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Abstract 
 
Problem/Purpose: The current opioid epidemic is not only a problem in the outpatient setting but 

also an inpatient problem that has brought great concerns to hospitals. Despite new medications 

and minimal invasive surgeries, the use of opioids continues to be one of the basic modalities for 

pain management. Opioids can provoke side effects including nausea and vomiting, ileus, and 

post-administration cognition dysfunction, leading to longer hospital stays, increase risk of 

complications and negative quality of life, function and recovery.  The host organization noted 

an increased use of opioid medications among medical-surgical patients with daily ranges 

between 120-150 morphine milligram equivalents (MME) per patient over six months. The 

purpose of this quality initiative is to determine if the use of a standardized electronic 

intravenous lidocaine infusion (IVLI) order set would be associated with a lower amount of 

opioid use, increase order set compliance, and consequently a decreased-on length of stay 

without impacting acute and chronic pain management.   

Methods: A pre- and post-implementation study was conducted on adult acute and chronic pain 

patients consulted by the Acute Pain Service department on a medical-surgical unit at a large 

military medical center. The electronic health record IVLI order set included baseline 

electrocardiograms (ECG), baseline laboratory studies, medication verification by nurses, 

medication dosages for various conditions, supportive care for adverse events, and monitoring of 

vital signs, pain scores and sedation scores. The primary endpoint was the difference in opioid 

use between the post-implementation of IVLI order set patients and the pre-implementation 

opioid group. Secondary endpoints included hospital LOS and compliance rate of the order set. 

Results: The six patients included in the pre-implementation phase were patients consulted on 

who received opioid patient-controlled analgesia (PCA) for various conditions. Double 
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verification was completed 82% of the cases (28 times out of 34 possible opportunities). 

Sedation scores were documented only on 3% of the cases (3 out of 94 possible opportunities). 

Baseline vital signs were documented 100% but only 17% at the expected times post-initiation (1 

out of 6 patients). There was a decrease of pain scores at 4-, 8-, 12-, and 24-hour after initiation 

with the greatest decrease at 8 hours post initiation (83% decrease). The average length of stay 

for patient on opioids was 12.9 days. 

Conclusions: Electronic order sets have the potential to decrease medication errors, increase 

application of evidence-based care, and decrease nursing workflow.  There was a low 

compliance on the documentation of ordered vital signs (post-initiation), and sedation scores on 

the opioid PCA order sets potentially increasing the length of stay and consequently hospital 

costs. 
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Implementation of an intravenous lidocaine infusion order set 

Introduction 

The current opioid epidemic is a pertinent concern to inpatient hospitalizations as an 

estimated 50% of hospitalized medical patients, and 85% of surgical patients receive opioids 

during an inpatient admission (Herzig, Rothberg, Cheung, Ngo, & Marcantonio, 2014). Although 

effective at reducing pain, opioid use in inpatient units are associated with more extended 

hospital stays, decreased quality of life, increased risk of postoperative complications and side 

effects, and an increased risk of chronic pain (Chou et al., 2016; Davies et al., 2009). 

The host organization acute pain services (APS) department personnel noted an increased 

use of opioid medications among medical-surgical patients with daily ranges between 120-150 

morphine milligram equivalents (MME) per patient over six months. To have an opioid 

alternative to pain management to improve quality of life and decrease postoperative 

complications and side effects, the APS decided to add an opioid-sparing modality; intravenous 

lidocaine infusion (IVLI). Clinical studies demonstrated that an IVLI versus an opioid infusion 

markedly reduce the incidence of nausea and vomiting on postoperative patients and was 

associated with a reduced length of stay (McCarthy, Megalla, & Habib, 2010; Vigneault et al., 

2011). To achieve success in the implementation of the IVLI was imperative that an order set be 

implemented specifically for the IVLI. Ballard et al. (2008) found that implementing an order set 

improves compliance with recommended processes of care. According to APS internal electronic 

record audit review, there was a lack of nursing documentation on double verification of 

medications, vital signs; pain scores; the presence of adverse events; and sedation scores, causing 

patient safety concerns. The purpose of this quality improvement (QI) project was to implement 

an evidence-based standardized electronic order set for IVLI on an adult medical-surgical unit to 
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improve documentation on pain assessments, vital signs assessments, sedation scores, and 

medication side effects, and consequently reduce the use of opioids, and decrease the length of 

stay on selective medical-surgical patients. 

Literature Review 

The QI project's primary goal was to increase order set compliance, thus decreasing 

opioid use and length of stay for patients with acute and chronic pain by implementing a 

standardized IVLI order set in the electronic health record. According to the literature review, the 

implementation of standardized order sets contributes to risk reduction on medication errors, 

decreases the length of stay, and decreases mortality. Implementation of the IVLI order set was 

introduced to improve compliance with the recommended process of care (see Table 1 and 2). 

Standardized electronic order sets are clinical tools used by physicians that assist nursing 

staff to administered appropriate medications with recommended dosages based on evidence-

based guidelines (Wells & Loshak, 2019). Two observational studies related to standardized 

order set found that order sets improve patient outcomes by reducing medication errors and 

decrease length of stay (Ballard, et al., 2008; Brown, Johnson, DeRonne, Parenti, & Rice, 2016). 

