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Improvement Scholars Program Application 
UNC Institute for Healthcare Quality Improvement 
 
1. Project Lead/Key Contact:  

1. Elizabeth Coviello, DO Elizabeth_coviello@med.unc.edu; cell: 603-799-9660 
2. Jeff Reinhardt, MD jcreinha@med.unc.edu; cell: 678-316-4239 

 
2. Why are you interested in participating in the Improvement Scholars Program? 

 
We are dedicated to the women, children, and families of North Carolina. These women and 
their families motivate us every day to come to work and we strive to provide patient-centered, 
evidence-based care that improves the lives of these families by optimizing outcomes. It is this 
desire to optimize outcomes for patients that motivates us to pursue an IHQI project. We want 
to strengthen the patient-centered culture and collaboration on labor and delivery focusing on 
equity, safety, and quality care. We cannot do this as individuals and need the support of the 
health system to address what we see as the next priority, reduction in care variation on our 
labor and delivery unit.  This is particularly important for the most common procedure we 
perform, induction of labor.  
 
We have both been involved in QI projects in previous positions and here at UNC. However, we 
have not had the support and mentorship that IHQI could provide us to improve the care 
provided to patients on labor and delivery. The increasing maternal and neonatal morbidity and 
mortality in this country is well documented.  This is particularly true for women and families 
affected by social determinants of health (Wang). We strive to improve the patient experience, 
reduce discrepancies between best practices and the care that is provided, and improve 
outcomes in maternity care. This is only attainable by reducing care variation during labor 
management. We see precedent for the positive impact of this type of effort in the success of Dr 
Quist-Nelson’s IHQI project to reduce care variation in the management of postpartum 
hemorrhage. The effect of this project improved the equity of care provided and reduced 
maternal morbidity related to postpartum hemorrhage. As leaders and bedside providers on 
labor and delivery we are uniquely positioned to successfully implement the proposed project to 
influence induction of labor outcomes and reduce care variation by implementing proven best 
practices during each step of this complex procedure. 
 
Over 1200 patients each year undergo induction of labor at UNC Chapel Hill—1,299 between 
December 2021 and Dec 2022. We are seeking guidance, coaching and support from IHQI to 
help us improve the process and outcomes for these 1200+ moms, babies, and families a year. If 
successful, this has the potential to affect the entire heath system as standardizing induction of 
labor can be applicable to all labor and delivery units within the health system. In keeping with 
UNC Health System efforts in Care Redesign like the Low-Risk birth pathway and Enhanced 
Recovery After Surgery for cesarean sections, this project offers the opportunity to influence 
and improve maternal health care for the entire state of North Carolina.  
 

3. Which UNC Health improvement priority will your project address? 
 
This project aims to address health equity promotion with reduction in care variation, reduction 
in hospital length of stay, prevention of harm and patient experience. In 2015, the WHO 
reported on inequality in reproductive, maternal, newborn and child health found that 
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preventing and reducing maternal morbidity at time of birth, can play a key role in reducing 
overall health inequities. One of the strategies includes implementation of safe and effective 
induction of labor strategies resulting in reducing inequities in maternal health (Web Annex).  
 
As a result of reduction in care variation by standardizing induction of labor, we anticipate 
alignment with UNC Health improvement priorities of health equity promotion, reduction in 
hospital length of stay, prevention of patient harm and lastly improved patient experience. We 
anticipate by standardizing induction of labor, there will be a reduction in length of labor, 
maternal morbidity (infection, blood loss) and length of stay (Triebwasser, Jourdan, Jourdan). 
We anticipate these improved outcomes will lead to improved patient experience (Tong). 

 
Per statistician W. Edwards Deming, “uncontrolled variation is the enemy of quality.”  This 
statement is particularly true of outcomes in healthcare.  The benefits of reduction in variations 
of care have been well described and are commonly implemented in hospital care (Lallemand). 
Through implementation of a care process based on best practices for induction of labor, we will 
see positive effects on health equity for all patients, improved outcomes for our patients, an 
enhanced care experience for the patients with increased perceived value of the care, reduction 
in cost of care, and acknowledgment of physician burnout with diminished stress by improving 
outcomes (Ferguson).  
 

