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ABSTRACT
Patient and Family Engagement in the Prevention of
Catheter-Associated Urinary Tract Infections and Antibiotic Resistance
Sabrina Leena Mangal

This dissertation aims to explore the role of patient and family engagement in the context
of two current health issues: catheter-associated urinary tract infections (CAUTI) and antibiotic
resistance. Chapter One contains an introduction to patient and family engagement, CAUTI, and
antibiotic resistance, followed by gaps in the science, a description of the theoretical framework,
and specific aims addressed in this dissertation. Chapter Two is a systematic review of existing
CAUTI prevention interventions that involve patient and family engagement. Chapter Three is a
study designed to meet the learning needs of parents by developing a graphically-enhanced
CAUTI-prevention educational resource using participatory design methods. Chapter Four is an
environmental scan that summarizes the content and format of existing resources about antibiotic
resistance and antibiotic use available from children’s hospital websites across the United States.
Finally, Chapter Five contains an overall summary of the findings of this dissertation, a
discussion of results within the guiding theoretical framework, practice and policy implications,
and suggestions for future research.
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Chapter 1: Introduction
Patient and family engagement is cited as a “critical” and “essential” component of
healthcare delivery by leading health organizations (Agency for Healthcare Research and
Quality, 2018; Carman et al., 2013; Epstein et al., 2010; National Patient Safety Foundation,
2014; North Carolina Institute of Medicine Task Force, 2015). Patient and family engagement is
broadly defined as “patients, families, their representatives, and health professionals working in
active partnership at various levels across the health care system…to improve health and health
care” (Carman et al., 2013).
Patient and family engagement strategies are also emphasized in existing policies and
national guidelines, particularly since the National Academy of Medicine (formerly, Institute of
Medicine) named ‘patient-centered care’ as one of six aims for changing the healthcare system in
2001 (Committee on Quality Health Care in America, 2001). In the following years, the Joint
Commission mandated “patients’ active involvement in their own care” as a National Patient
Safety Goal in 2007 and has since created toolkits with strategies on implementing engagement
(The Joint Commission, 2010). More recently, the Centers for Medicare and Medicaid Services
(CMS) updated its Quality Strategy in 2015 to pay for better patient outcomes rather than
number of services, and highlighted that one of the key strategies to achieving better patient
outcomes is through “strengthening person and family engagement as partners in care”, and also
provided a strategy guide to achieve this (CMS, 2018).
There has been growing interest to implement patient and family engagement strategies
over the past decade in both pediatric and adult populations as care continues to shift to
encourage a collaborative, patient and family-centered approach (Carman et al., 2013; Eichner et
al., 2012; NCIOM Task Force, 2015). This is due in part to a growing body of evidence that
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patient and family engagement strategies contribute to improved outcomes, in which
interventions to enhance patient and family engagement have contributed to identification of
medication safety errors, lower healthcare utilization, and lower cost when compared to standard
of care (Agency for Healthcare Research and Quality, 2017; Bertakis & Azari, 2011; Kim et al.,
2018; Steffens et al., 2009). Multiple studies have demonstrated that patient and family
engagement positively impacts patient satisfaction with care and promotes symptom and
medication-related self-management with chronic conditions such as diabetes (Ashford et al.,
2015; Dineen-Griffin et al., 2019; Griffin et al., 2004; Pamungkas et al., 2017; Pethybridge et al.,
2020; Stone, 2008). Moreover, opportunities to be engaged are growing in the face of increasing
availability of technology that allows for online access to health records, internet-based health
information resources, and communication platforms between patients and providers (Clavelle,
2018; Epstein et al., 2010; Gill et al., 2016; Gudnadottir et al., 2013; Prey et al., 2014).
Patient and family engagement strategies can be beneficial to patients, organizations, and
policymakers; however, high quality evidence is still lacking on how patient and family
engagement is operationalized in practice. Two recent reviews that explore the implementation
of current engagement strategies in practice identify that although some evidence exists that
patient and family engagement is effective, the focus is on process measures such as patient
satisfaction with care, rather than their effect on health outcomes. These reviews assert that
clearer evidence is needed on patient and family engagement strategies that are designed in a
rigorous way to influence specific health outcomes (Cené et al., 2016; Park & Giap, 2020).
Moreover, the National Patient Safety Foundation highlights that “patient and family safety tips
and recommendations have multiplied rapidly, but many of these lists are too lengthy to be
meaningful or memorable, or they contain difficult-to-perform, non-evidence-based
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recommendations” (National Patient Safety Foundation, 2014). This warrants the need for
research to take a closer look at how patient and family engagement efforts are being applied to
current health issues.
In this dissertation, patient and family engagement will be evaluated in the context of two
pressing patient safety issues: catheter-associated urinary tract infections (CAUTI) and antibiotic
resistance, described in detail below. These descriptions will be followed by a description of
extant scientific gaps, the guiding theoretical framework, and the specific aims of this
dissertation.
Catheter-associated urinary tract infections (CAUTI)
Catheter-associated urinary tract infections (CAUTI) are among the most common
healthcare-associated infections (Centers for Disease Control and Prevention [CDC], 2020;
Healthcare Infection Control Practices Advisory Committee, 2009). CAUTI are healthcareassociated infections that occur when harmful bacteria travel along an indwelling urinary
catheter into the urinary tract, and can lead to multiple consequences including increased length
of hospital stay, excess costs, and more severe infections that can lead to sepsis or death (CDC,
2015a; Healthcare Infection Control Practices Advisory Committee, 2009; Saint & Chenoweth,
2003). Urinary tract infections (75% of which are due to having a urinary catheter) account for
roughly 10% of infections in acute care and over 13,000 deaths annually (CDC, 2015a;
Chaturvedi & Ostrosky-Zeichner, 2019; Weber et al., 2011). Moreover, CAUTI rates are similar
in inpatient and critical care across both adult and pediatric populations, underscoring the
importance of its prevention as CAUTI affects a wide range of patients (Dudeck et al., 2015).
The motivation for health organizations to prevent CAUTI was catalyzed by the 2008
mandate by CMS that stopped reimbursement for CAUTI occurrence (Stone et al., 2010).
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Fortunately, up to 70% of CAUTI can be prevented with adherence to practice guidelines
(Umscheid et al., 2011). As such, many health organizations have created CAUTI prevention
guidelines and initiatives to prevent CAUTI occurrence. Within these guidelines, organizations
also encourage patient and family engagement in care as a component of the effort to prevent
CAUTI. Namely, in 2014, the AHRQ provided a toolkit as part of the Comprehensive Unitbased Safety Program (CUSP) initiative for reducing CAUTI in hospitals that includes clinicianfacing communication strategies and informational videos to demonstrate optimal patient and
family communication (Agency for Healthcare Research and Quality, 2014). The Association for
Professionals in Infection Control and Epidemiology (APIC), created an implementation guide
for CAUTI prevention in 2014 that includes a section for pediatric CAUTI prevention and family
involvement (Association for Professionals in Infection Control and Epidemiology, 2014). Also,
the Centers for Disease Control and Prevention (CDC), partnered with the Health Research &
Educational Trust in 2015 to implement a 3-year national initiative called States Targeting
Reduction in Infections via Engagement (STRIVE) to reduce healthcare-associated infections
(Bell & Kuhar, 2019). This initiative includes a clinician-facing patient and family engagement
course that contains best practices for communicating with patients and families, case studies,
and suggestions on patient education topics for engagement in infection prevention such as
proper handwashing technique (CDC, 2015b). Patient and family engagement recommendations
are present across CAUTI prevention guidelines and initiatives.
Despite growing encouragement in guidelines to involve patients and families in
preventing CAUTI, various gaps exist in the literature. First, specific infection prevention
practices to engage patients and families are unclear, as recommendations pertain to
communication strategies rather than specific suggestions and resources that have proven
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effectiveness in encouraging infection prevention engagement. For instance, in the AHRQ’s
Toolkit for Reducing CAUTI in Hospitals, based on a larger Comprehensive Unit-based Safety
Program (CUSP), has a communication guide with a variety of strategies, such as “speaking
slowly”, “using plain language”, “providing materials at a 4th grade level”, and also provides
general facts about catheters and CAUTI to address patients’ questions (Agency for Healthcare
Research and Quality, 2018). Understandably, hospitals need latitude for implementing practices
based on their specific population’s needs, so recommendations need to be broad; however,
without a summary of existing research that identifies the successful and/or unsuccessful
attempts to integrate these strategies into practice, it is difficult to discern the application and
impact of strategies. A prevailing challenge of patient and family engagement interventions in
general is that it includes a wide range of definitions and applications, making its translation
from guidelines into practice highly varied (Berger et al., 2014). In order to identify
opportunities for improving upon patient and family engagement in CAUTI prevention, a better
understanding of current engagement efforts is needed.
Next, existing CAUTI guidelines regarding pediatrics recommend that clinicians address
patient and family’s learning needs, but specification on what evidence-based strategies and
methods to use are lacking. For instance, the APIC implementation guide to preventing CAUTI
recommends that “patient education must be delivered to and comprehended by the child’s
caregivers” and that “the use of creative tools with cheerful illustrations and well-selected,
simple language can enhance the child’s and family’s learning” (Association for Professionals in
Infection Control and Epidemiology, 2014). Although they acknowledge that children have
specific care considerations that may contribute to increased risk of CAUTI (e.g. higher risk of
self-contamination due to child’s curiosity), there is no guidance indicating what parents can do
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to circumvent these issues. Rather, an example of an existing resource is provided. Therefore, it
is important to explore rigorous approaches to meeting parents’ learning needs and explore
potential avenues for delivering CAUTI prevention information to parents of hospitalized
children.
Antibiotic Resistance
Antibiotic resistance is a growing public health threat, and occurs when bacteria evolve
and adapt to antibiotics to the point that the bacteria can no longer be killed with existing
antibiotics (CDC, 2019a; Friedman et al., 2016; Ventola, 2015). Consequences of antibiotic
resistance include the immediate threat of developing a potentially fatal infection that is
untreatable (Friedman et al., 2016). Moreover, antibiotic resistance occurs as the result of
antibiotic use, but the overuse, misuse, and over-prescription of antibiotics contribute to
accelerating the emergence of antibiotic resistance (CDC, 2019c). Antibiotic resistance can lead
to further consequences such as the recurrence of infection, extended hospital stays, excess costs,
and mortality (CDC, 2019b; Chin, 2015; Medernach & Logan, 2018; Ventola, 2015).
Antibiotic resistance is a critical health concern, particularly among pediatric
populations, as antibiotics are among the most commonly used drugs in hospitalized children
(Medernach & Logan, 2018). Additionally, an estimated 49 million courses of antibiotics are
prescribed in ambulatory pediatrics every year, and roughly 30% of antibiotic prescriptions in
outpatient pediatrics are either inappropriate or unnecessary (Feudtner et al., 2013; Hales et al.,
2018; Hersh et al., 2011; Lasky et al., 2011).
To encourage the judicious use of antibiotics, the Joint Commission mandated a new
standard in 2017 requiring hospitals to have evidence-based antimicrobial stewardship programs,
and in 2019, CMS implemented a rule requiring all participating acute care hospitals to
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implement an antibiotic stewardship program as well (CMS, 2019; The Joint Commission,
2014). Antibiotic stewardship programs are defined as a set of coordinated efforts for healthcare
providers to appropriately assess for the necessity of antibiotics, the type of drug, duration of
prescription, and dosage with the goal of optimizing antibiotic use (Doron & Davidson, 2011).
While antibiotic stewardship program efforts have largely aimed to improve the practices
of healthcare providers (Grammatico-Guillon et al., 2019), recently, programs have also
encouraged the engagement of patients and families in stewardship efforts. In 2019, the CDC
revised its original Core Elements for Antibiotic Stewardship to include patient education of
antibiotic stewardship efforts, encouraging clinicians to educate patients on “adverse reactions
from antibiotics, antibiotic resistance, and optimal prescribing” (CDC, 2019c). Additionally, the
Pediatric Infectious Diseases Society created a pediatric antibiotic stewardship program toolkit
that also references the Core Elements, and notes that patients and their families are a valuable
audience for delivering antibiotic stewardship education. Here, they provide an external link to
CDC flyers, posters, and pamphlets centered around antibiotic use
(https://www.cdc.gov/antibiotic-use/community/materials-references/print-materials/index.html)
(Agency for Health Research and Quality, 2019; CDC, 2019c). As these recommendations have
only recently been implemented within the past 5 years, it is important that current efforts are
summarized to determine future steps.
Within the past few years, existing guidelines recommend engaging the patient and
family in antibiotic stewardship efforts, but current efforts with recent implementation of patient
and family engagement in children’s hospitals are not well understood (CDC, 2019c; Hamdy et
al., n.d.). As of 2014, in a survey of freestanding children’s hospitals, researchers found that 16
(38%) of hospitals had a formal antibiotic stewardship program in place, and 15 (36%) were in
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the process of implementing a program (Newland et al., 2014). A 2015 study identified that there
was a larger decline in antibiotic usage in children’s hospitals with antibiotic stewardship
programs when compared to those without (Hersh et al., 2015). However, gaps remain as to
which components of the program were effective in bringing about these changes, and whether
or not hospitals are providing parent-facing education regarding antibiotic use. Since patient and
family engagement is a recent recommendation to existing guidelines, it is important to identify
existing efforts to engage parents in antibiotic use to track recommendation uptake.
Purpose of Dissertation
The purpose of this dissertation is to further the existing knowledge regarding patient and
family engagement in CAUTI prevention and antibiotic resistance. To accomplish this goal, this
dissertation will 1) summarize patient and family interventions that have been evaluated on the
prevention of CAUTI; 2) develop a graphically-enhanced resource to engage patients’ families
about pediatric CAUTI prevention; and 3) explore the content and delivery of existing antibiotic
resistance resources that are publicly available from free-standing children’s hospital websites.
Theoretical Framework
The three aims of this dissertation are guided by the Multidimensional Framework for
Patient and Family Engagement in Health and Health Care (Carman et al., 2013) (Figure 1). In
Aim 2, as we develop a graphically-enhanced resource to engage patients’ families in pediatric
CAUTI prevention, we use an additional theoretical framework, the Data-Frame Theory of
Sensemaking, to guide our design decisions when determining the appropriate ‘frames’ to
communicate CAUTI prevention key messages to parents. According to this theory, users
interpret new information by fitting it into a ‘frame’ of understanding that is based on their
previous experiences (Klein et al., 2007).
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The Multidimensional Framework for Patient and Family Engagement in Health and
Health Care operationalizes different forms of patient and family engagement and describes
applications across multiple levels of healthcare: direct care, organizational design and
governance, and policy making.
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Figure 1
Study Aims Mapped to the Multidimensional Framework for Patient and Family Engagement in
Health and Health Care

