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Abstract 

 

Problem & Purpose:  Oxytocin is administered during cesarean sections to prevent uterine 

atony; however, oxytocin’s adverse side effects include decreased systemic vascular resistance, 

reflex tachycardia, arrhythmias, bradycardia, transient asystole, myocardial ischemia, and ST 

segment changes. In the 1990s and early 2000s, intravenous bolus doses of 10 units were 

commonly administered, which have led to significant hemodynamic effects and, in some cases, 

patient demise. Similar cardiovascular effects have been observed in the five-unit bolus dosing 

range. Currently, oxytocin is administered as an unregulated infusion with the potential for 20-30 

units in a minimum of ten minutes. Methods used in clinical practice vary profoundly and no 

widely accepted oxytocin uterotonic management guideline exists. The purpose of this Quality 

Improvement (QI) project is to develop a Clinical Practice Guideline (CPG) that examines 

administration methods to reduce variable hemodynamics.  

Methods: This project consisted of four phases, which included: formation of a stakeholder team 

and CPG development using AGREE II tool feedback, dissemination of a formalized 

presentation, revision of the CPG using the responses elicited via the Practitioner Feedback 

Questionnaire (PFQ), and a confidential data analysis. Although improvements in hemodynamics 

were observed in clinical practice, this data was not collected or analyzed. 

Results: The AGREE II had high quality scoring for the overall guideline (93%). Key 

stakeholders recommended use of the CPG in practice. PFQ indicated an 80.7% (n=12) 

agreement among the questionnaires for quality, recommendation acceptance, recommendations 

applicability, comparative value, and outcome variables. Providers and students subjectively 

reported reductions in hemodynamic variability and the lack of definitive data precluded a 

formal analysis.  

Conclusion: Circumventing practice variation will mitigate hemodynamic instability and 

communication failures. Practitioners deemed the CPG as high quality and easily translatable to 

practice; however, resistance persists for widespread clinical implementation. Future 

recommendations include reducing these institutional barriers, performing data analyses of 

hemodynamic changes pre and post utilization of the CPG, and evaluating the extent of 

improved patient outcomes. 
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Introduction 

 Oxytocin is the gold standard first line medication for treating uterine atony, which 

remains the number one cause of post-partum hemorrhage after cesarean section delivery (Arias, 

2000; Yamaguchi, Siaulys, & Torres, 2016). Oxytocin is associated with significant 

hemodynamic adverse effects, to include: decreased systemic vascular resistance, tachycardia, 

increased cardiac output, arrhythmias, bradycardia, transient asystole, seizures, myocardial 

ischemia, and/or ST segment changes (Archer, Knape, Liles, Wheeler, Carter, 2008; Dyer, Van 

Dyk, & Dresner, 2010; Kovacheva, Soens, & Tsen, 2015; Stephens & Bruessel, 2012). In the 

1990s and early 2000s, clinicians commonly administered bolus doses that ranged from 10 to 5 

units of oxytocin to prevent uterine atony (Dyer, et al., 2010; Thomas, Koh, & Cooper, 2008; 

Sartain, Barry, Howat, McCormack, & Bryant, 2008; Bhattacharya, Ghosh, Ray, Mallik, Laha, 

2013; Sumikura & Inada, 2016). Consequently, this amount of oxytocin led to significant 

hemodynamic side effects and in some cases, patient demise.   

To identify the variability in oxytocin dose and infusion rates during a cesarean section, 

Stephen & Bruessel (2012) performed a systematic review and found extensive variability of 

bolus dosing (0.5-5 units) and infusion rates (three units to “wide open”).  It was also noted that a 

wide variation in bolus dosing and infusion rates existed in a medium-sized community hospital 

in the Baltimore area often resulting in significant hemodynamic instability in some cesarean 

section patients.  Therefore, the purpose of this Doctor of Nursing Practice (DNP) Quality 

Improvement (QI) project was to establish a Clinical Practice Guideline describing a 

standardized oxytocin dosing regimen among cesarean section patients to possibly improve 

patients’ hemodynamics.  

Literature Review 
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Tsen & Balki (2010) focused on the adverse effects of large bolus dosing and encouraged 

providers to adopt a systematic approach for oxytocin administration. The authors deemed 

oxytocin a “high alert” drug when two maternal deaths from 1997 to 1999 were related to 

cardiovascular instability after 10-unit rapid bolus dosing (Tsen & Balki, 2010). Tsen & Balki 

(2010) advocated for bolus doses less than 5-units to reduce side effects and encouraged 

providers to adhere to the following “rule of three’s” protocol: administer three units of 

intravenous oxytocin over 45 to 60 seconds after umbilical cord clamping, start a continuous 

oxytocin infusion at 3-units per hour (increase to 5-10 units per hour for unresolved uterine 

atony), and use three-minute intervals for assessing obstetricians’ report of uterine tone. If 

uterine atony persisted without additional secondary uterotonics, providers could administer a 

second and third oxytocin three-unit bolus given at the six- and nine-minute intervals.  

Studies by Butwick, Coleman, Cohen, Riley, & Carvalho (2010) and Sartain et al. (2008) 

compared various oxytocin bolus doses. Butwick et al. (2010) conducted a randomized control 

trial (RCT) to determine the minimum effective dose of oxytocin in healthy parturients (n=75) 

after cesarean sections (c-sections). They noted hemodynamic variability in 47% of patients in 

the 5-unit bolus group (p=0.035) and no difference in other groups for hemodynamics or uterine 

tone (Butwick et al., 2010).  Sartain et al. (2008) conducted a RCT (n=80) to determine the 

optimum postpartum oxytocin bolus dose (two or five units). Unlike the previous study, both 

groups experienced an increase in heart rates by 30 beats per minute (57.5% of patients in the 

five-unit group as compared to 27% in the two-unit group). Also, 15% of patients in the five-unit 

group had MAP reductions greater than 30 mmHg (p=0.026) (Sartain et al., 2008).   