A large meta-analysis looking at the relationship of order sets, and clinical outcomes on chronic 

obstructive pulmonary disease (COPD), pneumonia, hyperglycemic and pharynx/larynx surgery 

patients, found that standardized order sets had significantly lower mortality among all groups 

(Wells & Loshak, 2019).  Order sets not only are linked to decreased medication errors, but they 

improve adherence to standardized guidelines (Ansari et al., 2018). Galati et al. (2018) found that 

standardized electronic order sets used to manage acute exacerbations of COPD were associated 

with reduced medication use and hospital length of stay. Wells and Loshak (2019) found a 

significant reduction in length of stay, reduced 30-day readmission rates, and less frequent 
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medication errors on COPD, hyperglycemic, pneumonia, and larynx and pharynx surgical 

patients.  

In summary, there is an agreement in the literature that supports that standardized order 

sets improve patient outcomes by proper administration of medications, reduction of medication 

errors, adherence to evidence-based guidelines, reduction in length of stay, and consequently 

reduction in hospital costs. The strength of evidence ranges from level II to III based on the 

Melnyk and Fineout-Overholt criteria (2014) (Table 1). The overall quality of the literature 

search using Newhouse’s (2006) rating system was good. The evidence of the findings was 

reasonably consistent that standardized order sets improve patient length of stay and patient care 

outcomes such as a reduction of medication errors (Table 2).  

Theoretical Framework 

The middle range theory selected that served as the most effective evidence to implement 

and assist in evaluating the intravenous lidocaine infusion order set was the Diffusion of 

Innovation Theory by Rogers (Rogers, 1983, as cited in Sahim, 2006). This theory has been 

considered a valuable change model for guiding innovation where the innovation itself can be 

modified to meet adopters' needs. Upon introducing the innovation (intravenous lidocaine 

infusion), an initial number of nurses were opened to the new idea and adopted its use, which in 

turn assisted them in disseminating the word to other nurses leading to the development of a 

critical mass. Over time, intravenous lidocaine infusions will diffuse across the target 

populations until a saturation point is achieved. The innovation will be used across a variety of 

medical-surgical conditions. In the Diffusion of Innovation Theory, Rogers classifies healthcare 

providers into five categories; innovators, early adopters, early majority, late majority, and 

laggards. The purpose of the theory is not to change people from one category to another 
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category but to structure the innovation to meet individuals' needs in all five categories 

(Kaminski, 2011). This theory incorporates five stages for the diffusion of the innovation: 

knowledge or awareness, persuasion or interest, decision or evaluation, implementation or trial, 

and confirmation or adoption (Kaminski, 2011; Rogers, 1983, as cited in Sahin, 2006). Nurses 

were exposed to the IVLI order set (innovation) through a series of in-services while they lacked 

complete information of the order set (awareness stage). Information was provided through 

education to achieve interest in the new idea and the need for additional information. The IVLI 

order set was incorporated into the electronic health record's training environment so nurses can 

use it, apply it, and evaluate the innovation (evaluation). As soon as the nurses evaluated and 

provided feedback, the IVLI order set was uploaded into the electronic health record for full use 

(implementation). The innovation was evaluated through the implementation period, and nurses 

decided to continue the full use of the IVLI order set.   

Methods 

The standardized electronic IVLI order set was implemented in an 18-bed medical-

surgical unit at a military medical facility. The unit serves adult medical-surgical patients with a 

variety of medical and surgical conditions. The staff compromised of 20 military and civilian 

Registered Nurses (RNs), five civilian Licensed Practical Nurses (LPNs), and two rotating 

agency contract nurses (one RN and one LPN). The American Pain Society, the American 

Society of Regional Anesthesia and Pain Medicine (ASRA), and the American Society of 

Anesthesiologists’ Committee on Regional Anesthesia, Executive Committee, and 

Administration Council have recommended the use of IVLI in adults to treat both acute and 

chronic pain conditions including, but not limited to neuropathic pain (Dunn & Duriex, 2017), 

headaches (Mooney, Pagel, & Kundu, 2014), renal colic (Firouzian, et al., 2016), and 
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postoperative pain (Chou, et al., 2016). The inclusion criteria include all selected medical-

surgical patients with renal colic, headaches, neuropathic pain, and postoperative pain consulted 

to the APS, whose primary care service have placed a consultation for enhanced acute pain 

management that requires treatment beyond the standard plan management of requesting service. 

The exclusion criteria included those consulted patients to APS, not a candidate to receive as per 

APS physician's criteria. The QI project was conducted from September 2020 to December 2020. 

The project was approved by the University of Maryland Institutional Review Board (IRB). A 

team consisting of two medical-surgical clinical nurse specialists (CNS), a pharmacist, a 

representative of the nursing informatics (developer), an APS physician, and the project manager 

was created to develop the order set. The order set was presented and revised prior to the final 

approval by the Nursing Practice Committee (NPC), Pharmacy Medicine and Therapeutics 

(PMT), Executive Committee of Nursing (ECONS), and Executive Committee of Medicine 

(ECOMS). The education and monitoring team consisted of four charge nurses, two CNSs, and 

the unit's nursing manager. The IVLI order set includes baseline electrocardiograms (ECG), 

baseline laboratory studies, medication verification by nurses, medication dosages for various 

conditions, supportive care for adverse events, and monitoring of vital signs, pain scores, and 

sedation scores (Figure 1). The structure measure evaluated was the total number of nurses 

trained pre-and post-implementation (Appendix 1). The process measures evaluated were the 

percentage of completed double verification of the order as evidenced by two signatures in the 

flowsheet of the electronic medication administration record; the percentage of completed side 

effects assessments; the percentage of patients that presented side effects; percentage of vital 

signs document upon initiation and post-initiation as per order set; and percentage of completed 

sedation scores (Appendix 2). Outcome measures analyzed included; the percentage of patients 
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who had a decrease in pain scores at baseline, 4hrs, 8hrs, 12hrs, 24hrs after IVLI initiation, and 

the average hospital length of stay (LOS) (Appendix 3 & 4). Process and outcomes measures 

were analyzed through electronic record audits and aggregated on Microsoft Excel Spreadsheet 

(Appendix 1 & 2). 

