
Perioperative Glucose Management
in the Cardiovascular Setting

Item Type DNP Project

Authors Bonny, Carlyn

Publication Date 2019-05

Keywords Hyperglycemia--prevention & control; Perioperative Care;
Practice Guideline

Download date 19/05/2023 15:46:32

Link to Item http://hdl.handle.net/10713/9812

http://hdl.handle.net/10713/9812


Running head: PERIOPERATIVE GLUCOSE MANAGEMENT 

 

 

 

 

 

Perioperative Glucose Management in the Cardiovascular Setting 

by 

Carlyn Bonny 

Under Supervision of 

Veronica Amos PhD, CRNA, PHCNS-BC 

Second Reader 

Rebecca Wiseman, PhD, RN 

A DNP Project Manuscript 

Submitted in Partial Fulfillment of the Requirements for the  

Doctor of Nursing Practice Degree 

 

 

 

 

University of Maryland, School of Nursing 

May 2019 

 

 

 

 

 

 

 

 

 

 

 



PERIOPERATIVE GLUCOSE MANAGEMENT 2 

Abstract 

Background: Approximately 20-40% of patients undergoing general surgery and 80% of 

patients undergoing cardiac surgery have perioperative hyperglycemia. Perioperative 

hyperglycemia is associated with increased incidence of wound infections, ventilator 

dependence, heart dysrhythmias and mortality. In addition, hypoglycemia is linked to an increase 

risk of myocardial infarction, seizures and death. The purpose of this project was to create a 

Clinical Practice Guideline for perioperative glucose management in the cardiovascular setting. 

Local Problem: At a small community hospital in Maryland, there was a difference in glucose 

management among anesthesia providers. The anesthesia department at this institution requested 

an insulin protocol for several surgical populations.  

Intervention: A literature review was conducted for supporting evidence for the CPG. The 

literature was then summarized into a clinical practice guideline. The project proposal was then 

submitted for a Non-Human Subjects Research determination. After a CPG was created, an 

anesthesia staff meeting was held and feedback on the CPG was collected via a Practitioner 

Feedback Questionnaire and Appraisal of Guidelines for Research and Evaluation II Tool. This 

data was collected and analyzed through the use of descriptive and correlative statistics. 

Results: There were two appraisers for the AGREE II tool (N=2). The results of the Appraisal of 

Guidelines for Research and Evaluation II Tool were 100% across the six domains and for 

overall assessment. The Practitioner Feedback Questionnaire was completed by sixteen 

anesthesia staff members, four were anesthesiologists (6%) and 12 were CRNAs (88%). The 

students received 100% return rate of the Practitioner Feedback Questionnaires (n=16). 

Conclusion: The literature review results indicate perioperative glucose management is 

beneficial in the cardiovascular setting. The CPG created for perioperative glucose management 

will help decrease postoperative complications.  
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Overview 

 During cardiac surgery, numerous complications can arise, including hyperglycemia or 

hypoglycemia.  Approximately 20-40% of patients undergoing general surgery and 80% of 

patients undergoing cardiac surgery have perioperative hyperglycemia (Kotagel et al., 2017). 

Perioperative hyperglycemia is associated with increased incidence of wound infections, 

ventilator dependence, heart dysrhythmias and mortality (Sathya, Davis, Taveira, Whitlatch & 

Wu, 2013).  In addition, hypoglycemia is linked to an increase risk of myocardial infarction, 

seizures and death (Drews et al., 2012).  Literature reviewed demonstrates that with the use of 

perioperative glucose control, there is a decrease in surgical site infections, decrease 

complications, faster recovery time and a decrease in mortality.  The purpose of this evidence 

based project was to develop a perioperative glucose management clinical practice guideline 

(CPG) to help maintain a normal glucose level perioperatively in patients undergoing cardiac 

surgery.    

 The design for this project was the development and implementation of a CPG to address 

the problem with perioperative glucose management in cardiac surgery patients.  The setting was 

a small community hospital located near Washington D.C. The CPG was initially presented to an 

expert panel consisting of two anesthesiologists and a certified nurse anesthetist (CRNA).  After 

the final revision of the presentation, the CPG was presented to the hospital’s anesthesia staff. 

The timeline consisted of an initial meeting with an expert panel to submit project proposal and a 

presentation of the project proposal to the expert panel.  Then the project proposal was submitted 

to University of Maryland Baltimore (UMB) Institutional Review Board (IRB) for approval. 

There was a meeting with the expert panel for an initial review of the developed CPG and 

another meeting with the expert panel for final revisions of CPG.  Next, a presentation of the 
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final CPG was done during an anesthesia staff in-service.  The staff completed the AGREE II 

Tool and the Practitioner Feedback Questionnaire (PFQ) and the data was collected, analyzed, 

synthesized, and evaluated.  Later, the project manuscript was submitted to a committee for 

review and then the final scholarly project was presented to that committee. 

 Demographic data was collected with the PFQ results.  The data from the PFQ and the 

AGREE II Tool was analyzed using descriptive and correlative statistics.  The individual items 

in each domain from the AGREE II Tool was summed up and then divided by the maximum 

score possible for each domain.  The PFQ was analyzed on an interval level and was described 

using statistical analysis.  