 Next, it was imperative to incorporate studies that analyzed the use of bolus doses and 

infusions. Stephens & Brussel (2012) conducted a systematic review of seven trials (n=626) to 
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determine the optimum dosing of oxytocin boluses and infusions after c-sections. For elective 

cases, they determined that ED90 (effective bolus dose in 90% of patients) was 0.3 units with 

best efficacy of 0.5 units (Stephens & Brussel, 2012). For patients with low postpartum 

hemorrhage risk, the authors endorsed an infusion delivered incrementally over at least four 

hours (20 to 40 oxytocin units diluted in one liter of isotonic fluid) (Stephens & Brussel, 2012).  

To amalgamate oxytocin bolus and infusion dosing practices, Kovacheva et al. (2015) 

conducted a RCT (n=60) comparing a modified version of “rule of three’s” bolus dosing (3-unit 

bolus in three milliliters, mL, of 0.9% normal saline, NS, with a “wide open” bolus of 0.9% NS 

500 mL infusion) in the experimental group to “standard of care” infusions (three mL 0.9% NS 

bolus with a “wide open” oxytocin infusion of 30-units diluted in 0.9% NS 500 mL) in the 

control group. Both groups exhibited adequate uterine tone after three minutes. However, the 

control group received over twice the total required oxytocin in rescue dosing (8.4 compared to 4 

units) (Kovacheva et al., 2015).  Ultimately, they recommended their modified “rule of threes” 

dosing for managing post-partum uterine tone, but this contributes to threats to validity and 

reliability of recommendations as it does not accurately reflect the previously studied original 

“rule of three’s” protocol (Kovacheva et al., 2015).  

All studies standardized anesthetics, data collection, and had similar inclusion criteria. 

The literature validated oxytocin doses above five units may lead to detrimental sequelae. Most 

studies incorporated infusion and bolus dosing recommendations; however, only two studies had 

specific recommendations for maintenance infusion rates and durations (Butwick, et al., 2011; 

Kovacheva, et al., 2015; Sartain, et al., 2008; Stephens & Bruessel, 2012). Overall, the literature 

provided strong recommendations for practice change as dose reduction and standardized 

administration improved patients’ hemodynamics and outcomes (Stephens & Bruessel, 2012;).  
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Theoretical Framework 

 This project’s middle range nursing theory was Imogene King’s Theory of Goal 

Attainment. This theory proposed that the sum of the components of an efficacious transaction 

processes (i.e. education of providers and perioperative communication) produces goal 

achievement (i.e. reduced hemodynamic instability by using a standardized CPG) (King, 1992).  

Although her theory was originally devised to examine relationships and the intricacies of the 

nurse to patient interactions, the theory was applied to understand the dynamics of providers’ 

perceptions, resistance to change, and interactions (King, 1992). Understanding the parts of the 

transaction process allowed the author to develop the CPG, present the protocol to hospital staff, 

and empower members of the care team to participate in two-way communication.  The purpose 

of this theory was to reveal interactions based on contextual contributions from personal, 

interpersonal, and social systems that ultimately results in improved patient outcomes (King, 

2007).   

In order to realize goal attainment, the transaction process should occur and is based on 

four fundamental concepts: perception, communication, interaction, and transaction (King, 

2007). For this project, this transaction process represented several steps in the DNP project 

development and dissemination. In the beginning, by brainstorming using tools such as a Logic 

Model and Fish Bone Diagram, the author assessed the organizational culture and providers’ 

perceptions about oxytocin management. Initially, DNP project members elicited the perceptions 

of the providers and their understanding of oxytocin management. Next, multidimensional 

communication between DNP project co-creators and hospital providers included mutual goal 

setting and education through two-way information sharing. Communication among all operating 

room (OR) team members remained paramount for effective implementation. Interactions were 
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structured by the nursing process and based on OR interactions, departmental meetings, and 

individual small group exchanges. The core assumption for this theory’s transaction process was 

that all goals ultimately lead back to promoting best outcomes and patient-centered care (King, 

2007). As a result of the interaction process, transaction was realized when practitioners engaged 

in the practice change. The proposed evidence-based practice change (CPG) may lead to 

improved transaction processes (communication) and reduced hemodynamic changes during 

cesarean sections. 

Methods 

During the preplanning phase, a literature search was conducted. The University of 

Maryland, Baltimore HS/HSL’s OneSearch database yielded 1,181 relevant articles. After a 

review of available full text article titles, 88 abstracts were examined for inclusion eligibility or 

relevance to project, and 11 were included in the literature review tables (Table 3). The literature 

analysis and synthesis included three RCTs and one systematic review. Refer to Table 3 for a 

detailed literature review narrative, evidence ratings, and study limitations. This CPG served as a 

QI project at the designated facility whose target users included: anesthesia providers, 

obstetricians, and labor & delivery registered nursing staff. At this facility, an average of 50 

cesarean deliveries occur per month with an approximate range of 41 to 72. Each year, there are 

an estimated 2,000 deliveries with approximately 31% annual c-sections. The target population 

for this CPG was all parturients undergoing c-sections unless they were under 18 years old, 

severely hemodynamically compromised, or had any contraindications to exogenously 

administered oxytocin. The evidence supporting the “rule of three’s” use in these vulnerable 

populations was insufficient.  
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For project implementation, the change process required a preplanning and three discrete 

phases. The CPG was assessed by project members and an expert panel utilizing the Appraisal of 

Guidelines for Research and Evaluation (AGREE II) tool (refer to Table 1). The AGREE II 

tool’s main objectives are to appraise the quality of the guideline, methods for developing CPGs, 

and delineate how to include reported information. AGREE II tool reliability and validity have 

been established through rigorous testing and results distributed in peer-reviewed publications 

through high levels of construct validity as well as inter-rater reliability. The AGREE II tool 

entails 23 items organized into 6 domains, which include: scope and purpose, stakeholder 

involvement, rigor of development, clarity of presentation, applicability, and editorial 

independence. The overall assessment portion of the AGREE II tool allows users to rate the 

overall CPG quality. This includes any recommendations for its utility in practice. Items are 

evaluated with a 7-point Likert scale. 

