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Abstract 

 The United States has the worst maternal morbidity and mortality in the 

developed world, with a maternal death rate of 17.3/100,000 live births. Efforts to 

improve this have not been fruitful. This dissertation suggests that future research with a 

patient safety focus and human factors framework may improve our understanding of this 

multifactorial problem and identify new potential solutions for improving this devastating 

crisis. The first manuscript is a scoping review discussing the use of trigger tools to 

identify women in labor in need of care escalation. The second manuscript is a realist 

review describing current approaches to the problem of obstetric failure to rescue. The 

third manuscript details a convergent parallel mixed methods study looking at the 

systems-level factors affecting nurses who are caring for women in labor and makes 

recommendations for systems changes with the potential to improve outcomes. 

 

 
 
Key words: maternal morbidity and mortality, patient safety, human factors
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Introduction 

Overview  

This mixed methods dissertation addresses maternal morbidity and mortality 

through the lens of the sociotechnical and human factors perspectives of the obstetric 

system. Studying how people interact with systems offers an opportunity to identify what 

goes wrong and how it goes wrong to cause maternal harms. Sociotechnical systems 

theory asserts that system design and improvement must consider human interaction with 

technology to achieve optimal results.(1) A sociotechnical system includes social, 

psychological, and technical elements.(2) Social elements are ways that people interact 

with one another, including teamwork and communication. Psychological elements are 

the intrapersonal aspects of the individual, such as education, emotional state, and 

acquired skills. Technical elements incorporate technology (such as computers and other 

equipment) as well as also physical plant attributes such as floor materials, workspace 

design, and the heating and cooling of the workplace.  

Nurses are relied upon to provide continuous assessment for women in labor. 

Thus, studying nurse-work system interactions may help the development of system 

improvements. By pursuing a better overall understanding of the work system, this 

project provides insights to create new systems and repair or redesign current systems to 

prevent maternal morbidity and mortality. 

Background/Problem/Gap 

Severe maternal morbidity affects approximately 50,000 American women 

annually, and the rate of maternal mortality in the United States is 17.3/100,000 live 

births, far exceeding similarly-resourced nations (see Figure 1). (3,4) These rates are 
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worse for women who identify as Black, Indigenous, and People of Color (BIPOC) (see 

Figure 2). Over 78% of American maternal deaths are preventable (5) and these care 

failures are the consequence of the defects in the system of care. (6)  

There is scant work describing the obstetric work system. The extant research has 

described system effects on medical-surgical nurses (7,8), neonatal outcomes (9), and 

cardiac nurses (10), but there is inadequate research describing the obstetric work system 

or effects on obstetric nurses. Other researchers describe obstetric nurses’ experiences of 

being “swamped” by too many simultaneous tasks (11) and the potential consequences of 

understaffing (12), but complete system assessment has not yet occurred. The language of 

human error is often used, implying that outcomes can be improved by the actions of 

individuals, which does not reflect a fundamental principle within safety science of 

looking to the systems-of-work for causes of failure. (13) Sociotechnical challenges are 

less examined despite expert recommendations that this approach is preferred. (14–16) 

Prior work has also examined systems issues following maternal deaths (17–21), but 

these retrospective studies are restricted to events resulting in maternal harms and thus 

may have both hindsight and outcome biases. There is minimal research in obstetrics 

addressing how nurses are affected by the sociotechnical system in which they work. 

(12–14)  

Design and Methods  

The dissertation research used a mixed methods observational study design 

synthesizing observations of the labor and delivery unit, and analyzing and integrating 

quantitative survey and qualitative interview data to analyze the work system and make 
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recommendations for future research and changes to the work system to decrease 

maternal harms. 

Aim 1: Assess systems-level factors affecting obstetric nurses during critical 

decision-making. 

 Observations of the labor and delivery unit occurred over six nursing shifts 

(distributed over days, nights, and weekends) and included information about workflow, 

as well as sketches of the unit to describe processes for admitting, caring for, and 

discharging patients. 

A modified critical incident technique was used to interview nurses, midwives, 

and physicians, opening discussion on situations that did and did not go well during 

patient deterioration. This technique comprised probing questions designed to inquire 

about similarities and differences between the situations the clinicians described. 

Interviews were coded and data were thematically analyzed to understand the factors 

affecting nurses during patient deterioration. 

Aim 2: Identify performance obstacles that increase obstetric nursing workload. 

Nurses were surveyed about performance obstacles experienced in their most 

recent shift. The Performance Obstacles for ICU Nurses survey was adapted for this 

environment and gathered information about specific impediments including nursing 

tasks (precepting new nurses, accompanying patients off unit, communicating with 

patient families), environmental challenges (physical environment and workspace 

design), organizational issues (inadequate handoffs and information from physicians and 

midwives), and other situations that may impede nursing work (disorganized supply 

areas, shortage of computers, pharmacy delays, equipment issues, and poorly stocked 
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patient rooms.)(22) The data were then analyzed to determine how frequently nurses 

experienced the twelve performance obstacles measured by the survey. 

Aim 3: Synthesize the relationships between nurse decision-making and 

performance obstacles by merging the data from Aims 1 & 2 in a joint display. 

Data from observations, surveys, and interviews were merged in a joint display to 

create a complete picture of the systems level factors affecting nurses during patient 

deterioration.  

Key Concepts and Terms 

Maternal morbidity is difficult to study; it occurs frequently but there is no 

consensus as to definition. Severe maternal morbidity is defined by the American College 

of Obstetrics and Gynecology and the Society for Maternal-Fetal Medicine as outcomes 

which were not intended or could not have been predicted.(23) Thus, if an obstetric 

patient with a cardiac condition experiences a planned ICU admission after giving birth, 

her illness would not be counted as severe maternal morbidity because her ICU 

admission was pre-planned. This definition of several maternal morbidity does not 

capture all birthing people experiencing serious pregnancy-related illness in the United 

States. However, this definition does promote a focus on preventable maternal morbidity 

and failure to rescue scenarios, which is a key to decreasing maternal mortality.  

Maternal mortality occurs at a high rate in the United States, but it is a small 

number of deaths (approximately 700 maternal deaths annually), making it difficult to 

identify causal patterns.(24) One solution to this problem is the study of near miss 

events. Near miss events occur when a patient experiences clinical deterioration but is 

successfully cared for and their condition improves.(25) Near miss events likely have 
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similarities to situations resulting in patient death.(25) Studying near miss events may 

help researchers understand system weaknesses during the care of women in labor. 

Sometimes flaws in the system do lead to patient death. Failure to rescue 

describes the inability of the healthcare team to save a patient from a medical 

complication. (26) A recent literature review suggests that this phenomenon is due to 

errors in one (or more) of three stages: recognition of deteriorating patient condition, 

communication of patient condition to the team, and appropriate escalation of patient 

care. (27) Rather than focusing only on the individual, a systems model might help to 

understand the barriers to recognition, communication, and escalation. 

Theoretical Framework  

The use of a model to analyze the sociotechnical system is appropriate to 

understand how elements of the work environment contribute to outcomes. The Systems 

Engineering Initiative for Patient Safety (SEIPS) model guides the analysis of the 

hospital labor and delivery work system to illuminate how the system provides patient 

care.(28) The work system includes the people, what they do (task), what they do it with 

(tools), where they do it (work environment) and why they do it (organization). (2) The 

obstetric work system comprises many overlapping subsystems including social systems 

(the people, the professional and personal roles) and technological systems (computer 

hardware, software, and other equipment including IV pumps, electronic fetal heart 

monitors, and the hospital physical plant). 

A more comprehensive understanding of how these subsystems contribute to 

maternal harms can provide insight on potential system changes likely to promote better 

outcomes. For example, when a nurse makes a medication error, this may be due to 
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medication labeling issues, task overload, scanning device failures, or a patient wearing 

an incorrect identification band, among possible causes. It helps to understand the 

subsystems that contribute to the medication error, prior to recommending strategies for 

prevention. The complexity of the obstetric work system means that maintaining safety 

requires a significant investment in developing a thorough understanding of the work 

system and its flaws. 

The SEIPS model frames this dissertation research to evaluate how nurses interact 

with the work system when providing care to birthing people. The dissertation research 

primarily examined the effects of the obstetric work system on the ways in which nurses 

care for birthing people. 

Manuscripts of the Dissertation 

Three manuscripts are included in this dissertation which together provide a 

comprehensive view of the issue of maternal morbidity and mortality and the relation of 

the obstetric work system to the problems within. 

The first manuscript is a scoping review examining the development and use of 

trigger tools for women in labor.(29) Trigger tools prompt clinicians to notice and take 

action when patient condition is deteriorating, using vital sign changes as signals to 

escalate care. These tools have been promoted to prevent late recognition of patient 

deterioration, but there is no consensus on which tools perform optimally.(30) Findings 

from the scoping review suggest tool development largely ignored the context in which 

the tools were used; researchers did not consider the interactions between the tools and 

the clinicians using the tools.(29) The most salient conclusion of this review was that 

further research addressing tool development and implementation is necessary and that 
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contextual factors such as patient acuity and institutional resources should be considered 

when institutions select tools for obstetric units.(29) This conclusion led to the second 

manuscript seeking understanding of other approaches to decrease maternal morbidity 

and mortality. 

The second manuscript is a realist review describing the interventions designed to 

prevent or address obstetric failure to rescue (FTR) events. (31) Most interventions to 

prevent FTR focused on teamwork, clinician education, and protocols surrounding 

maternal care and transfer when care escalation was necessary. (31) We concluded that 

further research could help identify and understand the systems-level factors affecting 

obstetric nurses. (31) This conclusion inspired the dissertation study described in the third 

manuscript. 

