
309© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2021 
R. K. Shah, S. A. Godambe (eds.), Patient Safety and Quality Improvement in Healthcare, 
https://doi.org/10.1007/978-3-030-55829-1_19

It Takes Teamwork: Consideration 
of Difficult Hospital-Acquired 
Conditions

J. Wesley Diddle, Christine M. Riley, 
and Darren Klugman

J. W. Diddle 
Pediatric Cardiac Intensivist, Children’s National 
Hospital, Cardiac Critical Care Medicine, 
Washington, DC, USA
e-mail: jdiddle@childrensnational.org 

C. M. Riley (*) 
Cardiac Intensive Care Unit, Children’s National 
Hospital, Washington, DC, USA
e-mail: criley@childrensnational.org 

D. Klugman 
Cardiac Intensive Care Unit, Children’s National 
Heart Institute, Children’s National Hospital, Cardiac 
Critical Care Medicine, Washington, DC, USA
e-mail: dklugman@childrensnational.org

19

Chapter Objectives
• To explain the high risk ICU environ-

ment and the associated impact on 
patient safety

• To define hospital-acquired conditions, 
using unintended extubations as an 
exemplar

• To highlight the importance of interpro-
fessional collaboration and system 
redundancy in quality improvement 
processes

• To understand the impact proactive pro-
cess maintenance has on assuring sus-
tainable gains

Vignette 19.1
In a tertiary care free-standing children’s 
hospital, an unintended extubation occurs 
in an infant in the cardiac intensive care unit 
(CICU). The patient experienced a brief 
cardiac arrest during the efforts to re- secure 
the airway, and she received cardiopulmo-
nary resuscitation (CPR) for 3  minutes 
before return of spontaneous circulation 
(ROSC). Because of the serious nature of 
this safety event, a root-cause analysis 
(RCA) was convened to explore factors 
contributing to the inadvertent airway loss. 
That process identified several factors that 
potentially increased the likelihood of an 
unintended extubation: the event occurred 
during nursing sign out; the endotracheal 
tube (ETT) was noted to be high by radiol-
ogy on the morning X-ray; the patient has 
been in the CICU, intubated, for more than 
3 weeks, and she was described as “difficult 
to sedate” by several bedside providers; the 
respiratory therapist (RT) involved in the 
case typically works in another unit in the 
hospital but was “cross”-covering the CICU 
during this shift. Unit leadership, with the 
support of hospital leadership and the assis-
tance of the Quality and Safety Team, has 
been charged with reducing the chance of 
similar future events.
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 Opening Problem

Hospital-acquired conditions (HACs) can result 
in additional, preventable harm to patients in any 
milieu, but patients in an ICU are particularly 
vulnerable because of their disease complexity, 
level of invasive monitoring and support devices, 
and frequent procedures and blood draws, multi-
plying the opportunities for lapses in safety and 
subsequent harm. This chapter uses one type of 
preventable event – unintended extubations in a 
pediatric CICU  – to explore the unique chal-
lenges to patient safety and quality improvement 
inherent in the ICU environment. This chapter is 
not about unplanned extubations per se; rather it 
uses this hospital-acquired condition as an exem-
plar to demonstrate the generalizable principles 
necessary for achieving and sustaining improve-
ment in this setting.

 Introduction

While an intensive care unit typically accounts for 
only a fraction of the total bed spaces in a hospi-
tal, it accounts for a disproportionate share of hos-
pital activity, whether viewed in terms of hospital 
charges, acuity, or utilization of hospital resources 
(laboratory, pharmacy, nursing, engineering, etc.) 
[1–3]. In addition, hospitals are characterized by 
more than just numbers of beds, or revenue; they 
are the backdrop for stories about patients’ lives. 
The stories that unfold in the ICU are among the 
most dramatic, whether they detail a miraculous 
recovery or a tragic loss, and they impact patients, 
families, the hospital community, and the local 
community, to a degree out of proportion to the 
number of beds they represent.