After gaining institutional review board (IRB) approval, the project was presented during 

anesthesia and hospital grand rounds. Project members anonymously collected post-presentation 

feedback (Table 2) using the Practitioner Feedback Questionnaires (PFQ). The PFQ evaluation tool 

consists of 23 items designed to appraise four variables: the quality of practice guideline and rigor of its 

development, acceptability of the recommendations, extent of implementation/applicability of the 

recommendations, and comparative value of the recommendation relative to current practice. The PFQ 

is a highly recognized valid and reliable tool to evaluate staff feedback and extent of staff acceptance of 

the CPG after dissemination of clinical information. Demographic information for attendees who 

completed the PFQs was collected. All data collection and assessments were disseminated to the expert 

panel, key stakeholders, and faculty. Co-creators of the DNP project amended the protocol as needed 

after receiving the expert panel’s AGREE II tool results and the PFQs. 



OXYTOCIN ADMINISTRATION  9 

The AGREE II tool and PFQ data analysis incorporated descriptive statistics. The 

AGREE II tool provides statistical parametric data at the interval level of measurement (Grove & 

Cipher, 2017). DNP project members measured the PFQ at the nominal level of measurement 

and evaluated with Microsoft Excel software via central tendencies, frequencies, and 

percentages. Significant results for all tools and questionnaires was set at p values less than or 

equal to alpha (a)=0.05. To protect confidentiality, all anonymously submitted PFQ data was 

placed on a locked and password protected computer accessed by group members only.  

Results 

The desired state for this project was to provide comprehensive education on current 

oxytocin administration recommendations and reduce hemodynamic variability through adoption 

of the proposed CPG. (Appendix B). Processes assessed included provider variability with initial 

oxytocin administration and associated hemodynamic fluctuations with unregulated oxytocin 

delivery during cesarean sections. The two main structures assessed included current oxytocin 

and secondary uterotonics’ use and the knowledge deficit regarding best practices for 

perioperative oxytocin management. Prior to instituting this CPG, the post-partum hemorrhage 

protocol only incorporated a brief description of secondary uterotonic management and 

recommendations for blood product(s) administration. To implement the change, physical 

structures and staff behavior changes that needed to occur included education for diluting the 10 

unit per milliliter Oxytocin vial into ten milliliters of 0.9% normal saline syringes, programming 

the infusion pump as described in the CPG, and documenting these actions on the medical health 

record under the medication administration section.  

Initially in the planning phase, project members analyzed the CPG formally using the six 

domains from the AGREE II tool (Table 1, Appraiser 1). Each observation consisted of expert 
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panel members’ appraisal of the CPG after appropriate updates to the CPG were made from 

previous appraisals. After presenting the project to the anesthesia department, staff members in 

attendance completed the PFQ (Table 2). Demographic data collected included anesthesia 

providers’ credentials (Certified Registered Nurse Anesthetist, n=8; Anesthesiologist, n=4) and 

years of clinical experience (Figures 1 & 2). CRNAs provided 67% of the overall received 

feedback and had an average of 12.69 years’ experience (range 1 to 29 years) as compared to 

anesthesiologists’ 14.25 years (range 9 to 23 years) (Figure 2). Providers (n=12) reported 100% 

agreement with caring for patients relevant to the CPG (Item 1 scoring). 

PFQ scores suggest strong level of support and high level of agreement for the following 

categories: clear rationale for guideline development, relevant and complete literature review, 

appropriate methods used to summarize recommendations, accuracy of evidence interpretation 

and draft recommendations, and proposed recommendations (Table 2). All providers indicated 

they would utilize the CPG for their patients and daily clinical practice. No providers disagreed 

with the CPG’s higher benefit to harm ratio for patients, acceptability by patients, improved 

resource allocation, and enhanced patient outcomes. Only 75% of anesthesia providers agreed 

there is a need for a CPG on this topic and to apply the recommendations would require 

reorganization within the practice setting (Table 2). Nine providers (75%) found the 

recommendations as “too rigid” for patient individualization and 73% of providers found the 

CPG as “not applicable” to their patients. While 83.33% of providers agreed that the CPG would 

likely be supported by the majority of clinical colleagues, one strongly disagreed, and one 

remained indifferent (Table 2). One provider disagreed with the majority 91.67% of anesthesia 

staff who determined the recommended practice would improve patient outcome as compared to 

current practices (Table 2). Half of the participants agreed to apply the CPG recommendations 



OXYTOCIN ADMINISTRATION  11 

would be technically challenging and expensive to employ. Four (33.33%) disagreed with this 

proposed technicality and five (41.67%) with the expense aspect (41.67%). 

Discussion  

While the AGREE II tool reflected a high assessment for CPG agreement (93%) and the 

PFQ results strongly supportive of the CPG, several key associations between PFQ outcomes and 

observations were recognized during project development. Although 75% of the anesthesia 

participants who completed the PFQ reported the CPG as too rigid for patient individualization, 

this protocol has been applied to a variety of patients scheduled for elective cesarean sections in 

the literature and at the target institution. This protocol may be too rigid and difficult to 

generalize to emergent cesarean sections due to the critical nature of clinical events during these 

cases. Otherwise, the CPG may be used for elective cesarean deliveries and continued staff 

education is paramount for long term sustainability of the protocol. Other barriers encountered 

during the CPG proposal and implementation planning included technological barriers and the 

potential expenditures for pharmacy to prefill oxytocin bolus syringes. These became evident as 

concerns when 50% of the staff reported these as “potential barriers” to using the protocol in 

their daily practice. On the other hand, the remaining 50% of the staff self-reported adoption of 

CPG into their practice by December 2019, and currently, over 60% of the anesthesia staff 

reportedly utilize the protocol.  

The DNP project members observed wide variations in oxytocin administration and 

hemodynamics during their clinical rotations. Improvements in hemodynamic changes as an 

outcome were not evaluated with this project and will need to be evaluated with a retrospective 

chart review to determine extent of changes associated with the shift in oxytocin dosing 

practices. Therefore, processes related to the CPG’s influence over changing practice variation 
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(and subsequent hemodynamic changes) were indirectly measured with the AGREE II tool and 

PFQ. One limitation for this project was the lack of pharmacy participation and education on 

how to program infusion pumps in accordance with the CPG recommendations during our 

anesthesia department presentation. Another limitation of this project was DNP project members 

gathered clinicians’ oxytocin management practices based on observations. The subjectivity 

about the degree of provider variability remained a threat to internal validity and bias. On the 

other hand, the students’ reports of practice and hemodynamic variability parallels the practice 

variations well described in the literature (Kovacheva, et al., 2015).  

