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Abstract 
 
Problems and Purpose: Current recommendations suggest cefazolin, a first-generation 
cephalosporin, as the first line choice for perioperative surgical prophylaxis. Providers refrain 
from its administration due to suspected cross sensitivity reactions in patients with penicillin 
allergies (Heuer & Kossick, 2017). Penicillin alternatives cause an increased risk of surgical site 
infection, an increase in adverse/anaphylactic reactions, and higher rates of patient complications 
(Blumenthal et al., 2017). The purpose of this project is to formulate strategies to reduce the rate 
of erroneous penicillin alternative administration.  
Methods: A retrospective quality improvement project was conducted at a large Level-1 Trauma 
Center in the Mid-Atlantic Region. The data elements collected were specifically focused on 
outpatients undergoing colorectal surgery over the course of a two-year period (2017-2019). 
Descriptive statistics were measured using frequencies and percentages regarding the patient’s 
comprehensive surgical information. One-on-one interviews were also conducted with staff 
members (n=9). The interviews were focused on obtaining the qualitative reports and 
perspectives of the staff regarding perceived barriers to protocol adherence. 
Results: Over the course of two years, 454 patients underwent colorectal surgery with 5.7% 
(n=26) reporting an allergy to penicillin. There were 34% (n=9) of patients who had no allergic 
reactions appropriately charted in their EHR. Out of those patients, 69.2% (n=18) received some 
form of penicillin alternative for antibiotic prophylaxis prior to surgery. Finally, only 7% (n=2) 
of patients had a true indication for alternative antibiotic administration based on the institutions 
protocol. Common themes found in interviews included: lack of communication, lack of 
accountability, and relying on the “other” provider to document the allergy.  
Conclusion: Utilization of a standardized preoperative assessment, staff education, and 
increased pharmacy collaboration could lead to a significant decrease in the use of penicillin 
alternatives. The next steps of the project would be continued surveillance of recommendations 
by pharmacy and anesthesia staff and further analysis for possible areas of project sustainability 
and improvement.  
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Introduction 

In contemporary practice, anesthesia providers have the responsibility of selecting 

appropriate antibiotics to administer to patients undergoing surgery. Current recommendations 

suggest cefazolin, a first-generation cephalosporin, as the first line choice for perioperative 

surgical prophylaxis. Yet, there are still providers that refrain from its administration due to 

suspected cross-sensitivity reactions in patients with penicillin allergies (Heuer & Kossick, 

2017). Most institutional policies now recommend the use of penicillin alternatives in patients 

with B-Lactam allergies such as vancomycin and clindamycin. It has been shown that the use of 

penicillin alternatives is associated with an increased risk of surgical site infection, an increase in 

adverse/anaphylactic reactions, and higher rates of patient complications in comparison to the 

first generation cephalosporins (Blumenthal et al., 2017).  

Historically, anesthesia providers would avoid all cephalosporins if the patient had 

reported any sign of reaction previously. Research suggests that when patients receive penicillin 

alternatives, they have higher rates of complications as a result of administration as previously 

mentioned (Heuer & Kossick, 2017). The institution where this project was conducted wanted to 

implement a quality improvement effort since patients in the perioperative setting were receiving 

erroneous dosing of penicillin alternatives. This was still occurring despite appropriate protocols 

in place thus leading to poor patient outcomes. Through the efforts of this project, patients could 

spend less time in the hospital, increase hospital reimbursement could be increased, and overall 

results from surgery could be improved.  

The purpose of this quality improvement project was focused on formulating strategies to 

aid in reducing the amount of penicillin alternatives given to patients who have suspected 

penicillin allergies in order to improve perioperative patient outcomes.  
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Literature Review 

In order to address the impact of penicillin alternative use and to formulate 

recommendations for future practice change a literature review was conducted. First, the 

literature review describes the impact of penicillin alternative use in patients with penicillin 

allergies. Next, practice change interventions are outlined because this illustrates how these are 

used to reduce the rate of penicillin alternatives. A total of 5 studies were reviewed, each 

differing in reactions and possible solutions to practice change (see appendix A).  

Anytime a patient receives a penicillin alternative there are repercussions to that action. 

