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Background: Safety bundles—small sets of evidence-based interventions that work together to improve 
patient outcomes—can potentially reduce patient morbidity and mortality in various healthcare conditions. 
The purpose of this research was to evaluate the facilitators and barriers for hospitals implementing 
obstetric emergency safety bundles designed to improve care for post-partum hemorrhage (PPH), venous 
thromboembolism, or preeclampsia.
Methods: A multiple case study design was used to evaluate the experience of hospitals participating in 
three Quality Improvement Collaboratives (QICs) formed to design and implement obstetric emergency 
safety bundles in over 300 hospitals in five states. We conducted semi-structured one-on-one and group 
interviews with project administrators at each of the three partnering QICs (n=28). We then interviewed the 
project leads (n=25) at four higher- and two lower-performing hospitals nominated by each QIC. For both 
QIC and hospital site interviews, interview questions asked about implementation strategy, facilitators of, 
and barriers to routine use of the safety bundles. All interviews were transcribed, coded, and analyzed using 
an inductive approach. 
Results: We identified four common barriers to implementation: major changes in existing practice were 
required; inadequate staff and institutional support; data collection challenges; and issues with the project’s 
timeframe. Two facilitators that emerged as essential for implementation were training and education; and 
multidisciplinary engagement. Both higher- and lower-performing hospitals reported similar barriers; yet the 
higher performing hospitals were better able to overcome these challenges.
Conclusions: To help reduce maternal morbidity and mortality, focusing on the implementation issues 
can bolster the successful use of safety bundles. Our findings suggest approaches to overcoming common 
challenges in implementing safety bundles and best practices to improve and standardize care.
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Introduction

Maternal mortality is rising in the United States, with 
recent estimates suggesting an incidence of 22 out of 
100,000 live births (1); trends suggest that there is an even 
greater incidence of maternal morbidity and complications 
(2-10). In recognition of the seriousness of this problem, 
reducing maternal mortality was incorporated as a specific 
objective into both the United Nation’s Millennium 
Development Goals and the Healthy People 2020 (11). 
Many of the causes contributing to maternal morbidity and 
mortality are preventable, yet approaches to managing the 
safety of care for women giving birth remain inadequate.

Notably, three obstetric conditions account for nearly a 
third of all pregnancy related mortality and morbidity, and each 
can be prevented with appropriate resources and planning. 
These three conditions are post-partum hemorrhage (PPH), 
preeclampsia (PE), and venous thromboembolism (VTE). 
The development and implementation of safety bundles is 
a key approach that can potentially improve outcomes for 
these conditions. Safety bundles are small sets of evidence-
based independent interventions, such as checklists, protocols, 
or education materials, that work together synergistically to 
improve outcomes (12). Safety bundles have proven effective 
at reducing morbidity and mortality in several healthcare 
conditions (13,14), and there is emerging evidence that these 
bundles are an effective way to reduce the adverse events 
associated with PPH, PE, and VTE (15-17). Critically, 
implementation of all of the elements of the bundle is 
essential to its success, and there remain several barriers that 
can jeopardize the effectiveness of safety bundles (12,15).

This study aims to assess and document the facilitators 
and barriers that are associated with implementing obstetric 
emergency safety bundles targeting PPH, PE, and VTE. 
Our goal is to provide evidence about common pitfalls in 
the implementation of these safety bundles in U.S. hospitals. 
Better understanding of the facilitators and barriers to safety 
bundle adoption and use can support future implementation 
and dissemination efforts focused on reducing maternal 
mortality and improving the quality of maternity care. We 
present the following article in accordance with the MDAR 
reporting checklist (available at http://dx.doi.org/10.21037/
jhmhp-20-74). 

Methods

Context

Merck for Mothers, a philanthropic program initiated 

by Merck, established a 10-year, $500 million program 
to address maternal mortality worldwide (18). As part of 
this program, Merck for Mothers funded three separate 
Quality Improvement Collaboratives (QICs) to develop 
and disseminate obstetric emergency safety bundles and 
support their implementation: The American Congress 
of Obstetricians and Gynecologists (ACOG) District II 
Safe Motherhood Initiative (SMI) (16); the Association 
of Women’s Health, Obstetric, and Neonatal Nurses 
(AWHONN) Postpartum Hemorrhage Project (PHP) 
(17,19); and the California Maternal Quality Care 
Collaborative (CMQCC) California Partnership for 
Maternal Safety (CPMS) (6,20-22). Merck for Mothers 
provided the QICs with funding, but was not involved in 
the design or conduct of their projects.