The pediatric cardiac intensive care unit has 
emerged as a separate ICU in many children’s 
hospitals over the course of the last two decades. 
Improvements in surgical and cardiopulmonary 
bypass technique have led to the performance of 
palliative and corrective surgeries in progres-
sively younger and more complex patients, such 
that even the most complex lesions are now rou-
tinely operated on in the neonatal period. Patients 
who were previously considered to have nonsur-
vivable congenital cardiac anomalies or to carry a 

prohibitively high risk for operative mortality 
now routinely undergo complex operations in 
spite of gestational age or weight and often while 
still in the midst of the physiologic transition 
from fetal life. Such patients can be quite fragile 
due to their cardiovascular pathophysiology prior 
to operative intervention, but they are often even 
more so in the immediate postoperative period, 
when the vulnerabilities secondary to an ineffi-
cient circulation are magnified by the systemic 
effects of cardiopulmonary bypass. This combi-
nation of underlying circulatory pathophysiology 
and transient bypass-related instability leads to a 
low level of resiliency in this patient population. 
This has helped drive the creation of dedicated 
cardiac intensive care units and a concomitant 
sub-specialization of training for medical, nurs-
ing, and ancillary staff.

The expansion of pediatric cardiac intensive 
care units has led to new challenges and consider-
ations for care delivery. The benefits of sub- 
specialization in the CICU are widely accepted, 
but this a level of expertise requires extensive edu-
cation, additional training, and significant practi-
cal experience. The opening of CICUs at pediatric 
centers around the country over recent years, 
coupled with a high-intensity work environment 
which is associated with elevated levels of burn-
out [4–7], means that there simply are not enough 
experienced nurses to fill the available positions. 
As a result, in any given CICU, during any given 
shift, there is a growing number of novice provid-
ers at the bedside. Additionally, trends such as the 
prolongation of medical training, in-house 24/7 
attending coverage, and assignment of higher-risk 
patients and procedures to specialized staff mean 
that residents and fellows show up to the CICU 
with less experience and comfort with complex 
physiology and procedural expertise than in the 
past. Consequently, hospitals and training pro-
grams have had to devise educational models that 
aim to rapidly get junior staff the knowledge and 
skills they need to perform their jobs optimally. 
One means of addressing the wide variability in 
experience levels is protocolization of care. 
Formal protocols enhance safety and decrease 
practice variability among providers, optimizing 
patient safety even when provider experience 
level is varied [8].

J. W. Diddle et al.
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 Framing the Problem

Local, multicenter, and nationwide efforts to iden-
tify best practices and reduce unwanted practice 
variation have led to increased use of protocols or 
guidelines to help standardize care [9, 10]. Initially, 
guidelines may be based on expert consensus; 
however, over time, the data should be accrued to 
inform and refine best practices. The unit leader-
ship in the vignette is following the business man-
agement adage “if you can’t measure it, you can’t 
improve it,” in establishing a registry to character-
ize the problem of UEs. The model for improve-
ment provides a simple framework to guide 
improvement efforts, and the necessity of good 
data in those efforts is evidenced by the model’s 
questions. After first identifying what we are try-
ing to accomplish (i.e., reduce unintended extuba-
tions in the CICU), the second question in the 
model is “How will we know a change is an 
improvement?” A dramatic event such as the air-
way loss leading to cardiac arrest described above 
may well motivate changes in unit practice that 
will result in improvement, but cognitive biases 
towards dramatic or recent events can result in an 
incomplete or inaccurate picture of the scope of a 
problem. Objectively recorded data over time can 
inform more logical, thoughtful responses to prob-
lems, and it enables a unit to measure the impact of 
their interventions. Sometimes what “feels” like 
the right way to address a problem is an appropri-
ate and effective solution, but just as often it may 
not have the intended effect in practice; data allow 
for the distinction to be made and corrective 
actions to be taken.

 Data Collection

Both multicenter data and local data have value. 
Multicenter registries leverage the statistical 
power of the greater number of events to identify 
predictors and patterns which might not be evi-
dent in the data from a single center and may 
identify patterns which persist across a variety of 
practice patterns and patient populations. Such 
registries may also enable comparison of local 
practice and outcomes to other centers, identifi-