For 2.7% of patients who received clindamycin as a penicillin alternative during the 

perioperative phase, they contracted a surgical site infection (SSI) (Beltran et al. 2014). Surgical 

site infections lead to decreased hospital reimbursement due to reimbursement models that do 

not pay for any hospital acquired infections, and additionally, these infections lead to increased 

lengths of stay (Blumenthal et al., 2017). In contrast, only 0.6% of patients who received 

cefazolin for surgical prophylaxis with suspected penicillin allergy had any reaction (Beltran et 

al. 2014). This research has helped to solidify the notion that administration of cephalosporins 

should be safe unless the patient has a previously reported anaphylactic reaction. This practice 

intervention of administering Cefazolin unless the patient has a clearly documented anaphylactic 

reaction was the practice used in this institutional protocol.  

Timing of antibiotics can also place the patient at risk for infection when receiving an 

antibiotic alternative. When patients received alternative antibiotics, such as vancomycin, these 

antibiotics required a prolonged administration time. Due to this increased length of time 

required for administration patients were not receiving their antibiotics on time further increasing 

their risk of infection (Blumenthal et al., 2017). It can be assumed that when a patient receives 
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penicillin alternatives, they have delayed antibiotic administration, higher rates of 

hypersensitivity reactions, and higher rates of surgical site infections.  

When an anesthesia provider selects the incorrect antibiotic for the patient this leads to 

major changes in the patient’s hospital course. Surgical site infections are the most common 

nosocomial infection leading to over 4 billion dollars in damages due to increased length of 

hospital stay. The patient lengths of stay have been found to increase from 2 to 11 times longer 

than anticipated due to inappropriate selection of antibiotics (Clark et al., 2019). Through the 

usage of a risk assessment tool utilized by pharmacy, the rates of penicillin alternatives can be 

further decreased (Moussa et al., 2018). This simple assessment is a series of questions that is 

used to help determine if a patient is at high, medium, or low risk of having a reaction to the 

penicillin family. Both cheap and rapid these assessments are easily utilized in high paced 

environments making it a great tool for the operating room. These assessments led to a 33% 

increase in patients who ended up receiving cephalosporins, in turn leading to an overall 

decrease in infection rates (Harrington et al., 2019). 

Overall, the literature review helped to further support the administration of Cefazolin 

unless the patient has had a severe reaction to cephalosporins in the past. Also, through the 

implementation of risk assessment tools these interventions not only decrease the amount of 

alternative administered but also increase patient outcomes and increase reimbursement 

(Harrington et al., 2019). 

Theoretical Framework 

The theory of planned behavior (TPB) was used to guide this project. The purpose of this 

theory is to predict the intention of an individual to engage in a certain behavior.  The theory aids 

the user in helping explain the different health behaviors of individuals, their intentions towards 
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a practice change, and to ultimately help predict which behaviors they will engage in in the 

future (Glanz, Burke, & Rimer, 2015). By analyzing each stage of the process, the user of the 

theory can help hone in on specific areas that can be improved upon in order to bring about 

change.  

When applying this theory to the project, the first step was analyzing the subjective 

norms that were exhibited by the staff in the perioperative period. In order to assess these norms, 

on-on one interview were conducted to see what the perceived standard was regarding the use of 

the antibiotic protocol. This theory was used to help identify these norms in order to further 

explain why certain individuals were still administering penicillin alternatives, even if not 

indicated. Also, these interviews were used to further assess the standards around charting 

antibiotic details based on comprehensive health histories. Once these norms were recognized, 

appropriate interventions were able to be formulated in order to combat these patterns and 

ideologies.   

One of the most important aspects of this theory that was used to elevate the project was 

the power of intention (Glanz, Burke, & Rimer, 2015). Through interviews and through the use 

of the cultural assessment tool, the intention of the providers towards protocols became clear. 

Many anesthesia providers were reluctant to change and provided clarity as to one of the barriers 

to process change. Through this evaluative process and application of theory, effective strategies 

for innovation were able to be formulated to help influence the overall behavior of staff.  

Methods 

Setting/Population 

This retrospective quality improvement project was conducted at a large Level-1 Trauma 

Center in the Mid-Atlantic Region of the United States. The patient data points collected were 
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specifically focused on outpatient surgery patients over the age of 18 undergoing colorectal 

surgery. These data points were collected over the course of a two-year period (2017-2019). 

Exclusion criteria used to narrow results included: patients under the age of 18, 

patients/procedures that did not require antibiotic prophylaxis, and surgeon refusal of antibiotics. 