The third manuscript reports an original mixed methods research study examining 

systems-level factors affecting obstetric nurses during patient deterioration. The study 

was informed by a pragmatic epistemology, acknowledging that there are many sources 

of truth that make up the reality of the work system. (32) The overall findings indicate 

that nurses suffered from a range of systems level problems amenable to improvement, 

including high task burden, shortages of equipment, and difficult ergonomics, such as 

problems with physical space, orientation of computers, and an excessively loud work 

environment. These results can be used to design changes to the work environment and 

improve outcomes for patients, employees, and institutions. 

Innovation 

The application of the SEIPS framework to the labor and delivery unit is unique 

and provides new information about the obstetric work system. The use of multiple data 
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sources in a mixed methods design provided a thorough picture of the strengths and 

weaknesses of the current work system. This contributes to the patient safety literature by 

providing an improved understanding of the obstetric work system; this information can 

be used to synthesize solutions to work system flaws, towards the goal of decreasing 

maternal morbidity and mortality. 

Figure 1. Selection of maternal mortality ratios, by country (1) 

 

Figure 2. Maternal mortality ratios by racial subgroup in the United States (2007-2016) 

(33) 
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Scoping Review on the Use of Early Warning Trigger Tools for Women in Labor 
Samantha Bernstein 
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50(3))256-65. Scoping Review on the Use of Early Warning Trigger Tools for Women in 
Labor. DOI: 10.1016/j.jogn.2021.01.003 
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Abstract 
Objective- To identify existing obstetric trigger tools, evaluate their sensitivity and 

specificity to correctly identify women in need of care escalation, and describe clinicians’ 

experiences of using these tools while caring for women in labor.  

Data Sources- Iterative searches of three databases: CINAHL, PubMed, and SCOPUS, 

in October 2019 and June 2020 using the keywords maternal surveillance system, 

obstetric*, early warning scores, early warning systems, and trigger tools.  

Study Selection- Primary quantitative and qualitative studies on the utility or 

implementation of trigger tools for women in labor that were written in English. Through 

the initial search, I identified 208 articles and included 11 full-text articles in this review. 

Data Extraction- I extracted data related to aims, population, methodology, outcomes, 

and key findings for each study and entered them into a matrix based on the Joanna 

Briggs Institute Review Guidelines. 

Data Synthesis- Quantitative researchers found that the sensitivity and specificity to 

correctly identify women in need of care escalation of tools varied and recommended that 

institutions should consider burdens of false-positives versus risks of false-negatives 

when choosing a tool for their contexts. Qualitative researchers described clinicians’ 

experiences with the use of trigger tools and systems-level barriers to implementation, 

including lack of training, poor management of implementation, increased workload due 

to redundant charting, and belief that tools were not appropriate for women with low-risk 

pregnancies. High rates of false positives led clinicians to use trigger tools only for 

women with high-risk pregnancies rather than as a screening tool for all women. 

Conclusion- Trigger tools may help with early identification of worsening clinical 

condition, but further research is needed to refine and improve tools, as well as 
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understand best practices for tool implementation. Systems-level factors should be 

considered in tool selection.   
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Table S1. 
Studies Addressing the Use of Trigger Tools for Women in Labor 
 

Author,Year Country Aims Population/Sample 
size 

Methodology Outcomes Key Findings 

Arnolds et 
al., 2018 

United 
States 

Determine if 
vital signs 
triggered the 
MEWC and to 
identify women 
with morbidity 

High risk women, 
N = 400 

Retrospective 281 women (70%) 
triggered the tool, 
99 (25%) had 
morbidity 

The MEWC tool is an 
appropriate 
screening tool to 
identify maternal 
morbidity. 

Austin et 
al., 2014 

New 
Zealand 

Determine if 
the EWS could 
improve 
identification of 
women with 
maternal 
morbidity 

Women 
admitted to 
intensive care or 
high-dependency 
unit. 
N= 64 

Retrospective Tool might have 
reduced severity 
of morbidity in 5 
women (7.6%). 

EWS could speed 
recognition of 
women in need of 
care escalation. 
Women’s vital sign 
charts were 
frequently missing 
values, especially 
respiratory rates.  

Bick et al., 
2014 

United 
Kingdom 

To understand 
current use of 
EWS, including 
barriers to 
uptake 

Heads of 
midwifery 
services, 
N = 107 

Survey EWS used by 99% 
of midwives 
antenatally, 76% 
use for women in 
labor, 100% use 
for women in 
postpartum 
period. Barriers 
include burden of 
charting and 
staffing issues. 

Differences in EWS 
tools being used 
limits ability to 
determine 
usefulness or make 
systems-level 
decisions about 
universal use.  
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Author,Year Country Aims Population/Sample 
size 

Methodology Outcomes Key Findings 

Blumenthal 
et al., 2019 

United 
States 

To compare 
four early 
warning 
systems in 
women with 
and without 
morbidity 

N = 132, women 
with morbidity (n 
= 79) and 
controls (n = 123) 

Retrospective 
 

None of the 4 
systems tested 
demonstrate high 
sensitivity or 
specificity. MEWT 
may have 
acceptable clinical 
relevance for 
most contexts. 

Choice of warning 
system must 
consider context and 
risks of high “false 
alarm” rates such as 
alarm fatigue 

Carle et al., 
2013 

United 
Kingdom 

Development 
of aggregate 
weighted early 
warning scoring 
system to 
predict 
survivorship in 
women 
receiving 
critical care 
during the 
intrapartum 
period 

N = 4440 
n = 2240 for 
model 
development 
n = 2200 for 
validation of 
model 

Secondary 
analysis 

Developed tool 
can accurately 
predict 
survivorship.  

Further research 
necessary to develop 
a tool to use 
throughout all 
maternity wards. 
Experienced 
significant missing 
data, particularly 
respiratory rate.  
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Author,Year Country Aims Population/Sample 
size 

Methodology Outcomes Key Findings 

Carlstein et 
al., 2018 

Denmark, 
Norway, 
and  
Sweden 

Understand 
midwives use of 
early warning 
systems and 
barriers to use 

N = 125 
midwives 
 

Survey N = 13 midwives 
(10%) used early 
warning systems. 
Barriers included 
interrupting 
laboring woman, 
n = 48 (38%), lack 
of evidence for 
systems, n = 42 
(34%), tools not 
being appropriate 
for women in 
labor, n = 42 
(34%), and tools 
taking too much 
time to use, n = 
42 (34%).  

Midwives rarely use 
early warning 
systems. 
Recommend further 
practice assessment 
before 
implementation to 
avoid increasing 
workload for 
midwives.  

Hedriana 
et al., 2016 

United 
States 

Determine if 
single or 
multiple MEWT 
triggers can 
predict 
maternal 
morbidity 

N = 100, 
n = 50 women 
admitted to 
intensive care for  
maternal 
morbidity, 
n= 50 women 
without 
morbidity 

Retrospective 
case-control 

Single or multiple 
triggers are 
related to 
increased 
morbidity. Two or 
more triggers 
warrant increased 
assessment or 
escalation of care. 

Use of MEWTs to 
determine need for 
escalation may 
decrease severity of 
maternal morbidity. 
MEWTs may increase 
situational 
awareness and 
improve women’s 
outcomes. 
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Author,Year Country Aims Population/Sample 
size 

Methodology Outcomes Key Findings 

Mackintosh 
et al., 2014 

United 
Kingdom 

Understand 
implementation 
of MEOWS and 
contextual 
factors 
influencing use 
of system 

N = 45, 
Midwives, 
physicians, and 
managers 

Ethnography Use of MEOWS 
increased inter-
professional 
communication. 
Midwives and 
physicians 
questioned tool’s 
value, tool 
increased 
workload. 
Midwives used 
tool selectively, 
not as universal 
screening tool. 

Significant variation 
in implementation of 
MEOWS. Culture and 
belief about birth 
and safety influenced 
decision-making by 
providers. 

Martin, 
2015 

United 
Kingdom 

Understand 
midwives 
experience 
using MEOWS, 
identify barriers 
to use. 

N = 6 midwives Grounded 
theory 

Barriers: changes 
to practice to 
include MEOWS 
were not well 
communicated, 
midwives lacked 
training in tool 
use, and tool 
required 
redundant 
charting   

Implementation of 
tool requires active 
change management 
involving 
stakeholders. 
Training on tool use 
could improve 
uptake.  
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Author,Year Country Aims Population/Sample 
size 

Methodology Outcomes Key Findings 

Shields et 
al., 2016 

United 
States 

Determine if it’s 
possible to 
reduce 
maternal 
morbidity using 
an algorithm 
based on 
MEWT 

N = 183,191 
births  
n = 36,832 births 
at pilot study 
sites 
n = 146,359 at 
nonpilot study 
sites 
 

Prospective Tool 
implementation 
was associated 
with significant 
reduction in 
severe maternal 
morbidity (-
18.4%, p = .01). 

Could not connect 
reduced morbidity 
with reduced 
intensive care 
admissions. 

Singh et al., 
2012 

United 
Kingdom 

Determine if 
MEOWS can be 
used to predict 
maternal 
morbidity, 
measure 
sensitivity, 
specificity, and 
predictive 
value. 

N = 676  
Consecutive 
admissions 
N = 200 women 
triggered the 
tool, of whom 
n = 86 women 
had morbidity 

Prospective Sensitivity = 89 % 
(95% CI 81-95%) 
Specificity = 79% 
(95% CI 76-82%) 
Positive 
predictive value = 
39% (95% CI = 32-
46%) 
Negative 
predictive value = 
98% (95% CI = 96-
99%) 

Low blood pressure 
values designated as 
abnormal on this tool 
may need 
refinement to 
decrease false 
positives. 
Reasonable 
sensitivity and 
specificity to strongly 
recommend broader 
use for all women in 
labor to identify 
maternal morbidity.  

