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ABSTRACT

Background: The role of infection control professionals has evolved with the increasing complexity of healthcare and the diversity of professional backgrounds, including
nursing, epidemiology, and public health. This diversity presents challenges for orientation and professional development. Recognizing the importance of competency-
based frameworks, the Alberta Health Services Provincial Infection Prevention and Control (IPAC) program implemented a strategic initiative to define and operationalize
competencies across IPAC roles. This study evaluated the initiative using the RE-AIM framework.

Methods: The IPAC competency framework was launched in March 2022. A multi-method evaluation was conducted between January and March 2024, consisting of an
anonymous survey distributed to 217 IPAC staff and follow-up interviews with senior leadership. The RE-AIM framework (Reach, Effectiveness, Adoption, Implementation,
and Maintenance) guided the evaluation.

Results: Sixty percent of staff (130/217) completed the survey. Under the Reach domain, most staff reported using and understanding the competencies, though some
found prioritization challenging. Effectiveness was reflected in 79% of staff setting learning goals and 88% developing actionable plans. Adoption showed high satisfaction,
with 88% of respondents using competency tools, though some reported perceived redundancy.

Conclusions: Factors influencing the use of the IPAC competency tools included alignment with program goals, leadership engagement, delegation of champions, and
barriers to staff engagement. Ongoing evaluation was recommended to monitor progress and enhance sustainability. The RE-AIM framework proved useful in identifying
both successes and potential risks to the long-term success of the competency framework. Key barriers included limited team size and competing priorities; however,
continued training and perceived value were identified as critical to sustained engagement.
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INTRODUCTION At Alberta Health Services, development conversations are
IPAC Canada defines competencies as “the expectations used as a form of ongoing coaching, focused on goal setting
of one who is able to perform effectively in the roles and and self-directed professional growth aligned with both team
functions required by his or her position and within the and organizational objectives (Alberta Health Services, 2024).
team and organization” (IPAC Canada, 2022). There is These conversations are distinct from traditional performance
increasing emphasis on the professional development of evaluations, as they emphasize coaching questions that
infection control professionals, as a stable workforce ensures encourage employees to reflect on their development goals
the continuity of Infection Prevention and Control (IPAC) and create actionable plans for achieving them. In March
program activities that translate “data to action” in support of 2022, the IPAC program introduced a competency framework
improved patient safety (Bernard, 2018; Gilmartin, 2021). The that outlined both specialized and shared competencies for
retention and development of IPAC staff have been shown to all IPAC roles. A strategic one-year goal was set for all IPAC
increase employee tenure and engagement while reducing staff to establish learning goals and create development plans
turnover (Gilmartin, 2021). aligned with this framework (Bush, 2022).
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The RE-AIM framework (Reach, Effectiveness, Adoption,
Implementation, and Maintenance) is an evidence-based
model within the field of implementation science. It has been
applied in Infection Prevention and Control (IPAC) contexts,
including the evaluation of an IPAC link nurse program and a
review of an antimicrobial stewardship program in an intensive
care unit (Dekker, 2023; Holtrop, 2021; Nkosi, 2021; Trivedi,
2023). The purpose of the current project was to apply the
RE-AIM framework to evaluate the use of competencies during
development conversations with Alberta Health Services’
provincial IPAC staff, two years after the competency framework
was implemented.

METHODS

Setting

At the time of the evaluation, Alberta Health Services (AHS)
was the sole provincial health authority in Alberta, Canada,
serving a population of 4.5 million residents. AHS operated
106 acute care hospitals, comprising 8,605 acute care beds,
29,124 continuing care beds, and 3,176 addiction and mental
health beds (Alberta Health Services, 2024). The provincial
Infection Prevention and Control (IPAC) program supported
the continuum of care with 217 staff members across ten
distinct roles, excluding the IPAC senior medical director and
IPAC physicians. IPAC teams were aligned with the geographic
clinical operations zones and supported by a provincial team
responsible for coordinating program activities, including
surveillance and resource development. Two of the IPAC teams
were located in Alberta’s major urban centres (Calgary and
Edmonton), while the remaining three zones (North, Central,
and South) primarily served rural populations. Table 1 presents
the demographics of the survey participants.

