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Abstract
Poor coordination of care across providers and birth settings has been associated with adverse maternal-newborn outcomes.
Research suggests that integration of midwives into regional health systems is a key determinant of optimal maternal-newborn
outcomes, yet, to date, the characteristics of an integrated system have not been described, nor linked to health disparities.
Methods

Our multidisciplinary team examined published regulatory data to inform a 50-state database describing the environment for
midwifery practice and interprofessional collaboration. Items (110) detailed differences across jurisdictions in scope of practice,
autonomy, governance, and prescriptive authority; as well as restrictions that can affect patient safety, quality, and access to
maternity providers across birth settings. A nationwide survey of state regulatory experts (n = 92) verified the ‘on the ground’
relevance, importance, and realities of local interpretation of these state laws. Using a modified Delphi process, we selected 50/110
key items to include in a weighted, composite Midwifery Integration Scoring (MISS) system. Higher scores indicate greater
integration of midwives across all settings. We ranked states by MISS scores; and, using reliable indicators in the CDC-Vital
Statistics Database, we calculated correlation coefficients between MISS scores and maternal-newborn outcomes by state, as well
as state density of midwives and place of birth. We conducted hierarchical linear regression analysis to control for confounding
effects of race.
Results

MISS scores ranged from lowest at 17 (North Carolina) to highest at 61 (Washington), out of 100 points. Higher MISS scores were
associated with significantly higher rates of spontaneous vaginal delivery, vaginal birth after cesarean, and breastfeeding, and
significantly lower rates of cesarean, preterm birth, low birth weight infants, and neonatal death. MISS scores also correlated with
density of midwives and access to care across birth settings. Significant differences in newborn outcomes accounted for by MISS
scores persisted after controlling for proportion of African American births in each state.
Conclusion

The MISS scoring system assesses the level of integration of midwives and evaluates regional access to high quality maternity
care. In the United States, higher MISS Scores were associated with significantly higher rates of physiologic birth, less obstetric
interventions, and fewer adverse neonatal outcomes.
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Introduction
The Lancet Series on Midwifery (2014) concluded that “national investment in midwives and in their work environment, education,
regulation, and management … is crucial to the achievement of national and international goals and targets in reproductive,
maternal, newborn, and child health” [1]. In countries where midwives are integrated into the health care system, the benefits of
midwifery care are well-documented [2]. Global health experts recommend scaling up midwifery to improve maternal and newborn
outcomes, reduce rates of unnecessary interventions, and realize cost savings [3,4]. However, access to midwifery care in the
United States (US) is markedly lower than in most other “Organisation for Economic Co-operation and Development” (OECD)
countries, with approximately 10% of US births attended by midwives compared to 50–75% in other high-resource countries [5]. In
addition to low density of midwives per state, all midwives are not universally licensed to practice or integrated into regional health
care systems. American midwives face multiple challenges to practice, including numerous regulatory barriers and inability to
secure third party reimbursement [6]. As a result, women in many states cannot access midwives because of legal or payor
restrictions [7,8].
Regulation has been identified by the International Confederation of Midwives as one of the pillars of a strong midwifery profession
[9]. Regulation refers to a set of criteria and processes arising from the legislation that describes the scope of midwifery practice
(activities which midwives are educated for, competent in, and authorized to perform, consistent with the ICM Definition of the
Midwife) [9]. On a global scale, maternal and perinatal outcomes are better in jurisdictions where midwives are regulated and have
the legislative authority to practice to their full scope across birth settings, including collaborating with or referring to other health
professionals [2]. To date, it has been difficult to examine the impact of variations in midwifery regulation and integration across the
United States on perinatal outcomes or on consumer access to maternity care. To address these gaps, a panel of maternity care
and health policy experts who were delegates to the Home Birth Summit III [HBS] in 2014 (http://www.homebirthsummit.org/)
designed The Access and Integration Maternity Care Mapping (AIMM) Study. The aim of this transdisciplinary, national
research project was to examine the impact of state regulatory environments on access to midwives and association with perinatal
outcomes across populations in the United States.
Why does integration matter?

There are very few jurisdictions in the United States (US) where all types of midwives, irrespective of practice site, are fully
integrated as regulated health professionals into interprofessional care provider networks. However, interprofessional teamwork is
essential to the provision of high-quality maternity care [10]. For example, research indicates that, when professionals collaborate
on decision-making and when coordination of care is seamless, fewer intrapartum neonatal and maternal deaths occur during
critical obstetric events [11]. Poor communication, disagreement, and lack of clarity around provider roles are identified as primary
determinants of these adverse outcomes [10–12]. Beliefs about risk, beneficence, non-maleficence and patient autonomy are often
discipline-specific and divergent [13,14]. Rates of intervention, and labour management options that facilitate normal, physiologic
birth are known to differ by type of provider [15], by birth setting [16,17], and by provider education. When differences around
defining risk and responsibility exist among providers, interprofessional cooperation and access to options for care are reduced
[18–20]. Moreover, when patients perceive interprofessional conflict, the culture of safety is diminished [21–23].
Conversely, collaboration among health professionals can improve safety and quality, particularly when care is transferred from low
to high resource settings [10]. For example, when a woman plans to give birth in a community setting (home or birth center) she
benefits when her midwife can facilitate access to specialized hospital personnel, equipment, or medications when necessary. The
ability of midwives to function autonomously to their full scope of practice in community settings, in collaboration with other
members of the health system, can enhance cost-effectiveness of maternity care [24,25]. Regardless of birth setting, midwife-led
care has been linked to significantly improved perinatal outcomes, and maternal experience, in both healthy and at-risk populations
[26–28]. In the US, current evidence suggests that scope of practice laws, as well as other aspects of state policy and regulation,
may be reducing the maternity care workforce and access to services [26]. An integrated maternity care system facilitates the full
exercise of scope of practice, autonomy, self-regulation, and collaboration across disciplines.
The diverse context for American midwifery practice

