
Reducing Unplanned Extubations
in the Pediatric ICU: Are We

Seeing the Whole Picture?

To the Editor:
We read with great interest the article by

Tripathi et al1 recently published in RESPI-
RATORY CARE assessing the impact of a qual-
ity-improvement project on the incidence of
unplanned extubations. By carrying out this
quality-improvement project, they were able
to decrease the rate of unplanned extuba-
tions from 3.55 to 2.59 per 100 intubation
days. The study opens debate regarding how
to design a proper protocol to prevent un-
planned extubation and for early prediction
of high-risk patients; however, some aspects
need to be discussed for adequate practical
extrapolation.

Some of the definitions that the authors
used in this study were different from those
usually reported in the pediatric literature,
making it difficult to interpret, validate, and
generalize the results. The authors distin-
guish 2 forms of unplanned extubation: self-
extubation, which is patient activity-related,
and accidental, which involves no patient
activity. Although the definition of self-ex-
tubation is widely used in adult studies, there
is no previous study using such a definition
for unplanned extubation in pediatric sub-
jects. In fact, self-extubation is defined, in
the available literature, as either deliberate
or purposeful removal of the endotracheal
tube by the patient her/himself.2 In contrast,
accidental extubation is attributed to per-
sonnel’s inappropriate manipulation of the
tube during patient care or to a non-pur-
poseful patient action.2 This distinction is of
the utmost importance, since the types of
unplanned extubations may differ signifi-
cantly in terms of incidence, risk factors,
and effects on patient outcomes.2 Given that
neurocognitive development differs among
children and is different throughout child-
hood, pediatric studies have not adopted the
self-extubation definition when treating their
data. Hence, for the sake of external vali-
dation, a more appropriate definition of pe-
diatric unplanned extubation should have
been used.

Furthermore, the authors found that 20
subjects (55%) required re-intubation. Al-
though pediatric studies define re-intuba-
tion as reinsertion of the endotracheal tube
within a period of 24 or 48 h,3,4 the au-
thors limited this period to �1 h. It would
be interesting to know what the re-intu-

bation rate would have been using the def-
inition from the pediatric studies; how-
ever, making this happen has the potential
to significantly change the analysis, given
the small sample size of this study. Im-
portantly, aligning the re-intubation defi-
nition would make it possible to better
identify a high-risk population for worse
outcomes, such as longer ICU stay, higher
hospital costs, and increased rate of ven-
tilator-associated pneumonia.5 Also, it is
worth pointing out that the requirement
for re-intubation is generally a marker of
illness severity; however, there is no in-
formation about these data in the study.

Tripathi et al1 reported a total of 36 un-
planned extubation events, 14 (38%) of
which were accidental. In addition, they
found that of the total of 25 unplanned ex-
tubation subjects in the observation phase,
12 (48%) were accidental extubation,
whereas in the implementation phase, of the
11 unplanned extubation subjects, 2 (11.8%)
experienced accidental extubation. How-
ever, there is no reference to those subjects
who had self-extubation. Considering that
self-extubation subjects accounted for the
majority of unplanned extubation events (22
of 36 subjects, 62%), knowing their data as
well as the circumstances involving the un-
planned extubations is critical for the suc-
cess of the quality-improvement program.
The fact that self-extubation was more fre-
quent than accidental in a sample of sub-
jects that were mostly post-surgical (71%)
and ventilated short-term (42% with �24 h)
makes us wonder if the timing for extuba-
tion was not adequate and if implementing
interventions to approach missed opportu-
nities for planned extubations is not
worth it.

The authors used data from an interim
analysis to establish the best practice policy
for caring for intubated patients, focusing on
high-riskenvironmental factors (weaningpe-
riod, operating room-to-pediatric ICU tran-
sition) and patient-specific risk factors (chil-
dren � 1 y old, nursing procedures). After
the implementation of their quality-
improvement program, the rate of unplanned
extubations/100 intubation days dropped
from 3.55 to 2.59. Tripathi et al1 have not
provided the statistical significance of this
improvement. It is noteworthy to highlight
that compared with contemporary quality-
improvement studies with 50–80% im-
provement,3,4,6 a 27% improvement in the
unplanned extubation rate is disappointing,
since the final unplanned extubation rate re-

mained higher than in other contemporary
studies (range: 0.29–1.5/100 intubation
days)3,4,6-9 and also higher than the bench-
mark reported as acceptable in the literature
(�1/100 intubation days).10 In fact, the 2
largest studies in the pediatric literature have
recently supported this recommendation
achieving an incidence of 0.7411 and 0.7712

unplanned extubations per 100 intubation
days.

