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ABSTRACT
Background: Healthcare-associated infections (HAIs) contribute to extended hospital stays and heightened in-hospital mortality rates. Effective infection prevention 
and control (IPAC) strategies are crucial for curtailing infection rates. The COVID-19 pandemic amplified disease burdens, compelling rigorous preventative measures. 
Mackenzie Health introduced the IPAC Safety Coaches Program to bolster adherence to IPAC guidelines and mitigate HAIs. 
Methods: IPAC Safety Coach training transpired over three iterative cohorts of educational sessions. Each session comprised a review of new learning material, discussion 
of key topics, and mandatory action items. Primary outcomes focused on hand hygiene and proper donning/doffing of personal protective equipment (PPE). Secondary 
outcomes focused on Clostridioides difficile (C. difficile) and central line associated bloodstream infection (CLABSI) rates. Data were collected using a standardized audit 
reporting form. 
Results: Across three training cohorts, improvements were noted in key compliance metrics: hand hygiene compliance improved by 6%, approaching statistical 
significance. Significant improvements were observed in PPE donning (16%), and PPE doffing (17%) compliance. Secondary outcomes demonstrated substantial reductions 
in C. difficile (55%) and CLABSI (57%) rates across the three cohorts. 
Conclusion: The novel IPAC Safety Coach Program led to improvements in hand hygiene, PPE donning and doffing compliance, and contributed to reduced C. difficile and 

CLABSI infection rates.
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INTRODUCTION
Infection prevention and control (IPAC) is a public health 
initiative led by a multidisciplinary team aimed at preventing 
the spread of infections, enhancing survival rates, and reducing 
infection-associated morbidity in diverse healthcare settings 
(PIDAC, 2012). IPAC initiatives play a crucial role in controlling 
the spread of healthcare-associated infections (HAIs), which 
represent the most common adverse outcome across global 
healthcare systems (Lowe et al., 2021; WHO, 2010). In Canada, 
it is estimated that more than 200,000 individuals acquire HAIs 
annually, a number that appears to be on the rise (PHAC, 2013). 
Patients affected by HAIs experience lengthier hospital stays 
and heightened in-hospital mortality rates (Gidey et al., 2023; 
Stewart et al., 2021). These infections impose substantial financial 
burdens on healthcare systems, patients, and their families, 
contributing to at least 8,000 preventable deaths in Canada 
annually (PICNet, n.d.).

Reducing HAIs requires comprehensive, interdisciplinary, 
and multifaceted IPAC strategies across various healthcare 
settings. Key strategies include promoting proper hand hygiene, 
safe donning and doffing of personal protective equipment 
(PPE), and maintaining rigorous cleaning practices (CDC, 
2022). Common barriers to achieving IPAC outcomes include 
inconsistent adherence to hand hygiene protocols, and 
inadequate knowledge of cleaning procedures, underscoring 
the need for targeted training programs (Gambeta & Chambers, 
2021; Dekker, Jongerden, et al., 2022; Dekker, van Mansfeld, 
et al., 2022; NHS, 2023; PHO, 2022). These training programs 
are most effective when frontline workers are actively engaged 
in IPAC, and when individual team members are empowered to 
take on leadership roles as IPAC safety coaches (Hilken et al., 
2017; Amir Yeganeh, S., & Lee, C., 2023; NHS, 2023).

With the onset of the COVID-19 pandemic in Ontario 
in March 2020, IPAC efforts focused on reducing infection 
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transmission in community and healthcare settings, promoting 
more rigorous preventative practices (PHO, 2022). In 
response to the increased burden of disease, our health system 
implemented the IPAC Safety Coaches Program, aiming 
to promote IPAC best practices and prevent the spread of 
infections among patients, staff, and visitors. The primary goal 
was to improve hand hygiene and PPE use, while the secondary 
goal was to decrease HAIs. This article presents an overview of 
the design, implementation, and outcomes of the novel IPAC 
Safety Coaches Program.