Each QIC supported the implementation of the safety 
bundles either in isolation or in combination with hospitals 
within their provenance (see Table 1). Across QICs and for 
all three conditions, the safety bundles utilized a Readiness, 
Recognition and Prevention, Response, and Reporting 
framework to standardize care in the event of PPH, PE, or 
VTE (23-25). Each bundle incorporated human factors (e.g., 
posting early warning signs, team huddles, and debriefs), 
education (e.g., computer-based learning modules), and 
clinical practice changes (e.g., use of algorithms, protocols, 
and checklists pertinent to the specific condition targeted). 
The three QIC projects ran concurrently from May 2013 to 
December 2016, and solicited voluntary participation from 
hospitals. However, each QIC project was administrated 
separately and had different safety bundle implementation 
strategies.

Study design

The focus of our study was to identify facilitators of and 
barriers to safety bundle implementation that managers 
in the hospitals participating in the QICs could control. 
Using a multiple case study design, we held semi-structured 
interviews with representatives of each QIC and from 
participating hospitals. This approach enabled an in-
depth assessment of the process of implementing the safety 
bundles in a range of hospital contexts. Our study aimed to 
synthesize lessons learned across participants at hospitals 
within each QIC rather than compare differences in the 
strategies deployed by the QICs. The study was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013). This study was determined to be exempt from 
Institutional Review Board approval due to its minimal risk 
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and focus on quality improvement. Informed consent was 
taken from all study participants. 

Data collection

QIC interviews
Using a purposeful sampling approach, we conducted semi-
structured one-on-one and group interviews with all of 
the identified personnel at each of the three QICs. A lead 
investigator and an additional investigator facilitated in-
person interviews or telephone interviews, when necessary. 
The interview guide for the QICs asked questions about 
the project goals and approaches to implementation (e.g., 
What is the goal of your organization in implementing 
the obstetric emergency safety bundles? What has been 
your relationship with the hospitals throughout the 
implementation process?) (Interview Guide available upon 
request). In total, we conducted 28 interviews across all 
three QICs. All interviews were recorded and transcribed 
verbatim.

Hospital interviews
The project administrator at each QIC was asked to 

nominate four higher- and two lower-performing hospitals 
with respect to their implementation of the safety bundles 
for further study of the implementation process. QICs 
made their nominations based on implementation data that 
they had collected and perceptions about the hospitals’ 
levels of engagement with the program. We also attempted 
to achieve variability across hospitals studied with respect 
to system membership, size, and urban location. As a result, 
CMQCC nominated a fifth higher-performing hospital that 
was representative of a system member hospital in a rural 
area.

We interviewed the project lead(s) at each of the 
nineteen nominated hospitals (n=25). Project leads included 
nurses, clinical nurse specialists (CNSs), and physicians. 
A summary of hospital interviewees is provided in Table 2.  
Interviews occurred via telephone, and were facilitated 
by a lead investigator and supported by an additional 
investigator. The interview guide asked questions regarding 
the facilitators (e.g., What factors have been helpful in 
the implementation of the safety bundles?) and barriers 
to implementation of the bundle(s) (e.g., What barriers 
or challenges have you faced in the implementation of the 
safety bundles?), resources and support that were needed 

Table 1 A summary of the components of each Quality Improvement Collaborative’s implementation strategy

Implementation component
Quality Improvement Collaborative

CMQCC AWHONN ACOG District II

States California New Jersey, Georgia, 
Washington D.C.

