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Abstract

Objective: To better understand barriers and facilitators that contribute to antibiotic overuse in long-term care and to use this information
to inform an evidence and theory-informed program.
Methods: Information on barriers and facilitators associated with the assessment and management of urinary tract infections were
identified from a mixed-methods survey and from focus groups with stakeholders working in long-term care. Each barrier or facilitator was
mapped to corresponding determinants of behavior change, as described by the theoretical domains framework (TDF). The Rx for Change
database was used to identify strategies to address the key determinants of behavior change.
Results: In total, 19 distinct barriers and facilitators were mapped to 8 domains from the TDF: knowledge, skills, environmental context
and resources, professional role or identity, beliefs about consequences, social influences, emotions, and reinforcements. The assessment of
barriers and facilitators informed the need for a multifaceted approach with the inclusion of strategies (1) to establish buy-in for the
changes; (2) to align organizational policies and procedures; (3) to provide education and ongoing coaching support to staff; (4) to provide
information and education to residents and families; (5) to establish process surveillance with feedback to staff; and (6) to deliver
reminders.
Conclusions: The use of a stepped approach was valuable to ensure that locally relevant barriers and facilitators to practice change were
addressed in the development of a regional program to help long-term care facilities minimize antibiotic prescribing for asymptomatic
bacteriuria. This stepped approach provides considerable opportunity to advance the design and impact of antimicrobial stewardship
programs.

(Received 4 July 2018; accepted 28 September 2018; electronically published 5 November 2018)

Reducing unnecessary antibiotic use is an obvious target for
public health intervention. Overuse and inappropriate use of
antibiotics have been associated with antibiotic-resistant organ-
isms, increased risk of Clostridium difficile infection, and other
adverse drug reactions.1–5 One common target for antimicrobial
stewardship programs is the treatment of asymptomatic bacter-
iuria (ASB), defined as the presence of bacteria in the urine
without clinical signs and symptoms of a urinary tract infection
(UTI).7,8 Asymptomatic bacteriuria is common among residents
in long-term care facilities (LTCFs),9 and antibiotics are often

prescribed,6 despite strong evidence demonstrating no clinical
benefit to treating ASB with antibiotics and guidelines discoura-
ging this practice.10

A number of factors contribute to challenges in diagnosing
UTIs in LTCF residents, including communication difficulties
and the presence of concurrent illnesses with associated non-
specific symptoms.11–13 Nonspecific symptoms are often attrib-
uted to a UTI and are used to guide treatment decisions,14 despite
recommendations to the contrary.7,8 In addition, prescribing
behaviors do not align with current evidence, and a number of
complex factors contribute to the overtreatment of ASB. To
support sustainable improvements in prescribing practices, anti-
microbial stewardship programs should systematically address
these complex factors contributing to the overtreatment of ASB.
Although multipronged approaches are commonly employed to
address ASB, the inclusion of multiple strategies does not
necessarily mean better outcomes if the proposed strategies
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address similar determinants of behavior change or focus on a
common barrier to practice change (eg, knowledge gaps). It is
important to understand the mechanisms by which various
strategies are intended to influence behavior change.

The theoretical domains framework (TDF), which was devel-
oped to examine the factors that influence healthcare professional
behaviors when implementing evidence-based practice recom-
mendations, is based on a synthesis of 33 behavior-change
theories.15,16 The TDF includes 14 domains: knowledge, skills,
memory, attention and decision processes, behavioral regulation,
social or professional role and identity, beliefs about capabilities,
optimism, beliefs about consequences, intentions, goals, reinfor-
cement, emotions, environmental context and resources, and
social influences.16 The TDF helps the user categorize known
barriers and facilitators to practice change and select imple-
mentation strategies.

The Infection Prevention and Control Department at Public
Health Ontario set out to develop a program using intervention
mapping approaches to assist LTCFs to minimize antibiotic
prescribing for asymptomatic bacteriuria, focusing on barriers
and facilitators to practice change. This department at Public
Health Ontario supports the dissemination and implementation
of best practices in infection prevention and control and anti-
microbial stewardship across healthcare settings in Ontario. This
article describes the data sources and processes used to develop a
program to reduce antibiotic overuse in long-term care.

