analyses, with maternal race and BF. We controlled for
mother’s age at delivery (continuous variable),%9-°1 mother’s educational attainment,91-93
categorized as 16 or more years (approximately equivalent to a bachelor’s degree) versus
less than 16 years; marital status,?*9° and whether or not the child had low birth weight,%6:97
defined as less than 88 ounces (5.5 Ibs). We also controlled for hours worked,23:98
categorized as less than 20 hours per week, 20 to 40, or over 40 hours per week.

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 using the main child sample weights

for the PSID 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 for categorical
variables, weighted proportions. To identify statistically significant differences among White
mothers, Black mothers, and mothers of other races, we created linear regression models

for continuous variable and chi-square tests for categorical variables. We also created 95%
confidence intervals (CIs) for each estimate and compared intervals for White and Black
mothers, the two groups of focus in this study. The same weighted descriptive statistics were
calculated for the subset of n=676 mothers who were excluded from the analytic sample
because of missing information or because the mother was not working during the first 6
months postpartum; results are shown in the supplemental appendix.

Path analysis

We used path analysis, a subtype of structural equation modeling, to assess whether and to
what degree low job control mediated the relationship between race and BF, and to better
model interrelationships among the other variables. We created two path models; see Figure
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1. The purpose of the first model was to establish the extent of racial differences in BF
before 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. In
both, BF is represented with three categories (no BF as the reference compared to BF less
than six months and BF at least six months). The paths ending at BF were modeled using
multinomial regression; the coefficients for those paths were exponentiated to become odds
ratios. The paths ending in job control were modeled using linear regression; the coefficients
were kept in their original form. Both models included the full analytic sample of n=631.

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

from low job control to the two BF outcomes. Then, in alignment with established causal
mediation formulas,®® 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 coefficients used in the calculations came
from the path model described above. The indirect effects were calculated by multiplying
the (non-exponentiated) 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 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 (the total effect). We conducted all path models in Stata 16.1 using the gsem
command.

As a supplemental analysis, we conducted a Baron and Kenny-style mediation analysis.&
The methods are described in the supplemental appendix. Other sensitivity analyses were
conducted, including multi-level models that assessed for clustering effects at the level of
occupation code, models that excluded siblings, models with robust standard errors, path
models with correlated errors, and an additional set of indirect and direct effects calculations
that included potential interaction terms.

Descriptive statistics

Table 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; for those who breastfed, mean duration was 6.7 months. Low job control scores
at the occupational level ranged from 5.5 to 13.6 (higher scores indicate lower job control).
The average weighted low job control score was 8.7 for the sample overall.

Overall significance tests and chi-square tests indicated that, in this sample, all of the
variables listed in Table 1 varied significantly by mother’s race except for infant low birth
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weight. Comparing only White and Black mothers, the Cls indicated that White mothers
were significantly older, had higher educational attainment, were more likely to be married,
were more like to initiate BF and had longer BF duration compared to Black mothers.

Hours worked per week differed significantly between the two groups, with more Black
mothers working 20-40 hours per week, and more White mothers working over 40 hours per
week. White mothers had significantly more job control, indicated by a lower average score,
compared to Black mothers.

Comparison between the analytic sample and the excluded observations showed minor
differences. Two instances of statistically significant differences, where the 95% Cls did

not overlap, emerged. Mothers excluded from the analytic sample were less likely to hold

a bachelor’s degree (18 percentage point difference), and they were more likely to have

an infant with low birth weight (6 percentage point difference). The excluded sample

had relatively more Black mothers and fewer White mothers, but the difference was not
significant. Average breastfeeding duration and low job control score were similar across the
two samples. Results are shown in the supplemental appendix, Table S1.

Path analysis

Table 2 and Figure 2 show the results of two path analytic models, the first without low

job control and the second with. In the first model, Black mothers were less likely than
White mothers to BF for at least six months (odds ratio [OR]=0.46 [95% confidence interval
[CI]=0.25, 0.85] even after accounting for other covariates except low job control. No other
paths were significant.

In the second 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. Compared to
White mothers, Black mothers and mothers of other races had lower job control (e.g., for
Black compared to White, beta [95%CI1]= 0.61 [0.31, 0.90]). Low job control was associated
with lower odds of BF for at least six months (OR [95% CI]=0.61 [0.44, 0.86]). The path
between low job control and BF for less than six months tended in the same direction but
did not meet the significance threshold (OR [95% CI] =0.79 [0.60, 1.03]). Additionally, the
direct path from race to longer-term BF showed that Black mothers were less likely to BF
for at least six months, but the relationship was slightly attenuated (OR=0.51, 95%CI=[0.27,
0.97]) compared to the first model.

Table 3 shows the results of the decomposition of effects based on the second path model.
It includes the odds ratios and p-values for the relationship between race and BF by way of
low job control (indirect effects) and 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; 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).
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Sensitivity analyses

We also conducted mediation analysis using the Baron and Kenny-approach with zero-
inflated negative binomial models. This approach to mediation analysis is commonly

used, and in cases of total mediation, the results may be more straightforward and
interpretable than the path analysis approach we employed. Complete results are shown in
the supplemental appendix. In those models, low job control partially mediated differences
in BF initiation among Black and White mothers. BF duration did not differ significantly
between Black and White women in the fully-adjusted model, even before job control was
taken into account, so we could not assess mediation. At the same time, stratified models
indicated that the relationship between low job control and BF duration was significant for
Black mothers but not for White mothers. In order to focus on identifying partial mediation,
we prioritized path analysis for the rest of the study.

We conducted other sensitivity analyses to determine how best to model the relationship
between maternal race, low job control and BF; these are described in greater detail the
supplemental appendix. The results of these analyses indicated that adjusting the models for
clustering at the occupation level, adjusting for clustering among siblings, adding correlated
errors to the path model, and including interaction terms between the independent variable
and mediator did not demonstrably change the results.

Discussion
Main findings
Using a nationally representative dataset of working mothers in the US, we found that low

job control predicted less BF. We also found evidence that low job control mediated the
relationship between race and BF. This is the first study to address either of these questions.