The proposed CPG was submitted through the UMB IRB for Non Human Subject 

Research determination.  The AGREE II Tool and PFQ was filled out by staff after the 

presentation, before staff exited the room.  This information was collected on paper handouts and 

completed forms were placed into a box after the presentation.  The forms were completed 

anonymously.  These completed handouts were locked in a file cabinet and were destroyed after 

the information was analyzed.  The anonymized data collected from the handouts was stored on a 

password protected computer.  

This CPG was for quality improvement purposes and was not intended to be 

generalizable to other institutions or settings.  At this hospital, there was no CPG for insulin 

administration perioperatively and there were inconsistencies with perioperative glucose 

management amongst anesthesia providers.  There was a need for this perioperative CPG at this 

hospital, therefore this project was intended solely to meet the needs of this institution.  The 

anticipated goal of this project was the implementation of a CPG for perioperative glucose 



PERIOPERATIVE GLUCOSE MANAGEMENT 5 

control, for patients undergoing cardiac surgery. The long-term goal was a decrease in mortality 

and morbidity in cardiac surgical patients. 

Theoretical Framework 

The theoretical framework used for this CPG is the Focus, Analyze, Develop, and 

Execute (FADE) Model (Wiseman & Kaprielian, 2005).  The FADE model is a quality 

improvement tool with four steps.  First is Focus, which is identifying or defining the problem.  

The second step is Analyze, consisting of collecting data, identifying contributing factors, and 

formulating possible solutions.  Developing, the third step, entails interpreting the data collected, 

identifying a solution and developing an implementation plan.  The final step, Execute, consists 

of implementing the plan and monitoring the impact (Wiseman & Kaprielian, 2005).  These four 

steps were applied in the development and implementation of the CPG. 

 The goal of the CPG project is to improve the health outcome of cardiac surgery patients.     

The problem is hyper/hypoglycemia in perioperative cardiac surgery patients (Focus).  Data will 

be collected from evidence based research articles on the effects of perioperative glucose control 

on cardiac surgery patients and the outcomes.  This data will be analyzed and will help determine 

how to control and maintain normoglycemia in perioperative cardiac surgery patients (Analyze).  

After analyzing multiple research articles and evaluating the evidence, a plan will be developed 

(Develop).  This plan will lay out how the CPG will be applied in a small community hospital.  

The final step is execute, and this will be the CPG project being presented to the hospital.  This 

execution includes ways to monitor the progress of this project and its effect on patient morbidity 

and mortality. 

Literature Review 



PERIOPERATIVE GLUCOSE MANAGEMENT 6 

This literature review was on perioperative glucose management and its impact on 

surgical patients.  There were four research articles reviewed.  The first study was on intensive 

versus conventional perioperative glucose management and its effect on surgical site infections 

(SSI).  Next, an article by Kotagal and colleagues analyzed surgical patients with diabetes 

mellitus (DM) and/or preoperative hyperglycemia and complications.  The third study reviewed 

was on perioperative glucose management and postoperative outcomes in diabetic patients.  

Lastly, a study that was analyzed, was on the association with preoperative elevated hemoglobin 

A1C levels and complications in the postoperative setting.  Finally, the review ended with 

evidence to support a CPG on perioperative glucose management. 

 A meta-analysis was conducted by De Vries et al. in 2017.  The purpose of this study was 

to evaluate the impact of intensive versus conventional glucose management on the risk of SSIs.  

The setting was any surgical procedure globally that was documented between January 1990 and 

August 2015 and included a glucose protocol and the sample size was 2,836 participants.  The 

interventions were either very strict glucose control of less than 150 mg/dl or conventional 

control with blood glucose target of less than 220 mg/dl.  Insulin was administered either 

intravenously or subcutaneously.  The results supported that intensive glucose control reduced 

SSIs more than conventional glucose control.  The group intensive group had a higher rate of 

hypoglycemia, but no increased risk of death or stroke (De Vries et al., 2017).  The strengths of 

this study include: it was a systematic review meta-analysis consisting of randomized control 

trials, had a large sample size, and had statistically significant results.  Limitations of the studies 

included variability in the protocols used, blood glucose target levels and differed in insulin 

administration (intravenous versus subcutaneous).  These limitations would create an internal 
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validity threat. Also, the studies were primarily cardiac and gastrointestinal surgeries which 

would create a threat to external validity.  

The next study was done by Kotagal et al. in 2015 and was a retrospective cohort 

analysis.  The purpose of this study was to determine if there was an association between DM, 

perioperative hyperglycemia and complications.  The setting was perioperative patients 

undergoing abdominal, vascular or spinal surgery in Washington state between 2010 and 2012.  

The sample size consisted of 40,836 patients.  The intervention was collecting data on patients’ 

blood glucose levels perioperatively and adverse outcomes including myocardial infarction, 

stroke, arrhythmias, infections, renal insufficiency, reintubation and death.  The results of this 

study were diabetic patient had a higher rate of complications compared to nondiabetics and 

nondiabetic patients with hyperglycemia had a higher risk of complications then nondiabetic 

patients with normoglycemia.  The strengths were that it had statistical significance and a large 

sample size.  Limitations included the design of a retrospective study and a lack of variety in 

surgeries which creates a threat to external validity.  Also, only 38% of the nondiabetic patients 

had perioperative blood glucose test which threatens internal validity. 