Note. MEOWS = Modified Early Obstetric Warning System,  MEWS = Maternal Early Warning System, MEWT= Maternal Early Warning Trigger, MERC = Maternal Early 
Recognition Criteria,  EWS = Early Warning System 
 
  



 30 

Table S2 
Comparison of sensitivity and specificity of trigger tools 
 
Tool # variables  Sensitivity Specificity Author Criterion 

Modified 

Early 

Obstetric 

Warning 

System  

7-8 

 

89% 79% Singh, et al, 2012 To predict morbidity 

36.7% 64.2% Blumenthal, et al, 2019 To predict morbidity 

Maternal 

Early 

Warning 

Trigger a 

7-8 13.9% 90.2% Blumenthal, et al, 2019 To predict morbidity 

96.9% 99.9% Shields, et al, 2016 To predict ICU admission only 

Maternal 

Early 

Recognition 

Criteria  

7 34.2% 69.9% Blumenthal, et al, 2019 To predict morbidity 

Maternal 

Early 

Warning 

Criteria  

6 

 

97% 39% Arnolds, et al Single trigger used to predict 

morbidity 

84% 62% Arnolds, et al Recurrent/multiple triggers to 

predict morbidity 



 31 

Maternal 

Early 

Warning 

System  

7 7.6% 97.6% Blumenthal, et al, 2019 To predict morbidity 

Note. ICU = Intensive Care Unit  
a Maternal Early Warning Trigger uses 7 variables for cardiopulmonary, hypertensive, and hemorrhage pathways, and adds 
fetal heart rate as an 8th variable for the infection pathway 
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Table S3 

Signs and Symptoms Included in the Trigger Tools 

 SBP 
(mm 
Hg) 

DBP 
(mm 
Hg) 

HR 
beats/
min 

RR 
breaths/min 

Mental Status SpO2 

on 
room 
air 
 

Temp Oliguria 
 

MEOWSa <90 
or < 
160 

>100 <50 <10 or >30 Not alert < 95% <35°C or 
>38°C 

N/A 

MEWTb <80 
or 
>155 

<45 
or 
>105 

<50 or 
>110 

<12 or >24 “altered” < 94% >100.4°F N/A 

MEWCc <90 
or 
>160 

>100 <50 or 
>120 

<10 or >30 Agitation, 
confusion, 
unresponsiveness 

< 95% N/A <35 mL/hr for >= 2 hours 

MEWSd <101 
or 
>200 

N/A <51 or 
>100 

<9 or >14 Not alert < 90% 
with O2 
therap
y  

<36.6° C 
or > 37.5° 
C 

<75 mL in prior 4 hours 

MERC <90 
or 
>160 

>100 <50 or 
>120 

<10 or >30 Agitation, 
confusion, 
unresponsiveness 

<95% >38.5°C <35 mL/hr for >= 2 hours 

 
Note. MEOWS = Modified Early Obstetric Warning System, MEWT = Maternal Early Warning Trigger, MEWC = Maternal Early 
Warning Criteria, MEWS = modified early warning systems, MERC =  maternal early recognition criteria, SBP = systolic blood 
pressure, DBP = diastolic blood pressure, HR = heart rate, RR = respiratory rate, SpO2 = oxygen saturation, Temp = 
temperature. 
a MEOWS also includes a pain score of >1 on a 0-3 pain scale 
b MEWT also considers FHR > 160 if concerned about sepsis 
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c MEWC also includes a woman with preeclampsia complaining of non-remitting headache or shortness of breath 
d MEWS includes clinicians being worried about woman’s condition. 
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Table S4 
Social Ecological Model Levels Addressed 
 
Author, Year Intrapersonal Interpersonal Institutional Community Public Policy 
Arnolds et 
al., 2018 

X X   X 

Austin et al., 
2014 

X X    

Bick et al., 
2014 

X X    

Blumenthal 
et al., 2019 

X X    

Carle et al., 
2013 

X X X X X 

Carlstein et 
al., 2018 

X     

Hedriana et 
al., 2016 

X X    

Mackintosh 
et al., 2014 

X X    

Martin, 2015 X  X   
Shields et al., 
2016 

X X X X  

Singh et al., 
2012 

X X    
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Abstract 

Background: At least 40% of maternal deaths are attributable to failure to rescue events. 

Nurses are positioned to prevent failure to rescue events, but there is minimal 

understanding of systems-level factors affecting obstetric nurses when patients require 

rescue.  

Methods: A realist review was conducted to identify the nurse-specific contexts, 

mechanisms, and outcomes underlying obstetric failure to rescue and the interventions 

designed to prevent these events. This review included literature from 1999-2020 to 

understand the systems level factors affecting obstetric nurses during failure to rescue 

events using a human factors framework designed by the Systems Engineering Initiative 

for Patient Safety.  

Results: Existing interventions addressed the prevention of maternal death through 

education of clinicians, improved protocols for care and maternal transfer, and an 

emphasis on communication and teamwork.  

Linking Evidence to Action: Few researchers addressed task overload or connected 

employee and organizational outcomes with patient outcomes, and the physical 

environment was minimally considered. Future research is needed to understand 

how systems level factors affect nurses during failure to rescue events. 

Keywords: maternal morbidity and mortality, failure to rescue, human factors, obstetric 

nursing 
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Table 1.  

Summary of Articles Describing Failure to Rescue 

Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

Baird et al., 
2015 

QI project 
managing 

compromised 
obstetric patient 

Recognize, 
Education, 
Activate, 

Communicate
Treat (REACT) 

program 

Educational and 
safety program 

increased 
knowledge and 

decreased 
maternal transfers 

to ICU 

X X  X    X 

Bernstein 
et al., 2017 

Consensus bundle 
for severe 

hypertension 

Bundle of 
evidence-

based 
guidelines, 

“4Rs” 
Framework1 

Improve hospital 
readiness for 
women with 

severe 
hypertension 

X X X X  X  X 

Bingham, 
2012 

Obstetric 
hemorrhage 

Application of 
human error 
research to 
healthcare 

environment 

Using Generic 
Errors Modeling 
System (GEMS) 
may improve 

understanding of 
errors 

X X X X  X  X 

Bingham, 
Scheich, 

QI project 
addressing 
postpartum 

Assess 
structure, 

No hospital was 
fully able to 

implement. 18-

X X X   X  X 
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Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

Bateman, 
2018 

hemorrhage 
processes 

process, and 
outcome data  

month 
implementation 
phase may be 

inadequate 
Bittle et al., 

2018 
QI project to 

improve response 
during 

hemorrhage 

Skills review 
program 

Participants felt 
more confident, 

positive response 

X X X X  X   

Brennan & 
Keohane, 

2016 

Team 
communication 

Promote 
strategies 
improving 

communicati
on 

Trainings such as 
TeamSTEPPS, 

PURE 
Communication, 
SBAR, and I-PASS 

handoffs are 
recommended. 
Safety huddles 

may also be 
helpful. 

X X X   X   

Brown & 
Arafeh, 

2015 

Obstetric sepsis 3-hour sepsis 
bundle 

Hospitals should 
develop 

implementation 
protocol for sepsis 

bundle 

X X X     X 

Chagolla et 
al., 2019 

Postpartum 
hemorrhage 

project  

Before and 
after 

measurement 
using Safety 

Attitudes 
Questionnaire 

Did not reach 
statistical 

significance in 
most domains. 

Perceptions were 
already high. 

Improved feeling 
of nursing care 

X X X   X   
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Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

quality. Actual 
safety not 
measured 

D’Alton et 
al., 2016 

Consensus bundle 
for venous 

thromboembolism 

Bundle of 
evidence-

based 
guidelines, “4 

Rs” 
framework 

Reduce frequency 
of venous 

thromboembolism 

X X X   X  X 

Dadiz et al., 
2013 

Delivery room 
communication 

Simulation Communication 
and perception of 
communication 

improved 

X X X      

DeTina et 
al., 2019 

Identify barriers to 
hemorrhage 

bundle 
implementation & 

high impact 
components 

Delphi 
consensus 

building 

Barriers poorly 
defined. Highest 

impact 
components are 
protocols, drills, 
quant blood loss 

measurement, and 
huddles/debriefing 

X X X   X   

Friedman 
et al., 2016 

Cohort study of 
50.4 million births 
measuring hospital 
volume and failure 

to rescue risk 

Measuring 
hospital 

volume and 
failure to 

rescue risk  

Both high and low 
volume is 

associated with 
increased risk of 

FTR, but individual 
hospital 

characteristics 
may have greater 
effect on outcome 

X     X  X 

Geller et 
al., 2006 

Women with 
preventable 

Develop 
understandin

Preventable 
deaths are due to 

X X X   X  X 
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Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

morbidity and 
mortality (n=79)  

g of 
preventability 
of maternal 

morbidity and 
mortality 

delays in 
diagnosis, 
treatment,  

and inadequate 
documentation 

Howell et 
al., 2018 

Consensus bundle 
for reduction of 
racial disparities 

Bundle of 
interventions 
for healthcare 

systems to 
use, 

addressing 
racial and 

ethnic 
disparities  

Improve quality of 
maternal health 
care and reduce 

disparities 

X X    X  X 

Ivory, 2014 Bedside nurses 
documenting 

failure to rescue 

Standardize 
language 
used in 

perinatal FTR, 
Delphi study  

Consensus on 
documentation 
terminology can 
improve process 

measurement 

X X X   X   

Kleppel et 
al., 2016 

Maternal 
morbidity and 

mortality 
increasing, “near 

misses” increasing 

National 
initiatives to 

improve 
safety 

Improving d/c 
teaching, 

coordination of 
care, and better 

tracking improves 
maternal safety 

X X X   X  X 

Ladouceur 
& 

Goldbort, 
2019 

Community 
hospital QI project 

to improve 
quantification of 

maternal perinatal 
blood loss 

Provide 
education to 
nurses and 

physicians to 
begin 

quantitative 

Education for 
nurses and 

physicians on 
methods of blood 

estimation vs 
accuracy were 

X X X   X   
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Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

measurement 
of blood loss  

helpful for 
compliance 

Lazarra et 
al., 2014 

Use of Rapid 
Response systems 

to manage 
obstetric 

emergencies 

Describe best 
practices for 
use of Rapid 

Response 
Teams in 
obstetrics 

Rapid Response 
Teams are 

beneficial with 
significant admin 

and unit-level 
support. Most 
important is 

building processes 
that work for 
institution. 