Intervention

The IPAC competency framework introduced in March 2022,
consists of 1) tools - a booklet with role competencies, defined
proficiency levels, and a competency checklist for self-assessment;
and, 2) process - a reflective competency self-assessment
discussed in the context of an annual development conversation

with the staff’s leader (Alberta Health Services, 2024; Bush, 2022).

IPAC leadership implemented the competency framework and
worked with IPAC staff to identify one or more learning goals and
developed a plan to achieve the goal.

Study design

A multi-methods study, utilizing both quantitative and qualitative
survey tools and qualitative interviews, was conducted between
January and March 2024. An ARECCI (A Project Ethics
Community Consensus Initiative) assessment
(https://arecci.albertainnovates.ca/) identified this project

as a quality improvement initiative; therefore, Institutional
Review Board approval was not required. The five domains

of the RE-AIM framework - Reach, Effectiveness, Adoption,
Implementation, and Maintenance - were used to guide

the evaluation.

1) Reach - proportion of those receiving the intervention;

2) Effectiveness - identifying whether the primary outcome was
affected by the intervention; 3) Adoption - describing relevant
characteristics of the delivery setting and those involved in the
intervention; 4) Implementation - evaluating the extent that the
intervention is delivered as intended; and, 5) Maintenance -
describing whether the setting continues to deliver the
intervention and the long-term effects on staff (King, 2020).
Reach, Effectiveness, and Implementation focus on the staff/
individual level, and Adoption and Maintenance focus on the staff/
individual and the program/setting levels (Glasgow, 2019).

The RE-AIM framework informed the design of the survey
questions regarding staff experiences with the IPAC competency
framework. RedCap (v14.0) was used to create the online,
anonymous survey, which was distributed to IPAC staff via email
in February 2024 and remained open for four weeks. During
this period, email and verbal reminders were sent to encourage
participation. IPAC senior medical directors and IPAC physicians
were excluded from the survey as their roles did not have defined
IPAC staff competencies. At the end of the survey, virtual
semi-structured interviews were conducted with IPAC leadership
using MS Teams. These interviews were led by members of
the evaluation team, and although full transcription was not
completed, each interview included a designated note-taker.

Data processing and analysis

Closed-ended survey questions were analyzed using
frequencies and proportions, incorporating all complete

and incomplete responses to minimize response bias.

Survey results were grouped, and those with fewer than five
responses were not reported. Free-text fields from both the
survey and interviews were analyzed in three stages: coding,
generation of specific beliefs, and identification of prominent
domains through thematic analysis (Atkins, 2017). Two
members of the evaluation team (CT and OT) independently
coded the free-text survey responses, while another two team
members (KB and BC) coded the interview data, all using the
RE-AIM dimensions. Each pair included at least one individual
experienced in qualitative interviews and data analysis.
Afterward, the two members of each pair met to establish a
coding scheme through consensus. The final data coding was
compiled into a matrix to aid in data interpretation. Counts of
domains and themes were used to assess the findings.

RESULTS

Sixty percent of IPAC staff (130/217) responded to at least one
question. Respondents represented various IPAC roles, with
the majority being infection control professionals (70.8%), and
42.3% holding a graduate degree (see Table 1).


https://arecci.albertainnovates.ca/
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Table 1: Survey Participants Demographic Data