Our hypothesis that low job control would predict reduced BF was supported 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 found that a related concept, inflexible

work, leads to shorter BF. Specifically, a study of working mothers in California found

that inflexibility predicted shorter BF, but it was not statistically significant after adjusting
for sociodemographic variables.>® That we found low job control to be a significant
predictor of shorter BF even after adjusting for 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.”® This more comprehensive
characteristic may better capture working conditions, especially decision-making power, that
enable a working mother to continue BF.

We hypothesized that Black mothers would be exposed to lower job control than White
mothers, in line with prior research.”3 Our data supported that hypothesis, although the
difference in job control was moderate in size. Our findings add that the racial disparity
in low job control impacts breastfeeding, working mothers — a population who especially
needs greater control over how they do their work, for childcare in general as well as

for BF.100 Further, we found evidence for our hypothesis that low job control mediated
the relationship between race and BF. There were statistically significant indirect effects
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due to low job control for the Black-White difference in both BF outcomes. Prior studies
considered employment status as a potential mediator of the Black-White BF inequity, with
overall inconclusive results.19:23:46 No prior study explored low job control as a mediator of
racial inequities in BF. Our findings indicate that low job control is a barrier to continued
BF, and that greater exposure to low job control among Black mothers contributes to their
shorter BF relative to White mothers.

One notable finding was that, after adjusting for maternal age, marital status, education,
working hours and child’s low birth weight, there was no significant difference by race in
shorter term BF (less than 6 months compared to none at all). Even prior to adding low

job control to the path model, only the path between Black compared to White race and
longer-term BF (at least six months compared to none) was significant, meaning that was the
only significant path that could be mediated, barring suppression effects.

While we assume low job control affects BF duration among mothers who already initiated,
it is possible that part of the relationship captured in the models is low job control
contributing to BF non-initiation (the reference category in the models). The impact of

low job control on BF duration is more plausible, assuming that low job control is a barrier
only after the mother has returned to work. However, low job control may contribute to
non-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 BF, consistent with prior research about BF
and prenatal employment.102

Strengths and limitations

This study applied secondary datasets 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 11102) often have limited information about mother’s working
conditions, while studies with ample occupation data (e.g., General Social Survey’s Quality
of Work Life Survey’’) typically do not provide information about BF. The longitudinal,
cross-generational nature of the PSID8L and its Child Development Supplement allowed us
to gain precise occupation information for the six month postpartum period as well as BF
outcomes.

We excluded n=676 observations because of either missing information (n=338) or because
the mother was not working during the first six months postpartum (n=339). These
exclusions meant that although the PSID is a nationally representative survey,34 and we
applied PSID survey weights, we were examining a selected group of mothers. Mothers
excluded from the sample had lower educational attainment and were more likely to have
an infant with low birth weight. However, differences in the racial identity, low job control
score and breastfeeding initiation and duration were small in magnitude and not statistically
significant, suggesting that the excluded group did not differ substantially on the variables
most important to our analyses.

Because of limitations in the sample size, we were unable to model outcomes specific to
mothers who identified as Asian, Native Hawaiian or Pacific Islander, Latino/Hispanic, or
those self-identifying as Other. We grouped those respondents into one category, other races.
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We cannot draw meaningful conclusions related to health disparities for that group because
of its heterogeneity. Future studies should collect data about BF and working conditions
from larger samples of Asian, Native Hawaiian or Pacific Islander, Latino/Hispanic and
other subgroups of mothers.

Our BF outcome variable did not capture whether BF was exclusive or not. This means
that in our study, we cannot know whether respondents who breastfed for six months were
fully in alignment with the recommendation of six months of exclusive BF.8 Exclusive BF
typically requires more frequent milk expression than mixed feeding; 193 for this reason it
may be more sensitive to work barriers like low job control than mixed feeding. The impact
of low job control on exclusive BF may be stronger than the relationship we describe here.
However, BF exclusivity is only a meaningful outcome for duration up to six months, at
which point it is recommended that infants begin solid foods.® Also, while low job control
may be a stronger obstacle to exclusive BF than it is to mixed feeding, it could still pose
barriers to breastfeeding mothers who also use formula.

Future research should account for the mother’s tenure at her job and examine her working
conditions during pregnancy as well as postpartum. Mothers with jobs that had lower job
control or other adverse working conditions may have been more likely to stop working
during pregnancy, perhaps because they knew their jobs were incompatible with BF.104
However, if mothers in those jobs have less income overall, they may not have the option
to not return to work.5° In addition, the PSID survey did not directly assess parental leave;
future studies should take into account mother’s access to leave, in particular duration of
leave and whether it is paid.49:105

Further, by utilizing a JEM 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.’®
Future studies could examine whether a gender-specific JEM explains more variation in

BF. It would also be valuable to examine whether the subdomains of low job control relate
differently to BF; for instance, decision-making discretion may be more relevant than skill
development.

Low job control was estimated at the occupation level with a JEM, and we could not account
for individual appraisals of working conditions. Many occupational health scholars consider
JEMs to be a more objective approach to measuring working conditions.”® However, this
approach could exclude meaningful individual variations in low job control, some of which
could relate to race (e.g., if, because of racism, one worker is not permitted the same
decision-making latitude as others in the same occupation).196 Utilizing a JEM to assess job
control made it possible for us to address our research questions; future BF studies may
assess low job control at the individual level, in addition to experiences with discrimination
and other forms of racism.
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An additional strength of this study was our application of path analysis, which allowed us
to estimate direct paths between race and BF as well as indirect paths via low job control.
By calculating the decomposition of effects into direct and indirect, we determined that there
was a significant path from Black compared to White race, through low job control, to both
short- and longer-term BF. This analytic approach made clear that low job control was only
a partial mediator; there are other pathways between race and BF that should be examined.
In addition, future research should thoroughly examine whether the relationship between job
control and BF is moderated by race.