X X    X   

Leovic et 
al., 2016 

Obstetric intensive 
care unit (ICU) 

Promotes a 
new model: 

virtual 
obstetric ICU  

Placing patients 
centrally in the 
hospital with 

creation of mobile 
ICU team to care 

for critically ill 
women has 
potential to 

improve outcomes 
for staff and 

patients 

 X   X X X X 

Lundsberg 
et al., 2018 

185 California 
hospitals 

Measure QA 
processes in 
use in 185 
California 
hospitals 

10% of hospitals 
did not regularly 
review morbidity 

and mortality 
cases  

     X   

Lyndon, 
2019 

Preventable 
maternal 

morbidity and 
mortality 

Connection 
between 

communicati
on, safety 

Improvements will 
require significant 

culture change, 
beyond use of 

X X     X X 
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Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

culture, and 
failure to 

rescue 

structured 
communication 

tools 
 

Main et al., 
2015 

Consensus bundle 
on obstetric 
hemorrhage 

Bundles of 
interventions 

to prevent 
and respond 

to 
hemorrhage 

Reduce frequency 
of hemorrhage 
with > 1500cc 

blood loss, 
improve maternal 

outcomes 

X X X   X  X 

Main et al., 
2015 

67,000 births at 16 
California hospitals 

Validation of 
CDC severe 
maternal 
morbidity 

criteria 

CDC criteria had 
high sensitivity= 
0.77 and PPV = 
0.44, thus can 

serve as 
administrative 

measure of SMM 
for population  

   X  X X  

Main et al., 
2017 

147 California 
hospitals with 

>330,000 births 

Collaborative 
QI project to 

decrease 
maternal 

hemorrhage 
using “4 Rs” 
framework 

Implementation of 
safety bundles can 

be scaled up to 
decrease 

hemorrhage rates 

X X X   X  X 

Morton et 
al., 2019 

Pregnancy related 
deaths in 

California, all 
causes, N=203 

Retrospective 
chart review 
to identify 
themes, 

opportunities 
for 

preventing 

Facility readiness, 
patient education, 

coordination of 
care, and 

education of 
bedside clinicians 

X X    X   
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Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

deaths using 
“4 Rs” 

Framework 

are opportunities 
for improvement 

Morton et 
al., 2019 

Pregnancy related 
deaths in 

California from 
preeclampsia/ecla

mpsia, N=54 

Retrospective 
chart review 
to identify 
themes, 

opportunities 
for 

preventing 
deaths using 

“4 Rs” 
Framework 

Standardizing 
protocols and 

improving 
response, issues 

with recognition of 
patient 

deterioration, 
inadequate 
treatment 

X X    X X  

Puck et al,. 
2012 

Maternal cardiac 
arrest 

Obstetric life 
support 
training 
program 

Individuals 
improved 

knowledge and 
better response of 
teams than with 

traditional 
Advanced Cardiac 

Life Support 
training 

X X    X X  

Raab et al., 
2013 

Three academic 
medical facilities 

Collaborative 
patient safety 

initiatives 

Improved health 
outcomes for 
women and 
neonates. 

Programs require 
both frontline and 

institutional 
support 

X X X   X X  
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Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

Seacrist et 
al., 2018 

Six hospitals 
(nurses and 

physicians, N=21)  

Qualitative 
study 

describing QI 
project 

experience to 
reduce 

maternal 
mortality due 

to 
hemorrhage 

Barriers: negative 
individual 

attitudes, lack of 
resources, lack of 
admin support. 

Facilitators: Admin 
support, presence 

of nurse and 
physician 

“champions,” 
culture of safety 

X X X     X 

Seacrist et 
al., 2019 

Pregnancy-related 
deaths in 
California, 
obstetric 

hemorrhage, N=33 

Retrospective 
chart review 
to identify 
themes, 

opportunities 
for 

preventing 
deaths using 

“4 Rs” 
Framework 

Need for improved 
protocols, better 

access to 
equipment, better 
measurement of 

blood loss to 
facilitate provider 

recognition, 
reduction of delays 

in care, better 
transfer 

procedures  

X X    X X  

Seacrist et 
al., 2019 

Pregnancy-related 
deaths in 

California, sepsis  
N=27 

Retrospective 
chart review 
to identify 
themes, 

opportunities 
for 

preventing 
deaths using 

Women delayed 
seeking care, 

providers missed 
clinical signs of 

worsening 
condition, 

therefore late 
antibiotic 

administration. 

X X    X X  
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Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

“4 Rs” 
Framework  

Poor 
communication 

during 
hospitalization and 

after patient 
discharge. 

Simpson, 
2005 

Intrapartum care Failure to 
rescue and 

measurement 
of quality 

Proposes the use 
of “failure to 

rescue” in 
maternity care, 
recommends 

development of 
outcome 

measurement 
techniques 

 X X   X  X 

Simpson, 
Lyndon, & 
Rule, 2016 

Bedside obstetric 
nurses’ experience 

(N=884) 

Inadequate 
staffing 

Missed care, due 
to task overload 
opens possibility 

of FTR, and 
increases nurse 
stress and job 
dissatisfaction 

X X    X X X 

Suplee, 
Kleppel, & 
Bingham, 

2016 

Patient education Nurse-
provided 

materials and 
discharge 

information 
for 

postpartum 
patients 

Different 
information given 

to different 
patients based on 
individual nurse 

judgement, within 
and across 
hospitals 

X X    X   
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Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

Vanderlaan 
et al., 2019 

High maternal risk 
births in Georgia 
from 2008-2012,  

N = 6,427 

Hospital self-
described 
maternal 

level of care 

No association was 
found between 
hospital level of 

care and delivery 
outcome. More 

research to define 
maternal levels of 
care is warranted. 

 X    X  X 

VanOtterlo
o et al., 

2019 

87 pregnancy-
related deaths due 
to cardiovascular 

disease  

Retrospective 
chart review 

with thematic 
analysis using 

4Rs 
framework 

Need for better 
regionalization and 
transfer protocols, 

education of 
nurses/providers 

on 
signs/symptoms. 
Significant delays 

in 
treatment/transfer 

X X X   X   

VanOtterlo
o et al., 

2019 

29 pregnancy-
related deaths due 

to venous 
thromboembolism 

Retrospective 
chart review 

with thematic 
analysis using 

4Rs 
framework 

Need for improved 
patient education, 

care protocols, 
appropriate tools 

not always 
available. Many 
nurses/doctors 

missed signs and 
symptoms; timing 
of treatment was 

an issue. 

X X X   X   

VanOtterlo
o & 

High risk 
pregnancy 

Regionalizatio
n can provide 

risk-

Improvement via 
implementation of 
better systems of 

X X X   X X X 
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Author, 
Date 

Context Mechanism Outcome Components of SEIPS model included 

    Work System or Structure Process Outcomes 

Person Organi
zation 

Tech 
& 

tools 

Tasks Environ
ment 

Employee and 
organizational 

outcomes 

Patient  
Outcomes 

Connelly, 
2018 

appropriate 
care  

care and protocols 
for transfer  

Witcher & 
Sisson, 
2015 

Bedside obstetric 
nurses 

Opportunities 
to improve 
outcomes 
identified 
through 

Covey’s Circle 
of Influence 

Theory 

Nurses should 
focus efforts 

where they can be 
most useful: via 

actions within the 
scope of nursing 

practice. 
Opportunities 
increase with 

improved 
knowledge and 
technical skills 

X X X X  X  X 

 
Note.  “4Rs” framework- Readiness, Recognition and prevention, Response, and Reporting and systems learning, PPV = positive predictive value, SMM = 

severe maternal morbidity 
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Abstract 
Objective: To identify the systems level factors affecting registered nurses during care of 

women in labor experiencing clinical deterioration. 

Data Sources: Observational, survey and qualitative interview data were collected on the 

labor and delivery floor of a tertiary care center in Boston, Massachusetts from July 2021 

through August 2021.  

Study Design: A convergent parallel mixed methods observational study.  

Data Collection/Extraction Methods: Observations, survey data from the Performance 

Obstacles for ICU Nurses instrument (adapted), and semi-structured interviews with 

nurses, midwives, and physicians were used. Survey eligibility included registered nurses 

with 3 months of experience on the unit. Registered nurses, physicians, and midwives 

with 3 months of experience on the unit were eligible for the interviews. Interviews were 

coded using Bradley’s integrated deductive and inductive methods and the Systems 

Engineering for Improving Patient Safety (SEIPS) categories. 

Principal Findings: The SEIPS model was useful in framing identified performance 

obstacles of nurses in the care of women in labor; many of these are amenable to design 

improvements, including task overload, shortages of tools/technology, and ergonomic 

changes to work environment. Emergent themes also imply a relationship between task 

overload and feelings of burnout. 

Conclusion: Specific performance obstacles are common in obstetrical units and may be 

factors related to maternal morbidity and mortality. Healthcare administrators and 

clinicians responsible for designing care/making care improvements to hospital units 

should consider teamwork and communication strategies that may mitigate the harms of 

other performance obstacles. 
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Callout Box: 

What is known about this topic:  

• Maternal morbidity and mortality are deeply complex and multi-factorial with myriad 

factors affecting the rising rates in the United States.  