Category Variable Respondents n (%)
Response rate North Zone 17/21 (81.0)
Edmonton Zone 33/62(53.2)
Central Zone 9/24 (37.5)
Calgary Zone 42/68 (61.8)
South Zone 9/15 (60.0)
Provincial Team 20/27 (74.1)
Provincial IPAC program total 130/217 (60.0)
Proportion of Survey Respondents n (%)
Role Administrative Support 6 (4.6)
Coordinator 7(5.4)
Infection Control Professional 92 (70.8)
Leadership (Senior Consultant, Director, Executive Director) 9(6.9)
Project Manager 6 (4.6)
Surveillance (Analyst, Epidemiologist, Research Scientist) 10(7.7)
Highest level Certificate or diploma 19 (14.6)
of education Undergraduate degree 56 (43.1)
Graduate degree 55(42.3)
Years at Alberta Less than 3 33(25.4)
Health Services 3t05 15 (11.5)
More than 5 82 (63.1)

(n=130 respondents)

Respondents reported feeling well-integrated and valued within
the IPAC program, with over 90% indicating an understanding
of their roles and how they fit into the broader team (Table 2).
A strong sense of contribution to patient safety and quality care
was expressed by 88% of respondents. Seventy-nine percent
of staff identified a learning goal, 88% developed a learning
plan to achieve their goal, and 79% of staff completed items

on their plan. A higher proportion of responses from urban

Table 2: Survey Questions and Responses

zone staff indicated disagreement or strong disagreement

with understanding how their role fit into the program, being
valued for their expertise, and feeling they contributed strongly
to patient safety (17/171, 10%) compared to staff in the

other three zones (3/49, 6%), though the difference was not
statistically significant. Eighty-five percent (17/20) of staff who
indicated being very dissatisfied or dissatisfied with the IPAC
competency framework were from an urban zone.

. No Sl . NP .

Question RE-AIM (@) | (n (%) Satisfied | Neither | Dissatisfied | Agree | Disagree
At any time between April 2022 to Implementation - 21 - - - - -
December 2023, did you have at least | process (83%) | (17%)
one Development Conversation with
your leader?
As part of your Development Implementation - 9 - - - - -
Conversation(s) with your leaders, did process 91%) | (9%)
you discuss the IPAC competencies?
At any time in between April 2022 to | Adoption - 14 - - - - -
December 2023, did you review the acceptance (88%) | (12%)
IPAC Competency Tool (Booklet) for
your role?
How satisfied were you with the Adoption - - 82 12 12 - -
IPAC Competency Tool (Booklet) acceptance 77%) | (11%) (12%)
for your role?
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Question RE-AIM (nY((e(;J) (nN(f;)) Satisfied | Neither | Dissatisfied | Agree | Disagree
At any time in between April 2022 to Implementation - | 106 14 - - - - -
December 2023, did you complete process (88%) | (12%)
the IPAC Competency Self-Assessment
(Checklist) for your role?

How satisfied were you with the Implementation - - - 70 10 8 - -
IPAC Competency Self-Assessment tools (80%) | (11%) (9%)
(Checklist) for your role?

At any time in between April 2022 Implementation - | 92 25 - - - - -
to December 2023, did you and process (79%) | (21%)
your leader identify a learning goal(s)
for yourself (i.e., to acquire a new
competency or advance expertise in an
existing competency)?

Did the IPAC Competency Tool Implementation - | 76 16 - - - - -
(Booklet) or IPAC Competency Self- tool (83%) | (17%)
Assessment (Checklist) help you and
your leader identify a learning goal(s)
for yourself (i.e., to acquire a new
competency or advance expertise in an
existing competency)?

Do you have a development plan in place | Effectiveness - 80 11 - - - - -
to work towards your learning goal(s)? professional (88%) | (12%)
development

Have you completed any items on your | Effectiveness - 63 17 - - - - -
development plan? professional (79%) | (21%)
development

Question Satisfied Neither Dissatisfied Disagree

I understand my own role in the - - - 5 - 107 5
IPAC program. (4%) (91%) (4%)
| understand how my role fits into the - - - 6 - 105 5
roles of other staff in the IPAC program. (5%) (90%) (5%)

I am valued for my expertise. - - - 13 - 94 10
(11%) (80%) (9%)

I am a strong contributor to the - - - 7 - 103 7
safe, quality care of patients and (6%) (88%) 6%)
their families.