Our study included births that took place during or shortly after the Great Recession, when
many families faced job loss, job insecurity, financial strain and other stressors.8% This may
have further complicated efforts for the mothers in our sample to continue BF. In addition,
the Affordable Care Act was being implemented, improving coverage for lactation services
and equipment2C and access to workplace lactation accomodations.107 Future studies should
examine how recent economic and social changes have affected racial inequities in BF
among working mothers. The COVID-19 pandemic caused a public health and economic
crisis that disproportionately affected Black and Latino Americans and disrupted many
families’ childcare and work arrangements.108 There has been growing demand for racial
equity and justice, particularly for Black Americans,199 including at the workplace.119 These
events and movements may influence how different mothers experience BF and work.

To address racial health inequities like differing rates of BF, we need 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,2” including working conditions.
Unequal access and discrimination in educational opportunities, hiring and other job-related
processes result in Black workers holding jobs that are more hazardous than White
workers.343537 Work is a structure through which racial discrimination impacts health,11
but the connection between work and health disparities has been understudied.}1 Naming
and measuring specific mediating pathways connecting race and health outcomes advances
an understanding of how structural racism operates to influence health.13 In the present
study, we demonstrated how one aspect of work, low job control, partially mediates the
differences in BF outcomes among Black and White mothers. This contributes to a growing
body of research demonstrating the connection between mothers’ work and maternal and
child health outcomes. 112113

By identifying low job control as a working condition relevant for BF, we provide evidence
to encourage the application of interventions, adapted for specific occupations, that give
mothers and other workers increased control over how they do their work. Traditionally,
workplace interventions to support BF have emphasized lactation rooms, break policies,
access to breast pumps, and lactation education/consultation services.4114:115 Working
mothers observed that while those supports are helpful, they are sometimes insufficient

to overcome BF barriers from a demanding, inflexible work environment.116 This aligns
with our findings about job control and BF. Scholars have successfully intervened to
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increase job control-related conditions. For instance, Trudel and colleagues implemented

a multi-component intervention to increase worker decision latitude, a subcomponent of

job control, along with other psychosocial stressors.117 Moen and colleagues found that a
“results only work environment” increased employees’ control over the schedule, and led

to less work-family conflict and healthier sleep habits.11® Those studies did not focus on
BF; however, based on our findings that job control is predictive of BF, those approaches
may improve BF outcomes as well. Future interventions to improve job control could assess
whether there is a positive impact on BF. Also, BF-focused interventions could combine
some approaches used by Trudel,11” Moen18 and others to improve psychosocial working
conditions with traditional workplace lactation support approaches.11°

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Sources of funding

This research was supported in part by funding from the Eunice Kennedy Shriver National Institute of Child Health
and Human Development, including a center grant to the Population Studies Center at the University of Michigan
(P2CHD041028), as well as grant to the Survey Research Center (R25HD083146).

The study was also supported by the Southern California NIOSH SCERC Targeted Research Training Fellowship
Program in Occupational Health (T42 OH008412) from the Centers for Disease Control and Prevention (CDC)/
National Institute of Occupational Safety and Health (NIOSH). The contents of this manuscript are solely the
responsibility of the authors and do not necessarily represent the official view of CDC or NIOSH.

The collection of data used in this study was partly supported by the National Institutes of Health (R01 HD069609
and RO1 AG040213), and the National Science Foundation (SES 1157698 and SES 1623684).

None of the funding sources had an involvement in the conduct of the research or preparation of the article.

References

1. 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.

2. Azad MB, Konya T, Maughan H, et al. Gut microbiota of healthy Canadian infants: profiles
by mode of delivery and infant diet at 4 months. Canadian Medical Association Journal.
2013;185(5):385-394. [PubMed: 23401405]

3. Chowdhury R, Sinha B, Sankar MJ, et al. Breastfeeding and maternal health outcomes: a systematic
review and meta-analysis. Acta paediatrica. 2015;104:96-113. [PubMed: 26172878]

4.1p S, Chung M, Raman G, Trikalinos TA, Lau J. A summary of the Agency for Healthcare Research
and Quality’s evidence report on breastfeeding in developed countries. Breastfeeding Medicine.
2009;4(S1):S-17-S-30. [PubMed: 19827919]

5. World Health Organization. Infant and young child feeding. https://www.who.int/en/news-room/
fact-sheets/detail/infant-and-young-child-feeding. Published 2020. Accessed Nov 3, 2020.

6. Eidelman Al, Schanler RJ. Breastfeeding and the use of human milk. Pediatrics. 2012;129(3):e827-
e841. [PubMed: 22371471]

7. Anstey EH, Chen J, Elam-Evans LD, Perrine CG. Racial and geographic differences
in breastfeeding—United States, 2011-2015. Morbidity and Mortality Weekly Report.
2017;66(27):723. [PubMed: 28704352]

8. Monasta L, Batty G, Cattaneo A, et al. Early-life determinants of overweight and obesity: a review
of systematic reviews. Obesity Reviews. 2010;11(10):695-708. [PubMed: 20331509]

J Occup Environ Med. Author manuscript; available in PMC 2023 August 01.


https://www.who.int/en/news-room/fact-sheets/detail/infant-and-young-child-feeding
https://www.who.int/en/news-room/fact-sheets/detail/infant-and-young-child-feeding

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Whitley et al.

Page 14

9. Office of the Surgeon General, Centers for Disease Control and Prevention, Office on Women’s

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Health. Publications and Reports of the Surgeon General. In: The Surgeon General’s Call to Action
to Support Breastfeeding. Rockville (MD): Office of the Surgeon General (US); 2011.

10.

Yudell M, Roberts D, DeSalle R, Tishkoff S. Taking race out of human genetics. Science.
2016;351(6273):564-565. [PubMed: 26912690]

Gee GC, Ford CL. Structural racism and health inequities: old issues, new directions. Du Bois
Review. 2011;8(1):115-132. [PubMed: 25632292]

Williams DR, Mohammed SA, Leavell J, Collins C. Race, socioeconomic status, and health:
complexities, ongoing challenges, and research opportunities. Annals of the New York Academy
of Science. 2010;1186:69-101.

Hardeman RR, Medina EM, Kozhimannil KB. Structural racism and supporting black lives —
the role of health professionals. New England Journal of Medicine. 2016;375(22):2113-2115.
[PubMed: 27732126]

Jefferson UT. Breastfeeding exposure, attitudes, and intentions of African American and Caucasian
college students. Journal of Human Lactation. 2017;33(1):149-156. [PubMed: 28135485]

MccCarter-Spaulding D, Gore R. Breastfeeding self-efficacy in women of African descent. Journal
of Obstetric, Gynecologic & Neonatal Nursing. 2009;38(2):230-243.