• Nurses spend more time with patients than other clinicians and are well-positioned to 

prevent or respond to a patient’s worsening clinical condition. 

• Task overload is one factor that affects nurses during care of labor and delivery patients 

and nursing short staffing contributes to this problem. 

What this study adds: 

• Difficulties using electronic health records (EHRs) and being short of critical equipment 

are additional performance obstacles for nurses as they care for individuals in the birthing 

process. 

• Unit design and improvement of ergonomics may decrease the work burden of nurses. 

• While good teamwork mitigates task overload to a degree, when nurses feel swamped, 

they experience feelings of inadequacy and have concerns for patient and personal safety. 

 

Introduction 

     Maternal morbidity and mortality in the United States have doubled over the past 40 

years.(4)The most recent available statistics indicate there are 17.3 maternal deaths per 

100,000 live births, with 40-70% of these deaths considered preventable.(3,5) While 

there is no consensus definition of severe maternal morbidity (SMM), it is understood as 

a precursor to maternal mortality and includes a variety of diagnoses, such as 

preeclampsia/eclampsia, cardiovascular conditions, hemorrhage, sepsis, and thrombotic 
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events. (5)(23) Women who are Black, Indigenous, and People of Color (BIPOC) have 

higher rates of severe maternal morbidity and mortality.(6) The rate of maternal death for 

Black women is 41.7/100,000, for Indigenous women is 28.3/100,000, for Asian women 

is 13.8/100,000, and for White women is 13.4/100,000.(1) As 40-70% of these deaths are 

considered preventable, these high rates of maternal morbidity and mortality are a patient 

safety concern. 

     The goal of patient safety is the avoidance of preventable patient harms. The Agency 

for Healthcare Research and Quality recommends a patient safety approach in obstetrics, 

further suggesting that hospitals partner with nurses in this work.(2,3) One goal of the 

patient safety approach in obstetrics is to improve early identification of patient 

deterioration with the goal of reducing preventable morbidity and death. (4) When 

women are in labor, patient deterioration may be identified by changes in vital signs, 

level of consciousness, and/or sudden increases in pain. 

     Nurses have a significant effect on patient safety.(35–37) Clinical deterioration affects 

patient safety in medical surgical and intensive care environments.(7,8,10) Nurses affect 

a patients’ likelihood of experiencing c-section.(38,39) High task load due to inadequate 

staffing has also been studied as a contributor to impaired patient safety and potential 

increase in failure to rescue events.(11) Failure to rescue events are prevented by early 

recognition of patient deterioration.(15) (34) Obstetric nurses are well-positioned to 

improve obstetric patient safety and new perspectives might inform a better 

understanding of contextual factors affecting bedside nurses. 

     One perspective, the Systems Engineering Initiative for Patient Safety (SEIPS) model 

has been utilized to assess the work system and processes of cardiac, critical care, and 
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primary care nurses.(10,40–42) This model aligns well with obstetric nursing and was the 

guiding framework for this research to answer the question: This research used the SEIPS 

model to address the question: what are the systems level factors affecting nurses 

during labor patients’ clinical deterioration?  

Methods 

Design and sample  

     We used a convergent parallel mixed methods design to guide three types of data 

collection approaches: observational, quantitative survey, and qualitative interviews.  A 

mixed methods approach was selected for this research because understanding both the 

context of nurses’ work experience and content of their daily shifts was essential to 

answering the research question. The Agency for Healthcare Quality and Research 

(AHRQ) recommends the use of mixed methods approaches to study the work system. 

(34,43,44) The SEIPS model guided the design of the research strategy, including the 

development of the interview guide and the selection of the quantitative instrument.(45)  

     The study setting was the labor and delivery floor of an urban tertiary care center in 

Boston, Massachusetts with approximately 3500 births/ per year. Data were collected 

during July and August of 2021. Quantitative and qualitative data were collected 

simultaneously, analyzed separately, and converged for understanding. (46) Inclusion 

criteria were registered nurses, physicians, and certified nurse midwives working on a 

specific labor and delivery unit in an urban tertiary care hospital for a minimum of three 

months. Recruitment occurred via email, flyers in workspaces, and direct approaches by 

the principal investigator (PI). The only exclusion criterion was lack of willingness to 
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participate. Data were obtained from interviews and surveys. Observations were used to 

provide context for the PI who interviewed all participants.  

     The Good Reporting of a Mixed Methods Study (GRAMMS) criteria was used to 

maintain rigor and transparency in reporting (47); recruitment methods are described 

here, along with Institutional Review Board permissions, types of data to be collected, 

interview questions (Appendix B), and recording methods are included. We have also 

included the structured form that was used during observations (Appendix A) and the 

instrument used for quantitative data collection (Appendix C). This low risk research was 

deemed exempt by the institutional review boards of the Medical University of South 

Carolina and Mass General Brigham.  

Qualitative  

     Observations included all daily nursing tasks, as well as inter-disciplinary safety 

rounds, pre-procedure huddles, triage huddles, and hemorrhage huddles and occurred 

during eight nursing shifts (totaling approximately 90 hours) across weekdays, nights, 

and weekends. These data were used for background context and informed interview 

questions. (Appendix B) The principal investigator (PI, SB) used an observation template 

upon which to record data (Appendix A) and observed from the nurses’ station, triage 

area, hallways, physician work areas, and patient care areas.  

     Semi-structured interviews of the nurses, physicians, and certified midwives included 

questions about important events related to maternal deterioration to elicit stories about 

those events. The PI used a modified critical incident technique to guide the development 

of semi-structured interview questions and for documentation of responses.(48) The 

sampling goal to reach thematic saturation was 20 nurses and 10 physicians and 
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midwives.  Physicians were recruited from three specialties: obstetrics, neonatology, and 

anesthesiology. Interviews were video-recorded using Microsoft Teams and uploaded and 

auto-transcribed using QSR International’s NVIVO (Release 1)(49)(50). Interviews 

continued until data saturation occurred and no new themes were identified for several 

interviews in a row. Each interview transcription was checked by the PI against the 

documented responses and corrected for accuracy; reflexive memoing was used to 

identify emerging ideas and member-checking for rigor.(51)(46) Memoing is a method 

used by qualitative researchers to describe developing ideas about the data and concepts 

as they occur during coding.(5) Member checking promotes rigor by requesting feedback 

from participants about developing themes and confirming accuracy of researchers’ 

interpretations. (5) Corrected transcripts were coded with Bradley’s integrated inductive 

and deductive approach using NVIVO qualitative data analysis software. (52)(50) This 

integrated approach combines inductive reasoning with deductive reasoning using a pre-

existing code structure. In this case, we used the SEIPS model categories as our pre-

existing code structure. 

     A code book was developed during the coding process; codes were then combined and 

grouped into themes. The coding structure was reviewed midway through the analysis 

with a senior qualitative mentor. Thematic areas for further inquiry were identified and 

purposive sampling adapted to investigate emerging hypotheses for theoretical saturation.  

A coding summary of all codes and thematic narratives were reviewed with the co-

authors to ensure a rigorous process of evaluation.  Following discussions with mentors, 

the primary themes were finalized. 
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     Themes that emerged from the deductive approach were defined by SEIPS model 

categories: tasks, tools and technology, person, organization, environment, and processes. 

Themes that emerged from inductive analyses were identified by the researchers from 

this study’s mixed observational and interview data. Thus, the final coding scheme 

includes both a priori codes as well as new codes that emerged from interviews.      

Quantitative  

     Quantitative data included forty-six surveys filled out by nurses. These data were 

measured with the Performance Obstacles for ICU Nurses instrument adapted for the 

labor and delivery environment (used with permission, endorsed by the author) and 

available through an online survey link Research Electronic Data Capture (REDCap) 

database.(22,53,54) (Appendix C)  The instrument was selected to measure the work 

environment because obstetric nurses’ work environment is similar to ICU nurses’ as 

they work in a highly technological environment and are responsible for a high workload 

due to rapidly changing patient status and the need to continuously provide support to 

patient and family at a time of intense emotions. Cronbach’s alpha values for individual 

items range from 0.78-0.91.(55)  

     The instrument was completed by nurses toward the end of their shifts; items included 

the presence or absence of 12 obstacles that may hinder nurses’ work: nursing tasks 

(precepting new nurses, accompanying patients off unit, communicating with patient 

families), environmental challenges (physical environment and workspace design), 

organizational issues (inadequate handoffs and information from physicians and 

midwives), and issues with tools and technology (shortage of computers, stocking of 

central supply areas and patient rooms, equipment issues, pharmacy delays. A series of 
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questions asked nurses to rate on a scale the usefulness and timeliness of help from three 

role groups: nursing assistants, unit clerks, and other nurses. (Table 2) The instrument’s 

twelve performance obstacle categories are aligned with the SEIPS model categories. 

     The available population for the survey data was 73 nurses. The goal sample size was 

set at 70% (51 nurses) of the registered nurses working on the labor floor. The final 

sample included 46 nurses (63%).  Race and gender demographics are not reported here 

to maintain confidentiality for research participants. Data in the REDCap database were 

reviewed and cleaned by the PI.  After consultation with a biostatistician, descriptive 

statistics were computed using SPSS v 27 software and Microsoft Excel v16.52 

software.(56)(57) We then determined the frequency that nurses experienced the twelve 

performance obstacles measured by the instrument, and were categorized according to the 

SEIPS categories. Finally, we calculated mean, standard deviation, and interquartile 

range for continuous variables. 

Data integration methods 

     Following the completion of data collection, a joint display was developed for 

merging and comparing the data sources for a convergent analysis and interpretation.(58, 

6,7) [Table 3] We used the joint display to observe for similar concepts across the data 

and compared the qualitative and quantitative data, looking for relationships between and 

across concepts.(6,7) We transformed the qualitative data using frequency counts of 

qualitative themes and compared them to the quantitative data. 