Satisfied: includes Very Satisfied; Dissatisfied includes Very Dissatisfied: Agree includes Strongly Agree; Disagree includes Strongly Disagree

Seven interviews were conducted with the senior leadership of the staff survey and the leadership interview comments,
team, representing the provincial IPAC program teams. Table 3 analyzed using the RE-AIM framework.
presents themes derived from both the free-text responses

Table 3: RE-AIM Themes

RE-AIM Themes Meaning

Reach Understanding Clarity on use of the tools.
Perspective Competencies beyond job knowledge and job skills.
Priority Importance to staff/individuals.
Representation Competencies beyond those of an infection control professional.

Effectiveness | Perception Usefulness of tools: staff wanted to work on them “right away”.
Professional development The competencies helped to visualize career paths and identify growth
opportunities for personal and professional development.

Self-assessment Over- or under-rating competency proficiency.
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RE-AIM

Themes

Meaning

Adoption

Program/setting level

Use of the competencies was supported through program goals, leadership
training, and role-modelling.

Staff/individual level

Acceptance and value of the tools. Staff noted that they were able to use the
competency tools to identify resources to improve upon the competencies.
Leaders indicated their acceptance of the tool as a useful support for staff
professional development.

Implementation

Competency tools

The tools’ abilities to concisely clarify professional trajectories and identify
specific areas of growth. The competencies were organized in a way that
made them easy to understand.

Competency review process

Staff agreed that the discussion of the results with their leader was a critical
component of the process.

Maintenance

Program/setting level

Reviewing and revising the competency tools over time. Ongoing use of the
competency tools by the program/setting for staff professional development.

Staff/individual level

The value of measurable benchmarks in professional development that can be
used to track progress and identify further areas of growth.

Reach

Themes of understanding, perspective, priority, and
representation emerged (Table 3). Both staff and leaders
indicated that the competencies were understood, with one
staff member noting, “...I think they do an excellent job of
breaking down the role into chunks that can be understood,
communicated, and planned improvements made.” Staff also
felt that the competencies were prioritized, with one leader
commenting, “What surprised me was that it was so well
received - ‘do we have to do this?” or people just not doing

it — that did not happen.” The representation of competencies
across diverse roles was a point of contention. While some staff
respondents felt the competencies adequately represented the
IPAC roles, others believed that the competencies did not fully
reflect the responsibilities and day-to-day tasks of infection
control professionals, and that not all competencies outlined in
the framework were relevant to the roles they held.

Effectiveness

Themes of perception, professional development, and self-
assessment emerged. One staff member shared, “It helped to
identify secondary areas of focus... where | was looking for
opportunities to explore through my work, but I hadn’t identified
before then as an area of professional development.”

Self-assessment was key, with a leader noting:

program/setting level, system drivers were key: “What helps
is that we talk about it, it becomes common language; we
try to embed it, even with strategic planning.” Themes for
staff/individual adoption included acceptance and value.
Some staff mentioned opportunities for further training

and education: “I found the checklist kept me on track and
provided useful links to tools to help familiarize myself with
different areas on the Alberta Health Services website.”

Implementation

Themes emerged regarding both the tools and the process.
All leaders reported using the tools in their conversations
with staff. Staff reported varied experiences, highlighting
both challenges and effective implementation practices.
Staff used the competency tools as a preparatory exercise
for development conversations and felt that the tools

were helpful in demonstrating their value in their roles.
One staff member emphasized the importance of ongoing
discussions: “Unless they are regularly addressed (more
often than a once-a-year conversation and progress is noted
and reviewed), they simply aren’t usable enough from

my perspective.”