An implementation strategy and tactic utilized for the process measure was the 

development of a 20 minutes training PowerPoint presentation that included lidocaine properties, 

indications and contraindications, patient assessment requirements (vital signs, pain scores, 

sedation scores, and adverse effects), signs of side effects, and management (mild, moderate and 

severe), equipment setup, dosages based on conditions, and APS notification parameters (Figure 

2). A pizza party was conducted upon the completion of the training. Train-the-trainer strategies 

were implemented to assist floor nurses with on-time questions. Implementation strategies and 

tactics utilized for process measures included an electronic visual feature in the electronic health 

record to remind nurses of the double verification of the medication, one-to-one discussion with 

floor nurses during the medication initiation, and daily record auditing feedback. Outcome 

measures' strategies and tactics included daily record auditing, virtual reminders to staff of 

parameters assessed with the IVLI order set (Figure 3). Strategies and tactics implemented to 

ensure practice change and to maintain sustainability included a competency checklist (Figure 4), 

identification of pain mentors and champions, annual order set review, and monitoring and 

dissemination of outcomes through bi-annual reports to facility's nursing leadership councils and 

APS meetings.  

The unit's intravenous infusion pumps program/library was updated to include the 

intravenous lidocaine infusion concentration, dosages, and infusion rates (Figure 5). To assist the 

nursing staff with the administration and set up of the intravenous lidocaine infusion, a standard 
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operating procedure (SOP) was developed and downloaded on the Nursing Resources webpage 

in the hospital's intranet (Figure 6).  

Results 

           By implementing this quality improvement project, a change in practice was established 

in the medical-surgical inpatient area. A standardized electronic IVLI order set has been 

implemented in the medical-surgical environment. IVLI is a modality reserved for critical care 

units such as intensive care units, postoperative acute care units (PACU), and outpatient pain 

clinics. Through the implementation of the standardized electronic IVLI order set in the medical-

surgical environment, there is a potential reduction of patients' transfers unnecessarily to critical 

care areas for the very purpose of managing their acute or chronic pain. Keeping the potential 

candidates of IVLI in the medical-surgical unit will decrease transfers from low acuity areas to 

high acuity areas and increase critical care bed availability and reduce patient's length of stay. 

Another practice change brought by the implementation of this project was the development of 

an electronic training program related to medication and a competency checklist (Figure 2) that 

ensured that nursing professional development and training milestones were recorded and 

acknowledged by the organization.  

Due to the immediate focus of the COVID-19 response, an internal COVID-19 outbreak, 

and the pandemic's nuances on the medical-surgical unit, there were no potential patients that 

met the criteria for the management of pain with the administration of IVLI. Pre-data was 

collected on six patients admitted into the unit, that were managed with opioids through a PCA 

to see the level of compliance on documentation related to the order set that was going to be 

implemented. The data demonstrated that nursing staff were compliant with double verification 

of the medication, and pre-initiation (baseline) of vital signs, as evidenced by an 82% (28 times 
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out of 34 possible opportunities) and 100%, respectively (Appendix 2). On the other hand, 

sedation scores and ordered post-initiation vital signs were only documented in 3% (3 out of 94 

possible opportunities) and 17% of the cases (1 time of 6 patients) (Appendix 2). It was also 

demonstrated that during PCA opioid use, the patients had the most significant decrease in pain 

scores at 8 hours post-initiation (83% decrease) (Appendix 3). The LOS for the patients 

receiving PCA opioids during the IVLI pre-implementation phase was of 12.9 days (Appendix 

2). Based on the hospital's patient administration data, the facility's annual average LOS is 5.2 

days, demonstrating that opioid patients have a LOS 2.5 times greater that the hospital annual 

average (12.9 days). The decrease in pain and its most significant decrease-interval, in 

conjunction with LOS were outcomes that will later be compared with the IVLIs. Though the 

IVLI order set was not applied to any potential candidates, it was incorporated successfully in the 

electronic medical record. The pre-data analysis demonstrated the need of an evidence-based 

order set in the medical-surgical environment to improve compliance and management of pain 

medications. This IVLI order set will assist nursing staff in applying evidence-based protocols in 

a standardized and efficient manner.   

Discussion 

           The standardized intravenous electronic order set for IVLI was added into the list of 

options for acute and chronic pain management at the facility in August 2020. According to the 

different needs (dosage or rates), the unit's infusion pump libraries were updated. A competency 

checklist was developed detailing the nursing staff's skills to initiate, maintain, and sustain the 

intravenous infusion. Furthermore, the competency indicated all the parameters to be assessed 

and documented to ease the order set's compliance. A resource guide manual was drafted and 
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approved by the Clinical Nurse Specialist Department (CNS) and the Executive Committee of 

Nursing Service before the implementation.  

