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To the Editor—Animal-assisted intervention (AAI) programs,
used extensively in healthcare facilities, have numerous reported
benefits to patients.1–3 These programs have increasingly been used
for healthcare workers, as a targeted intervention to reduce occu-
pational stress and burnout symptoms.4 However, barriers, specifi-
cally infection control concerns, prevent AAI programs from being
used in many hospitals and among their diverse populations. This
has become more apparent during the coronavirus disease 2019
(COVID-19) pandemic, and many AAI programs have been sus-
pended due to apprehension about coronavirus spread, despite the
critical need for proven mental health support programs for
patients and employees during this taxing period.

This qualitative study aimed to capture opinions pertaining to
benefits and concerns related to AAI from individuals directly
involved in hospital programs, particularly occupational health
benefits for hospital staff and infectious disease concerns. We
report on these key stakeholders’ perspectives and experiences
and, through these reports, present a conceptual framework to rec-
ommend measures to better implement and support these pro-
grams. Although we focused our research on infectious diseases
broadly, participant responses and our research findings are reflec-
tive and applicable to concerns for AAI programs related to the
COVID-19 pandemic.

As part of a larger study on hospital AAI program-related risks
and exposures, we interviewed 37 healthcare workers and therapy
animal handlers from multiple hospitals. We thematically coded
interview transcriptions based on deductive programmatic frame-
work analysis. The study underwent research ethics review and
approval. Further details on methodology and study participants
have been previously published.5

Participants reported that these programs did benefit hospital
staff by reducing stress and bolstering morale. They felt this led

to an improvement in job performance through increased
employee engagement, and by providing an “additional tool in
their toolbox” for improved patient care. Finally, these programs
were reported to be a gateway to other therapy programs, such
as mental health counseling. In spite of these cited benefits, partic-
ipants identified administrative barriers to implementation, such
as balancing clinical duties. They conveyed that these obstacles
could be overcome with appropriate leadership, and from collabo-
ration across the hospital and management “buy-in,” to under-
score the value of staff inclusion in AAI.

Infection concerns were reported as a frequent barrier to pro-
gram implementation, both for patient and healthcare worker use.
Participants described their concern of the dog serving as an inter-
mediary vector of pathogen spread among patients, staff, and the
hospital environment. However, many participants, both pet
therapy handlers and healthcare workers, felt this risk was minimal
due to effective control measures, which should target the animal,
the patients, and the hospital environment, designed with practical
input frommultiple stakeholders. The primary facilitator to appro-
priately enact control measures was the designation of individuals
responsible for safety, and relevant training for all individuals
involved with these programs about potential infectious risks
and mitigation strategies.

Based on these reports, we developed a conceptual framework
(Fig. 1), adapted from the Consolidated Framework for
Implementation Research6 and the Environmental Protection
Agency’s Risk Management Framework,7 which links our major
themes in the context of program implementation. Hospital objec-
tives and needs feed into program implementation, accomplished
by addressing program barriers through facilitators (blue box).
Perceived barriers, both administrative and infection risk as
described, can be addressed through a risk management frame-
work (yellow box): (1) identify the hazard (eg, infection concerns),
(2) assess and characterize said hazard, and (3) hazard manage-
ment through applying and monitoring control measures. This
approach results in an adaptive protocol based on individual pro-
gram needs. Critical to the design and execution of program imple-
mentation is multiple stakeholder and hospital leadership
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engagement (red boxes) to ensure diverse, comprehensive input on
protocols. Implementing adaptive AAI programs, through targeted
facilitators, results in program benefits for both patients and staff,
such as those listed in the figure, since many program barriers and
facilitators apply to both. This ultimately creates a reinforcing feed-
back loop improving program implementation by substantiating
hospital needs.

Our qualitative study provided insight into appropriate AAI
program implementation, both directed towards patients and
HCW, based on the unique experiences and perspectives from
individuals actively involved in these programs with crucial roles
in their administration. Through participant reports and develop-
ing our conceptual framework, we identified 3 major areas for pro-
gram improvement. First is the need for a tailored risk assessment
to understand barriers unique to individual programs, hospitals,
departments, and patient populations, to develop adaptive proto-
cols. Secondly, leadership roles, or “champions,” are essential to
advocate for the programs’ worth, plus communicate and ensure
adherence to policies critical to success. Lastly, collaboration across
the hospital is needed to design protocols for AAI with input from
multiple stakeholder groups to ensure that program guidelines are
comprehensive and practical.