New York

Number of hospitals 128 58 117

Bundles developed and 
implemented

Post-partum hemorrhage, 
preeclampsia

Post-partum hemorrhage Post-partum hemorrhage, 
preeclampsia, venous 
thromboembolism

Activities Mentor model, large and small 
hospital groups, simulations 
and drills, education modules

Kick-off meeting, sign-on 
letters, monthly calls, wrap-up 
meetings, simulations and drills, 
education modules

Kick-off meeting, quarterly 
meetings, grand rounds, site 
visits, simulations and drills, 
education modules

Critical partnerships State health department, 
hospital systems, Medicaid, 
private payers

State health departments, 
regional nursing and clinical 
leaders

Hospital clinical leadership

Data collection approach Maternal data center, linking 
vital records with discharge 
data, data visualization tools

Manual data entry, data 
visualization tools

Manual data entry

Target individuals Nurses and physicians Nurses Physicians

ACOG, American Congress of Obstetricians and Gynecologists; AWHONN, Association of Women’s Health, Obstetric, and Neonatal 
Nurses; CMQCC, California Maternal Quality Care Collaborative.
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for implementation (e.g., What resources have been made 
available in the implementation process?), practice changes 
associated with the bundles (e.g., How have you incorporated 
the safety bundles into your workflow? Has anything needed 
to change?), the data collection process (e.g., Can you tell 
us about how data about the project was collected?), and the 
ongoing status and sustainability of bundle use (e.g., Do you 
feel that the safety bundles are used whenever necessary?) 
(Interview Guide available upon request). All hospital 
interviews were recorded and transcribed verbatim.

Data analysis

Across interviews we iteratively read interview transcripts 
and discussed findings as the study progressed. This 
constant comparative approach enabled us to explore 
emergent themes and to ensure that we reached thematic 
saturation in data collection from the QICs and the 
hospitals (26). We embraced grounded theory principles (27) 
in that we collected and analyzed data simultaneously to 
maximize our ability to explore emergent themes.

We initially employed an inductive approach to analyze 
the QIC and hospital interviews. A coding team directed 
by the lead investigator—an experienced qualitative 
researcher—created a preliminary coding dictionary 
defining broad categories of findings from the transcripts. 
The coding team also included a second experienced 

qualitative researcher, and a junior researcher. Data were 
further classified from the broad codes into themes (28). 
Coders met periodically throughout the coding process 
to resolve discrepancies and ensure consistency through 
discussion and negotiation (29). We also reviewed any new 
codes or themes that emerged, consistent with a grounded 
theory approach (27,30). We used the ATLAS.ti software 
program (31) to support the coding process.

Results

Our analysis revealed several facilitators and barriers to 
hospitals’ implementation of the obstetric safety bundles. 
Notably, the facilitators and barriers were similar in 
hospitals across the three QICs, and across the bundles 
for PPH, PE, or VTE. Additionally, we found that the 
difference between the higher- and lower-performers 
was rarely due to the presence (or absence) of a particular 
characteristic, but rather higher-performers often 
experienced the same barriers yet demonstrated a greater 
ability to overcome the challenge.

Barriers

We found four common barriers to obstetric safety bundle 
implementation: (I) major changes in existing practice were 
required; (II) inadequate staff and institutional support; (III) 

Table 2 A summary of quality improvement collaborative and hospital characteristics and interviewees

Characteristic
Quality Improvement Collaborative

CMQCC AWHONN ACOG District II

Number of QIC interviews 8 5 15

Types of QIC informants Project administrators, clinical 
leads, data administrators, 
representatives of parent 
organization

Project administrators, clinical 
leads, data administrators, 
representatives of parent 
organization

Project administrators, clinical 
leads, data administrators, 
representatives of parent 
organization

Number of hospitals 7 6 6

Number of hospital interviewees 8 7 10

Types of hospital interviewees Nurse, clinical nurse specialist, 
physician

Nurse, clinical nurse specialist, 
physician

Nurse, clinical nurse specialist, 
physician

Range of annual deliveries 293–5,636 941–5,572 420–7,667

Hospital types represented Community, system Community, system Community, system, academic

Hospital markets represented Urban, rural Urban, rural Urban, rural

ACOG, American Congress of Obstetricians and Gynecologists; AWHONN, Association of Women’s Health, Obstetric, and Neonatal 
Nurses; CMQCC, California Maternal Quality Care Collaborative; QIC, Quality Improvement Collaborative.
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data collection challenges; and (IV) issues with the project’s 
time frame (see Table 3).