Maintenance
As with adoption, maintenance was categorized at both the
program/setting and staff/individual levels. At the program/

“..you'll have some people who are too humble and will
under-rate themselves and not see their strengths. It's a
great opportunity to have that discussion with them to help
them see the things that they’ve done. And then those who
thought they were quite advanced in everything, that's a
really interesting conversation to have... my view and their
view could be quite different.”

Adoption
The RE-AIM framework includes two categories for adoption:
the program/setting level and the staff/individual level. At the

setting level, staff suggested that reminders to complete

the competency checklist be sent out regularly and that
educational opportunities addressing specific competencies
be made available. At the staff/individual level, maintenance
of IPAC competencies was supported through a “baseline”
assessment followed by regular assessments to track
progress and identify areas for continuous professional
development. The continuous process of re-evaluating and
improving the proficiency of IPAC competencies was seen
as rewarding: “I use the competency profile as a ‘journey’ to
improve my professional and personal development.”
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DISCUSSION

RE-AIM is a comprehensive evaluation tool for interventions
such as the introduction of the IPAC competency framework.
Reach and adoption of the intervention was high as the
competency tools were used by all leadership and with most
staff. In terms of effectiveness, many staff identified a learning
goal, developed a learning plan to achieve their goal, and
completed items on their plan. Implementation was facilitated
by both the tools and the process, which were positively
received by leaders and staff. IPAC leadership adoption was
considered at a program/setting level and the leaders played

a critical role by using the tools to guide annual development
conversations. Leadership adoption was influenced by program
drivers including the IPAC strategic goal for staff professional
development, and through support and role-modelling from
leadership champions who created the tools. Leadership training
supported a common understanding on the competency and
proficiency definitions and how to use the tools in their staff
development conversations.

Staff adoption was contingent on perceiving value in the use
of the tools. Survey results indicated high staff satisfaction, with
staff comments highlighting the supportive nature of the tools
in considering professional development goals. Leaders were
surprised by the adoption, as there had been initial concerns
that the tools would be viewed as redundant with existing
organizational forms. Although some staff felt the tools did not
fully represent all aspects of their role, the tools were developed
from published competency frameworks, including those from
IPAC Canada, the Association for Professionals in Infection
Control and Epidemiology (APIC), and the National Center for
Healthcare Leadership (Bush, 2022).

For most individuals, annual performance appraisals result
in evaluation biases from both the leader and the staff member
being assessed (Kromrei, 2015). The process of observation,
evaluation, and score assignment by the leader is typically
done to (rather than with) the staff member. Incorporating a
self-assessment tool can enhance effectiveness by increasing
engagement and reflection from the staff members (Kromrei,
2015). However, self-assessment carries inherent biases,
and weak correlations have been observed between self-
reported ability estimates and actual performance, including
leadership and interpersonal skills (Karpen, 2018). Notably,
the requirements for the Certification in Infection Control
(CIC) exam, administered by the Certification Board of
Infection Control and Epidemiology (CBIC), serve as an
external competency proficiency assessment within the APIC
competency model, providing an objectively validated method
for competency assessment (Billings, 2019).

The Dunning-Kruger effect (Kruger, 1999) describes a bias
in individuals with both low and high competency proficiency.
Those with low competency tend to overestimate their abilities
due to a lack of metacognitive awareness, meaning “they don’t
know what they don’t know.” Conversely, high performers often
underestimate their abilities due to the false-consensus effect,
believing they are comparable to their peers, who are, in fact,
less proficient (Karpen, 2018). One strategy to mitigate these

biases is to provide externally generated criteria, such as the
competency tools in this context. Staff and leader discussions
also help reduce self-assessment bias and identify continuous
improvement opportunities beyond formal learning courses
(Karpen, 2018). As one infection control professional noted:
“I keep this posted at my desk as a reminder to be aware of
opportunities that will increase my competencies in my

goal areas.”

