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Nurse-Reported Staffing Guidelines and
Exclusive Breast Milk Feeding

Audrey Lyndon ▼ Kathleen Rice Simpson ▼ Joanne Spetz ▼ Jie Zhong ▼ Caryl L. Gay ▼
Jason Fletcher ▼ Gay L. Landstrom
Background: Nursing care is essential to overall quality of healthcare experienced by patients and families—especially
during childbearing. However, evidence regarding quality of nursing care during labor and birth is lacking, and established
nurse-sensitive outcome indicators have limited applicability to maternity care. Nurse-sensitive outcomes need to be established
for maternity care, and prior research suggests that the initiation of human milk feeding during childbirth hospitalization is a
potentially nurse-sensitive outcome.

Objective: The aim of this study was to determine the relationship between nurse-reported staffing, missed nursing care during
labor and birth, and exclusive breast milk feeding during childbirth hospitalization as a nurse-sensitive outcome.

Methods: 2018 Joint Commission PC-05 Exclusive Breast Milk Feeding rates were linked to survey data from labor nurses who
worked in a selected sample of hospitals with both PC-05 data and valid 2018 American Hospital Association Annual Survey
data. Nurse-reported staffing was measured as the perceived compliance with Association of Women’s Health, Obstetric and
Neonatal Nurses staffing guidelines by the labor and delivery unit. Data from the nurse survey were aggregated to the hospital
level. Bivariate linear regression was used to determine associations between nurse and hospital characteristics and exclusive
breast milk feeding rates. Generalized structural equation modeling was used to model relationships between nurse-reported
staffing, nurse-reported missed care, and exclusive breast milk feeding at the hospital level.

Results: The sample included 184 hospitals in 29 states and 2,691 labor nurses who worked day, night, or evening shifts.
Bivariate analyses demonstrated a positive association between nurse-reported staffing and exclusive breast milk feeding and a
negative association between missed nursing care and exclusive breast milk feeding. In structural equation models controlling
for covariates, missed skin-to-skin mother–baby care and missed breastfeeding within 1 hour of birth mediated the relationship
between nurse-reported staffing and exclusive breast milk feeding rates.

Discussion: This study provides evidence that hospitals’ nurse-reported compliance with Association of Women’s Health,
Obstetric and Neonatal Nurses staffing guidelines predicts hospital-exclusive breast milk feeding rates and that the rates are a
nurse-sensitive outcome.
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Nursing care is an important component of the overall
quality of healthcare experienced by patients and fam-
ilies, especially during the perinatal period. Childbirth

is a leading reason for hospital admission in the United States
(Agency for Healthcare Research and Quality, 2021). In 2020,
therewere 3,613,482U.S. births, 98.7%ofwhichoccurred in hos-
pitals (Gregory et al., 2021). Althoughmultiple aspects of nursing
care quality have been studied in medical–surgical and intensive
care settings, established nurse-sensitive indicators (e.g., hospital-
acquired pressure injuries and central line-associated bloodstream
infections) have little relevance to maternity settings. Evidence
for nursing care quality in maternity settings is limited, and
nurse-sensitive maternity indicators need to be established.
Prior research with mothers, nurses, and physicians suggests
that one such potential indicator is the initiation of humanmilk
feeding during childbirth hospitalization (Lyndon et al., 2017).

Humanmilk feeding, defined as breastfeeding, chestfeeding,
or the feeding of pumped human milk, promotes the health of
Nursing Research • November/December 2022 • Volume 71 • No. 6
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both mothers and infants. We use gendered and gender-neutral
terms in this article to include all persons with the capacity for
pregnancy, birth, and lactation. We retain the wording used
in the original report when referring to prior research publica-
tions. Motherswho breastfeed have a reduced risk of develop-
ing breast cancer (World Health Organization [WHO], 2017)
as well as ovarian cancer, hypertension, cardiovascular disease,
and Type 2 diabetes (American College of Obstetricians and
Gynecologists, 2021). Breastfed infants have a reduced risk of
sudden infant death and developing respiratory, gastroin-
testinal and ear infections, allergic diseases such as asthma
and eczema, and inflammatory bowel disease (Meek et al.,
2022). Exclusive breastfeeding or provision of human milk
are recommended to 6 months of age (American College
of Obstetricians and Gynecologists, 2021; Association of
Women’s Health, Obstetric and Neonatal Nurses (AWHONN)
2021; Meek et al., 2022;WHO, 2017). Success in breastfeeding
or achieving human milk feeding goals has been described
as a collective societal responsibility (Rollins et al., 2016), and
hospital and healthcare provider practices influence the suc-
cessful initiation of human milk feeding (Centers for Disease
Control and Prevention, 2021; Rollins et al., 2016;WHO, 2017).