4. What is the problem or gap in quality you seek to improve?  
 
Induction of labor is the most frequently performed procedure at UNC Medical Center in a 
reproductive aged woman. More than 1,200 women at term (term is 37+ weeks gestational age) 
underwent induction of labor at UNC Medical Center in 2022. Unlike many common procedures, 
there is no standardized approach to the process for induction of labor at UNC Medical Center 
labor and delivery. 
 
Currently women present to labor and delivery for a scheduled medically indicated induction of 
labor any time after 34 weeks gestational age. For example, chronic hypertension, diabetes, 
preeclampsia, gestational hypertension, and fetal growth restriction are common diagnoses 
among our patient population and are all indications for delivery prior to a woman’s due date. 
When a patient arrives to labor and delivery, they may or may not have received counseling by 
their primary OB provider about the process for induction of labor and may or may not have 
reasonable expectations for the procedure. The patient and her support team check into the 
labor and delivery unit, and when a bed is available, the patient will be escorted to a labor room. 
Patients are assigned to the family medicine, midwifery or obstetric service based on where 
they received their primary prenatal care. Each patient undergoes an intake survey including 
demographics, medical history etc. A physical exam is then performed and a strategy for 
induction of labor is developed through a shared decision-making process with the patient and 
her support team. Fetal vertex presentation is documented via bedside ultrasound to ensure 
that the patient is a candidate for her scheduled medically indicated induction of labor. Next, a 
cervical exam is performed and at the discretion of the provider, a method for induction of labor 
is recommended. There are six common methods for induction of labor. Options include a 
manual dilation with a 30 ml foley catheter either alone or in combination with IV oxytocin or 
misoprostol (prostaglandin); IV infusion of oxytocin; vaginal misoprostol; or artificial rupture of 
membranes. Typically, the initial method of induction is one of the options listed above, 
followed by a second method to continue the labor process to result in birth.  
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Our current approach to induction of labor allows the provider and patient, through a shared 
decision-making discussion of risks and benefits, including a review of best practices, to choose 
the method for induction of labor. The Bishop score is a way to determine if the cervix is 
“favorable” or “unfavorable” for induction that would lead to vaginal delivery.  The Bishop score 
is calculated by determining cervical dilation, effacement, station, position, and consistency, 
with each of these assigned a numeric value between 0-3 for each of these categories. An 
unfavorable cervix is considered to have a Bishop score < 6, while a favorable score is > 6. If the 
Bishop score indicates an unfavorable cervical exam, then agents for cervical ripening are 
typically used including foley balloon +/- medication or just using a “cervical ripening” 
medication alone, like misoprostol. However, currently, some providers opt to bypass this 
cervical ripening process, and simply begin the induction with oxytocin or AROM. This is an 
example of our current state of variation in care, as shown by our review of 39, randomly 
selected charts of women who underwent induction of labor in 2022. Regardless of Bishop 
score, IV oxytocin administration as the initial step in the induction of labor was the most 
common in 17 women.  This was followed by foley catheter with misoprostol (9), single agent 
vaginal misoprostol (6), foley catheter with oxytocin (6) and the least common was foley 
catheter without medication. This discrepancy in patient preference and lack of standardized 
approach to induction of labor are current examples in care variation that currently exist. Our 
goal is reducing care variation by standardizing the approach to induction of labor resulting in 
reduction in length of labor and length of stay. Our measuring balance will be evaluating 
changes in NTSV rates (Nulliparous, Term, Singleton, Vertex—a marker for primary cesarean 
delivery in women who are candidates for vaginal delivery with a national benchmark set to 
23.6%) and patient satisfaction. Of note, the NTSV rate is established by Healthy People 2030 
and is reported annually to Leapfrog by each intuition (Martin). At UNC MC, our average NTSV 
rate for fiscal year 2022 was below the national benchmark, 21.7%.  