METHODS
Setting
Mackenzie Health is a large community hospital serving a 
population of more than half a million Ontario, Canada. Its 
667 beds are divided between two sites: Richmond Hill and 
Cortellucci Vaughan (opened in February 2021). The hospital 
includes 63 critical care beds and 56 alternative level of care 
beds. The remaining inpatient beds are distributed among 
medical, surgical, mental health, pediatric, and obstetrical  
care units.

Interventions
The IPAC Safety Coaches Program was introduced at Mackenzie 
Health in March 2021, aiming to empower and educate 
frontline staff in IPAC practices, increase compliance with IPAC 
guidelines, and decrease HAIs. The program was led by two 
infection control practitioners and delivered through a series of 
structured one-hour weekly educational and interactive sessions 
over a six-month period (21 sessions). Each session began with 
a ‘safety starter’ sharing a patient story with opportunities for 
improvement and learning, followed by new material, a review 
of previous material, a discussion period, and mandatory 
action items for the next session. The training covered focused 
and comprehensive IPAC topics, and provided tools to 
support proactive IPAC practices and decision-making. These 
included education on infectious disease processes, additional 
precautions, appropriate PPE use, isolation measures, and  
steps to take in the case of exposure. The session topics are 
outlined in Table 1 and a sample session agenda is included in 
Appendix A (see online edition). 

Participants were tasked with completing action items during 
their regular clinical time, aiming to transfer knowledge and 
empower other staff to advocate for safe IPAC practices. These 
included conducting audits, sharing what they learned during 
staff huddles, and performing environmental scans of their units. 
Participants were also encouraged to voice any concerns or 
questions for group discussion. Formal feedback was collected 
to facilitate iterative improvements to the sessions.

Sessions were delivered virtually, with PowerPoint slides 
and notes shared with all participants. To successfully complete 
the program, participants were required to attend a minimum 
of 30% of the sessions and 100% of post-session action items. 
Participation was encouraged from frontline staff members 
across various departments within the organization. Unit 
managers were selected as IPAC safety coaches based on their 

TABLE 1: MACKENZIE HEALTH  
IPAC SAFETY COACHES CURRICULUM 

Session Curriculum Topic
Session 0 Orientation
Session 1 Introduction
Session 2 PPE Part I
Session 3 PPE Part II
Session 4 Hand Hygiene
Session 5 COVID-19 Part I
Session 6 COVID-19 Part II
Session 7 Review and Questions and Answers
Session 8 Respiratory Infections and IPAC practices
Session 9 IPAC and the Healthcare Environment

Session 10 Patient and Family  
Education on Infection prevention

Session 11 Electronic Medical Record Documentation
Session 12 Rehab Therapy
Session 13 Outbreak Management
Session 14 Safety Reporting
Session 15 C. difficile and Gastroenteritis
Session 16 Antibiotic Resistant Organisms
Session 17 Chickenpox, Shingles, and Monkeypox
Session 18 Tuberculosis
Session 19 Measles
Session 20 Group A Streptococcus
Session 21 Meningitis and Conjunctivitis

PPE – Personal Protective Equipment; IPAC – Infection prevention and control

written expressions of interest. There were no exclusions based 
on seniority of position, however, the program aimed to foster 
a bottom-up effect on change, focusing on leaders and unit 
managers. Physicians were not included in these initial cohorts.

Measures 
The primary outcome measures for implementation of 
this project were hand hygiene and PPE donning/doffing 
compliance. Hand hygiene compliance was defined as 
completing of any of the four moments of hand hygiene, 
observed and recorded through a formal audit process. 
These four moments include: (1) before initial patient/patient 
environment contact; (2) before an aseptic procedure; (3) 
after body fluid exposure risk; and, (4) after the patient/patient 
environment contact (Public Health Ontario, n.d.). Audits could 
focus on any of these moments, depending on the patient 
interaction, with the majority of audits conducted on moments 
(1) and (4) due to the less frequent occurrence of aseptic 
procedures and body fluid exposure.