Results  

Qualitative results 

Observation 
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     Observations of the work systems provided context for the interviews. Understanding 

the usual practices on the hospital unit helped inform interview questions about the 

experiences of nurses, nurse-midwives, and physicians working on the unit. For instance, 

the PI observed significant noise on the unit and noticed that many alarms appeared to be 

ignored. These observations led to interview questions focusing on alarms and how 

people answer them. Other observations informing interview questions included 

emergency management during maternal hemorrhages, calls for help during neonatal 

resuscitation, and organization around nurses’ lunch and coffee breaks. 

Interview 

     Thematic saturation was achieved after eleven interviews and the final sample 

included 16 participants: nine nurses, five physicians, and two certified nurse midwives. 

The deductive thematic findings are reported via the SEIPS model concepts of tasks, 

tools and technology, person, organization, environment, and processes were evident as 

well as emergent subthemes.  Subthemes were identified via inductive analysis and 

included swamped, is this safe?, and feeling inadequate. The themes and subthemes are 

discussed in the paragraphs below and shown in Table 3, which shows how the 

qualitative and quantitative data merged for the mixed methods analyses.  

Tasks. Nurses frequently felt overwhelmed by required tasks and researchers identified 

the inductive subtheme “swamped,” previously defined as the subjective experience of 

being so overwhelmed by tasks that nurses are unable to focus on the most important 

information.(11) The feeling of being swamped was attributed to heavy patient loads and 

inadequate staffing, but sometimes occurred secondary to an individual patient’s high 

acuity or need for care coordination. When swamped, nurses relied on other team 
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members to take on tasks, such as changing IV fluid bags, or giving other medications. 

When an individual nurse was swamped, they felt overwhelmed and were often unable to 

find help because all other nurses were experiencing the same phenomenon.  

     Nurses on this unit do not generally perform cervical exams to assess dilation and 

stage of labor. Several nurses and providers suggested that performing cervical exams 

could improve workflow, decrease patient wait times, and enhance nurses’ sense of 

professionalism, growth, and autonomy. Physicians and midwives agreed that patients 

often wait for a provider even though it is within nursing scope of practice to do cervical 

exams. 

Person. Individual strengths and weaknesses were rarely mentioned in interviews. Some 

participants mentioned their own personality traits as helpful to their success in 

overcoming difficult clinical situations. Nurses, physicians, and midwives talked about 

team membership and close relationships among and across professions, describing the 

entire healthcare team as a positive mitigating factor against individual weakness. The 

exception to this was the inductively identified subtheme “feeling inadequate” which 

occurred when nurses were overwhelmed by tasks, leading to negative patient outcomes 

nurses thought may have been preventable. This subtheme was restricted to registered 

nurses and certified nurse midwives; no physician described this experience.  

Organization. We found consensus (across nurses, physicians, and midwives) that the 

teamwork on this unit was excellent. All participants mentioned that the unit was “a well-

oiled machine” or that teamwork was rarely or never a problem. All participants noted 

few interprofessional conflicts and described that twice daily interdisciplinary safety 
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rounds have led to a respectful atmosphere where all team members are equally able to 

voice patient safety concerns.  

Tools & Technology. Nurses reported frequently broken or missing fetal monitoring 

equipment, as well as a shortage of cables for EKG monitoring. This resulted in nurses 

spending extended time searching for equipment, adding to task burdens. In some cases, 

participants reported that patients were insufficiently monitored due to equipment 

shortages. 

     The use of centralized fetal heart rate (FHR) monitoring made monitoring easier for 

nurses with multiple patients, but other issues complicated its efficiency. The PI observed 

that when greater than nine patients were monitored simultaneously, at least one alarm 

sounded at all times. Clinicians described difficulty discerning important from 

unimportant alarms. One physician said they ignore alarms and trust nurses to identify 

important alarms and inform physicians of critical events. Causes of alarms were 

occasionally unclear. Some nurses didn’t know if central monitoring alarmed for 

maternal high or low blood pressure or if auditory alarms were only for fetal issues. 

Environment. The physical environment was mentioned frequently as an obstacle. The 

unit was built for approximately 2400 births annually but there are currently over 3500 

babies being delivered annually. This has led to a significant space shortage, with 

doubling of some patient rooms, although correct wiring of doubled rooms for centralized 

monitoring is an ongoing concern. The five-bed triage area has been overwhelmed by 

patient volume, thus the unit added a bench outside triage for patients to sit and wait.  

The triage area is physically separated from the main labor and delivery floor by a 
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hallway. Eight participants mentioned that this layout makes it hard for people working in 

the triage area to have a “feel” for what is going on on the labor and delivery floor. 

     While there were generally enough computers, nurses documenting cannot see the 

central monitoring FHR without turning around. Several nurses suggested monitors be 

strategically placed to improve their ability to monitor patients while documenting.   

Processes. The ways in which information was transmitted across professions, within the 

institution, and between institutions for patient transfers was frequently mentioned as a 

barrier to patient care. The resource/charge nurse spent considerable time doing 

administrative tasks (such as making phone calls to identify patient medical record 

numbers), physically moving beds, or tracking down medications from pharmacy or 

equipment from other departments. These non-nursing tasks inhibited the resource 

nurses’ ability to support less experienced nurses caring for clinically complicated 

patients.  

Quantitative results 

     Forty-six nurses, representing 63% of the nurses currently working on the unit 

completed the online questionnaire. The most common performance obstacles 

experienced by nurses were in the SEIPS category “technology and tools” (endorsed by 

91.4% nurses) and the least common were in the category “organization” (10.6% of 

nurses). [Table 2] The “help from others” ratings strongly trended towards timely, 

adequate, and useful, with an overall mean of 10.79 for these questions.  

  

Summary of quantitative and qualitative results 

     While the quantitative data findings suggests that nurses are most affected by tools 

and technology, interviews indicate that task issues due to staffing shortages are the most 
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frequent performance obstacle experienced by nurses. Staffing patterns and schedules 

come under the SEIPS category “organization,” but the experience of nurses working 

under short staffing is a high task burden. Concerns about the effect of the physical 

environment on work and work flow were present in the analysis of results from both 

qualitative and quantitative data. 

Discussion 

     In this observational mixed methods study of systems level factors on registered 

nurses who care for women receiving care on a labor and delivery unit, we sought to 

determine which factors most frequently affect nurses and how that is experienced by 

nurses. We found the most common performance obstacle was high task burden (due to 

staff shortages) and the second was issues related to tools and technology, followed by 

problems with the physical environment. Our qualitative and quantitative results 

converge, with similar findings across data types. 

     Qualitative data collected during our observations and interviews suggest that staffing 

challenges were a frequent difficulty and that nurses’ feeling “swamped” was associated 

with being over burdened by heavy patient assignments. This was usually due to having 

too many patients, greater than those recommended by the Association of Women’s 

Health, Obstetric, and Neonatal Nurses’ (AWHONN) staffing guidelines. Prior 

researchers found nurses working in units adhering to AWHONN staffing guidelines 

report fewer shifts of feeling swamped.(11,59)  

     Tools and technology created a range of difficulties described in both surveys and 

interviews. In some cases, the burden of nurse documenting was believed to inhibit time 

with patients; the high-tech childbirth environment necessitated significant nurse time 
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locating appropriate monitors and cables. Nurses participating in our research 

overwhelmingly referred to their workplace as noisy rather than quiet.   This noise was a 

persistent problem for nurses, midwives, and physicians. Simultaneous alarms increased 

overall environmental noise and may have impaired clinicians’ ability to respond because 

noise in the physical environment is distracting and may take up cognitive space. (60) 

Findings from research in intensive care unit environments suggest frequent alarms may 

trigger sensory overburden for nurses and cause nurse delay alarm responses or even 

ignore alarms. (60,61) Noise contributes to clinicians’ cognitive workload and interrupts 

other vital tasks.(62) Nurses were enthusiastic about participation in this research and 

frequently invited the PI into patient rooms or demonstrated particular technological or 

ergonomic issues for inclusion in the research. 

     Nurses, physicians, and midwives in our study mentioned issues in the physical 

environment and technology issues frequently, including lack of physical space, poorly 

placed central monitoring, and excessive environmental noise. Prior research has focused 

on communication as a barrier to improving patient safety; the extant research has not 

sufficiently examined other factors despite significant evidence that the physical work 

environment and shortages or difficulty with tools and technology impair patient safety. 

(22)(5,63) Thus, administrators should include bedside nurses in quality improvement 

project design and invest in resources that improve unit ergonomics.   

     Clinicians in our study reported that excellent teamwork and a culture of patient safety 

mitigated other difficulties, including inadequate staffing, and lack of equipment and 

other resources. This finding is supported by the balance theory of job design, which 

describes that some aspects of a job tax human and other resources and act as stressors, 
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but these stressors may be counteracted by other, positive job qualities.(64) High 

workload and poor nursing staffing are both correlated with nursing burnout(65) and 

clinician exhaustion may impair patient safety.(66) The theme “feeling inadequate” was 

unique to nurses and reflects dissatisfaction with one’s work performance, a factor 

previously identified as a risk for burnout.(67) Further interventional research studying 

techniques to balance the work system could help determine moderating variables that 

diminish job stressors and decrease the risk of burnout.  