Over 15 years ago, the American Public Health Association issued a position statement, calling for increased access and
integration of midwifery services in the United States. [29](29) Yet, consistent U.S. standards for regulation, scope of practice, and
access to reimbursement for midwives are still lacking, resulting in a fragmented system of care.
There are three professional designations for midwives in the United States: Certified Nurse-Midwife (CNM), Certified Midwife (CM)
and Certified Professional Midwife (CPM). CNMs/CMs obtain their basic education in midwifery through university-based nursing
programs and obtain a master’s degree. Both CMs and CPMs are direct-entry midwives without a prior nursing credential. CPMs
have a median of three years of education before attending deliveries as a primary midwife; half gain certification via portfolio
review, 40% graduate from an accredited school and others report blended education pathways [7]. CNMs can obtain licensure in
all 50 states and DC, and their scope includes well-woman gynecology and primary care, as well as maternity care. They are
prepared for practice in any birth setting, but they almost exclusively practice in hospitals [6,30]. CMs are currently licensed in 5
states, and are prepared for an identical scope of practice and settings for care as CNMs. CPMs can currently obtain licensure in
30 states. They provide antepartum, intrapartum, and postpartum/newborn care in community based settings, but typically cannot
obtain hospital practice privileges and often have difficulty establishing reliable systems for referral and collaborative care. [7,31]
Wide variations in state regulatory conditions for midwifery practice, especially with respect to birth place, have created an
environment of interprofessional hostility in some jurisdictions and interprofessional cooperation in others. Given the emerging
evidence on the adverse impact of interprofessional disarticulation on maternal experience and outcomes [31,32], it is important to
understand the connections between different regulatory environments and differences in health outcomes, especially when

significant disparities exist across populations. Differences in adverse perinatal outcomes between Caucasian women and women
of colors are well-documented [33–36], and persist even when controlling for socio-economic status and access to quality prenatal
care [33,37]. There is a dearth of information about whether health disparities can be attributed to differences in health insurance
coverage, or access to providers, or quality of care [36,38,39].
In 2015, 89.8% of US births were attended by physicians, 8.5% by CNMs/CMs, 0.8% by other midwives (including CPMs), and
0.8% by other providers [40]. In 2014, methods of payment varied by place of birth: 44.2% of hospital births were paid for by
Medicaid, 48.0% by private insurance, 3.4% were self-pay, and 4.4% via other sources. In contrast, 16.4% of community births
(birth center or home) were paid for by Medicaid, 29.4% by private insurance, 50.0% through self-pay and 4.2% via other sources.
Most community births are attended by midwives and half are not covered by insurance [41]. The regulatory environment for payors
has been shown to significantly impact the extent of midwifery practice in a state and autonomy of midwives [42].
Such systems-level deficits may have significant, negative impacts on the health and well-being of maternal-newborn populations.
Rates of obstetric interventions are on the rise in the United States and adverse maternal and newborn outcomes are high,
compared to other OECD countries [43]. Black Americans experience substantially higher rates of maternal and neonatal mortality,
preterm birth, and low birth weight [33,34,44]. However, one study found that in states where CNMs have greater professional
autonomy (i.e. physician supervision not required), there were lower rates of surgical birth, preterm birth and low birth weight, even
when adjusted for maternal age, parity, race, education, marital status, cigarette use and prenatal care utilization [26].
In the Access and Integration Maternity Care Mapping (AIMM) Study, we went beyond CNM autonomy to create an evidencebased scoring system to rank the level of integration of all types of midwives into health systems. We then examined the
relationships between state Midwifery Integration Scores, density of midwives, access to midwives across practice settings, rates of
obstetric interventions, and maternal and newborn outcomes.

Methods
We convened a multi-disciplinary Task Force with expertise in maternity services research, public health, midwifery, obstetrics,
epidemiology, consumer advocacy, and/or roles in midwifery regulation, legislation, and law. They identified the key variables
needed to populate a database of published regulatory data across all 50 states and the District of Columbia, detailing rules
regarding scope of practice, and requirements for licensure of CNMs, CPMs, and CMs and practice across birth settings. We then
employed a formal, process (see Table 1), modeled on the Delphi method [45,46], best practices for transdisciplinary research, and
legal epidemiology [47], to identify and validate the most important items for inclusion in a composite measure of midwifery
integration.

Table 1. Development of an evidence-based Midwifery Integration Scoring System (MISS).

https://doi.org/10.1371/journal.pone.0192523.t001

Round 1 –Concept generation

The Task Force self-organized into two teams, one with regulatory, law, and consumer access expertise, and another with expertise
in public health, legal anthropology, and perinatal epidemiology research methods, including instrument development. Both teams
included clinicians, and consumers. Over three rounds of drafts, edits, and consensus-based discussions, Team 1 identified seven
relevant domains that were important to identify in state regulations on midwifery. Four domains describe midwifery practice: scope
of practice, provider autonomy, governance, access to referral and medications; and three domains describe patient safety, quality,
and access to maternity providers across birth setting. The team identified 110 indicators that differentiate the regulatory
environment by domain for each type of midwife (CM, CPM, or CNM), and assigned numeric values to describe the diverse
conditions, permissions, or restrictions delineated in the state laws (see Table 2).

Table 2. Sample midwifery integration indicators and weighted scores.

https://doi.org/10.1371/journal.pone.0192523.t002
We then widened the consultant pool to include experts from national regulatory, legal, payor, professional and perinatal
surveillance bodies. These policy leaders noted that the statutory language does not always accurately represent the realities of
how rules and laws are interpreted and implemented. Language used in rule-making may be interpreted in more or less restrictive
ways, and some rules are not actionable given infrastructure constraints and systems-level limitations. For example, in one state,
CPMs have statutory authority to access emergency medications for the management of complications, such as maternal
hemorrhage; however, pharmacists in that state are restricted from furnishing these medications to practitioners who are not
affiliated with hospitals. Because CPMs cannot gain access to hospital privileges, they must find alternate ways to exercise their
authority to carry these lifesaving medications.
Round 2 –Expert content validation

Hence, to verify the realities of implementation of the law within each state, Team 2 identified and recruited state and national
regulatory experts (n = 92) to complete an online survey. Participants included 75 state-specific regulatory board representatives;
the presidents, regional and chapter chairs for state midwifery associations, state legislative and policy chairs for the American
College of Nurse Midwives (ACNM) and National Association of Certified Professional Midwives (NACPM). They evaluated the
connections and discordances between theory and practice for each of the identified indicators within the state regulatory
environment. In poorly integrated states our national experts (ACNM, NACPM legislative directors) referred us to local midwifery or
consumer experts who could reliably speak to ‘on the ground’ conditions. When two state experts disagreed on an indicator or
experts did not know the answer, we further consulted with 17 state or national regulators, to resolve discrepancies.
We harmonized expert responses with our regulatory database through a systematic line-by-line comparison. We validated and/or
deferred to the statutory language when there were no discrepancies between statutes and local interpretation or implementation.
When state experts provided evidence of local interpretation that differed from the apparent intent of laws or rules, we added or
adapted response options to reflect the realities of midwifery practice, consumer access, and/or the interprofessional environment.
Round 3—Development and application of composite measure