Major changes in existing practice were required
The bundles each required changes to clinical practice that 
were noted as challenges. This barrier was most prevalent 
for the PPH bundles that were required to use the metric 
of quantified blood loss (QBL) rather than estimated 
blood loss (EBL). This requirement was established as a 
component of the PPH bundle implemented by hospitals 
in all three QICs as it enabled hospitals to accurately 
measure blood loss and thereby appropriately assess risk for 
PPH. However, as a nurse at one hospital explained, this 
change required additional work during delivery, “They’re 
thinking, ‘How are we going to do [QBL] when we are 
doing all the…’ you know, it’s that whole juggling of duties 
and it’s more work.”

In addition to the increased work that QBL introduced, 
it also raised the issue of introducing physicians to a QBL 
measurement that may differ from their EBL value. For 
instance, a nursing quality and safety officer who oversaw 
15 hospitals for a health system described this dynamic:

“I still think that we have a challenge of some OB 
(obstetric) physicians/providers and multiple anesthesia 
providers don’t truly believe in the numbers we give them. 
Because what we learned was when we quantify blood loss 
with Cesarean section, we actually are seeing much lower 
blood loss. So for example, surgeons will say in a routine 
C-section, a patient loses 800. We were measuring 300–
500 mL (milliliters) in a routine C-section. So when we 
quantified and got those numbers, they didn’t believe us.”

To overcome these challenges, several sites reported that 
reinforcement and consistent messaging helped to make 
QBL part of routine practice.

Inadequate staff and institutional support
Lack of staff support and staff turnover presented another 
barrier to safety bundle implementation. First, if there was 
no staff member to champion the quality improvement 
initiative, implementation was a challenge. An obstetric 
physician at one hospital described this dynamic: “And 
even though they [the anesthesia department] work with 
us in surgical emergencies on labor and delivery, we really, 
we didn’t have a leader from their group that was willing 
to collaborate with us.” This gap could thus compound 
issues related to multidisciplinary engagement as clinicians 
from different specialties collaboratively work together to 
implement the bundles. In addition, many staff members 

mentioned that staffing issues such as having inadequate 
time to manage the quality improvement project and staff 
turnover (e.g., losing project champions) created challenges 
that ultimately impacted their implementation timelines (see 
Table 3).

Related to the issue of staffing was the notion of the need 
for institutional support of the program. Some hospital 
administrators protected time for their quality improvement 
project staff, enabling them to better engage with the 
QIC and access the resources promulgated by the QIC. 
The QICs purposely required department administrators 
and directors to sign a letter offering institutional support 
prior to beginning the project. However, this support 
did not always translate to allocation of resources for the 
project. Some hospitals struggled to find sufficient time and 
resources to engage with the QIC, including having time 
for nurses to attend education sessions.

Data collection challenges
A critical part of the efforts by each of the three QICs was 
to collect and report data in order to evaluate the impact 
of their projects. This effort necessitated data reporting 
by all hospitals, and this activity proved to be a major 
challenge. Some hospitals made efforts to build tools in 
their electronic health record (EHR) in order to track 
patients with PPH or PE, but some EHRs were limited in 
how amendable they were. As a result, nursing staff often 
did manual chart reviews, which in addition to being time 
consuming, introduced concerns about the validity of the 
data. This latter issue about data validity manifested itself 
in other ways such as when the success of the project as a 
whole was questioned, as described by one physician: “I’m 
just a little concerned that we may not be seeing the whole 
story. Either we’re phenomenally successful, or we just 
don’t have all the data yet. I tend to be a bit cynical so I’m 
thinking that it’s probably the latter.”

One approach mentioned by the interviewees that 
helped to motivate project participants to overcome their 
challenges with data entry was to share the data on an 
ongoing basis. Hospitals viewed sharing data as essential to 
maintain buy-in for the safety bundle implementation.

Issues with the project’s timeframe
Across QICs, the implementation of the obstetric safety 
bundles was also challenged due to constraints with the 
project’s timeline. This challenge was described by one 
hospital’s nursing lead:

“First of all, we had some fairly small numbers that we 
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Table 3 Barriers and recommendations for implementation of obstetric emergency safety bundles

Barrier Representative comment
Recommendations 

from study participants
Representative comment

Major 
changes 
in existing 
practice

I would say the main thing that we had 
significant pushback against from the providers 
and from staff, was quantifying blood loss. It’s 
just a messy, icky thing to do. There was a fair 
bit of resistance to it.