Initially, DNP project members projected resistance to practice change as a significant 

impediment to implementing the CPG. However, a sizable percentage of staff were eager to 

begin using the CPG. In fact, several members of the anesthesia team were already aware and 

using the “rule of three’s” to guide oxytocin management in their daily practice. Unexpected 

facilitators throughout this project’s development included the unwavering support from key 

stakeholders and anesthesia department leaders. These team members completed the AGREE II 

tool with ample feedback, assisted DNP students with staff education sessions, imparted advice 

to other staff members regarding the CPG’s usefulness in practice, and encouraged providers to 

follow the CPG algorithm. Moreover, the chief anesthesiologist publicly announced his support 

for this project and its future sustainment endeavors. By attaining this leadership support and 

recruiting change champions, DNP project members fostered the motivation for future research 

and development of this project at this facility. 

Conclusion 

Current practices of administering unregulated oxytocin infusions and bolus doses are not 

advisable. This project was useful because regular oxytocin dosing intervals, regulated bolus and 
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infusion concentrations, adherence to a standardized protocol, and prudent intraoperative 

communication will help achieve adequate uterine tone while reducing unnecessary and high 

oxytocin concentrations and the probability for hemodynamic instability. The AGREE II Tool 

and PFQ demonstrated an overall acceptance of the developed CPG. The CPG was developed for 

quality improvement purposes for a community-based facility and not intended to generalize to 

other patient populations or institutions.  

Initially, the long-term goal for this DNP project was to ensure 100% of anesthesia staff 

members used the CPG in practice by May 2020. However, through provider self-reports, DNP 

project members found a current compliance rate of approximately 60%. Barriers to overcome 

for sustainability and future recommendations include statistical analyses for compliance rates, 

ongoing initial and quarterly staff education and competencies, annual performance reviews and 

audits, staff satisfaction with protocol, hemodynamic data collection during oxytocin delivery, 

and a detailed cost analysis. Part of the proposed future practice standardization includes 

development of pharmacy prepared prefilled oxytocin syringes for bolus dosing and a set 

program on the alaris infusion pump for infusing oxytocin. This may improve compliance among 

staff and reduce errors when diluting oxytocin vials before bolus dosing. After the measurements 

have been collected over time, future DNP students may determine this CPG’s effect on patient 

outcomes and its population impact. Furthermore, few studies incorporate patients presenting for 

emergency cesarean sections. In order to generalize these recommendations to additional 

categories of parturients, studies evaluating these patient populations should be conducted and 

analyzed to mitigate this evidence gap.   
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Table 1. AGREE II Tool Domain Scores 

Summary of Domain Scores  
 

 
  

 

 Domain 1 90%  
 

  
 

 Domain 2 89%  
 

  
 

 Domain 3 90%  
 

  
 

 Domain 4 94%  
 

  
 

 Domain 5 97%  
 

  
 

 Domain 6 97%  
 

  
 

 Overall assessment 93%  
 

  
 

  Appraiser 1 

Appraiser 

2 Appraiser 3 

Appraiser 

4 

Appraiser 

5 Total 

Domain 1 Item 1 7 6 6 7 7 33 

 Item 2 7 6 6 6 6 32 

 Item 3 7 6 6 6 7 32 

 Obtained Scores   97 

 Calculated Domain Scores   90% 

Domain 2 Item 4 7 6 6 6 7 32 

 Item 5 7 6 6 6 7 32 

 Item 6 6 6 6 6 7 31 

 Obtained Scores   95 

 Calculated Domain Scores   89% 

Domain 3 Item 7 7 6 7 7 7 34 

 Item 8 7 6 7 7 7 34 

 Item 9 7 5 6 6 6 30 

 Item 10 7 6 6 6 6 31 

 Item 11 6 6 6 6 6 30 

 Item 12 6 6 6 6 6 30 

 Item 13 6 5 6 6 6 29 

 Item 14 6 5 6 6 6 29 

 Obtained Scores   247 

 Calculated Domain Scores  
  90% 

Domain 4 Item 15 7 6 7 7 7 34 

 Item 16 7 6 7 7 7 34 

 Item 17 7 6 7 6 6 32 

 Obtained Scores   100 

 Calculated Domain Scores   94% 

Domain 5 Item 18 7 5 7 7 7 33 

6 Item 19 6 5 7 6 7 31 
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 Item 20 6 5 7 6 7 31 

 Item 21 6 5 7 6 6 30 

 Obtained Scores   125 

 Calculated Domain Scores   97% 

Domain 6 Item 22 6 7 7 7 7 34 

 Item 23 6 7 7 7 7 34 

 Obtained Scores   68 

 Calculated Domain Scores   97% 

Overall Guideline Assessment 7 6 7 7 6 33 

 Calculated Domain Scores   93% 

        

        
Total Obtained Scores 158 139 156 153 158 765 
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Table 2. PFQ Item Frequency  
Strongly 

agree (% of 

total) 

Neither 

agree or 

disagree 

(% of 

total) 

Strongly 

disagree (% 

of total) 

1.    Are you responsible for the care of patients for whom this draft 

guideline report is relevant? This may include the referral, diagnosis, 

treatment, or follow-up of patients. 

12 (100%) 0 (0%) 0 (0%) 

2.    The rationale for developing a guideline is clear.  12 (100%) 0 (0%) 0 (0%) 

3.    There is a need for a guideline on this topic.  9 (75%) 2 (16.67%) 1 (8.33%) 

4.    The literature search is relevant and complete (e.g., no key 

evidence was missed, nor any included that should not have 

been) in this draft guideline.  

12 (100%) 0 (0%) 0 (0%) 

5.    I agree with the methodology used to summarize the evidence 

included in this draft guideline.  

12 (100%) 0 (0%) 0 (0%) 

6.    The results of the evidence described in this draft guideline are 

interpreted according to my understanding of the evidence.  