One of the urban zones reported that 85% of respondents
were dissatisfied or very dissatisfied, which may have been
attributed to the high number of [PAC staff in the zone,
identified as an implementation barrier in the leadership
interviews. Since short, frequent conversations are essential
to maintaining motivation and momentum for professional
development, leaders with large teams may consider integrating
brief discussions into other meetings or encouraging staff to
reference their professional development goals when identifying
participation in new projects (Fraser-Thill, 2023).

Maintaining an intervention once initiated is always
challenging, as sustainability is difficult to achieve. Interventions
built on a strong theoretical foundation tend to be more
effective, and the quality of the intervention design further
supports long-term success (Jalali, 2019). In this case, the
use of published role competency models to create the IPAC
competency framework provided staff with an opportunity to
engage in reflection during the performance appraisal process
(Bush, 2022; Kromrie, 2015). Intervention erosion may occur
if adoption factors are removed, such as changes in the IPAC
program’s strategic goals or the loss of key champions (Jalal,
2019). To support long-term sustainability, it is important to
maintain adoption drivers, including ongoing leadership training
and minimizing barriers by incorporating more frequent and
shorter updates on professional development progress.

Other program/setting maintenance issues included the
ongoing review and improvement of the tools to ensure their
relevance and usability. At the staff/individual level, establishing
a baseline to compare ongoing professional development
improvements was seen as an exciting prospect and supports
sustainability. As noted by one leader: “Great follow-up for the
following conversation - it’s great to compare the baseline to
their progress over time.”

There are limitations to this work. Response bias could
influence the results if individuals who chose not to participate
differed from those who responded. For example, staff
with more positive or negative experiences with the IPAC
competency framework might have been more motivated to
complete the survey, potentially skewing the findings. To mitigate
this, reminders were used to encourage participation from a
broader group of staff. Social desirability bias was minimized
as survey responses were collected anonymously, allowing
participants to provide more honest and candid feedback
without fear of judgment or repercussion. A leadership peer
participated in the development and evaluation of the IPAC
competency framework, which may have introduced social
desirability bias if the interview responses were not completely
frank. However, the role in the interview was as a note-taker and
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not an interviewer, and negative comments were forthcoming
during the interview.

This study had several strengths, starting with the use of the
RE-AIM framework, which provided a structured evaluation
across multiple domains (Holtrop, 2021). RE-AIM is well-suited
for real-world program evaluations where contextual factors,
such as leadership involvement, organizational goals, and staff
perceptions, can influence success. The 60% response rate was
a strength of the study, as it included diverse perspectives from
different roles within the IPAC program, reducing the impact of
response bias. The combination of staff surveys and leadership
interviews ensured that both top-down and bottom-up
perspectives were captured, making the results more actionable
and applicable for future program improvements.

The transferability of this study’s findings is influenced by
the specific context of the Alberta Health Services provincial
IPAC program. The unique structure, size, and resources
of Alberta Health Services may differ from those of smaller
or differently organized health systems. IPAC programs in
other regions may encounter distinct cultural, regulatory, and
operational challenges that were not addressed in this study.
However, the diversity of IPAC roles, ranging from infection
control professionals to administrative and support staff,
broadens the relevance of the IPAC competency framework
and this evaluation. This diversity increases the potential for
other healthcare organizations to adapt this approach. As a
quality improvement project, the focus was on internal process
enhancement, so broader application to different healthcare
systems may require further validation.

CONCLUSIONS

The RE-AIM framework effectively identifies successes in

the introduction of an intervention and potential risks to its
sustainability. The IPAC competency framework supports
professional development and is instrumental in operationalizing
published IPAC competencies. Leadership barriers included
challenges related to implementing the framework with larger
teams, while staff/individual barriers focused on recognizing
professional development as a priority within their roles. To
ensure the sustainability of the intervention and the long-term
professional success of IPAC staff, it is crucial to maintain
adoption drivers, such as ongoing training, the perceived value
of the tools, and clear leadership expectations.
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