Bai Y, Wunderlich SM, Fly AD. Predicting intentions to continue exclusive breastfeeding

for 6 months: A comparison among racial/ethnic groups. Maternal and child health journal.
2011;15(8):1257-1264. [PubMed: 21057864]

McLaughlin KA, Alvarez K, Fillorunn M, et al. Racial/ethnic variation in trauma-related
psychopathology in the United States: a population-based study. Psychological Medicine.
2019;49(13):2215-2226. [PubMed: 30378513]

Cricco-Lizza R Infant-feeding beliefs and experiences of Black women enrolled in WIC in

the New York metropolitan area. Qualitative Health Research. 2004;14(9):1197-1210. [PubMed:
15448295]

McKinney CO, Hahn-Holbrook J, Chase-Lansdale PL, et al. Racial and ethnic differences in
breastfeeding. Pediatrics. 2016;138(2):e20152388. [PubMed: 27405771]

Gurley-Calvez T, Bullinger L, Kapinos KA. Effect of the Affordable Care Act on breastfeeding
outcomes. American Journal of Public Health. 2018;108(2):277-283. [PubMed: 29267066]
Asiodu I, Flaskerud JH. Got milk? A look at breastfeeding from an African American perspective.
Issues in Mental Health Nursing. 2011;32(8):544-546. [PubMed: 21767257]

Louis-Jacques AF, Marhefka SL, Brumley J, et al. Historical antecedents of breastfeeding for
African American Women: from the pre-colonial period to the mid-twentieth century. Journal of
Racial and Ethnic Health Disparities. 2020;7(5):1003-1012. [PubMed: 32124420]

Ryan AS, Zhou W, Arensberg MB. The effect of employment status on breastfeeding in the United
States. Women’s Health Issues. 2006;16(5):243-251. [PubMed: 17055377]

Johnson A, Kirk R, Rosenblum KL, Muzik M. Enhancing breastfeeding rates among African
American women: A systematic review of current psychosocial interventions. Breastfeeding
Medicine. 2015;10(1):45-62. [PubMed: 25423601]

Jefferson UT. Breastfeeding exposure, attitudes, and intentions of African American and Caucasian
college students. Journal of Human Lactation. 2017;33(1):149-156. [PubMed: 28135485]
Sussner KM, Lindsay AC, Peterson KE. The influence of acculturation on breast-feeding initiation
and duration in low-income women in the US. Journal of Biosocial Science. 2008;40(5):673-696.
[PubMed: 18045509]

Dinour LM, Bai YK. Breastfeeding: The illusion of choice. Women’s Health Issues.
2016;26(5):479-482. [PubMed: 27444340]

Laughlin LL. Maternity leave and employment patterns of first-time mothers: 1961-2008. US
Department of Commerce, Economics and Statistics Administration; 2011.

Ahluwalia 1B, Morrow B, Hsia J. Why do women stop breastfeeding? Findings from

the Pregnancy Risk Assessment and Monitoring System. Pediatrics. 2005;116(6):1408-1412.
[PubMed: 16322165]

Armenti K, Laflamme D, National Institute for Occupational Safety and Health Surveillance
Program, Institute on Disability Research. Supplement report: Analysis of New Hampshire

J Occup Environ Med. Author manuscript; available in PMC 2023 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Whitley et al.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Page 15

Pregnancy Risk Assessment Monitoring System (PRAMS) to better understand breastfeeding
initiation and duration by industry category. 2020.

Bruk-Lee V, Albert D, Stone KL. Lactation and the working woman: Understanding the role of
organizational factors, lactation support, and legal policy in promoting breastfeeding success. In:
Research perspectives on work and the transition to motherhood. Springer; 2016:217-239.
Bergmann BR. Occupational segregation, wages and profits when employers discriminate by race
or sex. Eastern Economic Journal. 1974;1(2):103-110.

Alonso-Villar O, del Rio C. The occupational segregation of African American women: its
evolution from 1940 to 2010. Feminist Economics. 2017;23(1):108-134.

Mintz B, Krymkowski DH. The intersection of race/ethnicity and gender in occupational
segregation. International Journal of Sociology. 2010;40(4):31-58.

Pager D, Shepherd H. The sociology of discrimination: Racial discrimination in employment,
housing, credit, and consumer markets. Annual Review of Sociology. 2008;34:181-2009.
Tomaskovic-Devey D, Thomas M, Johnson K. Race and the accumulation of human capital across
the career: A theoretical model and fixed-effects application. American Journal of Sociology.
2005;111(1):58-89.

Wrigley-Field E, Seltzer N. Unequally insecure: rising black/white disparities in job displacement,
1981-2017. Washington Center for Equitable Growth Working Paper Series Washington, DC.
2020.

Crenshaw K. Demarginalizing the intersection of race and sex: A black feminist critique of
antidiscrimination doctrine, feminist theory and antiracist politics. University of Chicago Legal
Forum. 1989;1(8):139-167.

United States Bureau of Labor Statistics CPS. Labor force characteristics by race and ethnicity,
2018. 2019.

Golden L Limited access: Disparities in flexible work schedules and work-at-home. Journal of
Family and Economic Issues. 2008;29(1):86-109.

Hawkins D Disparities in the usage of maternity leave according to occupation, race/ethnicity, and
education. American Journal of Industrial Medicine. 2020;63:1134-1144. [PubMed: 33020984]
Griswold MK, Crawford SL, Perry DJ, et al. Experiences of racism and breastfeeding initiation
and duration among first-time mothers of the Black Women’s Health Study. Journal of Racial and
Ethnic Health Disparities. 2018;5(6):1180-1191. [PubMed: 29435898]

Ortiz SY, Roscigno VJ. Discrimination, women, and work: processes and variations by race and
class. The Sociological Quarterly. 2009;50(2):336-359.

