
Quality Improvement in the Neonatal ICU

In this issue of RESPIRATORY CARE Powell et al1 report a
reduction in unplanned extubations in the neonatal ICU
using lean methodology. This study is important on a num-
ber of levels. It is local research requiring fewer resources
by using the lean methodology and applying a rapid cycle
of plan, do, study, and act (PDSA). This method,2 also
known as the Deming cycle for J. Edward Deming, was a
modification of the Shewhart cycle. These quality improve-
ment processes were initially implemented on a large scale
in Japan, which resulted in a significant improvement in
the quality of automobile manufacturing. Subsequently, in-
dustries around the world adopted quality improvement cy-
cles, resulting in an improvement of performance in many
industries, including health care. The idea is that small-scale
tests are studied and fine-tuned before being followed by
more small-scale tests. An iterative approach2 is used to op-
timize a range of changes until confidence is developed that
widespread implementationwillproduce thegreatest improve-
ment possible. Importantly, in this study, PDSA cycles were
useful for changing site-specific practices to reduce the seri-
ous and potentially life-threatening consequences3,4 associ-
ated with unplanned extubation. As clinicians, we can par-
ticipate in research like this, in a quality improvement process
that will increase our success in saving lives. The success
reported was a result of local actions taken in association with
local research that clinicians performed in their own facility.

It is not clear from the report whether an iterative PDSA
process that involved pretesting cycles and optimization was
actually used before the wider implementation. A previously
reported case study3 that did report 2 cycles of tube-securing
interventions resulted in a reduction of unplanned extubations
from 4.8 to 3.4 with the first intervention and on down to 0.9
afterasecondintervention.Nevertheless,considerwhat thisstudy
demonstrated: a reduction in unplanned extubations and a sta-
tistically significant decrease in intubation days, confirming the
successes reported by others3,5 using similar PDSA processes.
The authors documented and evaluated all of the intubated in-
fants in their facility from November 1, 2012, to June 6, 2014.

They found a baseline rate of 3.8 unplanned extubations per 100
intubation days. Then they identified several possible causes,
such as small endotracheal tubes (ETTs), limited skin surface for
securing ETTs, high humidity in the incubator, high frequency
of repositioning, infant growing, and so on. Following team
conferences, the staff identified these areas for improvement:
standardized protocol for turning intubated infants by 2 caregiv-
ers, weekly assessment of ETT placement with growth, com-
munication between registered nurse and respiratory therapist
regarding tube positon, a respiratory therapist-driven weaning
protocol, ETT migration investigation, a standardized taping
method, and a requirement for respiratory therapists to hold the
infant head position stable for x-ray on all intubated patients.

SEE THE ORIGINAL STUDY ON PAGE 1567

Subsequently, the 2-month data for post-intervention
was collected and compared with the pre-intervention
phase. The unplanned extubation numbers were reduced
significantly from 3.8 to 2.7 unplanned extubations/100
intubation days pre- and post-intervention, respectively.
Although the post-intervention data collection was limited,
these findings seem promising. The authors have indicated
that staff continue to identify interventions, which sug-
gests that the iterations are continuing. We are curious
whether the authors could do a follow-up evaluation and
provide the long-term effects of their initial and ongoing
interventions. Another interesting finding that is worth con-
sidering is that 26% of the unplanned extubation cases did
not need re-intubation. Rates reported for re-intubation6 of
planned extubations are �74%, which suggests that the
unplanned extubations were indeed premature.

Large prospective randomized studies with controls are es-
sential in establishing our practice. In addition, clinicians cannot
provide the best care unless they also study their own practices
and fine tune them. We should reflect on this article by consid-
ering what magnitude of improvements might develop if more
hospitals and clinicians used the PDSA process. This study adds
to a growing number of studies demonstrating the success of
individual neonatal ICUs in reducing unplanned extubations by
applying quality improvement processes.
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