There were some challenges during the implementation phase that hindered the progress 

of the project. The training platform, Relias, went through an unexpected major upgrade before 

implementing the order set, impeding the nursing staff to access the training materials on time 

resulting in a later date for implementation. The project's unit was designated as a COVID-19 

unit during the pre-implementation phase, decelerating implementation and pre-data collection 

progress. Another challenge faced during the implementation phase was an unexpected internal 

COVID-19 outbreak in the unit resulting in a unit's closure for two weeks and consequently 

reduced medical-surgical cases admitted to the unit. These challenges resulted in no patients 

meeting the criteria for the IVLI order set during the implementation period. Furthermore, 

nurses, physicians and key stakeholders (APS director and anesthesiologists) were deployed in 

support of the pandemic, resulting in a lack of physicians comfortable selecting patients for the 

administration of the medications as well as great reduction of surgical and acute condition 

admissions. These reductions are caused by multiple factors, including patient avoidance of 

emergency care due to fear, lost of health insurance, increaased threshold for hospitalization by 

physicians, and changes in lifestyle and self-management related to social distancing (Blecker, et 

al., 2020). Moreover, nursing and medical staff got redeployed to critical care areas to meet the 

surge of COVID-19 patients resulting in elective and non-urgent surgery cancellations  (Al-Jabir, 

et al., 2020).  

The standardized electronic IVLI order set has been incorporated into the electronic 

medical record, but with no selected patients upon the conclusion of the project resulted in no 

post-data measurements for this project at the time. In order to maintain sustainability on the 
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order set, a skill validation competency will be incorporated through the hospital's annual skill 

fairs with a seminar or online modules for review. Dissemination to all other medical-surgical 

units will be accomplished through online and unit’s orientation training.  The unit’s CNS and 

training officers will ensure competency validation during the unit's nursing orientation. Bi-

annual refresher training sessions will be conducted through Relias Health. Training materials 

will be saved on the Clinical Nurse Specialist Homepage (public documents) and updated as 

established by the APS department and the Medical CNS.  

Conclusion 

Standardized electronic order sets are clinical tools used by physicians to help nursing 

staff administer medications safely based on evidence-based guidelines. These order sets can 

decrease medication errors, increase the application of evidence-based care, and decrease nursing 

workflow resulting in improved documentation and reduce length of stay on medical-surgical 

patients. Many confounding factors were present secondary to the current COVID-19 pandemic 

that affected the IVLI implementation on potential candidates. The IVLI order set is currently an 

active order set in the electronic health record in the medical-surgical environment, with 96% of 

the unit’s staff trained to implement it. Refresher training will be conducted every six months to 

ensure proficiency in the process. IVLIs are usually utilized in critical care areas such as 

intensive care units, postoperative care units, and outpatient pain clinics without an standard 

order set. It is a plan of APS to bring this order set in the critical care environment to ensure safe 

administration and monitoring. The project successfully brought this arm of acute pain 

management into the medical-surgical environment of the inpatient hospitalization, hoping to 

reduce the opioid usage, decrease the side effects of opioids, and reduce the length of stay of 
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patients, resulting in hospital care savings. This medical center is the only facility under the 

enterprise currently able to infuse IVLI outside critical care environments.  
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Tables  
 
Table 1 
 
Evidence Review Table 

Order Sets 
Citation: Ballard, D.J., Ogola G., Fleming, N.S., Heck, D., Gunderson, J., Mehta, R., Khetan, R., and Kerr, J.D. (2008). The 
Impact of Standardized Order Sets on Quality and Financial Outcomes. In Henriksen K., Battles, J.B., Keyes, M.A., et al., editors. 
Advances in Patient Safety: New Directions and Alternative Approaches (Vol. 2: Culture and Redesign). Rockville (MD): Agency 
for Healthcare Research and Quality (US); 2008 Aug. Available from: https://www.ncbi.nlm.nih.gov/books/NBK43723/ 

Level: II 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“The objective of this 
project was to valuate 
impact of a 
standardized order set 
on quality and financial 
performance”. 
 (Ballard et al., 2008) 
 

Observational 
study 

Eight acute care 
hospitals under Baylor 
Health Care System 
(BHCS), Dallas-Forth 
Worth Texas. Annual 
admission 103,000  
 
Search Strategy: 
National Library of 
Medicine, the Baylor 
Health Science 
Library, the Cochrane 
Database of 
Systematic Reviews, 
EMBASE, the 
University of Toronto 
Center for Evidence 
Based Medicine, the 
Agency for Healthcare 
Research and Quality 
(AHRQ) Evidence-
Based Practice Center 
program, the AHRQ 
National Guideline 
Clearinghouse™ 
(NGC), UpToDate®, 
and Zynx™ 

Independent variable (IV):  
-Adult Pneumonia Order Set 
 
Intervention: Order set 
implemented from March 
2006 to September 2007  
 
Data collected: order set 
use, age, sex, race, 
admitting BHCS hospital, 
Redefined Diagnosis 
Groups (DRG), severity of 
illness and risk of mortality, 
and Joint Commission Core 
Measures for Pneumonia 
 

DV:  
-Clinical indicators 
(inpatient mortality, 
readmission within 30 
days, compliance with 
Joint Commission Core 
Measures for Pneumonia)  
 
-Final indicators (length of 
stay, direct cost of care, 
expected payment [based 
on payer type] and 
contribution margin 
[expected payment less 
direct cost of care]) 
 

Statistical Analysis: SAS 9.1 
and S-Plus 7.0 
 
Chi-square and Fisher’s Tests 
Two-sample t-tests 
Cox-proportional hazard 
regression 
 
- there was a significant 
association between order set 
use and APR DRG severity 
of illness (P <0.01) and APR 
DRG risk of mortality 
(P<0.01).  
-In hospital mortality was 
significantly lower on 
patients in order sets 
(P<0.01) 
-Significantly lower expected 
payment (P<0.01) and 
contribution margin (P=0.02) 
-Compliance with pneumonia 
core measures was higher 
with order sets (P<0.01) 
-readmission within 30 days 
(P=0.24) and length of stay 
(P=0.11) were not 



IMPLEMENTATION OF INTRAVENOUS LIDOCAINE ORDER SET 19  

 
Eligible: Adults 
(>18yo) admitted 
patients with 
pneumonia as defined 
by ICD-9 CM 
diagnosis codes 
(N=4,032) 
 
Excluded: Those 
pneumonia patients 
with “for comfort 
measures only” was 
recorded in their 
admission orders or 
notes.  
 
