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ABSTRACT

Objective: The general purpose of the study was to evaluate a specific prevention program and its effects on infection prevention
practices as part of continuous improvements in patient safety. Infection prevention is a global priority aimed at reducing mortality
and morbidity rates related to infections acquired while under care.
Methods: A descriptive study was carried out through a documentation analysis and semi-structured interviews with 13 healthcare
professionals working in a healthcare centre where the infection prevention program was developed and implemented.
Results: The thematic analysis identified three major axes: perceptions concerning audits and huddles strategies, the positive
effects of the program on team building and, finally, its sustainability and continuous improvement.
Conclusions: Globally, program enhanced the habits of professionals by developing an accurate perception of infections and the
way to manage the related risk. The program Controlling Specific Infections Successful Strategies (CSISS) is seen as effective
and sustainable by the participants. It contributes to a collaborative safety culture to reduce nosocomial infection rates.
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1. INTRODUCTION

Hospitals are places where patients are treated for their ill-
nesses and hope to improve their health, but, unfortunately,
many patients contract infections during their stay. Every
year, more than 200,000 Canadians acquire infections related
to their admission to the hospital, and 8,000 of them die
as a result.[1] “In the United States (US), an estimated 5%
of patients develop hospital acquired infections (HAIs), at
a cost of 4.5 billion USD per year”(p.2).[2] HAIs include
MRSA, VRE, and Clostridium difficile infections which can
be transmitted to patients during care. Despite the fact that

hand hygiene is considered as the most effective strategy
for reducing nosocomial infection rates, compliance remains
poor.[3, 4] This reality has major consequences for patients,
with longer hospitalization, higher mortality, and higher mor-
bidity having a significant financial impact on the healthcare
system.[5]

A systematic review[6] reports that multimodal interventions
improve hand hygiene compliance in nurses. A multimodal
intervention may include education, reminders, and feedback
from a manager.[7] Luangasanatip et al.[3] underline the effec-
tiveness of the World Health Organization’s 5 Moments for
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Hand Hygiene campaign (WHO-5).[8] Therefore, WHO-5
should be promoted by managers and healthcare providers.[6]

Finally, cultural norms influence hand hygiene compliance
for healthcare professionals.[9]

Since Healthcare-acquired infections are a major problem,
there must be constant vigilance in hospitals. Internation-
ally, the prevalence of nosocomial infections in 27 hospitals
around the Mediterranean was 10.5%.[10] In Quebec, be-
tween 9.8% and 11% of patients fall victim to a nosocomial
infection contracted while under care in a hospital and the
mortality appears to be between 3,000 and 4,500 annually.[11]

Healthcare professionals have a key role to play in preventing
nosocomial infections and continuous improvement develop-
ment processes.[12]

The World Health Organization considers two main effec-
tive ways to reduce HAIs: hand hygiene, to reduce 50% of
infections, and infection prevention and control programs

and teams to reduce another 30%.[13] In Quebec, infection
prevention programs rarely include a continuous quality im-
provement approach of patient safety on organizational level.

With this in mind, the Nursing and Quality departments
in a Quebec hospital developed a continuous improvement
program entitled Controlling Specific Infections Successful
Strategies (CSISS). This program aims to reduce nosocomial
infections by improving infection control practices such as
hand hygiene, appropriate use of gloves, appropriate use of
personal protective equipment (PPE) and disinfecting the en-
vironment and healthcare equipment. The interventions were
selected based on a systematic review of effective interven-
tions for improving hand hygiene rates by team members.[6]

More specifically, the systematic review by Doronina et al.[6]

and the study of Huis et al.[7] were used to select the follow-
ing interventions: training, tools and work processes, audits,
and huddles, as described in Table 1.

Table 1. CSISS program strategies
 

 

Strategy 1: Training (Knowledge) 

Interactive training sessions involving such things as presentations, stations, capsules and games are used to integrate the theory in a 
fun and interesting way. Online education modules on infection control are another option.  

Strategy 2: Work tools and processes (Engagement) 

Reference tools (list of tasks, algorithms, etc.) were developed to clarify roles related to the disinfection of equipment, and are set in 
place to facilitate sustainability.  

Strategy 3: Audits (Measures) 

Electronic tablets and software were provided to the healthcare teams for them to conduct their own audits of hand hygiene, 
additional precautions, glove use and disinfection of equipment and the environment.  