PPE donning and doffing was defined as completion of all 
outlined steps (based on type of isolation) in the correct order 
(PHO, n.d., 2020). Secondary outcome measures, selected prior 
to project initiation, included two potential HAIs: Clostridioides 
difficile (C. difficile) infections, and central line associated 
bloodstream infections (CLABSIs). These HAIs were selected 
due to their frequency, standardized definition, measurement, 
and validation (Safer Healthcare Now, 2012; Public Health 
Ontario, 2013)).     

Data collection
Data on hand hygiene and PPE donning and doffing compliance 
were gathered using a standardized audit form. Hand hygiene 
was assessed separately from PPE donning and doffing.  
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Initially, audits were completed by the IPAC team. As each 
cohort completed the standardized training, new safety coaches 
were added to the auditor pool. Each unit was required to 
completed a minimum of 30 audits of hand hygiene and PPE 
donning and doffing, respectively each month, based on 
feasibility. Audits were conducted randomly during regular 
shifts, with each safety coach responsible for auditing their 
own units. To mitigate potential Hawthorne bias, audits were 
completed without clinical staff being made aware. Data were 
collected from across the organization’s inpatient wards, 
including medical, surgical, and critical care wards. Data were 
also collected from non-inpatient settings such as the Emergency 
Department, Medical Imaging Area, and the Dialysis Unit. 

Data analysis
Run Charts were generated using QI Macros (Version 2018.04; 
KnowWare International, Inc., Denver, Colorado) for Microsoft 
Excel (Microsoft Corporation, Redmond, Washington; version 
14.5.9). Pre- and post-intervention groups were compared 
using a two tailed Mann-Whitney U test (statistical significance 
p<0.05). This quality improvement study with a before-after 
design received exemption approval from the Southlake 
Regional Health Centre Research Ethics Board.

RESULTS
Participants and cohorts
The first, second, and third cohorts comprised 53, 46, and  
33 participants who signed up and attended at least one session. 
Among them, 53% (n=28), 56% (n=26), and 61% (n=20) 
successfully completed the program, meeting the required 
30% weekly session attendance and 100% completed action 
items. Participants varied by occupation, with the majority being 
nursing staff as outlined in Table 2. The first cohort was trained 

TABLE 2: PARTICIPANTS BY  
OCCUPATION ACROSS ALL COHORTS 
Occupation Percentage of Participants 
Nurse 42% 
Pharmacy 8% 
Allied Health 13%
Unit Secretary 17%
Nurse Educator 5%
Wound Care Specialist 1%
Environmental Associate 6%
Medical Imaging 2%
Administration 6%

*Total number of participants was n=101, percentages  
approximate the absolute numbers of participants 

Nurse: Registered Nurse, Registered Nurse Practitioner, Patient Care Assistant, 
Patient Care Coordinator Pharmacy: Clinical Pharmacist, Pharmacy Technician
Allied Health: Respiratory Therapist, Service Assistant, Physiotherapy Assistant,  
Child Life Specialist, Transporter Environmental Associate:  
Medical Device Reprocessing Technician, Environmental Associate
Medical Imaging: Medical Imaging Technologist,  
Radiation TechnologistAdministrative: Occupational Health  
and Safety, Patient Access Representative, Health Information Specialist

from April 5, 2021 to September 13, 2021, followed by  
the second cohort from November 22, 2021 to April 25, 
2022, and the third cohort from October 6, 2022 to  
March 23, 2023.

Primary outcomes
Through the implementation the IPAC Safety Coaches 
Program, hand hygiene compliance started at 85% (n=3518; 
over 4 months) at baseline. Compliance increased to 88% 

Figure 1: Hand Hygiene Run Chart across IPAC Safety Coaches Program
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Figure 2: Personal Protective Equipment Donning Run Chart across IPAC Safety Coaches Program

Figure 3: Personal Protective Equipment Doffing Run Chart across IPAC Safety Coaches Program

(p=0.46; n=4366; over 7 months) during the first cohort, further 
to 91% (p=0.5; n=15258; over 11 months) during the second 
cohort, and reached 94% (p=0.5; n=14394; over 8 months) in 
the third cohort, as depicted in Figure 1.