Note. Adapted from “Patient and family engagement: a framework for understanding the
elements and developing interventions and policies,” by K. L. Carman et al., 2013, Health
affairs, 32(2), 223-231.
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This dissertation solely focuses on the “direct care” aspect of the framework, because it
represents the granular experiences between the patient and healthcare team that shape care
delivery. According to the framework, patient engagement occurs at varying intensities,
depending on the patient’s role and level of involvement in a certain environment. These
intensities range from “consultation,” being the least active form of engagement, to
“involvement,” and lastly to “partnership and shared leadership”. “Consultation” can be as
simple as a patient seeking health information online about a certain condition. “Involvement”
includes further steps such as discussing concerns about a condition with a healthcare provider.
“Partnership and shared leadership” represents collaboration with healthcare providers to shape a
plan of care based on the patient and family’s values, preferences, and goals.
Despite partnership and shared leadership being the highest level of engagement, the
framework specifies that the highest level of engagement is not always the preferred level for
every situation. Rather, it is more important for patients and their healthcare team to be aware of
the most appropriate engagement opportunities available to them. This framework is applicable
to this dissertation due to its ability to capture a range of patient engagement opportunities across
different forms of healthcare delivery. In this dissertation, I will explore three forms of patient
engagement within this framework. The aims of this dissertation are applied to the framework in
Figure 1 and are further described below.
Specific Aims
Aim 1: Systematically synthesize the literature on patient and family engagement interventions
that have been evaluated on the prevention of CAUTI.
A systematic review was conducted to summarize the content, format, and outcomes of
existing CAUTI-prevention interventions that involve patient and/or family engagement across
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all care settings. In this aim, we explored the applications of patient and family engagement
interventions across the continuum of engagement under the direct care category of the
theoretical framework.
Aim 2: Meet parents’ CAUTI prevention information needs by developing an evidence-based,
graphically enhanced educational resource using participatory design methods.
Iterative participatory design sessions were conducted with key stakeholders (i.e.
parents/guardians of at least one school-age child) to refine a graphically-enhanced resource
containing evidence-based information about CAUTI prevention. This aim focused closely on
the involvement category of the theoretical framework, because we elicited user preferences and
feedback on designs that would be most beneficial in addressing the learning needs of parents.
We also used the Data-Frame Theory of Sensemaking to guide the development of the resource.
Aim 3: Summarize the content and format of parent-facing educational resources provided by
children’s hospitals regarding antibiotic resistance and optimal antibiotic use.
An environmental scan was conducted to extract publicly available parent-facing
educational resources regarding antibiotic resistance and optimal antibiotic use across freestanding United States children’s hospital websites. In this aim, we focused on the consultation
component of the theoretical framework because we summarized the existing resources available
to information-seeking parents.
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Chapter 2: Patient and Family Engagement in Catheter-Associated Urinary Tract
Infection (CAUTI) Prevention: A Systematic Review
Catheter-associated urinary tract infection (CAUTI) is among the most common
healthcare-associated infections (CDC, 2015a; Warren, 2001). CAUTI occurs when bacteria
enter the body through an indwelling urinary catheter that is inserted into the bladder for
purposes of draining urine (CDC, 2015a). CAUTI is associated with negative sequelae, including
increased length of hospital stay, excess cost, morbidity, and mortality (CDC, 2015a; Warren,
2001). In acute care, the risk for developing a CAUTI increases 3-7% with every additional
catheter day, and hospital-acquired urinary tract infections account for over 13,000 deaths per
year (Klevens et al., 2007; Lo et al., 2014). Notably, up to 70% of all CAUTI can be prevented
with adherence to recommended practice guidelines (Fakih et al., 2015; Healthcare Infection
Control Practices Advisory Committee, 2009; Septimus & Moody, 2016).
Existing CAUTI-prevention guidelines recommend engaging patients and families in
their care to prevent these infections (Agency for Healthcare Research and Quality, 2018;
National Patient Safety Foundation, 2014). The Agency for Healthcare Research and Quality
(AHRQ) outlines strategies that clinicians can use to engage patients and families; for example,
informational brochures and verbal education prompts to encourage patients and families to help
prevent infections by keeping clinicians accountable for early catheter removal, performing hand
hygiene, and maintaining proper bag positioning (Fakih et al., 2015). Specifically, the AHRQ has
a nationwide initiative called “On the CUSP: Stop CAUTI” that provides webinars,
presentations, and guides on how to engage patients and families into care when preventing
CAUTI (Agency for Healthcare Research and Quality, 2018). The National Patient Safety
Foundation also disseminated a report, “Safety is Personal: Partnering with Patients and Families
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for the Safest Care,” which includes recommendations for providers to engage the patient and
family in infection prevention, and empowers patients to identify early signs and risk factors of
infections (National Patient Safety Foundation, 2014).
Over the past decade, patient and family engagement has been recognized by national
institutes as a key contributor to improve patient safety and prevent infections, particularly after
the Joint Commission named patient and family engagement as a National Patient Safety Goal in
2007 (Agency for Healthcare Research and Quality, 2017; Cené et al., 2016). Patient and family
engagement is broadly defined as “patients, families, their representatives, and health
professionals working in active partnership at various levels across the health care system…to
improve health and health care” (Carman et al., 2013).
Implementation of patient and family engagement strategies such as patient-centered
rounds and shared care plans are linked to improved patient safety outcomes, prevention of
adverse events, and increased satisfaction with care (Cox et al., 2017; Dykes et al., 2017;
National Patient Safety Foundation, 2014). Despite guideline recommendations to engage the
patient and family in CAUTI prevention, little is known about the content, delivery, and
outcomes of existing CAUTI prevention interventions in practice. In order to further explore the
role and utility of patient and family engagement in CAUTI prevention, it is important to first
summarize existing approaches.
The research question addressed in this systematic review is: Among patients and/or
families across any healthcare setting, what are the components and outcomes of existing CAUTI
prevention interventions that engage the patient and/or family? Therefore, the objective of this
systematic review is to synthesize the literature on existing interventions that involve and
evaluate patients and/or families in CAUTI prevention.
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Theoretical Framework
This systematic review is guided by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines, and the Multidimensional Framework for
Patient and Family Engagement in Health and Health Care theoretical framework (Carman et al.,
2013; Moher et al., 2009). This framework operationalizes patient and family engagement across
a continuum in three domains: direct care, organizational design and governance, and policy
making. This review will specifically focus on “direct care,” which explores the role of patient
and family engagement in information seeking, interactions with providers, and involvement in
care decisions (Figure 2).
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Figure 2
Direct Care Section of the Multidimensional Framework for Patient and Family Engagement in
Health and Health Care

Note. The focus of this review is on the Direct Care level of engagement in the Multidimensional
Framework for Patient and Family Engagement in Health and Health Care. Adapted from
“Patient and family engagement: a framework for understanding the elements and developing
interventions and policies,” by K. L. Carman et al., 2013, Health affairs, 32(2), 223-231.
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Methods
Search Strategy
Two reviewers (SM, AP) conducted a search for peer-reviewed published literature up to
June 2019 using PubMed, Cumulative Index of Nursing and Allied Health Literature (CINAHL),
and Embase. We searched ProQuest for conference proceedings and dissertations/theses.
Reference lists of final articles were searched by hand. A medical librarian was consulted for
feedback on the search strategy and methods to ensure a comprehensive search strategy.
Relevant key terms were searched relating to patients, families, and CAUTI (Table 1). Where
applicable, all key terms were coupled with a corresponding database-specific search term using
“OR” Boolean operators (e.g. “urinary catheter” OR “urinary catheters” [MeSH Terms]).
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Table 1
Keywords in Systematic Review Search and PubMed Search Strategy
Patient and Family Keywords
family
families
parent
mother
father
guardian
caregiver
patient-centered
family-centered
“patient engagement”
“family engagement”
“patient and family engagement”
“patient teaching”
“family teaching”
“patient education”
“family education”
patient-focused
family-focused

CAUTI Keywords
“catheter-associated urinary tract infection”
“urinary catheter”
“foley catheter”
CAUTI

PubMed Search Strategy
((family OR family [MeSH Terms]
OR families OR parent OR parents
[MeSH Terms] OR mother OR father
OR guardian OR caregiver OR
caregivers [MeSH Terms] OR “legal
guardians” [MeSH Terms] OR
patient-centered OR “patient-centered
care” [MeSH Terms] OR familycentered OR (“patient engagement”)
OR “patient participation” [MeSH
Terms] OR (“family engagement”) or
(“patient and family engagement”)
OR (“patient teaching”) OR "patient
education as topic"[MeSH Terms] OR
(“family teaching”) OR ("patient
education") OR (“family education”)
OR patient-focused OR familyfocused)

AND (CAUTI OR "urinary catheter" OR
"urinary catheters" [MeSH Terms] OR "catheter
associated urinary tract infection" OR "foley
catheter"))

18

Eligibility and Study Selection
Articles were included if they evaluated patient and/or family involvement in CAUTI
prevention using an experimental or quasi-experimental design and involved patients and/or
families in the care or maintenance of indwelling urinary catheters independently or as part of a
larger initiative (i.e. a combination of interventions or “care bundle”). Patient and family
engagement was defined as any interaction between the patient and/or family and provider to
prevent CAUTI. Study selection was not restricted by date, outcome measure (e.g. CAUTI
incidence rates, patient satisfaction) or healthcare setting (e.g. inpatient, nursing home). Articles
were excluded if they were not in English and did not evaluate patient and family engagement in
CAUTI prevention.
Two reviewers (SM and AP) independently screened articles for eligibility based on
title/abstract, and then based on full-text articles using Covidence (online systematic review
management software) to organize correspondence. One reviewer (SM) used a standardized dataextraction form to extract key information from all final articles. A second reviewer (AP)
reviewed 25% of the data extractions from the final articles to check consistency. All extracted
data were used to organize and display the results.
Risk of Bias
The Down’s and Black Checklist for Assessing Quality of Studies was used to appraise
study quality (Downs & Black, 1998). The checklist includes four evaluative domains: reporting
(11 points), external validity (3 points), internal validity (13 points), and power (1 point). The
checklist also defines the following summed score ranges: “excellent” (24–28 points), “good”
(19–23 points), “fair” (14–18 points), and “poor” (<14 points). Two reviewers (SM and AP)
performed quality appraisals independently and discussed discrepancies to consensus.
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Results
Search Results
A total of 695 articles were identified, and 600 articles were screened for inclusion after
removal of duplicates. After screening by title and abstract and reviewing gray literature, 57
articles remained for full-text screening. Twelve final articles were included after full-text
screening, and no additional studies were included after hand-searching the reference lists of
final articles. The results of article screening are displayed in the PRISMA flow diagram in
Figure 3.
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Figure 3
PRISMA Flow Diagram of Study Eligibility Screening

Note. Adapted from “Preferred reporting items for systematic reviews and meta-analyses: the
PRISMA statement,” by D. Moher et al., 2009, PLoS Medicine, 6(7).
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Overall study characteristics are summarized in Table 2. Out of twelve studies included
in the final analysis, 9 were non-randomized, pretest-posttest or posttest-only design (Elkbuli et
al., 2018; Inman et al., 2013; Joseph et al., 2018; Mody et al., 2017; Oman et al., 2012; Purvis et
al., 2014; Sarpong et al., 2017; Spencer et al., 2019; Theobald et al., 2017). The remaining three
studies were randomized controlled trials (Lee et al., 2015; Roe, 1990; Wilde et al., 2015). All
studies were conducted in the United States with the exception of one study conducted in Taiwan
(Lee et al., 2015).
All studies focused on adult patients. Across care settings, four studies took place in an
acute inpatient floor such as an intensive care unit (Elkbuli et al., 2018; Joseph et al., 2018;
Sarpong et al., 2017; Theobald et al., 2017). Four studies took place in the non-acute (i.e.,
medical/surgical) inpatient setting (Inman et al., 2013; Lee et al., 2015; Oman et al., 2012; Purvis
et al., 2014). One study was conducted in nursing homes (Mody et al., 2017). Three studies were
conducted in the outpatient/home care setting (Roe, 1990; Spencer et al., 2019; Wilde et al.,
2015). Publication dates ranged from 1990 to 2019, study duration ranged from 5 months to 4
years, and sample sizes ranged from 45 to 12,962. Total quality appraisal scores ranged from 10
(“poor”) to 23 (“good”) with the lowest scoring area being internal validity, primarily due to a
lack of blinding, randomization, and lack of evidence of follow-up (Figure 4). Also, only two
studies (17%) conducted a power analysis to determine the sample size (Lee et al., 2015; Wilde
et al., 2015). We found that most interventions (n = 5, 41%) focused on both patients and
families as their target audience for interventions. These studies mostly consisted of
encouragement to participate in inpatient rounds and general prompts to communicate with
providers (Elkbuli et al., 2018; Joseph et al., 2018; Oman et al., 2012; Sarpong et al., 2017;
Theobald et al., 2017). However, among the studies that only focused on patients (n = 4, 33%),
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we found that they took place in, or preparing for discharge to, the home care setting. They also
measured specific patient-related outcomes such as knowledge of catheters, self-management
measures, and anxiety (Inman et al., 2013; Roe, 1990; Spencer et al., 2019; Wilde et al., 2015).
One study (8%) focused only on patients’ family members and measured Caregiver Self-Efficacy
(Lee et al., 2015), and two studies (17%) were unspecified as to whether patients and/or families
were the target audiences (Purvis et al., 2014; Theobald et al., 2017). In seven studies, the patient
and family engagement intervention was a component of a larger care initiative (i.e. a
combination of interventions or “care bundle” that includes at least one component of patient and
family education or engagement) (Elkbuli et al., 2018; Joseph et al., 2018; Mody et al., 2017;
Oman et al., 2012; Purvis et al., 2014; Sarpong et al., 2017; Theobald et al., 2017).
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Table 2
Summary of Study Characteristics

Author (Year)
Elkbuli et al.
(2018)
Quality
Appraisal
Score: 14

Population
Location
Sample size (N)
Adult trauma
inpatients

Single-site
Pretest-posttest

US academic
medical center

2014-2017 (4
years)

Study Design
Study Length

N = 12,962

Inman et al.
(2013)
Quality
Appraisal
Score: 14

Urology patients
undergoing
prostatectomy
US academic
medical center

Single-site
Pretest-posttest
Dec 2009-Jan
2011 (2 years)

N = 100

Joseph et al.
(2018)
Quality
Appraisal
Score: 12

Trauma Intensive
Care Unit
(TICU)
US level 1
trauma center
N = 76

Single-site
Pretest-posttest +
post-test only
survey
Retrospective
analysis: Oct
2013-Nov 2016
(3 years)
Post-test survey:
Apr-Nov 2016 (8
months)

Study Aim
Determine whether an
implemented CAUTI
prevention bundle
would reduce CAUTI
rates in trauma
population over a 4year study period.

Description of
patient/family
engagement in the study
Provide verbal education
and handouts to patients,
families and caregivers
on catheter risks and
CAUTI prevention before
placement, during
catheter care, and at
discharge with a catheter

Patient/FamilyRelated Outcomes

CAUTI-Related
Outcomes

N/A

CAUTI Incidence rate
per 1,000 days (%) Preintervention: 2014: 41
(1.34) to Postintervention: 2017: 8
(0.25) p < .001 *

Determine the effect of
standardized preoperative urinary
catheter management
education on patients’
level of anxiety
following
prostatectomy.

Intervention group of
patients received a 1-hr
RN taught pre-operative
educational class and
standard verbal postoperative education;
control group only
received verbal postoperative education

Postoperative State
Trait Anxiety Index
(STAI) Score –
Preoperative STAI
Score
Control: -4.9
Intervention: -9.6
p < .020 *

N/A

Integrate a
multidisciplinary
checklist into rounds on
one TICU and measure
its effects on standard
quality metrics and
team-to-family
communication.

Brief description of the
daily goals of care in
layman's terms that was
stated verbally on rounds
(“Family Message”)

Family reported
receipt of updates
from team at 3
timepoints (n, %):
(22, 73), (28, 93),
(12, 75)

CAUTI Incidence rate
per 1,000 days: Preintervention: 2013: 8.13
Post-intervention: 2016:
3.2
p = 0.2416
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Updates consistent
with EMR (n, %):
(17, 77), (24, 86),
(12, 100)

Family report that
updates were
adequate (n, %): (51,
81)
Lee et al.
(2015)
Quality
Appraisal
Score: 23

Patients from two
surgical wards,
Family
caregivers (FCs)
500-bed
Teaching
Hospital in
Northern Taiwan

Single-site
Randomized
controlled trial
Intervention
length: 5 days

Evaluate the effects of
a nurse–family
partnership model on
the self-efficacy of
family caregivers (FCs)
and the incidence of
CAUTI among
patients.

Intervention group:
nurse-family partnership
intervention with 4-hr
training course and
educational session of
CAUTI prevention
Control group: routine
care

Modified Caregiver
Self-Efficacy Scale
Score (SD)

To develop, implement,
and evaluate a
multicomponent
technical and socioadaptive bundle of
interventions to reduce
urinary catheter use and
CAUTI.

Train family and nursing
home residents on
catheter care using
available resources from
Agency for Healthcare
Research and Quality
website

N/A

Adjusted CAUTI
Incidence rate per 1,000
days: Pre-intervention:
6.42; Post-intervention:
3.33; p < .001 *

Evaluate the impact of
a multifaceted, nursedriven intervention
incorporating evidencebased practice
champions of change
(nurses and certified
nursing assistants) and
patients and families to
reduce CAUTIs in
hospitalized patients.

Developed educational
materials with catheter
care guidelines and
encouraged patients and
families to communicate
with providers and
question the necessity of
the urinary catheter

N/A

CAUTI Incidence rate
per 1,000 days:

Intervention: 84.5
(25.1)
Control: 92.7 (23.1)
p = 0.28

CAUTI Incidence n (%)
Intervention: 6 (20)
Control: 12 (38.8)
p = 0.079

N = 122 (61
patients, 61 FCs)

Mody et al.
(2017)
Quality
Appraisal
Score: 18

Communitybased nursing
homes
Nationwide (US)
sample

Multi-site
Pretest-posttest
Mar 2014 – Aug
2016 (2.5 years)

N = 404 (nursing
homes)
Oman et al.
(2012)
Quality
Appraisal
Score: 16

Patients from 2
medical/surgical
units (pulmonary
& general
surgery)
US Academic
medical center
N = 273
(Pulmonary unit)

Single-site
Pretest-posttest

Jan 2009-Oct
2009 (10
months)

25

Pulmonary:
Phase 1 (Baseline): 0.0
Phase 2: 0.0
Phase 3 (Postintervention): 0.0
General Surgery:

N = 422 (Surgery
unit)

Phase 1 (Baseline): 1.9
Phase 2: 3.4
Phase 3 (Postintervention): 2.2
p values not reported.

Purvis et al.
(2014)
Quality
Appraisal
Score: 11

Surgical
inpatients

Single-site
Pretest-posttest

US
academic
medical center

May 2012 – Feb
2013 (9 months)

Reduce the incidence
of CAUTIs across all
inpatient units through
education, practice
changes, and evidencebased protocols.

Toolbox available in
electronic health record
with patient education
material

N/A

CAUTI Incidence rates
per 1,000 days: PreIntervention (2012): 4.2
Post-intervention (2013):
2.4
p values not reported.

N = 89
Roe et al.
(1990)
Quality
Appraisal
Score: 15

Adult
communitydwelling patients
discharged with
urinary catheters

Multi-site
Randomized
controlled trial
Intervention
length: 5 months

Test the effects of an
educational program on
patients’ knowledge
and acceptance of
urinary catheters.

13 US health
centers

Implemented an
educational program
comprising an
information booklet,
demonstration of catheter
care, and provider
visits/phone calls

Knowledge of
catheters
How catheter works
(trial vs control): chi
square = 9.77, p =
0.007*
ID risks of catheter
use (trial vs control):
chi square = 17.37,
p = 0.001*

N = 45

Acceptance and
coping of catheters
No significant
differences found
between trial and
control.
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N/A

Sarpong et al.
(2017)

Neurointensive
care unit patients

Single-site
Pretest-posttest

Quality
Appraisal
Score: 15

14-bed US
Neuro-Intensive
Care Unit

36 months

N = 144 (patient
satisfaction
surveys)
N = 8,922 (total
patient days)

Spencer et al.
(2019)
Quality
Appraisal
Score: 10

Urologic
oncology patients
discharged with
temporary
urinary catheter
after a short stay

Single-site
Pretest-posttest

Dec 2016-Feb
2017 (1 year, 1
month)

Evaluate the impact of
newly appointed
neurointensivists with
the subsequent
development of a
neurocritical care team
on quality metrics
including patient and
family satisfaction after
discharge.