Prisma: Included 
detailing decision-
making criteria for 
selecting/excluding 
studies from the meta-
analysis. 
 

significantly decreased 
-Direct cost was significantly 
lower with order sets 
(P=0.06) 
- No significant difference 
between order sets and 
comorbidities (P=0.42) 
- order set use increased from 
27% to 82% (P <0.01) 
-There was a significant 
variation in use among 
hospitals (P<0.01) 
 
Conclusion: Patient outcomes 
can be achieved through the 
implementation of a 
standardized order set 
throughout a health care 
system. There were a 
substantial and statistically 
significant mortality and core 
measures compliance 
benefits with order set use 
but there were no large 
benefit with respect length of 
stay or any financial 
indicators.  
 
 
 
 

Citation: Bonnabry, P., Gros-Despont, C., Grauser, D., Casez, P., Despond, M., Pugin, D., Rivara-Mangeat, C., Kock, M., Vial, 
M., Iten, A., and Lovis, C. (2008). A risk analysis method to evaluate the impact of a computerized provider order set entry 
system on patient safety. Journal of the American Informatics Association, 15(4), 453-459. DOI: 10.1197/jamia.M2677  

Level: III 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“The objective of the 
current study was to 
perform a comparative 
risk analysis of drug 

Comparative 
risk analysis 
 

Geneva University 
Hospital 
 
Computerized Patient 

Control: Computerized 
Patient Records 
 
Intervention: Apply 

DV:  

-Failure modes (things that 
could go wrong within the 

Total criticality indices 
identified 6,743 
-Handwritten prescription: 
3,813 
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prescribing before and 
after the 
implementation of a 
computerized patient 
record including a 
CPOE system, and to 
identify any major 
residual risks in the 
computerized systems, 
that should be the 
target of additional 
action”.  (Bonnabry et 
al., 2008) 

 

Records on 1,200 beds 
 
27 Failure modes were 
determined by 
brainstorming. These 
were divided in 4 
categories; 
1. therapy selection 

and prescription 
modalities 

2. Formal 
prescription 

3. Order 
management by 
nurses 

4. Treatment follow-
up and adaptation 

 
 
Exclusion: Not 
mentioned 
 
Power Analysis: Not 
applicable 
 
 

criticality indices through 
Failure Modes, Effects and 
Criticality Analysis 
(FMECA) tool to each 
failure mode on 4 categories 
before and after CPOE 
system implementation. 
After analysis, an improved 
CPOE system will be 
implemented on those 
failure modes that have risk 
considered unacceptable, 
and criticality index applied. 
  
Protocol: Analyze the 
incidence for each failure, 
the severity of the potential 
effect and the chance of 
detecting the failure before it 
affected patient safety.  

process steps) 

-Criticality analysis (the 
likelihood of occurrence 
for each failure mode) 

-Acceptability and further 
improvements 
(acceptability of the 
residual risk) 

 

 

 

 

 

 

 

 

 

 

 

 

  

-Actual CPOE: 2,930 
 
The criticality index was 
smaller with CPOE compared 
with handwritten orders in 
44% of the failure modes (12 
of 27). For 6 failure modes, 
the risk remained unchanged 
(22%). For 9 failure modes 
were increased (33%) 
 
The highest risks in the 
handwritten were: incomplete 
orders (392), drug 
interactions not considered 
(342), contraindications not 
considered (294, treatment 
adaptation forgotten (2940 
and wrong dose 
determination (280). 
 
The highest risk of CPOE 
were: contraindications not 
considered (294), treatment 
adaptation (294), and choice 
of the wrong active substance 
for disease (245), and vital 
signs not considered (245) 
 
Fourteen modes of failure 
were considered to be 
unacceptable and an 
improved CPOE system was 
developed and criticality 
index applied.   
 
There was a mean reduction 
of 91 points on criticality 
index on the improved 
CPOE. Larger reductions on: 
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treatment adaptation 
forgotten (-189), 
contraindications not 
considered (-168), vital signs 
not considered (-140), and re-
transcription on dispensation 
documents forgotten (-126). 
 
Implementation of 
improvements for the new 
CPOE corresponded to 43% 
reduction in criticality in 
comparison with actual 
CPOE and 57% reduction as 
compared with handwritten 
process.  
 
Conclusion: There is a 
significant risk reduction by 
the implementation of 
computerized provider order 
sets. There is a 50% 
reduction in criticality with 
computerized order sets. 

Citation: Brown, K. E., Johnson, K. J., DeRonne, B. M., Parenti, C. M., & Rice, K. L. (2016, June). Order set to improve the care 
of patients hospitalized for an exacerbation of chronic obstructive pulmonary disease. Annals of American Thoracic Society, 13(6), 
811-815. 