PPE donning compliance started at 73% (n=4258; over 4 
months) at baseline and increased to 86% (p=0.007; n=1275; 
over 7 months) during the first cohort, further to 88% (p=0.003; 
n=5513; over 11 months) during the second cohort, and 
reached 92% (p=0.004; n=4011; over 8 months) in the third 
cohort, as depicted in Figure 2. 

PPE doffing compliance started at 80% (n=8716; over 4 
months) at baseline, and increased to 91% (p=0.01; n=1105; 

over 7 months) during the first cohort, further to 95% (p=0.002; 
n=3533; over 11 months) during the second cohort, and reach 
97% (p=0.004; n=2396; over 8 months) in the third cohort, as 
depicted in Figure 3. 

Secondary outcomes
The C. difficile rate at baseline was 0.20 per 1,000 patient days. 
Following the completion of three training cohorts, the C. 
difficile rate significantly decreased to 0.11 per 1,000 patient 
days (p=0.04), representing a 55% decrease from baseline, 
as depicted in Figure 4. Similarly, the CLABSI rate started at a 
baseline was 5.15 per 1,000 patient days. After the completion 
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Figure 5: Central Line Bloodstream Infection Rate Run Chart across IPAC Safety Coaches Program

Figure 4: Clostridioides difficile Rate Run Chart across IPAC Safety Coaches Program

of three training cohorts, the CLABSI rate significantly decreased 
to 2.94 per 1,000 patient days (p=0.03) indicating a 57% 
decrease from baseline, as depicted in Figure 5.

 
DISCUSSION
This study details the design, implementation, and outcomes 
of the IPAC Safety Coaches Program across three cohorts of 
training sessions. Hand hygiene compliance increased by 6% 
with a trend towards significance. By the conclusion of the third 
cohort, statistically significant improvements were observed 
in PPE donning (16%) and PPE doffing (17%) compliance. 
Secondary outcomes also demonstrated statistically significant 
decreases in C. difficile (55%) and CLABSI (57%) rates.

Mackenzie Health embarked on a journey to become a 
high-reliability organization (HRO), striving to achieve zero 

harm across several hospital-acquired conditions (Clapper 
et al., 2018; Pinto et al., 2022; Redstone et al., 2023; Wilson, 
Hacker Teper, et al., 2022; Wilson, Sinno, et al., 2022). The 
development of the IPAC Safety Coaches Program aligns 
with key HRO principles, aiming to empower safety coaches 
and enhance patient outcomes. These principles include 
minimizing hierarchy, viewing failures as learning opportunities 
rather than assigning blame, and fostering leadership  
support to cultivate a safe and just hospital culture  
(Lewin Group, 2008).

Reported data on hand hygiene compliance in the literature 
shows considerable variability. Hand hygiene compliance 
ranges from a national average of 50% in the United States, 
to nearly 80% in Ontario hospitals, with some reports 
exceeding 90% in certain U.S. healthcare settings (Wang et 
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al., 2022; Williams et al., 2021; Makhni et al., 2021). Our 
data fall within this variability. Literature on PPE donning and 
doffing compliance rates report figures slightly lower than 
our baseline, with contamination issues arising during audits 
(Kwon et al., 2017; Kang et al., 2016). Notably, these studies 
used fluorescence scanning and swabbing techniques, which 
may contribute to discrepancies between our findings and the 
literature. Despite observing higher rates of PPE donning and 
doffing compliance in our audits compared to other studies, 
the trends captured align with those in the literature: hand 
hygiene compliance generally exceeds doffing and donning 
compliance, and both improve with feedback. 