Fekedulegn D, Alterman T, Charles LE, et al. Prevalence of workplace discrimination and
mistreatment in a national sample of older U.S. workers: The REGARDS cohort study. SSM
Popul Health. 2019;8:100444-100444. [PubMed: 31321281]

Dalianis EA. Multi-level Analysis of the Role of the Workplace and Employment in Racial
Disparities in Breastfeeding Practices. Philadelphia, PA: Public Health, Drexel University; 2016.
Safon CB, Heeren TC, Kerr SM, et al. Disparities in Breastfeeding Among US Black Mothers:
Identification of Mechanisms. Breastfeeding Medicine. 2021.

Whitley MD, Ro A, Palma A. Work, race and breastfeeding outcomes for mothers in the United
States. PloS One. 2021;16(5):20251125. [PubMed: 33951094]

Snyder K, Hansen K, Brown S, Portratz A, White K, Dinkel D. Workplace breastfeeding

support varies by employment type: the service workplace disadvantage. Breastfeeding Medicine.
2018;13(1):23-27. [PubMed: 29185806]

Dagher RK, McGovern PM, Schold JD, Randall XJ. Determinants of breastfeeding initiation and
cessation among employed mothers: a prospective cohort study. BMC Pregnancy and Childbirth.
2016;16(1):194. [PubMed: 27472915]

Spitzmueller C, Zhang J, Thomas CL, et al. Identifying job characteristics related to employed
women’s breastfeeding behaviors. Journal of Occupational Health Psychology. 2018;23(4):457.
[PubMed: 29756788]

Hilliard ED. A review of worksite lactation accommodations: Occupational health professionals
can assure success. Workplace Health & Safety. 2017;65(1):33-44. [PubMed: 27856993]

J Occup Environ Med. Author manuscript; available in PMC 2023 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Whitley et al.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Page 16

Bai YK, Gaits SI, Wunderlich SM. Workplace lactation support by New Jersey employers
following US reasonable break time for nursing mothers law. Journal of Human Lactation.
2015;31(1):76-80. [PubMed: 25326413]

Alvarez R, Serwint JR, Levine DM, et al. Lawyer mothers: infant-feeding intentions and behavior.
Southern Medical Journal. 2015;108(5):262—267. [PubMed: 25972211]

Ortiz J, McGilligan K, Kelly P. Duration of breast milk expression among working mothers
enrolled in an employer-sponsored lactation program. Pediatric Nursing. 2004;30(2):111-119.
[PubMed: 15185732]

Guendelman S, Kosa JL, Pearl M, Graham S, Goodman J, Kharrazi M. Juggling work

and breastfeeding: effects of maternity leave and occupational characteristics. Pediatrics.
2009;123(1):e38-e46. [PubMed: 19117845]

Jacobs K, Hellman M, Markowitz J, Wuest E. Psychosocial Work Environment. In: Gellman
MD, Turner JR, eds. Encyclopedia of Behavioral Medicine. New York, NY: Springer New York;
2013:1587-1587.

Rugulies R What is a psychosocial work environment? Scandinavian Journal of Work,
Environment & Health. 2019(1):1-6.

Bonde JPE. Psychosocial factors at work and risk of depression: a systematic review of

the epidemiological evidence. Occupational and Environmental Medicine. 2008;65(7):438—-445.
[PubMed: 18417557]

Svane-Petersen AC, Holm A, Burr H, et al. Psychosocial working conditions and depressive
disorder: disentangling effects of job control from socioeconomic status using a life-course
approach. Social Psychiatry and Psychiatric Epidemiology. 2020;55(2):217-228. [PubMed:
31506742]

Lavigne E, Bourbonnais R. Psychosocial work environment, interpersonal violence at work and
psychotropic drug use among correctional officers. International Journal of Law and Psychiatry.
2010;33(2):122-129. [PubMed: 20042239]

Juvani A, Oksanen T, Virtanen M, et al. Clustering of job strain, effort— reward imbalance, and
organizational injustice and the risk of work disability: a cohort study. Scandinavian Journal of
Work, Environment & Health. 2018;44(5):485-495.

Kivimaki M, Nyberg ST, Batty GD, et al. Job strain as a risk factor for coronary heart disease:

a collaborative meta-analysis of individual participant data. The Lancet. 2012;380(9852):1491—
1497.

Kouvonen A, Kiviméki M, Vaénénen A, et al. Job Strain and Adverse Health Behaviors:

The Finnish Public Sector Study. Journal of Occupational and Environmental Medicine.
2007;49(1):68-74. [PubMed: 17215715]

Dinour LM, Szaro JM. Employer-based programs to support breastfeeding among working
mothers: a systematic review. Breastfeeding Medicine. 2017;12(3):131-141. [PubMed: 28394659]
Spencer B, Wambach K, Domain EW. African American women’s breastfeeding experiences:
Cultural, personal, and political voices. Qualitative Health Research. 2015;25(7):974-987.
[PubMed: 25288408]

Gross TT, Davis M, Anderson AK, et al. Long-term breastfeeding in African American mothers.
Journal of Human Lactation. 2017;33(1):128-139. [PubMed: 28061039]

Karasek RA Jr. Job demands, job decision latitude, and mental strain: Implications for job
redesign. Administrative Science Quarterly. 1979:285-308.

Karasek R, Brisson C, Kawakami N, Houtman I, Bongers P, Amick B. The Job Content
Questionnaire (JCQ): an instrument for internationally comparative assessments of psychosocial
job characteristics. Journal of Occupational Health Psychology. 1998;3(4):322. [PubMed:
9805280]

Xu W, Zhao Y, Guo L, et al. Job stress and coronary heart disease: a case-control study using a
Chinese population. Journal of Occupational Health. 2009;51(2):107-113. [PubMed: 19179802]

Kim E, Park H, Hong Y-C, et al. Effect of maternal job strain during pregnancy on infant
neurodevelopment by gender at 6 and 12 months: Mothers and Children’s Environmental

Health (MOCEH) study. Annals of Occupational and Environmental Medicine. 2015;27(1):1-10.
[PubMed: 25729584]

J Occup Environ Med. Author manuscript; available in PMC 2023 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Whitley et al.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Page 17

Kuper H, Yang L, Theorell T, Weiderpass E. Job strain and risk of breast cancer. Epidemiology.
2007:764-768. [PubMed: 17786125]

Karasek RA, Triantis KP, Chaudhry SS. Coworker and supervisor support as moderators of
associations between task characteristics and mental strain. Journal of Occupational Behaviour.
1982;3(2):181-200.

