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Background

Healthcare-associated infections (HAIs) are preventable 
causes of morbidity and mortality in hospitalised patients 
(Centers for Disease Control and Prevention, n.d.). The 
Centers for Disease Prevention and Control (CDC), 
Infectious Diseases Society of America (IDSA) and 
Society of Healthcare Epidemiology of America (SHEA) 
have published evidence-based recommendations for the 
prevention of these nosocomial infections (Gould et  al., 
2010; Hooton et al., 2010; Lo et al., 2014; Marschall et al., 

2014; O’Grady et al., 2011). The widespread implementa-
tion of these guidelines and strategies, along with increased 
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Background: Device utilisation ratios (DUR) correlate with device-associated complications and rates of infection. We 
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awareness of human and financial cost of HAIs have led to 
a decline in incidence of HAIs over the past several years. 
Recent data have shown a decrease in central line-associ-
ated bloodstream infections (CLABSI) and catheter-asso-
ciated urinary tract infections (CAUTI) (CDC, 2016). 
Between 2008 and 2014, there was a 50% decrease in 
CLABSIs, but no change in overall CAUTIs between 2009 
and 2014 (CDC, 2016). Prevention strategies remain an 
important area of research and novel approaches must be 
investigated.

Interventions that increase provider awareness of 
devices and indications can impact device utilisation rates 
(DUR). Huddles have been shown to improve communica-
tion and accountability in multiple hospital settings, includ-
ing operating rooms, emergency departments and intensive 
care units (ICU) (Criscitelli, 2015; Donnelly et al., 2017; 
Menon et al., 2017; Townsend et al., n.d.). A comprehen-
sive hospital-wide Daily Interdisciplinary Safety Huddle 
(DISH) with components of infection prevention was 
implemented at an urban community hospital in January 
2015. At this huddle, device census and plans for removal 
are reported by all hospital units. DISH serves as a forum to 
reinforce removal of devices when indications are no longer 
met. The aim of the present study was to evaluate the impact 
of this huddle on device utilisation and rates of infection for 
central venous catheters (CVCs) and indwelling urinary 
catheters (IUCs).

Methods

Study design and setting

We conducted a quasi-experimental study at a 151-bed 
community hospital. Our facility is a community teaching 
hospital located in the west side of Chicago that provides 
medical, surgical, paediatric and obstetrics-gynaecology 
inpatient services. Surveillance data before the implemen-
tation of DISH were reviewed, including DURs for IUCs 
and CVCs, along with CAUTI and CLABSI events reported 
to the CDC National Healthcare Safety Network (NHSN). 
Our pre-intervention period was from 1 January 2011 to 31 
December 2014 and the post-intervention period was from 
1 January 2015 to 31 December 2018.

Intervention

DISH is a 15-min meeting that occurs every morning at 
08:00. Before the meeting, a data collection tool is used by 
the overnight shift to update isolation census and device cen-
sus for CVCs and IUCs. Indications, duration and plans for 
removal are reported in the daily online survey (Table 1). 
This report is used at DISH. Representatives of all hospital 
units and departments participate at the hospital-wide huddle 
(Table 2). Individual unit leaders report the state of their unit, 
including key infection control (IC) variables such as isola-
tion needs and daily use of CVCs and IUCs. The infection 
preventionist (IP) reviews indications, duration and plans for 
removal reported in the survey and at DISH for each device. 
The Ann Arbor Criteria for appropriate urinary catheter use 
guided IP recommendations for the use of IUCs, external uri-
nary devices and removal of devices (Meddings et al., 2015). 
The Healthcare Infection Control Practices Advisory 
Committee recommendations were used for CVC mainte-
nance and removal was advised when no clinical need for 
vasopressors, total parenteral nutrition or other caustic medi-
cations were needed (O’Grady et al., 2011). When removal 
of the device is recommended by IP, follow-up from the unit 
manager is required at the next DISH meeting. If barriers for 
removal are present, administration leaders present at the 
huddle—such as the Chief Quality Officer (CQO), Chief 
Nursing Officer (CNO) or the Medical Director of Infection 
Prevention—are involved in finding solutions (Figure 1). 
Resolution is expected by the next DISH session in 24 h.