In Donabedian’s widely used and adapted structure–
process–outcomesmodel for healthcare quality, structural, en-
vironmental, organizational, and patient factors affect the pro-
cess of care, and in turn, the process of care and patient factors
affect outcomes (Donabedian, 1980). Substantial literature
supports an empirical relationship between nurse staffing as
a structural factor and patient outcomes (Blume et al., 2021).
One of the proposed processes through which nurse staffing
may affect patient outcomes is missed nursing care (Griffiths
et al., 2018), which occurs when nurses must make decisions
about how to provide the best possible care in the face ofmul-
tiple competing demands and resource constraints. Under
such circumstances, nurses use knowledge and clinical judg-
ment to engage in a deliberate prioritization process so that es-
sential care is given. In contrast, less critical caremay be abbre-
viated, delayed, or omitted (Kalisch et al., 2009).

In the context of humanmilk feeding, nurses play a signif-
icant role in supporting the initiation of lactation during child-
birth hospitalization (Bramson et al., 2010). For example, in
the United States, nurses usuallymanage early skin-to-skin con-
tact and early breastfeeding initiation within the first minutes
and hours of newborn life—both of which increase the likeli-
hood of breastfeeding success and duration in a dose–response
relationship (WHO, 2017). Structural factors—such as nurse
staffing—that affect the nursing care process may limit the
overall “dose” of breastfeeding-related nursing care patients
receive (Simpson et al., 2016). Prior work suggests care pro-
cesses can promote successful initiation and continuation of
breastfeeding—such as breastfeeding support and aspects of
management of newborn transition—which may be missed
during labor, birth, and postpartum care when nurses have
to prioritize other care components because of inadequate
staffing and competing demands (Lyndon et al., 2017; Simpson
et al., 2020), andmissednursing care is associatedwith lower rates
of exclusive breastfeeding at hospital discharge (Simpson
et al., 2020). This study aimed to determine the relationship
between nurse-reported staffing, missed nursing care, and
exclusive breast milk feeding during childbirth hospitaliza-
tion while accounting for other structural factors, including
hospital size, teaching intensity, level of obstetric and neo-
natal services, volume of births, and location.

METHODS

Sample and Procedures

Nurse survey data came from self-reported measures via the
LaborRNs Survey, which was distributed through e-mail to
10,620nurses from277 labor and birth units in 37 states across
the United States from February 2018 through July 2019, as
previously described (Lyndon et al., 2022). Hospital data were
obtained from the 2018 American Hospital Association (AHA)
Annual Survey and the 2018 Joint Commission Health Care
Quality Data (http://www.healthcarequalitydata.org/). The in-
stitutional review boards at New York University and the Uni-
versity of California San Francisco approved the study. Our
study centerwas responsible for all recruitment and data collec-
tion, and participating hospitals were not engaged in human
subjects’ activity. However, we also obtained local institutional
review board approval at any of the hospitals that required it.

States participating in the LaborRNs Survey were chosen
based on state demographics, number of birth hospitals, and
availability of state inpatient data. We recruited registered nurses
(RNs)working in labor and birth units that reported at least 40
births per year, as indicated in the AHA Annual Survey. The
survey achieved a response rate of 35%, yielding 3,676 re-
cords. We excluded survey records with incomplete data
(≥40% of items and/or >3 scales) and surveys from ineligible
respondents (e.g., receptionist and lactation consultant). Only
hospitals with≥4 surveys were included in hospital-level anal-
yses as per prior research (Lake et al., 2017; Simpson et al.,
2020). To ensure this exclusion criterion did not eliminate
small rural hospitals from the sample, we retained responses
from hospitals with fewer than four completed surveys if this
represented a response rate equal to or greater than the aver-
age hospital response rate of 35% (Lyndon et al., 2022).

Measures

Nurse Survey Data The LaborRNs Surveymeasures included
the Perinatal Missed Care Survey, a measure of staffing guide-
line adherence,measures of safety climate, burnout, and inten-
tion to leave, and demographic items.

