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The topic of patient safety has received much attention in recent years. There are a number of areas
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Introduction

The findings of the 2000 publication of “To err is hu-
man: building a safer health system”1 was a surprise for
many regarding hospital safety. A second report, “Cross-
ing the quality chasm: a new health system for the 21st
century,”2 focuses more broadly on how the health-care
delivery system can be designed to innovate and improve
care. These reports together began a movement to improve

safety for hospitalized patients. This has evolved to be-
come known as a patient safety culture, which is a form of
organizational culture that includes the shared beliefs, at-
titudes, values, norms, and behavioral characteristics of
employees.3,4 This then has the effect of influencing staff
members’ attitudes and behaviors in relation to their or-
ganization’s patient safety performance. Unfortunately, a
recent systematic review concluded that, despite strong
face validity for a variety of patient safety culture strate-
gies, there is limited evidence to support definitive impacts
on patient safety climate outcomes.5 Another systematic
review reported evidence of relationships between patient
safety culture and patient outcomes existing at the hospital
and nursing unit level of analysis, but the number of stud-
ies finding statistically significant correlations is limited.6

In this review, I focus on specific strategies in which
there is potential to positively affect patient safety related
to respiratory care practice. This approach, focusing on
specific practices, is different than an approach that eval-
uates a broader organizational culture of safety. I specifi-
cally address important papers published in 2014 dealing
with pressure injury, handoffs, protocols and multidisci-
plinary care, perioperative obstructive sleep apnea (OSA),
and readmissions.
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Pressure Injury

Nearly 10 years ago, the Centers for Medicare & Med-
icaid Services (CMS) decided to disallow incremental pay-
ments associated with 8 secondary conditions that it deemed
as preventable complications of medical care.7 If not pres-
ent at the time of admission, these conditions are no longer
taken into account in calculating payments to hospitals
after October 1, 2008. Pressure ulcers are one of the com-
plications on this list, and they accounted for 322,946
Medicare cases in the fiscal year 2006, with an average
Medicare payment of $40,381 for admissions in which the
condition was present. For respiratory care practice, pres-
sure ulcers can be related to the interface for noninvasive
ventilation (NIV) and securing of artificial airways.

The role of NIV in appropriately selected patients is
well established.8 Facial skin breakdown is a recognized
complication of NIV,9 and the most common sites of skin
damage during NIV are the bridge of the nose and the
upper lip with a nasal mask, the nasal mucosa with pil-
lows, and the axillae with a helmet.10 Skin ulceration can
reduce comfort during NIV and contributes to intolerance
of the interface and the success rate of NIV.

The objective of Barros et al11 was to study the effects
of an oronasal interface using a 3-dimensional computa-
tional model with the ability to simulate and evaluate the
main pressure zones of the interface on the face. The model
simulated soft tissues, skull, and nasal cartilage. A com-
puter simulation was performed to determine the pressure
required to create the facial pressure zones. Consistent
with clinical experience, the computer model identified
several high-impact pressure zones in the nasal bridge and
paranasal regions. This provides support for selection of
an interface that best minimizes the risk of skin break-
down. Interfaces meeting this criterion include the total
face and hybrid masks. Attention to how tightly the mask
is secured, use of hydrocolloid dressings, and adjustment
of the mask to reduce pressure on the face can also address
this problem.

Yamaguti et al12 determined the frequency of skin break-
down and identified potential treatment-related risk factors
for its development in adults with acute respiratory failure
on NIV or CPAP. Subjects were retrospectively enrolled if
they used NIV or CPAP for a period of � 2 h. A stepwise
forward logistic regression model was used to identify
independent risk factors for skin breakdown. There were
375 subjects enrolled, and 14% developed skin breakdown.
The number of applications of NIV or CPAP for � 2 h
was higher in subjects with skin breakdown than in those
without. Subjects with skin breakdown also had a longer
total duration of NIV use compared with those without
skin breakdown. Most interestingly, subjects who devel-
oped skin breakdown had a greater use of the oronasal
mask (93%) compared with the group that used a total face

mask (21.5%). The adjusted odds ratio (OR) for skin break-
down was 80.8 for oronasal mask use (compared with total
face mask use) and 8.6 for NIV or CPAP for � 26 h.
These results should help to inform the use of NIV in a
way to reduce facial skin breakdown—in particular, use of
a total face mask.