Families were
encouraged to participate
in rounds.

To reduce CAUTI
through
implementation of an
educational program
and improved
scheduling processes
for device removal.

Implemented a
multifaceted preoperative educational
program for patients
regarding catheter
management at home and
plan for follow-up
appointment.

N/A

CAUTI Rate (%)
Pre-intervention: 12.5
Post-intervention: 8
p = .69

Design and implement
a multidisciplinary
quality improvement
program to reduce
catheter use and
CAUTI rates among a
veteran population
while simultaneously
addressing persistent

Implemented a social
marketing campaign to
explain catheter overuse
and CAUTI risk through
displays in patient rooms
and public areas in the
hospital.

N/A

CAUTI Incidence Rate
per 1,000 days: Preintervention: 3.53; Postintervention 0.70

620-bed US
academic
medical center

Patient satisfaction
(% increase)
Physician/nurse
consistency: 28.3,
p = 0.025*
Confidence/trust in
physicians: 69.5,
p < 0.0001*
Physicians treated
me with
courtesy/respect:
78.3, p < 0.0001*
Physician
attentiveness: 46.4,
p < 0.0001*

CAUTI Incidence: n (%)
Pre-intervention: 16 (52)
Post-intervention: 8 (34)
p = 0.41

N = 60
Theobald et al.
(2017)
Quality
Appraisal
Score: 16

Medical inpatient
veterans

Single-site
Pretest-posttest

Acute medical
unit in US
hospital

Dec 2012-Feb
2015 (2 years, 2
months)

N = 99
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p values not reported

barriers to program
success.
Wilde et al.
(2015)
Quality
Appraisal
Score: 23

Community
dwelling adult
long-term urinary
catheter users
2 US regions
from 1 hospital
and 1 home care
agency

Multi-site
Randomized
controlled trial
Jun 2009-Jun
2012 (3 years)

Determine the
effectiveness of a selfmanagement
intervention in
prevention of CAUTI,
blockage and
accidental
dislodgement.

Learning catheter selfmanagement skills
including diary tracking
of symptoms and
intake/output, educational
booklet and goal setting
during periodic RN home
visits and phone calls.

Self-reported
Quality of Life:
Control-Intervention
score 1-5 (SE):
-2.03 (1.389)
“not significant at p
< 0.05”

CAUTI Incidence Rate
per 1,000 days
Experimental (baseline,
post-intervention): 6.93,
4.89
Control (baseline, postintervention): 5.50, 4.12
“not significant at p <
0.05”

N = 202

Note. * indicates statistical significance based on the parameters of the study.
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Figure 4
Down’s and Black Quality Appraisal Results
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CAUTI-Prevention Content
Patient and family engagement content concerned four CAUTI-prevention areas (Table
3): 1) purpose of indwelling urinary catheter (structure and utility of a urinary catheter), 2) risks
to indwelling urinary catheter use (potential negative sequelae of CAUTI, e.g. antibiotic
resistance, extended hospital stay), 3) symptoms of CAUTI (how to identify symptoms of
infection, e.g. cloudy urine, pain), and 4) care and maintenance which concerned either
skincare/cleaning (cleaning the insertion site, hand hygiene, bathing recommendations), or
urinary catheter maintenance (maintaining a closed system, proper bag positioning, bag
changing/emptying procedures). Urinary catheter care and maintenance strategies were the most
common information categories used in interventions to communicate CAUTI prevention to
patients and families. Studies that did not provide enough information about the intervention to
determine the content delivered were categorized as unknown.
Mechanisms to Engage the Patient/Family
Mechanisms to deliver CAUTI-prevention content to patients and/or families spanned 5
categories (Table 3). In a total of 10 studies (83%), “flyer/handouts” were used, which included
catheter guidelines, posters, including a handbook of urinary catheter care guidelines, a poster
display in the patient’s room, and educational brochures in English and Spanish (Elkbuli et al.,
2018; Inman et al., 2013; Lee et al., 2015; Mody et al., 2017; Oman et al., 2012; Purvis et al.,
2014; Roe, 1990; Spencer et al., 2019; Theobald et al., 2017; Wilde et al., 2015). In 7 articles
(58%), patients and/or families were engaged through ‘verbal education’ from a health
professional which was paired with a flyer or handout (Elkbuli et al., 2018; Inman et al., 2013;
Lee et al., 2015; Mody et al., 2017; Roe, 1990; Spencer et al., 2019; Wilde et al., 2015). Some
verbal communication engagement approaches included prompts to question the necessity of a
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urinary catheter, and, notably, one study encouraged patients not to pressure their providers for
urinary catheters because patients in that setting held a misconception that a urinary catheter is
for symptom relief.
In four studies (33%), classes/demonstrations were used to engage families in actionoriented tasks relating to catheter care. Nurses hosted interactive sessions on managing urinary
bag equipment, and prompted discussions about caring for family members with urinary
catheters (Inman et al., 2013; Lee et al., 2015; Roe, 1990; Wilde et al., 2015). Four studies (33%)
included “rounds/Q&A”, which encouraged patients and/or families to communicate verbally
with their care team during daily rounds or through asking questions (Joseph et al., 2018; Lee et
al., 2015; Oman et al., 2012; Sarpong et al., 2017; Wilde et al., 2015).
“Video” included video demonstrations of urinary catheter cleaning, bag care, and
hygiene procedures and were coupled with verbal education and flyer/handouts in 2 studies, and
with flyer/handouts, verbal education, and class/demo in 1 study (Inman et al., 2013; Lee et al.,
2015; Spencer et al., 2019).
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Table 3
Content and Mechanisms to Engage Patients and Families in Catheter-Associated Urinary Tract Infection (CAUTI)

CAUTI-Prevention Content Provided to Patient/Family

Author (Year)
Elkbuli et al. (2018)
Inman et al. (2013)
Joseph et al. (2018)
Lee et al. (2015)a
Mody et al. (2017)
Oman et al. (2012)
Purvis et al. (2014)
Roe et al. (1990)
Sarpong et al. (2017)
Spencer et al. (2019)
Theobald et al. (2017)
Wilde et al. (2015)b

Purpose
of IUC
X
X
-

Detecting
CAUTI
X
X
X
X

Risks of
CAUTI
X
X
-

Skin
care/
cleaning
X
X
X
X
X

IUC/Bag
Mgmt
X
X
X
X
X
X

Mechanisms to Engage Patient/Family in CAUTI
Prevention

Unk
X
X
X
X
-

Flyer/
Handout
X
X
X
X
X
X
X
X
X
X

Verbal
Education
X
X
X
X
X
X
X

Class/
Demo
X
X
X
X

Rounds/
Q&A
X
X
X
X
X

Video
X
X
X
-

Note. CAUTI = Catheter-associated urinary tract infection; IUC = Indwelling urinary catheter; Unk = Unknown; Q&A = Question &
answer
a

In addition to Q&A, Lee et al. (2015) included nurse and family caregiver sessions to discuss goals and determine solutions and

strategies to assist their family member with CAUTI-preventive measures.
b

In addition to Q&A, Wilde et al. (2015) included additional interactive components that involved diary tracking for symptoms and

intake and output, and held periodic phone calls with a nurse to discuss symptoms and set goals.
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Outcomes
Outcome measurements varied between studies. All but two (Inman et al., 2013; Roe,
1990) studies (10, 83%) reported CAUTI incidence rates as outcomes to prevention
interventions. Among these, two studies reported statistically significant reductions in CAUTI
incidence rates (Elkbuli et al., 2018; Mody et al., 2017).
Six (50%) studies also reported on patient/family-related outcomes, which measured prepostoperative anxiety scores, patient satisfaction, caregiver self-efficacy, knowledge and
acceptance of catheters, and quality of life (Inman et al., 2013; Joseph et al., 2018; Lee et al.,
2015; Roe, 1990; Sarpong et al., 2017; Wilde et al., 2015). Of the 6 studies that reported
patient/family related outcomes, one showed a significant reduction in anxiety levels after
attending pre- and post-operative educational classes on catheter management (Inman et al.,
2013). Another study demonstrated a significant increase in knowledge of how the catheter
works and risks of catheter use after a multi-faceted educational program (Roe, 1990). An
additional study demonstrated an increase in satisfaction with physician/nurse consistency, trust
in providers, and attentiveness after a multimodal intervention that involved patient participation
in rounds (Sarpong et al., 2017).
Mapping of Interventions to the Multidimensional Framework for Patient and Family
Engagement in Health and Health Care
The engagement of patients and families in CAUTI prevention spanned across the
continuum of engagement specified by the Multidimensional Framework for Patient and Family
Engagement in Health and Health Care (Carman et al., 2013). In four studies (33%), engagement
was at the level of consultation, in which patients seek and/or receive health information about
their condition with minimal to no interaction with a healthcare provider (Elkbuli et al., 2018;
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Mody et al., 2017; Purvis et al., 2014; Theobald et al., 2017). In six studies (50%), engagement
was at the level of involvement, as patients were encouraged to participate in classes and engage
in a discussion with a healthcare provider regarding their care. In these studies, patients were
encouraged to participate in daily rounds, and to question the necessity of the catheter (Inman et
al., 2013; Joseph et al., 2018; Oman et al., 2012; Roe, 1990; Sarpong et al., 2017; Spencer et al.,
2019). In two studies (17%), engagement was at the level of partnership and shared leadership,
in which patients and families were considered partners in care, where they exchanged questions
and information that influenced their care goals and/or plan of care (Lee et al., 2015; Wilde et al.,
2015). More specifically, partnership was demonstrated through the use of periodic phone calls
with a clinician for question-and-answer and goal-setting, symptom tracking and discussion, and
through a nurse-family partnership intervention.
Discussion
In this systematic review of CAUTI prevention interventions that engage the patient
and/or family, we found relatively few studies that examined the impact of patient and family
engagement in CAUTI prevention. Overall, we found that these studies vary widely in content,
format, mechanisms of delivery, and types of outcomes measured. Since most studies that
focused on engaging both patients and families took place in the inpatient setting, it is likely that
everyone present at the bedside is encouraged to participate in rounds and bedside
communication; however, many of these interventions measured broad outcomes such as CAUTI
rates or receipt of communication. Studies that focused on engaging only patients and not
families notably measured more specific patient-related outcomes in addition to, or instead of,
CAUTI rates. This gave more context as to how the patients reacted to the interventions, and is
an important consideration for future intervention development. Researchers must decide who
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the target audience is, and then determine which measures will most accurately measure the
‘effectiveness’ of the intervention.
Despite the fact that existing guidelines provide resources and communication strategies
for patient and family engagement, there was little evidence of their use across included
interventions (Agency for Healthcare Research and Quality, 2018; National Patient Safety
Foundation, 2014). This is likely due to to the latitude for implementation provided by existing
guidelines. For instance, a CAUTI prevention implementation toolkit provided by the Agency for
Healthcare Research and Quality (AHRQ) includes general communication strategies for
encouraging engagement (e.g. ask patients open-ended questions, encourage them to share
concerns), and provides general suggestions to engage in CAUTI prevention, such as involving
patients/families in rounds to discuss the team’s CAUTI prevention efforts (Agency for
Healthcare Research and Quality, 2018; Fakih et al., 2015). Only one study mentioned the use of
an AHRQ toolkit to engage patients and families in catheter care in nursing home residents, but
did not provide detail on how these recommendations were operationalized (Mody et al., 2017).
Another possible explanation for the lack of adoption of existing resources is that they
may be too general or broad for the specific unit-based issues that clinicians identify. For
instance, an AHRQ guideline recommends to “consider editing CAUTI education materials to
reduce jargon and frame the content to reflect the patient/family perspective” (Fakih et al., 2015).
We found that hospitals and healthcare facilities are, in fact, creating their own personalized
interventions and interpretations of patient and family engagement, but these interventions may
not be generalizable beyond the study sample. While this “homegrown” approach does address
internal, immediate opportunities for quality improvement, it oftentimes does not have enough
rigor to evaluate its effectiveness due to under-powered samples with minimal generalizability
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outside of the populations that they were conducted in. This is further supported by the results of
the quality appraisal, in which many studies lacked internal validity due to limited sample sizes
and had insufficiently rigorous study design. Future research should explore more rigorous
methods to integrate and cite the use of existing national guidelines to provide further clarity on
the engagement strategies within recommendations that are effective.
We found that patient and family engagement was commonly integrated into a bundled
combination of other interventions. Although the use of CAUTI-prevention bundles is
recommended and combinations of interventions yield favorable results (Araujo da Silva et al.,
2018; Meddings et al., 2017; Saint et al., 2009), we were unable to determine whether or not
patient/family engagement was an effective component of the intervention bundles (e.g. did the
recipients comprehend the resource, were the recipients engaging in the recommended activity,
and were providers delivering the resource effectively, if at all?). Additionally, all studies using a
handout/flyer were coupled with verbal education from a provider; however, they did not specify
the extent to which the communication was delivered. This is an important consideration,
especially when working with patients/families with limited English proficiency or low health
literacy, where the level of comprehension would be difficult to ascertain without adequate
reporting of results (Office of Disease Prevention and Health Promotion, 2016). It is important
for researchers to report on outcomes in order to allow for their evaluation, as highlighted in a
summary of existing interventions in patient and family engagement (Cené et al., 2016).
Despite a general lack of statistical significance, all studies demonstrated decreases in
CAUTI rates or improvement in patient/family centered outcomes. Aligned with previous
research, CAUTI-prevention interventions that measured specific patient/family engagement
outcomes such as anxiety levels, knowledge, and satisfaction, represented most of the significant
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results (Inman et al., 2013; Roe, 1990; Sarpong et al., 2017). These studies also demonstrated
high levels of patient/family engagement and all represented “involvement” and “partnership and
shared leadership” levels of engagement from the framework. The two studies that displayed a
shared partnership took place in the home care setting, which is a logical finding given that most
of the care responsibility shifts to the patient and/or their family, making a shared partnership
and higher level of participation more of a priority in the patient’s plan of care.
Limitations
This review has several limitations. Additional studies including patient and family
engagement in CAUTI prevention may have been missed as a result of the search strategy and
inclusion/exclusion criteria of this systematic review. This study only evaluated experimental
and quasi-experimental designs, searched three databases, and excluded gray literature that did
not provide a full description of the intervention. As such, additional patient and family
engagement efforts that may have been missed.
Additionally, this systematic review and search strategy was guided by a specific
theoretical framework and definition of patient and family engagement. It is possible that other
interventions that may represent other definitions of patient and family engagement were not
identified. Finally, we are unable to draw definitive conclusions on how patient and family
engagement in CAUTI prevention is most effectively implemented. Most studies were of “fair”
to “poor” quality, were small-scale and under-powered to reach statistical significance, and/or
did not provide sufficient detail on the content, delivery, or measurement of patient and family
engagement.
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Conclusion
We found that few studies have engaged and evaluated patient and family engagement in
CAUTI prevention, and mechanisms to engage patients and families in CAUTI prevention varied
in content and modes of delivery. Further research is needed to systematically develop and
evaluate patient and family engagement approaches in CAUTI prevention to ensure that the
engagement effort is achieving its intended effect. Research should also take into consideration
the comprehensibility of resources for the target audience, particularly among populations with
limited English proficiency and low health literacy. Approaches may include the involvement of
patients and families from the target populations in the creation of the resources that intend to
engage them in CAUTI prevention.
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Chapter 3: Developing an Educational Resource for Parents on Pediatric CatheterAssociated Urinary Tract Infection (CAUTI) Prevention
Background
Risk of CAUTI
Catheter-associated urinary tract infections (CAUTI) are among the most frequent
healthcare-associated infections in children and can lead to adverse complications such as kidney
infections, antibiotic resistance, and in severe cases, can be fatal (CDC, 2015a; Mack & Stem,
2017). Children can have a urinary catheter for a variety of reasons, with the most common being
acute hospitalizations and prior surgery that may require multiple days of urinary catheter use
depending on recovery time (Letica-Kriegel et al., 2019; Sen et al., 2016). The duration of
catheterization is of particular concern because the risk of developing CAUTI increases up to
10% with each additional catheter day (CDC, 2018).
Guideline Recommendations and Existing Research
Nearly 70% of CAUTIs are preventable through the implementation of evidence-based
practices (CDC, 2015a). Existing guidelines, including a CAUTI prevention implementation
guide from the Association of Professionals in Infection Control and Epidemiology (APIC),
encourage family-centered care approaches in pediatric CAUTI prevention and recognize that
parents are commonly present at the bedside and as such, may communicate changes in their
child’s health status to their providers (Association for Professionals in Infection Control and
Epidemiology, 2014; Eichner et al., 2012). Moreover, family-centered care approaches have a
beneficial impact on pediatric quality of care and safety, parent satisfaction and empowerment,
and motivation to manage their child’s care (Ashcraft et al., 2019; Cené et al., 2016; Shields et
al., 2012). For instance, a study on engaging parents in family-centered rounds suggests that the
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family-initiated dialogue about medications prompted questions that led to choosing safer
medications for their child (Benjamin et al., 2015).
Existing experimental interventions that integrate the patient and/or family in CAUTI
prevention provide little to no detail about their development, content, or testing, which prevents
us from understanding what components are or are not effective in communicating key messages
to target audiences (Oman et al., 2012; Purvis et al., 2014; Sarpong et al., 2017). For example,
one CAUTI prevention intervention included a centralized location on hospital computers that
“included patient education material” but did not describe further detail as to what they
comprised or how they were used (Purvis et al., 2014). Moreover, there is a dearth of existing
research on the implementation of family-facing CAUTI prevention interventions in the pediatric
setting, despite pediatrics having comparable CAUTI incidence rates to adults (Letica-Kriegel et
al., 2019; Mack & Stem, 2017).
Parent-Facing Educational Resources
Prior research on parent-facing engagement methods reveals that a combination of
formats that include visuals, text, and prompts for communication are effective at encouraging
parent engagement and increased knowledge of certain pediatric health conditions. For example,
a systematic review that compiled existing parent-facing interventions on child fever
management at home found that the most effective way to enhance parent knowledge and prompt
action was through a combination of written, pictorial, and interactive prompts, when compared
to ‘informal’ modes of education such as through instruction sheets or phone calls with a
clinician (Young et al., 2010). Moreover, another review that aimed to identify the learning
needs of parents helping their children manage long-term/chronic conditions emphasized that a
main facilitator to parents’ learning was through directly asking parents what their needs were,
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and using visual, written, and interactive resources, which helped parents feel more confident
and motivated to engage in management behaviors for their child (Nightingale et al., 2015).
It is similarly important to note that information should be presented in a comprehensible
and accessible way to target users, because otherwise, incomprehensible health information
resources can lead to a ‘backfire’ effect in which parents might feel anxious, confused,
overwhelmed, and/or fearful to initiate communication with the healthcare team (Nightingale et
al., 2015), or can inadvertently convey the wrong message, leading parents to take improper
actions (Yin et al., 2017a). One effective way to reach a wide range of audiences across varying
levels of health literacy is through the use of information visualizations intended to support
comprehension (Arcia et al., 2016). For instance, researchers have successfully used
visualizations to communicate asthma management information to parents with varying levels of
health literacy (Yin et al., 2017b). Moreover, the use of visualizations as communication aids in
pediatric medical consultations has shown promise in encouraging dialogue, recall, and parent
understanding of their child’s health condition (Barnekow et al., 2019; Kaufman et al., 2018).
Although existing research supports the use of parent-engagement resources and the use
of visualizations to support comprehension, most of the existing resources have only focused on
parents caring for children at home or with chronic conditions (Fawcett et al., 2019; Nightingale
et al., 2015; Smith et al., 2015). There is little research on the implementation or development of
rigorous and testable resources regarding family engagement in CAUTI prevention in
hospitalized children despite guideline recommendations and the benefits of family engagement
in pediatrics (Association for Professionals in Infection Control and Epidemiology, 2014). The
inpatient setting and actionable components related to urinary catheter care provide parents with
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opportunities to engage in infection prevention practices (chiefly hand hygiene) and learn about
the reason for and risks of their child having a urinary catheter.
Theoretical Framework
This study is guided by the Data-Frame Theory of Sensemaking, which asserts that users
interpret new information by fitting it into a ‘frame’ of understanding that is based on their
previous experiences (Klein et al., 2007). Different ‘frames’ can be tried out, rejected, and/or
improved until the information makes sense to the user. In this study, we will communicate with
parents to determine the appropriate text and graphical elements that help suggest an appropriate
‘frame’ that helps them understand the key messages that we intend to communicate regarding
CAUTI prevention.
Therefore, the objective of this study is to meet the learning needs of parents about
pediatric CAUTI prevention in the hospital setting by developing and refining the graphical and
text elements of a parent-facing, evidence-based CAUTI prevention educational pamphlet.
Methods
This study was conducted in three parts: formative work, expert design, and participatory
design, which are described in further detail below, and are summarized in Figure 5.
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Figure 5
Flow Diagram of the Design Process