The third study was a meta-analysis conducted by Sathya, Davis, Taveira, Whitlatch, and 

Wu (2013).  The purpose of this study was to examine specific perioperative glucose targets and 

postoperative outcomes in diabetic patients.  The setting of this study was diabetic patients 

undergoing surgery before December 2012.  This included coronary artery bypass grafts and 

colon, spine or joint surgery and the sample size was 2,432 participants. The intervention was 

either strict glucose control (100-150 mg/dl), moderate (150-200 mg/dl), or liberal glucose 

control of >200 mg/dl.  The data was extracted from the various studies and the risk of outcomes 

included atrial fibrillation, wound infection, and stroke. The results were moderate glucose 
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control had less postoperative mortality and less risk of than liberal glucose control.  There was 

no statistical difference in moderate and strict glucose control.  The strength of this study is it 

being a meta-analysis with a large sample size.  One limitation was some of the studies included 

in the meta-analysis were retrospective studies.  In addition, the various types of surgeries 

analyzed was limited, creating a threat to external validity. 

The last research article reviewed was a retrospective study done by Stryker et al. (2013).  

The purpose of this study was to assess if there was an association with preoperative elevated 

hemoglobin A1C levels and postoperative glucose levels with postoperative complication 

following a total joint arthroplasty.  The setting of this study was patients undergoing total joint 

arthroplasty at the Mayo Clinic in Minnesota between 2004 to 2011.  The sample size was thirty 

patients.  The intervention was data collection on preoperative hemoglobin A1C, postoperative 

glucose level and thirty-day complications including delayed healing, hematomas, infection, 

necrosis, and dehiscence.  The results were an increased risk of wound complications for a 

maximum postoperative blood glucose of 260 mg/dl in patients with a preoperative hemoglobin 

A1C >6.7%.  The strength of this study was it had statistical significance.  The limitations 

included it being a retrospective study, a small sample size, and only looking at total joint 

arthroplasty surgeries at one hospital.  These limitations create internal and external validity 

threat.  

These different studies assessed the effectiveness on perioperative glucose management 

and the outcomes of poor glucose management. They had similar results of an increase in 

complication rates for surgical patients with hyperglycemia compared to normoglycemia.  The 

differences within the studies were a difference in glucose goal and the types of study design.  
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Overall, the studies’ outcomes support the use of perioperative glucose management to help 

postoperative morbidity and mortality. 

Project Implementation Plan 

 The design for this project was the development of a CPG to address the problem with 

perioperative glucose management in cardiac surgery patients. The CPG was developed and was 

presented in a form of a power point presentation.  The setting was a suburban hospital near 

Washington D.C.  The presentation was initially presented to an expert panel consisting of two 

anesthesiologists and a certified nurse anesthetist (CRNA) (N=3).  After the final revision of the 

presentation, the CPG was presented to the hospital’s anesthesia staff (N=16).  The inclusion 

criteria was all anesthesiologists (n=4) and CRNAs (n=12) employed at this particular hospital. 

The timeline for the CPG development and finalization consisted of multiple phases. Phase 

one started with an initial meeting with an expert panel and submitting the project proposal in 

June 2018.  Then, a presentation of the project proposal was given to the expert panel.  During 

this meeting the expert panel received the preliminary CPG and the AGREE II tool (see 

Appendix C and D).  In July 2018, the project proposal was  submitted to the University of 

Maryland Baltimore (UMB) Institutional Review Board (IRB) for approval.  Next, in August 

2018 there was a meeting with the expert panel for initial review of the developed CPG.  Then in 

October 2018 there was another meeting with the expert panel for a final revision of the CPG.  

The implementation stage was completed over a fourteen-week timeline. A presentation of 

CPG was done during an in-service anesthesia staff meeting in October 2018.  The staff received 

the Practitioner Feedback Questionnaire (PFQ), completed it, and turned it in anonymously 

(Appendix D).  The data from the AGREE II Tool and PFQ was analyzed, synthesized, and 

evaluated in February 2019.  Later in February 2019, the project manuscript was submitted to a 
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committee for review.  Lastly, the final scholarly project was presented to a committee in April 

2019. 

Data Collection and Analysis 

 The Appraisal of Guidelines for Research and Evaluation (AGREE) II Tool and the 

Practitioner Feedback Questionnaire (PFQ) were used to collect data on the CPG (please see 

Appendix C and D).  The AGREE II tool provided framework to help develop, evaluate and 

present guideline information.  The tool has 23 key items organized within six domains.  These 

six domains are: scope and purpose, stakeholder involvement, rigor of development, clarity of 

presentation, applicability, and editorial independence.  The 23 items are rated on a Likert scale 

from 1= “strongly disagree” to 7= “strongly agree”.  The scores within the domains are added 

together and are evaluated by an expert panel to assess the quality (AGREE Next Steps 

Consortium, 2013). 

 The PFQ is a questionnaire that provides information on providers’ acceptance of the 

CPG. The questionnaire has 23 statements that the evaluator fills out.  For each statement there is 

an option of “strongly agree”, “neither agree or disagree”, or “strongly disagree.”  

 Demographic data was collected with the AGREE II Tool and PFQ results.  The data was 

analyzed through the use of descriptive and correlative statistics.  The individual items in each 

domain from the AGREE II Tool was summed up and then divided by the maximum score 

possible for each domain.  The PFQ was analyzed on an interval level and is described using 

statistical analysis. 

