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Background: Clostridium difficile infection (CDI) is associated with significant morbidity and mortality.
Computerized clinical decision support (CCDS) tools can aid process improvement in infection preven-
tion and antibiotic stewardship, but implementation and health care workers (HCWs) uptake of these
tools is often variable. The objective of this study was to describe HCWs’ perceptions of barriers and fa-
cilitators related to uptake of CCDS tools as part of a CDI reduction bundle.
Methods: We conducted a qualitative study among HCWs at 2 acute care hospitals in Maryland. Semi-
structured interviews and structured surveys were completed by HCWs to evaluate their perception to
CCDS tools at 2 different stages: predevelopment and preimplementation. Emergent themes and pat-
terns in the data were identified and condensed.
Results: Gaps in CDI-related knowledge and in communication between HCWs were identified through-
out the evaluation. HCWs agreed on the potential of the tools to improve CDI diagnosis, prevention, and
control. An important barrier for uptake was the perceived loss of autonomy and clinical judgment, whereas
standardization and error reduction were perceived advantages.
Conclusions: These observations shaped the development and implementation of the CDI reduction bundle.
Qualitative findings can provide valuable contextual information during the development stages of CCDS
tools in infection prevention and antibiotic stewardship.
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BACKGROUND

Despite prevention efforts, Clostridium difficile infection (CDI) rates
have remained high across the United States, suggesting that
new interventions are needed.1 Electronic health record–based
computerized clinical decision support (CCDS), a technology that
uses patient-specific data to provide relevant pieces of knowledge
at the point of care, has been used to optimize infection control and
antibiotic stewardship activities.2-6 However, the use of CCDS spe-
cifically for CDI prevention and control has been more limited.6-9

Although studies report improved user performance when CCDS tools
are implemented,3,10 health care workers’ (HCW) uptake is not
guaranteed.11,12

This study is part of an initiative implementing and assessing
the impact of a CCDS-based bundle for reducing hospital CDI
rates. This study aimed to describe HCWs’ perceptions of barriers
and facilitators related to uptake of computerized tools for CDI
reduction.

MATERIALS AND METHODS

We conducted a qualitative study among HCWs at 2 acute care
hospitals in Maryland to explore the perceived barriers and facili-
tators related to the uptake of a CDI reduction bundle.

Data collection

The CCDS tools used as part of the CDI reduction bundle were
evaluated at 2 different time points: (1) predevelopment of the elec-
tronic tools and (2) preimplementation of the electronic tools (Fig 1).

For the pre-development evaluation, we conducted in-person
semi-structured interviews with a convenience sample of HCWs in-
cluding physicians, nurses, pharmacists, radiology technicians, and
environmental services (EVS) workers in December 2016. The in-
terviews were composed of 2 different sections: (1) a structured
section to assess CDI-related knowledge, and (2) a semi-structured
section with open-ended questions to assess their perceptions of,
and agreement with, the tools included in each of the CDI bundle
components. For each interview, the HCWs’ occupation determined
the components to be addressed (Table 1). An example of an asked
open-ended question is the following:

The C difficile reduction bundle is planning to generate an au-
tomatic order for contact precautions that is coupled to C difficile
testing. In other words, when you order a C difficile test in the system,
automatically a contact precautions order will be generated for this
patient.

• Would you agree with this measure? Why or why not?
• Do you think this tool will facilitate the health care provider’s

ordering of contact precautions?
• Would you prefer if the system allow you to opt out of the au-

tomatic contact precautions ordering? Why or why not?

To reduce potential interviewer bias, research team members (epi-
demiologist, nurse practitioner) with no association to either hospital
acted as interviewers. The interviewees were informed the inter-
view was anonymous and voluntary.

For the pre-implementation evaluation, a self-administered struc-
tured survey was completed by a convenience sample of 13 HCWs
(physician or physician assistant role only) in September 2017 to
evaluate the level of agreement toward the electronic tools ready
for implementation. The survey included screenshots for each of the
new electronic tools, including alerts, hard stops, and order sets. This
study was approved by the Institutional Review Board at the Uni-
versity of Maryland, Baltimore.

Data processing and analysis

All interviews were audio-recorded and transcribed verbatim.
Both interviews and surveys were anonymous and de-identified. For
the CDI knowledge section, we calculated percent agreement with
each CDI-related statement, stratified by occupation. For the pre-
implementation stage survey, medians of agreement levels were
estimated.

Nvivo 11 (QSR International, Burlington, MA) was used to analyze
the open-ended questions and to guide the thematic analysis. Three
research team members (N.B., G.L.R., and L.M.O.) performed con-
ventional content analysis on 4 randomly selected interview
transcripts to create an initial coding scheme that was later refined.
Two of these 3 reviewers independently coded each transcript to
ensure consistency of coding. Emergent themes and patterns in the
data were identified. Through reviewer consensus, themes were con-
densed into overarching categories and subthemes which were
supported with the strongest direct quotations (subsequently re-
ported in results section).

RESULTS

Pre-development stage

CDI-related knowledge among HCWs
Of the 34 HCWs (17 from each hospital) who participated in the

structured interviews, 11 were nurses, 9 were physicians, 3 were
pharmacists, 4 were radiology technicians, and 7 were EVS workers.

Fig 1. Graphic representation of study timeline. CCDS, computerized clinical decision support.
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