Predictor: Staffing Guideline Adherence

Nurse perception of unit adherence to staffing guidelines for spe-
cific aspects of care was measured using a 4-point Likert-type

http://www.healthcarequalitydata.org/
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scale for each of the 14 items presenting recommended nurse-
to-patient ratios to particular parts of care, as stated in the
AWHONN 2010 Guidelines for Professional Registered Nurse

Staffing for Perinatal Units (AWHONN, 2010). Response op-
tions regarding unit adherence were “rarely,” “occasionally,”
“frequently,” “always,” and “not applicable.” A staffing score
was created for each respondent by taking the mean of their
individual response scores, with higher scores indicating bet-
ter adherence to staffing guidelines.

Mediator: Perinatal Missed Nursing Care

The Perinatal Missed Care Survey is a valid and reliable adapta-
tion of the MISSCARE Survey to labor and birth (Kalisch &
Williams, 2009; Lyndon et al., 2022). Twenty-five items ad-
dressing the frequencywithwhich aspects of essential nursing
care during labor and birth are missed (delayed, unfinished, or
completely missed) on the unit weremeasured using a 4-point
Likert-type scale, with response options rarely, occasionally,
frequently, and always, or not applicable” A missed care score
was created for each respondent by dichotomizing the responses
(rarely = 0, occasionally/frequently/always = 1) and summing
the number of items reported missed (Lyndon et al., 2022).

Covariate: Patient Safety Climate

Nurses’ perceptions of their units’ safety climate were mea-
sured using seven items from the Safety Climate subscale of
the Safety Attitudes Questionnaire (Sexton et al., 2006). The
questions included the following: “The culture of this unit
makes it easy to learn from the errors of others,” “Medical
and nursing errors are handled appropriately on this unit,” “I
know the proper channels to direct questions regarding pa-
tient safety,” “I am encouraged by my colleagues to report
any patient safety concerns that I may have,” “I receive appropri-
ate feedback about my performance,” “I would feel safe being
treated here as a patient,” and “In this unit, it is difficult to discuss
errors” (reverse scored). Each item was rated on a 5-point Likert
scale, ranging from 1 = disagree strongly to 5 = agree strongly.
The subscale for each nurse was scored by averaging safety cli-
mate items, with scores ranging between 1 and 5 and higher
scores indicating a better-perceived safety climate.

Covariates: Nurse Demographics

Nurse demographics, including age, education, years of experi-
ence as an RN, years of experience as an RN in labor and birth,
years working in their current hospital, and shift usually worked,
were included based on prior research on patient safety and
nurse-sensitive patient outcomes (Aiken et al., 2011, 2012; Ball
et al., 2018;Griffiths et al., 2014). Gender, race, and ethnicitywere
included following federal requirements for funded research.

Hospital Data
Outcome: Exclusive Breast Milk Feeding Rate

The Joint Commission’s Perinatal Core Measure PC-05, exclu-
sive breast milk feeding (EBMF), is a National Quality Forum
voluntary consensus measure expressing the proportion of
newborns fed only breast milk from birth through hospital
discharge. The EBMF numerator includes newborns fed
only breast milk during the birth hospitalization. The EBMF
denominator includes live newborns, excluding those admit-
ted to the neonatal intensive care unit (NICU), those with ga-
lactosemia or receiving parenteral nutrition, newborns with a
length of stay of >120 days, and newborns who died during
birth hospitalization (The Joint Commission, 2018). Hospitals
participating in the Joint Commission Accreditation Program
are expected to report this national quality measure, and we
extracted hospital data from the 2018 Joint Commission
Health Care Quality Data.

Covariates: Hospital Characteristics

Weextracted annual birth volume, AHAcategories of obstetric
care (uncomplicated cases, most complicated cases, and all se-
rious illnesses) and NICU (yes/no), critical access and sole com-
munity provider status, teaching status, and rurality (core-based
statistical area; categorized as metro, micro, or rural) from the
2018 AHA Annual Survey.
Data Analysis

Our analyses were conducted with a subset of LaborRNs hos-
pitals that reported their 2018 EBMF rate to The Joint Commis-
sion. The outcome of the EBMF rate was collected at the hos-
pital level; therefore, we aggregated all variables of interest
(predictors, mediators, and covariates) to the hospital level.
Mean nurse age, mean years of experience as a labor and birth
RN, summed scores of missed care aspects (1–25), staffing
guideline adherence score (1–4), and safety climate (1–5) were
aggregated to the hospital level based on the average scores
among nurse respondents in each hospital. The proportion of
respondents with a baccalaureate degree (BSN/BS) or higher
in nursing and proportions of nurses reporting each specific
nursing care aspect missed on each unit were calculated at
the hospital level.