Protection of Human Subjects 

The proposed CPG was submitted through the UMB IRB for Non Human Subject 

Research determination.  The AGREE II Tool and PFQ were completed by staff after the 
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presentation before they exited the room.  This information was collected on paper handouts and 

the completed forms were placed into a box after the presentation.  The forms were completed 

anonymously.  These completed handouts were locked in a file cabinet and were destroyed after 

the information was analyzed.  The data collected from the handouts had no identifiers on them 

and was stored on a password protected computer. 

Results 

After presenting the CPG to the anesthesia staff, data was collected via the PFQ and 

AGREE II tool.  The data was analyzed and no changes were made to the CPG. There were two 

appraisers for the AGREE II tool (N=2).  The percentage quality score was calculated for the six 

domains (Appendix E).  The highest scores were both 100% for the Domain 6: Editorial 

Independence and the Overall Guideline Assessment.  The lowest score was for Domain 3: 

Rigour of Development, the quality score was 59%. The overall rating domain assessment score 

was 100%.  

 The Practitioner Feedback Questionnaire was completed by sixteen anesthesia staff 

members (Appendix D).  Out of the sample size of 16, four were anesthesiologists (6%) and 12 

were CRNAs (88%).  The average clinical experience was 3.9 years. All staff had 100% 

“Agreed” score for Questions to 2, 3, 22.  These questions were pertaining to the development 

for the guideline is clear, there was a need for the CPG and that the CPG would be used if it was 

approved.  The lowest score for agreement was Question 15 (25%).  This question was stating 

that “the draft guideline recommendations are too expensive to apply.”  The second lowest was 

Question 14 (37.5%).  In addition, Question 14 and 15 had the highest “Neither Agree nor 

Disagree” score. This relates to the CPG being too expensive and technically challenging. The 

highest “Disagree” score was tied with Questions 10, 13, 15 and 17.  There were no unintended 



PERIOPERATIVE GLUCOSE MANAGEMENT 12 

consequences associated with the CPG.  The lowest scoring results were Questions 14 and 15 

within the PFQ.  These were pertaining to the CPG being technically challenging and too 

expensive to apply.  This low score means that the CPG will not be technically challenging nor 

expensive, making it easy to apply. 

Discussion 

The results demonstrated the strength of the final CPG developed for this facility and the 

staff’s positive reception towards the CPG.  However, there were differences between the 

observed and the anticipated CPG.  The original CPG contained insulin administration guidelines 

for subcutaneous and intravenous routes.  Based on the feedback from the expert panel, the CPG 

was simplified to only include subcutaneous administration.  This change made the final CPG 

have high scores for the guideline being clear and would be used if it was approved. 

There were multiple factors that helped strengthen this CPG.  First, there was a need for 

this CPG at this specific site.  Then there were multiple research articles to help support the need 

for perioperative glucose management.  In addition, the expert panel at this site helped facilitate 

this CPG.  They encouraged the creation of this CPG and helped gather staff for the anesthesia 

meeting in which the CPG was presented and feedback was received.  

There were limitations with the creation and finalization of this CPG.  This CPG was 

created for the cardiovascular surgical population.  Due to this specification of type of surgery, 

this created a limitation with generalizability.   In addition, the factor that limited internal 

validity was the staff that filled out all PFQs and AGREEII tool had a positive relationship with 

the developer of the CPG. This created possible bias within the questionnaire.  Efforts were 

made to minimize these limitations.  The final CPG was created for all surgical patients.  In 

addition, to decrease bias, all PFQ forms were completed and turned in anonymously.  
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Lastly, there was a limitation with the usage/need for the CPG.  This particular hospital is 

part of a large network of hospitals being operated by one company.  After creating this CPG, 

there was notification that the larger company was developing their own insulin administration 

guidelines for surgical patients.  This will likely affect the usability of this CPG.  However, after 

having close discussion with staff, the CPG created will be used until it is replaced.  

Conclusion 

Literature review demonstrated that with the use of perioperative glucose control, there is 

a decrease in surgical site infections, decrease complications, faster recovery time and a decrease 

in mortality.  This CPG was created for perioperative glucose management for this particular 

hospital and is not generalizable to other facilities, settings, or contexts.  There was no guideline 

on insulin administration and there was a need for a CPG.  The staff was very encouraging in 

consultation with the expert panel and anesthesia staff a final CPG was created.  The results from 

the PFQ and AGREE II tool demonstrated positive results.  This will not continue to be 

sustainable at this site due to external factors that cannot be changed.  However, this CPG can be 

potentialy be used at other hospitals that demonstrate a need.  
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Appendix A 
Evidence Review Table 

 

Author, 

year 

Study 

objective/intervention 

or exposures compared 

Design Sample (N) Outcomes studied 

(how measured) 

Results *Level 

and 

Quality 

Rating 

De Vries, et 

al. (2017) 

To evaluate the impact 

of intensive (stricter 

and lower blood 

glucose levels) versus 

conventional (more 

liberal and higher 

glucose levels) 

protocols on the risk of 

surgical site infections 

(SSI). 

Meta-analysis  Fifteen Randomized 

Control Trials. 2836 

participants, intensive 

group (n=1442) and 

control group (n=1394) 

Data from the 

studies was 

extracted including 

number of patients, 

type of glucose 

control (intensive 

glucose control of 

110-150 mg/dl or 

conventional 

protocol <220 

mg/dl) and 

occurrence of 

surgical site 

infection and 

hypoglycemic 

events. This data 

was collected and a 

meta-analysis was 

conducted with a 

random-effects 

model and meta-

regression.  