 
5. Describe the patient population affected, scope, and impact of the problem.  

a. What is the specific patient population your project will impact? 
1. Women at UNC Medical Center who undergo induction of labor. 

b. How many patients are in the population? 
1. In 2022, 4,173 women birthed 4,282 babies at UNC Medical Center. Initial 

evaluation of these births has found that 1,299 women underwent induction of 
labor at 37+ weeks gestational age, which represents approximately 30% 
(ranges 23-36%) of our patients. With expansion of the neonatal critical care 
center, we anticipate an increase of high-risk pregnancies, which will in turn 
lead to increased rates of induction of labor and length of stay.   

c. How frequently does the problem occur? 
1. We schedule 1-6 patients for induction of labor, 7 days a week on labor and 

delivery. The lack of standardized approach affects each induction of labor.  
d. What is the impact of the problem? 

1. The impact of the problem is an everyday challenge on labor and delivery with 
inductions scheduled 7 days a week. This occurs on all labor and delivery units 
across the healthcare system without a standard approach to induction of labor. 
Longer length of labor places a strain on the physical (room availability) and 
human resources (nurses, patient care technicians, scrub techs who assist in 
patient care outside of the operating room) available on our labor units. The 
benefits of reduction in care variation at UNC Medical Center with improved 
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outcomes, would likely be applicable to all labor and deliveries throughout the 
health system. Standardizing this approach could lead to care redesigning 
induction of labor pathway for the health system.  
 

6. What do you think are the underlying causes of the problem? Why do you think the problem is 
happening?  

 
One unique characteristic of our care model on labor and delivery, compared to other units 
throughout the health system and country, is that we have multiple groups caring for our 
patients.  This includes family medicine, midwifery and OBGYN providers. While this model has 
many benefits for patients, and contributes to the culture on labor and delivery, it also allows 
for lack consistent standardized evidenced-based approaches among the service lines. Induction 
of labor is performed by each of these three provider groups differently, and there can be 
variation in practice among the providers within each of these groups. For example, some 
midwives prefer low intervention methods for induction of labor, including nipple stimulation 
(Demirel), while other providers prefer techniques considered to be of a higher level of medical 
intervention, including foley catheter with misoprostol or foley catheter with oxytocin (Orr).  
 
Some of these variations in care are the result of providers training in different parts of the 
country, differing philosophies to approaching induction of labor and lack of internal data to 
drive process improvement. Depending on the month and journal, it is easy to find articles—
many low quality, small sample sizes, under powered—to support each method (Demirel, Orr, 
Liu, Lassey). Providers become accustomed to using their preferred method, and in cases where 
there are low volume providers, comfort levels in adopting new techniques can be challenging if 
these internal process improvement strategies are not robust and formalized.  

 
7. What is the history of improvement or attempted improvement at UNC Health? What work will 
your proposed improvement build on?  

 
In the last two years, we have demonstrated that process improvement can reduce care 
variation. Globally, the hospital and system have demonstrated adoption and sustainment of 
Enhanced Recovery After Surgery for cesarean sections and most recently, low risk birth 
pathway and highly anticipated are upcoming PDSA cycles to stratify the risk for unintentional 
retained foreign object at time of surgery. Locally on labor and delivery, we have demonstrated 
process changes and quality improvement with postpartum hemorrhage checklists, 
preoperative checklists for unscheduled cases, and standardizing our sign outs at change of 
shift. Dr Quist-Nelson has demonstrated that process improvement is possible on labor and 
delivery with implementation of a checklist for postpartum hemorrhage to reduce variation in 
care. We have also built a culture of open, collaborative communication by implementing a 
preoperative checklist with each team huddle for unscheduled cesarean deliveries. A 
standardized algorithm to for full team sign outs occurring at change of shift (7:30 AM and 6 
PM) with team huddles at noon and midnight have also been implemented. Through these 
points of structured communication, a patient-centered, collaborative culture has been 
strengthened on the unit.  