Note. The formative work stage of the design process involved a review of existing CAUTI
prevention guidelines and summary of key messages relevant to patient and family involvement
in care, and a focus group with parents to discuss parent preferences on framing and delivery of
the key messages presented. In the expert design stage, the team developed learning objectives
for parents and ideas for corresponding images, and communicated preliminary ideas to an
illustrator. The participatory design stage consisted of two phases: Phase 1 was an online survey
to obtain consensus on preliminary image preferences, and Phase 2 comprised individual videoconference design sessions with parents, where we obtained preferences and feedback, and
applied changes to the pamphlet until design saturation was achieved. Icon attributions from
thenounproject.com: “teamwork” by Maxim Kulikov; “Survey” by Berkah Icon; “Video call” by
Bernar Novalyi; “Speaking” by hafiudin.
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Formative Work
Prior to starting the design process, the research team obtained institutional review board
approval for the study and conducted formative work to inform the format of the educational
resource and the prioritization of learning objectives for parents. Our research team comprised
three members: one PhD student in Nursing, and two field experts – one PhD-prepared registered
nurse with pediatric and infection prevention experience, and one PhD-prepared registered nurse
specializing in participatory design methods for visualization. The team collated evidence-based
CAUTI prevention practices by reviewing existing literature and CAUTI prevention guidelines
to identify information relevant for parents (Association for Professionals in Infection Control
and Epidemiology, 2014; CDC, 2015; Fakih et al., 2015). We arrived at four main categories of
information: 1) hand hygiene, 2) skin care and assessment, 3) bag care and assessment, and 4)
warning signs/causes for concern.
After compiling evidence-based information relevant to these categories of information,
we created a discussion guide and conducted a focus group with parents (N = 13). In this focus
group, we aimed to learn about parents’ experiences with urinary catheters and obtain feedback
on existing CAUTI prevention resources (i.e. an exemplar hospital-created educational resource
provided by the APIC Implementation Guide to Preventing CAUTI, and a CDC flyer on
healthcare-associated infection prevention) (Association for Professionals in Infection Control
and Epidemiology, 2014; CDC, 2014). We also inquired about their preferences on how to frame
and deliver the key categories presented. The goal of this focus group was to help the team
develop learning objectives and key messages for parents, and learn parents’ desired format for
delivery.
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Key takeaways acquired from this formative focus group included: 1) no ‘demanding’
language: participants reacted negatively to resources that contained wording they considered as
demanding, such as ‘do not’ and ‘parents should not’. They reacted more favorably to wording
that encouraged collaboration and provided information. 2) Visuals are key: parents strongly
preferred to see clear visual demonstrations of key ideas, such as what a catheter looks like, and
what preventive measures to take. 3) Physical copy over digital: In terms of delivery, parents
preferred to see the resource as a physical copy rather than digital, so that they could keep it in
places that were most convenient and have physical pages to separate ideas. Finally, parents
reacted favorably when presented with the four pre-determined categories of information (hand
hygiene, skin care and assessment, bag care and assessment, and warning signs/causes for
concern). They did not suggest additional categories or other ways to organize this information,
but did request that this information be clearly separated in the resource.
Using this information, we developed learning objectives and key messages (i.e. text that
accompanied the graphics in the resource) for parents that correlated with each category of
information, and decided that the resource would take the form of an informational pamphlet.
We framed the key messages and corresponding ideas for images around the following
assumptions and learning objectives:
1) This pamphlet will help to support parents’ comprehension of what a urinary catheter
is, the risk of CAUTI with a urinary catheter, and steps to prevent CAUTI in their child
through a combination of images and text at an accessible reading level.
2) We will display information in 5 content areas: background information (e.g., what a
catheter is), infection risk, handwashing, proper catheter positioning, and potential causes
for concern.
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3) We will display infection risk, stylistically, by finding a balance of ‘friendly’ (e.g.
cartoons) and ‘realistic’ imagery (e.g. anatomical figures), and we will convey infection
risk through using imagery that shows the seriousness of the problem without overstating
its severity and causing alarm.
4) Most of the pamphlet will be focused on handwashing, because it is the most important
way that parents can be involved in the prevention of infections.
5) We will display both ‘do’s and don’ts’ of proper urinary catheter positioning with
imagery to provide sufficient context on what both scenarios would look like.
We then collaborated with an illustrator/graphic designer to prototype multiple options
for each of the graphical elements used to depict the list of key messages. For example, the
illustrator prepared multiple illustrations varying in style and/or content to depict the risk of
infection (Figure 6). The subsequent study procedures used this set of graphical elements as a
starting point for the visual content of the pamphlet.
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Figure 6
Options Provided to Participants to Depict the Risk of Infection

Note. Three options to depict “germs” (A, B, C) and two options to specifically depict a “bladder
infection” caused by a catheter (D, E) to participants in the first design session.
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Study Design
This study was conducted in two phases: Phase 1 was an online survey that elicited
parents’ preferences from among the starting set of images as well as their rankings on the
relative importance of some informational elements. This information was used to inform the
initial prototype design of the pamphlet by narrowing down to the most effective images for
illustrating each of the key concepts and identifying the amount of information desired on certain
topics. Phase 2 comprised individual participatory design sessions, during which parents were
shown various prototype pamphlet designs. Pamphlet designs were shown on Powerpoint slides
using the “screen share” feature of Zoom (video conference platform). Parents discussed which
designs they preferred and gave feedback on how these could be improved. The design of the
pamphlet was iteratively refined between sessions based on the feedback.
In studies of this nature, iterative participatory design sessions are typically conducted in
person with small groups of participants (~4-10) to help establish group consensus and get
detailed feedback (Arcia et al., 2016). However, in-person, group data collection was not
possible because Phases 1 & 2 occurred during the months of April – July 2020, during the first
wave of the COVID-19 pandemic in the United States. Therefore, we used the online surveys as
a means of establishing broad consensus and the individual design sessions to elicit rich and
detailed feedback. All data collection occurred using HIPAA-compliant online survey and video
conference platforms.
Setting and Sample
Participants were eligible for the study if they self-reported the ability to see and read
large print English text and were the primary parent (caregiver/parent/guardian) of at least one
child aged 6 to 12 years old. Participants were excluded if they had prior experience with having
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or caring for someone with a urinary catheter as the purpose of the educational resource is to
communicate information to an audience with no prior urinary catheter experience or awareness.
Therefore, inexperienced participants provided feedback and observations that represent the
experiences of the target audience.
Participants were recruited using snowball sampling through e-mail and internet using
connections within the social and professional networks of the study team, and through online
platforms (i.e. Facebook, LinkedIn, Twitter, Reddit, Craigslist, Prolific) using IRB-approved
scripts and advertisements that were targeted towards parent community groups on Facebook
across the US, and communities in the New York City area on Craigslist.
Data collection
Surveys (Phase 1). After preliminary images were created, we conducted Phase 1 of the
study using an online survey software (Qualtrics). The survey included a total of 24 items
(Appendix B).
First, we obtained consent by providing an information sheet and selection box for
participants to indicate whether or not they consent to participation at the beginning of the
survey. In the first part of the survey, we showed multiple prototype images to represent each of
the following and asked parents to select the image(s) they felt would “get the message across
clearly”: 1) pamphlet cover, 2) illustrations of germs in the bladder, 3) icons to represent ways
parents can help prevent infection, and 4) icons to represent ‘prompts to communicate with
healthcare team’. Participants were able to select more than one option. We also provided an
‘other’ box with each group of images, asking parents to ‘describe the image that you would
prefer’.
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In the next part of the survey, we presented multiple ‘importance ranking’ questions to
determine the desired level of detail for broader categories that would likely contribute to
comprehension of key messages. The 5-point importance ranking scale ranged from “not at all
important” to “extremely important”. These topics included: 1) What a urinary catheter looks
like (e.g. Indicate how important is it for you to see what the catheter looks like inside the body,
after it is inserted.) and 2) Handwashing (e.g. Indicate how important it is for you to see a stepby-step of how to wash your hands/use hand sanitizer correctly.) Again, we provided ‘other’
slots where we asked about what additional information participants would like to know. At the
end of the survey, we inquired about additional information participants would like to know in an
educational resource about urinary catheters in their child, followed by a brief demographic
questionnaire. We applied responses from this survey to the prototype pamphlet designs that
were subsequently presented in the design sessions.
Design Sessions (Phase 2). In Phase 2, designs were refined based on parent feedback.
One or two members of the team conducted remote individual participatory design sessions
using HIPAA-compliant video-conference software with eligible participants. At the beginning
of each session, a member of the research team obtained informed consent from the participant,
conducted a health literacy assessment using the Newest Vital Sign (Out of 6 possible points, a
score of 0-1 indicates a high likelihood of limited health literacy, 2-3 indicates the possibility of
limited literacy, and 4-6 almost always indicates adequate literacy) (Weiss et al., 2005), and
collected demographic information. Video calls were audio-and video-recorded after
demographic information was collected. Next, participants were provided with brief background
information on urinary catheters, and were presented with various graphical elements and text
relating to predetermined key messages to be included in the resource on individual PowerPoint
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slides. The interviewer(s) followed a semi-structured discussion guide (Appendix C) to prompt
feedback from participants based on the images and/or text presented. Participants were first
asked about their initial impressions of the elements presented, and for images presented side-byside, we asked more in-depth questions about their preferences and elicited suggestions for
improvement including whether to add or remove any information. In later iterations where the
pamphlet was presented as a whole, participants were asked to ‘talk [the interviewer] through’
what they were seeing, and were asked for their impressions of the layout and format. Then, the
interviewer(s) focused in on each section of the pamphlet and asked for suggestions. If
participants disliked an element, they were shown alternative image options and asked about
their thoughts for improvement.
One researcher (SM) took detailed field notes of participant feedback and reactions to the
pamphlet during the sessions, and audio recordings were transcribed following each session.
Each participant was compensated with a $50 gift card for their time. The research team
collectively discussed observations and feedback from design sessions during weekly team
meetings. Proposed changes were summarized and communicated to a graphic designer who
applied changes to the pamphlet accordingly. In following design sessions, images were
presented side-by-side with alternative images (and accompanying text, if applicable) until
preference was clear. Design sessions were conducted until we reached design saturation,
meaning that participants were no longer providing feedback that would have a substantive
impact on the design or comprehensibility of the pamphlet (Arcia et al., 2019a).
Data Analysis
Survey responses were analyzed using descriptive statistics. The team held weekly peerdebriefings and detailed review of field notes. At the end of the design sessions, one researcher
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performed a content analysis on the transcripts to extract thematic categories, which were
discussed to consensus with the research team as a means of validating design decisions. The
team maintained an audit-trail of the various iterations of the resource, accompanied by the
corresponding design session and field note transcriptions from each session.
Results
Participants
Phase 1. In phase 1, participants were mostly female (n = 53, 59%), White or Caucasian
(n = 65, 73%), with a 4-year degree (n = 33, 37%), with one child (n = 59, 66.3%). The
demographic characteristics of participants in Phase 1 are detailed in Table 4.
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Table 4
Demographic Characteristics of Survey Respondents (Phase 1)
Measure
Sex
Male
Female
Education
Less than High School
High School Diploma or GED
Some college or technical school
2-year degree
4-year degree
Professional degree/Doctorate
Race
White or Caucasian
Black or African American
American Indian or Alaska Native
Asian
Other
Hispanic, Latino, Spanish Origin?
Yes
No
No Response
Number of Children
One
Two
Three

n

%

36
53

40.4
59.6

1
15
13
5
33
22

1.1
16.9
14.6
5.6
37.1
24.7

65
9
1
14
2

73
10.1
1.1
15.7
2.2

14
74
1

15.7
83.1
1.1

59
29
1

66.3
32.6
1.1

Phase 2. In Phase 2, we conducted a total of 10 design sessions with 10 participants (7
female, 3 male). Race/ethnicity representation in the sample included: Hispanic (n = 2), Asian (n
= 3), Black/African American (n = 2), and White/Caucasian (n = 3). The average age of
participants was 41 years old. Participants mostly were Bachelor’s prepared (n = 7), married (n =
7), and employed full time (n = 6) with private insurance (n = 7). On average, participants had 2
children, whose ages ranged between 2 and 13 years old. The average score on the Newest Vital
Sign health literacy assessment was 4.6 (adequate literacy), with scores ranging between 2
(possibility of limited literacy) and 6 (adequate literacy).
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Survey Outcomes
A summary of data fields and results are provided in Appendix B. Overall, we found that
respondents reacted favorably to the cover image that depicted a family, and some requested a
combination of both options. Respondents showed a moderate preference for images of a bladder
to depict infection, but also preferred a cartoon-style depiction of germs, which led us to present
all options in the first design session. Respondents preferred either icons or check-boxes to
represent the three sections of the pamphlet.
In terms of importance ranking, we found that very few parents ranked information as
“not important”. When ranking information about how to see the urinary catheter depicted,
parents showed more preference toward seeing the external structure of the urinary catheter than
what it looks like inside the body. In our sessions, we presented the catheter both in and outside
the body, with only the bladder and ureters depicted. Next, zero participants ranked handwashing
prompts as “not at all important,” which was aligned with our assumption that most of the
brochure would focus on handwashing. This guided us to develop images depicting commonly
missed areas on the hands while handwashing, and steps to wash/sanitize and dry hands. Finally,
after analyzing open-ended responses, we found that participants wanted to know additional
details about depiction of risk and who to contact if they notice something, which was aligned
with our learning objective to depict causes of concern and include prompts for parents to
communicate with providers throughout the pamphlet. Lastly, we emphasized in the pamphlet
that keeping hands clean is the best way to keep the catheter clean, because we noticed that
parents may have a misconception that they need to physically clean the catheter, due to survey
participants’ comments requesting more information on how to properly clean the catheter.
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Design Session Outcomes
We tested 42 graphical elements for inclusion, and discarded 26 graphical elements
throughout the design process. We retained a total of 16 graphical elements that underwent a
range of 1 to 7 iterations (average: 3.6) each until participants were fully satisfied with the
images. After 10 rounds of design sessions, we arrived at a final pamphlet that met our learning
objectives (Appendix D). The final design had combinations of imagery and text on a double
gate-folded pamphlet format (8.5 x 14 inches fully open, 8.5 x 3.5 inches fully folded) with 8
panels that comprised a cover page and back panel (Figure 7), a 2-panel inner spread (Figure 8),
and a 4-panel main spread (Figure 9). Participants in later sessions reacted favorably to the full
pamphlet, as exemplified by the following quotes:

I would be motivated to be involved-- it's like, it has enough imagery, and it's a good
balance of imagery and text. It's not fully text and not full imagery, but it hits on the most
important points for the parent to know. (Session 7, Mother of 4 children between ages 512)
I think this really does a good job of explaining what the key factors I should be looking
for in a child. (Session 10, Father of 2-year-old and 6-year-old)
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Figure 7
Cover and Back Panel Pamphlet Rendering

Figure 8
Inner Spread Pamphlet Rendering with Double-Gate Fold Visible

56

Figure 9
Main Spread Pamphlet Rendering
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Throughout the design sessions, parents provided feedback relating to imagery,
supporting text, and formatting that they felt best supported comprehension of the intended
messages. Some visual elements were successful, but some required multiple iterations of
refinement to communicate the messages clearly (Figure 10). The final pamphlet, annotated to
correspond with the following results, are displayed in Figures as exemplified in (Figures 11-14).
The following thematic categories emerged from parents’ feedback that most contributed to
content acceptability: 1) boundaries for engagement; 2) positive, actionable framing, 3) risk
conveyed explicitly; 4) anticipatory guidance; 5) parent and child comprehension.
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Figure 10
Progression of Images Depicting Fever over Design Sessions

Note. Participants in the first two design sessions wanted a combination of images A and B.
Image C was presented in sessions 3 & 4, and participants suggested that we remove distracting
details (i.e., tongue, eyebrows) to make the image more similar to image A. Image D was
presented in sessions 5 & 6, and participants suggested to remove the sweat droplet. Participants
in the remaining sessions were satisfied with image E, stating that it clearly represents “fever”.
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Figure 11
Final Cover Image of Pamphlet
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Figure 12
Inner Spread of Final Pamphlet (Annotated in Purple)

Note. Annotation A shows the introduction page to the basic structure and functioning of a
urinary catheter, and shows what the urinary catheter looks like both inside and outside the body.
A1 depicts the internal placement of the urinary catheter with male genitalia. A2 and A3 are
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labels placed to show boundaries of what components parents should and should not interact
with. B is a “What to Expect” section added to describe the subjective experience of the child
and provide additional boundaries for parents on actionable components. C is a prompt to
communicate with healthcare team if parents have more specific questions about their child’s
urinary catheter.
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Figure 13.
Main Spread of Final Pamphlet (Annotated)
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Note. Annotation D is a section introducing the risk of CAUTI with use of a urinary catheter. D1 is an image depicting bladder
infection with redness, pain lines, and an arrow. E is an introduction to the subsequent sections of the pamphlet, with 3 actionable
components in which parents can be involved in. F is a notification for parents to check in with healthcare team about the necessity of
the bladder because risk of CAUTI increases with additional catheter days. G is the hand hygiene section (1 of 3) which describes the
significance of handwashing and highlights commonly missed areas of the hand to emphasize thorough hand hygiene procedures. H
contains hand hygiene section 2 of 3 which describes general directions to wash and dry hands. Section I is hand hygiene section 3 of
3 which describes optimal procedure for using hand sanitizer effectively. Section J is a hand hygiene call-out that contains a prompt
for parents to advocate for their child by encouraging anyone in contact with their child to wash their hands. Section K is the mainspread image that represents what proper urinary catheter positioning looks like with accompanying text.
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Figure 14
Back Cover of Final Pamphlet (Annotated)
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Note. Annotation L is the full back panel that contains causes for concern and reasons for parents
to notify their healthcare team. M is a depiction of physical signs of infection. N shows skin
irritation depicted to demonstrate the catheter tubing pulling on the skin, or irritation caused by
the tape. O contains changes in the catheter bag depicted with two scenarios (amount [O1] and
color of urine) that parents can observe. P is a call for parents to communicate with the
healthcare team to identify what ‘normal’ values to look for in their child’s specific scenario.
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Boundaries for engagement
Parents wanted us to clearly communicate the boundaries of how they should and should
not interact with the catheter, and preferred to see clear indications on what they were
responsible for, and what the healthcare team would be responsible for. For example, Annotation
A2 in Figure 12 was originally labeled “port to inflate balloon”. However, one parent asserted
that they would not be interacting with this port and did not want to know about it if they could
not be involved, as it would add unnecessary confusion. As such, we replaced this label with
another label: “taped to leg,” because parents can be engaged by monitoring whether or not the
tape is securely adhered to their child’s leg.
Additionally, upon viewing the image of the entire structure of the catheter and seeing the
label “emptying spout” (Figure 12, Annotation A3), parents voiced concern about how they
should empty the bag. As a result, we added a sub-note to our label, “emptying spout,” to
indicate that that healthcare staff, not the parents, would be emptying the bag from this spout.
The changes to these labels were well-received in subsequent sessions: “Me, I probably would
have tried to empty it from the spout, but, you know, now I know not to. So that’s good.”
(Session 4, Father of 10-year old and 4-year old)
Positive, Actionable Framing
Parents generally preferred positive framing of actionable messages. When considering
the positioning of the urinary catheter, parents wanted to see images that showed what actions to
take. For instance, when presented with both “dos” and “don’ts” of proper catheter positioning
(Figure 15) parents overwhelmingly preferred to see only the correct positioning of a urinary
catheter, deeming the rest of the information unnecessary (Figure 13, Annotation K).
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Between the picture and the wording, you know that this is what it's supposed to look
like. And you know what it's not supposed to look like if you have any type of common
sense. It clearly says don't twist or bend the tubing. (Session 4, Father of 10-year old and
4-year old)
I think I personally would understand the way it should look by looking at it with the
correct images. And I would hope that I'd have the care team there to check in on my
child whenever it was needed and not have to be, you know, that such a prolonged time
has gone by that it's all screwed up and nobody is helping me out. (Session 5, Mother of
11-year-old and 3-year old)
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Figure 15
Depiction of both Correct and Incorrect Catheter Positioning

Note. This image was put together to depict both the ‘dos and don’ts’ of catheter positioning,
under the assumption that parents would desire the most visual context to know what both
scenarios look like. However, this rendering was rejected by parents.
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Conveying risks explicitly
When presented with images representing a range of severity, participants preferred to see
imagery that explicitly denoted risks of indwelling urinary catheters. One participant preferred
that the image depicting a bladder infection should almost be threatening in order to bring across
the intended message. For example, when shown several versions of an image of an infected
bladder, participants consistently chose the reddest, most severe image with radiating pain lines
(Figure 16, bottom right):

I think, honestly, this is more...I don't want to say shock value, but it kind of is in a way.
Like, if it gets infected, this it could be the result of it. Like we don't want it to get to this
point, basically. (Session 7, Mother of 4 children between ages 5-12)
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Figure 16
Varying Levels of Bladder Infection Severity Shown to Participants
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Also, another participant preferred to see ‘skin irritation’ (Figure 14, Annotation N) with
a lot of redness and texture to bring across the point that skin irritation is a cause for concern.
I get that it's the catheter taped on the leg, but I didn't get that it was irritation.
Maybe show some bumps like the raised bumps or something. It's irritating. Like
3-D it, make it really vibrant. You know, make it jump out. That would be really
good. (Session 9, Mother of one 10-year old)
Anticipatory Guidance
Subjective experience of the child. Parents wanted to know what was to be expected as
‘normal’ and how to know if something was a cause for concern. We added in a ‘what to expect’
section into the introduction to the urinary catheter (Figure 12, Annotation B), because parents
were often concerned about what the catheter would feel like to their child, and whether or not it
would be painful.
The idea that knowing...it might be a little uncomfortable...that's comforting. You know,
at least they're not in pain, that this thing isn't painful that's attached to them. (Session 5,
Mother of 11-year-old and 3-year old)
Benchmarks for normal values. One of the warning signs featured in the pamphlet is if
the catheter bag contains less urine than usual, and in Figure 14, Annotation O1, the image of the
catheter bag was originally labeled “less urine than usual”. However, parents requested specific
benchmark values for volume of urine, or a reference point so they would be able to determine
what was considered ‘normal’.
What is less urine? What will be a concerning 'less amount' of it? ... At what level
will I have a red flag? That’s not in this picture. (Session 1, Mother of 9-year old
and 7-year old)
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I would probably use like a little arrow...Like this might be normal for your child,
anything less than normal in that time period is not. (Session 7, Mother of 4
children between ages 5-12)
The requested information is inherently difficult to depict because catheter use is a
dynamic situation – not only do all children have varying levels of ‘normal’, but it is also
difficult to depict in an illustration that the amount of urine in the bag depends on how long it has
been since it was last emptied. To mitigate this, we first added clarity in the label by changing it
to “bag filling up more slowly than usual," (Figure 14, Annotation O1) and also added in a callout text telling parents to ask their healthcare team what color and amount of urine is expected
for their child (Figure 14, Annotation P).
Parent and Child Comprehension
When asked to react to the various sections of the pamphlet, parents also raised the
possibility of using the pamphlet to help teach their child about the intended message. For
instance, in Figure 12, we had originally depicted the basic structure of urinary catheter and its
location inside the body using female genitalia. One parent requested that we depict both female
and male genitalia versions of the image used to illustrate the basic structure of a urinary catheter
and its location inside the body. As a result we added the male genitalia inset shown in Figure
12, A1. This parent considered how the resource could help both parents and children understand
what the catheter looks like inside the body by giving additional context:
I think it will be important that it is shown for boys, too, because it can be a little scary
just to see that something is coming out of you. And also for parents, just to show that it's
going to look different. (Session 1, Mother of 9-year old and 7-year old)
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Additionally, when viewing images of the bladder depicting ‘bladder infections’, this
participant preferred the image with the most detail (i.e. bladder with redness, germs, and arrow
pointing up) so that they could use this image to not only supplement their own understanding of
infection risk, but also use the image to explain the risk of infection to their child (Figure 13,
Annotation D1).
I like to see how things work and how things are affected. And this would be good to
explain to my child what's going on in their body ... I want to show them, you know, this
is what's happening. (Session 4, Father of 10-year old and 4-year old)
Discussion
Overall, we found that parents provided valuable feedback that influenced the elements
included in the pamphlet. Notably, some of our original design and content assumptions created
at the beginning of the study did not hold, which led to multiple iterations based on parent
suggestions to improve the pamphlet until design saturation was reached.
In this study, we recognized that parents prefer to see CAUTI risk framed with severe
imagery and wanted clear boundaries for elements they could act upon. For instance, we
originally assumed that participants would prefer serious but not overstated or threatening
imagery to show the severity of infection risk, and that they would prefer to see imagery with
both the ‘dos and don’ts’ of CAUTI prevention actions for more context. However, parents
preferred the most explicit depiction of bladder infection and skin irritation to portray risk of
infection, and they preferred to see only imagery that depicted proper urinary catheter
positioning, rather than both correct and incorrect positioning. The depiction of clear, actionable
elements and severe risk are important to consider when testing future interventions regarding
the sensemaking process that parents go through when learning about infection prevention (Klein
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et al., 2007). Furthermore, these preferences may be attributable to the fact that a urinary catheter
is a temporary device, and that CAUTIs are severe but preventable. This may not be the case in
other contexts such as when a condition is chronic, degenerative, or when the permanent use of a
device is required. For instance, one study regarding infographic design found that caregivers of
family members with dementia had design preferences that were influenced by the inevitability
of their family member’s decline (Arcia et al., 2019b). This is also consistent with other studies
that show that positive and negative framing preferences can vary depending on the condition
and situation. For example, parents prefer gain-framing with vaccinations (e.g. peace of mind
about child’s health) over loss-framing (e.g. risk of illness) to prompt conversations with doctors,
but when presented with messages to promote physical activity in their child, parents preferred
loss-framing (e.g. risks of physical inactivity) over gain-framing (e.g. benefits of physical
activity) (Drouin et al., 2018; Gainforth et al., 2012). Therefore, it is important to present
multiple frames when testing the most appropriate way for conveying key messages in infection
prevention, and allow the target audiences to determine their preferences for how the intended
messages are portrayed.
We found that parents preferred and appreciated content that provided anticipatory
guidance about the subjective experience of the child. Based on feedback, we added a section
about ‘what to expect’, and parents especially appreciated the information indicating that the
catheter may be uncomfortable, but should not be painful. This is consistent with prior research
in which parents were interested in receiving guidance on the subjective experience of their
child, particularly in cases such as craniofacial abnormality and acute injury, where parents were
consistently concerned with knowing how their child feels, how the change would affect their
child, and what emotional and physical changes to expect in the future (Billaud Feragen et al.,
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2019; Wiseman et al., 2018). Another study that used participatory design to develop tailored
asthma infographics also showed that adult participants resonated the most with imagery that
reflected their subjective experience of asthma and its severity (Arcia et al., 2019a). We did not
anticipate including this information because it was out of the scope of our focus to provide
enough context to encourage infection prevention practices. We assumed that further information
about the subjective experience with the catheter would be communicated verbally by the
healthcare team. However, we found that this information was important to parents and provided
them with a feeling of comfort.
Parents considered how the pamphlet would support their child’s comprehension
alongside their own comprehension of key messages. We initially set a modest goal for the
resource to support parent comprehension of key messages, and did not include children in the
target audience, since different levels of reading difficulty would be needed for different age
groups of children. However, in addition to their own interest in the pamphlet, parents were
enthusiastic about using the pamphlet as a tool to teach their children as well. Prior research on
engaging children in care is largely focused on preparing a child for a painful or invasive
procedure, or focus on improving self-management or coping with chronic conditions (Birnie et
al., 2018; Knibb et al., 2020; Ramsey et al., 2020; Rantala et al., 2020). This study found that
parents were interested in teaching their children about infection risk and infection prevention
practices, which poses an opportunity for future research on how to best deliver this information
to support both parent and child comprehension.
Limitations
There were several limitations to this study. First, design sessions were conducted
remotely due to restrictions on in-person research. It is possible that certain cues and feedback
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were missed during design sessions, for instance, participants were unable to hold a physical
copy of the pamphlet, which prevented feedback on the full experience of interacting with a
physical artifact. Additionally, participants in virtual sessions were able to zoom in on images,
which prevented us from fully assessing the acceptability of font size and smaller details in the
images. Finally, because sessions were held individually, we were unable to facilitate group
conversations about participants’ reactions to the pamphlet. We mitigated this limitation by using
the Phase 1 survey to reach consensus on some key topics and graphical elements.
In terms of our Phase 2 participants, they generally had adequate health literacy levels
(average score of 4.6 on a scale for which scores above 4 are considered adequate literacy).
Participants mostly consisted of those with a Bachelor’s degree or higher (n = 8, 80%) and were
recruited online and likely have access to health information via the internet. More research is
warranted among populations with low health literacy to ensure that graphical and text elements
are comprehensible and clear, regardless of health literacy level. Lastly, our assessment of
comprehension was informal and subjective, so we are unable to draw conclusions about how
much content participants learned, or how they would enact that knowledge in an appropriate
circumstance. As such, further research is needed in the clinical setting.
Conclusion
In this study, we found that parents have generally consistent preferences regarding how
to receive health information about CAUTI prevention in children. Parents reacted favorably to
imagery and text that clearly communicated what their role was, preferred positively-framed
messaging, and were interested in learning more about the subjective experience of the child.
Most images needed to be accompanied by supplemental text, which underscores the importance
for future research to include individuals with low health literacy. Additionally, we demonstrated
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the feasibility of conducting remote participatory design sessions using online surveys and video
conference calls. Future research should consider formal testing for comprehension of key
elements and eventual integration into the clinical setting.