Vignette 19.2
Following the RCA, local nursing, physi-
cian, and respiratory care leadership identi-
fied several strategies to better understand 
and address the problem of unintended 
extubations (UEs). The first was the deci-
sion to identify UEs as a modifiable prob-
lem; although UE had been tracked for 
years, it had not previously been given the 
rigor of other quality metrics such as cen-
tral line-associated blood stream infections 
(CLABSIs) or catheter-associated urinary 
tract infections (CAUTIs). After making 
the cognitive leap to characterize the issue 
as a modifiable metric rather than an 
accepted risk, a prospective registry for 
UEs was created, with a plan for data col-
lection to better understand the scope of the 
problem. Concurrently, the following 
immediate interventions were put in place, 
based on suggestions generated during 
multidisciplinary brainstorming sessions:

• The RN and RT would measure the ETT 
position each morning before the chest 
X-ray was taken and document that 
position in the patient record and on the 
ventilator at the patient bedside.

• As an additional safety check, the RN 
would explicitly verbalize the ETT posi-
tion at morning rounds with the medical 
team.

• ETT manipulation would always be per-
formed with two providers. If ETT mal-
position was recognized and needed to 
be addressed during sign out, a mini-
mum of two people would complete the 
task, and sign-out would be paused until 
the security and proper positioning of 
the airway was assured.

• Repositioning of the ETT first requires a 
discussion regarding the need for addi-
tional sedation or neuromuscular block-
ade, empowering nursing and respiratory 
staff to advocate for these to be ordered 
if needed.

19 It Takes Teamwork: Consideration of Difficult Hospital-Acquired Conditions



312

cation of best practices, and the establishment of 
benchmarks that individual centers can strive for.

 Frontline Investment 
and Stakeholders

It is critical to seek input from frontline staff 
when planning and implementing performance 
improvement initiatives, as showcased in this 
vignette. Frontline staff interact with the system 
in a very different way than those in leadership. 
Charging the staff to address the problem rather 
than dictating interventions to them grants staff 
buy-in and ownership in the improvement pro-
cess. This sense of ownership promotes engage-
ment and increases the likelihood of the long-term 
investment necessary to produce sustainable 
gains. Involvement of frontline staff also lever-
ages their detailed knowledge of day-to-day unit 
operations, making it more likely that new inter-
ventions will fit seamlessly into established prac-
tice patterns. When planning interventions, the 
“hassle factor” should be considered. Even well- 
intentioned providers may be unlikely to partici-
pate in interventions that dramatically increase 
the time or cognitive burden required to complete 
a task. Streamlined interventions that are built 
into current practice patterns and workflow are 
more successful over the long term.

 Background of Hospital-Acquired 
Conditions

Introduced as a concept by the Center for 
Medicare & Medicaid Services (CMS) as part of 
Medicare reform in 2008, HACs were defined as 
an undesirable situation, condition, or complica-
tion that a patient develops during a hospital stay 
that was not present at admission [11]. 
Traditionally, many HACs have been character-
ized as infections secondary to devices or proce-
dures, but the list is updated by the CMS on an 
ongoing basis (see Table 19.1 for a complete list 
of 2008 and 2018 HACs). Great strides have been 
made in decreasing HAC rates through the 
 utilization of care bundles [11, 12]. Expanding 

this definition and classifying UE as a HAC was 
novel and allowed new interventions to be rolled 
out utilizing a vocabulary and paradigm of 
improvement that staff was familiar with.

Table 19.1 2008 and 2018 hospital-acquired conditions 
per Center of Medicaid Studies [13]

Hospital-acquired conditions per CMS
2008 2018
Foreign object 
retained after surgery
Air embolism
Blood incompatibility
Stage III and IV 
pressure ulcers
Falls
Manifestations of 
poor glycemic control
Catheter-associated 
urinary tract infection
Vascular catheter- 
associated infection

Foreign object retained after 
surgery
Air embolism
Blood incompatibility
Stage III  and IV pressure 
ulcers
Falls
Manifestations of poor 
glycemic control
Catheter associated urinary 
tract infection
Vascular catheter-associated 
infection
Deep vein thrombosis/
pulmonary emboli following 
hip replacement
Surgical site infection
Iatrogenic pneumothorax 
with venous catheterization