The onset of COVID-19 significantly impacted healthcare 
systems, leading to staffing shortages, increased workloads, 
and dynamic workplace environments (Chervoni-Knapp, 
2022; Murphy et al., 2022). In Canada, these pressures 
resulted in widespread service closures, mass workforce 
turnover, and impacts on healthcare accessibility (Murphy 
et al., 2022). The pandemic also had adverse effects on HAI 
rates. In the U.S., incidences of CLABSIs, CAUTIs, and MRSA 
surged during COVID-19 peaks, contrasting with previously 
declining HAIs rates (Baker et al., n.d.).

Canadian hospitals observed a 4.5% increase in C. difficile 
rates per 1,000 patient admissions during the pandemic 
period from March 1, 2020 to June 30, 2021, compared 
to pre-pandemic rates (Choi et al., 2022). The Canadian 
Nosocomial Infection Surveillance Program similarly noted 
a rise in C. difficile rates per 10,000 patient days from 4.90 
in 2019 to 5.35 in 2020 (CNISP, 2023; Choi et al., 2022. 
However, CNISP data indicated overall stability with a slight 
decline in reported C. difficile rates from 2019 to 2021. 

Mackenzie Health experienced a similar increase in 
C. difficile infection rates post-pandemic. However, our 
data revealed a decrease in C. difficile infections starting in 
November 2021, with a more pronounced decline beyond 
the period covered by CNISP data after 2021.

Another challenge to the success of the program was 
balancing staff clinical duties with the time required for 
sessions and audits, particularly when these were not 
integrated into their routine responsibilities. Moreover, the 
period coincided with significant COVID-19-related attrition 
within our organization, and increased provider burnout. To 
mitigate these effects, broad stakeholder engagement was 
crucial, including senior leadership buy-in. The program was 
pragmatically designed to minimize disruption to clinicians 
during regular work hours. Financial support was provided for 
staff if attending sessions on days off, although this was rare, 
and administrative support included reducing clinical duties 
on audit days. Mandating only 30% in-person attendance 
allowed flexibility, and staff who attended 75% of sessions 
in-person were recognized and celebrated within their units. 
Across the three cohorts, 53-61% of candidates successfully 
completed the program, with the main challenge reported 
being difficulty balancing their clinical workloads. Feedback 
was collected electronically after each session, and also 
used to iteratively improve subsequent training sessions. 

Improvements included incorporating guest speakers, and 
adding more interactive components.

Limitations
The observational before-and-after study limits the strength of 
the associations we can infer with our interventions. Moreover, 
the study was limited to one institution with a modest number 
of observations during the COVID-19 pandemic, potentially 
limiting generalizability. Our secondary outcome measure, 
CLABSI rates, had a multidisciplinary team working on their 
reduction during a period overlapping with the IPAC Safety 
Coaches Program (Redstone et al., 2023). This limits inferences 
on impact of the program on CLABSI reduction. Baseline data 
on hand hygiene and PPE compliance was also limited prior to 
2021, restricting the baseline period to four months, limiting 
inferences on the baseline period. The growing audit team with 
each cohort introduces the possibility of inter-observer variability 
on observations. To minimize this variability, similar training and 
instructions were given to each cohort. Other potential sources 
of bias include participants performing audits on their own  
units and the Hawthorne effect. Standardized instructions  
were given to mitigate these biases, and audits were designed  
to be conducted unobtrusively. Furthermore, the direct  
and indirect program costs were not calculated, as the  
program was designed pragmatically for participation during 
regular clinical time. Finally, our study is limited to inferring long-
term sustainability. 

CONCLUSION 
This study reports on the design, implementation, and outcomes 
of a novel IPAC Safety Coaches Program at Mackenzie Health, 
which was associated with improvements in PPE use, hand 
hygiene compliance, and reduction in C. difficile and CLABSI 
rates. The findings of the current study may strengthen safety 
practices and aid in combating HAIs and future pandemics. 
Future work should investigate other outcome variables and 
assess sustainability of these efforts. 
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