Methods

A multidisciplinary team was established, composed of 2 physi-
cians with specialization in infectious diseases, a pharmacist with
specialization in antimicrobial stewardship, infection control
specialists with backgrounds in nursing and medical laboratory
sciences, and staff with expertise in evaluation, behavioral science,
and implementation science.

An intervention mapping approach was used to develop the
program drawing on methods that incorporate the TDF.17 This

stepped approach to developing evidence and theory-informed
programs provides a guide to selecting strategies to address
known barriers and facilitators to practice change. Several
applications of this stepped approach have been described in the
literature, with a focus on improving the implementation of
clinical practice recommendations.18 An integrated knowledge
translation approach was also incorporated to involve LTCF
stakeholders in the program development process.

Identification of barriers and facilitators

Following the selection of the key areas for practice improvement
(Table 1), barriers and facilitators to aligning with the practice
recommendations were identified from the literature,14,21–23 and
through an online survey. The survey was distributed to 643
infection control practitioners in long-term care in 2014 using a
stakeholder relationship management database maintained by
Public Health Ontario. Recipients were encouraged to forward the
invitation to anyone in their LTCF involved in the prevention,
identification, diagnosis, and/or treatment of UTIs. The survey
included structured questions about current practices around the
assessment and management of UTIs in addition to open-ended
questions to obtain additional information on issues and other
contextual information that influenced assessment and prescrib-
ing practices. This article reports the analysis of excerpts from the
open-ended questions related to barriers and facilitators to
aligning with best practices to help the project team understand
why antibiotics are overprescribed in this setting.

Analysis of barriers and facilitators

We used a descriptive coding process to summarize information
from relevant excerpts in the online survey using descriptive
codes and an open and inductive coding process. Three members
of the team reviewed, discussed, and mapped each barrier or
facilitator statement to the TDF.24,25 Some of the barrier and
facilitator statements were mapped to >1 domain. The team also
indicated whether each barrier or facilitator statement was related

Table 1. Targeted Evidence-Based Practice Recommendations to Minimize Treatment for Asymptomatic Bacteriuria

Practice Recommendation Description of the Practice Recommendation

Screening for bacteriuria Discontinue routine urine screening (eg, at admission and annually) unless residents have clinical signs and
symptomsa of a UTI.8,10

Accepted clinical signs and symptoms of a UTI are defined as: new difficult or painful urination (acute dysuria)
alone or 2 or more of the following: fever, new flank or suprapubic pain, new or increased urinary frequency/
urgency, gross hematuria, and acute onset of delirium in residents with advanced dementia.11,12,19

Diagnostic tools Discontinue use of dipsticks to diagnose a UTI. Clinical symptoms of a UTI (defined above) and a positive culture
are required for a UTI diagnosis.8,20

When to collect a urine sample for culture Obtain urine cultures only when residents have been determined to have accepted clinical signs and symptoms
of a UTI.8

How to collect a urine sample Obtain urine cultures using proper technique to avoid contamination.
This includes the use of a clean catch or midstream collection or in/out catheterization and adherence to aseptic
technique.

Store urine cultures under refrigeration if transport is not immediate.

When to prescribe antibiotics Prescribe antibiotics only when clinical criteria for UTI are present (as defined above). Review and reassess when
urine culture and susceptibility results are received.

A bacterial count greater than or equal to 108 CFU/L with typical signs or symptoms of a UTI is considered
diagnostic.8 If antibiotics are started empirically, the physician or nurse practitioner should reassess the need
for, choice, and duration of antibiotic therapy based on the culture and susceptibility report.

Note. UTI, urinary tract infection. CFU, colony-forming units.
aAccepted clinical signs and symptoms of a UTI were based on the Loeb 2005 criteria19 and additional considerations to reflect challenges in diagnosing residents who have advanced
dementia.11,12
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to an organizational, healthcare provider, or resident/family level
to better target the selection of strategies. The mapping process
was reviewed by an external implementation scientist (J.M.) for
additional validation.