     Nurses on labor and delivery units are qualified to perform cervical exams, but it was 

less common on this unit. Promoting nurses’ acquisition of new skills may improve 

patient safety by shortening the time to assessment. (68) This approach could also 

mitigate burnout by increasing nurses’ sense of autonomy; low autonomy in work is 

associated with burnout.(69) Further research is needed to understand barriers and 

facilitators to this type of “top of license” nursing practice.(70)    

Limitations  

     The most significant limitation of this study is that it took place in a specific hospital 

unit at a particular time. The summer of 2021 was exceptionally busy for the unit and 

clinicians faced challenges from the ongoing Covid-19 crisis as well as from a nursing 

shortage, changing policies, and physical construction on their unit.  Recruitment for the 

study was difficult resulting in not meeting our targeted quantitative arm enrollment of 51 

nurses which may have been due to nurse fatigue. Thus, our sample may be skewed 

toward nurses, physicians, and certified nurse-midwives who had the time and energy to 

take a survey and be interviewed. Our findings are not generalizable to less-resourced 
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hospitals, but this work does provide a model for applying the SEIPS framework to the 

labor and delivery work system. 

     Another limitation is that the critical incident interview method relies on memory. 

However, most clinicians shared recent patient situations from the prior month, and in 

some cases, from shifts immediately prior to the interview. The coding of interviews by 

broad themes also diminishes the importance of the details of each story. 

     Finally, this was a small study. With a total pool of 73 available nurses, our initial goal 

of 51 nurses (70%) was not achieved, likely for the recruitment reasons discussed above. 

Our goal of thematic saturation in the qualitative arm was achieved, with a total of 16 

nurses, physicians, and certified nurse-midwives participating in interviews. 

Implications of results for practice and future research: 

     Observation was a critical aspect of this research, promoting an understanding of how 

work on this unit was done, rather than relying on how people said the work was done. 

The use of formal process mapping with nurses, physicians, and midwives combined with 

observation of processes would be useful to understanding these differences and 

evaluating potential effects of changes to processes.  

     Recently a set of tools based upon SEIPS has been developed for work system 

improvement; “SEIPS 101” offers a practical application of the SEIPS framework for use 

by clinicians and administrators. (73) These tools may help less-resourced hospitals 

benefit from the SEIPS model without requiring high-level expertise. 

     Bedside nurses should be included in system design and re-design work, including 

quality improvement projects. Assessing hospital units for problems in the physical 

environment affecting patient care can support nurses in their work. Interventions 
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improving communication can balance performance obstacles; these interventions 

include team training, huddles, and ongoing process improvement activities.(74) Future 

research studying the use of the SEIPS 101 toolbox and its effects on patient outcomes 

can guide ongoing process improvement work and selection of appropriate tools for 

different hospital environments.(73) Ongoing assessment of how nurses are affected by 

their work system can also assist in the selection of systems level interventions to 

improve patient safety and decrease maternal morbidity and mortality.  
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Table 1. Demographics of sample 
Characteristics of sample Frequency (N=53) Percent 
Role   

Registered Nurse 46 87% 
Physician 5 9% 

Certified Nurse Midwife 2 4% 
Gender Identity   

Female 51 96% 
Male 1 2% 

Non-binary 0 0 
Prefer not to say 1 2% 

Registered Nurses Frequency (n=46) Percent 
Educational Level   

Associate’s degree 4 9% 
Bachelors degree 36 78% 
Masters degree 2 4% 

Declined to answer 5 11% 
Shift worked today   

7AM- 7PM 27 59% 
7PM- 7AM 12 26% 
Other shift 2 4% 

Declined to answer 16 35% 
 Mean (SD) Median, Interquartile range 
Years at this hospital 11.33 (8.15) 9, 4-20 years 
Years as registered nurse 15.79 (10.95) 12.5, 6- 24.25 years 
Hours worked in prior 7 days 34.40 (14.78) 36, 24- 38 hours 
Hours worked in prior 24 hours 12.38 (3.96) 12, 12-12 hours 

Note: Ethnicity and race demographics were collected but are omitted here to protect confidentiality of 
participants 
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Table 2. Performance obstacles experienced by nurses 

Performance Obstacles, 
grouped by SEIPS category 

# nurses endorsing 

n=46 

% nurses endorsing? 

Technology & tools 43 93.5% 

Organization 5 10.9% 

Tasks 37 80.4% 

   

Help from other people  
(scale from 0-100) 

Mean (SD) Median, IQR range 

Unit clerks   

Timely-late 6.34 (10.64) 0, 0-11.5 

Adequate- inadequate 6.05 (8.43) 0.5, 0-11.5 

Useful-useless 4.0 (7.27) 0, 0- 4 

Nursing assistants   

Timely-late 14.15 (25.15) 4, 0-14 

Adequate- inadequate 12.73 (24.03) 3, 0-13 

Useful-useless 11.24 (19.85) 3, 0-15 

Other nurses   

Timely-late 14.54 (22.76) 1, 0-22 

Adequate-inadequate 15.15 (24.22) 2, 0- 18.5 

Useful-useless 12.95 (22.69) 1, 0-16 

Physical Environment  
(scale from 0-100) 

  

During my shift today, my 

workplace was… 

  

Noisy-quiet 23.59 (20.01) 22, 10-31 

Crowded-roomy 30.51 (24.27) 25, 7.5- 50 

Hectic-calm 23.23 (23.04) 20, 0- 34 

Organized-disorganized 46.18 (27.02) 20, 25.25- 65.75 

When I came in for my shift 

today, I found the patient 

room assigned to me…. 

  

Organized-disorganized 20.85 (24.08) 14, 2.50- 27.00 

Note: percentages may not add up to 100 due to rounding. 
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Table 3. Joint display and merging of qualitative and quantitative findings 

Theme Qualitative-  
Interview Findings,  
participants 
mentioning this theme,  
n=16 

Exemplar 
Quotation 

Quantitative- 
Survey Findings  
n= 47 

Tasks 13 (81%) “I'm charting every 

15 minutes on two 

patients. You're 

looking at their vital 

signs, you’re… 

Maybe helping out 

somebody and 

turning your patient 

or doing something 

with your patient… 

Now you're behind 

on charting on two 

patients, I just feel 

like it's…you're just 

constantly 

targeting.” 

 

36 (78%) 

Swamped 5 (31%) “I'm gonna turn 

[this patient] and 

then I'm gonna be 

able to tend to my 

[other] patient. I 

didn't foresee this 

….cycling of 

…events that was 

gonna like keep me 

away.” 

 

N/A 

Tools and 

Technology 

14 (87%) “I feel like 

everybody always 

has like all eyes on 

like the [fetal 

monitoring] strip.” 

 

42 (91%) 

Organization  16 (100%), mentioned 

as positive 

 

“[there is] 

continuous support 

…for somebody to 

speak up and to feel 

5 (10%) rated as 

obstacle 
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comfortable doing 

that without fear of 

repercussion or 

embarrassment or, 

you know, what 

have you. I think 

that's one of our 

strongest qualities 

that we have as a 

team.” 

 

Is this safe 7 (44%) “I did not feel safe 

and I think that that 

was why…I had a 

very low threshold 

for getting in touch 

with our charge 

nurse [and] 

contacting the 

residents” 

 

N/A 

Person 12 (75%) “I'm sort of like an 

old battleaxe, I 

usually get business 

taken care of one 

way or another.” 

 

Mean ratings of 

helpfulness of 

others were high 

(timely adequate, 

useful) at 10.8 on a 

scale of 0-100 (0 

best/100 worse) 

Feeling 

inadequate 

 
6 (38%) 

“nobody gets decent 

care on that night 

and everybody 

leaves feeling 

terrible” 

 

N/A 

Environment 12 (75%) “I'm taking patients 

into the back room 

to listen to a fetal 

heart because I have 

nowhere else to put 

them.” 

 

Ratings of 

environment tended 

less positive, for 

noisy, crowded, 

hectic, with a mean 

of 25.8 (0 

worse/100 best) 

Processes 15 (94%) “We have come 

together to say, how 

can we deliver the 

best practice and 

there are groups of 

N/A 
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obstetricians and 

midwives who 

make up those, 

nurses best practice 

things. So I was on 

that committee for 

years to say ‘this is 

a good way.’ How 

can we prevent a 

bad outcome? And 

we want the best 

outcome for 

patients.” 
 

Note: percentages may not add up to 100 due to rounding. 
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Appendix A. Structured observation form  

Research Observation form 

Shift (day/night): 
Month: 
 
 

Technology and tools (Fetal monitor, IV pumps, EMR, communication 
devices) 
 
 
 
 
Tasks (assigned, autonomy, unassigned) 
 
 
 
 
 
Environment (noise, lighting, temperature, work station design) 
 
 
 
 
Organization (coordination, huddles) 
 
 
 
 
 
Processes 
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Appendix B. Interview Guide 

Introduction: 
  Thanks for meeting with me today. As you know, I am a registered nurse doing 
research on Blake 14. I’m trying to understand the factors that affect nurse decision-
making when labor patients experience clinical deterioration. 
  You are being asked to participate in this research because you have at least 3 months 
of experience on Blake 14. Your participation is voluntary and confidential. The risks of 
participation include discomfort with questions and a loss of confidentiality. You can 
withdraw from the research at any time for any reason and every effort will be made to 
maintain confidentiality. Participation or discontinuance will not constitute an element 
of you job performance or evaluation, and it will not be a part of your personnel record 
at MGH.  
 
  I am recording this interview and it will be transcribed and stored on a secure server. 
Only study team personnel will have access to it. You will receive a $20 Amazon gift card 
to thank you for your participation. 
  I’m interested in hearing about your experiences on Blake 14 when things have gone 
well and when they haven’t gone well. This interview should take about 45-60 minutes. 
You can choose to stop the interview any time you want for any reason. Do you have 
any questions before we get started? 
 

1. Can you tell me about a time when you took care of a labor patient experiencing 
deterioration and things went well? (further questions below if something 
doesn’t get mentioned) 

a. Was the unit busy or quiet? 
b. How was the staffing level? 
c. Who else was there? 

i. How do you think they experienced this? 
d. Was the patient’s family there? 
e. What were your major concerns about the patient? 
f. Did you have what you needed- equipment? 
g. Did it feel like you were safe (physically or emotionally)? 
h. Did you use a huddle at any point? 
i. Generally, did you feel like unit procedures and policies were followed 

during this event? 
j. Was there a debrief afterwards?? 