Consistent messaging It’s the consistent messaging that all of us 
being on the same page in terms of giving 
the same message from position leadership, 
nursing leadership, administration It really 
is the most important thing in anything that 
we do that we kind of don’t let up.

Inadequate 
staff support

[The PPH Project] came at a really hard time in 
our hospital because I had just lost a perinatal 
educator that I know would have been a great 
champion with me. It took a lot of work. And 
when it falls on clinical team members who 
already have another role, I think that the best 
possible scenario is to have a perinatal safety 
nurse or clinical educator who would take the 
lead on that. We didn’t have that. So I would 
say that was our biggest challenge.

Dedicated project staff Honestly, I think just resource-wise there’s 
just so much to do. And it’s hard to figure 
out unless you have one person like a 
clinical educator whose full-time job is to 
do that because it is a full-time job. It’s 
so much work. It’s not just reviewing the 
information and figuring out what your 
educational materials are. It’s also just 
doing that kind of one-on-one follow-up 
when people have so many questions about 
how it fits into our environment.

Need for 
institutional 
support

I wish I would have had a better structure at my 
current institution to attend the implementation 
meetings. Some of the other institutions that 
were present during these quarterly meetings 
had a whole team to take in and carry the 
task where unfortunately for (our) hospital, 
sometimes there was just me or one or two 
other nurses. So I wish I had more support 
from my institution to maximize the sharing of 
information. We did the best we could.

Commitment from the 
board level down to the 
unit level

Well I mean, other than money, definitely all 
the data and our improvement is tracked 
through multiple different committees all the 
way up to the board level. So they look at 
this work on a regular basis and they look to 
see that we are able to improve or sustain 
our improvements. So they are committed 
to supporting us I think.

Data 
collection 
challenges

We didn’t have a quality department that was 
involved in our data collection, so the data 
collection fell to myself and the nurse manager. 
So it was combing through logs. I had the 
nurses collect data. But then it wasn’t always 
as trustworthy as I wanted it to be.

Sharing data You need to share data. You know, where 
you are when you started, and you know, 
how are the processes changing. And is it 
ultimately affecting our outcomes. I think 
that’s all really important information to 
share with our medical centers and, you 
know, during different initiatives we would 
put charts up on, you know, how often we 
were quantifying blood loss or how often we 
were treating high blood pressure, and really 
showing our improvement on the initiative. 
You know, keeping that momentum going. I 
think that’s really important.

Issues with 
the project’s 
time frame

It was just really busy. So the staff… we 
gave them more time than I think some of 
the other hospitals before we really started 
to push it, and mandate it, and say that’s it 
everybody gets done… We had added more 
documentation, they had at the end of the 
delivery to pay attention and make sure that 
the count is done, and so it was a lot and the 
staff had to do it. It was tough, it was tough on 
them, a lot of changes going on.

Breaking down the 
implementation into 
steps

It would be easier to do and to take on if 
you did smaller parts of it at a time. So 
really focusing on, you know, a few key 
elements of it. And then bringing it all 
together would maybe have made it a little 
bit... almost easier to take on.
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were working with. It’s like serious complications they were 
looking for. And then this was a totally brand new project. 
So it did take a while to figure out what we really wanted 
to look at. And then I think the fact that the project was so 
short-lived. I don’t think it gave us enough time to really 
see the trends and see the effects of all the things that were 
put in place.”

Some hospital interviewees discussed that breaking down 
the implementation process into step-by-step pieces could 
make it feel more manageable and reduce staff concerns 
and perceptions about being overwhelmed by the bundle 
implementation project. 

Facilitators

Our analysis revealed two common facilitators that were 
in the control of the hospital itself that helped with safety 
bundle implementation: training and education; and 
multidisciplinary engagement (Table 4). 

Training and education
Training and education were viewed by hospitals as essential 
to transform care delivery. For instance, one nurse noted: 
“We felt that [the education modules] were well done and 

it really spoke to the ‘why.’ And it kind of made everyone 
really aware from the start of what we were doing and why 
we were doing it. So it was really important to set that 
message from the get-go…” Importantly, training and 
education occurred via multiple formats: use of simulations 
and drills, online modules, inter-organizational learning, 
and grand rounds lectures. These different modalities 
expanded the opportunities for learning beyond a top-down 
approach from the QIC organizers to the participants and 
offered hospitals the ability to develop their own approaches 
to education. 