12 (100%) 0 (0%) 0 (0%) 

7.    The draft recommendations in this report are clear.  12 (100%) 0 (0%) 0 (0%) 

8.    I agree with the draft recommendations as stated.  12 (100%) 0 (0%) 0 (0%) 

9.    The draft recommendations are suitable for the patients for whom 

they are intended.  

12 (100%) 0 (0%) 0 (0%) 

10.  The draft recommendations are too rigid to apply to individual 

patients.  

8 (66.67%) 1 (8.33%) 3 (25%) 

11.  When applied, the draft recommendations will produce more 

benefits for patients than harms.  

10 (83.33%) 2 (16.67%) 0 (0%) 

12.  The draft guideline presents options that will be acceptable to 

patients.  

11 (91.67%) 1 (8.33%) 0 (0%) 

13.  To apply the draft recommendations will require reorganization 

of services/care in my practice setting.  

9 (75%) 2 (16.67%) 1 (8.33%) 

14.  To apply the draft guideline recommendations will be technically 

challenging.  

6 (50%) 2 (16.67%) 4 (33.33%) 

15.  The draft guideline recommendations are too expensive to apply. 6 (50%) 1 (8.33%) 5 (41.67%) 

16.  The draft guideline recommendations are likely to be supported 

by a majority of my colleagues.  

10 (83.33%) 1 (8.33%) 1 (8.33%) 

17.  If I follow the draft guideline recommendations, the expected 

effects on patient outcomes will be obvious. 

10 (83.33%) 2 (16.67%) 0 (0%) 

18.  The draft guideline recommendations reflect a more effective 

approach for improving patient outcomes than is current usual 

practice. (If they are the same as current practice, please tick 

NA).                                                                                                       

11 (91.67%) 0 (0%) 1 (8.33%) 

19.  When applied, the draft guideline recommendations will result in 

better use of resources than current usual practice. (If they are the 

same as current practice, please tick NA).  

11 (91.67%) 1 (8.33%) 0 (0%) 

20.  I would feel comfortable if my patients received the care 

recommended in the draft guideline. 

12 (100%) 0 (0%) 0 (0%) 
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21.  This draft guideline should be approved as a practice guideline.  9 (75%) 2 (16.67%) 1 (8.33%) 

22.  If this draft guideline were to be approved as a practice guideline, 

I would use it in my own practice. 

12 (100%) 0 (0%) 0 (0%) 

23.  If this draft guideline were to be approved as a practice guideline, 

I would apply the recommendations to my patients. 

12 (100%) 0 (0%) 0 (0%) 

Source: Brouwers, M.C., Graham, I.D., Hanna, S.E., Cameron, D.A., & Browman, G.P. (2004). Clinicians' assessments of 

practice guidelines in oncology: The CAPGO survey. International Journal of Technology Assessment in Health Care, 20(4), 

421-6. 
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Figure 1.  PFQ: Type of Anesthesia  

 

 

 
 

Figure 2. PFQ: Anesthesia Providers Years of Clinical Experience   
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Figure 3. PFQ: Anesthesia Providers Type and Years of Clinical Experience   

 

 

 

 

 

 
 

Figure 4. PFQ: Percentage of Agreement for Questionnaires  
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Figure 5. PFQ: Percentage of Neither Agree/Disagree and Strongly Disagree for Questionnaire 
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Table 3. Hierarchy & Quality of Evidence 

      Evidence 

Rating 

Author, 

year 

Study objective  Study 

Design 

Sample  Outcomes Studied  Results  Level  Quality 

Bhattacha

rya, 

Ghosh, 

Ray, 

Mallik, & 

Laha, 2013  

Examine the HD 

effects and 

uterine tone of 3 

IU of bolus 

versus an 

infusion of 

oxytocin. 

Retrospective 

study 

N= 80 parturients 

undergoing an 

elective cesarean 

delivery with 

spinal anesthesia 

with equal 

distribution to 

bolus and infusion 

groups 

Primary outcome: Side effects: heart 

rate, MAP, CO, ST-T changes, and 

reports of chest pain. 

 

Secondary outcome(s) 

Equal dosing with emphasis on 

method of administration and its 

uterotonic impact. 

• -Tachycardia occurred in the first 

intervention group and remained 

elevated without an absolute return to 

baseline. 

• -The heart rate only increased by 10 

beats at the 60 second interval and 

returned to baseline in the second group  

• -MAP values decreased significantly in 

the bolus group.  

• -In the bolus patients, three (7.5%) 

experienced ST-T depression and five 

(12.5%) reported chest pain.  

• -No differences in uterine contraction 

(adequate in both groups). 

 

II B 

Butwick, 

Coleman, 

Cohen, 

Riley, & 

Carvalho, 

2010 

 

Determine the 

minimum 

effective dose of 

oxytocin in 50% 

(ED50) and 95% 

(ED95) of 

cesarean section 

(c/s) patients 

with spinal 

anesthesia  

(SAB). 

 

Randomized, 

Double Blind, 

Placebo 

Controlled, 

Dose Ranging 

(in units- U) 

Study  

 

Overall study:  

75 parturients 

obtained through 

convenience 

sampling.  

 

Intervention 

group: 

N=15 to each 

group receiving 

either 0.5, 1, 3, or 

5 oxytocin units 

and medications 

were diluted with 

5 mL of 0.9% NS. 

 

Control group: 

Primary Outcome: Minimum 

effective dose of oxytocin for 

adequacy of uterine tone at two 

minutes after initial oxytocin dose.  

 

Secondary Outcome(s): Uterine tone 

score, intraoperative EBL, number of 

rescue doses of oxytocin, side effects, 

and hematocrit (Hct) values before 

and 30 minutes after the c/s. 

• Uterine tone can be obtained with 0.5 to 

3 units bolus dosing, however, 73% of 

patients in the placebo group had 

sufficient tone after two minutes. 

  

• Higher oxytocin bolus doses (5 units) 

led to incidences of hypotension 

whereas there was no difference in 

hypotension or tachycardia among 

participants within the 0.5 -3 unit of 

oxytocin group.  

 

• Reduced EBL was noted with the 3U 

and 5U groups (707 ml and 697 ml, 

respectively) as compared to the 

placebo group (average of 800 ml). 