Selection of program strategies

The Rx for Change database was used as a source of information
on implementation strategies.26 This database, developed by the
Canadian Agency for Drugs and Technologies in Health, sum-
marizes evidence-based implementation strategies designed to
improve drug prescribing practices and is based on the Cochrane
Effective Practice and Organization of Care (EPOC) taxonomy of
implementation strategies.27,28 Strategies regarding the use of the
Rx for Change database were reviewed in the context of relevance
to the desired barriers/facilitators and the feasibility of imple-
mentation by LTCFs. Strategies were excluded if they could not be
delivered by LTCFs, including financial or regulatory strategies, as
well as those requiring external personnel (eg, educational out-
reach visits). Each implementation strategy was then mapped to
relevant determinants from the TDF, with external review (con-
ducted by J.M.) for validation.

Stakeholder consultation

An integrated knowledge translation approach informed 2 stages
of program development: (1) validating and contributing addi-
tional information on barriers and facilitators and (2) assisting in
further development of the program implementation strategies
and resources. Staff from 2 LTCFs that had previously expressed
interest in making improvements in the overuse of antibiotics
participated in 3 separate meetings followed by a focus group.
Staff from a large corporate LTCF included a nurse practitioner,
the director of care, the infection control lead, a physician, and a
registered practical nurse. Staff from a small privately owned
LTCF included the director of care, 2 registered nurses, and a staff
member responsible for the coordination of data reporting and
quality improvement initiatives.

Field notes were used to document the discussions and were
uploaded into NVivo 9, a qualitative data management and
analysis software (QSR International, Melbourme, Australia). A
descriptive coding process was used to summarize contextual
information that could be used to better understand the chal-
lenges associated with aligning with current practice recommen-
dations in addition to perspectives on the acceptability and
implementability of the recommended strategies.

Results

Identification of barriers and facilitators

In total, 381 responses were captured from the online survey
representing multiple different positions in the LTCF: adminis-
trators and directors or associate directors of care (50%); regis-
tered nurses and registered practical nurses (12.3%); nurse
practitioners, physicians and medical directors (3.7%); infection
control practitioners (15.2%) (although other roles included
infection control responsibilities); and other (18.4%). Moreover,
64 unique excerpts referring specifically to barriers or facilitators
to aligning with best practice for the management of UTIs were
captured in open-text comments. The most predominant theme
(41% of the excerpts) centered around the role of families in

influencing decisions to prescribe antibiotics in the absence of
clinical signs and symptoms of a UTI. For example, comments
included remarks such as “doctors feel their hands are tied as
families demand to have loved ones on antibiotics” and “in long-
term care, families often push hard for testing and treatment.”
Several comments also referred to specific knowledge gaps and
the value of additional resources to guide the assessment and
management of UTIs. In addition to gaps in awareness and
resources, several comments also referred to practices that con-
tribute to the contamination of urine specimens, including
improper urine collection and storage.

An important observation made by stakeholders was how
LTCFs may be receiving conflicting advice across external pro-
grams and services. One perception was that current best practice
for assessing changes in cognition or behavior in residents involve
ruling out a UTI, which prompts the collection of a urine spe-
cimen in the absence of urinary symptoms. Ongoing practices
that reinforce the treatment of ASB were also highlighted,
including the labeling of residents as having “recurrent UTIs” and
conflicting practices of other health services. Another observation
was that it is common for residents who are sent to the emergency
department for assessment to return with a prescription for
antibiotics for a UTI. As one respondent stated, “Everyone sent to
emergency for whatever reason comes back with a recommen-
dation for antibiotics.” The comments also captured staff con-
cerns about not treating nonspecific symptoms, including fears
that an infection will develop or be missed. For example, one
respondent commented, “… the condition in elderly deteriorates
really fast if treatment is delayed.” Other comments stressed the
importance of focusing on establishing buy-in or acceptance among
certain healthcare workers on current practice recommendations
and of considering the need for culture change within facilities.