Level: III 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“To determine if 
implementation of a 
locally designed, 
evidence-based, 
multidisciplinary 
computer physician 
order entry set in the 
electronic health record 
improves the quality of 
physician 
pharmacologic 

Observational 
study 
 
Pre-post 
implementation 
quality 
improvement 

All patients discharged 
with a primary 
diagnosis of a COPD 
exacerbation during a 
1-year period before 
order set 
implementation and 
for 6 months after 
order set 
implementation at the 
Minneapolis Veterans 

Intervention: compared a 
computerized order set for 
hospitalized patients with 
COPD exacerbations pre 
and post-implementation 
 
 
 
 

DV 

- Prescribing errors for 
inpatient and discharge 
drugs 

-Mean physician 
pharmaceutical prescribing 
error rate 

-types of errors 

Data Analysis: Student’s t-
test, X2 test 
Power: 74 for a two-sided 
type 1 error of 0.05 with 80% 
power 
 
-Prescribing errors improved 
from 18.6% to 54.3% 
(P<0.001) 
 
-Mean number of errors 
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prescribing for patients 
hospitalized for COPD 
exacerbations” 
(Brown, Johnson, 
DeRonne, Parenti, & 
Rice, 2016). 
 

Administration Health 
Care System 
 
Size: 275 
 
Pre-implementation: 
Oct 2009 to Sep 2010 
(N=194) 
 
Implementation: May 
2012 to Nov 2012 
(N=81) 
 
Inclusion: COPD 
patients on med-surg 
units 
 
Exclusion: COPD 
patient on intensive 
care units 
 
 

-hospital length of stay 

-unscheduled physician 
visits 

-Emergency department 
visits 

-rehospitalizations 

-Death within 30days from 
discharge 

 

 

 

decreased from 1.76 to 0.65 
(P<0.001) 
 
-Antibiotics and systemic 
corticosteroid errors 
decreased from 39% to 16% 
(P<0.001) and from 58% to 
28% (P<0.001), respectively 
 
-Fewer patients were 
discharged without a short-
acting bronchodilator (13.9% 
vs 2.5%, P=0.005), a long 
acting bronchodilator (16.5% 
vs 7.4%, P=0.047), or inhaled 
corticosteroid (18% vs 9.9%, 
P=0.002) 
 
-Hospital stay decreased from 
4(+/-3) days pre-
implementation to 2.9 (+/-
1.9) days post-
implementation (P=0.002). 
 
-No significant differences in 
30-day clinical outcomes 
(rates of unscheduled visit to 
physician and emergency 
department, 
rehospitalizations, or deaths) 
 
Conclusion: Computerized 
order sets improved 
physician’s adherence to 
evidence-based 
pharmacologic treatment and 
were associated with reduced 
in length of stay. 

Citation: Gulati, S., Zouk, A. N., Kalehoff, J. P., Wren, C. S., Davidson, P. N., Kirkpatrick, D. P., . . . Wells, J. M. (2018, Jul 27). 
The use of a standardized order set reduces systemic corticosteroid dose and length of stay for individuals hospitalized with acute 

Level: II 



IMPLEMENTATION OF INTRAVENOUS LIDOCAINE ORDER SET 23  

exacerbations of COPD: a cohort study. International Journal of Chronic Obstructive Pulmonary Disease, 13, 2271-2278. 
Purpose/ 

Hypothesis 
Design Sample Intervention Outcomes Results 

“The primary outcome 
of our study was to 
determine the 
difference in 
cumulative SC dose 
between individuals 
treated with COPD 
PowerPlan use vs those 
treated without using 
the PowerPlan, the 
“usual care” group.” 
(Gulati, et al., 2018). 
 

Retrospective cohort 
study 

Medicare recipients 
diagnosed with Acute 
exacerbation COPD as 
defined by ICD codes 
I90, I91, and I92 from 
University Hospital in 
Alabama from January 
2014 to December 
2016. 
 
Sample size: 250 
patients 
 
Eligible criteria: COPD 
exacerbation in non-
intensive inpatient care 
units (med-surg) 
 
Excluded: Intensive 
care unit admissions. 
 
Prisma: Included 
detailing decision-
making criteria for 
selecting/excluding 
studies from the meta-
analysis. 

Intervention: patients 
that use the electronic 
health system (EHS)-
based preformatted 
order sets (COPD 
PowerPlan) 
 
Control: No COPD 
PowerPlan 
 
 
 

DV 

1. Difference in 
cumulative 
subcutaneous dose 
between 
individuals treated 
with COPD 
PowerPlan versus 
those treated 
without using the 
PowerPlan 

2. Length of Stay 

3. Duration of 
intravenous steroid 
use in days 

4. Dose and duration 
or oral prednisone 
use 

5. All-cause hospital 
readmission rate at 
30, and 90 days 

Statistical Analysis: SPSS 
v24.0 
 
Shapiro-Wilk testing, 
independent t-test, and chi-
square, binary logistic 
regression, Univariate linear 
regression, Cox-proportional 
hazard model. 
 
-Cumulative steroid dose was 
31% lower in the PowerPlan 
group as compared to control 
group (p<0.001) 
 
-Mean duration of IV 
systemic corticosteroid (SC) 
was lower by 1 day in the 
Powerplan group (2.2+/-1.2 
vs 3.2+/-1.9 days, P<0.001) 
-Intervention group had 
fewer days of total SC 
treatment as compared with 
control (9.6 vs 13 days, 
P=0.075) 
-Intervention group has a 
shorter LOS than control 
group (beta=-0.92, P=0.006) 
when adjusted to age, sex, 
race, and smoking status 
-Readmission rate proportion 
was similar on both groups 
(P=0.96) 
-There was no difference in 
90 days readmissions 
(P=0.37) 
-There were no differences in 
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time until readmission 
between groups (90 vs 93 
days, HR 1.31, 95% CI, 0.86-
1.99, P=0.21) 
 
Conclusion: There is a real-
world applicability of using 
standardized order sets on 
reducing corticosteroid 
exposure and hospital length 
of stay on hospitalized acute 
exacerbation COPD patients 
without adversely affecting 
hospital readmissions. 