Data collection and analysis

DUR, calculated by dividing the number of device-days by 
patient-days per unit, and rates of CLABSI and CAUTI 
were compared before and after our comprehensive HAI 
reduction intervention. Contingency tables were con-
structed by individual unit and hospital-wide data. 
Statistical analysis using a paired T-test was performed to 
assess for statistical differences between the mean DURs 
before and after our interventions. Test statistics were con-
sidered significant if P values were < 0.05. Our study was 
reviewed and approved by the Institutional Review Board 
at the University of Illinois at Chicago.

Table 1.  Components of daily device survey.

Daily online CVC survey Daily online IUC survey

Present on admission (Yes or No)
Date of placement
Site
Type of device
Indication
Plans for removal
Barriers for removal if present

Present on admission (Yes or No)
Date of placement
Type of device
Indication
Plans for removal
Barriers for removal if present
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Results

DISH with IC components was successfully implemented 
at our community hospital. There was a reduction in IUC 
and CVC DUR after the implementation of DISH in all 
hospital units. The mean DUR for IUC in the ICU was 
reduced from 0.56 to 0.35 (P = 0.01) and from 0.27 and 
0.12 (P = 0.004) in non-ICU settings (Tables 3 and 4, 
Figures 2 and 3). These reductions in use of the IUC were 
statistically significant in each unit. The reduction in CVC 
DUR was not statistically significant. The rate of CAUTIs 
decreased from 1.27 to 0.16 per 1000 IUC days, corre-
sponding to an 87% decrease. The only CAUTI in the post-
intervention group occurred in the second quarter of 2016. 

Our facility has since remained free of CAUTIs. CVC DUR 
decreased from 0.29 to 0.26 (P = 0.59) in the ICU and 0.14 
to 0.12 (P = 0.53) in non-ICU settings. CLABSI rates fell 
by 96%, from 3.66 to 0.16 per 1000 CVC days (Table 5). 
The only CLABSI in the post-intervention group occurred 
in the second quarter of 2016. Our facility has since 
remained free of CLABSIs.

Discussion

A hospital-wide huddle with IC and device utilisation com-
ponents was successfully implemented at a community 
hospital. DISH served as a forum for discussion of device 
removals and promotion of infection prevention priorities. 

Table 2.  Participants at DISH.

DISH participant Role in DISH

Administrator on call Performs roll call

Emergency room Census and expected admissions

Medical-surgical units Census, CVC, IUC, isolation census, fall risk, sitter and bed 
needs

Intensive care unit Census, CVC, IUC, isolation census, fall risk, sitter and bed 
needs

Newborn Census, CVC, IUC, isolation census, fall risk, sitter and bed 
needs

Paediatrics Census, CVC, IUC, isolation census, fall risk, sitter and bed 
needs

Mother-baby unit Census, CVC, IUC, isolation census, fall risk, sitter and bed 
needs

Psychiatry Census, fall risk and bed needs

Operating room services Census, types of procedures, bed needs

Discharge planning Expected discharged before 11:00

Laboratory Active issues that may impact clinical services

Pharmacy Active issues that may impact clinical services

Quality measures Sepsis and ER throughput

Health information management Missing documentation

Infection control Reports CAUTI and CLABSI free days, along with any new 
initiative such as hand hygiene campaigns. Asks further 
questions on devices, recommending removal when indicated

Environmental services Active issues

Facilities management Active issues

Security Active issues

Telecommunications Active issues

Administrative leaders (Chief Quality Officer, Chief Nursing 
Officer, Medical Director of Infection Control)

Accountability and problem solving

CAUTI, catheter-associated urinary tract infection; CLABSI, central line-associated bloodstream infection; CVC, central venous catheter; IUC, 
indwelling urinary catheter.
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Our hospital experienced a reduction in utilisation of 
devices after implementation of DISH, with more effect in 
non-ICU settings. There was a statistically significant 
reduction in utilisation of IUCs that led to an 87% reduction 
in CAUTIs. Despite a modest non-statistically significant 
decrease in CVC utilisation, a 96% reduction in CLABSIs 
occurred. With an estimated cost of $48,108 per event, the 
reduction in CLABSIs led to an estimated cost savings of 
$577,257 (AHRQ, n.d.). CAUTIs may cost approximately 
$13,793 per event; thus our reduction in CAUTIs had 

estimated savings of $110,793 (AHRQ, n.d.). This led to a 
total of $688,050 in cost avoidance (AHRQ, n.d.; Scott, 
2009).