During the meetings with the 2 LTCF staff members, all
barriers and facilitators listed were found to be relevant and
additional insights were captured. For example, one physician
noted that not only families but also healthcare staff influence
physicians to prescribe antibiotics. A complete list of the identi-
fied barriers and facilitators to following best-practice recom-
mendations to minimize treatment of ASB in LTCFs can be found
in Table 2. Table 2 also includes results from the process of
mapping each barrier or facilitator to the domains from the TDF.
Of the 14 domains, the mapping process identified 8 factors
relevant to practice change. This process demonstrated that
strategies to support practice change should address the following
domains: knowledge, skills, environmental context and resources,
social or professional role or identity, social influences, beliefs
about consequences, emotions, and reinforcement.

Selection of strategies

In total, 9 implementation strategies were selected to address the
identified barriers and facilitators: 7 strategies were informed by
the Rx for Change database and 2 additional implementation
strategies, ‘coaching’ and ‘champions,’ were added to address
outstanding barriers. Coaching was added for LTCFs to address
challenges in reaching all staff when delivering formal education
sessions to provide reassurance and support for more difficult
cases (eg, residents with communication difficulties), and to
monitor practice improvements. Champions were added to
encourage LTCFs to select an individual dedicated to leading the
overall implementation of the program and who could strengthen
buy-in and overcome challenges as they emerge.
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Table 2. Results of Mapping of Barriers/Facilitators to the Theoretical Domains Framework

Theoretical Domains Framework (TDF) Barriers and Facilitators to Practice Change

Knowledge
(an awareness of the existence of something)

Antibiotic overuse:
∙ Awareness among residents, families and healthcare workers of asymptomatic bacteriuria (ASB)
and that antibiotics are overused for this indication.

∙ Awareness among residents, families and healthcare workers of the risks and consequences of
unnecessary use/overuse of antibiotics.

Assessment of UTIs:
∙ Knowledge among healthcare workers regarding:

o Clinically relevant signs and symptoms of a urinary tract infection (UTI)
o When to collect the urine culture
o Use and interpretation of dipstick, urinalysis and culture results
o How to manage cases where residents have communication difficulties and nonspecific

symptoms
o What contributes to the contamination of urine specimens.

Skills
(an ability or proficiency acquired through practice)

Urine specimen collection and analysis:
∙ Skills associated with the collection of a proper urine specimen.

UTI surveillance:
∙ Skills to support a UTI surveillance system, including data collection, management and analysis.

Environmental context and resources
(any circumstance of a person’s situation or
environment that discourages or encourages the
development of skills and ability, independence,
social competence and adaptive behavior)

Communication:
∙ The need to improve communication amongst the care team (verbal and/or documented) on
resident symptoms.

Organizational culture:
∙ The existing organizational culture has supported nursing staff in sending urine cultures for
testing even when a resident does not have indicated clinical signs and symptoms of a UTI.

Process and procedures:
∙ Absence of policies and procedures on recommended practices or not aligned with current best
practices

∙ Urine specimens left at room temperature, which can result in false positives
∙ Absence of information on the need for change (extent to which practice is misaligned) because
data is not routinely collected

Resources:
∙ Staff do not have access to adequate supports to provide education to residents/families.
∙ Lack of resources to guide UTI assessment and management practices

External services and programs:
∙ Alignment of practice recommendations with other programs is an important facilitator. A
perception that existing approaches to examine behavioral changes in residents involve ruling
out a UTI prompts the collect of a urine specimens in the absence of indicated clinical signs and
symptoms of a UTI.

Social/professional role and identity
(A coherent set of behaviours and displayed
personal qualities of an individual in a social work
setting.)

Role clarity:
∙ Lack of clarity about the roles and responsibilities of the care team around the assessment and
management of UTIs

Acceptance:
∙ Lack of acceptance by front line nursing, nurse practitioners, or physician for the practice changes

Social influences
(Those interpersonal processes that can cause
individuals to change their thoughts, feelings, or
behaviors.)

Family pressure:
∙ Families influence decisions to prescribe antibiotics in the absence of indicated clinical signs
and symptoms of a UTI.

Beliefs about consequences
(Acceptance of the truth, reality, or validly about
outcomes of a behavior in a given situation.)