78

Chapter 4: Environmental Scan of Parent-Facing Health Information about Antibiotics in
US Children’s Hospital Websites
Background
Antibiotic resistance is an urgent and growing global public health threat that occurs
when bacteria evolve to the point that they are no longer susceptible to the antibiotics designed to
kill them (CDC, 2019; Friedman et al., 2016; World Health Organization, 2020). Developing an
antibiotic-resistant infection can lead to various consequences including extended hospital stays,
excess costs, morbidity, and mortality (Friedman et al., 2016). Antibiotics are among the most
commonly-used drugs in hospitalized children across the United States (US) (Medernach &
Logan, 2018). It is estimated that over 49 million courses of antibiotics are prescribed in
ambulatory pediatrics every year and research shows that roughly 30% of antibiotic prescriptions
in outpatient pediatrics are either inappropriate or unnecessary (Feudtner et al., 2013; Hales et
al., 2018; Hersh et al., 2011; Lasky et al., 2011). In 2019, to combat the emergence of antibiotic
resistance, the Centers for Medicare and Medicaid Services (CMS) included the presence of
antibiotic stewardship programs in acute care hospitals as a condition of eligibility for payments
(CDC, 2019c; CMS, 2019).
Antibiotic stewardship programs are defined as a set of coordinated efforts that aim to
improve the appropriate use of antibiotics including the type of drug, duration of prescription,
and dosage (Doron & Davidson, 2011). Although these programs largely target the prescribing
patterns of clinicians, recent national guidelines and toolkits recommend the involvement of
patients and families in antibiotic stewardship efforts. For instance, the Centers for Disease
Control and Prevention (CDC) provides a repository of printable patient education materials
directed at general audiences about topics such as identifying a viral or bacterial infection, and
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information about the indications and side effects of antibiotics (CDC, 2019c). Despite the
recommendation to engage patients and their families in antibiotic stewardship efforts and the
availability of materials to support such engagement, little is known about how this information
is being delivered to parents, guardians, and caregivers of children (hereafter referred to as
“parents”) by children’s hospitals. Children’s hospital websites provide an opportunity for
parents to search information about antibiotics while in the inpatient or outpatient setting.
Therefore, to better understand current efforts, we performed an environmental scan to
summarize the content and format of parent-facing resources (i.e. informational web pages)
regarding antibiotic use and resistance that is publicly accessible via the websites of freestanding children’s hospitals.
Methods
An environmental scan was conducted across the websites of free-standing children’s
hospitals in the US from February to June 2020. The list of free-standing children’s hospitals was
extracted from 1) the Children’s Hospitals Graduate Medical Education (CHGME) program list
of funded hospitals between the years 2000-2017, which defines ‘free-standing children’s
hospitals’ as hospitals that specialize in treating children, but are not part of a larger hospital
system and 2) the Children’s Hospital Association website, using the filter “not part of a
system”. Only free-standing children’s hospitals were included in an effort to circumvent the
inclusion of websites that have content integrated with a larger health system (i.e. general
resources targeted towards all ages) Additionally, to obtain an accurate picture of specifically
parent-facing resources, we excluded any resource that did not have wording specifically
directed to parents such as “your child”.
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We followed a standardized protocol (Appendix E) for each hospital website to identify
and extract parent-facing resources that focus on the topics of antibiotic use and resistance by
searching for the word “antibiotic” using three methods: patient/family-facing health information
library, internal website search, and Google search of the website domain. Initial data extraction
fields for the tool used in the protocol were developed by reviewing existing guideline
recommendations from the AHRQ and CDC (Agency for Health Research and Quality, 2019;
CDC, 2019c) available regarding antibiotic use and/or resistance. Subsequently, three
researchers (S.M., A.A., E.C.) created initial data fields and pilot-tested the tool on hospital
websites, and iteratively refined the tool to ensure all relevant data were captured. Researchers
extracted all hospital data into a finalized data collection form on Airtable.com, a collaborative
relational database platform. All data collection fields are summarized in Appendix F.
The data collection tool comprised three sections: 1) general information, 2) content of
antibiotic use and resistance information, and 3) format of antibiotic use and resistance
information. General information includes the identity of the data collector, hospital name and
URLs, means of locating the resource (i.e. browsing patient-facing health library, internal
website search, Google domain search), and the availability of a patient portal. The availability
of a patient portal was collected to assess the extent to which parent-facing antibiotic use
information might be present, but inaccessible by the general public.
The content of antibiotic use information was collected using categories developed by the
team, including: 1) viral vs. bacterial infections: information specifying that antibiotics are
used to treat bacterial and not viral infections; 2) use, overuse, and risks of antibiotics:
information about the indications of antibiotic use, and consequences related to its use, 3)
optimization of antibiotic use: information about tailoring antibiotics to the condition, 4)
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adherence to antibiotics: information about best practices on adhering to antibiotic
prescriptions, and 5) calls to action: prompts for communication between parents and providers
about antibiotic use.
Format included information about the medium of delivery (e.g. text, video, audio),
available languages, and SMOG readability score. The SMOG readability score, recommended
by CMS for assessing consumer-facing health information, determines the average grade level of
reading materials by taking into account the number of sentences and the number of words with
3 or more syllables (CMS, n.d.; McLaughlin, 1969).
At the beginning of formal data collection, two reviewers (SM and EC) independently
extracted information from a random sample of 10% of hospitals. Data from remaining hospitals
were extracted by one researcher (SM). A second researcher (EC) prospectively extracted data
from one hospital for every 10 hospitals reviewed. Inter-rater reliability was assessed using
Cohen’s kappa statistic and discrepancies were discussed to consensus with a third researcher
(AA). All results were aggregated and reported using descriptive statistics, and all analyses were
completed at the hospital-level.
Results
A total of 67 free-standing US children’s hospital websites across 33 US states were
identified for review and screened for parent-facing antibiotic use information. Out of the 67
screened hospitals, 40 (60%) had a patient/family-facing health information library linked
directly from the homepage and 55 (82%) had a patient portal accessible from the homepage for
parents to access their child’s health records. A total of 33 hospitals included a parent-facing
resource regarding antibiotic use that was publicly available and therefore included in the
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environmental scan. The remaining 34 hospitals were excluded given the absence of a publiclyavailable parent-facing antibiotic resource.
For hospital characteristics, we analyzed the number of staffed beds, Magnet designation,
and acute care or specialty services. Magnet designation is awarded by the American Nurses
Credentialing Center to organizations that fulfill a set of criteria that supports nursing excellence
and, in turn, patient care delivery, which may be a proxy measure for availability of patient
education resources (Kelly et al., 2011). Among included hospitals (N = 33), the number of
staffed beds ranged from 106 to 724 (average: 326), 22 (66.7%) hospitals were Magnet
designated hospitals, and 32 (97%) were acute care hospitals (vs. specialty). Among excluded
hospitals (N = 34), the number of staffed beds ranged from 30 to 415 (average: 163), 16 (47.1%)
were Magnet designated hospitals, and 24 (70.6%) were acute care hospitals. We found that, at p
< .05, hospitals with resources were more likely to be acute care hospitals compared to hospitals
without resources (χ2 = 8.49, p = .004), and that there were no significant differences between
hospitals regarding Magnet status (χ2 = 3.18, p = .075). Below, we provide a narrative summary
of the 33 hospital websites included in this review.
Sample Characteristics
Among included hospital websites (N = 33), 28 (85%) had a patient/family-facing health
information library available from the homepage and 32 (97%) had a patient portal available
from the homepage for parents to access their child’s health records. Hospitals included in this
environmental scan originated from 22 states and represented all four US regions i.e., Northeast,
Midwest, South, West (Figure 17). A total of 81 parent-facing antibiotic use resources were
identified across included hospital websites. Some resources repeated across hospitals because
they were provided from a patient health information vendor, such that there were 53 unique
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resources. The number of resources per hospital ranged from 1 to 6. Consensus in data extraction
between reviewers resulted in a Kappa = 0.94 indicating almost perfect agreement. Descriptive
results of extracted data fields were aggregated at the hospital-level and are presented in Tables
5-7.

Figure 17
Children’s Hospitals with and without Parent-Facing Resources about Antibiotics

Note. All plot points are approximate. We defined ‘free-standing’ based on the hospitals in the
Children’s Hospital Association categorized as “not part of a system”, and the Children’s
Hospitals Graduate Medical Education (CHGME) program list of funded hospitals between the
years 2000-2017.
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Table 5
Topics of Resource Content Identified in Included Hospitals
Topic
Mentions Viral vs. Bacterial
Conditions re: Viral vs. Bacterial
Common Cold/Runny Nose
Sore throat (not strep throat)
Strep throat
Ear Infection
Bronchitis/Chest Cold/Cough
Influenza
Sinus Infection
Urinary Tract Infection
Pneumonia
Diarrhea/Vomiting and/or Fever
Respiratory Infection (Unspecified)
Whooping Cough
Consequences/Risks of Antibiotic Use
Antibiotic Resistance
Adverse Effects (Hives, Allergies)
Common Side Effects (e.g. Nausea)
Risks associated with Antibiotic Resistant Infection
(e.g. Clostridiodes dificile infection, death)
Disturb gut flora/kill ‘good bacteria’
Methicillin-resistant Staphylococcus aureus (MRSA)
Hospitalization
Optimizing Antibiotic Prescribing
Topic Not Mentioned
Tailoring Antibiotics
Risks of Broad Spectrum vs. Narrow Spectrum
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n
%
33 100.0
32
27
25
25
23
22
21
19
12
10
7
4

97.0
81.8
75.8
75.8
69.7
66.7
63.6
57.6
36.4
30.3
21.2
12.1

33 100.0
24 72.7
22 66.7
16
5
3
3

48.5
15.2
9.1
9.1

28
5
3

84.8
15.2
9.1

Table 6
Calls to Action Identified in Included Hospitals
Topic
Mentions Adhering to Prescription
Topics re: Adhering to Prescription
Use for full amount and time prescribed
Don't use someone else's prescribed
antibiotics
Don't save leftover antibiotics
Don’t stop early, even if child feels better
No skipping doses
Communication with Clinicians
Ask about necessity of antibiotics
Do not pressure provider for antibiotics
Ask about over-the-counter medications
or natural remedies
“Watchful waiting” recommendation
Ask about purpose of antibiotics
Ask about side effect management of antibiotics
Call provider at signs of side effects

n
33

%
100.0

26

78.8

22
20
13
3

66.7
60.6
39.4
9.1

23
22

69.7
66.7

20
15
6
5
2

60.6
45.5
18.2
15.2
6.1

Table 7
Format and Languages Identified in Included Hospitals
Topic
Format
Text with headings
Supplemental images
Video and audio
Links out to external resources (e.g. CDC)
Printable handout
Audio only
Languages Available other than English
Spanish

n

%

32
14
13
13
2
1

97.0
42.4
39.4
39.4
6.1
3.0

8

24.2
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Content
Viral vs. Bacterial. All websites of included hospitals offered resources that
distinguished between common pediatric viral and bacterial infections and specified that
antibiotics are only effective for the treatment of bacterial and not viral infections (N = 33,
100%). The most frequently mentioned conditions were: common cold/runny nose (n = 32,
97%), sore throat (n = 27, 82%), strep throat (n = 25, 76%), ear infection (n = 25, 76%), and
bronchitis/chest cold/cough (n = 23, 70%), flu (n = 22, 67%), sinus infections (n = 21, 64%), and
urinary tract infections (n = 19, 58%). The least commonly mentioned conditions included fever
and/or gastrointestinal symptoms (e.g. vomiting, diarrhea) (n = 10, 30%), and whooping cough
(n = 4, 12%).
Consequences and Potential Risks of Antibiotics. All hospital websites mentioned
antibiotic resistance as a risk or consequence of antibiotic use (N = 33, 100%). Other common
risks or consequences mentioned were allergic response/adverse effects (e.g. rash, hives) (n = 24,
73%), side effects from antibiotics (e.g. nausea, vomiting) (n = 22, 67%), Clostridioides difficile
(C. diff) infection (n = 16, 49%), death/disability (n = 8, 24%), and developing serious, harder-totreat infections (n = 7, 21%).
Tailoring of Antibiotics. Information on narrow-spectrum antibiotics were provided by
5 (15%) of hospital websites. These 5 hospital websites discussed the tailoring of antibiotics (e.g.
choosing the most specific antibiotic for the condition and verifying diagnoses through
culturing), and of those, three discussed risks of broad-spectrum antibiotics such as more side
effects, greater cost, and development of resistant germs.
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Calls to Action
Adherence to Prescription. Among included hospital websites, information about
adhering to antibiotic prescriptions included advice to “use for the full amount and time
prescribed” (n = 26, 79%), “don’t use someone else’s prescribed antibiotics” (n = 22, 67%), and
“don’t save leftover antibiotics” (n = 20, 60%). Other topics mentioned were “don’t stop
antibiotics early, even if your child feels better,” (n = 13, 39%) and “don’t skip doses” (n = 11,
33%).
Communication with Providers. All hospital websites encouraged parents to
communicate with providers regarding antibiotic use (n = 33, 100%). Parents were encouraged to
“ask about the necessity of the antibiotic” (n = 23, 70%), to “refrain from pressuring provider for
antibiotics” (n = 22, 67%), and to “ask about over-the-counter medications or symptom relief” (n
= 20, 60%). Parents were also encouraged to “wait and watch” (e.g. advice to wait a few days to
see if symptoms subside, and if not, to return to the provider) (n = 15, 45%), and “ask about the
purpose of the antibiotic” (n = 6, 18%).
Accessibility and Format. The most common format of information delivery was
through text with headings (n = 32, 97%), with the exception of one audio-only podcast (3%).
Among the resources that used text with headings (N = 32), additional elements included:
supplementary images (i.e. an image that helps to clarify or add a meaning or explanation to the
text) (n = 14, 44%), video and audio (n = 13, 41%), and printable handout (n = 2, 6%). SMOG
readability scores, which correspond to the average grade level of readability, ranged from 6.5 to
12.9, with an average score of 9.5. Only 8 resources (24%) provided an option to view in
Spanish or English. Spanish was the only language other than English that we identified.
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Discussion
In this environmental scan of free-standing children’s hospital websites, we found parentfacing antibiotic use information was publicly available in roughly half of eligible hospitals.
Hospital characteristics such as number of staffed beds, and providing acute care, may have an
influence on the availability of resources. For instance, hospitals that serve a larger patient
population, particularly in acute care, may pay closer attention to having antibiotic stewardship
initiatives and resources since the CDC mandated that all acute care hospitals implement
antibiotic stewardship programs in 2014 (CDC, 2019c). Additionally, the limited availability of
information is understandable given that national initiatives have only recently introduced the
role of patient and family engagement in antibiotic stewardship efforts. In 2019, the CDC
updated its original 2014 Core Elements of Hospital Antibiotic Stewardship Programs to include
handouts and clinician guides on engaging patients and families in education on antibiotics
(CDC, 2019c). Additionally, in 2019, the Agency for Healthcare Research and Quality created
publicly-available toolkits on improving antibiotic stewardship programs that urge nurses to
educate patients and families about antibiotic resistance at the bedside, and provide
communication strategies for clinicians to engage patients and families in antibiotic decisionmaking (Agency for Health Research and Quality, 2019). Most hospitals included a wide range
of topics, likely due to the broad recommendations in guidelines to engage patients and families
in antibiotic stewardship that encompass multiple topics (e.g. adverse reactions of antibiotics,
antibiotic resistance, optimal prescribing).
Based on the results of this study, we identified that existing resources can be improved
in terms of accessibility. Resources had an average grade-level of 9.5, which is higher than the
recommended 5th-8th grade level for health information resources, according to the Joint
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Commission, American Medical Association, and CDC (CDC, 2009; The Joint Commission,
2010; Weiss, 2008). Additionally, we found that three-quarters of hospitals had resources that
were only available in English, with Spanish being the only other language available. This lack
of resources in other languages commonly spoken in the US limits the audience that would be
able to access these resources and could exacerbate the health disparities faced by people with
limited English proficiency (Easton et al., 2010; Office of Disease Prevention and Health
Promotion, 2020; Sentell & Braun, 2012). Existing guides from the Office of Disease Prevention
and Health Promotion (ODPHP) on optimizing online health information emphasize that
resources must prove to be both comprehensible and actionable among target audiences with
varying levels of health literacy in order to achieve their intended effects (Office of Disease
Prevention and Health Promotion, 2016). Therefore, there is a need for better accessibility to
these resources.
It may be inherently difficult to minimize the reading level of resources related to
antibiotics because of the complexity of the terminology involved, thus creating a barrier to
accessibility. Because of this, it is important to supplement text with meaningful images and/or
video, which have been demonstrated to promote comprehension, especially among vulnerable
populations with low/limited health literacy (Office of Disease Prevention and Health Promotion,
2020). However, in this study, only about half of all included hospitals had a resource with a
supplemental image and/or video. Finally, although all hospitals included a ‘call to action’ in
their resources, more research is warranted on which components are effective in prompting
behavior change. For instance, an existing study explores the effect of an antibiotic-related poster
in a clinician’s office as a ‘behavioral nudge’ that resulted in appropriate antibiotic prescribing,
but it was unclear if this was because of patient attentiveness and questions, or improved
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provider accountability (Meeker et al., 2014). As per recommendations by both the ODPHP and
the CDC, a possible future approach to ensure comprehensibility of resources is by engaging
target audiences in the creation, evaluation, and implementation of educational resources (CDC,
2019c; Office of Disease Prevention and Health Promotion, 2016).
All included hospitals provided information about common conditions for which
antibiotic use is frequently inappropriate. Research shows that antibiotics are commonly wrongly
prescribed for upper respiratory tract infections that are viral rather than bacterial (Hersh et al.,
2011; Vaz et al., 2014). This is important because many of the symptoms associated with some
of the most common bacterial infections in children, such as strep throat and acute otitis media,
overlap with those of common viral conditions such as the common cold and influenza (Centers
for Diseas Control and Prevention, 2018). This confusion, whether due to misdiagnosis by a
clinician, or an expectation from parents for an antibiotic, can thus lead to unnecessary use of
antibiotics. Additionally, we found that nearly half (n = 15, 46%) of hospitals mention a “wait
and watch” method, which involves waiting 48-72 hours for symptoms to resolve on their own,
which is recommended by the American Academy of Pediatrics for uncomplicated cases of acute
otitis media to avoid the unnecessary use of antibiotics (Sun et al., 2017). A previous study
suggests that this recommendation poses challenges to parents, who want their child to have
antibiotics to avoid them being uncomfortable or in pain (Broides et al., 2016). Additionally,
some unnecessary antibiotic prescriptions stem from perceived pressure from parents and
providers, particularly when a parent’s assumption of the diagnosis does not match the provider’s
diagnosis (Cabral et al., 2014; Salazar et al., 2012). Therefore, it is valuable for parents, as key
contributors to medical consultations, to understand how the difference between a viral and