A final Delphi process (see Table 1), involving both multidisciplinary teams, led to selection of 50/110 indicators of midwifery
integration, and the development of a weighted Midwifery Integration Scoring System (MISS) (50 items, maximum summary score
100) that quantifies the potential impact on patient access to high-quality maternity care across birth settings. Both teams reviewed
the 110 items and only retained those that were deemed, by consensus, important or very important to the assessment of midwifery
integration. In some cases, 2–3 items were combined into one stem query, and response options expanded. Some items were
excluded because team members felt that the items were not directly pertinent to midwifery integration. For example, one item
(Does informed consent language in statute and/or regulations allow for informed refusal by client?) was excluded because the item
relates more to human rights issue rather than quantifying the level of midwifery integration. To create the weighting system, using a
scale of 0 (not important), 1 (somewhat important), 2 (important), 3 (very important), 4 (essential), the teams assessed each item
for its potential impact on patient access to high-quality maternity care. They assigned higher item-level scores to indicators of
greater integration, more interprofessional collaboration, and/or wider consumer access across birth settings. The final list of items
describe the range of possible options for scope of practice, regulatory body, prescriptive authority, requirements for physician
supervision, access to Medicaid, etc. that vary in both statutory language and implementation across states. See S1 Table for a full
list of the indicators and scoring system.
Ranking states by MISS scores and outcomes

We used the MISS composite summary scores to rank states by degree of integration. Then, using the 2014 CDC-Vital Statistics
Database, we calculated Spearman’s rho correlation coefficients between the continuous MISS integration scores and selected
maternal-newborn outcomes in each state. We used Spearman’s rho because the MISS scores were normally distributed as
indicated by the Shapiro-Wilk Test (0.960, p = 0.08), but the outcomes data were not. We selected indicators that represent costeffectiveness and quality in perinatal care (e.g. rates of spontaneous vaginal birth, exclusive breastfeeding, cesarean, induction,
VBAC, preterm birth, low birth weight, neonatal mortality) [43,48], and were available and reliable in the CDCs Vital Statistics
database [47]. Finally, based on data from the Area Health Resource File, and Centers for Medicare and Medicaid Services, we

calculated correlations between MISS scores; state density of midwives (per 1000 births); and consumer access to midwives
across birth settings, defined as the proportion of all births at 1) hospital, 2) home and 3) birth centers for two categories of
midwives a) CNMs/CMs and b) CPMs and other direct entry midwives as reported on the birth certificates for each state.
In addition, we calculated the correlations between 1) CM and 2) CPM licensure and perinatal outcomes, to examine the differential
effects of licensure versus integration scores by state for all outcomes. We also identified states with the highest increases in
community births (at home and birth centers) over the past 8 years and examined correlations with MISS scores.
Finally, appreciating the complex nature of health disparities, to understand the relative importance of midwifery integration on
perinatal outcomes, we conducted hierarchical linear regression modelling, to control for the proportion of Non-Hispanic Black
births in each state, when examining the relationship of MISS scores with rates of five outcomes: caesarean, preterm birth,
neonatal death, low birth weight, and breastfeeding at birth.

Results
State MISS scores ranged from 17 in North Carolina to 61 in Washington State, with notable regional variation (see Figs 1 and 2).
Higher MISS integration scores were correlated to a higher density of midwives per state and higher proportion of midwife-attended
births across settings (see Table 3). Higher MISS scores, and improved access to midwives in all settings, were associated with
significantly higher rates of spontaneous vaginal delivery, vaginal birth after cesarean (VBAC), and breastfeeding at birth and at six
months; and significantly lower rates of cesarean section (CS), preterm (PTB), and low birth weight (LBW) infants (see Table 4).
Higher MISS scores were correlated strongly with lower rates of neonatal mortality (see S1 Fig) and race-specific neonatal
mortality (see S2 Table).

Fig 1. Rank-ordered integration scores for 50 states and Washington, DC (2014–2015).

https://doi.org/10.1371/journal.pone.0192523.g001

Fig 2. Map of midwifery integration across the United States.

Levels of integration displayed by quartiles of MISS scores. Deeper shades of purple represent higher integration and lighter
shades represent lower integration of midwives.
https://doi.org/10.1371/journal.pone.0192523.g002

Table 3. Significant correlations between MISS scores, and density and access to midwives by setting, United States, 2014.

https://doi.org/10.1371/journal.pone.0192523.t003

Table 4. Significant correlations between midwifery care, MISS scores, and birth outcomes, United States, 2014.

https://doi.org/10.1371/journal.pone.0192523.t004
Between 2004 and 2014, community birth rates increased significantly (p< 0.05) in all states, except Vermont, Rhode Island,
Oklahoma, Maine and DC. The average increase over the time period was 72%. [41] The states with the largest increases were
Montana, Oregon, Washington, Utah and Wyoming. States with higher MISS scores had significantly higher rates of community
births in 2014 (rs = 0.445, p = 0.01) and significantly larger increases in community birth rates from 2004–2014 (rs = 0.328, p =
0.02).

Our regulatory data described conditions for 2014–2015, when CPMs had regulatory authority to practice in 27 states and CMs in 5
states. CPM licensure significantly correlated to access to midwifery care in community settings (rs = 0.440, p = 0.001). Licensure
alone was not synonymous with integration, and did not confer the same benefits on outcomes or interventions (see S4 Table).
MISS scores were significantly lower in states with a higher proportion of non-Hispanic Black births (rs = - 0.370; p = 0.007). Access
to midwives across settings and density of midwives were also significantly lower in states with a higher proportion of black births
(rs = - 0.375, p = 0.007 and rs = - 0.298, p = 0.04). To determine the amount of variance that is accounted for by integration of
midwives, when taking into account disparities in neonatal mortality by race, we undertook further analysis. Differences in the
percent of Non-Hispanic black birth across states accounted for 38.5% of the differences in neonatal mortality scores, and MISS
scores explained another 11.6% of variance (see Table 5). This change was significant (p = 0.002) meaning that the level of
integration can explain differences in neonatal mortality rates, above and beyond the percent of black births. These two factors,
state-level percent of black births and level of midwifery integration, can predict half of the variance (50.1%) in neonatal mortality
rates. MISS scores also explained significant additional variance in rates of preterm birth and breastfeeding at birth scores (see
Table 5). Integration scores did not add significant explanatory power to disparities in cesarean and low birth weight rates.

Table 5. Results from linear regression analysis, showing variations in outcomes that can be explained by % black births and MISS scores.

https://doi.org/10.1371/journal.pone.0192523.t005

Discussion
Our analyses showed that a state regulatory environment that supported greater integration of midwives into the health system was
associated with a greater number of midwives and midwife-attended births in a state. This greater integration was significantly
associated with higher rates of spontaneous vaginal birth, VBAC and breastfeeding at birth and at six months, as well as lower
rates of obstetric interventions, preterm birth, low birth weight infants, and neonatal death. These findings are especially significant
in the light of increased costs to any health care system associated with high cesarean and preterm birth rates, and low
breastfeeding rates. This is a pathognomonic example of the current global public health focus on, “too much too soon, too little too
late” [48].
While the associations illustrated do not imply causation, the MISS scores nonetheless can be a tool for generating testable
hypotheses on the effects of midwifery integration on key outcomes. The observed relationships may help us identify states where
childbearing women are at increased risk for poor outcomes and experience reduced access to high quality maternity care due to
poor integration of midwives across birth sites (e.g. North Carolina, Alabama).
Model states (i.e. states with the highest MISS scores) can inform mechanisms to enhance integration of midwives in other states.
However, it is important to note that no state enjoys regulatory conditions that are optimal to support quality and safety for families
during pregnancy, birth and the postpartum period. The most integrated states now achieve scores that represent less than two
thirds (61/100) of condition requirements for a fully integrated system for care.
Can integration of midwives reduce health disparities?