 
8. Please complete the “Measures Table”. Please describe the anticipated outcome measure(s), 2-
3 process measures, and one balancing measure. Please do not include more than 5 measures in 
total.  

https://www.med.unc.edu/ihqi/improvement-scholars/measures-table-example/
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Please see attachment. Our process and balancing measures will be obtained monthly through 
review of the electronic health record and patient satisfaction scores. The process measures 
assume what has been established in previous studies, that standardization of induction of labor 
reduces length of labor and length of stay (Levine, Hamm). The balancing measures will ensure 
by standardizing induction of labor and likely reducing the time of labor and length of that, that 
we are not increasing our cesarean delivery rates (NTSV rate) and reducing patient satisfaction.  

 
9. What ideas do you have for changes that will result in improvement?  

 
Variation in care and lack of utilization of known best practices during induction of labor leads to 
prolonged induction times. Our goal would be to develop a standard protocol for induction of 
labor. The outcome for the mom baby dyad can be optimized through implementation of a care 
pathway based on available medical evidence. This will require pre implementation work 
including patient education and expectation setting in the ambulatory environment for 
induction of labor; combined with nursing and provider education; followed by implementation 
of evidenced-based induction of labor practices.  Monitoring of deviations from the care 
pathway, outcomes, process, and balancing measures will be required. Additionally, there are 
some best practice methods of induction of labor that are not currently available on the unit, 
including 60 ml catheters which has demonstrated statistically significant reductions in length of 
labor (Soni), and are available on most labor units today .  
 
Specifically, we will consider the following:  
- Pre implementation work: surveying patient satisfaction who have induction of labor 

without standardization (validated six question survey: the birth satisfaction scale-revised 
indicator) (Martin) 

- Outpatient education/counseling and review of “standardization of induction of labor” 
- Reducing the time between arrival on unit and start of induction. 
- Standardizing induction of labor by evidence-based methods—including possibility of new 

methods like 60 ml foley catheter 
- Visual for patients on the standardized induction protocol on our electronic greaseboard 

(epic) on labor and delivery 
- Post implementation work: surveying patient satisfaction who have induction of labor with 

standardized protocol (validated six question survey: the birth satisfaction scale-revised 
indicator) (Martin) 

 
10. How has this problem has been addressed successfully elsewhere?  
 

A standardized approach to induction of labor compared to discretion of the provider has 
proven to reduce inequity of care, reduce length of labor and reduce maternal morbidity 
(Levine, Hamm, Rhinehart). Rhinehart compared women with standardized induction protocol 
to those without. Women with standardized protocol had higher rates of vaginal deliveries, that 
remained significant after controlling for confounders. Levine compared 491 women to 
standardized method for induction of labor to 364 women with provider preference induction of 
labor and found those randomized to the standardized method had a statistically significant 
shorter time to delivery, decrease in maternal morbidity, lower rates of neonatal ICU admission 
and lower neonatal morbidity. Hamm used the same cohort as Levine and evaluated cesarean 
delivery rate and maternal and neonatal morbidity stratified by race. Black women with 
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standardized induction of labor protocol had a reduction in cesarean delivery rates and neonatal 
morbidity compared to black women who received provider preference for method of 
induction.  

 
Concepts for standardizing induction of labor include (Levine, Downs): 
- Cervical ripening agent per Bishop score (see supplemental with induction protocols) 
- Cervical exam every 3 hours during latent labor (prior to 6 cm) 
- Artificial rupture of membranes at 4 cm or sooner if foley balloon is expelled spontaneously 
- Cervical exam every 1-2 hours in active labor (>= 6 cm) 
- If labor not progressing once in active labor 

o Initiation of IV oxytocin 
o Artificial rupture of membranes (if not previously performed secondary to 

feasibility) 
o Use of intrauterine pressure catheter to assess contraction pattern 

 
11. How will high performance management tools (Just Culture, SAFE reporting, team 
communication and teaming skills, huddles, and visual management boards) be used to support the 
work? Although use of these tools is not required, applications including them will be strengthened. 