In this vein, a motivated and engaged CNS was often 
viewed as essential for the success of the project because 
that staff member could lead and drive the education and 
training.

Multidisciplinary engagement
Hospitals viewed multidisciplinary engagement as 
collaboration between managers, physicians, nurses, 
pharmacists, and technicians from multiple departments and 
viewed this engagement as a critical element of what made 
safety bundle implementations effective. Furthermore, 
hospitals noted how tools supplied by the QICs helped to 
support multidisciplinary engagement efforts within their 

Table 4 Facilitators of hospital implementation of obstetric emergency safety bundles

Facilitator Representative comment

Training and 
education

I think the drills, they drive home how the bundles, in particular the checklist and the poster cards, can really be 
utilized to promote situational awareness, promote appropriate treatment algorithms in order to maximize the 
outcomes.

Education is critical. You know, you have to kind of sell why you’re going to, I mean, the code white cart, they loved 
it—there was no pushback against that. Having a Bakri, we had never had a Bakri until 2011 and so learning about 
that, they were thrilled to learn about that. Docs loved learning a new gizmo... The QBL (quantified blood loss) was 
the predominant thing. They were very willing to drill. They love the drilling.

Multidisciplinary 
engagement

Make sure that you have a team, an implementation team that is collaborative. So it includes everyone who is going 
to be touched by the QI (quality improvement) project. In the OB (obstetrics) hemorrhage case, make sure you have 
anesthesia, and blood bank, and provider leadership, and nursing leadership at the table. And that that team that 
is going to continue to work together if the implementation progresses, even if it takes two years, because it will 
probably take that long, to do it well and make sure that all of the pieces are… and you know now what we’re starting 
to understand is that that team should also probably include a patient or a family member and ideally someone who 
has had an event like an infarct or hemorrhage.

The biggest thing is multidisciplinary. They really need a champion on each level because it’s really sending that same 
message from every contact point for the patient. So, if you have nursing driving it, if you don’t have a physician 
engagement it’s not going to be completely successful. And same with blood bank and anesthesia - I mean if 
anybody says, ‘Oh this is nonsense,’ if anesthesia is not addressing their docs it doesn’t mean anything for me to go 
to one of the anesthesiologists and say, you know, ‘You didn’t allow enough time to quantify for this blood loss,’ or ‘You 
didn’t’—it means a lot more coming from somebody in their own department. So really just having that representation 
from all areas that are impacted by that safety initiative that you’re doing.
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institutions. In particular, hospitals discussed how helpful 
debriefing tools were. One nurse explained, “The debriefing 
tool I think has been probably one of the best pieces, or 
best tool for me and for my staff, because we walk away, 
let’s say like our OB hemorrhage. You know with every OB 
hemorrhage, something different happens. And we use that 
tool to come together and talk about, you know, what went 
right, but also what went wrong, and then how could we 
improve.”

A common challenge with multidisciplinary teams that 
focused on safety bundle implementation involved the lack 
of engagement by anesthesiologists: “I find that anesthesia 
providers are probably the more challenging group to 
really believe in this. I saw that in my own medical center 
and I continue to see that in our 15 medical centers.” 
One approach that appeared to help garner buy-in from 
anesthesiologists was presenting evidence to them. As told 
by one hospital’s nurse lead: “I think when Dr. [XXX]… I 
can’t remember if there was an article, or something, that 
he brought to the anesthesiologist where he had identified 
that this is what should be done on every case, every case 
should be QBL not estimated…And then the acceptance by 
the physicians… And having them understand the benefit of 
doing it with all of our cases.”

Discussion

Translating best practices in reducing maternal mortality 
and implementing new approaches to improving care 
across diverse contexts remains challenging. By examining 
facilitators and barriers to implementation of obstetric 
emergency safety bundles in hospitals that participated 
in QICs across five states, we aimed to identify lessons 
learned to support future hospital implementation efforts. 
Briefly, we found that major changes to existing practice, 
maintaining appropriate staffing, obtaining institutional 
support, reporting data, and managing project timelines 
are challenges to implementation that can be addressed by 
the hospital’s management. Importantly, overcoming these 
barriers is rarely accomplished with a single solution, but 
rather requires viewing the implementation holistically and 
employing a coordinated effort to incorporate the safety 
bundles into routine care. At the same time, training and 
education and multidisciplinary engagement were found to 
facilitate successful implementation of the safety bundles.