 

II B 
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N=15 for placebo 

medication (5mL 

0.9% NS) 

 

Kim, Bae, 

Park, & 

Kang, 

2011 

 

Compared the 

hemodynamic 

effects, blood 

loss, and uterine 

tone during 

continuous 

oxytocin 

infusions (0.5 

units per min) to 

a bolus dose and 

initiation of an 

infusion (2 or 5 

IU bolus then 

0.25 units per 

min infusion) in 

c/s deliveries 

under spinal 

anesthesia. 

 

Randomized 

Control Trial 

N=60 

 

N=20 distributed 

equally to three 

groups: infusion 

group, two units 

bolus with an 

infusion group, 

and five units 

bolus with 

infusion group 

Primary outcome: Assessed uterine 

tone with obstetrician’s subjective 

report via a linear analog scale at set 

intervals of 5, 10, 15, 20, and 25 

minutes.  

 

Secondary outcome(s): 

Hemodynamic changes (MAP and 

HR data) were evaluated before and 

during oxytocin administration to 

determine maximum fluctuations. 

• Uterine tone increased significantly in 

the bolus and infusion groups. The 

infusion group had a 30% higher 

incidence of receiving secondary 

uterotonic agents. 

 

• All of the participants had adequate 

uterine tone by the ten-minute interval. 

 

• The five unit followed by an infusion 

group experienced the highest rate of 

hypotension. 

  

Kovacheva

, Soens, & 

Tsen, 2016 

Comparison of a 

proposed “rule of 

3s” oxytocin 

administration 

algorithm to a 

continuous 

infusion regimen 

in elective 

cesarean sections 

(infusion of 20 to 

40 units of 

oxytocin in 

500mL 0.9% 

normal saline). 

Randomized, 

Double Blinded 

Study  

 

N=60, 

convenience 

sampling of 

women presenting 

for elective 

cesarean 

deliveries. 

Intervention 

group: 

N=30. Received 

“rule of threes” 

oxytocin 

management. 

Bolus of 3 units in 

3mL of Oxytocin 

and infusion of 

Primary outcome: Total sum of 

Oxytocin needed for satisfactory 

uterine tone 

 

Secondary Outcome(s): Oxytocin 

dose timing, uterine tone, visual 

analog score (VAS) of uterine tone, 

fetal outcomes supplemental 

uterotonic agents, maternal BP/HR, 

side effects, vasopressor use, Hct 

values, and EBL   

• No differences in rescue uterotonics, 

demographics, hemodynamics, blood 

loss, phenylephrine boluses, other side 

effects, or hematocrit.  

• Adequate uterine tone was noted in both 

groups by 3 minutes.  

• The identified rule of threes algorithm 

with 3 units bolus will allow for 

adequate uterine tone as opposed to 

continuous infusion methods.  

• “Timed inquiries” for assessing tone 

may be an effective strategy to reduce 

additional dosing.  

• Healthy ASA 1/II patients with elective 

cesarean procedures with SAB and 

received 3 units oxytocin bolus. 

Another study identified ED90 as 

II 

 

A 
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0.9% NS in 

500mL 

Control group: 

N=30. Received 

standardized 

approach of 3mL 

0.9% NS and 

infusion of 

Oxytocin 30units 

per 500mL.  

 

0.35units, however, another study 

revealed dose range of 0-5 units. In 

non-elective or higher uterine atony risk 

patients, the Oxytocin requirements 

may be varied and significantly higher. 

 

McLeod, 

et al., 2009 

Single 

prospective 

double-blind 

RCT in UK of 

women 18-45 for 

elective cesarean 

sections. They 

evaluated 5 units 

of oxytocin bolus 

dosing compared 

the 5-unit bolus 

plus a 30-unit 

infusion 

Randomized 

Control Trial  

N=39  

Intervention 

group: to receive 

5 units oxytocin 

bolus over three 

minutes plus 30 

units oxytocin in 

500mL 

Hartmann’s 

solution over four 

hours 

N=35 

Control group: to 

receive placebo of 

500mL 

Hartmann’s 

solution over four 

hours after the 

initial 5 units 

bolus over three 

minutes 

 

Primary outcome: Maternal 

hemodynamic changes between 

groups. 

Measurements obtained: 

• ECG, SpO2, NIBP on the 

left arm of all studied 

patients 

• Anesthesia providers and 

obstetricians were blind to 

the obtained measurements 

• No differences were found between the 

two groups for demographics, fetal 

outcomes (pH/base excess found in cord 

blood and Apgar scores).  

• No hemodynamic differences between 

infusion groups during the total four-

hour study period (HR, S and DBP, SV, 

CI, EF, ventricle ejection time, EDV, 

contractility index, SVRI, LCWI, 

thoracic fluid index, and early diastolic 

function ratio). P value ranges were 

0.18-0.98.  

 

II A 

Sartain, 

Barry, 

Howat, 

McCorma

ck, Bryant, 

Sartain, & 

To determine 

optimum 

oxytocin bolus 

dosing during an 

elective section 

by comparing 2 

units to 5 units. 

Single 

prospective 

double-blinded 

randomized 

control trial 

N=40 

Intervention 

group: 

2 units in 5mL 

bolus of premade 

oxytocin 

administered at a 

Primary outcomes: Peak heart rate 

changes  

 

Secondary outcome(s): 

• Changes in MAP, estimated 

blood loss, uterine tone, 

requirements for rescue 

• MAP decreased significantly in both 

groups after one-minute post bolus 

(p<0.005). This reduction was over two 

times greater in the 5-unit group. 

• Heart rate increases were higher and 

lasted longer in the 5-unit group. 

II A 
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Bryant, 

2008 

 

 rate of 5-10 

seconds.  

N=40 

Control group: 

5 units in 5mL 

bolus of premade 

oxytocin 

administered at a 

rate of 5-10 

seconds 

*Each group had 

an infusion of 40 

units in 1L of 

Hartmann’s 

solution given at 

250mL per hour 

or 10units per 

hour for 4 hours. 

 

uterotonic medications, and 

emetic symptoms.  

• The obstetrician rated uterine 

tone every 5 minutes until 20 

minutes using a Likert type 

scale 1 (no tone) to 5 (“very 

well contracted”). 

