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Background: Urinary catheters, vascular catheters, and wounds,
such as pressure injuries are often hidden from view under gowns
and sheets (ie, out of sight, out of mind), contributing to prolonged
catheter use, infections, delayed interventions, and diagnostic
errors for symptoms (eg, fever or delirium) related to catheters
and wounds. We developed and pilot tested a digital bedside
“Patient Safety Display” of catheter and wound information to
improve awareness by rounding providers (ie, physicians and
advanced practice providers, APPs). Methods: The display devel-
opment was informed by clinical observations of provider rounds
and nurse handoffs, interviews, and iterative prototype testing with
clinicians in simulated cases using catheterized mannequins with
wounds. The display reports the presence and duration of urinary
and vascular catheter use, urinary catheter indication, and wound
presence and severity, from real-time mandatory nurse documen-
tation in the electronic medical record (Fig. 1). We conducted a
pilot study in a tertiary-care medical-surgical step-down unit with
20 private rooms, including a preintervention period and a post-
intervention period including 10 rooms without the display (con-
trol rooms) and 10 rooms with the display (intervention rooms).
We surveyed individual providers directly after rounds to assess
their awareness of their patients’ catheters and wounds compared
to medical record documentation. We also assessed display utility
and usability from postintervention clinician interviews and we
identified major themes using an adapted grounded theory
approach.Results: In total, 787 surveys were completed: 681 medi-
cine service with 89% response rate, 106 surgery service with 47%
response rate; 363 preintervention surveys, and 424 postinterven-
tion surveys. The surveys involved 176 unique patients and 47
unique providers. Among all 787 patient encounters, 156
(19.8%) had a transurethral indwelling urinary catheter (Foley),
314 (39.9%) had a central venous catheter (including PICCs),
and 247 (31.4%) had at least 1 pressure injury. Figure 2 summarizes
provider awareness of catheters and pressure injuries when present
as assessed for patients in the preintervention and postintervention
periods.Moreover, 13 clinician postintervention interviews yielded
preliminary themes regarding the display’s benefits and limitations
(Fig. 3). Conclusions: In this pilot study of a novel Patient Safety
Display, although provider awareness of Foley catheters, CVCs,
and pressure injuries appeared higher for patients in the interven-
tion rooms compared to awareness as measured in the

preintervention rooms and/or postintervention control rooms,
most of these comparisons did not meet statistical significance.
Clinicians varied widely in their personal assessments of the dis-
play as a useful tool for improving awareness and prompting dis-
cussion about catheters and wounds.
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Background: Catheter-associated urinary tract infections
(CAUTIs) are among the most prevalent healthcare-associated
infections (HAIs) globally, contributing to increased morbidity,
prolonged hospital stays, and increased healthcare costs.
Interventions that support prompt removal of the urinary catheter
are evidence-based actions to effectively reduce CAUTI rates.1

Objective: At the National Hospital of Tropical Disease
(NHTD), catheter removal interventions in the intensive care unit
(ICU) were implemented using quality improvement (QI) meth-
odology to reduce CAUTI incidence and urinary catheter device
utilization.Methods: Training was performed for ICU clinical staff
with knowledge checks before and after the program. A bedside
visual reminder of CAUTI risk and checklist to assess catheter need
were implemented.Weekly compliance of provided visual remind-
ers and checklists were measured using a simple audit tool. Device
utilization ratios (DURs, ratios of device days to patient days), and
CAUTI incidence rates (per 1,000 device days) were collected at
baseline (July–September 2018) and quarterly thereafter until
June 2019. Statistical significance was determined by an indepen-
dent t test. Results: In the first quarter (October–December 2018),
the CAUTI incidence rate decreased from 8.9 to 1.3 per 1,000
device days (P= .036). The ICU staff trained in CAUTI prevention,
mean knowledge scores before and after training increased from
68% to 87%. The DUR decreased slightly from 0.59 to 0.55 after
the first-quarter training then steadily increased in the following
quarter (0.60; January–March 2019) and after the intervention
(0.54; April–June 2019). CAUTI incidence rates also increased
but were still lower than at baseline: 4.8 and 6.3 per 1,000 days
of device use. Compliance of reminders was 51% during the first
quarter, increased slightly in the second quarter 62%, then