91

bacterial infection determines a need for antibiotics, and why avoiding unnecessary use can be
beneficial.
All hospital websites included information about antibiotic resistance, and most hospitals
mentioned related consequences of developing an antibiotic resistant infection. Previous studies
have found that some parents underestimate the threat of antibiotic resistance when considering
their child’s antibiotic use and assume that resistance affects only frequent users of antibiotics
(Szymczak et al., 2018; Van Hecke et al., 2019). We found that hospital websites included
descriptions of several consequences of antibiotics and antibiotic resistance, such as
death/disability, and more serious infections, such as Clostridioides difficile (C. diff), suggesting
that hospitals are making active efforts to reframe antibiotics as a potential source of harm.
Although existing guidelines recommend teaching about 'optimal prescribing’, they
remain unclear as to what specific components of prescribing parents and families should be
educated on (CDC, 2019c). In this study, we broadly defined optimal prescribing information as
describing the importance of narrow-spectrum antibiotic use, and found that only a quarter of
hospitals covered this topic. The lack of resources about this topic may reflect the prevailing
view that selecting an antibiotic treatment is the sole responsibility of the provider and medical
team. Still, opportunities for parents to be more involved in facets of antibiotic prescribing were
included in a subset of websites and included the importance of tailoring antibiotics and the risks
of broad-spectrum antibiotics.
Limitations
It is possible that we missed other relevant resources due to the restrictions placed on the
search strategy and protocol. For instance, we only searched free-standing children’s hospitals
that were identified through two reputable sources, but other free-standing children’s hospitals
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may have been missed. It is also possible that children’s hospitals that are not free-standing do
have their own websites and dedicated pediatric information, which were not included in this
study.
Additionally, within hospital websites, we only searched for the word “antibiotic”, and
did not include specific conditions (e.g. otitis media). We also excluded resources that did not
include specific wording targeted toward parents (e.g. ‘your child’), which may have resulted in
exclusion of potentially relevant resources. However, the inclusion criteria and protocol are
intended to closely simulate a brief search conducted by a parent who may not be familiar with
words related to antibiotic use (e.g. “resistance”), or to related conditions that might involve the
use of antibiotics.
Also, there are limitations to the national representativeness of the data. Not all states in
the US are represented in this search, due to the uneven distribution of free-standing children’s
hospitals across the nation. However, the hospitals included in the sample do represent every
region of the United States (Northeast, Midwest, South, West). Our inability to capture
information behind patient portals may have led us to miss additional resources available.
Finally, it is possible that many children’s hospitals have not yet adapted to the rising
need for the availability of online health information. Research shows that children’s hospitals
have been slow to adapt to providing up-to-date and accessible information on their web pages,
and still face challenges in engaging target audiences (Huerta et al., 2016). Our findings provide
a snapshot of the parent-facing antibiotic use information that was publicly available on hospital
websites in the first half of 2020 and the methods used herein can be replicated in the future to
determine trends in the availability of parent-facing antibiotic use information over time.
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Conclusion
Nearly half of free-standing children’s hospital websites contain parent-facing resources
regarding antibiotic use. These resources provide useful information regarding optimal antibiotic
use, risks associated with antibiotic resistance, and prompts to communicate with clinicians; yet,
these resources can be improved in terms of availability (e.g. more hospitals providing
resources), accessibility (e.g. more available languages, and health literacy) and content
(comprehensively describing the optimal use and risks of antibiotics). Ensuring that parents are
well-informed about the use, risks, and alternatives to antibiotic use is important, but must be
done in a rigorous, accessible, and comprehensible way. Ultimately, it is a collaborative effort
between parents and providers to ensure that antibiotics are prescribed and used appropriately,
and further research should explore the utility of parent-facing resources in facilitating this
process.
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Chapter 5: Conclusion
Summary of Results and Key Findings
Aim 1 (Chapter 2)
The first aim of this dissertation was to conduct a systematic review to synthesize the
literature on existing interventions that involve patients and/or families in CAUTI prevention.
We found a total of 12 studies that demonstrated the use of patient/family-facing strategies to
encourage CAUTI prevention. Studies showed a variety of mechanisms to engage patients and/or
families, with the most common being through flyer/handouts and verbal education about topics
primarily regarding skincare/cleaning and urinary catheter maintenance. In conducting this study,
we identified multiple barriers to assessing the rigor and comprehensibility of patient and familyfacing interventions regarding CAUTI prevention. Without more granular details of the content
or testing of patient and family engagement components, it was difficult to identify areas of
engagement that were effective at addressing process measures, such as comprehension or
motivation to take action, and outcome measures, such as CAUTI rates. This review
demonstrates the need for further research on developing standardized approaches to involve
patients and families in CAUTI prevention efforts that are comprehensible and transferable.
Aim 2 (Chapter 3)
In Aim 2, we used participatory design methods to develop a parent-facing CAUTI
prevention educational pamphlet. In this study, we found that parents preferred to see risk
conveyed explicitly, such as through bladder redness and skin irritation, and wanted clarity on
the catheter care activities that they should do. We also found that parents particularly
appreciated information that instilled ‘peace of mind’ regarding their child’s condition, and that
parents desired to use the pamphlet to encourage their child’s comprehension of intended
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messages. Overall, we found that parents were enthusiastic about being engaged in CAUTI
prevention practices, and that it was especially important to include a combination of text,
imagery, and prompts to communicate with providers to supplement the information provided.
Aim 3 (Chapter 4)
Finally, in Aim 3, we conducted an environmental scan to summarize the content and
format of parent-facing resources about antibiotic use and resistance information provided by
free-standing children’s hospital websites across the US. We found a total of 33 hospitals that
had a parent-facing resource available, and among those, all included information about
indications of antibiotic use, adhering to antibiotic prescriptions, and calls to communicate with
providers about optimal antibiotic use. Overall, we identified a need for increased accessibility of
resources in terms of language, use of imagery, and readability. We also found that generally,
resources provided a wide range of useful information for parents that addresses common
misconceptions that contribute to the inappropriate use of antibiotics. For instance, resources
provided ample information about viral vs. bacterial infections and highlighted the consequences
of antibiotic resistance.
Theoretical Framework
In this dissertation, we conducted 3 studies that explored the role of patient and family
engagement along the continuum of engagement in direct care, in the context of CAUTI
prevention and antibiotic resistance (Figure 1) (Carman et al., 2013). In Aim 1, we summarized
current interventions that include elements of patient and family engagement in CAUTI
prevention. We found that most of the interventions were concentrated in the consultation
(verbal education and flyers) and involvement (interactive classes, participation in rounds) levels
of engagement, with only a few studies reaching partnership and shared leadership that involved
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patients in developing their plan of care. Although interventions were represented across the
continuum of engagement, we had difficulty evaluating the interventions that were categorized
within the consultation and involvement sections. Oftentimes, these articles did not provide
sufficient detail on the components of the intervention, and/or were paired with other strategies
such that we were unable to assess whether or not the patient and family engagement component
was effective in helping to achieve the overall goal. For example, patient-centered rounds were
considered involvement, but studies did not provide additional detail as to how patients interacted
with the healthcare team and what they were able to communicate. By contrast, the interventions
that used partnership and shared leadership were detailed randomized controlled trials in which
patient and family engagement strategies and outcomes were clearly described, were
implemented using previously tested educational materials, and were evaluated with validated
tools.
In Aim 2, we demonstrated an application of involvement by developing an educational
pamphlet with parents. In this study, parents expressed their preferences for learning about
CAUTI prevention in children, which influenced the iterative design of an informational
pamphlet. We found that some of our initial assumptions about what parents wanted to see were
challenged during the process and so the design of the pamphlet changed in response to their
feedback. Although the process of participatory design itself was a form of involvement, we
found that many of the preferences parents had could be categorized as partnership and shared
leadership, in which “treatment decisions are made based on patients’ preferences, medical
evidence, and clinical judgment” (Carman et al., 2013). For instance, parents were interested in
learning what questions to ask the healthcare team so they could help to monitor the amount and
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color of their child’s urine, and were interested in having clear boundaries about their role in
preventing infection.
Finally, in Aim 3, we summarized the content and accessibility of resources available to
parents regarding antibiotic use on children’s hospital websites, which was categorized under
consultation. To accomplish this, our method attempted to simulate the information-seeking
experience of parents visiting a children’s hospital website to find information on antibiotics. We
found that roughly half of the total screened hospitals had a resource available. Upon analyzing
the available resources, we found that hospitals largely focused on communicating the risk of
antibiotic resistance and its associated consequences, provided prompts for parents to
communicate with providers, and provided calls to action on how to properly adhere to antibiotic
prescriptions. Although we were only able to summarize the information available to parents if
they were to consult a website for this information, the calls to action and rich amount of content
we found pose multiple opportunities for parents to approach involvement or partnership and
shared leadership with their healthcare teams.
To summarize, we identified multiple opportunities across the three studies for
engagement strategies to span across the continuum of engagement, and potentially influence
one another. The common thread between all of the studies asserts that to reach effective
engagement at any level, a rigorous development and evaluation process is vital. On the
consultation level, patients can access health resources online or use an informational flyer, but
without proven effectiveness of communicating the intended message using those resources, the
utility of these tools is questionable. Using involvement may provide more opportunities for
testing certain processes such as satisfaction or quality of care when patients are asked about
their preferences, but, again, communication between patients and providers should be evaluated
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to determine whether or not the intended information is being exchanged. When patients reach a
level of partnership and shared leadership, they essentially work with the healthcare team to
ensure that their values and preferences are consistently applied to health decisions. Receiving
patient feedback and input on this level is essential, and there must be open lines of
communication between patients and clinicians to determine that. Although not all interventions
need to be on the level of partnership and shared leadership, the idea of engaging patients and
families in intervention development, implementation, and evaluation applies across the
continuum. In this dissertation, we identified multiple opportunities to approach this engagement
more rigorously so that future research can identify what elements are achieving ‘meaningful’
engagement (e.g. brings across intended messages or prompts intended actions), and how to
improve upon them. This dissertation focuses solely on the direct care level of engagement, but
provides implications for influencing further levels of engagement in the clinical setting and
policy.
Practice Implications
The findings of this dissertation have several implications for clinical practice. First, in
our systematic review, we provide a summary of existing interventions that have already been
applied to practice and offer suggestions for future interventions to provide more specific details
and transferability, so that future interventions can draw upon or tailor successful approaches in
their own practice. For instance, when patients are involved in daily rounds as a method of
engagement, it is important to evaluate what information was gained or communicated in this
interaction to identify what communication strategies were or were not effective. Additionally,
when patients are provided with informational flyers or brochures, a rigorous design process and
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evaluation for comprehension can help to identify future use or applications of these strategies
with other patients.
Second, as a result of our participatory design study, we provide insights from parents as
to what their preferences are in an educational pamphlet aimed to engage them in CAUTI
prevention practices in the hospital setting. Among these suggestions, we included multiple
information needs, such as a preference to see risks conveyed explicitly with imagery, and
specific prompts for parents to ask the healthcare team about the urinary catheter and what is
considered ‘normal’ for their child.
In our environmental scan, we also provide a comprehensive summary of parent-facing
antibiotic information available in children’s hospital websites, which is timely in the midst of
the COVID-19 pandemic in that during this time, parents may seek online information resources
more than ever to offset an unnecessary office visit or supplement a virtual one. We highlight
opportunities for hospitals to improve on the availability and accessibility of these resources,
which include providing resources on more hospital websites, including more multi-media
approaches to supplement text, and evaluating existing resources for comprehension among
audiences with varying levels of health literacy.
Policy Implications
The findings from this dissertation have several policy implications. Healthcareassociated infections such as CAUTI and antibiotic resistance are two global issues that are
detrimental to health and continue to pose challenges to healthcare systems despite continued
efforts to mitigate them (CDC, 2015a; World Health Organization, 2018). Many existing
guidelines about CAUTI prevention and antibiotic stewardship have recently recognized the
utility of using patient and family engagement as a component of preventing these issues, and
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this dissertation highlights that the most effective way to implement patient and family
engagement in these areas remains unclear without rigorous, transferable approaches. This
dissertation presents opportunities and suggestions on how to approach engagement with
transferable methods, which, in turn, may contribute to the development of more concrete
policies and mandates on how specifically to engage patients and families in CAUTI prevention
and optimal antibiotic use.
Additionally, this dissertation highlights implications to improve upon engagement with
rigorous methods, which can provide further opportunities for patients and/or families to be
involved in higher-level engagement activities such as serving on hospital advisory councils or
public agencies to represent the voice of the target populations to which the policies apply
(Carman et al., 2013).
Strengths and Limitations
There were several strengths and limitations in this dissertation. A major strength of this
dissertation is that we used rigorous methods in each study. In the systematic review, we
followed standardized PRISMA guidelines and the Down’s and Black quality appraisal tool to
appraise all included studies. We used a reproducible search strategy and verified all findings
with the team until consensus was reached.
In Aim 2, we used rigorous methods to develop, refine, and finalize an educational
pamphlet for parents regarding CAUTI prevention. This study provides valuable insights from
parents that may inform future design, content, and visual elements that enhance comprehension
of CAUTI prevention in children. Additionally, given the current in-person research restrictions
due to the COVID-19 pandemic, we demonstrate the feasibility of remote data collection
approaches as alternatives to previously established in-person participatory design methods. We
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successfully obtained feedback from target audiences and informed the development of a
pamphlet through use of online survey software and video-conference software.
In Aim 3, we conducted an environmental scan that synthesized existing parent-facing
resources regarding antibiotic use across children’s hospital websites. We created a data
collection form and protocol to extract key information from websites, and screened multiple
websites in duplicate to ensure consistency. We captured a comprehensive range of content,
format, and accessibility information regarding antibiotic use in pediatrics directed toward
parents, which provides valuable insights as to what information is available and what warrants
future research.
This dissertation also had several limitations. In the systematic review (Aim 1), it is
possible that we may have missed relevant studies due to our eligibility criteria, search strategy,
and limitation to articles published in English. Additionally, our search terms may not have fully
encompassed patient and family engagement strategies, since we used an existing definition of
patient and family engagement to curate the search terms. Finally, it is possible that we may have
missed relevant articles due to the patient/family-related search terms not being within the
abstracts of articles.
In Aim 2, it is possible that we may not have captured all relevant feedback on our
pamphlet due to the virtual nature of the design sessions. Because sessions were conducted
virtually, parents were able to zoom in on components, which prevented us from assessing
smaller details that would otherwise have been assessable in a physical copy. Next, our sample
consisted of mostly college-educated individuals with adequate health literacy, and due to
research restrictions on in-person recruitment, we used online platforms and social media to
recruit participants, which may have limited the range of feedback we received on the
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comprehensibility of certain graphical and text elements. Finally, we assessed comprehension
informally through discussion, and therefore did not specifically assess how much parents
learned, or what actions they would take based on the information learned in the pamphlet.
In Aim 3, the environmental scan, we may have missed important information due to our
sample of using only free-standing children’s hospitals and our approach of only searching the
word ‘antibiotic’ and not searching other specific conditions that may be associated with
antibiotic use. We also only included resources that used wording directed toward parents (e.g.
‘your child’) and therefore our results may not represent all available information regarding
antibiotic use in children’s hospital websites. Finally, not all US states are represented in the
sample, which may limit national generalizability.
Future Research
As patient and family engagement recommendations continue to appear in guidelines and
become a standard of care delivery, it is important for future research to obtain more concrete
measures of its effect on care. Patient and family engagement is generally understood as a care
preference by patients and clinicians, but evidence is lacking on the connection between specific
engagement strategies and patient safety, cost, and action (Cené et al., 2016; Park & Giap, 2020).
In Aim 1, a barrier to analyzing patient and family-facing approaches was a lack of detail due to
their integration into grouped or bundled interventions. In future grouped or bundled CAUTI
prevention interventions, researchers would likely benefit from providing ample detail of the
development, content, and implementation strategy of patient and family-facing components, or
capture evaluative process measures (e.g. comprehension) to identify the effect of engagement
efforts to inform future approaches.
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One approach to ensuring that rigorous and testable methods are used to engage patients
and/or families is through participatory design, which we demonstrated in Aim 2. Future
research seeking to test comprehension and evaluate actionability in patient/family-facing
interventions may benefit from using this strategy to develop resources in the future.
Participatory design methods allow for a transferable strategy that informs the components of an
intervention with evidence, and therefore sets up the opportunity for further testing and
evaluation in practice.
Finally, in Aim 3, we provide a summary of information and highlight opportunities for
hospital websites to involve parents in learning about antibiotic use and resistance. Existing
parent-facing resources provided a wide range of information, but there were multiple limitations
on accessibility, in terms of format, readability, and language. Future research should include
evaluative trials of existing resources to determine the components that are most frequently
accessed and are the most effective at communicating key messages to target audiences with
varying levels of health literacy to focus in on the specific information needs of parents. In
addition, since children’s hospitals may have only recently started to include antibiotic use and
resistance information for parents due to recent guideline recommendations in 2019, future
research should replicate this process and provide updated accounts of information available on
hospital websites.
Overall, this dissertation highlights important opportunities for patients and/or families to
be engaged in care, in the context of preventing CAUTI and antibiotic resistance. Notably,
national guidelines and hospitals encourage engagement efforts, but evidence remains unclear as
to whether or not these efforts are achieving their intended outcomes when implemented into
practice. A considerable amount of collaboration between researchers, healthcare providers,
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organizations, and policymakers is required to determine what elements of engagement are
effective, and how to best implement them.
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Appendix A
Discussion Guide for Formative Focus Group with Parents
Introduction:
Hello, good morning/afternoon/evening. Thank you for your interest in
participating in this discussion. My name is _________. We are here to talk about your
opinion on an educational tool for parents. We are creating an educational tool for
parents to use to learn about taking care of their child. We are asking for your opinion
because we want to know what type of information parents would find useful. We also
want to know how the information should be presented.
Just a reminder, this conversation will last between 30-60 minutes. We will be
talking about general information that you would prefer to see in an educational tool,
and then talk about how you would want to see it delivered. If you don’t feel comfortable
answering certain questions, please don’t feel the need to answer them. Also, if you
would like to end the conversation at any point, you are welcome to leave at any time if
you need to.
After agreeing to participate:
I’d like to set some ground rules for discussion. First, there are no right or wrong
answers. We are interested in your opinions and experiences. Second, to make sure
that no important information is lost, I ask that only one person speaks at a time. Third,
because we have a limited amount of time and because I’d like for everyone to have a
chance to speak, I will at times loop the conversation back to the interview guide.
Are there any questions or other ground rules anyone would like to set for the
rest of the conversation?
Discussion guide:
As we begin this discussion, I just want to give you a quick overview on what we
are focusing on today. We are gathering information to create an educational tool for
parents who are caring for their child with a urinary catheter. We want to provide
parents with important information so that they can take the best care of their child’s
urinary catheter. A urinary catheter (provide example of indwelling catheter) is a tube
placed in the body to drain and collect urine from the bladder. For purposes of our
discussion, when I refer to urinary catheters, I’ll be speaking about the indwelling type,
which means that the urinary catheter is left in the bladder, and collects urine by
attaching to a drainage bag. Sometimes, urinary catheters cause infections. Studies
show that many of these infections can be prevented by proper catheter care and
maintenance.
First, we will start by asking, how familiar are you with urinary catheters?
• Probe: Have you heard of urinary catheters before today?
• If familiar: Tell me more about your experiences with urinary catheters?
• Probes:
o Have you or someone you know had a urinary catheter?
o Explain what you know about catheter care.
o What do you know about catheter care risks?
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•