Descriptive statistics were computed to summarize char-
acteristics of nurse respondents and hospitals, using means
and standard deviations for continuous variables and frequen-
cies and percentages for categorical variables. The EBMF rate
was tested for normality of distribution across hospitals using
the Shapiro–Wilk test. Differences inEBMFrates oncategorical
hospital characteristics were tested using one-way analysis of
variance. Bivariate linear regression models were then used to
determine the association between continuous nurse/hospital
variables and EBMF rate at the hospital level and to estimate
the relationship between staffing guideline adherence and
missed nursing care. Variables associated with EBMF rate at
an exploratory level of significance (p < .10) in bivariate anal-
yses or deemed essential to themodel by experts onmaternity
nurse staffing were further included in a mediation analysis of
staffing guideline adherence, missed nursing care, and EBMF
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rate. A generalized structural equation model was used to
assess the mediating effect of missed nursing care on the
association between staffing guideline adherence and
EBMF rate. Generalized structural equation models are
models that can estimate the linear associations of non-
continuous (e.g., binary, categorical, and count) indicator
variables. Maximum likelihood was used to estimate total,
direct, and indirect effects. All statistical analyses were
conducted using Stata, Release 13 (StataCorp LP, College
Station, TX).

RESULTS

The sample included 184 hospitals in 29 states and 2,691 labor
nurses. Table 1 presents the characteristics of nurse respon-
dents. The mean age was 40.6 (±11.7) years, and mean years
of labor nurse experiencewas 12.5 (±12.1). Most respondents
were female,White, andworked full-time. About half of the re-
spondents worked day shifts, one third worked night shifts,
and the remainder worked evenings or rotating shifts; nearly
75% of respondents held a bachelor’s or higher degree. The
EBMF rate in sample hospitals ranged from 12.8% to 97.2%,
with a mean rate of 55.5% (SD = 16.1%). Hospital-level missed
care scores ranged from 4.32–23 out of 25, with a mean of
11.12 (SD=3.17).Hospital-level nurse staffing guideline adher-
ence scores ranged from 1.75 to 3.89 out of 4, with a mean of
3.05 (SD = 0.49).

Table 2 presents EBMF rates by hospital characteristics.
Most hospitals were in metro–urban areas and teaching-
affiliated, had NICUs, and had nonprofit ownership. In bivari-
ate analyses, obstetric level was identified as a significant co-
variate. Though not significant, hospital ownership and NICU
status were also included in the model because of their sub-
stantive importance—based on the expert clinical judgment
of our research team.

Results of the hospital-level bivariate regressions are shown
in Table 3, including selected nurse and structural characteris-
tics. The proportion of nurses with BSN or higher education
was positively associated with EBMF rate (p < .10). Although
not significantly associated with EBMF rates, years of labor
nurse experience were identified as a potential nurse-level
confounding variable for inclusion in the mediation models.
For hospital environment characteristics, annual birth volume
and nurse-perceived safety climate were significantly asso-
ciated with EBMF rates ( p < .10) and controlled in the
mediation models.

In bivariate analyses, staffing guideline adherence and fre-
quency of missed care were both associated with the EBMF
rate (Table3). Staffing guideline adherencewaspositively asso-
ciatedwith EBMF rate (p < .05). Missed care aspectswere neg-
atively associated with EBMF rate (p < .05). In addition, three
breastfeeding-related items in missed care aspects, includ-
ing missed skin-to-skin mother–baby care after birth, missed
breastfeeding within 1 hour after birth, and missed recovery
care, were all negatively associated with EBMF rate (p < .05).
In themediation analysis to assess whether indicators of missed
care mediate the association between staffing guideline adher-
ence and EBMF rate, covariates included years of labor nurse
experience, proportion of nurseswith BSN education or above,
safety climate, annual birth volume, hospital ownership, obstet-
ric level, and NICU hospital.