Strategy 4: Huddles (Communication and sustainability)  

Huddles are 15-minute interdisciplinary team meetings for sharing, analyzing and discussing results. Huddles take place once a week 
in the unit. The sharing of information increases staff awareness, which leads to better understanding and ownership, and to the 
development of champions. That brief encounter also provides a solution-based focus for quick responses in times of crisis 
management. Huddles take place in the hallway, where the public (patients, families and visitors) can witness the process and the 
results of the measures. The Plan-Do-Study-Act (PDSA) technique is used for change testing (rapid improvement cycles). During 
huddles, the interdisciplinary team analyzes the results and brainstorms. The resulting ideas are then transcribed into a test of change 
(PDSA) that is used to change practices and improve measurement results. 

 

The general purpose of this study was to evaluate a specific
prevention program and its effects on infections prevention
practices as part of continuous improvements in patient safety.
Since March 2016, the program has been implemented in
30 care units and four non-clinical services in the healthcare
facility, and has touched approximately 1,000 people so far.
Based on the plan that was developed, every inpatient unit
and non-clinical services that involved contact with patients
integrated the program by the end of 2019. In fact, the objec-
tive was to reduce nosocomial infections in order to achieve
the provincial targets for C. difficile (adult), vancomycin-
resistant Enterococcus (VRE) (adult), and upper respiratory

tract infections (pediatric).

This study attempted achieving the following targets:
• 80% hand hygiene compliance rate
• 90% appropriate glove use rate
• 90% appropriate use of additional precautions rate
• 100% disinfection of equipment at discharge rate
• 80% daily disinfection of equipment rate (routine)

An advisory committee and three sub-working groups on
training development, work processes, reference tools and
audit cycles oversaw the program. Before the program was
implemented, the healthcare teams’ environment and knowl-
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edge were reviewed. The exercise revealed a knowledge gap
in terms of the appropriate times for hand hygiene, that is to
say the Five moments of hand hygiene (WHO-5) a) before
touching a patient; b) before clean/aseptic procedures; c)
after body fluid exposure/risk; d) after touching a patient,
and e) after touching patient surroundings.[14] That is how
the healthcare and support teams (including healthcare pro-
fessionals and non-clinical personnel) were trained on the
chain of infection for interventions to break that cycle, and
revised their practices in regard to hand hygiene, additional
precautions, appropriate use of gloves, and disinfection of
the environment and equipment.

Thus, inpatient units that implement the program went
through the following stages: planning, implementation, per-
formance and improvement evaluation, and sustainability.
The unit’s nursing care leadership team took part in two train-
ings: one on the audit cycle and how to conduct a huddle,
and the other on the electronic applications and tools used to
carry out the audits. The team and coaches decided on the
appropriate day of the week and time for a 15-minute huddle
on their unit. Before huddling, they carried out a few audits
in order to have results to post on a large white board (the
Quality Station) that all staff and patients/families can see.

Graphics were used to display the audit results sent to them
by the Quality Department every two weeks. Staff used this
real-time data to analyze and monitor results and identify
tests of change (Plan-Do-Study-Act or PDSA, see table 1).
Every unit needed someone in charge of nursing issues who
would involve the interdisciplinary teams and non-clinical
services. Then, someone in charge of medical issues was
identified to work closely with the nursing care leadership
team. The nursing care, interdisciplinary and interdepart-
mental teams gathered in front of the Quality Station for the
weekly huddle to compare notes and discuss (brainstorm)
their group’s performance and generate PDSAs, which led
to new collaborations and improvements.

The first huddles were facilitated by the coach, and the fol-
lowing ones by the person identified as being in charge of
nursing issues. The unit’s staff took part in training capsules
during the huddles, and received CSISS training specific to
their professions. All of these factors promoted commitment
by the stakeholders and ownership of their care quality. Ev-
ery stage included strategies for success for perpetuating the
gains and the process, all at little cost. By the time the pro-
gram coach left the unit, the latter had a solid grasp of the
tools and process, and could continue to apply the acquired
practices and results. The program team remained on hand
to support the teams and continued in 2019 and 2020.