Measures Collected  

 Data elements collected included the following: type of surgery, date of surgery, patient 

height, patient weight, patient allergies, type of allergy, timing of antibiotic administration, 

surgical start time, and type of antibiotic received. These data collection points were collected 

from a data warehouse compiled from perioperative EHR systems including Metavision and 

EPIC. Retrospective chart audits were also conducted in order to elaborate on various data points 

including specific details of allergies in order to see if those patients met criteria for penicillin 

alternative selection. In order to complete these chart audits, the EPIC charting system was used.  

Data Analysis Plan  

Once the data was requested and compiled, descriptive statistics were measured using 

frequencies and percentages regarding the patient’s collective information. This data was 

analyzed on a password protected computer at the institution and all patient identifiers were 

properly removed from the data set.  

In order to supplement the data found from the frequencies obtained, one-on-one 

interviews were conducted with staff members. These members included: three perioperative 

nurses, one pharmacist, and five nurse anesthetists. The interviews were focused on obtaining the 

perspectives of the staff regarding perception of the barriers to protocol adherence. There were a 

number of preset questions asked to each staff member selected to gauge the areas of weakness 
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of the current workflow process and what areas could be improved upon (see Appendix B). This 

step was vital in order to formulate the recommendations for practice change.  

A cultural assessment of the preoperative and operating rooms was performed using the 

Alberta Context Tool (see Appendix C) to further analyze the area of system brokenness within 

the institution (Squires et al., 2015). The purpose of this step was to analyze the institutional 

structures and processes currently in place that might hinder practice change. This was used to 

further assess the environment in which the protocol was being used and if there were any 

possible facilitators or barriers to practice change that could be used to our advantage.  

Results 

Over the course of two years, 454 patients underwent colorectal surgery. Out of this 

population, 5.7% (n=26) of patients reported an allergy to penicillin. Patients reported various 

reactions to penicillin including rash, hives, anaphylaxis, tolerated, or denied. There were 34% 

(n=9) of patients who had an allergy to penicillin in the past however, no details of the allergic 

reaction were appropriately charted in their EHR. Out of those patients, 69.2% (n=18) received 

some form of penicillin alternative for antibiotic prophylaxis prior to surgery. These alternatives 

included: clindamycin, gentamycin, piperacillin, ceftriaxone, and vancomycin (see Appendix D). 

Finally, only 7% (n=2) of patients had a previous anaphylactic reaction indicating the need for 

alternative antibiotic administration based on the institution’s protocol. After further analysis of 

the results, it was concluded that there was a deficiency in allergic reaction details. This tells the 

provider what the previous reaction to penicillin was and if an alternative is indicated. Since 

there was a deficiency, this led to the inability of the anesthesia provider to be able to administer 

cefazolin based on the institutional protocol.   
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The second set of data collected was based on qualitative data obtained from the one-on-

one interviews with various individuals who staff the perioperative areas. Common themes 

amongst multiple disciplines included: lack of communication between staff members (n=5), 

lack of accountability of inadequate allergy documentation (n=4), and relying on the “other” 

provider to document the allergy (n=3). Individuals for example, reported that even though the 

patient was asked about the details of their allergies, it was still being omitted in the charting 

system due to time constraints and miscommunication (n=6). Also, five providers were unaware 

of their ability to alter the allergy section of the record. However, there were various strengths to 

protocol adherence as reported in the interview. One of the strengths reported was that the 

providers have continuity of access to the EHR throughout the perioperative period (n=4). This is 

a benefit because the provider can edit the chart details regarding allergic reaction at any point 

throughout the surgery, leading to decreased alternative administration. Another strength of the 

practice adherence involved the provider’s ability to quickly collaborate with pharmacy services 

to clarify antibiotic administration. This collaboration could be conducted in both the 

preoperative and intraoperative periods. By consulting with pharmacy on antibiotic selection this 

can ultimately reduce rates of alternative administration.  

The final set of data that was collected was obtained using the cultural assessment tool, 

and was conducted at the institution. Various barriers and facilitators to practice change were 

identified while performing this assessment. Facilitators to the project as reported included: 

strong leadership endorsement, robust technology presence, and economic resources available. 