Citation: Wells, C. and Loshak, H. (2019). Standardized hospital order sets in acute care: A review of clinical evidence, cost, 
effectiveness, and guidelines. Canadian Agency for Drugs and Technologies in Health. Version 1, July 25, 2019.  

Level: I 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“The objective of this 
report is to summarize 
the evidence regarding 
the clinical and cost 
effectiveness of 
Standardized Order 
Sets (SOS) for use in 
the acute setting, and 
to summarize 
evidence-based 
guidelines and 
recommendations 
regarding SOSs. This 
is to support decision 
making with regards to 
the implementation of 
SOSs in the acute 
setting, such as in 
tertiary, community, 
and regional hospitals, 
and across multiple 
jurisdictions. 

Meta-analysis Search Strategy: 
 
Medline and 
PsycINFO via OVID, 
the Cochrane Library, 
the University of York 
Centre for Reviews 
and Dissemination 
(CRD) databases, the 
websites of Canadian 
and major 
international health 
technology agencies, 
as well as a focused 
Internet search.  
 
Used controlled 
vocabulary, such as 
the National Library 
of Medicine’s MeSH 
(Medical Subject 
Headings), and 

Control: No SOS 
 
Intervention: SOS 

DV:  

Primary:  

a) Length of stay 

b) Readmission rates 

c) Mortality 

 

Secondary: 

a) Prescription error 
rates 

b) changes to symptom 
management or 
medications 

c) appropriate 
medication dosages or 
monitoring 

Clinical Effectiveness: 
 
1. Respiratory Conditions:  

a. Adults with COPD 
 
-Adult patients with COPD, 
prescribing errors were less 
frequent in patients post-
implementation of SOSs. 
-The number of 
hospitalizations with no 
prescribing errors was higher 
(54.3%) with SOSs than with 
the control (18.6%, P < 
0.001).  
-Hospital length of stay was 
also shorter with patients 
with SOS (2.9 days vs. 4 
days, P = 0.002), and the 
difference in rates of adverse 
events (unscheduled 
physician visits, emergency 
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 keywords.  
 
The main search 
concepts were order 
sets and acute care. No 
filters were applied.  
 
The search was also 
limited to English 
language documents 
published between 
January 1, 2014 and 
June 27, 2019. 
 
Eligible: RCT, meta-
analysis, systematic 
reviews, economic 
evaluations, and 
evidence-based 
guidelines on adult 
and pediatric patients 
in acute care settings 
with standard order 
sets 
 
Excluded: Articles that 
did not meet the 
selection criteria 
Articles discussing 
CPOEs as an 
intervention with no 
information describing 
the included order set 
Articles discussing 
CPOEs with SOSs 
compared with paper 
SOSs. Guidelines with 
unclear methodology  
 
Included: 14 non-

d) complications 

e) comfort at time of 
death 

f) hospitalization cost 
per patient 

 

department visits, 
rehospitalizations, and 
deaths) were not statistically 
different between the 2 
groups 
- The SOS was independently 
associated with LOS (beta = 
–0.92, P = 0.006) after 
adjustment for age, sex, race, 
and smoking status.  
        b. Adults with 
Pneumonia 
- Significant difference in 
mortality between the SOS 
group and control (P = 0.061) 
- The percentage of patients 
returning to the hospital after 
30 days was significantly 
lower in the SOS group when 
compared with the control 
(odds ratio [OR] = 1.362, 
95% CI 1.015 to 1.827, P [chi 
square] = 0.039, P [Fisher’s] 
= 0.041).  
-The LOS was significantly 
shorter in the SOS group, at 
4.32 days (compared with 
4.79 days, P = 0.009). 
       c. Pediatrics with asthma 
- Hospital length of stay 
(LOS) was significantly 
reduced with a CPOE-based 
SOS  
- 30-day readmissions were 
reduced for patients with 
pneumonia, asthma, and 
bronchiolitis, but not 
statistically significant 
- Total hospital LOS was 
longer in the SOS group (8.7 
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randomized studies 
 
Prisma: Included 
detailing decision-
making criteria for 
selecting/excluding 
studies from the meta-
analysis. 
 
 
     
 

days vs. 8.4 days) but it was 
not statistically significant 
 
2. Diabetic Conditions 
- Adults: Blood glucose 
levels decreased significantly 
more in SOS group compared 
with no SOS (P = 0.020). 
-Pediatrics: patients with 
DKA, the number of 
moderate or severe 
hypokalemia episodes were 
not significantly different 
between SOS and non-SOS 
groups (P = 0.70). 
 
3. Other Conditions 
- In adult patients undergoing 
surgery on the larynx and 
pharynx, errors in antibiotic 
ordering was significantly 
lower in the group using 
SOSs when compared to the 
group not using SOSs (38.2% 
vs. 80.6%, P < 0.0001). 
- Patients comfort status at 
death was more often rated as 
“comfortable” for patients 
who had care managed using 
a comfort measures order set, 
but this was not significant (P 
= 0.11). 
-In coronary heart failure 
patients, mortality was 
significantly lower in the 
groups using SOSs (1.8% vs. 
3.2%, P = 0.04 [Fisher’s]), 
but there was no significant 
difference in 30-day hospital 
readmissions (P = 0.424 
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[Fisher’s]). LOS was 
significantly shorter in the 
SOS group (P = 0.004). 
 