o What would you have liked to know about the urinary catheter?
o What kind of teaching, if any, have you received about urinary catheters?
If not familiar: Just to make sure that I gave a fair description of a urinary
catheter, can you please explain to me in your own words what a urinary catheter
is or what it is used for?

Getting started with the discussion, we are going to be creating an educational tool,
which is what we are asking for your feedback on. Research has shown that many
infections originating from urinary catheters can be preventable through proper catheter
care and maintenance.
We will be organizing the main areas of the educational tool into three “buckets” of
information: hand hygiene, skin care and assessment, and bag care and assessment.
Let me introduce the first main section. In the hand hygiene section, we want to
emphasize the importance of washing hands before and after contact with the catheter,
and making sure that the handwashing is done effectively.
Probes:
o What type of information would you like to see here?
o Is there anything that you would be interested in knowing more about?
o Why do you think that is important/not important to know about?
o How do you think we can carry out these concepts effectively?
o Is there anything you would like to see that would help you understand better?
o Is there anything you would prefer to see visually, like in an image or diagram?
o Is there anything else that you would like to discuss that we haven’t talked about
already?
The second section is skin care and assessment. Here, we want to discuss hygiene and
cleaning of the catheter and surrounding areas, and assessment for redness or
irritation. (Repeat “Probes”).
The final section is bag care and assessment. Here, we want to discuss the location of
the bag being below the bladder, how to assess for a blocked catheter, changing and
emptying procedures, and assessing the urine for color, odor, and other signs of
infection. (Repeat “Probes”).
My last question is: what format would you prefer to receive this information?
o Probe: Some possible formats include, an educational brochure, a packet of
information, an app, or a video.
Thank you for joining me in this discussion, we appreciate your input!
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Appendix B
Qualtrics Survey Questions and Answers for Phase 1
Responses n
Survey Question
Answer Options
(%)
1) The following statements will be in the brochure. Which image(s) help get the
message across clearly?:
(Select all that apply)
60 (58.8)

1.2) “Here are things you
might like to know about what
it means for your child to have
a urinary catheter.”

30 (29.4)

Other (Describe the image that
you would prefer)
Total

12 (11.8)
102

30 (23.8)
12 (9.5)
1.3) “The catheter starts out
free of germs, but with time,
germs can travel up the tube
and cause infection in the
bladder.”

12 (9.5)
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39 (31.0)

21 (16.7)

Other (Describe the image that
you would prefer):
Total

12 (9.5)
126
29 (28.4)

59 (57.8)

1.4) “You can help by
following these three tips...”

6 (5.9)

Other (Describe the image that
you would prefer):
Total
1.5) “Ask questions, check in
with your healthcare team, and
notify your healthcare provider
if you see anything that
concerns you.”

8 (7.8)
102
14 (14.3)

53 (54.1)
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11 (11.2)

10 (10.2)

Other (Describe the image that 10 (10.2)
you would prefer):
Total
98
2. How important is each of these things to you, when learning about what a
urinary catheter looks like:
2.1) Show what the entire
structure of the urinary
catheter looks like, before it is
inserted the body.

2.2) Show what the catheter
looks like outside the body,
after it is inserted.

2.3) Show what the catheter
looks like inside the bladder.

2.4) Show the catheter in the
bladder, and show the bladder
around other internal organs
(such as the kidneys).

2.5) What additional
information would you like to
know about what a urinary
catheter looks like?

Extremely important
Very important
Moderately important
Slightly important
Not at all important
Total
Extremely important
Very important
Moderately important
Slightly important
Not at all important
Total
Extremely important
Very important
Moderately important
Slightly important
Not at all important
Total
Extremely important
Very important
Moderately important
Slightly important
Not at all important
Total

36 (40.4)
41 (46.1)
10 (11.2)
2 (2.2)
0 (0)
89
45 (50.6)
32 (36.0)
11 (12.4)
1 (1.1)
0 (0)
89
21 (23.6)
29 (32.6)
31 (34.8)
7 (7.9)
1 (1.1)
89
15 (16.9)
26 (29.2)
32 (36.0)
15 (16.9)
1 (1.1)
89

See Qualitative Results

3) How important is each of these things to you, when learning about washing your
hands or using hand sanitizer:
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3.1) Show a step-by-step of
how to wash your hands/use
hand sanitizer correctly.

3.2) Show common mistakes
people make when washing
their hands/using hand
sanitizer.
3.3) Show the areas on the
hand that people often miss
when washing their
hands/using hand sanitizer.
3.4) Show the most important
times for everyone in contact
with your child to wash or use
hand sanitizer on their hands
(such as before and after
touching your child's urinary
catheter).

Extremely important
Very important
Moderately important
Slightly important
Not at all important
Total
Extremely important
Very important
Moderately important
Slightly important
Not at all important
Total
Extremely important
Very important
Moderately important
Slightly important
Not at all important
Total
Extremely important
Very important
Moderately important
Slightly important
Not at all important
Totals

42 (47.2)
28 (31.5)
15 (16.9)
4 (4.5)
0 (0)
89
45 (50.6)
31 (34.8)
10 (11.2)
3 (3.4)
0 (0)
89
47 (52.8)
32 (36.0)
9 (10.1)
1 (1.1)
0 (0)
89
59 (66.3)
23 (25.8)
5 (5.6)
2 (2.2)
0 (0)
89

3.5) What additional
information would you like to
know
about handwashing/sanitizing?
4) What additional information
would you like to see in
an educational resource for
parents about urinary catheters
in their child?

See Qualitative Results

Qualitative Results
Survey Question

Category

What additional information
would you like to know
about what a urinary catheter
looks like?

Exemplar Quote(s)
“Any risks that are
apparent from the use
of a urinary catheter.”

Depiction of risk

“What signs of
infection look like temperature, pain. just
to give the idea of how
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important is to keep it
clean.”
“How to clean and to
manage it in a safe
way.”

Cleaning procedures

“Special care for the
type of material,
cleaning or washing,
change time.”
“Why is it important to
keep it clean?”
“How long you should
wash your hands for,
and how often.”

What additional information
would you like to know
about handwashing/sanitizing?

How long to wash
hands

“How many minutes
are needed to wash
your hands”
“How long to wash
hands for it to be
effective.”

Who to contact

“What to do if you
think there’s a
problem?”
“Who can I call if I
need help or advice?”
“Maybe if the urine
does not look right,
something that a parent
can look out for to tell
the doctor”

What additional information
would you like to see in
an educational resource for
parents about urinary catheters
in their child?
Signs of infection

“Signs of infection or
something wrong with
the catheter.”
“What would be the
symptoms for me to
call for medical help.”
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Appendix C
Iterative Semi-Structured Discussion Guide for Participatory Design Sessions
Introduction:
Hello, good morning/afternoon/evening. Thank you for speaking with me today. My
name is _________, and this is my team member, _________. We are here today
because we are creating an educational handout for parents to learn about taking care
of their child with a medical device in hospital. We are asking for your opinion because
we want to know how to present the information to parents.
If you don’t feel comfortable answering certain questions, please don’t feel the need to
answer them. Also, if you would like to end the conversation at any point, you are
welcome to stop at any time if you need to.
Before we start, I’d like to emphasize the following: first, there are no right or wrong
answers. We are interested in your opinions and experiences. Next, because we have a
limited amount of time, I will use an interview guide to steer our conversation.
What questions do you have before we start the rest of the conversation? Does
everyone agree to keep this conversation confidential? I will start the recording now.
Discussion:
We can begin this conversation with introductions first. You can use a real or fake name
(if group session: and share it with the group).
During this conversation, we will be asking you questions about a few different images.
We are asking you about these images because we would like to know what you think
would work best for a parent who is with a child between 6-12 years old in the hospital
with a medical device.
I want to talk a little bit about the background on the medical device. This device is
called a urinary catheter. (show example image of a urinary catheter)
• What is your current understanding of a urinary catheter?
To make sure we are all on the same page, a urinary catheter is a tube that is inserted
into the bladder to drain urine, and is usually put in place after a surgery or in a situation
where a child is not able to pass urine on their own.
Imagine that a child has this device in the hospital. The nurse will be coming to help with
it, but the parents play an important role in helping to prevent infections.
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It is important to care for this device and keep it clean, because the child is at risk for
developing an infection and allowing germs into the body. The nurse will give the
parents a resource to help the parents learn about what to do to prevent these
infections.
We are asking for your thoughts and opinions on what parts of this resource you think
would be most helpful for a parent in this situation. Again, there are no right or wrong
answers. We want to know your honest opinions.
Share screen with each image:
• What information do you think we are trying to communicate with this image? What
does this image mean to you?
For images signaling maintenance activities/calls to action:
• Would this image motivate you to do this activity/take this action? o Explain why this
would or would not motivate you.
Presenting groups of images side-by-side:
•
•
•
•
•

Which of the images do you prefer?
Why is that your preference?
How can the images be improved?
Is there any information missing?
Is there information that you don’t need or that we should take out? Closing:

• Is there anything else anyone would like to add?
I would like to give a final reminder to keep everything shared today confidential. Thank
you for speaking with us today, we really appreciate your input!
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Appendix D
Final Pamphlet Renderings
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Appendix E
Environmental Scan Protocol
A. PRELIMINARY SCREENING
1. In AirTable, enter preliminary information and Children’s hospital website under review.
2.

Scan the hospital’s homepage for a link to a patient portal/external health record available
for patients to view their health records online.

3. Enter the patient portal provider name in AirTable Database under the item “Patient Portal”.
4. Locate patient-facing health information library if available by scanning the hospital’s
homepage. If there is no patient/family health library available, skip to section C.
B. PATIENT/FAMILY HEALTH LIBRARY SEARCH
5. Search for the term “antibiotic” in the library’s search bar, or by scanning through the
available links in the library.
6. Identify resources relevant to patient/family education on antibiotic use and/or antibiotic
resistance.
a. Examples of key-words include: “antibiotic use,” “antibiotic” “antibiotic resistance”
“antibiotic stewardship”
b. Do not identify resources that are specific to disease conditions.
7. Screen identified resources for inclusion.
a. INCLUDE only if the resource contains language directed toward the caregiver of
a child (e.g. “your child,” “you as a parent,” “parents like you”).
8. Extract key information from each identified resource as separate entries in Airtable using
the Data Collection Guide as needed.
C. INTERNAL HOSPITAL WEBSITE SEARCH
9. Search the term “antibiotic” using the website’s internal search bar.
10. Repeat STEPS 6, 7, & 8.
D. GOOGLE SEARCH OF HOSPITAL DOMAIN
11. Perform a Google search of the hospital domain page.
a. Format of search: site:url keyword (e.g. site:www.childrensal.org antibiotic)
12. Repeat STEPS 6, 7, & 8.
E. SEARCH CONCLUSION
13. If NO RESOURCES IDENTIFIED: Check selection box titled “No Resource Available”
and proceed to next website.
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Appendix F
Environmental Scan Data Collection Guide
Category
General
Information

Data Field
Hospital

Answer Options
Drop-Down

State

Drop-Down

Date

MM/DD/YYYY

Data
Collector
Name
Homepage
URL
Patient Portal

Name Select

No Resource
Available
URL of
Resource

Free text: URL

Enter the URL of the
hospital homepage.
Single select:
Select the patient portal
o EPIC
affiliated with the hospital
o UnitedHealth
website that is available for
o MedlinePlus
use among
o MyChart
patients/families to access
o FollowMyHealth
health record data using a
o No Patient Portal Available log-in.
o Other
Checkbox
Check this box if there are
no eligible resources after
screening is complete.
Free text: URL
Enter the URL of the
referenced educational
resource.

Patient-Facing Checkbox
Library
Available?

Content:
Viral vs.
Bacterial

Criteria
Select the name of the
hospital.
Select the state the hospital
is located in.
What date is the field entry
entered?
Select the name of the data
collector.

Method of
Identification

Multiple select:
o Pt/Family Health Library
o Internal Website Search
o Google Domain Search

Mention viral
vs. bacterial
infections?

Checkbox
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Check this box if there is a
patient-facing health
information library
available from the
homepage of the hospital.
What method(s) were used
to identify the teaching
resource? (Enter ALL
sources that the resource
was identified through.)
Does the resource mention
or attempt to explain to the
target audience what the
difference between viral

What
conditions
were
mentioned re:
viral vs.
bacterial
infections, if
any?

Use/Overuse
Consequence
s

Optimization

Multiple select:
o Strep Throat
o Whooping Cough
o Urinary Tract Infection
o Sinus Infection
o Middle Ear Infection
o Bronchitis/Chest Cold
o Common Cold/Runny Nose
o Sore Throat (Not Strep
Throat)
o Flu
o Pneumonia
o OTHER
o No Condition Mentioned
Information
Multiple select:
re:
o Risk of C.Diff
consequences/ o Common Side Effects (e.g.
risks of
Nausea)
antibiotic
o Adverse Effects (Hives,
use/overuse
Allergies)
o MRSA
o Antibiotic Resistance
o OTHER
o Topic not discussed
Information
Multiple select:
re:
o Culturing/Tailoring
optimization
Antibiotics
of abx use
o Penicillin Allergy
Information
o OTHER
o Topic Not Mentioned

and bacterial infections
are?
Select all conditions
mentioned (if any)
regarding the discussion of
viral vs. bacterial
infections.

What topics are mentioned
when discussing potential
risks or consequences of
antibiotic use or overuse?

What topics are mentioned
when discussing the
optimization of antibiotic
use (e.g. using the most
appropriate antibiotic for
the condition)?

Adherence

Information
Multiple select:
re: adhering to o No skipping doses
the
o Use for full amount and time
prescription
prescribed
o Don't use someone else's
prescribed abx
o Topic not mentioned
o OTHER

What information is
provided regarding
following the regimen
indicated by the
prescription, or about
managing or using
antibiotics in general?

Calls to
Action

Calls to action
mentioned:

How does the resource
encourage the reader to
take a specific action

Multiple select:
o Do not pressure provider for
abx
141

Format

Readability

o Ask about alternate forms of
symptom relief
o Ask about side effect
management of abx
o Ask about purpose of abx
o Ask about necessity of abx
o Call provider at signs of side
effects
o Call 911 at adverse/allergic
reactions
o OTHER
o Topic not mentioned
Multiple select:
o Supplemental images
o Text with headings
o Printable handout
o Video
o Audio
o OTHER

regarding the care of the
child? This can include
prompts for
communication,
participation in care, or
monitoring.

The
resource(s)
are available
in the
following
language(s)
other than
English:

Multiple select:
o Spanish
o French
o Chinese (Traditional)
o Chinese (Simplified)
o Korean
o Portuguese
o Vietnamese
o OTHER
o Only available in English

Select the languages that
the resource is available in
(full resource must be
translated)

SMOG Score
calculation

Free Text Entry (Score format:
X.XX)

Enter the first 200 words
(roughly 2 paragraphs) of
text, if available, into the
SMOG score calculator
under “Direct Input”:
https://www.webfx.com/to
ols/read-able/

Does the
resource
include:
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Select all visible
formatting that applies to
this resource.