Many methods are available to secure the endotracheal
tube, including tape and commercial devices. How the
airway is secured has the potential to cause pressure ul-
cers. Fisher et al13 evaluated 16 endotracheal tube holders
under a series of simulated clinical conditions. Measuring
the distance displaced after a tug tested tube security. In
addition, 9 of the 16 methods could be evaluated for speed
of moving the tube to the opposite side of the mouth.
Sensors located on a mannequin measured applied forces
when the head was rotated vertically or horizontally. Me-
dian displacement of the tube by the tug test was 0 cm, and
the mean time to move the tube from one side of the mouth
to the other ranged from 1.25 to 34.4 s. Forces applied to
the face with a vertical head lift ranged from � 0.2 to
3.5 N. Forces applied to the face with a horizontal rotation
ranged from � 0.2 to 3.52 N. As a group, commercial
devices produced greater force than noncommercial de-
vices. The authors concluded that noncommercial airway
holders exert less force on a patient’s face than commer-
cial devices. Many commercial holders allow for rapid but
secure movement of the artificial airway from one side of
the mouth to the other.

Wagner et al14 compared 7 different endotracheal tube-
restraint combinations against themselves and one another
at a series of test points covering a hemisphere on the
plane of the face. Force values for tube motion of 2 cm,
5 cm, or failure were recorded for 3 pull tests, at each
angle, for each method of tube fixation. All methods showed
variation in the force required for tube motion with angle
of force application. When forces were averaged over all
test points for each fixation technique, differences as large
as 132 N were observed. Compared with traditional meth-
ods of fixation (eg, tape), only one of the 3 commercially
available devices consistently required a higher average
force to displace the tube by 2 and 5 cm. When ranges of
force values for 5-cm displacement were compared, de-
vices spanned from 80 to 290 N, whereas traditional meth-
ods spanned from 62 to 178 N. Some methods were more
reproducible than the others. The authors concluded that
the efficacies of different fixation techniques are sensitive
to the angle of force application. Traditional methods of
tube fixation required similar extubation forces as devices
commercially available in the United States. Unlike the
study by Fisher et al,13 Wagner et al14 did not measure the
force applied to the face.

Although rarely reported, tracheostomy wounds are com-
monly encountered in children. Use of maltodextrin gel
and a silver alginate sponge might expedite healing of
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tracheostomy wounds. Hartzell et al15 conducted an 11-
month retrospective review of 11 children with wound
complications following tracheostomy placement at a ter-
tiary care facility. Wounds were in the infrastomal location
(n � 8), stoma (n � 2), and lateral neck (n � 1). Wounds
were stage 2 in 6 subjects, stage 3 in 4 subjects, and stage
4 in one subject. The authors reported that following treat-
ment with maltodextrin gel and/or silver alginate, all
wounds achieved complete epithelialization. The length of
treatment ranged from 6 to 28 d. No adverse effects related
to maltodextrin gel or silver alginate were identified. Use
of maltodextrin and/or silver alginate should be considered
for the treatment of tracheostomy wounds in children.

Handoffs

Patient handoffs are a key source of communication
failures and adverse events in hospitals. To address this,
the I-PASS Handoff Bundle has been recently developed.
I-PASS is a mnemonic: I for illness severity, P for patient
summary, A for action list, S for situation awareness and
contingency planning, S for synthesis by receiver (read-
back). Starmer et al16 described the details of I-PASS
elsewhere.