Meyer JD, Warren N, Reisine S. Job control, substantive complexity, and risk for low birth

weight and preterm delivery: an analysis from a state birth registry. American Journal of Industrial
Medicine. 2007;50(9):664—-675. [PubMed: 17676587]

Smith P, Frank J, Mustard C, Bondy S. Examining the relationships between job control and health
status: a path analysis approach. Journal of Epidemiology & Community Health. 2008;62(1):54—
61. [PubMed: 18079334]

Tsutsumi A, Kayaba K, Yoshimura M, et al. Association between job characteristics and

health behaviors in Japanese rural workers. International Journal of Behavioral Medicine.
2003;10(2):125-142. [PubMed: 12763706]

Fransson El, Nyberg ST, Heikkila K, et al. Comparison of alternative versions of the job demand-
control scales in 17 European cohort studies: the IPD-Work consortium. BMC Public Health.
2012;12(1):62. [PubMed: 22264402]

National Institute for Occupational Safety and Health. Quality of Work Life Questionnaire. https://
www.cdc.gov/niosh/topics/stress/qwlquest.html. Published 2013. Accessed March 30, 2020.

Choi B Developing a job exposure matrix (JEM) 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. [PubMed: 33329905]

Frese M, Zapf D. Methodological issues in the study of work stress: Objective vs subjective
measurement of work stress and the question of longitudinal studies. In: Causes, coping and
consequences of stress at work. Oxford, England: John Wiley & Sons; 1994:375-411.

Baron RM, Kenny DA. The moderator-mediator variable distinction in social psychological
research: Conceptual, strategic, and statistical considerations. Journal of Personality and Social
Psychology. 1986;51(6):1173. [PubMed: 3806354]

Institute for Social Research, University of Michigan. PSID Main Interview User Manual: Release
2019. February 2019.

Institute for Social Research, University of Michigan. Panel Study of Income Dynamics. https://
psidonline.isr.umich.edu/. Published 2020. Accessed June 15, 2020.

McGonagle KA, Schoeni RF, Sastry N, Freedman VA. The Panel Study of Income Dynamics:
overview, recent innovations, and potential for life course research. Longitudinal and Life Course
Studies. 2012;3(2):188. [PubMed: 23482334]

Johnson D, McGonagle K, Freedman V, Sastry N. Fifty years of the Panel Study of Income
Dynamics: past, present, and future. The Annals of the American Academy of Political and Social
Science. 2018;680(1):9-28. [PubMed: 31666744]

Kalil A Effects of the Great Recession on child development. The Annals of the American
Academy of Political and Social Science. 2013;650(1):232-250.

Madsen IE, Gupta N, Budtz-Jargensen E, et al. Physical work demands and psychosocial working
conditions as predictors of musculoskeletal pain: a cohort study comparing self-reported and job
exposure matrix measurements. Occupational and Environmental Medicine. 2018;75(10):752-758.
[PubMed: 30045952]

United States Bureau of Labor Statistics. Standard Occupational Classification. https://
www.bls.gov/soc/. Published none. Accessed February 15, 2021.

Choi B, Seo Y, Dobson M, Landsbergis P, Schnall P. Construct Validity of the NIOSH Quality

of Work-Life Questionnaire: The Healthy Work Survey (HWS) Project. APA/NIOSH 2019 Work,
Stress and Health Conference; 2019; Philadelphia, PA.

Choi B Email correspondence about descriptive statistics for job exposure matrix variables. In:
Whitley M, ed 2021.

Sullivan R The age pattern of first-birth rates among US women: the bimodal 1990s. Demography.
2005;42(2):259-273. [PubMed: 15986986]

J Occup Environ Med. Author manuscript; available in PMC 2023 August 01.


https://www.cdc.gov/niosh/topics/stress/qwlquest.html
https://www.cdc.gov/niosh/topics/stress/qwlquest.html
https://psidonline.isr.umich.edu/
https://psidonline.isr.umich.edu/
https://www.bls.gov/soc/
https://www.bls.gov/soc/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Whitley et al.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Page 18

Xiang AH, Chow T, Mora-Marquez J, et al. Breastfeeding persistence at 6 months: trends and
disparities from 2008 to 2015. . The Journal of Pediatrics. 2019;208:169-175.e162. [PubMed:
30876751]

Yang Y, Morgan SP. How big are educational and racial fertility differentials in the US? Social
Biology. 2003;50(3-4):167-187. [PubMed: 16382810]

Musick K, England P, Edgington S, Kangas N. Education differences in intended and unintended
fertility. Social Forces. 2009;88(2):543-572.

Li R, Darling N, Maurice E, Barker L, Grummer-Strawn LM. Breastfeeding rates in the United
States by characteristics of the child, mother, or family: the 2002 National Immunization Survey.
Pediatrics. 2005;115(1):e31-e37. [PubMed: 15579667]

Fomby P, Cherlin AJ. Family instability and child well-being. American Sociological Review.
2007;72(2):181-204. [PubMed: 21918579]

Flacking R, Nyqvist KH, Ewald U, Wallin L. Long-term duration of breastfeeding in Swedish low
birth weight infants. Journal of Human Lactation. 2003;19(2):157-165. [PubMed: 12744532]
Acevedo-Garcia D, Soobader M-J, Berkman LF. The differential effect of foreign-born status

on low birth weight by race/ethnicity and education. Pediatrics. 2005;115(1):e20-e30. [PubMed:
15629963]

Lubold AM. Breastfeeding and employment: A propensity score matching approach. Sociological
Spectrum. 2016;36(6):391-405.

VanderWeele TJ. Mediation analysis: a practitioner’s guide. Annual Review of Public Health.
2016;37:17-32.

100. Collins C Making Motherhood Work: How Women Manage Careers and Caregiving. Princeton,

New Jersey: Princeton University Press; 2019.

