
Accidental Decannulation: Systems Thinking,
Patient Protection, and Affordable Care

The principal conclusion of the 1999 Institute of Med-
icine report “To Err is Human“ is that the major cause
of adverse events, rather than being negligent individ-
uals, is actually the result of poorly designed systems.1

A major and foundational implication of this and all
subsequent Institute of Medicine reports pertaining to
healthcare transformation is that healthcare providers
(physicians, nurses, therapists, etc) need to work to-
gether in teams in a well designed, integrated delivery
system to prevent harm.2

SEE THE ORIGINAL STUDY ON PAGE 2019

Dissection of the Healthcare Delivery Systems

In this issue, White et al3 identify positive impact due to
selected practice changes (ie, quality improvement) in the
care of tracheotomized patients in a long-term acute care
hospital. Healthcare systems are “complex adaptive sys-
tems” with many internal components and processes.4,5

From a systems viewpoint:

• Patient safety is a function of the (organizational) sys-
tems.

• Such systems contain many processes and sub-systems.

• Processes exist within (and among) dynamic system com-
ponents (Figure).

In optimizing a process such as tracheotomized patients’
care, multifactorial interventions are understandably nec-
essary, due to the dynamic complexity of the process within
the organizational and patient care framework. The clini-
cal micro-system factors can be dissected into these ele-
ments (and sub-elements): patient factors (eg, mental sta-
tus changes and increased secretions); human component
factors (eg, nurses, respiratory therapists, physicians); ed-
ucation factors (eg, knowledge, skills, attitudes, experi-
ences, synthesis skills, and demonstrated competencies/
proficiencies); technical device factors; environmental/
administrative/process factors (eg, staffing ratios, bed-side
hand-offs, mandatory hourly rounding, reporting). The clin-
ical micro-system can be influenced by the environment
both within and outside the healthcare organization, as

shown. Simulation-based training can be used for health-
care professionals’ education, with improved knowledge,
skill, behaviors, and patient outcomes.6 Safe practicing
(eg, in a zero risk healthcare simulation environment) is an
increasingly common way to practice safely; simulation
helps providers train to demonstrated proficiency stan-
dards.7 Specialty certification mechanisms can then set
requirements for providers in using simulation as a jus-
tifiable means to demonstrate competency (eg, Mainte-
nance of Certification in Anesthesiology by the Amer-
ican Board of Anesthesiology).8,9

The System in Context

White et al provide a good example of applied research
in quality improvement and the importance of using sound
clinical and scientific methods to address patient safety
problems.10 The authors utilized a systems engineering
framework similar to DMAIC (define, measure, analyze,
improve, control).11 The accidental decannulation problem
was defined via prior sentinel event reports (an appraisal
of measured institutional adverse event frequency via es-

Figure. Integrated healthcare delivery system.
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tablished benchmarking tools) and root cause analyses.
Following these steps, an improvement (intervention) plan
was crafted by a multidisciplinary team, which could sub-
sequently be anchored in the culture, and confirmed via
ongoing metrics.

We could expand this discussion by moving from the
“dance floor” level in operational (tactical) interventions
to the conceptual “balcony,” with a view of strategic con-
siderations. The difference between a system being de-
scribed as “complicated” versus “complex” hinges on the
capacity for one to predict outcomes by knowing the start-
ing condition (“complicated” model) versus being unable
to do so within a “complex” system. In the complex sys-
tem, the same starting conditions can produce different
outcomes due to interactions of intrinsically dynamic sys-
tem elements.12

Humans are intrinsically complex, especially when ill.
Complexity has always been associated with healthcare
systems. Sir Cyril Chantler stated, “Medicine used to be
simple, ineffective and relatively safe. Now it is complex,
effective, and potentially dangerous.”13 Because of the in-
trinsic risks associated with complex healthcare systems,
multiple calls to action have occurred via the Institute of
Medicine.1,5,14–17 These include: creating a culture of safe-
ty; creating oversight mechanisms facilitating safest care;
education reform; regulatory reform; financial incentives
of patient-centric quality care processes based on defining
best practices; integrating engineering and healthcare
practices; and creating affordable care. As such, sys-
tems-based thinking (often not taught within traditional
healthcare training curricula18) offers strategic advan-
tages in approaching clinical deficiencies while facili-
tating sustainable impact.

Future State

An unsafe practice is the costliest practice. Consistent
with most system changes, quality improvement interven-
tions often require financial investment in the near term.
Such organizational infrastructural changes may include
improvements in monitoring capacity, dedicated personnel
for improved education and quality improvement func-
tions, simulation facilities, etc. Expectations are that the
long-term impact of these interventions will be financially
justifiable because of improved patient outcomes. As
healthcare systems become more patient-centric and ac-
countable,8,19 the healthcare industry has unprecedented
opportunities to utilize system-based thinking, using infor-
mation technology enabled, data-driven decision making,
and iterative systems engineering approaches to practice
improvement. As such, value-based healthcare delivery
can be better achieved through multidisciplinary collabo-
ration.
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