To date, the program results indicate a reduction in nosoco-

mial infections: C. difficile rate decreased from 13 to 6.8
per 10,000 patient days, VRE rate decreased from 26 to 12
per 10,000 patient days, and MRSA rate decreased from 8 to
4.5 per 10,000 patient days. Furthermore, the hand hygiene
compliance for all staff increased from 37% to 67.2%.[15]

To maintain the sustainability of this program, the perception
of key strategies from an interdisciplinary point of view is
very important. That is the context in which we propose
this study, based on the Kirkpatrick and Kirkpatrick[16] eval-
uation model and the Model of biological risks and safety
perception.[17]

The following were the specific objectives pursued:
1) Evaluate the effects of CSISS program on the perceptions
of prevention practices of healthcare professionals and man-
agers.
2) Describe the perceived effect of implementing the CSISS
program according to the healthcare professionals and man-
agers.

The Model of biological risks and safety perception[17] was
used to meet the objectives by documenting different dimen-
sions of the perceptions of healthcare professionals at the
level of the individual, safety culture and social environment.
This model served as a foundation for exploring the differ-
ent types of safety cultures, as well as possible variations
regarding the perceptions of healthcare professionals about
risks, infectious diseases and professional infection preven-
tion practices that were implemented through the CSISS
program.

2. METHODS
Under this project, a descriptive study[18] was used to explore
the research objectives. A qualitative method was adopted in
order to proceed with a post-intervention descriptive analysis
of the CSISS program. This section provides an overview
of the environment, the population, the data collection and
analysis methods, and the ethical aspects.

2.1 Design
The general specification for this research is a descriptive
study[18, 19] to give a voice to each participant and a space to
express their perceptions on the CSISS program.

2.2 Population, milieu and sample
The target population consisted of the healthcare profession-
als at a university hospital in Quebec that is involved in
the CSISS program. A non-probability/convenience sam-
ple was selected.[20, 21] A total of four inpatient units were
targeted. These inpatient units were chosen based on the
stage of sustainability that they had reached, as well as on
their participation in CSISS for more than six months while
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still performing their huddles and audits. These four units
had different specialities: adult medicine, general surgery,
transplants and ENT, and pediatric medicine.

In order to focus on a variety of participants, one to two
healthcare professionals and one to two managers per unit
were invited to participate in this study. The criteria for inclu-
sion in the study were as follows: 1) healthcare professional
or member of the leadership team; 2) acknowledged key
informant who actively participated in the CSISS program,
and 3) worked in the unit before the CSISS program was
implemented. The top management key informant (contact)
identified local key informants on each unit.

2.3 Conduct of collection in the healthcare facility
The contact met with the healthcare team managers and mem-
bers during their team meetings or individually to introduce
the study (September 2017). Summaries were provided to
the other key informants to invite them to take part on a
voluntary basis in an individual interview during work hours.
Those who were interested replied to the contact. Once the
participants got in touch with the contact, they were provided
with a copy of the consent form, and a meeting was arranged
based on the participant’s availability, in collaboration with
the assistant head nurse. For the managers, the contact sent
an email to follow up on their interest in participating in the
study.

2.4 Participant’s description
Interviews were held with 13 participants in the fall of 2017.
From the socio-demographic point of view, the participants
were mostly women (n = 9), their average age was 42, and
their work experience on their unit averaged 7.4 years. Partic-
ipants held positions ranging from nurse clinician/physician
(n = 4) to manager (n = 7).

2.5 Data collection and analysis process
The data collection included semi-structured individual in-
terviews and documents publicly available on the units (e.g.:
huddles and audits). The 13 interviews were done by a re-
searcher with a post-doctoral degree, and were continued
until data saturation.[22]

The researchers and the participants had not met before the
study. The interview guide was developed based on the Kirk-
patrick and Kirkpatrick[16] evaluation model, and the Model
of biological risks and safety perception.[17] The guide was
tested for validation before initiating the data collection. The
interviews, which lasted an average of 30 to 40 minutes, were
recorded on a digital audio recorder, transcribed, and ana-
lyzed. The transcripts were not validated by the participants,
but understanding of verbatim statements was confirmed

through iteration during the interviews.

Two researchers conducted a thematic analysis of the in-
terviews in Word based on themes that emerged from the
data.[22] The documentary analysis included, for instance,
the infection rates on the units, results of audits of hand
hygiene and PDSAs. The descriptive analysis of the socio-
demographic data was done in Excel to produce tables on
frequency and averages.