African American mothers, in particular, are affected by adverse maternal and newborn outcomes; they experience a two to four
times higher risk than White women for both maternal and infant mortality [44,49]. Some policy makers and public health experts
attribute this to concomitant disparities among African Americans in wages, housing, and safe environments. Other researchers
have proposed that outcomes such as LBW are due, in part or wholly, to experiences of discrimination across the life span of
African-American mothers [50,51]. Giscombe and Lobel [52] hypothesized that racism functions as a severe stress trigger, and
have explored biologic explanations for how stress influences adverse neonatal outcomes.
Nonetheless, Rossen et al. [53] describe considerable variation in county-level and race-specific infant mortality rates between
black and white mothers. They suggest that this variation might be partly a result of contributing factors that are common to both
white and black infants, including differential access to specialized care, perinatal regionalization, and overall patterns in health care
delivery. Since data suggest that institutional racism is a contributing factor, place of birth, or model of maternity care, may also
modulate these outcomes [41]. A recent population-level analysis in Canada described associations between midwifery care of atrisk populations and significantly reduced incidence of pre-term birth, low birth weight, and other adverse outcomes [54]. In our
study, lower MISS scores were associated with significantly higher rates of neonatal mortality among Hispanic, black and white
babies when examining race-specific outcomes. Density of midwives and access to midwives across birth settings were also
significantly lower in states where more black babies are born. The additional variance explained when MISS scores were added to
the equations suggests that, with greater integration of midwives in these states, the associated reduced rates of neonatal mortality,
preterm birth, and increased breastfeeding success could confer important long term health benefits [55,56] for African American
mothers.
Does midwifery integration affect outcomes across birth settings?

Some investigators have suggested that poor neonatal outcomes may rise with increased access to midwives who attend home
and birth center births [57,58]. In our state-by-state comparison, however, the best outcomes for mothers and babies occur in states
where all types of midwives are regulated and integrated into the health care system regardless of birth setting.

Nonetheless, significant interprofessional conflict persists around recommendations for safe birth care. For example, despite the
emergence of high quality prospective observational studies supporting the safety and cost-effectiveness of planned home birth
[16,24], leading maternity providers in North America have been in conflict about birth at home and birth centers, debating issues
related to safety, access, the value of obstetric intervention, and patient autonomy [57–59].These debates are reflected in widely
varying state regulatory environments that may, in turn, influence conditions for maternity practice and public access to choice of
birth place. Differences in community birth rates across regions may simply represent the influence of pre-existing provider
philosophies and attitudes [60], which in turn affect informed consent discussions with patients as well as comfort with collaboration
across disciplines [20].
Rates of planned home and birth center birth in the US and Canada remained at less than 1% for several decades, but current data
suggest that American women are increasing their interest in this option [41]. Midwives are the only maternity care providers who
currently offer choice of birth setting. However, because not all types of American midwives can legally practice in all birth settings,
choice of birth place is functionally quite limited for a majority of US women. In some regions, women who plan to deliver at home
or in a birth center, will (along with their midwives) encounter hostility, judgment, and, reprimand when they transfer across birth
settings [31,61]. Person-centred maternity care should define quality and safety within a multi-faceted context that includes patient
choice, access, experience, and cost-effectiveness.
Policy implications: Improving access to high quality maternity care

Our ranking system highlights discrepancies in integration and related outcomes and could inspire political will, and guide
legislative reform. The Midwifery Integration Scoring System can help to identify states where childbearing women and newborns
might benefit from improved integration of midwives. In communities where access to any maternity provider is scarce [62], our
findings suggest that expanding access to midwifery care may be an important part of the solution to both public health and human
health resource challenges. All three types of midwives share a model of maternity care that has been associated with optimal
outcomes and cost-effectiveness [1,63]by prioritizing person-centered care; promoting of normal, physiologic birth; judicious
evidence-based use of obstetric interventions and procedures; and collaborating with and/or referring to obstetric specialists when
indicated [7,64]. Our results align with this evidence suggesting that increased reliance on midwives could reduce the costly
overuse of obstetric interventions, reduce rates of preterm birth and neonatal loss, and improve breastfeeding and vaginal birth
rates, thereby helping to address serious maternal-newborn health deficits in the United States.
The US precedent of health systems restricting access to qualified attendants across birth settings, and placing high value on
institutional birth, has been very influential in low and middle resource countries. [65,66]Unfortunately, the system of incentivizing
institutional birth and physician management of healthy pregnancies has exacerbated the gaps between demand and available
health human resources both in the US and in low resource settings. [66,67]Skilled midwives can assist a woman to assess her
birth site options according to her health status and facilitate access to appropriate resources. Ideally, they would practice in a legal
environment that allows them to practice to full scope, and collaborate seamlessly with other health professionals, across birth
settings.
To enable midwives to work autonomously within their full scope of practice, the International Confederation of Midwives has
identified standards for regulatory mechanisms that protect the public by ensuring that midwives provide high quality midwifery care
to every woman and baby [68]. Based on these ICM Standards, the US Midwifery Education, Regulation and Association
(USMERA) workgroup has described Principles for Model Midwifery Legislation [69]that include many of the same components that
comprise the MISS scores. If applied to state regulatory reform, they could contribute to state scores that are closer to the ideal (i.e.
100).
A recent Lancet analysis of maternal health policy revealed that countries with a sustained 20-year decrease in maternal mortality
had increased country-wide access to health care through targeted investment in midwifery services. [4] In countries like India,
Mozambique, Uganda, and Nepal skilled birth attendants are scarce in all settings and the consequences are disastrous–“too little
too late” [48]. In high resource countries that are experiencing the phenomena of “too much, too soon”, expanding availability of
midwives across health systems also has important implications for quality, safety, and cost-effectiveness [43,48].

