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Abstract
An innovative nurse-led initiative of central venous catheter (CVC) dressing maintenance in long-term acute care (LTAC) setting significantly
reduced the organizational incidence of central line associated bloodstream infections (CLABSI). The initiative included limiting scheduled CVC
dressing changes to a trained staff nurse dedicated to that task. The project demonstrated that the initiative reduced patient harm by eliminating
CLABSI in LTAC patients and was cost effective.
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Introduction

Long-term acute care hospitals (LTAC) serve clinically
complex patients requiring extended medical and rehabilitative
care [1]. LTAC hospitals also referred to as long-term care
hospitals (LTCH), have patients with Central Venous Catheters
(CVCs) akin to acute care patients for either long-term antibiotics
or other chronic intravenous medications [2]. Therefore, they
are at risk for Central Line Associated Bloodstream Infections
(CLABSI) resulting in significantly increased mortality, mean
Length Of Stay (LOS), readmissions to acute care hospitals and
mean attributable costs [3,4]. Maintenance of CVCs is ever more
important in LTAC due to prolonged need for CVC to administer
long term intravenous medications. However, literature is scarce
in studies focusing on prevention of CLABSI in LTAC population
[5-8].

Use of dedicated specialized intravenous teams has been
successful in some acute care hospitals but may not be feasible
or cost effective in smaller settings such as LTAC hospitals
[9].9 While dressing changes are an important aspect of CVC
maintenance, there are variations in technique among nurses
with a potential lapse in maintenance of sterility during dressing
changes [10,11]. We sought to find a feasible and cost-effective
intervention customizable to LTAC hospitals that achieves

desirable patient safety outcome by limiting scheduled dressing
changes to dedicated personnel thereby limiting the variation
in technique. To our knowledge, this is the first study to have
evaluated the effect of limiting scheduled dressing changes to
trained personnel other than specialized IV teams dedicated
to that task in the LTAC hospitals. This is also the first study
to evaluate the effect of dedicating a trained staff nurse other
than specialized IV team nurses for dressing changes on CLABSI
incidence in any clinical setting.

Methods
Clinical Setting and Study Design

This study performed a retrospective data analysis in an
82-bed LTAC hospital using before-and-after comparisons.
Institutional Review Board has deemed this study a non-human
subjects research.

Study Period

The baseline period was July 2014 to September 2015.
Intervention period was January 2016 to September 2016.
Transition period was October 2015 to December 2015 (when
we rolled out the intervention).
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Study Participants

All LTAC patients with a central catheter in place during the
study period were included in the study.

Protocols During Baseline Period

Trained physicians inserted single, double or triple lumen
CVCs, which are coated with chlorhexidine/silver sulfadiazine.
Vascular access nurses placed peripherally inserted central
venous catheters (PICC). All central catheter insertions used
maximum sterile barrier precautions. LTAC used TegadermTM
chlorhexidine gluconate dressings. Staff nurses routinely
changed dressings once a week or when dressings are not
occlusive, intact or dry with the exception of gauze dressings
that were uncommonly used for oozing sites and were routinely
changed every 48 hours. Nurses scrubbed the hub prior to any
line access per CDC guidelines.9 Physicians discontinued the
central lines when no longer needed. All staff nurses received
catheter maintenance training at their new hire orientation and
on skills days that occurred on a yearly basis.

Intervention

All baseline period protocols were also followed during
intervention period. The nurse educator trained one staff
nurse on dressing change technique for this intervention. The
staff nurse (intervention nurse) changed dressings on a weekly
basis. All staff nurses continued to be trained at their new hire
orientation and on skills days. When an impromptu change
was needed because of a soiled or non-occlusive dressing, the
bedside nurse changed the dressing.

Outcome Measures

We used Center for Diseases Control (CDC)/National Health
Safety Network (NHSN) definitions for CLABSI surveillance [3].
Outcome measures were CLABSI incidence rate per 1000 central
line days and device utilization ratio. Device utilization (DU)
was calculated as a ratio of device days (central line days) to
patient days. The case mix index (CMI) is an economic surrogate

marker used to describe the average morbidity of patients in
hospitals [12]. We compared the CMI during the baseline period
and intervention period to evaluate if there was a change in
morbidity in the LTAC patient population during the two periods
that might otherwise explain the changes in CLABSI incidence
and DU.

Cost Estimates

CLABSI Costs: Costs for CLABSIs were obtained from
previous research in LTAC hospital residents [4]. A mean
attributable cost of $43,208 for a single CLABSI was used for
cost analysis.

RN Wages/Benefits: We obtained data on RN wages from
the Bureau of Labor and Statistics FY 2016. Since these wages
are without benefits, we conducted additional analyses using a
benefit estimate of 25.6% from previously published literature
[13].

Statistical Analysis: Statistical analyses were performed
using R version 3.3.0.28. We used two-tailed t-tests to examine
the difference in mean (* standard deviation) CLABSI rate,
DU ratio and CMI between baseline and intervention groups.
Statistical significance was determined at a P value of 0.05.

Results

We evaluated a total of 21,770 central line days and 35,732
patient days during the entire study period.

CLABSI Incidence Rate, Catheter Utilization and Case
Mix Index

AsshowninTable 1, mean CLABSIrate significantly decreased
from 0.87 + 1.2 per 1000 central line days in baseline period to
0.11 + 0.34 per 1000 central line days (P = 0.034) in intervention
period. Device (catheter) utilization ratio also decreased from
0.69 in baseline period to 0.52 in intervention period (P = 0.003)
(Figure 1). There was no statistically significant difference in
CMI in intervention period (1.17 * 0.03) compared to baseline
period (1.14 £ 0.06) (P = 0.21) (Table 1).
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Table 1: Mean CLABSI Rate per 1000 central venous catheter days, device utilization ratio and case mix index in baseline period versus

intervention period.