2.6 Scientific rigour
In connection with these step-by-step descriptive specifica-
tions, several criteria related to research rigour were consid-
ered based on methodological works: substantial contribu-
tion toward the understanding of social life, aesthetic merit
of the narrative structure, reflexivity of the author, impact
of the narrative in terms of openness to other issues, and
expression of a cultural reality.[19, 23] The question of voice
is important in research: each person needs to be heard, and
the reflections of certain participants must not be omitted.[24]

2.7 Ethical considerations
This research was approved by the healthcare facility’s re-
search ethics committee. A consent form, provided in French
and English, was filled out and signed prior to each interview,
along with the socio-demographic questionnaire. Code iden-
tifiers were used to keep the interviews anonymous, and none
of the participants refused to participate or withdrew from
the study. The interviews took place in a closed office at the
workplace, and to ensure confidentiality,[25] non-participants
were not present.

3. RESULTS

The thematic analysis revealed three main axes: the percep-
tion of successful strategies, the impact of the program and,
finally, its sustainability and options for continuous improve-
ment.

3.1 Axis 1: Perception of successful strategies
The program is perceived by participants as a set of strate-
gies inscribed in a preventive process to control infections in
the healthcare facility: “We apply processes for prevention,
hand hygiene, cleaning of the environment and equipment”
(participant 1).

Two major strategies were detailed by the participants: audits
(measures) and huddles (communication and sustainability).
The other two program strategies were less often mentioned
by participants: training (knowledge) and tools and process
(engagement).
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3.1.1 Perceptions of audits
Audits were led by the assistant nurse manager or by a clini-
cal nurse specialist directly on the unit. An audit is a good
way to provide visibility for prevention measures like hand
hygiene, as are glow germ audits on hands, in the environ-
ment, as well as, and mostly on, equipment. A glow germ
audit is a technique where you apply a lotion that glows under
UV light to show whether the cleaning result is appropriate
or not. Participant 2 said “They are doing studies to kind of
see how well people are washing their hands, cleaning the
equipment on the floor, and they’re doing per–, like, they’re
checking the percentages”. Audits clearly assess the efforts
made by the team to prevent infection and apply the infection
prevention and control measures.

3.1.2 Perceptions of huddles
Huddles provide a physical and psychological space for set-
ting common goals to reduce infection rates. They are em-
bedded in the cultural shift of the unit to value collaboration,
transparency and patient safety. Huddles became routine for
the healthcare professionals, and became ingrained in the
culture of units. They serve as reminders to apply the basic
and additional precautions to prevent infections. Huddles are
perceived as a core strategy of the CSISS program that must
continue in the future.

3.1.3 Perceptions of training
Initial training was provided by CSISS coaches, but some
participants expressed the wish for continuous training on a
regular basis, and to not limit training to transport staff or
patient care attendants. Participants indicated that it takes
time for the culture to shift, and for infection prevention and
control to be seen as a key target in day-to-day practice: it
takes continuous repetition to develop a prevention reflex.

3.1.4 Perceptions of tools and processes
Most of the participants were able to talk about the sus-
tainability of the program, but the majority of them did not
explicitly mention tools or program processes.

3.2 Axis 2: Impact of the program
The CSISS program has a positive impact on patient safety
which, according to the participants, has improved. They

believe that the program is part of a more global approach
to quality management promoted by senior management in
the facility. Huddles improve patient safety and quality on
the unit through collaborative teamwork. Globally, the pro-
gram enhanced the habits of professionals by developing an
accurate perception of infections and the way to manage the
related risk.

While the program was being implemented, infection rates
dropped, but after 18 months of routinization, some of the
units saw a rise in their infection rates. Nonetheless, overall
healthcare professionals and managers who participated to
this study saw this program as reducing the costs associated
with infections in the healthcare facility. However, the hand
hygiene audits have a negative effect on the workload of
nursing managers, who have to make time during the day for
hand hygiene audits for the next huddle. According to the
participants, the CSISS program has a major positive impact
on teambuilding and teamwork. It also identified which staff
will clean the equipment, the frequency of cleaning and how.

3.3 Axis 3: Sustainability and continuous improvement
of the program

According to participants, sustainability could be ensured
through new challenges proposed to the healthcare profes-
sionals. New challenges can be specific activities related to
infection control and new team’s goals to maintain attrac-
tiveness for the program. Participants presented options for
improvement as a way to further advance the infection con-
trol measures by adding new components to the program,
for instance, adding another target such as new infections to
control. These options for improvement have the potential to
keep the team motivated and involved with the program.

As shown in Table 2, participants also proposed some options
for improvement, one of them being to develop a competi-
tion perspective to enhance patient safety. In conclusion,
the CSISS program was highly appreciated by participants
because they perceived that it improved patient safety and
controls infection rates and costs. Its sustainability was en-
sured, and it helped achieve a culture switch leading to a col-
laborative safety mentality within a global quality approach
to patient care.