Patients with the intensive glucose 

control had less SSIs then 

conventional glucose control (OR 

0.43, 95% CI 0.29- 0.64; p < 

0.001). The group intensive group 

had a higher rate of hypoglycemia 

(OR 5.55, 95% CI 2.58-11.96), but 

no increased risk of death (OR 0.74, 

95% CI 0.45-1.23) or stroke (OR 

1.37, 95% CI 0.26-7.20).  

IA 

Kotagal et 

al. (2015) 

To assess if there is an 

association between 

diabetes mellitus, 

perioperative 

hyperglycemia and 

complications. 

Retrospective cohort 40,836 patients in 

Washington state that 

underwent abdominal, 

vascular or spinal 

surgery between 2010 

and 2012. 

Blood glucose was 

collected 

perioperatively and 

outcomes included 

cardiac adverse 

events (myocardial 

infarction, stroke, 

atrial arrhythmia), 

noncardiac adverse 

events (infections, 

renal insufficiency, 

Diabetic patients had a higher rate 

of complications, 12% compared to 

9%, p<0.001. Nondiabetic patients 

with hyperglycemia had higher risk 

of complications than nondiabetic 

patients with normoglycemia [OR = 

2.4, 95% CI, 1.9–3.0 for BG 125–

180 mg/dL; and OR = 5.1, 95% CI, 

3.8–6.9 for BG ≥180 mg/dL; p< 

0.001 for both]. 

IVA 
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reintubation) and 

death. Data 

summarized using 

frequency 

distributions, 

multivariate logistic 

regression, and 

Pearson x2 test. 

 

Sathya, B., 

Davis, R., 

Taveira, T., 

Whitlatch, 

H., & Wu, 

W. (2013) 

 

 

Examining specific 

perioperative glucose 

targets and 

postoperative outcomes 

in diabetic patients. 

Meta-analysis Six studies met 

inclusion. Total 

participants, N=2432. 

Data on the type of 

glucose control 

(strict 100-150 

mg/dl, moderate 

150-200 mg/dl, and 

liberal of >200 

mg/dl) and 

outcomes of 

mortality including 

atrial fibrillation, 

wound infection, 

and stroke was 

extracted from the 

studies and was 

statistically 

analyzed using a 

random effects 

model.  

 

Moderate glucose control had less 

postoperative mortality (OR = 0.48, 

95% CI 0.24–0.76) and less risk of 

stroke (OR = 0.61, 95% CI 0.38–

0.98) than liberal glucose control 

(>200 mg/dl). There was no 

statistical difference for atrial 

fibrillation and wound infection 

between the groups. No statistical 

difference in moderate (150-200 

mg/dl) and strict glucose control 

(<150 mg/dl) (OR=0.94, 95% CI 

0.40-2.19, p=0.88). 

IA 

Stryker et 

al. (2013) 

 

To assess if there is an 

association with 

preoperative elevated 

hemoglobin A1C levels 

and postoperative 

glucose levels with 

postoperative 

complication following 

a total joint 

arthroplasty. 

Retrospective study Sample size was 30 

patients, N=30. 

Data on 

postoperative blood 

glucose, 

preoperative 

hemoglobin A1C 

and complications 

including delayed 

healing, 

hematomas, 

infection, necrosis 

and dehiscence was 

collected for 30 

There is an increased risk of wound 

complication (OR=3.75, 95% CI 

1.25-11.22, p=0.02) for a maximum 

postoperative blood glucose of 260 

(OR=9.0, 95% CI, 1.14-71.2, 

p=0.03) in patients with a 

preoperative hemoglobin A1C 

>6.7%. 

VA 
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days postop. 

Comparison 

between the groups 

was tested using a 

McNemar test and 

paired t tests. 

 

 

Rating System for Hierarchy of Evidence 

Level of the Evidence Type of the Evidence   

 I (1) Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-guidelines based on systematic 

review of RCTs.  

II (2)   Evidence obtained from well-designed RCT  

III (3)   Evidence obtained from well-designed controlled trials without randomization 

IV (4)   Evidence from well-designed case-control and cohort studies  

V (5)   Evidence from systematic reviews of descriptive and qualitative studies  

VI (6)   Evidence from a single descriptive or qualitative study  

VII (7)   Evidence from the opinion of authorities and/or reports of expert committees 

 

Melnyk, B.M. & Fineout-Overholt, E. (2014). Evidence-based practice in nursing & healthcare: A guide to best practice (3rd ed.). New York: Lippincott, 

Williams & Wilkins.  