Unintended consequences identified included: multiple stakeholders, size of institution, 

resistance to change, interruption in workflow, and lack of protocol knowledge.  
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Throughout the project various facilitators and unintended consequences were 

encountered. The facilitators for this project include: no cost for project execution and the ease of 

data collection with help from information technology department and excellent data warehouse. 

An unintended consequence encountered throughout the project was the availability of 

anesthesia staff for interviews. Since anesthesia providers are working most of the shift in the 

operating room specific times to discuss issues were difficult to schedule.  

Discussion 

Data analysis showed that overall compliance to allergy documentation was poor with 

only 76% having adequate documentation of their allergy details in the EHR. This identified a 

disconnect between patient interviews and appropriate documentation that can be avoided. 

Moreover, out of all patients who had a pervious reaction to penicillin only two had any 

indication for penicillin alternatives highlighting the pitfalls in the protocol adherence. Based on 

the analysis, these pitfalls can be alleviated though various recommendations that were 

formulated to aid in protocol adherence. Many of these interventions are aimed to improve 

communication, documentation, and screening of patients prior to their surgery.  

One possible solution could include a standardized questionnaire that would be 

administered by the preoperative nursing staff. This questionnaire could be completed in the 

preoperative testing center or on the day of surgery in the ambulatory surgery care unit (ASCU). 

Utilization of standardized questionnaires for penicillin allergies have been developed at various 

institutions with high rates of success. Post implementation led to a statistically significant 

decrease in rates of alternative administration and saved $13,000 over a 4-month period (Clark et 

al., 2019). This questionnaire could be built into the EPIC Electronic Health Record or a printed 

copy could be placed in the paper chart to be completed prior to surgery. On the day of surgery 
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during their assessment, anesthesia would double check to ensure that the allergy questionnaire 

is adequately documented.  

Also, the operating room nurse would act as additional oversight by looking for the 

adequate documentation prior to leaving the preoperative area. In the event that the questionnaire 

was not completed before the beginning of surgery, there would need to be a documented reason 

to help increase accountability and sustainability of the quality improvement initiative.  In the 

event the surgeon requests an antibiotic alternative of his or her choice, a discussion of possible 

consequences should follow led by the anesthesia provider, and proper documentation 

completed. The procedure timeout could be used as an opportunity to ensure that nursing and 

anesthesia staff review allergies and reaction specifics before antibiotic administration.  

Alternatively, further education amongst the anesthesia and nursing staff on current 

policy and procedures could be used to supplement the existing protocols use. The current 

protocol only calls for alternatives when anaphylaxis was caused by beta lactams in. the past. 

Enhancing the education for staff could include avoiding alternatives unless adequately 

documented in the preoperative area. Adding education and training for providers about how to 

access the protocol for selected surgeries both inside and outside of the operating room would 

also be an improvement. This could be one strategy to also reinforce the protocols used and refer 

to those guidelines if unsure about an antibiotic choice. Educating the staff on proper dosing and 

selection of alternatives should also be included within these sessions.  

Finally, reinforcement of screening could be accomplished by engaging the pharmacy 

staff. By engaging this discipline,  higher rates of accountability could occur and in turn enhance 

sustainability of the project. Other institutions have used pharmacy as a resource that led to a 

33% increase in patients who received a beta lactam antibiotic (Harrington et al., 2019). When 
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the cultural assessment was performed one of the strengths identified was the ability to access 

pharmacy readily. Interdisciplinary collaboration can be used to further solidify the project’s 

success. Pharmacy will continue to serve as a resource to the surgical staff and can be used to 

consult on any hesitance with antibiotic choice. Pharmacy can also help to screen patients that 

come through the preoperative testing center to alert nursing and anesthesia staff to possible 

alternative administrations.   

One of the weaknesses of the project was the inability for the project to be generalized to 

a vast number of other institutions. This is due to the specificity of the data elements that were 

specific to this institution. Also, the interviews and cultural assessment were performed to assess 

the institutions specific areas of weakness that may not translate to other institutions. A strength 

however, was in the receptiveness of the staff to the practice change and their willingness to 

provide constructive feedback in order to improve the area of weakness identified.  