In a paper published in 2014, Starmer et al17 described
the process they used to develop, implement, and dissem-
inate an innovative comprehensive handoff curriculum in
pediatric residency training programs as a fundamental
component of the multi-center Initiative for Innovation in
Pediatric Education-Pediatric Research in Inpatient Set-
tings Accelerating Safe Sign-outs (I-PASS) Study. They
reported that 96% of residents and 97% of faculty agreed
or strongly agreed that the curriculum promoted acquisi-
tion of relevant skills for patient care activities. They also
shared lessons learned, including the importance of ap-
proaching curricular implementation as a transformational
change effort, assembling a diverse team of junior and
senior faculty to provide opportunities for mentoring and
professional development, and linking the educational in-
tervention with the direct measurement of patient outcomes.
Although this curriculum was developed for pediatric res-
idency programs, it might also be applicable to hospital
respiratory care departments and respiratory care educa-
tional programs.

Starmer et al18 conducted an interventional study of res-
ident handoffs in 10,740 admissions at 9 hospitals. They
measured rates of medical errors, preventable adverse
events, miscommunications, and resident workflow. The
intervention was informed by I-PASS. Error rates were
measured, and handoffs and workflow were assessed.
There was a reduction in medical error rate by 23% and
preventable adverse events by 30% after implementation
of I-PASS. There were significant error reductions at 6 of
the 9 participating sites and significant increases in the

inclusion of all key elements. This occurred without sig-
nificant changes in the time required for oral handoffs or
in resident workflow. This provides strong support for the
use of I-PASS, with impressive reductions in medical er-
rors and preventable adverse events. What is most notable
is that these results occurred despite � 60% post-imple-
mentation adherence with 4 of the 5 elements of I-PASS.
The greatest adherence was for patient summary, but even
that was � 80% post-implementation.

Protocols and Multidisciplinary Teams

Clinicians lacking expertise in the long-term manage-
ment of tracheostomy often manage postoperative care
following the tracheostomy procedure. Prolonged time to
decannulation is associated with a high incidence of com-
plications. To address this issue, Smith et al19 developed a
low-risk tracheostomy clinical pathway. This decannula-
tion pathway provided for an in-depth stepwise approach
to initial cuff deflation, tracheostomy tube change, initia-
tion of occlusion trials, and decannulation based on the
patient meeting a series of defined milestones. Potentially
eligible subjects underwent initial screening by their at-
tending physician and/or a respiratory therapist (RT). Af-
ter development of the pathway, a pilot group of 34 con-
secutive subjects underwent evaluation, of whom 13 were
ineligible because of high-risk factors (upper-airway ob-
struction, unfavorable neck anatomy, or medical factors
such as coagulopathy). A follow-up cohort of 107 consec-
utive subjects were studied to assess the sustainability of
the pathway, and 39 met the low-risk criteria. Total time to
decannulation in the baseline cohort was 15.5 � 12.1 d.
After implementation of the pathway in the pilot cohort,
the time to decannulation decreased to 5.7 � 2.8 d. In the
follow-up cohort, time to decannulation was 8.1 � 7.1 d.
There was no association between adverse events and use
of the pathway. The pathway was a safe and effective tool
to guide clinicians in the management of tracheostomies.
This pathway/protocol was largely implemented by RTs
and illustrated a way that RTs can add value to the care of
patients with tracheostomies.

In a quality improvement project, Gupta et al20 evalu-
ated an RT-directed protocol in the setting of simple wean-
ing (651 cases) and difficult weaning (131 cases). The RT
protocol was successful in 79% with simple weaning and
in 77% with difficult weaning. The RT protocol increased
ventilator-free days by 21% with simple weaning and by
68% with difficult weaning. A multivariate analysis showed
no significant difference between the RT-directed weaning
and physician-directed weaning. This study adds to the
accumulating evidence supporting the use of RT protocols
for ventilator liberation.