Vignette 19.3
It is 1  year later, and the rate of UEs is 
being reevaluated at an annual review of 
unit data. After a dip in the frequency of 
UEs following the sentinel event the previ-
ous year, the incidence has increased over 
the last 2  months. A detailed review of 
cases reveals that several of the UEs 
occurred when the ETT was in a higher 
position than ordered by the physician  – 
i.e., it was measured and documented by 
the RT and RN as being higher than 
ordered, but no intervention was taken to 
remedy the situation. It is also noted that 
the use of PRN sedation prior to re-taping 
of ETT’s has decreased, in part because of 
a national shortage of the most frequently 
used medications for sedation. The unit 
reviews the current care bundle in light of 
these recent changes in  local practice and 
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 Sustaining Initial Gains

Interval review of processes and data with prac-
tice audit and feedback to local teams is essential 
in order for quality improvement efforts to sustain 
a positive impact over the long term. Continued 
surveillance and audit may identify unintended 
effects and/or cross talk of various QI efforts in 
the complex environment of the CICU. In the case 
described, well-intentioned efforts to address 
drug shortage issues had the unanticipated down-
stream effect of frontline staff reducing their use 
of sedatives in some cases where their use would 
have been appropriate, perhaps contributing to an 
environment where an unintended extubation was 
more likely. Purposeful solicitation of input from 
frontline staff, as part of the continual assessment 
and refinement of the QI efforts, allowed for the 
identification of this unintended consequence. In 
addition, it helped elucidate the reasons that a 
bundle element was difficult to implement during 
this time period. While bedside staff was measur-

ing the ETT position daily, as specified in the 
bundle, this was not effectively triggering appro-
priate action by the medical team. To effect 
changes in provider behavior, additional interven-
tions were required. Involving the unit-based 
pharmacist to not only provide information 
regarding drug shortages but also provide antici-
patory guidance on alternatives helped ensure that 
sedation was being given when appropriate. 
Introducing an automatic trigger for medical pro-
viders to verify ETT position when placing respi-
ratory care orders ensured that when this 
information was provided by bedside staff at 
rounds, it would prompt an action by the medical 
team to reconcile any differences between the 
ordered and actual endotracheal tube positions. 
This set up a “call and response” or “push and 
pull” dynamic, wherein different provider roles 
reinforce one another towards a shared goal. This 
example reinforces the need for the presence and 
active participation of multiple stakeholders in the 
planning process (see Fig. 19.1 for a cause- and- 
effect diagram), prospective data collection with 
planned periodic data review (see Fig.  19.2 for 
run chart), and ongoing involvement of stakehold-
ers representing the entire spectrum of providers 
who would be implementing or affected by the 
efforts.

Sharing data within organizations also pro-
vides opportunities to learn and discover new 
ways to tackle problems that may not be unique 
to a single unit or environment. As part of the 
broader organizational approach to HACs and 
specifically UE, the CICU UE team began meet-
ing regularly with other ICU team members who 
were also working on reducing UE in their 
respective areas. Meetings included data sharing 
from each unit with sharing of successes and 
challenges. These meetings, which include data 
and process sharing across ICUs, are powerful 
venues to translate successes from one area to 
another and also to learn from experiences of oth-
ers who faced similar challenges. Critical in sus-
taining success is the ability to share data with 
frontline staff and more broadly across an organi-
zation. Knowledge of the data should be univer-
sal and is an important tool to maintain 
momentum and ensure long-term success.

decides to implement the following inter-
ventions aimed at hardwiring best practices 
and creating visual reminders for staff:

• Incorporate a mandatory field for ETT 
position into the ventilator order set, 
forcing the medical team to be explicit 
about the desired ETT position.

• ETT position will be included as a qual-
ity/safety metric on the unit quality 
dashboard, which will auto-populate the 
ETT position once entered by the RT 
and automatically highlight if it differs 
from the ordered position.

• When weekly medication shortage 
updates are sent out to the unit, alterna-
tive sedation medications with sug-
gested dosing regimens will be included 
in the emails, and the unit-based phar-
macist will highlight the readily avail-
able options appropriate for a patient 
during rounds, in order to anticipate 
potential sedation needs.