Emotions
(A complex reaction pattern, involving experiential,
behavioral, and physiological elements, by which
the individual attempts to deal with a personally
significant matter or event)

Concerns about outcomes:
∙ Concerns about the consequences of not providing antibiotics to residents with nonspecific
symptoms or asymptomatic bacteriuria including fears that an infection will develop or be
missed

Reinforcement

(Increasing the probability of a response by arranging
a dependent relationship, or contingency, between
the response and a given stimulus)

Reinforcing current practice:
∙ Some residents are labelled as having “recurrent UTIs.” When there is a change in the residents’
behavior or urine characteristics, it is assumed they have a UTI based on this label.

∙ It is common to see urine specimens being collected for culture and susceptibility in the
absence of clinical signs and symptoms of a UTI. Because of the high incidence of ASB, elevated
levels of bacteria in the urine are often detected. Due to the persistent belief that antibiotics are
required to treat ASB, positive urine culture results can continue to reinforce the practice of
collecting urine in the absence of clinical signs and symptoms of a UTI.

∙ Conflicting practices of other organizations can reinforce poor practice. A common barrier
described by LTCFs to not treating ASB occurs when residents are sent to the emergency
department for assessment and return with a prescription for antibiotics for a UTI in the
absence of specific signs and symptoms of a UTI.
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The LTCF staff that were consulted provided insight on how
the strategies could be designed and delivered. For example, they
emphasized that the program should allow for different formats
for education, such as shorter sessions or huddles to accom-
modate time constraints, to reach more staff. The LTCF staff
members felt that all proposed strategies would be appropriate
and feasible to execute. The 2 LTCFs also provided feedback
including proposed changes to resources developed to support
each implementation strategy.

Table 3 summarizes the implementation strategies (with
definitions) selected for the program, the target audience, the

timing of delivery, and the applicable resources developed by
Public Health Ontario to support the strategy. A program
implementation guide was developed to support LTCFs in tai-
loring and implementing the program within their facility.29

Discussion

A systematic and stepped approach was used to develop a new
provincial program to help LTCFs identify symptomatic UTIs
and minimize the treatment of ASB. A description of the results

Table 3. Description of Implementation Strategies for the UTI Program

Implementation
Strategy Description Target Audience/Details on Delivery Rationale and Benefits

Organizational
policies &
procedures

Align policies and procedures
with the 5 practice
recommendations

Target audience:
Staff involved in the assessment and
management of UTIs
When/How often:
At program initiation
Applicable PHO resources:
Guidance and sample policy for the assessment
and management of UTIs

∙ Ensures that LTCF policies and procedures align
with recommended practice changes

∙ Eliminates outdated practices
∙ Helps address barriers around role clarity
∙ Establishes documentation processes for resident
symptoms

∙ Demonstrates an organizational commitment to
support practice changes

∙ Supports frontline staff communicate the new
practice changes

∙ Supports a sustained commitment to best practice
when new staff are brought into the organization

Champions Select staff members who will
dedicate themselves to
supporting and facilitating
practice change
implementation; help
overcome resistance and
engaging other staff to
strengthen buy-in

Target audience:
Administrative staff (eg, director of care) and
staff involved in the assessment and
management of UTIs
When/How often:
Ongoing
Applicable PHO resources:
Assessment algorithm for UTI in medically
stable non-catheterized residents, fact sheets

∙ Individual dedicated to help staff overcome
challenges and resistance to practice changes
related to concerns about the consequences of not
providing antibiotics

∙ Supports improvements to communication
practices

∙ Supports new policies and procedures
∙ Helps establish a supportive organizational culture
∙ Ensures practice changes are sustained following
educational sessions, including updating new staff
that are brought into the organization

Local opinion
leaders

Individuals perceived to have
influence within the facility
(eg, physicians, nurse
practitioners); involve leaders
in supporting practice change

Target audience:
Administrative staff and frontline staff
When/How often:
Ongoing
Applicable PHO resources:
Local opinion leaders have access to a range of
program resources (eg, Assessment algorithm
for UTIs in medically stable noncatheterized
residents, fact sheets, and Frequently Asked
Questions resource).