101. Attanasio L, Kozhimannil KB, McGovern P, Gjerdingen D, Johnson PJ. The impact of prenatal

102.

103.

104.

105.

106.

107.

108.

109.

employment on breastfeeding intentions and breastfeeding status at 1 week postpartum. Journal
of Human Lactation. 2013;29(4):620-628. [PubMed: 24047641]

Fein SB, Li R, Chen J, Scanlon KS, Grummer-Strawn LM. Methods for the year 6 follow-up
study of children in the Infant Feeding Practices Study I1. Pediatrics. 2014;134 Suppl 1(Suppl
1):54-s12. [PubMed: 25183754]

Berggren K Working without Weaning: A working mother’s guide to breastfeeding. Hale
Publishing; 2006.

Fein SB, Roe B. The effect of work status on initiation and duration of breast-feeding. American
Journal of Public Health. 1998;88(7):1042-1046. [PubMed: 9663151]

Whipps MDM, Honoroff J. Time off work after childbirth and breastfeeding supportive
workplaces: associations with near-exclusive breastfeeding trajectory membership. Women’s
Health Issues. 2019;29(6):506-512. [PubMed: 31628004]

Meyer JD. Race-based job discrimination, disparities in job control, and their joint effects on
health. American Journal of Industrial Medicine. 2014;57(5):587-595. [PubMed: 24105870]
United States Department of Labor, Wage and Hour Division. Frequently Asked Questions
—Break Time for Nursing Mothers. https://www.dol.gov/whd/nursingmothers/fagbtnm.htm.
Accessed June 11, 2018.

Patrick SW, Henkhaus LE, Zickafoose JS, et al. Well-being of parents and children during the
COVID-19 pandemic: a national survey. Pediatrics. 2020:e2020016824. [PubMed: 32709738]
Seaton EK, Noah A, Yoo B, Vargas E. Health implications of Black Lives Matter among Black
adults. Journal of Racial and Ethnic Health Disparities. 2020:1-8.

110. Roberson Q, King E, Hebl M. Designing more effective practices for reducing workplace

inequality. Behavioral Science & Policy. 2020;6(1):39-49.

111. Lipscomb HJ, Loomis D, McDonald MA, Argue RA, Wing S. A conceptual model of work and

health disparities in the United States. International Journal of Health Services. 2006;36(1):25—
50. [PubMed: 16524164]

112. Li J, Pollmann-Schult M. Fathers’ commute to work and children’s social and emotional well-

being in Germany. Journal of Family and Economic Issues. 2016;37(3):488-501.

J Occup Environ Med. Author manuscript; available in PMC 2023 August 01.


https://www.dol.gov/whd/nursingmothers/faqbtnm.htm

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Whitley et al.

113.

114.

115.

116.

117.

118.

Page 19

Li J, Kaiser T, Pollmann-Schult M, Strazdins L. Long work hours of mothers and fathers are
linked to increased risk for overweight and obesity among preschool children: longitudinal
evidence from Germany. Journal of Epidemiology and Community Health. 2019;73(8):723-729.
[PubMed: 31055350]

Spatz DL, Kim GS, Froh EB. Outcomes of a hospital-based employee lactation program.
Breastfeeding Medicine. 2014;9(10):510-514. [PubMed: 25380384]

Kim JH, Shin JC, Donovan SM. Effectiveness of workplace lactation interventions on
breastfeeding outcomes in the United States: an updated systematic review. Journal of Human
Lactation. 2019;35(1):100-113. [PubMed: 29928834]

Froh EB, Spatz DL. Navigating return to work and breastfeeding in a hospital with a
comprehensive employee lactation program: the voices of mothers. Journal of Human Lactation.
2016;32(4):689-694. [PubMed: 27601461]

Trudel X, Gilbert-Ouimet M, Vézina M, et al. Effectiveness of a workplace intervention
reducing psychosocial stressors at work on blood pressure and hypertension. Occupational and
Environmental Medicine. 2021;78(10):738-744. [PubMed: 33903279]

Moen P, Kelly EL, Tranby E, Huang Q. Changing work, changing health:can real work-time
flexibility promote health behaviors and well-being? Journal of Health and Social Behavior.
2011;52(4):404-429. [PubMed: 22144731]

J Occup Environ Med. Author manuscript; available in PMC 2023 August 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Whitley et al.

Page 20

PSID Child Development

Supplement 2014 sample

v

n=4.333

3019 excluded because children were over
age 5 when data was collected

Obs. where child was
under age 5 years

v

(n=1,314)
l

6 excluded because we could not link child to
biological mother

Obs. where child and
biological mother were

v

linked

(n=1,308)
Obs. with complete data

338 excluded due to incomplete information on at
least one key variable. Information most
commonly missing was employment and
occupation during the first 6 months postpartum

for key variables

(n=970)

v

h 4

339 excluded because mothers did not report
working during the first 6 months postpartum

Obs. where mothers
worked during first 6
months postpartum
(n=631)

Figure 1. Flow chart for study sample.
Obs.=Observations.
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Race
(Ref = White)

O e |-

-0.77*

Path model without low job control

Breastfeeding
(Ref = None)

1 < 6 mos

> 6 mos

Race
(Ref = White)

Low job
control

A

Path model with low job control

Breastfeeding
(Ref = None)

-4 < 6 mos

> 6 mos

Figure 2. Path analytic models for race and breastfeeding, with and without low job control.
n=631. *p-value < 0.05, ** p-value < 0.001

Dashed line indicates path was not statistically significant. The blue lines 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. All estimates
are beta coefficients (not exponentiated). Control variables: Working hours; Marital status;
Education; Maternal age; Infant low birthweight.

J Occup Environ Med. Author manuscript; available in PMC 2023 August 01.




Page 22

Whitley et al.