Limitations and opportunities
While this analysis represents a significant step forward, it has some limitations. We are using aggregated state measures and
hence potentially subject to the ecological fallacy of making inferences concerning individual behavior, based on group data [70].
However, our goal is to measure systems of care at the state level rather than the relationship between individual providers and
specific neonatal outcomes. We cannot conclude that a more integrated system of midwifery directly causes improved outcomes. It
may simply reflect a state culture of better interprofessional cooperation that affects patterns of practice. Variations in access to any
maternity care at the local level may have more impact on outcomes, and data derived from Area Resource maps on provider
availability may be more informative. Functional levels of integration may vary by the interpretation of statutes by providers or
referral institutions at the local level.
Our analysis captured relationships as relevant to the regulatory environment in the US in 2014–2016. As regulatory and practice
conditions change, MISS scores will also change, so ongoing revisions of the source database will be necessary. Our team plans to
partner with NACPM, ACNM, and regulatory boards to tri-annually update the data-informed AIMM maps.
Our findings could inform site selection for a national prospective cohort study, such that studies of midwifery outcomes can be
restricted to states with high MISS scores or can control for level of integration. Cohort studies that take into account the level of
midwifery integration could inform state regulatory language that supports increasing access to high quality care across settings
and jurisdictions.

Finally, the MISS scoring system is based on evidence-based metrics that are relevant to midwifery regulation and practice globally.
This composite scoring system could be adapted to country-level realities where items describe the domains according to the
available maternity providers and regional conditions for practice, restrictions, and state of collaboration. It is likely that other high
resource countries would achieve scores that represent a more fully integrated system, consistent with their reported improved
outcomes.
The 2014 Lancet Series on Midwifery, in collaboration with the WHO, identified the top 11 research priorities needed to improve
quality maternal and newborn care. [71] Global experts recognized that it is critical to ask “different questions” if we are to
understand which outcomes are most important to track and which factors most contribute to those essential outcomes. To fully
understand the relationships between health systems, model of care, access to care, and childbearing outcomes, more
investigations on the impacts of the regulatory environment at the local, regional, and country level is needed.
The AIMM Report Card

To make our findings more accessible to policy makers and consumers, Team 2 worked closely with a GIS specialist to create the
AIMM “Report Card”, a visual representation of the data via a series of color-coded, interactive maps. The maps illustrate the range
of midwifery integration across the United States by quartiles, as well as density and access to midwives in different settings. The
AIMM Report Card displays how integration, access, and density of midwives link to outcomes by distinguishing states that are in
the highest and lowest quartiles for indicators of optimal health according to global health agencies (e.g. WHO-recommended rates
for cesarean). For example (see Fig 3A & 3B), on each map, upon selection of outcomes, green outlines appear for states that
report the highest rates of spontaneous vaginal birth, vaginal birth after cesarean (VBAC), and breastfeeding. Red outlines appear
for states in the highest quartile for rates of cesarean, induction, neonatal mortality, prematurity, and low birth weight infants.

Fig 3. Base maps showing integration and percent of black births with neonatal mortality quartiles highlighted.

3A: Levels of integration displayed by quartiles of MISS scores. Deeper shades of purple represent higher integration and
lighter shades represent lower integration of midwives. Green outlines show where rates of neonatal mortality are lowest and
red outlines show where rates are highest. 3B: Percent of black births per state by quartiles. Deeper shades of orange
represent a higher proportion of black births and lighter shades represent a lower proportion of black births. Green outlines
show where rates of neonatal mortality are lowest and red outlines show where rates are highest.
https://doi.org/10.1371/journal.pone.0192523.g003
The maps also show race-specific outcomes by MISS scores, and display outcomes by the proportion of Black women giving birth
in each state. Fig 3A displays that, in most states where black women give birth, they do not have access to midwives who are well
integrated into the system. These states also report the highest rates of neonatal mortality. New York State is a notable exception,
reporting a high density of black births, among the lowest rates of neonatal mortality in the country, and a MISS score in the highest
quartile.
Through the AIMM Report Card, the viewer can visualize how perinatal outcomes, interventions, and access to choice of birth place
differ in states where midwives are well integrated, compared to states where disarticulations exist. Similarly, pop-up bar and pie
graphs display state-level data for the proportion of women giving birth by settings, proportion of births attended by midwives that
are covered by Medicaid, and state level rates of perinatal outcomes.
The data maps are available at http://birthplacelab.org/maps. State-specific report cards can be viewed at
http://www.birthplacelab.org/how-does-your-state-rank.
These tools may be valuable to advocates, policy makers and other key stakeholders who seek to identify regions with reduced
access to collaborative practice and options for maternity care.

Conclusions
The Midwifery Integration Scoring System (MISS) is a powerful new tool to track the impact of the regulatory environment on
patient access to health care, as well as choice of provider and birth place. The Access and Integration Maternity care (AIMM)
Maps illustrate effective health human resource allocation in maternity care, based on population-level health outcomes data.
Higher MISS Scores were associated with significantly more access to midwives, significantly higher rates of physiologic birth
outcomes, lower rates of obstetric interventions, and fewer adverse neonatal outcomes. Race is associated with significant
differences among states in neonatal outcomes; and the level of integration of midwives accounts for additional differences that
persist after controlling for African American births. Our findings can inform health policy to improve regional access to high quality
maternity care across populations and birth settings.

Supporting information
S1 Table. Midwifery Integration Scoring System (MISS) indicators.

10.1371/journal.pone.0192523.s001
(DOCX)

S2 Table. Association between MISS scores and state-level, race-specific neonatal death rates.

10.1371/journal.pone.0192523.s002
(DOCX)
S3 Table. Correlations between licensure, outcomes, and interventions.

10.1371/journal.pone.0192523.s003
(DOCX)
S1 Fig. Scatter plot showing relationship between integration scores and neonatal death (2013).

10.1371/journal.pone.0192523.s004
(DOCX)

Acknowledgments
We collaborated with many wise advisors over five years in this project including state and national experts on midwifery regulation
and policy, including Ida Darragh, Cara Kinzelman, Mary Lawlor; lawyers, Rebecca Spence and Tara Gaston who led the
identification of relevant statutory data; and experts on perinatal epidemiology, interprofessional collaboration, maternity care
workforce, health disparities, and person-centred outcomes research, especially Zsakeba Henderson, Lisa Kane Low, Nicholas
Rubashkin, Caroline Homer, and Lesley Barclay. We could not have completed this work without the keen attention to detail, and
hours of data management provided by Eleanor Rushton, Kari Bengston, and Nicole Zickler; research coordination by Barbara
Karlen; and remarkable knowledge translation to accessible, interactive data maps by Alex Annejohn, Elizabeth Nethery, Jeanette
McCullough, Ian Allison, and Lynsey Hamilton.