Generalized structural equation modeling (Table 4) showed
that overall perinatal missed care (sum of all items) did not sig-
nificantly mediate the association between staffing guideline
adherence and EBMF rate (p > .05). In contrast, two aspects
of perinatal missed care related to breastfeeding partially me-
diated this path. Missed skin-to-skin mother–baby care after
birth had a significant indirect effect (β = 0.035), and missed
breastfeeding within 1 hour after birth had a significant indi-
rect effect (β = 0.029). The indirect effects for these two ele-
ments were significant, yet the direct result between staffing
and EBMF rate also remained significant, indicating partial me-
diation (Figure 1). Missed recovery care in the first 2 hours fol-
lowing birth did not exhibit a significant indirect effect be-
tween nurse staffing and EBMF rate (p > .05).

DISCUSSION

Nurse-reported compliance with AWHONN staffing guide-
lines was a significant predictor of hospital EBMF rate in this
sample of 184 birth hospitals that participated in the LaborRNs
study and reported their 2018 EBMF rate to The Joint Commis-
sion. The mean EBMF rate in our sample was consistent with a
recent national study of hospital breastfeeding rates (Patterson
et al., 2021). Two aspects of basic nursing care partially medi-
ated the relationship between the staffing guideline adherence
measure and the EBMF rate that labor nurses provide: skin-
to-skin mother–baby care and breastfeeding within 1 hour
of birth. These results support the hypothesis that labor
and birth patient outcomes are sensitive to nurse staffing.
The results specifically support the hypothesis generated
by prior qualitative research with mothers, nurses, and phy-
sicians that EBMF is a nurse-sensitive outcome (Lyndon et al.,
2017). Our findings further support missed nursing care
as one pathway through which nurse staffing may affect
childbirth outcomes.

A recent umbrella review of 15 systematic reviews on the
relationship betweennurse staffing and nurse-sensitive patient
outcomes found strong evidence for length of stay, patient
dissatisfaction, poor-quality nursing care, and readmission
as sensitive to nurse staffing and moderate evidence for
the relationship of nurse staffing to failure to rescue, medi-
cation errors, mortality, pneumonia, and respiratory failure
(Blume et al., 2021). Although a few of these outcomes apply
to maternity care, most are rare and not reflective of the main
issues inmaternity nursing care. Several studies have identified
nurse-sensitive outcomes for NICU (Hallowell et al., 2016;
Tawfik et al., 2020; Tubbs-Cooley et al., 2015). However, our



TABLE 1. Demographic Characteristics of Nurse Respondents (N = 2,691)

Respondent characteristics N n % Mean SD

Age (years) 2,507 40.63 11.74
18–24.9 102 4.1
25–44.9 1,500 59.9

45–64.9 860 34.3
≥65 42 1.7

Gender 2,382
Female 2,319 97.4
Male 12 0.5
Unknown/decline to report 51 2.1

Race 2,691
American Indian/Alaska Native 18 0.7
Asian 64 2.4
Black/African American 62 2.3
Multiracial 59 2.2

Native Hawaiian/other Pacific Islander 8 0.3
White 2,188 81.3
Decline to report 292 10.9

Ethnicity 2,433
Not Hispanic/Latino 2,284 93.9
Hispanic/Latino 149 6.1

Shift usually worked 2,630
Days 1,436 54.6
Evenings 94 3.6
Nights 929 35.3
Rotating 171 6.5

Employment status 2,631
Full-time 1,962 74.6
Part-time 669 25.4

Role in the unit 2,649
Staff RN 1,641 61.9
Charge RN 104 3.9
Staff and charge RN 705 26.6
Administrator 109 4.1
Clinical nurse specialist or nurse educator 33 1.3
Other 57 2.2

Highest nursing education 2,643

Diploma 62 2.4
Associate degree 668 25.3
Bachelor’s degree 1,684 63.7
Master’s degree 220 8.3
Doctoral degree 9 0.3

Years of experience as an RN 2,609 14.96 12.95
<5 543 20.8
5–9.9 578 22.2
10–19.9 667 25.6
≥20 821 31.5

Years of experience as an L&B RN 2,608 12.45 12.06
<5 843 32.3

5–9.9 448 17.2
10–19.9 681 26.1
≥20 636 24.9

(continues)
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TABLE 1. Demographic Characteristics of Nurse Respondents (N = 2,691), Continued

Respondent characteristics N n % Mean SD

Years working in current hospital 2,589 10.44 9.73
<5 1,002 38.7
5–9.9 483 18.7

10–19.9 639 24.7
≥20 465 8.0

Note. L&B = labor and birth; RN = registered nurse.
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study is one of few that has tested the relationship of any mea-
sure of RN staffing during labor, birth, and the immediate post-
partum period with patient outcomes, and those who have
tested these relationships have had mixed results (Simpson
et al., 2020; Turner et al., 2021; Wilson & Butler, 2021). Hence,
our results represent a step toward developing nurse-sensitive
outcome indicators specific to maternity care.