Table 2. Options for improvement proposed by participants
 

 

Huddles should be adapted to the reality of the healthcare 
professional, particularly when it takes place at the beginning of 
a shift for the nurses. 

To mobilize the doctor’s top managers and organize big meetings 
for doctors to enhance awareness of the infection issues and the 
positive impact of CSISS on infection and costs reduction  

Huddles should be more interdisciplinary and attract doctors 
To add a dimension of infection control to the evaluation of the 
medical students and residents 

To improve engagement, compliance and presence by doctors 
during the huddles by establishing healthy competition  

To externalize the audits to reduce managers’ workload and 
avoid the Hawthorne effect 
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4. DISCUSSION
Discussion will focus on four main points regarding the re-
sults on successful strategies: the adaptation of the Model
of safety perception, the routinization of the processes in
the healthcare professional’s practices to prevent infections,
the need for infection prevention continuous training and the
notion of competition within a clinical collaborative culture.

4.1 Collaborative safety culture
A collaborative safety culture was documented within the
research milieu in previous studies.[17, 26]

As shown in Figure 1, The model of biological risks and
safety perception was used as a theoretical framework for
this study, to describe the healthcare professional’s percep-
tion of the CSISS program and its outcomes. The results
helped to refine this nursing model by describing major suc-
cessful strategies linked to participants’ perceptions, and

by giving new examples of a collaborative culture with this
program evaluation that could guide clinical nurses in their
nursing practices.

4.2 Routinization of safety processes
Participants mentioned sustainability through process rou-
tinization in their clinical practices: successful strategies like
huddles are integrated into the safety culture on a daily basis.
Fleiszer, Semenic, Ritchie, Richer and Denis[27] assert that
routinization is a major characteristic of sustainability, and
that it takes time to achieve. They described routinization as
an “embeddedness of structures and processes of the innova-
tion into the habitual practices of individuals, organizations
and systems” (p.1495).[27] Routinization also implies train-
ing that should be further developed to meet participants and
the healthcare center’s needs in terms of infection prevention
practices.

Figure 1. The Model of biological risks and safety perception, adapted with authorization, Source: Bernard et al.[17]

4.3 Perception of the training to prevent infection
Participants expressed the wish for continuous training on
patient safety and infection control on regular basis to pre-
vent infection. This need is documented in the literature also
for undergraduate staff during their academic training,[28]

because the future healthcare professionals should develop
patient safety competencies during their curricula. When
they graduate, they face new infections realities in the health-
care facility. Active methods, like e-learning or interactive

learning, used for continuous training to prevent HAI are
important, because the sustainability of practices changes
constitutes a challenge.[29]

4.4 Competition within a collaborative safety culture
A paradoxical term that deserves elaboration concerns the
issue of “healthy competition” or “good competition” re-
quested by doctors to improve infection rates and hand hy-
giene observance (see Table 2). Some might argue that com-

Published by Sciedu Press 29



http://jnep.sciedupress.com Journal of Nursing Education and Practice 2021, Vol. 11, No. 5

petition can lead to better results because “competitive forces
shape strategy” (p.137),[30] or that “collaboration is the new
competition”,[31] but competition is traditionally seen as the
opposite of collaboration, or as “polar opposites” (p.288).[32]

It is unclear how competition could impact the collaborative
practices and safety culture over time. Therefore, this rec-
ommendation from participants should be taken cautiously.
If we want to develop a collaborative culture, competition
should be avoided.

4.5 Limits
The study’s main limitation stems from the choice of the
qualitative specification. This means that the results cannot
be generalized to other contexts.[22] A convenience sample
was chosen for this qualitative study, which tend to be small.

Nonetheless, the qualitative assessment of this prevention
program provides a point of reference for stakeholders re-
garding the sustainability of the program.

5. CONCLUSION
Infection control and prevention are global challenges to
which there can be local answers through the implementation
and sustainability of a strategic program aimed at improv-

ing patient safety. The general purpose of this study was
to evaluate a specific prevention program and its effects on
infection prevention practices as part of continuous improve-
ments in patient safety. Few initiatives involve the entire
organization in integrated programs that mobilize healthcare
professionals to target global quality improvement in patient
safety and infection control. The collaborative safety culture
is everyone’s responsibility, and this type of program seeks
to empower healthcare professionals and managers for its
stustainability.
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