Fig. 3.
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decreased to 40% during the last quarter. The nurses’ adherence to
the daily checklist remained stable (>75%). Conclusions: This
CAUTI prevention project was the first use of quality improve-
ment methodology to implement change at NHTD. A trend
decrease in CAUTI was observed, though a greater decrease
occurred at the beginning of the intervention. Limited compliance
of daily reminders is likely reflected in no statistically significant
decrease in DUR. Possibly, this quality improvement project raised
awareness among clinicians to improve general CAUTI prevention
practices in the ICU without decreasing DUR. Given limited com-
pliance with reminder and checklists, the intervention will be
revised during the next PDSA cycle to improve adherence.
1Meddings J, Rogers MA, Krein SL, Fakih MG, Olmsted RN, Saint
S. Reducing unnecessary urinary catheter use and other strategies
to prevent catheter-associated urinary tract infection: an integra-
tive review. BMJ Qual Saf 2014;23:277–289.
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Background: Hand hygiene is the first defense against healthcare-
associated infections, yet studies show that adherence to hand hygiene
still remains low. An academicmedical center selected a beacon-based
automated hand hygiene reminder system to improve hand hygiene
adherence. Accountability is challenging to enforce without a reliable
means to measure hand hygiene adherence. The hospital used secret
shoppers to observe hand hygiene adherence. This method captures
an estimated 0.5%–1.7% of opportunities and may be influenced by
the Hawthorne effect.Methods: In November 2018, a phased trial of
an electronic hand hygiene reminder system began in 4 intensive care
units (ICUs). The system selected used a badge and beacon technol-
ogy. The badge identifies each care provider and displays colored
lights to show adherence status. Beacons are present on the patient’s
bed, soap, and hand sanitizer dispenser. These beacons establish a
“patient zone” that captures opportunities for hand hygiene. The spe-
cialty beds in the ICUs were supposed to remain on the units. A
patient transferring to a lower level of carewould be placed on another
bed or gurney when leaving the ICU. ICU staff were badged for the
system. Results: The phased implementation strategy had challenges
with beds, badges, and the system. Despite planning, education, and
communication, the beds left the ICU area, so the beaconed beds were
outside the ICU, and staff did not always wear their assigned badge.
There were issues with the system router as well. Unit leadership and
the infection control team worked on processes to get beds back into
the units. The implementation teamdecided to provide badges to staff
who regularly worked in the ICU to differentiate from consultation
groups that came to the ICU (andwere not badged). The system rout-
ers were plugged in at various places on the units and had become
unplugged so information was not sent for reports. Despite these
issues, over the year of implementation, the units did achieve an
increase in hand hygiene adherence from 48% to 85%. Collectively,
the units achieved a 53% reduction in central-line–associated blood
stream infection (CLABSI), reducing infections from 13 to 7 and a
35% reduction in methicillin-resistant Staphylococcus aureus

(MRSA), reducing infections from 8 to 3 as defined by the NHSN.
Conclusions:When implementing a beacon-based, automated hand
hygiene system, staged implementation can be challenging. To avoid
these challenges, facility-wide implementation is preferable.
Funding: None
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Background: Antibiotics are the most prescribed medicines
worldwide, accounting for 20%–30% of total drug expenditures
in most settings. Antimicrobial stewardship activities can provide
guidance for the most appropriate antibiotic use. Objective: In an
effort to generate baseline data to guide antimicrobial stewardship
recommendations, we conducted point-prevalence surveys at 3
hospitals in Kenya. Methods: Sites included referral hospitals
located in Nairobi (2,000 beds), Eldoret (900 beds) and
Mombasa (700 beds). [Results are presented in this order.]
Hospital administrators, heads of infection prevention and control
units, and laboratory department heads were interviewed about
ongoing antimicrobial stewardship activities, existing infection
prevention and control programs, and microbiology diagnostic
capacities. Patient-level data were collected by a clinical or medical
officer and a pharmacist. A subset of randomly selected, con-
senting hospital patients was enrolled, and data were abstracted
from their medical records, treatment sheets, and nursing notes
using a modified WHO point-prevalence survey form. Results:
Overall, 1,071 consenting patients were surveyed from the 3 hos-
pitals (n= 579, n = 263, and n= 229, respectively) of whom >60%
were aged >18 years and 53% were female. Overall, 489 of 1,071 of
patients (46%) received ≥1 antibiotic, of whom 254 of 489 (52%)
received 1 antibiotic, 201 of 489 (41%) received 2 antibiotics, 31 of
489 (6%) received 3 antibiotics, and 3 of 489 (1%) received 4 anti-
biotics. Antibiotic use was higher among those aged <5 years: 150
of 244 (62%) compared with older individuals (337 of 822, 41%).
Amoxicillin/clavulanate was the most commonly used antibiotic
(66 of 387, 17%) at the largest hospital (in Nairobi) whereas cef-
triaxone was the most common at the other 2 facilities: 57 of
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