Conclusion: 
Overall, SOSs significantly 
lowered hospital LOS, 
mortality, and medication 
errors when compared to no 
order sets. Complications 
were not generally different 
between the groups. 
Hypoglycemic events did not 
appear to differ between SOS 
and no SOS groups in 
patients with diabetes.  
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Table 2 
 
Synthesis Table 

Problem Statement: Decrease compliance with order sets 
Level of 
Evidence 

# of 
Studies Summary of Findings Overall Quality 

II 4 Wells & Loshak look at the clinical and cost effectiveness of 
standard order sets on pneumonia, coronary heart failure, and 
diabetic patients. They found that patients on standardized order 
sets had significantly lowered mortality, medication errors and 
length of stay as compared to patients with no order sets. 
 
 
 
 
 
 
Ballard et al., (2008) found that improve patient outcomes as 
length of stay, direct cost of care can be achieved through the 
implementation of standardized order sets. Order sets incorporate 
clinical guidelines and actively ensure patients receive certain 
process of care.  
 
 
 
 
 
 
 
Brown et al., (2016) looked if standardized electronic order sets 
improve prescribing errors, decrease length of stay or reduced 
unscheduled visits after discharge. They found that standardized 
order set decrease prescribing errors, less use of systematic 
corticosteroids, and decreased hospital stay. They found no 
significant difference on readmission rates, deaths and 
unscheduled visits. 
 
 
 

B. Reasonably consistent with other studies. There was a 
sufficient sample size. Definitive conclusions could be 
determined from the study. 
 
Limitations: Non-randomized studies, retrospective design of 
some included studies and threats to internal validity of 
cofounding variables. Lack of cost-effectiveness for order sets. 
Recommendations: Further research addressing standardized 
order set for different indications may aid to reduce uncertainty 
regarding generalizability. 
 
B. Consistent results with other studies. Sufficient sample size 
for study design. Conclusions were fairly definitive. 
 
Limitations: Because it was an observational study as opposed 
to a RCT, there is a possibility that the order set was influence 
by patient’s characteristics, hiding or exaggerating the impact 
of the order set. There was a potential for contamination 
between study groups that could underestimate the impact of 
the order set. 
Recommendations: future studies on reductions in mortality 
and/or improvements in other outcome measures. 
 
C. Small sample size for the study design. Consistent with 
other studies on medication safety and decreased length of 
stay. Conclusions can’t be drawn on readmissions. 
 
Limitations: Subject to unrelated secular trends due to its 
designs. Only single site, not generalizable. Decrease length of 
stay on the post-implementation phase may be attributable to 
concurrent efforts to reduce hospitalizations. Use of order set 
was optional. Lack statistical power to detect clinical outcomes 
on 30 days readmissions, recurrent exacerbations or mortality. 
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Gulati et al., (2018) conducted a retrospective cohort study to 
determine the difference in cumulative systematic corticosteroid 
use on patients with COPD standardized order sets. They found 
that standardized order sets was associated with lower and shorter 
amount of intravenous corticosteroids on acute exacerbation of 
COPD patients. Patients treated with order sets had no changes in 
30- and 90-day readmission rates. The use of the order set was 
associated with a 31% reduction in systemic corticosteroid doses 
which were consistent with other studies. Patients treated with 
order sets had shorter LOS by 1.1. days translating in 
hospitalization cost savings.  

B. Reasonably consistent results. Sample size sufficient. Fairly 
definitive conclusions despite limitations.  
 
Limitations: Due to be a cohort study, the researchers were not 
able to assign causation to the intervention. Patients were 
assigned into groups based on individual physician decision 
making, introducing selection bias and potential for 
cofounding. The order set did not control the dose and duration 
of outpatient corticosteroids prescribed at discharge, which 
could account for the longer than expected duration of steroid 
use but had fewer days of medication use. Lower percentage 
use of order sets.  

III 1 Bonnabry et al., (2008) performed a comparative risk analysis of 
drug prescribing pre- and post-implementation of a computerized 
order set, and identification of major residual risks in the 
computerized system. They found that there were 27 possible 
things can could go wrong with the process step. They found a 
reduction on the likelihood of occurrence of each failure on the 
standardized order set group versus handwritten group. These 
occurrences were considered unacceptable and they improve the 
order sets. With the improved order set, they found improvements 
on consideration of contraindications, choice of the right 
medication, vital signs consideration, drug interaction and 
consideration of allergies on the improved computerized order set 
as compared to order set, and handwritten group.  

B. Reasonably consistent results. Sufficient sample size. Fairly 
definitive conclusions as compared to other studies.  
 
Limitations: unavoidable subjectivity in the selection of failure 
modes and the determination of criticality indices. There was 
subjective variability because frequency, severity and ability to 
detect a failure mode were determined on the basis of explicit 
criteria. Conclusions were not generalizable, but the process 
could be generalizable.  
Recommendations: Larger and multidisciplinary team to buffer 
bias. 
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Appendices 

Appendix 1 

Nursing Education 
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Appendix 2 

Double verification/Assessment completion of side effects/Sedation Scores/ Vital Sign parameters 
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Appendix 3 

Pain scores 
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Appendix 4 

Length of Stay 
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Figures 

Figure 1 
 
Intravenous Lidocaine Order Set 
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Figure 2 

IVLI PowerPoint Training 
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Figure 3 

Reminder sign 
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Figure 4 

Competency Checklist 
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Figure 5 
 
Equipment Setup 
 

 
 

 



IMPLEMENTATION OF INTRAVENOUS LIDOCAINE ORDER SET 39  

Figure 6 

IVLI Resource Manual (SOP) 

 

 
  