2. Can you tell me about a time when you took care of a labor patient experiencing 
deterioration and things didn’t go well? (further questions below if something 
doesn’t get mentioned) 

a. Was the unit busy or quiet? 
b. How was the staffing level? 
c. Who else was there? 

i. How do you think they experienced this? 
d. Was the patient’s family there? 



 

  

  
90 

e. What were your major concerns about the patient? 
f. Did you have what you needed- equipment? 
g. Did it feel like you were safe (physically or emotionally)? 
h. Did you use a huddle at any point? 
i. Generally, did you feel like unit procedures and policies were followed 

during this event? 
j. Was there a debrief afterwards?? 

 
WRAP UP—Are there other things that you want to tell me that I didn’t ask about? 
 Thank them for participation in interview, confirm email address, remind them to look 
for email with gift card.  
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Appendix C. Survey Instrument 
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Chapter 5- Summary 

Brief overview of three manuscripts 

     This research began with the question: how can we improve maternal morbidity and 

mortality on labor and delivery hospital units in the United States? This dissertation 

includes three manuscripts to explore that question through different approaches; 1) a 

scoping review on obstetric trigger tools that identify women at risk of deterioration for 

use by nurses, physicians, and midwives during labor and delivery 2) a realist review 

describing current approaches to the prevention of obstetric failure to rescue, and 3) 

observational research describing the systems factors affecting nurses while caring for 

women in labor experiencing clinical deterioration. 

     The first manuscript described the design and use of five trigger tools used to identify 

women in need of care escalation during labor and delivery. (29) These tools were all 

designed to draw a clinician’s attention to a patient’s worsening clinical condition. Early 

identification of patient deterioration is believed to be a key to preventing maternal death. 

(75) The tools are based upon shared assumptions that human beings need help noticing 

when patients deteriorate and that tools can help us with this task. As an estimate 40-60 

percent of maternal deaths are considered preventable and tools are believed to improve 

clinician awareness. (76) However, this review concluded that no single tool meets the 

needs of all American obstetric units. Hospital units vary by size, staffing, and clinical 

resources and thus, each hospital must consider its own culture and resources when 

determining which trigger tool (if any) would be most beneficial to its clinicians. (29)  

     The second manuscript reviewed the current approaches to the prevention of obstetric 

failure to rescue events in hospital units in the United States. (31) Hospitals and hospital 
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systems have taken a range of tactics to ensure laboring women are kept safe from 

preventable harms. The realist review asked “what works, for whom, and in what 

contexts?” and used the Systems Engineering Initiative for Patient Safety (SEIPS) 

framework to describe a range of quality improvement and experimental interventions 

meant to improve maternal outcomes. (28,77) The use of the SEIPS framework revealed 

that nearly all interventions assumed that the person/clinician is the cause of negative 

patient outcomes. The vast majority of interventions suggested educational programs to 

improve nurse and physician knowledge. The effect of tools and technology on 

healthcare workers was under-appreciated and the physical environment was rarely 

mentioned. While teamwork and communication were appropriately emphasized, there 

was no discussion of the effects of task overload or the potential connections between 

employee, institutional, and patient outcomes. None of the research began with an 

assessment of the work system.  

     This finding directly led to the original research described in the final manuscript. 

This mixed-methods observational study assessed the effects of the work system on 

nurses taking care of labor patients experiencing clinical deterioration on one nursing 

labor and delivery unit in an urban tertiary care center. By combining qualitative and 

quantitative data and using the SEIPS framework, this manuscript described the range of 

performance obstacles experienced by nurses from a systems perspective. While the 

findings are limited by the single-site design, it is notable that nurses on this labor and 

delivery unit felt that strong teamwork mitigated other problems in their work system. 

Specifically, nurses suffered from task overload due to staffing shortages and high acuity 

of patients and struggled with environmental challenges due to outgrowing their physical 
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space. Nurses were challenged by equipment shortages but empowered by a strong 

patient safety culture which included twice-daily inter-disciplinary huddles and a “speak 

up” culture in which they felt comfortable bringing up patient safety concerns. This 

finding is supported by the balance theory of work design which suggested that some 

aspects of a job act as stressors (such as staffing shortages or problematic ergonomics) 

and may be counteracted by positive job qualities, such as autonomy and teamwork. (64)  

Limitations 

     The major limitation of the dissertation research is that the findings may be specific to 

this nursing unit and difficult to generalize. The unit on which the study was conducted 

has a unique and notable patient safety culture, thus improving teamwork would be 

unlikely to improve patient outcomes. This finding is a departure from the patient safety 

literature describing poor teamwork and communication as the most frequent contributors 

to poor maternal outcomes and preventable death. (78) Other recent interventions to 

prevent maternal harms also take a team improvement approach.(74) 

Relevance of the theory 

     The SEIPS framework has been used in many other contexts, including cardiac care, 

critical care during Covid-19 surges, primary care, and to describe patient care 

transitions. (10,40,41,44,79) This is the first time the model has been applied to 

understanding systems level factors affecting nurses caring for labor patients and the first 

time describing the obstetric work system. SEIPS is an excellent fit for this use, because 

it includes the myriad ways that nurses interact with subsystems within and across 

hospital departments. 

Future Trajectory 
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     The dissertation research occurred at a busy, urban, tertiary care center with high 

acuity and a wide range of available clinical resources. The next step for this research 

program is to perform a similar study at a rural, critical access hospital with fewer 

resources. Using the SEIPS framework and a similar mixed-methods study design at a 

small hospital affiliated with the same hospital system as the dissertation study will allow 

comparing and contrasting of results. By studying several hospitals using a similar design 

and the same framework, we may be able to draw more generalizable conclusions 

applicable to a wider range of labor and delivery settings. An improved understanding of 

these systems can lead to interventions to improve maternal health outcomes. Recently a 

set of tools based upon SEIPS has been developed. (73) “SEIPS 101” offers a practical 

application of the SEIPS framework; studying one or more of these tools as an 

intervention offers an opportunity to make system improvements based upon a proven 

framework.  

     I will also be scanning the funding opportunity announcements for calls for proposals 

in this area and will consider development of interventions based on the human factors 

framework as well as organizational systems and leadership models to improve patient 

safety and support of healthy nursing work environments. The Agency for Healthcare 

Quality and Research has issued a program announcement creating transdisciplinary 

patient safety learning laboratories using systems engineering models. This 

announcement is well-aligned with the proposed program of research and may be a 

source of future funding.  

Contribution of Research 
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     This research has taken a unique approach to the problem of maternal morbidity and 

mortality. We found that the current approaches addressing obstetric failure to rescue 

focus heavily on individual clinicians and teamwork, while insufficient resources have 

been applied to environmental issues and problems associated with tools and technology. 

This observational research has laid groundwork for future SEIPS-based interventions to 

improve outcomes for employees, patients, and institutions. 

     This research has broadly applied the nursing process to nursing itself. Assessment 

always comes before plan. While this assessment has limitations, it can be used as a 

model for labor and delivery units to think critically about their own strengths and 

weaknesses and devise appropriate plans for improving their local work systems.  
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Appendix B. Recruitment Materials 
Dear MGH nurse, midwife, or physician, 
  I am writing to introduce myself and the research project that I’ll be doing on Blake 14. 
I am an obstetric nurse and PhD candidate in nursing and I’m studying the systems level 
factors that affect nurse decision-making when we care for women in labor. I am a 
student at Medical University of South Carolina and I have received a small grant from 
the College of Nursing to support this research. Beth West, RN, CNS will be helping me 
with this project and has indicated that you may be eligible to participate. 
 
  You are being asked to participate in this research because you have at least 3 months 
of experience on Blake 14. Your participation is voluntary and includes only those who 
choose to take part. Participation or discontinuance will not constitute an element of 
you job performance or evaluation, and it will not be a part of your personnel record at 
MGH. We hope to include 56 nurses in this research and about 10 physicians and 
midwives (combined). 
 
  I will be observing on Blake 14 and interviewing nurses, midwives, and physicians. 
Interviews will be done on Microsoft Teams, take about 30-60 minutes, and participants 
will receive a $20 Amazon gift card to thank them. I will be asking questions about times 
when things have gone well and when they have not gone well when caring for women 
in labor. The information you share is confidential. These interviews will be recorded, 
auto-transcribed, and stored securely on a secure institutional network.  
 
  I also have a survey for nurses to complete at the end of their shift. It will take about 15 
minutes and nurses will receive a $5 Starbucks gift card to thank them for their help.  
 
  The risks of participation include discomfort with questions and a loss of 
confidentiality. You can withdraw from the research at any time for any reason and 
every effort will be made to maintain confidentiality. Your de-identified information 
may be shared with other researchers without your additional informed consent. 
 
  I’m looking forward to getting to know you and your unit. If you have any questions 
about this project, you can reach me on my cell phone (603)831-1386, or via email: 
sbernstein@mghihp.edu. 
 
  IRB Contact information: If you’d like to speak to someone not involved in this research 
about your rights as a research subject, or any concerns or complaints you may have 
about the research, contact the Mass General Brigham IRB at (857) 282-1900. 
 
 
Thanks, 
 
Samantha Bernstein, MSN, RN 
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To enroll in this research, you can use scan the QR code below, or use this link: 
https://redcap.musc.edu/surveys/?s=JMJT7DM7XW 
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We're studying the work system. 

Have 15 minutes? 

Fill out a survey. 
Want to talk? 

  Let's do an interview. 

We need RNs for surveys/interviews, 

CNMs and physicians for interviews. 

 
 

 
 

A research study at the Medical University of South Carolina. 
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