Then again, and importantly, the authors
only discussed the data for subjects with
accidental extubation,whichcomprisedonly
38% of the total subjects who experienced
unplanned extubations and, according to the
authors, benefited the most from the quali-
ty-improvement program. Thus, since the
impact of a quality-improvement program
on the unplanned extubation rate was not
remarkable, we can infer that those subjects
who experienced self-extubation were the
targets of most interest.

Because of the study design (before and
after study), small sample size, and short
period of study, it is not possible to rule out
that the improvement in unplanned extuba-
tion rate was due to the Hawthorne effect,
when the performance improvement is at-
tributed to the simple fact that performance
is being studied and not due to actual qual-
ity improvement. Ideally, a statistical pro-
cess control method would have been used
to investigate trends in the rate of unplanned
extubation before the implementation of the
program. Thus, stability during the post-in-
tervention period is required to rule out ex-
traneous trends and to convincingly docu-
ment that the intervention is responsible for
the performance.3

We have previously demonstrated sig-
nificant improvement in unplanned extu-
bation rates after a sustained collabora-
tive effort from 2002 until 2007.3 During
the last 8 y, we were able to maintain
lower unplanned extubation rates, below
the recommended benchmark, with ongo-
ing reassessment, reinforcement, and re-
education applying interventions based on
the PDSA (Plan, Do, Study, Act) cycle
(Fig. 1). PDSA is a dynamic, continuous
quality-improvement process. In this pro-
cess, a quantifiable health-care problem
(unplanned extubation), is approached
with effective interventions targeting spe-
cific features of the problem/patients.
Likewise, in a recent 9-y follow-up of un-
planned extubation rate, Rachman et al8

showed that their quality-improvement
program based on the PDSA model re-
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mained successful in decreasing un-
planned extubations.

There was not, until recently, a multi-
center study analyzing unplanned extuba-
tion risk factors. This year, Fitzgerald
et al12 published a multi-center study in-
volving 11 centers that found in children
�6 y old (0.83 for � 6 y vs 0.45/100 in-
tubation days for �6 y, P � .001), inad-
equate sedation (odds ratio 9.1), loose or
slimy endotracheal tube (odds ratio 10.4),
a planned extubation in the next 12 h (odds
ratio 2.3), and a floating nurse from an-
other unit (odds ratio 3.8) were all risk
factors for unplanned extubations.12

We have previously suggested a bun-
dle approach to prevent unplanned extu-
bation including both structure and pro-
cess interventions.10 Nurse/patient ratios
of 1:1 and the formation of a continuous
quality-improvement team comprise the
structural interventions. The process in-
terventions include auditing practice, staff
education and training, and standardiza-
tion of routines as well as sedation pro-
tocols comprising routine sedation assess-
ment and the use of targeted sedation.
Although the efficacy and cost-effective-
ness of such a bundle approach need to be
determined, we believe that adopting one
or more of these components may be help-
ful in decreasing the rate of unplanned
extubations to a more acceptable level.
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Reducing Unplanned Extubations
in the Pediatric ICU: Are We
Seeing the Whole Picture?—Reply

In Reply:
We would like to thank Dr Da Silva and

colleagues for their interest in our project
report on interventions to reduce unplanned
extubation in our pediatric ICU.1 We note
with great interest their significant body of
work in this important area of ICU safety.

The authors correctly note that the dis-
tinction between self-extubation and acci-
dental extubation can be difficult in the pe-
diatric population and, as a result, is not
very widely reported in the literature. How-
ever, we believe that this distinction is im-
portant because different risk factors con-
tribute to self-extubation and accidental
extubation, and different interventions are
needed to mitigate these risks. The authors
are also correct in stating that the descrip-
tion of self-extubation2 comes from adult

Fig. 1. Unplanned extubation rates in the pediatric ICU.
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