Conclusion  

In conclusion, based on a review of the data collected and analyzed at this institution and 

a synthesis of the feedback and interviews, it has become evident that there are many 

opportunities for changing the inappropriate dosing of penicillin to other alternatives at the 

institution. It has been shown in other studies that erroneous dosing of penicillin alternatives in 

patients with suspected penicillin allergies does lead to worse patient outcomes. These poor 

outcomes include: anaphylactic reactions, increased length of stay, and increased patient cost 

(Clark et al., 2019). In order to combat these preventable outcomes a number of interventions 

and recommendations have been formulated to be possibly be adopted and utilized in the future 

at this institution. Through the use of a standardized preoperative assessment, staff education, 

and increased pharmacy collaboration significant decrease in the use of penicillin alternatives 
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could be put into practice. To ensure sustainability of the project, future students and 

practitioners could implement and follow these strategies and then evaluate if they are making an 

impact and improve patient outcomes. Staff education and quality metrics could act as continued 

surveillance to ensure that the staff are still adhering to the protocol. The next steps of the project 

would be continued investigation of recommendations and further analysis for possible areas of 

project sustainability and improvement.  
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Appendix A. Evidence Review Table  

Author, 
year 

Study 
objective/interventi

on or exposures 
compared 

Design Sample (N) Outcomes studied 
(how measured) 

Results *Level 
and 

Quality 
Rating 

Beltran et 
al. (2014) 

The purpose of this 
study was to 
evaluate the 
adverse effects and 
allergic reactions in 
patients with a 
reported penicillin 
allergy in clinical 
practice.  

A retrospective 
cohort study 

624 surgical cases 
in which n=513 
patients reported a 
penicillin allergy. 
Out of these 
patients, 153 cases 
(24.5%) were 
administered 
cephalosporins.  

A retrospective 
chart review was 
performed in order 
to establish which 
patients had a 
documented allergy 
to penicillin, the 
penicillin antibiotic 
family used, who 
received an 
antibiotic to prevent 
surgical site 
infection, and who 
required surgery.  

Cefazolin was used in 127 
surgical cases and 
Cefoxitin was 
administered in the other 
26 cases. In the group that 
received cefazolin, only 
one patient developed a 
hypersensitivity reaction 
and erythema (0.6%). In 
the remaining 375 cases, 
penicillin alternatives 
were administered. 
Clindamycin was the most 
frequent alternative used. 
Out of these cases, 8 
patients developed an 
allergic reaction (2%) with 
no documented reports of 
anaphylaxis. The study 
showed only a 0.6% cross-
sensitivity reaction when 
using a first-generation 
cephalosporin (cefazolin) 
and concluded that 
administration is safe for 
surgical prophylaxis.  

4A  
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Moussa et 
al. (2018) 

The purpose of this 
study is to assess 
the effect of sub-
optimal choices of 
surgical 
prophylaxis and its 
effects on 
intraoperative 
efficiency in 
reported B-lactam 
allergy.  

A retrospective 
cohort study 

N=194 patients who 
had a reported 
penicillin allergy 
were tested with 
four reportedly 
having a reaction 
and excluded from 
skin testing. Out of 
the remaining 190, 
146 were 
challenged with 
oral antibiotics.  

1) A risk 
assessment tool was 
used by allergist 
consultation 
including history of 
allergies, family 
history, and current 
medication use. 
This was used to 
exclude certain 
patients from drug 
challenge. 
 
2) B-lactam skin 
testing performed 
prior to surgery. A 
positive skin test 
was yielded with a 
pale wheal 
surrounding the 
puncture site within 
15 minutes. 
 
3) Oral provocation 
of allergic reaction 
when skin wheal 
test yielded a 
negative result. 
penicillin V (300 
mg) or amoxicillin 
(500 mg) was used 
at 10%, 30%, and 
full strength 

1) Out of the patients 
evaluated, four of the 
patients were excluded 
from oral challenge after 
risk assessment and skin 
testing showing high 
probability of allergic 
reaction. 146 of the 
negative skin test patients 
were given the oral 
antibiotic challenge with 
only 5% showing any 
allergic reaction. cefazolin 
was administered to 77% 
of patients requiring 
prophylaxis and only 5 
were administered 
Vancomycin.  
 
2) Patients who weren’t 
given Vancomycin saved 
22 minutes of operative 
time. Through this step 
wise fashion most patients 
with reported penicillin 
allergy were de-labeled 
proving a low risk of 
“true” penicillin allergy 
and decreased 
intraoperative delays.  

2A 
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followed by an 
observation for one 
hour. After 
discharge they were 
asked to report back 
24 hours after 
testing with any 
reaction delays.   