 
Visual, data driven management: We are in the early stages of following outcome measures with 
dashboards for our unit. Our goal would be to implement a process change that would reduce 
care variation and improve equity, reduce length of labor, length of Tier 1 huddle including the 
OB providers and trainees, Family Medicine providers and trainees, midwifery, nursing, OB 
anesthesia providers and trainees and scrub techs. We are the first unit to adopt Tier 1 huddles 
7 days a week. We also have multi-disciplinary sign out at change of shift with the same 
collaboration at 7:30 AM and 6 PM and team huddles (abbreviated sign out) at noon and 
midnight. Additional points of communication, safety and collaboration are with our pre-
procedure huddles for unscheduled procedures on labor and delivery, for example an urgent or 
emergent cesarean delivery. These same practices will be used caring for patients with induction 
of labor with standardized protocol.  

 
12.  Please describe how your project addresses each of the 5 elements reflected in the Quintuple 
Aim for Health Care Improvement.  

- Improved health: Standardized induction of labor is associated with reduction in maternal 
and neonatal morbidity (Levine, Hamm)  

- Enhanced patient experience: Establishing patient expectations in the outpatient setting in 
addition to reducing their length of labor and meeting their realistic expectations, will likely 
result in improved patient satisfaction.  

- Enhanced clinician and staff experience: Improved outcomes and reduction in length of 
labor/length of stay will provide the staff with a fulfilling patient-physician relation and 
sense of accomplishment increases provider satisfaction; reduction in patient 
morbidity/mortality and complications which reduces provider stress and burnout; reduced 
length of labor/length of stay will reduce census and improve staffing ratios for nursing 
which will reduce stress for our nurses and patient care technicians 

- Health equity: Reduction in care variation by standardizing induction of labor will improve 
health equity and reduce health disparities (Web Annex)  

https://www.med.unc.edu/intranet/2022/10/carolina-quality
https://jamanetwork.com/journals/jama/article-abstract/2788483
https://jamanetwork.com/journals/jama/article-abstract/2788483
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- Reduced costs: Reduction in cost of care by reducing length of stay and maternal morbidity 
with standardized induction of labor protocol. 

13. Please describe the support and engagement you have from leadership for the work you are 
proposing. Please indicate leaders with whom you have consulted about this proposal.  

 
The following proposal has been discussed with the following leaders and staff:  
 

Genevieve Neal-Perry MD, PhD   Chair, Department of OBGYN 
Eve Hammett CNM   Director of Nursing, Women’s Hospital 
Lauren Schiff MD    Executive Medical Director, Women’s Hospital 
Michell Swanson MSN, RNC-OB                Senior Quality Leader, Women’s Services 
David Mayer MD    Co-medial director of labor and delivery 
Shannon Dwyer MSN, RN, RNC-OB  Manager of labor and delivery  
Kim Boggess MD   Interim Division Director, Maternal Fetal Medicine 
 

14. Who will comprise the project team? List names and roles of team members, describe how the 
project team will function and how the team’s work impacts other teams/units and/or is impacted 
by other teams/units. Successful improvement project teams are interprofessional, 
multidisciplinary, and often include patient and family members. Although not required, 
applications listing interdisciplinary co-leads (e.g., nurse and provider co-leads, or pharmacist and 
provider co-leads) will be strengthened. Access this link to learn additional helpful information 
about improvement teams.  