Likewise, the literature on perinatalmissed nursing care is
limited. To date, three U.S. studies report the prevalence of
missed nursing care during labor and birth (Lake et al., 2020;
Lyndon et al., 2022; Simpson et al., 2019). There are also studies
examining missed nursing care among midwives in Australia
(Blackman et al., 2020) and nurses and midwives in Ethiopia
TABLE 2. Distribution of Exclusive Breast Milk Feeding (EBMF) Ra

Hospital characteristics N n %

Urban/rural 184
Metro 152 82.6
Micro 30 6.3

Rural 2 1.9
Ownership 184
Government 22 12.0
Church operated 39 21.2
Other nonprofit 104 56.5
Investor owned 19 10.3

Teaching hospital 184
Yes 114 62.0
No 70 38.0

Critical assess hospital 184
Yes 6 3.3

No 178 96.7
Sole community provider 184
Yes 14 7.6
No 170 92.4

Obstetric level 158
Uncomplicated cases 40 25.3
Most complicated cases 63 39.9
All serious illnesses 55 34.8

Neonatal intensive care hospital 160
Yes 96 60.0
No 64 40.0

Note. N = 184 hospitals; analyses conducted using one-way analysis of variance.
aAs defined by The Joint Commission Perinatal Core Measure PC-05.
(Haftu et al., 2019) reporting high prevalence ofmissed nursing
care; however, neither of these studies included assessment of
care specific to breastfeeding. The relationship between the
models of care during labor and birth in these countries and
the United States is difficult to determine. There is substantial
correspondence between the responsibilities of U.S. labor
nurses during labor and birth and those of U.K. midwives
(Lyndon et al., 2017), and our U.S.-based results may apply to
these other countries.

Strengths and Limitations

This study provides evidence for the role of nursing care dur-
ing labor on patient outcomes, specifically initiation of human
te by Hospital Characteristics (N = 184)

EBMF ratea

Mean SD F df p

1.19 [2, 181] .306
0.56 0.15
0.54 0.19

0.40 0.36
3.47 [3, 180] .017

0.54 0.16
0.58 0.13
0.57 0.17
0.45 0.15

1.98 [1, 182] .161
0.54 0.16
0.58 0.17

1.30 [1, 182] .256
0.63 0.22

0.55 0.16
0.55 [1, 182] .461

0.53 0.21
0.56 0.16

2.73 [2, 155] .068
0.56 0.17
0.59 0.15
0.53 0.15

1.48 [1, 158] .226
0.58 0.16
0.55 0.16



TABLE 3. Distribution of Structural Characteristics, Nurse Characteristics, and Nursing Process Indicators and Their Bivariate
Associations With Exclusive Breast Milk Feeding (EBMF) Rates

Variables Mean SD

EBMF rate

Coefficient 95% CI SE p

Nurse respondent characteristics
Mean age 41.12 5.30 0.004 [−0.001, 0.008] 0.002 .101
Mean year of experience as an L&B RN 12.74 4.41 0.004 [−0.002, 0.009] 0.003 .170
Proportion of nurses with BSN or above 0.66 0.21 0.011 [−0.01, 0.215] 0.057 .076

Structural characteristics
Nurse staffing (1–4) 3.06 0.49 0.141 [0.097, 0.183] 0.022 <.001
Safety climate (1–5) 4.12 0.4 0.051 [−0.008, 0.110] 0.030 .091
Annual birth volume (/1,000) 1.94 1.91 −0.014 [−0.027, −0.002] 0.006 .019

Nursing process indicators
Sum missed care score (1–25) 11.12 3.17 −0.014 [−0.021, −0.007] 0.004 <.001
Missed skin-to-skin mother baby care after birth (0–1) 0.25 0.19 −0.427 [−0.534, −0.321] 0.053 <.001
Missed breastfeeding within 1 hour after birth (0–1) 0.38 0.23 −0.307 [−0.400, −0.213] 0.047 <.001
Missed recovery care (0–1) 0.43 0.23 −0.157 [−0.257, −0.057] 0.051 .002