 

Rating Scale for Quality of Evidence  

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 

 

Newhouse, R.P. (2006). Examining the support for evidence-based nursing practice. Journal of Nursing Administration, 36(7-8), 337-4. 
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Appendix B: Clinical Practice Guideline 
 

 

• Determine if this is emergency or elective surgery 

o Obtain time and dose of last insulin or oral hypoglycemic medications 

o Check preoperative glucose 

o Check glucose hourly and give insulin if glucose >180 mg/dl 

▪ If surgery is an emergency, anticipated surgical time >4 hours, anticipated large hemodynamic changes (i.e. 

large volume/temperature shifts), if patient is critically ill and/or poorly controlled blood glucose at home, then 

administer insulin gtt intravenous. If the patient does meet these criteria then administer subcutaneous 

 

 

Blood Glucose (mg/dl) 

Insulin Sensitive* 
Age > 70 yr,  
GFR <45 ml/min,  
No History of Diabetes Usual Insulin Tolerance 

Insulin Resistant* 
BMI >35 kg/m2, 
Home TDD Insulin > 80 U,  
Steroids >20 mg Prednisone Daily 

141-180 0 2 3 

181-220 2 3 4 

221-260 3 4 5 

261-300 4 6 8 

301-350 5 8 10 

351-400 6 10 12 

>400 8 12 14 

* If the patient falls into more than one insulin treatment group, choose the category with the lowest correctional dose to minimize the risk of hypoglycemia. 
BMI = body mass index; GFR = glomerular filtration rate; TDD = total daily dose 
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Appendix C 

AGREE II Tool  

CHECKLIST ITEM AND 

DESCRIPTION 

REPORTING CRITERIA 
 

DOMAIN 1: SCOPE AND PURPOSE 

1. OBJECTIVES 

Report the overall objective(s) of the 

guideline. The expected health benefits 

from the guideline are to be specific to 

the 

clinical problem or health topic. 

       Health intent(s) (i.e., prevention, screening, 

diagnosis, treatment, etc.) 

Expected benefit(s) or outcome(s) 

Target(s) (e.g., patient population, society) 

 

2. QUESTIONS 

Report the health question(s) covered 

by the guideline, particularly for the 

key recommendations. 

Target population 

Intervention(s) or exposure(s) 

Comparisons (if appropriate) 

Outcome(s) 

Health care setting or context 

 

3. POPULATION 

Describe the population (i.e., patients, 

public, etc.) to whom the guideline is 

meant to apply. 

Target population, sex and age 

Clinical condition (if relevant) 

Severity/stage of disease (if relevant) 

Comorbidities (if relevant) 

Excluded populations (if relevant) 

 

DOMAIN 2: STAKEHOLDER INVOLVEMENT 

4. GROUP MEMBERSHIP 

Report all individuals who were 

involved in the development process. 

This may include members of the 

steering group, the research team 

involved in selecting and 

reviewing/rating the evidence and 

individuals involved in formulating the 

final 

recommendations. 

Name of participant 

Discipline/content expertise (e.g., neurosurgeon, 

methodologist) 

Institution (e.g., St. Peter’s hospital) 

Geographical location (e.g., Seattle, WA) 

A description of the member’s role in the 

guideline development group 
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5. TARGET POPULATION 

PREFERENCES AND VIEWS 

Report how the views and preferences 

of the target population were 

sought/considered and what the 

resulting outcomes were. 

Statement of type of strategy used to capture 

patients’/publics’ views and preferences (e.g., 

participation in the guideline development group, 

literature review of values and preferences) 

Methods by which preferences and views were 

sought (e.g., evidence from literature, surveys, 

focus groups) 

Outcomes/information gathered on patient/public 

information 

How the information gathered was used to inform 

the guideline development process and/or 

formation of the recommendations 

 

6. TARGET USERS 

Report the target (or intended) users of 

the guideline. 

The intended guideline audience (e.g. specialists, 

family physicians, patients, clinical or 

institutional leaders/administrators) 

How the guideline may be used by its target 

audience (e.g., to inform clinical decisions, to 

inform policy, to inform standards of care) 

 

DOMAIN 3: RIGOUR OF DEVELOPMENT 

7. SEARCH METHODS 

Report details of the strategy used to 

search for evidence. 

Named electronic database(s) or evidence source(s) 

where the search was performed (e.g., MEDLINE, 

EMBASE, PsychINFO, CINAHL) 

Time periods searched (e.g., January 1, 2004 to March 

31, 2008) 

Search terms used (e.g., text words, indexing terms, 

subheadings) 

Full search strategy included (e.g., possibly 

located in appendix) 

 

8. EVIDENCE SELECTION 

CRITERIA Report the criteria used to 

select (i.e., include and exclude) the 

evidence. Provide rationale, where 

appropriate. 

Target population (patient, public, etc.) characteristics 

Study design Comparisons 

(if relevant) Outcomes 

Language (if relevant) 

Context (if relevant) 
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9. STRENGTHS & LIMITATIONS 

OF THE EVIDENCE 

Describe the strengths and limitations 

of the evidence. Consider from the 

perspective of the individual studies 

and the body of evidence aggregated 

across all the studies. Tools exist that 

can facilitate the reporting of this 

concept. 

Study design(s) included in body of evidence Study 

methodology limitations (sampling, blinding, 

allocation concealment, analytical methods) 

Appropriateness/relevance of primary and 

secondary outcomes considered Consistency 

of results across studies Direction of results 

across studies 

Magnitude of benefit versus magnitude of harm 

Applicability to practice context 

 

10. FORMULATION OF 

RECOMMENDATIONS 

Describe the methods used to formulate 

the recommendations and how final 

decisions were reached. Specify any 

areas of disagreement and the methods 

used to resolve them. 