References
1. Ten Hoope-Bender P, De Bernis L, Campbell J, Downe S, Fauveau V, Fogstad H, et al. Improvement of maternal and newborn health through midwifery.
Lancet. 2014;
View Article
Google Scholar
2. Renfrew MJ, McFadden A, Bastos MH, Campbell J, Channon AA, Cheung NF, et al. Midwifery and quality care: findings from a new evidence-informed
framework for maternal and newborn care. Lancet [Internet]. 2014 [cited 2017 Apr 3];384(9948):1129–45. Available from:
http://www.sciencedirect.com/science/article/pii/S0140673614607893 pmid:24965816
View Article
PubMed/NCBI
Google Scholar
3. Homer CSE, Friberg IK, Dias MAB, Ten Hoope-Bender P, Sandall J, Speciale AM, et al. The projected effect of scaling up midwifery. Vol. 384, The Lancet.
2014. p. 1146–57.
View Article
Google Scholar
4. Van Lerberghe W, Matthews Z, Achadi E, Ancona C, Campbell J, Channon A, et al. Country experience with strengthening of health systems and
deployment of midwives in countries with high maternal mortality. Lancet. 2014;384(9949):1215–25. pmid:24965819
View Article
PubMed/NCBI
Google Scholar
5. Goodman S. Piercing the veil: The marginalization of midwives in the United States. Soc Sci Med. 2007;65(3):610–21. pmid:17475381
View Article
PubMed/NCBI
Google Scholar
6. Walker D, Lannen B, Rossie D. Midwifery practice and education: Current challenges and opportunities. Online J Issues Nurs. 2014;19(2):9.
View Article
Google Scholar
7. Cheyney M, Olsen C, Bovbjerg M, Everson C, Darragh I, Potter B. Practitioner and Practice Characteristics of Certified Professional Midwives in the
United States: Results of the 2011 North American Registry of Midwives Survey. J Midwifery Women’s Heal. 2015;60(5):534–45.
View Article
Google Scholar
8. Phillippi JC. Women’s perceptions of access to prenatal care in the United States: a literature review. J Midwifery Womens Health [Internet].
2009;54(3):219–25. Available from: http://www.sciencedirect.com/science/article/pii/S152695230900004X pmid:19410214
View Article
PubMed/NCBI
Google Scholar
9. Castro Lopes S, Nove A, ten Hoope-Bender P, de Bernis L, Bokosi M, Moyo NT, et al. A descriptive analysis of midwifery education, regulation and
association in 73 countries: the baseline for a post-2015 pathway. Hum Resour Health [Internet]. 2016;14(1):1–12. Available from:
http://dx.doi.org/10.1186/s12960-016-0134-7
View Article
Google Scholar
10. Guise J, Segel S. Teamwork in obstetric critical care. Best Pr Res Cl Ob. 2008;22(5):937–51.
View Article
Google Scholar

Cornthwaite K, Edwards S, Siassakos D. Reducing risk in maternity by optimising teamwork and leadership: An evidence-based approach to save
11. mothers and babies. est Pract Res Clin Obstet Gynaecol. 2013;27(4):571–81.
View Article
Google Scholar
12. Commission TJ. Preventing Maternal Death [Internet]. 2010. Available from: http://www.jointcommission.org/assets/1/18/sea_44.pdf
View Article
Google Scholar
13. Roome S, Hartz D, Tracy S, Welsh AW. Why such differing stances? A review of position statements on home birth from professional colleges. Vol. 123,
BJOG: An International Journal of Obstetrics and Gynaecology. 2016. p. 376–82.
View Article
Google Scholar
14. Kotaska A. Informed consent and refusal in obstetrics: A practical ethical guide. Birth [Internet]. 2017; Available from: https://dx.doi.org/10.1111/birt.12281
View Article
Google Scholar
15. Johantgen M, Fountain L, Zangaro G, Newhouse R, Stanik-Hutt J, White K. Comparison of labor and delivery care provided by certified nurse-midwives
and physicians: A systematic review, 1990 to 2008. Women’s Heal Issues. 2012;
View Article
Google Scholar
16. Olsen O, Clausen JA. Planned hospital birth versus planned home birth. Cochrane database Syst Rev [Internet]. 2012;9(9):CD000352. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4238062&tool=pmcentrez&rendertype=abstract
View Article
Google Scholar
17. Hollowell J, Puddicombe D, Rowe R, Linsell L, Hardy P, Stewart M, et al. The Birthplace national prospective cohort study: perinatal and maternal
outcomes by planned place of birth Birthplace in England research programme. Final report part 4 on behalf of the Birthplace in England Collaborative
Group. 2011;
View Article
Google Scholar
18. Barclay L, Kornelsen J, Longman J, Robin S, Kruske S, Kildea S, et al. Reconceptualising risk: Perceptions of risk in rural and remote maternity service
planning. Midwifery. 2016;38:63–70. pmid:27162166
View Article
PubMed/NCBI
Google Scholar
19. Coxon K, Homer C, Bisits A, Sandall J, Bick D. Reconceptualising risk in childbirth. Vol. 38, Midwifery. 2016. p. 1–5. pmid:27313002
View Article
PubMed/NCBI
Google Scholar
20. Healy S, Humphreys E, Kennedy C. Midwives’ and obstetricians’ perceptions of risk and its impact on clinical practice and decision-making in labour: An
integrative review. Women and Birth. 2016;29(2):107–16. pmid:26363668
View Article
PubMed/NCBI
Google Scholar
21. Manojlovich M, Kerr M, Davies B, Squires J, Mallick R, Rodger GL. Achieving a climate for patient safety by focusing on relationships. Int J Qual Heal
Care. 2014;26(6):579–84.
View Article
Google Scholar
22. Waldman R, Kennedy HP, Kendig S. Collaboration in Maternity Care: Possibilities and Challenges. Vol. 39, Obstetrics and Gynecology Clinics of North
America. 2012. p. 435–44. pmid:22963702
View Article
PubMed/NCBI
Google Scholar
23. Cheyney M, Everson C, Burcher P. Homebirth transfers in the United States: narratives of risk, fear, and mutual accommodation. Qual Health Res
[Internet]. 2014;24(4):443–56. Available from: http://www.ncbi.nlm.nih.gov/pubmed/24598774 pmid:24598774
View Article
PubMed/NCBI
Google Scholar
24. Janssen PA, Mitton C, Aghajanian J. Costs of planned home vs. Hospital birth in British Columbia attended by registered midwives and physicians. PLoS
One. 2015;
View Article
Google Scholar
25. Schroeder E, Petrou S, Patel N, Hollowell J, Puddicombe D, Redshaw M, et al. Cost effectiveness of alternative planned places of birth in woman at low
risk of complications: evidence from the Birthplace in England national prospective cohort study. BMJ. 2012 Jan;344:e2292. pmid:22517916
View Article
PubMed/NCBI
Google Scholar
26. Yang YT, Attanasio LB, Kozhimannil KB. State Scope of Practice Laws, Nurse-Midwifery Workforce, and Childbirth Procedures and Outcomes. Women’s
Heal Issues [Internet]. 2016 May [cited 2017 Apr 2];26(3):262–7. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26965196
View Article
Google Scholar