• Nausea occurred over six times more in 

the 5-unit group. 

Shashikira

n, Kaur, 

Bala, & 

Gupta, 

2017 

Emergency 

cesarean section 

patients were 

evaluated to 

determine the 

minimum 

effective 

oxytocin dose for 

PPH control in 

high risk patients 

 

Single blinded 

prospective 

well-designed 

control trial 

without 

randomization 

N= 120,  

Patients randomly 

selected via a 

purposive 

sampling selection 

based on 

emergency c/s 

presentation 

Dosing for initial 

infusion was 0.4 

units per minute 

and subsequent 

patients were 

based on previous 

patient (increase 

or decrease by 

0.1units/min) 

based on “biased-

coin design up-

down sequential 

method (UDM). 

Primary outcomes: Minimum 

effective oxytocin infusion dose for 

uterine atony cessation. 

 

Secondary outcomes: 

• Side effects with the 

minimum effective dose 

(ED90) 

• HD measured by NIBP, 

ECG, & pulse oximetry 

every two minutes 

• Changes in labs values 

 

• ED90 for oxytocin infusion to obtain 

adequate uterine tone was 0.405 units 

per minute (95% CI 0.3864-0.4125). 

• No patients reported nausea, flushing, 

chest pain, or vomiting. 

• 25.6% of patients experienced 

hypotension and 9.4% tachycardia. 

 

I  A 
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*five studies 

reviewed with 

four systematic 

reviews and one 

RCT. 

 

Stephens 

& 

Bruessel, 

2012 

 

Determine the 

optimal dose of 

oxytocin to 

achieve adequate 

uterine tone for 

cesarean 

deliveries. 

 

Systematic 

review of seven 

articles. Results 

were reviewed 

based on trial of 

labor versus 

elective c/s 

studies because 

of higher dosing 

requirements in 

the latter from 

receptor 

desensitization.  

Studies 

collected had 

design 

heterogeneity.  

All but one had 

a randomized 

and double-

blind design.  

 

N=275 

Elective Cesarean 

Delivery  

 

N=351 

“Laboring” 

Cesarean Delivery  

 

Primary outcome: Optimum dosing 

of oxytocin to alleviate uterine atony. 

 

Secondary outcome(s): Dosing and 

speed of bolus/infusion related side 

effects such as hemodynamic 

fluctuations and nausea. Known side 

effects are hypotension, tachycardia, 

increased cardiac output, MI, 

flushing, nausea/vomiting, 

antidiuretic effect. 

• For an elective c/s, ED90 is 0.3 units, 

efficacy is 0.5 units, and 

recommendations include slow bolus in 

this range and an infusion of 20 to 40 

units in one liter of isotonic fluid over 

four hours.  

• This is the recommendation for 

parturient with low postpartum 

hemorrhage risk.  

• To best mitigate the risk of 

hemodynamic changes or instability in 

the laboring patient, a dose of 3 units 

oxytocin repeated one time plus an 

infusion is recommended. The infusion 

dose range is 5 to 10 units per hour in 

both populations of patients.  

• Due to down regulation and receptor 

desensitization, other uterotonic 

medications should be considered after 

this regimen (i.e. Hemabate, 

Methergine, Misoprostol).  

• Bolus doses are recommended are for 

initial dosing only. 

• For parturients with cardiac disease, 

inadequate evidence exists for bolus 

dosing suggestions.  

• A more thorough description of search 

and third-party reviewers to decrease 

bias and increase rigor could have been 

conducted. Authors briefly discussed 

each study’s strengths and limitations, 

provided a table with results, and 

exclusion/inclusion data.  
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Sumikura 

& Inada, 

2016. 

A current 

consensus of 

uterotonic 

pharmacologic 

agents for 

anesthesia 

providers to 

understand. 

Opinion article 

from experts 

based on a 

literature 

review 

This was not an 

experimental 

study and did not 

have a sample 

size. 

Subject topics:  

• Uterotonic agents for 

cesarean sections. 

• Continuous infusions and 

bolus management. 

• First and second line 

uterotonic agents for 

cesarean sections. 

Tocolytics for preterm labor, 

external cephalic version, 

rapid uterine relaxation and 

uterine inversion. 

Discussion 

• Authors suggest a different dosing 

protocol between laboring and 

nonlaboring patients (without 

desensitization of oxytocin receptors) 

• They discuss the “rule of threes” article 

and the use of calcium chloride bloused 

along with 5 units oxytocin as an option 

to prevent parturient hypotension (no 

difference found in the study they cited) 

• Based on a dose-response curves in 

nonlaboring, laboring, and augmented 

laboring patients, the order of efficacy 

suggested agents for uterotonics are 

oxytocin, ergonovine, PGF2a, and 

misoprostol 

• This study provided narrative review of 

uterotonic pharmacologic agents.  

 

V C 

West, et 

al., 2013 

 

Compared 

variations in 

prophylactic 

oxytocin dosing 

for hemorrhage 

during cesarean 

sections through 

206 surveys of 

UK obstetric 

anesthestists 

Single 

longitudinal 

descriptive 

study 

N=150 total 

respondents 

(72.9% survey 

response rate) 

Primary outcome: Variations in 

practice for oxytocin dosing (i.e. 

bolus, infusion, reported 

complications and side effects from 

various dosing regimens). 

• 149 providers administer oxytocin as 

first line treatment 

• Most use 5-unit bolus and only 5.3% 

uses less than 5 units. No one uses 

boluses greater than 5 units 

• 9.4% of providers reported ischemia 

noted on EKG tracings, severe 

bradycardia, brief asystole, chest pain, 

flushing, increased troponin levels, 

bronchospasm, and hypotension after 

administering a bolus dose of 5 units. 

• Infusion ranges varied. For severe pre-

eclampsia, 26.8% of providers gave a 

different oxytocin dose. 

• 48.3% of providers changed their 

dosing regimen for NYHA Class 1-2 

and 66.7% did the same for Class 3-4.  

• This survey assesses the actual clinical 

practices of a large group of providers 

across the UK.  

VI B 
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Appendix A 

 Table A1. Rating System for Hierarchy of Evidence 
Level of the Evidence Type of the Evidence    

                     I Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-

guidelines based on systematic review of RCTs.   