19 It Takes Teamwork: Consideration of Difficult Hospital-Acquired Conditions



314

Incorrect Tube
Placement on

CXR

Tube not
securely taped

Patient not
adequately

sedated

Correct tube
placement not
confirmed &
documented

Medical team
not notified of 
incorrect tube

placement

ETT
measurement
not assessed

Endotracheal Tube
Dislodged

Fig. 19.1 Cause-and-effect diagram
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 Redundancy

Redundancy is necessary to embed a practice 
change, and it will be most effective if actions are 
reinforced at multiple levels across professional 
roles. In this case, order set modification to create 
a field that triggers a mandatory prompt for medi-
cal staff supplements and supports the efforts by 
the bedside nurse and respiratory therapist to 
ensure appropriate ETT position. It ensures that 
their efforts of measurement, documentation, and 
announcement are acknowledged by the medical 
team. Based on review of the X-ray and the 
patient’s trajectory, the most appropriate action 
may be to adjust the order to reflect the reality of 
the current ETT position, or it may be to provide 
additional sedation, adjust tube position, and 
repeat an X-ray. The redundancy built into the 
architecture encourages the necessary data acqui-
sition to facilitate decision-making and creates a 
trigger for the dialogue to come to a decision. 
Ideally, such redundancy supports the overall 
goals of the QI efforts without significantly 
increasing the cognitive burden of the staff 
involved. Optimizing technology to support the 
staff efforts is one way of creating redundancy 
without assigning more “tasks” to the bedside 
staff. In this ICU, a quality dashboard pulled data 
automatically from the electronic medical record 
to a flat screen monitor mounted on the wall, 
prominently displaying a number of important 
quality and safety metrics for each patient. This 
dashboard was an accepted fixture of the unit’s 
culture, and the care team begins rounds at the 
quality board during morning and evening 
rounds. Working with the information technol-
ogy (IT) department, ETT position data was 
added to the dashboard, with color-coding of the 
data when a discrepancy existed between docu-
mented and ordered positions. This intervention 
built upon a familiar landmark and workflow in 
the unit, and it created a visual reminder that 
could be quickly appreciated by the team before 
rounds even began. As the available technology 
in our hospitals continues to be updated, 
revamped, or overhauled, we must seek out 
opportunities for the technology to support our 

work, rather than add to the burden. IT services 
can be a crucial ally in creating and supporting 
successful QI efforts.

 Small Tests of Change

QI in complex care environments may be more 
accepted by staff, and ultimately more success-
ful, when done as small tests of change rather 
than attempting a dramatic process overhaul. 
Small tests of change are mini-interventions that 
allow teams to quickly and effectively test new 
ideas. These changes, undertaken as Plan-Do- 
Study-Act cycles, allow for change to be grafted 
onto existing practice, where they can be viewed 
as modifications of the familiar rather than seen 
as a new burden to be added to the existing task 
load. Incorporation of provider feedback early 
and often can help inculcate a culture that is 
accepting of change and expecting to have a say 
in the details of that change. This culture can lead 
to a unit which is more engaged in the QI efforts 
and which understands QI as a continuous pro-
cess rather than a project with discrete endpoints. 
Internal data review assures that interventions 
remain pertinent and effective accounting for 
unexpected variations in  local practice patterns. 
Feedback from frontline staff should be fre-
quently solicited, resulting in modification or 
even elimination of interventions that don’t 
enhance team performance or have a high “hassle 
factor.”

Vignette 19.4
It is 2  years later, and the overall rate of 
unintended extubations has remained low, 
but a pattern has been noted in the occur-
rence of UEs – they tend to increase when 
there is an influx of new bedside nursing 
staff. The unit is a high-intensity environ-
ment, with high turnover among staff. In 
addition, significant variability has been 
noted among the medical staff in terms of 
use of the safety dashboard as a resource on 

19 It Takes Teamwork: Consideration of Difficult Hospital-Acquired Conditions
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As this case study has highlighted, quality 
improvement is a dynamic process, not a project 
with a discrete beginning and end. Evaluation 
and modification must be ongoing to create 
 sustainable gains in a complex care matrix like 
the CICU. QI is also a team effort. Stakeholder 
representative of the broad spectrum of providers 
in the unit should not only be involved in process 
planning but also in process maintenance, and 
their dual roles as effectors of change and provid-
ers affected by change should be explicitly recog-
nized. Good data is essential to inform ongoing 
efforts, and it should be anticipated, reported 