∙ Dedicated role that can help establish buy-in to the
practice changes amongst staff in the organization

∙ Supports new processes such as defining who is
responsible for the assessment of symptoms

∙ Helps establish a supportive organizational culture
for the practice changes

∙ Provides a trusted source of leadership to help
others overcome concerns about the consequences
of not providing antibiotics and manage concerns
related to ongoing pressures to prescribe antibiotics
in the absence of accepted signs and symptoms of a
UTI.

Local consensus
processes

Identifying opportunities (eg,
meetings, events) to discuss
the problem and practice
changes with staff to ensure
agreement

Target audience:
Administrative staff and staff providing care to
residents in the assessment and management of
UTIs
When/How often:
Ad hoc (eg, aligned with existing staff meetings)
Applicable PHO resources:
Program educational resources (eg, assessment
algorithm for UTIs in medically stable
noncatheterized residents, fact sheets, and
Frequently Asked Questions resource) can be
used to support consensus processes.

∙ Provides opportunities to increase staff knowledge
on the problem, best practices (can involve staff
who are missed by classroom education), and new
procedures

∙ Address beliefs and concerns about the
consequences of not providing antibiotics to
residents with nonspecific symptoms

∙ Reviews practices that may be contributing to the
overuse of antibiotics for ASB

∙ Helps establish a supportive organizational culture
for practice changes and secures buy-in to the
practice recommendations

28 Andrea Chambers et al
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Table 3. (Continued )

Implementation
Strategy Description Target Audience/Details on Delivery Rationale and Benefits

Classroom
education

Delivering education about the
issues of treating ASB and
desired practice changes.

Target audience:
Education would serve frontline staff (eg,
personal support workers, nursing staff)
When/How often:
Delivered once at program initiation
Applicable PHO resources:
LTCF staff deliver their own education with
resource support (ie, assessment algorithm for
UTIs in medically stable noncatheterized
residents, fact sheets, literature summary
resources, Frequently Asked Questions resource,
and PowerPoint slides).

Provides dedicated time to increase staff knowledge
on the problem and best practices

∙ Helps to secure buy-in to the practice
recommendations

∙ Supports staff skill in the proper collection of urine
specimens

∙ Increases awareness of new policies and procedures
including documentation and communication of
resident symptoms and roles and responsibilities

∙ Addresses beliefs and concerns about the
consequences of not providing antibiotics to
residents with nonspecific symptoms

∙ Reviews practices that may be contributing to the
overuse of urinary antibiotics

Providing
information
and
education to
families

Distributing resources and
providing education to
families and residents (eg,
family council)

Target audience:
LTCF residents and families
When/How often:
Includes formal sessions on an ad-hoc basis
(aligned with existing family council meetings)
and as opportunities arise to educate and share
resources with families.
Applicable PHO resources:
Frequently Asked Questions for residents and
families, resident and family communication
form, and communication for family newsletter

∙ Addresses family pressures to prescribe antibiotics
despite the absence of accepted signs and
symptoms of a UTI

∙ Supports opportunities to increase knowledge on
the problem, best practices and organizational
policies and procedures

∙ Addresses beliefs and concerns about the
consequences of not providing antibiotics to
residents with nonspecific symptoms and
emphasizes ongoing monitoring of the resident and
the risks of unnecessary antibiotics

Coaching Selecting front-line staff to
provide one-on-one
education, feedback and
support to peers

Target audience:
All frontline staff within the LTCF
When/How often:
Ongoing
Resources:
Coaching for beliefs and consequences
resource, assessment algorithm for UTIs in
medically stable noncatheterized residents, fact
sheets, and Frequently Asked Questions
resource

∙ Supports opportunities to reinforce education on
the problem, best practices (can involve staff who
are missed by classroom education), and any new
procedures

∙ Helps others address beliefs and concerns about the
consequences of not providing antibiotics to
residents with nonspecific symptoms

∙ Helps secure buy-in to the practice
recommendations

∙ Aids the monitoring of adherence to best practices
∙ Helps establish a supportive organizational culture
for the practice changes

Process
surveillance

A process that involves
documenting resident
symptoms, whether a urine
specimen was collected, and
whether antibiotics were
prescribed; reviewing the data
for alignment with practice
changes; and providing
feedback to staff on
opportunities for
improvement