II Evidence obtained from well-designed RCT 

III Evidence obtained from well-designed controlled trials without randomization 

IV Evidence from well-designed case-control and cohort studies 

V Evidence from systematic reviews of descriptive and qualitative studies 

VI Evidence from a single descriptive or qualitative study 

VII Evidence from the opinion of authorities and/or reports of expert committees 

Dearholt, S.L. and Dang, D. (2012). Johns Hopkins Nursing Evidence Based Practice Model and Guidelines (2nd ed.). Indianapolis, 

IN:  Sigma Theta Tau International. (ISBN-13: 978-1935476764) 

 

 

Table A2. Rating Scale for Quality of Evidence 
Quality Rating Level Quality Rating Description  

A High – consistent results with sufficient sample, adequate control, and definitive conclusions; consistent recommendations based 

on extensive literature review that includes thoughtful reference to scientific literature. 

B Good – reasonably consistent results; sufficient sample, some control, with fairly definitive conclusions; reasonably 

consistent recommendations based on fairly comprehensive literature review that includes some reference to 

scientific evidence. 

C Low/major flaw – Little evidence with inconsistent results; insufficient sample size; conclusions cannot be drawn 

Dearholt, S.L. and Dang, D. (2012). Johns Hopkins Nursing Evidence Based Practice Model and Guidelines (2nd ed.). Indianapolis, 

IN:  Sigma Theta Tau International. (ISBN-13: 978-19354767
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Appendix B 

  

CPG: Practice Recommendations, Implementation, & Algorithm 

 

Preoperative Recommendations 

1. Refer to algorithm below for stepwise “Rule of Three’s” oxytocin administration  

2. Protocol will be applied to all mothers who are undergoing cesarean delivery: elective 

and non-elective (i.e. failure to progress or descend after Pitocin induction, urgent 

cesarean delivery required due to non-reassuring fetal heart tones or loss of variability)  

3. Prepare Oxytocin Bolus syringe  

a. One Oxytocin Vial: 10 IU/ mL  

b. Reconstitute three 10mL syringes: Oxytocin 3 IU with 10 mL of sterile 0.9% 

Normal Saline (final concentration of Oxytocin 0.3 IU/mL)  

OR 

c. Reconstitute one 10ml syringe: Oxytocin 10 IU with 10 mL of sterile 0.9% 

Normal Saline (Oxytocin 1 IU/mL) 

4. Pre-program the Alaris Infusion Pump  

a. Starting Infusion Rate: Oxytocin 50 milliunits/min (~ 3 IU/ hr) 

b. Acceptable titration range to achieve adequate control of uterine tone: 50-166 

milliunits/min (~5-10 IU/hour) 

 

Intraoperative Recommendations 

1. Delivery of Fetus and After 30 seconds of delayed cord clamping→ Administer first 

bolus dose of Oxytocin 3 IU IV over 45 seconds and begin oxytocin infusion at 50 

milliunits/min (~3 IU/ hour)  

2. First Uterine Tone Assessment (after three minutes since oxytocin administration): ask 

obstetrician “how is the uterine tone?”  

a. If response is “good” → continue oxytocin infusion into perioperative period and 

follow postoperative recommendations  

b. If response is “boggy” →  

i. Administer second bolus dose of Oxytocin 3 IU over 45 seconds  

AND  

ii. Discuss administration of additional uterotonic agents (ex. Methergine 

200mcg IM, Hemabate 250mcg IM, Misoprostol 500- 800 mcg buccal)  

iii. Titrate Oxytocin infusion to no more than 166 milliunits/min (~10 

IU/hr) 

iv. What is the current estimated blood loss?  

c. Monitor for Oxytocin hemodynamic side effects  

3. Second Uterine Tone Assessment (after three minutes since first oxytocin 

administration): ask obstetrician “how is the uterine tone?” 

a. If response is “good” → continue current oxytocin infusion rate into perioperative 

period and follow postoperative recommendations 

b. If response is “boggy” →  

i. Administer a third dose of Oxytocin 3 IU over 45 second 

AND 
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ii. Discuss and consider use of additional uterotonic agents (ex. Methergine 

200 mcg IM, Hemabate 250 mcg IM, Misoprostol 500-800 mcg buccal)  

iii. Monitor for Oxytocin hemodynamic side effects  

iv. What is the current estimated blood loss? 

4. Third Uterine Tone Assessment (after three minutes since second oxytocin bolus 

administration): ask obstetrician “how is the uterine tone?” 

a. If response is “good” → continue oxytocin infusion into perioperative period and 

follow postoperative recommendations  

b. If response is “boggy” → Discuss with obstetrician and use additional uterotonic 

agents to obtain adequate uterine tone (ex. Methergine 200 mcg IM, Hemabate 

250 mcg IM, Misoprostol 500-800 mcg buccal)  

i. What is current estimated blood loss?  

ii. What is the hemodynamic status of the patient (stable versus unstable)? 

iii. Was this patient on Oxytocin for trial of labor prior to cesarean section? If 

so, consider there is a down regulation of receptors and refer to Appendix 

B for additional uterotonic medications and dosing.  

iv. Does obstetrical hemorrhage protocol need to be activated?  If so, 

communicate with team and refer to Diagram 2 to follow the institution’s 

Obstetrical Hemorrhage Protocol   

 

Postoperative Recommendations   

1. Continue Oxytocin infusion (concentration of 30 IU/500 mL of lactated ringers) at the 

infusion rate maintained during the cesarean section. May titrate dose based on patient 

response, but not to exceed 10 U over a 4-hour period.  

2.  L&D RNs will: 

i. Obtain initial assessment of uterine tone and vaginal bleeding assessment upon 

admission to the PACU 

ii. Immediately notify anesthesia and obstetrical providers of inadequate uterine tone 

or excessive postpartum bleeding 

Determination will be made by anesthesia and obstetrical team if the administration of additional 

uterotonic agents will be needed or obstetrical hemorrhage protocol needs to be activated 
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Figure 1. Rule of Three’s CPG Evidence-based Oxytocin Management Clinical Decision 

Framework 

 

 

 

 