Author Manuscript

(eez'0eT) 28T

(68'€2) LS

(0vz ‘esT) 102

(9120%T) 8°LT

(12) 9% ‘0¥ 49rO

(0's8‘0°'52) 0°08

(056 '9'z8) 288

(T°22'2°09) 7'99

(992 6'99) 0°'2L

(19) % ‘ov 01 02

(ev'00C (cot'en)9s | (zit'86)SeT | (reT'v') #0T (12) % ‘0z uey ssa]
g Moam Jad Buiyjaom sinoH
(Bunjaom asoyy Buowre) sonsiaaloeseyd qol s, Jay1oN
(80T'5€) 9°C (8oT's€) e (96 'v'€) 69 (e8'€) 6'S (12) % WB13M Ya1g MO YHM uI0q JuByUl

(L'8v '6'G2) €°2€

(8vz '6°2T) 8'8T

(9°€G '6°5¢€) 871

(8'9v ‘T°€€) OOV

(12) 9% 'sow 949

(g°sv '9's¢) §'0v

(r'Tv '8'82) T'SE

(9se‘TT2) €82

(5'9g ‘€'92) ¥'1€

(12) 9% 'sow 9>49

Qﬁﬁm_ Ul oym g£Tp=u Joy) A1obared Ag uoireang

(899919

(19°06) 9'§

(817902

(€L'T9 L9

m:ov @s uesw ‘syjuow ui uoneing

u%&m Ul OYM ETH=U 10}) uoneing

(0'88'9°29) 822

(029 '6'SY) 0°'FS

(9'82'5'29) T'EL

(9L '7'99) £TL

Q:ov % ‘49 parenul J8YI0N

sloineyaq 49

s101ABY3q 4g PUE S3W02IN0 Y1[esH

(rsT'ze) ect

(929 '9°€€) '8V

(67T 'LS) €0T

(/02 '0°TT) L'ST

g (1D) % ‘patiiew 10U s J9UYI0N

(Z'1¥'1v2) 09

(L'ev's'6) 992

(z'€9 ‘s'8Y) 6'SS

(6'¢s ‘0°eY) 887

q (12) % ‘(43ybry 40 83169p S10jaydeg) UOIIRINPT

('1€ '5°82) 6'62

(822 '8'52) 8'9¢

(z1E 'e°62) T°0E

(50¢‘062) L'62

o (12) ‘ueaw ‘saeak ui aby

(Tez'621) 52T

04's90R. 13410

(L'8T‘28) G€T 9%or1g
(652 '2'29) T'69 %'aUYM
a0ey

sonsLIgloRIeYd 21ydelfowsp-0190s s, 18YI0N

G/=u g€ze=u gee=u
18410 oelg AUYM
aoel Ag

TE9 =U
le10L

ajdwres Apnis 10} SUONIPUOD BUIXIOM pue SBWO0IN0 Yieay ‘sonsiiaioeteyd siydelbowapoldos pajybiapn

‘TalqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Occup Environ Med. Author manuscript; available in PMC 2023 August 01.



Page 23

Whitley et al.

'syluowW ZT e papoo-dol sem uoneinp 49,

"sa1loBayed aoes aaiyr Buredwod 1sa) arenbs-1yd 10y GO'0> ms_m>-QQ

'$911068189 9081 3.} SS0J0R S30UBIBYIP Burredwod [apow uoissaiBal Jeaur] ajdwis e ul 1S3} 30UBdIUBIS |[eJ9A0 10§ GO'0 > m:_g-gm

*(Josuod qol Jamoj) ainsodxa a1ow sayealpul [013u0d qol moj 1o} 81095 JaybiH

‘Junodde ojul SIYBIam AsAIns solweuAQ awoou| Jo ApniS [aued axel azis ajdues 1da0xe Sa1eWSs || "S[eAISIUI PBAA aJe suoriodod 10y 1D “[eAISIUL 9UBPIIUOD %4G6=1D

o (12) ‘uea ‘0z 01 g abueu a1qissod ‘8109s 1043U0d ol Mo

(T6'88) 06 (r6'68)T'6 (98'7'8) 58 (88'9'8) L8
G/=u €zg=u gee=u
18410 oelg aHYM
1€9 =U
aoel Ag eloL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Occup Environ Med. Author manuscript; available in PMC 2023 August 01.



1duosnuey Joyiny

1duosnuen Joyiny

Whitley et al.

Path analytic models for race and breastfeeding, with and without low job control

Table 2.

Model without job control
Raw coefficient, OR

Model with job control
Raw coefficient; OR

Black (vs White) — BF<6 mos BF<6 mos
(vs no BF): (vs no BF):
-0.39, OR=0.67 -0.32, OR=0.72
BF=6 mos BF=6 mos
(vs no BF): (vs no BF):
-0.77, OR=0.46 -0.67, OR=0.51"
Low job control:
061"
Other race (vs White) > | BF<6 mos BF<6 mos
(vs no BF): (vs no BF):
0.68, OR=1.97 0.81, OR=2.25*
BF=6 mos BF=6 mos
(vs no BF): (vs no BF):
0.33, OR=1.40 0.53, OR=1.69
Low job control:
0.45%
Low job control — BF<6 mos
(vs no BF):
-0.24, OR=0.79
BF=6 mos
(vs no BF):
-0.49, OR=0.61"

1duosnuey Joyiny

1duosnuen Joyiny

BF=Breastfeeding. Mo=months. OR=0dds ratio. vs=versus.
The path model controlled for working hours, marital status, education, maternal age and infant birthweight.

Coefficients for paths that can be interpreted as odds ratios (BF outcomes, which are based on multinomial regression) are also presented as ORs.
Coefficients for paths that have a linear outcome (low job control score) are shown only as beta coefficients.

*
p-value<0.05

*k
p-value<0.001
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Table 3.

Decomposition of effects for Black compared to White race on breastfeeding with low job control as mediator

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny
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BF<6 mos (vs no BF) BF = 6 mos (vs no BF)

BC OR, indirect effects | OR, direct % of total OR, indirect effects OR, direct % of total effect
(by way of low job effects, p-value | effect mediated (by way of low job effects, p-value mediated
control), p-value control), p-value

Black (vs | 0.86, p=0.045 0.72, p=0.260 31.16% 0.74, p=0.018 0.53, p=0.032 30.88%

White)

BF=Breastfeeding. OR=0dds ratio. p=p-value.

Direct effects refer to the pathway from race to BF, not taking job control into account. Indirect effects refer to the pathway through job control.
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