transparently, and the results should be reported 
at routine intervals for iterative data analysis and 
feedback. Interventions must be streamlined and 
easily incorporated into current practice, avoid-
ing undue complexity which might lead them to 
be abandoned, challenged, or ignored. Whenever 
feasible, interventions should be hardwired and 
redundancy created, so that the various silos in 
the care hierarchy support one another in com-
mon purpose. Education needs to be on a contin-
uous cycle to re-educate existing staff, ensure 
ongoing competency, and maintain awareness of 
guidelines and practice expectations. Ultimately, 
culture change cannot be achieved unless staff 
are engaged, educated, and motivated, which 
requires active participation by empowered 
stakeholders and positive meaningful leadership 
investment.

rounds. Several tests of change are 
implemented:

• Best ETT re-taping practice is incorpo-
rated into the onboarding of new nurses 
and RTs when joining the unit, and an 
electronic copy of the practice is made 
available on the unit website.

• A joint review of the unit dashboard by 
the medical teams, charge RN, and RTs 
is to be performed each morning prior to 
the initiation of bedside rounds to ensure 
that ETT malposition is recognized and 
a plan is put in place to address them.

• Unintended extubation data will now 
be incorporated into a periodic sum-
mary of key unit quality metrics that 
will be shared with all members of the 
unit on a quarterly basis, in order to 
help staff move from personal anec-
dotal experience to a more global 
understanding of the state of safety in 
the unit from a data-driven perspective. 
When UEs remain low, this success 
will be highlighted and the importance 
of the coordinated efforts of the mem-
bers of the team reinforced; when there 
are spikes in the frequency of UEs, 
these data will be broadcast along with 
reminders to adhere to best practices 
and solicitation for input regarding cre-
ative solutions.

Editors’ Comments
Hospital-acquired conditions (HACs) orig-
inally described as a term in 2008 by CMS, 
but implied in the 1999 Institute of 
Medicine report [14], are a major focus for 
healthcare organizations globally. No 
healthcare worker comes to work planning 
to cause harm – but few healthcare systems 
are well designed to help their team mem-
bers completely prevent HACs from occur-
ring. As discussed in the preceding 
chapters, their inherent complexity makes 
the pursuit of zero harm challenging, but 
these challenges are no more insurmount-
able than those faced by high reliability 
organizations (HROs). The authors of this 
chapter have successfully embedded HRO 
principles in their HAC reduction efforts in 
their cardiac intensive care unit, especially 
pre-occupation with failure, sensitivity to 
operations, and reluctance to simplify. 
Their use of automated boards, or andons, 
that point out patients at risk of unplanned 
extubation are consistent with the Toyota 
Production System principle of jidoka or 
building quality into their processes dis-
cussed in earlier chapters. The authors and 

J. W. Diddle et al.



317

 Chapter Review Questions

 1. What is a hospital-acquired condition?
Answer: Introduced as a concept by the 

Center for Medicare & Medicaid Services 
(CMS) as part of Medicare reform in 2008, 
HACs were defined as an undesirable situa-
tion, condition, or complication that a patient 
develops during a hospital stay that was not 
present at admission [11].

 2. Define “small test of change”
Answer: Small tests of change are mini- 

interventions that allow teams to quickly and 
effectively test new ideas. These changes, 
undertaken as Plan-Do-Study-Act cycles, 

allow for change to be grafted onto existing 
practice, where they can be viewed as modifi-
cations of the familiar rather than seen as a 
new burden to be added to the existing task 
load.

 3. True or false. Frontline buy-in isn’t necessary 
to sustain culture change as long as strong 
leadership is present.

Answer: False
 4. Why is redundancy important when planning 

and maintaining QI initiatives?
Answer: Redundancy is necessary to 

embed a practice change, and it will be most 
effective if actions are reinforced at multiple 
levels across professional roles. In this case, 
order set modification to create a field that 
triggers a mandatory prompt for medical staff 
supplements and supports the efforts by the 
bedside nurse and respiratory therapist to 
ensure appropriate ETT position.

 5. True or false. QI is a discrete process with 
defined start and endpoints.

Answer: False. QI embraces the principles 
of continuous process improvement, wherein 
each small test of change, whether defined as 
successful or not, provides a new opportunity 
to evaluate the system for opportunities for 
improvement.
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