Note. Coefficients, SEs, and p-values reported from bivariate regressions predicting EBMF and for bivariate association between nurse staffing and missed nursing
care. Birth volumes in each hospital were divided by 1,000 to calibrate the coefficients and 95%CI better. CI = confidence interval; L&B = labor and birth; RN = reg-
istered nurse; BSN = Bachelor of Science in Nursing.
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milk feeding. Limitations include the self-reported nature of
staffing guideline adherence and missed nursing care, potential
self-selection bias among participating hospitals, lack of in-
formation about hospitals’ baby-friendly status, and the in-
ability to obtain EBMF rates for all hospitals in the larger
TABLE 4. Generalized Structural Equation Modeling of
Nurse Staffing and Missed Nursing Care on Exclusive Breast
Milk Feeding (EBMF) Rate at the Hospital Level
(N = 158 Hospitals)

Effects Coefficient 95% CI p

Nurse staffing → Missed nursing care overall→ EBMF rate
Total effect 0.136 [0.081, 0.190] <.001
Direct effect 0.123 [0.064, 0.183] <.001
Indirect effect 0.012 [−0.008, 0.033] .236

Nurse staffing → Missed skin-to-skin mother–baby care after birth →
EBMF rate

Total effect 0.133 [0.080, 0.187] <.001
Direct effect 0.098 [0.047, 0.148] <.001
Indirect effect 0.035 [0.012, 0.059] .003

Nurse staffing → Missed breastfeeding within 1 hour after birth → EBMF
rate
Total effect 0.134 [0.081, 0.188] <.001
Direct effect 0.106 [0.054, 0.157] <.001
Indirect effect 0.029 [0.008, 0.051] .007

Nurse staffing → Missed recovery care → EBMF rate
Total effect 0.138 [0.083, 0.193] <.001
Direct effect 0.136 [0.079, 0.194] <.001
Indirect effect 0.001 [−0.014, 0.017] .860

Note.Covariates were controlled inmediationmodels, including safety climate,
annual birth volume, hospital ownership, obstetric level, neonatal intensive care
hospital, mean years of experience as a labor nurse, and proportion of respon-
dents with BSN degree or above. CI = confidence interval.
sample of participating hospitals. The RN study population
had a lower mean age, less racial/ethnic diversity, and greater
proportion of females and BSN or higher education than the
general U.S. nursing population. National specialty data are
not available for comparison to the U.S. population of labor
and birth nurses.

Staffing measures are uniquely tricky for labor and birth
because of factors affecting care during labor and birth that
hours per patient day do not capture (Simpson, 2015; Wilson
& Blegen, 2010), and there is no standard objective measure
for staffing labor within birth units. We chose to use nurses’
perceptions of their unit’s compliancewith AWHONNstaffing
guidelines, as it is reasonable to assume that nurses can reliably
report the number of patients they are typically assigned.
Nurses understand the unit’s typical staffing patterns through-
out multiple assignments. Although it would be desirable to
have an objective measure of missed nursing care, self-report
is a standard approach in this type of research (Griffiths et al.,
2018; Jones et al., 2015). Objective measures are logistically
challenging to obtain at scale.

The nature of our data dictated our analyses. Because
the outcome of interest (EBMF) is reported to The Joint
Commission at the hospital level, this necessitated aggregat-
ing the nurse-level data and conducting the analyses at the
hospital level. A limitation is a potential for ascribing the re-
lationships identified at the group level to individuals. Our
approach is reasonable in the context of the challenges of
obtaining valid individual-level breast milk feeding data
across many settings. Finally, given the known disparities in
breastfeeding rates across racial groups (Centers for Disease
Control and Prevention, 2021), examining racialized aspects
of human milk feeding support is vital. Hospital-level data



FIGURE 1. Significant mediation effects of missed care items between nurse-reported staffing guideline adherence and exclusive breast milk feeding rate.
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on race and ethnicity were not available at the time of
this analysis.

Conclusion

The results of this study provide evidence supporting exclu-
sive breast milk feeding during childbirth hospitalization as a
nurse-sensitive outcome. The relationship between nurse
staffing,missednursing care, and exclusive breastmilk feeding
during childbirth hospitalization is essential because human
milk feeding has substantial life course health benefits to
birthingpeople andnewborns.Hospitals should facilitate prac-
tices that promote successful human milk feeding, including
providing adequate staffing and organizational structures to
support nurses’ provision of high-quality care, including rou-
tine skin-to-skin care at birth and assistancewith initiating feed-
ing within the first hour of birth.
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