This conceptual framework can serve as a scaffold for hospitals
wishing to start or extend AAI programs, and it is noteworthy for
hospital administrators, healthcare epidemiologists, and occupa-
tional health specialists. More currently, this framework can be
used to design plans to restart suspended AAI programs due to
COVID-19, as well as potentially other patient well-being volun-
teer programs. The detailed level of contextual qualitative data
obtained from our participants can be utilized to develop a

practical quantitative survey to collect data from a wider scope
of hospitals and participant groups to increase our recommenda-
tions’ generalizability. The results of this, and future work, will
have significant implications in the utilization and preservation
of these valuable AAI programs.
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To the Editor—Hospital-acquired infections (HAIs) impact many
hospitalized patients, and they have a high mortality rate. HAIs cost
theUS healthcare system billions of dollars every year. Active resistors
and organizational constipators are in leadership positions and resist
change. They often block and delay the adoption of best practices,
which save money and lives.1

A strategy to overcome active resistors is to present scientific
evidence supporting new practices. The use of standardized cen-
tral-line bundle kits (SCLBKs) is an infection prevention program
that has proven to reduce central-line bloodstream infections
(CLABSIs).2 Bathing patients with a 2% chlorhexidine gluconate
(CHG) solution reduces annual CLABSIs and catheter-associated
urinary tract infections (CAUTIs).3 We have shown that delays in
implementing and increasing CHG compliance results in addi-
tional HAIs and costs.3 Here, we focus on the delay of implement-
ing SCLBK and CHG bathing on CLABSI and CAUTI infections.
We calculated the impact of active resistors and organizational
constipators on these infections over 5 years, and we present a
cost analysis.

Methods

Model structure

A discrete-time Markov chain model was implemented in
MATLAB to simulate patients moving through different patient
classes. We defined 4 classes: patients with a central line,
patients with a Foley catheter, and patients with both, and
patients with neither. Patients with central lines may acquire
CLABSIs, and patients with Foley catheters may acquire
CAUTIs. The distribution of patients depends on the class they
were in previously. The next day’s distribution was calculated
using the following formula:

X t þ 1ð Þ ¼ B � I � P � D � X tð Þ;
whereB is a transitionmatrix that represents the probability of getting
CHG bathed or obtaining a SCLBK, I is a transition matrix that rep-
resents the probability of getting an infection, P is a transition matrix
that represents the probability of obtaining a catheter or central line,
and D is a transition matrix that represents the probability of being
discharged. Patients with CLABSI or CAUTI may develop a secon-
dary infection of the other type. Each day, if a patient does not acquire
an infection or an intervention, the patient moves to the iþ 1 version
of the same class.

The patient’s average length of stay, 1/δk, differs for each class k.
The daily probability of getting an intervention p, ρp, was calcu-
lated using the following formula:

�p ¼ 1 � 1 � Kð Þδk ;

where K represents the percentage of hospitalized patients with
intervention p.

The infection rate, r, was calculated based on a compliance rate
of 60% for CHG bathing and by number of days since last inter-
vention. Here, η and κ are the reduction of incidence of CAUTI
and CLABSI due to CHG bathing and CLABSI due to SCLBK,
respectively, and were pre- to postintervention incidence.

Model inputs

Virginia Commonwealth University Health System is an 865-bed
academic medical center with 65,000 patient discharges estimated
annually. Prior to SCLBK and CHG bathing interventions, there
were 80 CLABSIs and 39 CAUTIs annually. The daily number of
patients used in the simulations was 850 patients.3 The probability
of a patient developing a CAUTI was 0.1257 per 1,000 patient days
and 0.2579 per 1,000 patient days for a CLABSI. Simulation results
were calculated at steady state. Parameter values are listed in Table 1.

One CHG bath costs $8.47. Patients who do not receive a CHG
bath on a given day are assumed to receive a bath with non-CHG
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