Recommendation development process (e.g., steps 

used in modified Delphi technique, voting procedures 

that were considered) 

Outcomes of the recommendation development 

process (e.g., extent to which consensus was reached 

using modified Delphi technique, outcome of voting 

procedures) 

How the process influenced the recommendations 

(e.g., results of Delphi technique influence final 

recommendation, alignment with recommendations 

and the final 

vote) 

 

11. CONSIDERATION OF 

BENEFITS AND HARMS 

Report the health benefits, side effects, 

and risks that were considered when 

formulating the recommendations. 

Supporting data and report of benefits 

Supporting data and report of harms/side 

effects/risks 

Reporting of the balance/trade-off between benefits 

and harms/side effects/risks Recommendations reflect 

considerations of both 

benefits and harms/side effects/risks 

 

12. LINK BETWEEN 

RECOMMENDATIONS AND 

EVIDENCE Describe the explicit link 

between the recommendations and the 

evidence on which they are based. 

How the guideline development group linked and used 

the evidence to inform recommendations Link 

between each recommendation and key evidence (text 

description and/or reference list) Link between 

recommendations and evidence summaries and/or 

evidence tables in the results 

section of the guideline 
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13. EXTERNAL REVIEW 

Report the methodology used to 

conduct the external review. 

Purpose and intent of the external review (e.g., to 

improve quality, gather feedback on draft 

recommendations, assess applicability and feasibility, 

disseminate evidence) 

Methods taken to undertake the external review (e.g., 

rating scale, open-ended questions) Description of the 

external reviewers (e.g., number, type of reviewers, 

affiliations) Outcomes/information gathered from the 

external review (e.g., summary of key findings) 

How the information gathered was used to inform the 

guideline development process and/or formation of 

the recommendations (e.g., guideline panel 

considered results of review in 

forming final recommendations) 

 

14. UPDATING PROCEDURE 

Describe the procedure for 

updating the guideline. 

A statement that the guideline will be updated Explicit 

time interval or explicit criteria to guide decisions 

about when an update will occur 

Methodology for the updating procedure 

 

DOMAIN 4: CLARITY OF PRESENTATION  

15. SPECIFIC AND UNAMBIGUOUS 

RECOMMENDATIONS 

Describe which options are appropriate 

in which situations and in which 

population groups, as informed by the 

body of evidence. 

A statement of the recommended action Intent or 

purpose of the recommended action 

(e.g., to improve quality of life, to decrease side 

effects) 

Relevant population (e.g., patients, public) 

Caveats or qualifying statements, if relevant 

(e.g., patients or conditions for whom the 

recommendations would not apply) 

If there is uncertainty about the best care option(s), 

the uncertainty should be stated in the 

guideline 

 

16. MANAGEMENT OPTIONS 

Describe the different options for 

managing the condition or health issue. 

Description of management options 

Population or clinical situation most appropriate to 

each option 
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17. IDENTIFIABLE KEY 

RECOMMENDATIONS 

Present the key recommendations so 

that they are easy to identify. 

Recommendations in a summarized box, typed in 

bold, underlined, or presented as flow charts or 

algorithms 

Specific recommendations grouped together in 

one section 

 

DOMAIN 5: APPLICABILITY  

18. FACILITATORS AND 

BARRIERS TO APPLICATION 

Describe the facilitators and barriers to 

the guideline’s application. 

Types of facilitators and barriers that were considered 

Methods by which information regarding the 

facilitators and barriers to implementing 

recommendations were sought (e.g., feedback from 

key stakeholders, pilot testing of guidelines before 

widespread implementation) Information/description 

of the types of facilitators and barriers that emerged 

from the inquiry (e.g., practitioners have the skills to 

deliver the recommended care, sufficient equipment is 

not 

available to ensure all eligible members of the 

population receive mammography) 

How the information influenced the guideline 
development process and/or formation of the 

recommendations 

 

19. IMPLEMENTATION 

ADVICE/TOOLS Provide advice and/or 

tools on how the recommendations can be 

applied in practice. 

Additional materials to support the implementation 

of the guideline in practice. For example: 

Guideline summary documents 

Links to check lists, algorithms 

Links to how-to manuals 

Solutions linked to barrier analysis (see Item 18) 

Tools to capitalize on guideline facilitators (see 

Item 18) 

Outcome of pilot test and lessons learned 
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20. RESOURCE IMPLICATIONS 

Describe any potential resource 

implications of applying the 

recommendations. 

Types of cost information that were considered (e.g., 

economic evaluations, drug acquisition costs) 

Methods by which the cost information was sought 

(e.g., a health economist was part of the guideline 

development panel, use of health technology 

assessments for specific drugs, etc.) 

Information/description of the cost information that 

emerged from the inquiry (e.g., specific drug 

acquisition costs per treatment course) 

How the information gathered was used to inform the 

guideline development process and/or 

formation of the recommendations 

 

21. MONITORING/ AUDITING 

CRITERIA Provide monitoring 

and/or auditing criteria to measure 

the application of guideline 

recommendations. 

Criteria to assess guideline implementation or 

adherence to recommendations 

Criteria for assessing impact of implementing the 

recommendations 

Advice on the frequency and interval of measurement 

Operational definitions of how the criteria should 
be measured 

 
 
 

 

DOMAIN 6: EDITORIAL INDEPENDENCE  

22. FUNDING BODY 

Report the funding body’s influence on 

the content of the guideline. 