Target audience:
Staff providing care to residents in the
assessment and management of UTIs
When/How often:
Monitoring practice and providing feedback
should be done regularly during program
initiation. Improvements to overall
documentation of symptoms and
communication is an ongoing process.
Applicable PHO resources:
Process surveillance form

∙ Supports improved communication amongst the
care team regarding resident symptoms and helps
support UTI surveillance activities

∙ Can be used to monitor and make ongoing
improvements to practice changes

Distributing
educational
resources as
reminders

Redistribution and posting of
program resources (eg, “when
to collect a urine specimens”
fact sheet) to remind staff
about practice changes

Target audience:
Staff providing care to residents in the
assessment and management of UTIs
When/How often:
Ad-hoc when reminders needed
Applicable PHO resources:
A number of PHO program resources can be
used as reminders to support practice change,
eg, “when to collect a urine specimen,”
assessment algorithm for UTIs in medically
stable noncatheterized residents, Frequently
Asked Questions, and fact sheets

∙ Provides an additional opportunity to increase staff
knowledge and/or remind staff on best practices,
addressing beliefs about the consequences of not
providing antibiotics to residents with nonspecific
symptoms, and reminding staff about new policies
and procedures for documenting and
communicating resident symptoms

Note. LTCF, long-term care facility; PHO, physician hospital organization; ASB, asymptomatic bacteriuria; UTI, urinary tract infection.
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from the first evaluation of this program demonstrate promising
results in reducing antibiotic use in LTCFs.30 Programs are more
likely to influence practice if they target underlying barriers to
change.31 The intervention mapping approach described has
practical implications for guiding implementation of the program
because it produces a clear rationale for why each strategy is
important (ie, what specific barriers are being addressed), which
can help LTCFs decide how to prioritize the implementation of
the recommended strategies.

The project team was able to consult with a specialist that
delivers training on the use of knowledge translation approaches,
including implementation process models and frameworks.
However, most of the work was conducted by project team
members without previous experience with these approaches.
Several accessible resources were available to guide this work that
could support other teams follow a similar process.17,32

Existing reviews describing studies of interventions that aim to
reduce antibiotic prescribing for ASB have documented evidence
of practice change31; however, the average effect sizes are
underwhelming considering the magnitude of inappropriate
prescribing of antibiotics in long-term care.6 Different approaches
are needed to develop more impactful, sustainable antimicrobial
stewardship programs. Programs have also targeted a narrow
range of barriers and have placed a strong focus on addressing
knowledge barriers.33 However, studies that have explored bar-
riers to practice change around antibiotic prescribing practices
have demonstrated that the issue is complex and requires a
multifaceted approach to address a broader range of behavioral
constructs to support change (eg, beliefs, emotions, reinforce-
ment, environmental context and resources).14,21–23 Providing
education and resources alone is often insufficient to support
sustainable practice change. This report of a cross-sectional sur-
vey plus focus groups contributes to the literature that has focused
on understanding the root causes of overprescribing antibiotics in
long-term care.

In reflecting on the steps used to develop this program and
lessons learned, a few limitations should be considered during
future pilot studies and iterations of the program. The program
missed the opportunity to interact more directly with residents
and families to inform a better understanding of their concerns
around the management of UTIs and the types of support and
resources they would have found valuable. A stakeholder survey
was foundational for identifying several barriers and facilitators to
practice change in this area; however, findings from this survey
might not have been representative of challenges faced across all
LTCFs interested in this program. A comprehensive evaluation
plan that supports multiple iterations of this program can provide
guidance on how it can be implemented in long-term care, what
impact it can have, and how it can be improved to support LTCFs
across the province that have identified a need to improve
practice in this area.

In conclusion, a number of important barriers relate to the
overtreatment of ASB in LTCFs: gaps in knowledge and skills,
lack of resources to guide decision making, poor documentation
and communication of symptoms, absence of clear policies and
procedures, lack of acceptance of best practice recommendations,
fears that an infection will be missed, and a number of common
practices that are reinforcing ongoing treatment of ASB. An
intervention mapping approach using the TDF can be useful to
identify multimodal approaches tailored to the population to
advance the design and impact of antimicrobial stewardship
initiatives.
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