Baseline Period Intervention Period P-val
Meanz SD Meanz SD alue
CLABSI Rate/1000 central venous 0.87+ 1.2 011+ 0.34 0.034*
catheter Days
Device Utilization Ratio 0.69+ 0.15 0.52+ 0.1 0.003*
Case Mix Index 1.14 £ 0.06 1.17 £ 0.03 0.212

*Significant at P<0.05
SD = Standard Deviation

Table 2: Projected cost savings from central line associated blood
stream infections (CLABSI) avoided during intervention period.

Cost of 8 hour of nursing
time per week for 9 months
(Intervention Period)

$11,903

Avoided Cost of six CLABSI

during Intervention Period $259,248

Projected Cost Savings During
Intervention Period

CLABSI Attributed Costs

Using the mean attributable cost for CLABSI ($43,208 per
case) published in 2014 and methods previously used, we

$247,345

calculated the cost avoidance achieved by the intervention
during the study period [13-15]. There were 15 CLABSI in
baseline period of 15 months and there was one CLABSI in the
intervention period. The expected number for intervention
period was projected as seven CLABSI cases applying the rate
from baseline period and actual central line days in intervention
period. Therefore, we calculated that the number of CLABSI
avoided over the intervention period as six cases with an avoided
cost of $259,248. Based on data from Bureau of Labor Statistics
and previously published studies, we calculated the cost of RN
time involved during the intervention period as $41.33 per
hour including the base wage and benefits. Calculating for 8
hours a week for the 9-month intervention period, the cost of
RN time devoted to the intervention was $11,903. Therefore, we
calculated the cost savings as $247,345 (Table 2).

Limitations

This study was conducted in a single LTAC hospital but we
believe our findings are generalizable since our hospital is similar
to most LTAC hospitals in the country. The intervention nurse
did not perform impromptu dressing changes (unscheduled, as
needed) and had to rely on staff nurses for those. Even though
we do not have data on how many impromptu dressing changes
were performed, the significant decrease in CLABSI rate during
the intervention period indicates that the collective intervention
was effective. The training of nursing staff has not changed
between baseline and intervention periods. However, it is
possible that there was increased awareness among educators
(trainers) during the intervention period and that could have
affected nursing performance which we are not able to measure.

However, one could argue that this effect, if it occurred, was
desirable though unintended. Simultaneous decrease in DUR
may also have played a role in reduced CLABSI. However, we
believe this decrease was also the result of increased awareness
due to this intervention. We did not assess patient level data
such as age and length of stay. However, we showed that there
was no difference in CMI between the baseline and intervention
periods.

Discussion

Literature addressing CLABSI reduction with strategies
specifically applicable to LTAC hospitals is scarce. Attention to
dressing maintenance is even more important in LTAC hospital
setting where patients have long stays with CVC in place for
prolonged durations. However, ensuring adherence can be a
challenge especially with increasing patient care demands on
nursing. Utilization of intravenous therapy teams dedicated to
dressing maintenance has been described in acute care literature
[11,16,17]. We created and validated an effective strategy that
specifically addressed the challenge of limiting variability in
dressing maintenance in LTAC hospitals while avoiding the
burden of increased costs related to specialized IV care teams
which is neither feasible nor practical in these settings.

Our study has shown that limiting scheduled dressing
changes to trained staff nurse/s dedicated to that task is
associated with decreased CLABSI incidence in LTAC setting.
Even though our CLABSI rate during baseline period was low,
we had opportunity to improve our CLABSI rate even further
with this intervention. This thought process is consistent
with the culture of safety which asserts that one preventable
complication is one too many. We could show a clear decrease
in our CLABSI incidence to near-zero in intervention period.
No other processes have changed between baseline period and
intervention period. It is interesting that the device utilization
ratio has also decreased during the intervention period despite
not having any other simultaneous intervention to reduce device
utilization. We believe this was due to an increased awareness
towards CLABSI prevention due to mere introduction of the
study intervention.

Hiring or allotting FTE to dedicated tasks such as this
may be considered a hindrance from the standpoint of cost.
However, we showed that having dedicated staff for central
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line dressing changes is very cost effective with avoided cost of
CLABSI being much higher than the RN time required to perform
the intervention. A detailed business plan explaining the cost
effectiveness of this approach to hospital administration may be
effective in getting the needed support for such an intervention.
This approach could be an alternative to having a dedicated IV
team for central line maintenance when having such a team is
not feasible either due to financial constraints or due to small
size of the healthcare setting.

Our study has much strength. First, to our knowledge, this
is the only study to have assessed the strategy of dedicating
a trained staff nurse that is not part of intravenous therapy
team for CVC dressing maintenance especially in LTAC hospital
setting. Second, we were able to demonstrate that this approach
is feasible and cost-effective. Third, this simple intervention can
be easily adapted at any LTAC hospital.

Conclusions

In conclusion, we demonstrated the feasibility and cost-
effectiveness of limiting scheduled CVC dressing changes to
trained staff nurse/s dedicated to that task in LTAC hospital
setting. We showed that this approach was successful in reducing
CLABSI to near-zero. This strategy should be considered in LTAC
settings to reduce CLABSI.
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