27. Sandall J, Soltani H, Gates S, Shennan A, Devane D. Midwife-led continuity models versus other models of care for childbearing women. In: Sandall J,
editor. Cochrane Database of Systematic Reviews [Internet]. Chichester, UK: John Wiley & Sons, Ltd; 2013 [cited 2017 Apr 2]. Available from:
http://doi.wiley.com/10.1002/14651858.CD004667.pub3
28. McRae DN, Muhajarine N, Stoll K, Mayhew M, Vedam S, Mpofu D, et al. Is model of care associated with infant birth outcomes among vulnerable
women? A scoping review of midwifery-led versus physician-led care. SSM—Popul Heal. 2016;2:182–93.
View Article
Google Scholar
29. American Public Health Association. Increasing access to out-of-hospital maternity care services through state-regulated and nationally-certified directentry midwives [Internet]. Vol. August, 20. Washington, D.C.: American Public Health Association; 2001. Available from:
http://www.apha.org/advocacy/policy/policysearch/default.htm?id=242
30. Vedam S, Aaker J, Stoll K. Assessing Certified Nurse-Midwives’ Attitudes Towards Planned Home Birth. J Midwifery Women’s Heal. 2010;55(2).
View Article
Google Scholar
31. Cheyney M, Everson C, Burcher P. Homebirth transfers in the United States: Narratives of risk, fear, and mutual accommodation. Qual Health Res.
2014;24(2):443–56.
View Article
Google Scholar
32. Romijn A, de Bruijne MC, Teunissen PW, de Groot CJM, Wagner C. Complex social intervention for multidisciplinary teams to improve patient referrals in
obstetrical care: protocol for a stepped wedge study design. BMJ Open [Internet]. 2016 Jul 14 [cited 2017 May 10];6(7):e011443. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27417199 pmid:27417199
View Article
PubMed/NCBI
Google Scholar
33. Elder TE, Goddeeris JH, Haider SJ. Racial and ethnic infant mortality gaps and the role of socio-economic status. Labour Econ. 2016;43. pmid:27695196
View Article
PubMed/NCBI
Google Scholar
34. MacDorman MF. Race and Ethnic Disparities in Fetal Mortality, Preterm Birth, and Infant Mortality in the United States: An Overview. Semin Perinatol
[Internet]. 2011 Aug [cited 2017 Apr 3];35(4):200–8. Available from: http://www.ncbi.nlm.nih.gov/pubmed/21798400 pmid:21798400
View Article
PubMed/NCBI
Google Scholar
35. Dimes M of. Racial and Ethnic Disparities in Birth Outcomes [Internet]. [cited 2017 Apr 3]. Available from: http://www.marchofdimes.org/materials/Marchof-Dimes-Racial-and-Ethnic-Disparities_feb-27-2015.pdf
36. California Maternal Quality Care Collaborative. Racial Disparities [Internet]. [cited 2017 Apr 3]. Available from: https://www.cmqcc.org/focusareas/maternal-mortality/racial-disparities
37. Rosenthal L, Lobel M. Explaining racial disparities in adverse birth outcomes: Unique sources of stress for Black American women. Soc Sci Med.
2011;72(6):977–83. pmid:21345565
View Article
PubMed/NCBI
Google Scholar
38. Bailey ZD, Krieger N, Agénor M, Graves J, Linos N, Bassett MT. Structural racism and health inequities in the USA: evidence and interventions. Lancet
[Internet]. 2017 [cited 2017 Apr 15];389(10077):1453–63. Available from:
http://www.sciencedirect.com.ezproxy.library.ubc.ca/science/article/pii/S014067361730569X pmid:28402827
View Article
PubMed/NCBI
Google Scholar
39. Diers D. Finding Midwifery in Administrative Data Systems. J Midwifery Women’s Heal. 2007;52(2):98–105.
View Article
Google Scholar
40. Martin JA, Hamilton BE, Osterman MJKS, Driscoll AK, Mathews TJ. National Vital Statistics Reports, Volume 66, Number 1, January 5, 2017. 2015 [cited
2017 May 10];66(1). Available from: https://www.cdc.gov/nchs/data/nvsr/nvsr66/nvsr66_01.pdf pmid:28135188
View Article
PubMed/NCBI
Google Scholar
41. MacDorman MF, Declercq E. Trends and Characteristics of United States Out-of-Hospital Births 2004–2014: New Information on Risk Status and Access
to Care. Birth [Internet]. 2016 Jun [cited 2017 Apr 15];43(2):116–24. Available from: http://doi.wiley.com/10.1111/birt.12228 pmid:26991514
View Article
PubMed/NCBI
Google Scholar
42. Declercq ER, Paine LL, Simmes DR, Dejoseph JF. State regulation, payment policies, and nurse-midwife services. Health Aff. 1998;
View Article
Google Scholar
43. Shaw D, Guise J, Shah N, Others L, Others M, Others A, et al. Drivers of maternity care in high income countries: can health systems support womancentred care? Lancet [Internet]. 2016;388(10057):2282–95. Available from: pmid:27642026
View Article
PubMed/NCBI
Google Scholar