Blumenth
al et al. 
(2017) 

The purpose of this 
study is to evaluate 
the overall effects 
of penicillin 
alternatives on 
surgical site 
infection 
development with 
reported penicillin 
allergy.  

A retrospective 
cohort study 

8,385 patients were 
observed with n= 
922 (11%) 
reporting penicillin 
allergy. 241 patients 
who received an 
alternative reported 
a surgical site 
infection  

1)  Analysis was 
performed on 
patients who 
underwent hip and 
knee arthroplasty, 
hysterectomy, 
coronary artery 
bypass graft, and 
colon surgery.  
 
2) Patients that 
reported a penicillin 
allergy were 
implemented in the 
study, regardless of 
the reaction. These 
reactions were 
further 
subclassified into: 
hypersensitivity 
reaction; unknown; 
and intolerance.  
 
3) Primary 
outcomes measured 

Primary outcome: Out of 
the patients who had a 
reported penicillin allergy 
and received a penicillin 
alternative, 2.7% (n=244) 
had a surgical site 
infection. Although 
indirect, it was shown that 
patients who reported 
penicillin allergy and 
received an alternative 
proved to have 
significantly increased 
odds of developing SSI 
(50% increase).  
 
Secondary outcome: 
When patients reported an 
allergy, they were 
significantly more likely 
to receive an antibiotic 
that was not cefazolin 
(12.2% vs 92.4%; P < 
.001). Out of all 
antibiotics chosen, B-

4A 
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was surgical site 
infection and the 
secondary outcome 
was perioperative 
antibiotic use from 
120 minutes prior 
to incision.  

lactam antibiotics were 
given in the appropriate 
time frame more 
frequently than their 
alternative counterparts (P 
< .001).  

Clark et 
al. (2019) 

The purpose of this 
study was to see if 
the utilization of 
pharmacy services 
to assess beta 
lactam allergies 
will decrease in the 
number of 
alternatives given.  

Quasi-
experimental 

study 

 95 patients were 
included in the pre 
and 65 were in the 
post 
implementation 
group. 

1) Comparison of 
the number of 
patients who 
were receiving 
aztreonam both 
pre and post 
implementation 
of pharmacy-
based 
assessment 
tools.  

2) The number of 
reported 
allergies pre 
and post 
interviews were 
reported to 
assess if the 
allergies were 
changed.  

The number aztreonam 
doses in the post 
implementation group 
decreased (21.23 vs 9.05, 
P=.003). Average number 
of therapy days also 
decreased (8.79-4.24, 
P=016). Out of the 122 
assessments performed, 
there were a total of 114 
allergies updated in the 
EHR.  
 
 

2A 

Harringto
n et al. 
(2019) 

The purpose of this 
project was to 
assess if the use of 
pharmacy services 
to assess for 
allergies has an 

Performance 
improvement 

study 

101 patients had an 
allergy assessment 
performed.  

1) Primary 
outcome: 
percentage of 
patients ordered 
B lactam 
antibiotics 

45% of patients were 
categorized as low risk, 
69% of patients had an 
allergy discrepancy, 45% 
had a possible type 1 
reaction, and 10% had 

3A 
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impact on 
antibiotic 
prescriptions.  

before the 
assessment. 
This was 
analyzed by a 
Chi-square test.  

2) Secondary 
outcome: 
allergy 
classifications, 
number of 
patients with a 
discrepancy, 
and number of 
patients 
switched to B-
lactams.   

insufficient information.  

 

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  
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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-
40. 
 

 

 

 

 

 



REDUCING PENICILLIN ALTERNATIVES  22 

Appendix B. Interview Questionnaire  

1. Are you currently aware of the current antibiotic protocol and all of its contents?  

2. Do you feel there are any barriers to the current protocol?  

3. Do you feel there are any facilitators to the current protocol?  

4. Why do you believe patients are still receiving inappropriate penicillin alternatives?  

5. How could we improve the current procedures to help reduce alternative administration?   
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Appendix C.  Alberta Context Tool 
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Appendix D. Types of Alternatives Received  

 

 

Clindamycin 
37%

Gentamycin 
26%

Piperacillin 
3%

Cefazolin 
23%

Ceftriaxone 
5%

Vacomycin 
6%

TYPES OF ALTERNATIVES RECEIVED