 

Team Co-leads: 

Elizabeth Coviello DO 

Jeff Reinhardt, MD 

Individual Role Contribution 

Shannon Dwyer 
MSN, RN, RNC-OB 

Nurse Manager, Labor and Delivery Protocol development  

Michelle Swanson, 
MSN, RNC-OB 

Senior Quality Leader, Women’s Services Protocol development, nurse education  

Danielle Anspach, 
DNP RN CNM EFM-C 

Clinical Nurse Education Specialist for 
Women’s Services 

Protocol development, provider, and nurse 
education 

Kara Robinson BSN Bedside Labor Nurse Protocol development, implementation of 
protocol  

Morgan McEachern 
MD 

Associate Professor, Family Medicine, 
Service Line Leader for Family Medicine 
Obstetrics  

Protocol development 

Sherri McLean DNP, 
CNM  

Midwife, OBGYN Department Protocol development, implementation of 
protocol  

Amy Davenport MSN, 
MPH, CNM 

Midwife, OBGYN Department Pre-implementation work, Protocol development, 
implementation of protocol  

Janine Baldino MD OBGYN Resident (second year) Pre-implementation work, Protocol development, 
implementation of protocol 

http://www.ihi.org/resources/Pages/HowtoImprove/ScienceofImprovementFormingtheTeam.aspx
http://www.ihi.org/resources/Pages/HowtoImprove/ScienceofImprovementFormingtheTeam.aspx
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Individual Role Contribution 
Brianna Frame MD OBGYN Resident (second year) Pre-implementation work, Protocol development, 

implementation of protocol 

Alex Kraus MD Maternal-Fetal Medicine Fellow Pre-implementation work, Protocol development, 
implementation of protocol 

 
15. How will you ensure sufficient time to dedicate to the project over the scholar year? Although 
time commitment to the program varies throughout the year, Scholars may expect to spend at least 
2 hours per week (with a range from 1 hour minimum to 5 or more hours a week) on project-related 
activities. 

 
Dr Coviello has dedicated time to QI for labor and delivery. This IHQI project will fall under 
protected time that is minimum 1 day per week.  
 
Dr Reinhardt is required to work 16, 12-hour shifts a month as a hospitalist. He will also have 
weekly availability to participate.  
 

16. What factors do you anticipate will foster and hinder improvement?  
 
A potential barrier to implementing a protocol for standardizing induction of labor is changing 
practice behaviors for providers who have a long history of using a particular method of 
induction. However, with our strong culture of providing patient-centered, evidence-based care 
to improve safety, equity, and quality, we are confident a review of the literature identifying 
best practices, will provide clear evidence and guidelines for standardizing induction of labor.  
Regular monitoring and reporting of outcomes, with process changes, when necessary, will 
strengthen provider adherence to these best practice methods of care, and 
implementation/adherence to the pathway. We will establish sustainability and minimize 
behavioral drift. One of the health system goals is finding equity for patients, and this goal is 
deeply rooted in the culture of our labor and delivery unit. Providers will be motivated by a 
reduction of care variation that has demonstrated to reduce inequity of care.  

 
An additional barrier may be patient perception or “Dr Google.” We will need to engage patients 
and consider patient working groups to discuss standardization of induction of labor and patient 
perception to overcome this barrier.  
 

 
17. What ideas do you have for sustaining the improvement? How do you see the work you start 
with IHQI’s support continuing?  

 
We have seen a slow and positive change within the unit and culture. Valuable, sustainable 
change takes time. Reduction in care variation has many benefits for patients and provider 
teams, that allow the standardization of induction of labor to become part of everyday practice. 
Once interventions are tested with rapid cycle PDSA, we will determine the best standardized 
process for induction of labor that will be used on labor and delivery. Visuals in provider and 
nursing areas on labor and delivery will be available and patients facing educational materials in 
labor rooms and in the outpatient, setting will be available to continue to align patient 
expectations with inpatient experiences. After project completion, using visual aids, education 
and proven reduction in care variation, this work can expand to labor and delivery units 
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throughout the hospital system. We envision an induction of labor pathway for the health 
system. 

 
18. Implementation Timeline  

1.5 Project Timeline  
     

 
July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug 

Request for data including measures 
(ASAP) 

              

Pre-implementation: Survey patient 
satisfaction in women with 
induction of labor 

              

Develop protocol for 
standardization of induction of 
labor 

              

Implement induction of labor 
standardized protocol 

              

Record process and balancing 
measures 

              

Develop final products (protocol) 
for implementation and manuscript  
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