Significant attention and focus have been recently drawn 
to improving the care for women with PE, PPH, and VTE. 
For instance, several professional associations formed the 

National Partnership for Maternal Safety (NPMS)—a 
workgroup of the Council on Patient Safety in Women’s 
Health Care (24,32). NPMS developed safety bundles 
that included evidence-based standardized protocols and 
guidelines to address the obstetric emergency conditions (24).  
However, a recent survey found that only 67% of obstetric 
units utilized an available PPH safety bundle, despite the 
evidence (33). Moreover, that study also found the use of 
safety bundles was biased toward large, academic hospitals. 

The findings we report can aide in hospitals’ efforts to 
standardize care around obstetric emergencies via safety 
bundle implementation. Previous work has identified similar 
barriers in the implementation of obstetric emergency 
safety bundles (20,34,35). Specifically, Vamos et al. 
examined the implementation of an obstetric PPH bundle 
in hospitals through a quality collaborative in Florida (34). 
That study identified critical determinants of practice 
including leadership and staff buy-in. However, our results 
demonstrate that these challenges were not idiosyncratic 
to those individual bundles and the states that they were 
examined within, but persist across different regions of the 
country and in multiple bundle implementations mediated 
by three distinct QICs. Our results additionally highlight 
that hospitals have management approaches at their disposal 
that can overcome identified barriers, which may be critical 
as QI efforts in maternal care expand nationally.

Our findings additionally offer insight into areas that QICs 
can specifically target to help support implementation (36).  
For example, our finding regarding the challenges related 
to institutional support suggests that the QIC may be well 
positioned to guide hospital leadership in evaluating the 
fit between the changes required to implement the bundle 
and their specific institutional practices and resources. 
Nonetheless, investigations into QICs to date have largely 
focused on the participants, with considerably less attention 
paid toward the multi-level interactions between the 
participants and the QIC (35). Our findings agree with 
previous research (37) in that understanding how QICs 
incorporate participant data and feedback to improve their 
operations will be essential to improve the efficacy of QICs.

Study limitations

Our study should be interpreted in light of several 
important limitations. This study sampled a small number 
of hospitals for each QIC, and a relatively small number 
of individuals within those institutions. Given the time 
and energy constraints of qualitative studies, there are 
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significant barriers to large-scale studies. Similarly, 
our study cannot attest to the impact of safety bundle 
implementation on the processes and outcomes of care. 
Each QIC collected process metrics including the percent 
of safety bundle components adopted for each hospital, but 
this data was unavailable to our research team due to data 
use agreements between the hospitals and the QICs. We 
relied on the QIC knowledge of this data and their tacit 
knowledge of hospital engagement to help select hospitals 
for our further inquiry, but recognize that this selection 
could have been biased. Likewise, our study may be subject 
to non-response bias because some hospitals nominated by 
the sites did not respond to our solicitation to participate 
in the study. There are several sources of variation that 
could account for the barriers and facilitators we observed. 
Chief among these may be the design of the safety bundles 
offered by each QIC, which varied within condition and 
across sites. Exploring the sources of variation outside the 
managerial control of the hospital was beyond the scope 
of this current study, but remains an important area for 
further research. Additionally, given the timeframe of the 
quality improvement project, we were unable to evaluate 
sustainability of the use of the safety bundles. Reassessing 
the extent to which obstetric emergency safety bundles are 
used over extended periods of time is critical for all quality 
improvement efforts, and is another area for future research 
related to the obstetric emergency safety bundles.

Conclusions

While clinical approaches to preventing maternal mortality 
from PPH, PE, and VTE have been developed and 
packaged into safety bundles, less attention has been given 
to the implementation issues that hospitals may face. 
The detailed description and potential solutions to these 
challenges that this study reports can help hospitals realize 
the potential benefits of the safety bundle implementation. 
This study highlights key barriers and facilitators that 
hospital management can influence in order to improve the 
implementation of best practice approaches to standardizing 
care and preventing maternal morbidity and mortality.
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