44. MacDorman MF, Declercq E, Thoma ME. Trends in Maternal Mortality by Sociodemographic Characteristics and Cause of Death in 27 States and the
District of Columbia. Obstet Gynecol [Internet]. 2017 Apr [cited 2017 Apr 15];1. Available from: http://insights.ovid.com/crossref?an=00006250900000000-98440
View Article
Google Scholar
45. Engels TCE, Powell Kennedy H. Enhancing a Delphi study on family-focused prevention. Technol Forecast Soc Change. 2007;74(4):433–51.
View Article
Google Scholar
46. Kennedy HP, Cheyney M, Lawlor M, Myers S, Schuiling K, Tanner T, et al. The Development of a Consensus Statement on Normal Physiologic Birth: A
Modified Delphi Study. J Midwifery Womens Health [Internet]. 2015 Mar [cited 2017 Apr 16];60(2):140–5. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25782847 pmid:25782847
View Article
PubMed/NCBI
Google Scholar
47. Burris S, Ashe M, Levin D, Penn M, Larkin M. A Transdisciplinary Approach to Public Health Law: The Emerging Practice of Legal Epidemiology. Annu
Rev Public Health [Internet]. 2016 Mar 18 [cited 2017 May 10];37(1):135–48. Available from: http://www.annualreviews.org/doi/10.1146/annurevpublhealth-032315-021841
View Article
Google Scholar
48. Miller S, Abalos E, Chamillard M, Ciapponi A, Colaci D, Comand D, et al. Beyond too little, too late and too much, too soon: a pathway towards evidencebased, respectful maternity care worldwide. Vol. 388, The Lancet. 2016. p. 2176–92.
View Article
Google Scholar
49. Mathews TJ, Macdorman MF, Thoma ME. National Vital Statistics Reports Infant Mortality Statistics From the 2013 Period Linked Birth / Infant Death Data
Set. Natl Vital Stat Reports. 2015;64(9):2000–13.
View Article
Google Scholar
50. Ward TCS, Mazul M, Ngui EM, Bridgewater FD, Harley AE. “You learn to go last”: Perceptions of prenatal care experiences among African-American
women with limited incomes. Matern Child Health J. 2013;
View Article
Google Scholar
51. Giurgescu C, McFarlin BL, Lomax J, Craddock C, Albrecht A. Racial discrimination and the Black-White Gap in adverse birth outcomes: A review. Journal
of Midwifery and Women’s Health. 2011.
View Article
Google Scholar
52. Giscombé CL, Lobel M. Explaining disproportionately high rates of adverse birth outcomes among African Americans: the impact of stress, racism, and
related factors in pregnancy. Psychol Bull. 2005;131(5):662–83. pmid:16187853
View Article
PubMed/NCBI
Google Scholar
53. Rossen LM, Khan D, Schoendorf KC. Mapping Geographic Variation in Infant Mortality and Related Black–White Disparities in the US. Epidemiology
[Internet]. 2016 Sep [cited 2017 Apr 2];27(5):690–6. Available from: http://insights.ovid.com/crossref?an=00001648-201609000-00014 pmid:27196804
View Article
PubMed/NCBI
Google Scholar
54. McRae DN, Muhajarine N, Vedam S, Mayhew M, Mpofu D, Teucher U, Janssen PA. Saskatoon S. Antenatal Midwifery Care: Reducing Prevalence of
Small-for-Gestational-Age Birth and Preterm Birth for Women of Low Socioeconomic Position. Dep Community Heal Epidemiol Student Resid Res Day,
Univ Saskatchewan, Saskatoon. 2017;Feb 10.
55. Huesch M, Doctor JN. Factors Associated With Increased Cesarean Risk Among African American Women: Evidence From California, 2010. [cited 2017
May 10]; Available from: http://search.proquest.com.ezproxy.library.ubc.ca/docview/1674426508/fulltextPDF/C46302C7A02C40BEPQ/1?accountid=14656
56. Bartick MC, Jegier BJ, Green BD, Schwarz EB, Reinhold AG, Stuebe AM. Disparities in Breastfeeding: Impact on Maternal and Child Health Outcomes
and Costs. J Pediatr [Internet]. 2017 [cited 2017 May 10];181:49–55.e6. Available from:
http://www.sciencedirect.com.ezproxy.library.ubc.ca/science/article/pii/S0022347616310964 pmid:27837954
View Article
PubMed/NCBI
Google Scholar
57. Vries RG De, Paruchuri Y, Lorenz K, De Vries RG, Paruchuri Y, Lorenz K, et al. Moral Science: Ethical Argument and the Production of Knowledge about
Place of Birth. J Clin Ethics. 2013;24(3):225–38. pmid:24282850
View Article
PubMed/NCBI
Google Scholar
58. Cheyney M, Burcher P, Vedam S. A crusade against home birth. Birth issues Perinat care. 2014;41(1):1–4.
View Article
Google Scholar
59. Vedam S. In search of a common agenda for planned home birth in the United States. J Perinat Educ. 2012;21(2):67–71. pmid:23449994
View Article
PubMed/NCBI
Google Scholar

60. Vedam S, Stoll K, Schummers L, Fairbrother N, Klein MC, Thordarson D, et al. The Canadian birth place study: examining maternity care provider
attitudes and interprofessional conflict around planned home birth. BMC Pregnancy Childbirth [Internet]. 2014 Jan 28 [cited 2016 Jan 5];14(1):353.
Available from: http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-353
View Article
Google Scholar
61. Vedam S, Leeman L, Cheyney M, Fisher TJ, Myers S, Low LK, et al. Transfer from planned home birth to hospital: Improving interprofessional
collaboration. J Midwifery Women’s Heal. 2014;epub ahead(6):624–34.
View Article
Google Scholar
62. Kozhimannil KB, Casey MM, Hung P, Prasad S, Moscovice IS. Location of childbirth for rural women: Implications for maternal levels of care. Am J Obstet
Gynecol. 2016;214(5):661.6–61.e10.
View Article
Google Scholar
63. Sandall J, Soltani H, Gates S, Shennan A, Devane D. Midwife-led continuity models versus other models of care for childbearing women. Cochrane
database Syst Rev [Internet]. 2015 Sep;9:CD004667. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26370160
View Article
Google Scholar
64. Phillippi JC, Avery MD. The 2012 American college of nurse-midwives core competencies for basic midwifery practice: History and revision. J Midwifery
Women’s Heal. 2014;59(1):82–90.
View Article
Google Scholar
65. European Court of Human Rights Strasbourg. Dubska and Krejzova v the Czech Republic [Internet]. 2014. Available from: http://hudoc.echr.coe.int/eng/?
i=001-148632#%7B%22itemid%22:[%22001-148632%22]%7D
66. Randive B, Diwan V, De Costa A. India’s Conditional Cash Transfer Programme (the JSY) to Promote Institutional Birth: Is There an Association between
Institutional Birth Proportion and Maternal Mortality? PLoS One. 2013;8(6).
View Article
Google Scholar
67. Shaw D, Guise JM, Shah N, Gemzell-Danielsson K, Joseph KS, Levy B, et al. Drivers of maternity care in high-income countries: can health systems
support woman-centred care? The Lancet. 2016.
View Article
Google Scholar
68. International Confederation of Midwives. Global Standards for Midwifery Regulation. Regulation. 2011. p. 1–24.
View Article
Google Scholar
69. Kennedy H.P., Myers-Ciecko J.A., Carr K.C., Breedlove G., Bailey T., Farrell M., Lawlor M., Daniels E., Darragh I. United States model midwifery
legislation & regulation: a Delphi study. J Midwifery Women’s Heal.
View Article
Google Scholar
70. Subramanian S V., Jones K, Kaddour A, Krieger N. Revisiting Robinson: The perils of individualistic and ecologic fallacy. Int J Epidemiol. 2009;38(2):342–
60. pmid:19179348
View Article
PubMed/NCBI
Google Scholar
71. Kennedy HP, Yoshida S, Costello A, Declercq E, Dias MA, Duff E, et al. Asking different questions: research priorities to improve the quality of care for
every woman, every child. Vol. 4, The Lancet Global Health. 2016. p. e777–9. pmid:27663682
View Article
PubMed/NCBI
Google Scholar