The name of the funding body or source of 

funding (or explicit statement of no funding) A 

statement that the funding body did not 

influence the content of the guideline 

 

23. COMPETING INTERESTS 

Provide an explicit statement that all 

group members have declared whether 

they have any competing interests. 

Types of competing interests considered Methods by 

which potential competing interests were sought 

A description of the competing interests How 

the competing interests influenced the 

guideline process and development of 

recommendations 

 

AGREE Next Steps Consortium (2009). The AGREE II Instrument [Electronic version]. Retrieved from 

http://www.agreetrust.org/wp-content/uploads/2013/10/AGREE-II-users- 

manual-and-23-item-instrument_2009_UPDATE_2013.pdf. 
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Appendix D 

Practitioner Feedback Questionnaire 

For each item, please check off the box that most adequately reflects your opinion. 

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. 

Yes 
 

No 
 

Unsure 
 

If you answered “No” or “Unsure”, there is no need to answer or return this questionnaire. If you answered 

“Yes”, please answer the questions below and return to [enter expected destination of surveys]. 

 Strongly 

agree 

Neither 

agree or 

disagree 

Strongly 

disagree 

2.    The rationale for developing a guideline is clear.     

3.    There is a need for a guideline on this topic.     

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.  

   

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

this draft guideline.  

   

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

according to my understanding of the evidence.  

   

7.    The draft recommendations in this report are clear.     

8.    I agree with the draft recommendations as stated.     

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

intended.  

   

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

11.  When applied, the draft recommendations will produce more benefits for 

patients than harms.  

   

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

13.  To apply the draft recommendations will require reorganization of 

services/care in my practice setting.  

   

14.  To apply the draft guideline recommendations will be technically 

challenging.  

   

15.  The draft guideline recommendations are too expensive to apply.    
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16.  The draft guideline recommendations are likely to be supported by a 

majority of my colleagues.  

   

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

patient outcomes will be obvious. 

   

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). NA  

   

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). NA  

   

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

the draft guideline. 

   

21.  This draft guideline should be approved as a practice guideline.     

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

use it in my own practice. 

   

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

apply the recommendations to my patients. 

   

 

Adapted from: 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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Appendix E 

AGREE II Results 

Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 OA 1 OA 2 

81% 75% 59% 86% 83% 100% 100% Yes - 2, No - 0 
        

Domain 1: Scope and Purpose  

 Appraiser 1 Appraiser 2      

Item 1 7 4 
     

Item 2 7 5 
     

Item 3 7 5 
     

        

Domain 2: Stakeholder Involvement  
    

 Appraiser 1 Appraiser 2      

Item 4 4 7 
     

Item 5 4 6 
     

Item 6 7 5 
     

  
       

Domain 3: Rigour of Development 
     

 Appraiser 1 Appraiser 2      

Item 7 4 5 
     

Item 8 4 5 
     

Item 9 6 5 
     

Item 10 6 5 
     

Item 11 6 4 
     

Item 12 5 6 
     

Item 13 1 4 
     

Item 14 2 5 
     

  
       

Domain 4: Clarity of Presentation  
    

 Appraiser 1 Appraiser 2      

Item 15 7 5 
     

Item 16 6 5 
     

Item 17 7 7 
  

Domain 6: Editorial independence 

  
     

Appraiser 1 Appraiser 2 

Domain 5: Applicability 
  

Item 22 7 7 

 Appraiser 1 Appraiser 2   Item 23 N/A 7 

Item 18 6 5 
     

Item 19 6 5 
  

Overall Guideline Assessment 

Item 20 6 7 
   

Appraiser 1 Appraiser 2 

Item 21 6 7 
  

OA1 7 7 
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Appendix F 

Practitioner Feedback Questionnaire Results 

Question Agree (n=) % of total 

Neither 

Agree nor 

Disagree (n=) % of total Disagree (n=) % of total 

Q2 16 100.0% 0 0.0% 0 0.0% 

Q3 16 100.0% 0 0.0% 0 0.0% 

Q4 14 87.5% 0 0.0% 2 12.5% 

Q5 14 87.5% 0 0.0% 2 12.5% 

Q6 13 81.3% 0 0.0% 3 18.8% 

Q7 13 81.3% 0 0.0% 3 18.8% 

Q8 12 75.0% 0 0.0% 4 25.0% 

Q9 14 87.5% 0 0.0% 2 12.5% 

Q10 7 43.8% 4 25.0% 5 31.3% 

Q11 13 81.3% 0 0.0% 3 18.8% 

Q12 15 93.8% 0 0.0% 1 6.3% 

Q13 9 56.3% 2 12.5% 5 31.3% 

Q14 6 37.5% 6 37.5% 4 25.0% 

Q15 4 25.0% 7 43.8% 5 31.3% 

Q16 14 87.5% 0 0.0% 2 12.5% 

Q17 11 68.8% 0 0.0% 5 31.3% 

Q18 15 93.8% 0 0.0% 1 6.3% 

Q19 14 87.5% 0 0.0% 2 12.5% 

Q20 15 93.8% 0 0.0% 1 6.3% 

Q21 14 87.5% 0 0.0% 2 12.5% 

Q22 16 100.0% 0 0.0% 0 0.0% 

 

 

Demographic Data 

 

 

 Mean Median Mode 

Clinical Years of Experience  3.9 4.1 4 

 

 CRNA MD 

Provider Type N=12 (88%) N=4 (6%) 