Evidence-based recommendations by major societies 
play an important role in the prevention of CAUTIs and 
CLABSIs (Gould et al., 2010; Lo et al., 2014; Marschall 
et al., 2014; O’Grady et al., 2011). These interventions pri-
marily focus on device maintenance. Strategies for early 
device removal and prevention of device placement can 
contribute significantly to patient safety. Simply put, you 

Figure 1.  Infection prevention components of the daily interdisciplinary safety huddle.

Table 3.  Utilisation of devices in ICU settings before and after DISH.

Year IUC device-days Patient-days
IUC utilisation 
rate CVC device-days Patient-days

CVC utilisation 
rate

Before 2011 2429 3531 0.69 1103 3531 0.31

  2012 2074 3513 0.59 1016 3513 0.29

  2013 1458 2685 0.54 772 2665 0.29

  2014 1151 2594 0.44 669 2594 0.26

After 2015 754 2010 0.38 658 2010 0.33

  2016 934 1915 0.49 648 1915 0.34

  2017 1022 2907 0.35 731 2907 0.25

  2018 636 3277 0.19 472 3277 0.14
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cannot have device infections without devices. Thus, there 
is increasing interest in DURs and its correlation with 
device complications such as reportable infections and non-
reportable complications such as pain, mobility, trauma and 
bleeding (Fakih et al., 2016). Clinical and surveillance defi-
nitions are challenging and have changed in recent years. 
DUR is constant and does not share these limitations (Fakih 
et al., 2016). We used device utilisation as one of our key 
quality metrics and an important part of our comprehensive 
HAI reduction strategy. Furthermore, DUR may impact 
other key quality initiatives. A recent survey of 297 patients 
with IUC devices reported negative comments in 87% of 
patients (Trautner et  al., 2019). These included catheter 
malfunction, pain, interference with daily activities and 
immobility. IUC DUR may correlate with quality variables 
beyond infection, such as patient satisfaction, early mobil-
ity and discharge.

We report that our hospital-wide safety huddle was a key 
component of our hospital’s HAI prevention strategy. DISH 
is cost-effective, requires no major capital investment or 

additional training, and can bring major cost savings and 
return of investment with only a 15-min daily commitment by 
key hospital staff and mechanisms to ensure accountability. 
Reductions in HAI and DUR can have a significant effect on 
length of stay, patient satisfaction, cost, morbidity and mortal-
ity. DISH represents a forum where IPs can promote device 
removal and keep individual units accountable for device uti-
lisation. The effects of DISH go beyond these important out-
comes, as it also serves as an opportunity to promote a culture 
of safety and awareness of key IC priorities. Our facility has 
remained CAUTI and CLABSI-free for > 4 years. DISH was 
an important part of our journey to zero.

Our study had limitations. It was performed in one site 
and other interventions such as nursing education on 
CAUTI and CLABSI prevention bundles and nurse-driven 
catheter removal protocols may have contributed to reduced 
DUR and rates of infection as well. NHSN definitions have 
evolved during the study period and may have contributed 
to reduced rates of infection, but the formula to calculate 
DUR remains constant.

Table 4.  Utilisation of devices in non-ICU settings before and after DISH.

Year IUC device-days Patient-days
IUC  
utilisation rate CVC device-days Patient-days

CVC 
utilisation rate

Before 2011 2429 7561 0.32 1103 7561 0.15

  2012 2074 6470 0.32 1016 6470 0.16

  2013 1458 6006 0.24 772 6006 0.13

  2014 1151 5740 0.2 669 5740 0.12

After 2015 1200 6695 0.18 1308 6695 0.2

  2016 490 5587 0.09 547 5587 0.1

  2017 592 6854 0.09 796 6854 0.12

  2018 429 7587 0.06 517 7587 0.07

Figure 2.  Device utilisation ratio for indwelling urinary 
catheters in ICU and non-ICU settings. ICU, intensive care 
unit.

Figure 3.  Device utilisation ratio for central venous 
catheters in ICU and non-ICU settings. ICU, intensive care 
unit.
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