In a prospective study, Klompas et al21 evaluated whether
daily coordinated spontaneous awakening trials (SATs)
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and spontaneous breathing trials (SBTs) might reduce the
likelihood of a ventilator-associated event (VAE). The study
included 20 ICUs between November 2011 and May 2013.
Twelve units (5,164 episodes of mechanical ventilation)
implemented a collaborative protocol for nurses and RTs
to perform daily paired SATs and SBTs, and 8 units con-
ducted surveillance alone (3,425 episodes of mechanical
ventilation). In the collaborative units, there were signifi-
cant increases in SATs, SBTs, and percentage of SBTs
performed without sedation. This was associated with sig-
nificant decreases in duration of mechanical ventilation
and hospital stay. Although there was no change in the
number of VAEs per ventilator days, there was a signifi-
cant decrease in the number of VAEs per episode of me-
chanical ventilation (OR of 0.63, 95% CI 0.42–0.97) and
infection-related ventilator-associated complications (OR
of 0.35, 95% CI 0.17–0.71), but not for pneumonia (OR of
0.51, 95% CI 0.19–1.3). Within the surveillance-only units,
there were no significant changes in SATs, SBTs, or VAEs.
This study provides evidence to support not only the use of
paired SAT/SBT, but also that this might positively affect
VAEs, an indicator of quality for mechanically ventilated
patients.

A multicomponent and multidisciplinary bundle of strat-
egies for ventilator liberation and early mobilization has
been proposed and is called the awakening and breathing
coordination, delirium monitoring/management, and early
exercise/mobility (ABCDE) bundle. Balas et al22 evalu-
ated the effectiveness and safety of implementing the
ABCDE bundle in everyday practice. This single-center
study enrolled 146 subjects pre-bundle and 150 subjects
post-bundle implementation. Subjects in the post-imple-
mentation period had 3 more ventilator-free days than did
those in the pre-implementation period. Subjects managed
with the ABCDE bundle had lower odds of delirium and
increased odds of mobilizing out of bed at least once dur-
ing an ICU stay. No significant differences were noted in
self-extubation or re-intubation rates. Because the RT is
responsible for implementing the SBTs, this is an example
of how RTs can contribute to improved outcomes as part
of a multidisciplinary team.

Perioperative Obstructive Sleep Apnea

OSA is prevalent among preoperative patients and has
been associated with increased risk of postoperative com-
plications.23 It has been suggested that as many as 90% of
those with OSA are not yet diagnosed and therefore not
treated.24 Mutter et al25 conducted a matched cohort anal-
ysis of polysomnography data and Manitoba health admin-
istrative data. Postoperative outcomes of subjects with OSA
up to 5 y before (undiagnosed OSA, n � 1,571) and any
time after (diagnosed OSA, n � 2,640) polysomnography
and prescription of CPAP for a new diagnosis of OSA

were compared with controls with low risk of sleep apnea
(n � 16,277). The risk of respiratory complications (OR of
2.08) similarly increased for both undiagnosed and diag-
nosed OSA. The risk of cardiovascular complications, pri-
marily cardiac arrest and shock, was different between
undiagnosed OSA (OR of 2.20) and diagnosed OSA (OR
of 0.75). Important risk modifiers were OSA severity, type
of surgery, age, and other comorbidities. The findings that
diagnosis of OSA and prescription of CPAP were associ-
ated with a reduction in postoperative cardiovascular com-
plications has important implications for respiratory care
practice.

The STOP-BANG questionnaire is often used to esti-
mate OSA risk, and the likelihood of having moderate or
severe OSA increases with each point increase in the STOP-
BANG score.26 Subjects diagnosed with OSA are often
treated with CPAP in the perioperative period.27 Proczko
et al28 assessed postoperative hospital stay and pulmonary
complications in 3 groups of morbidly obese subjects un-
dergoing bariatric surgery. Group A comprised 99 subjects
who were preoperatively diagnosed with OSA and who
used CPAP before and after surgery. Group B consisted of
182 subjects who met at least 3 STOP-BANG criteria but
were not diagnosed with OSA; these subjects did not use
CPAP. Group C, the reference group, comprised 412 sub-
jects who scored � 3 items on the STOP-BANG question-
naire. In the perioperative period, Group B subjects had a
significantly higher rate of pulmonary complications and
increased hospital stay. There were also 2 cases of sudden
death in this group.

Readmissions

Since the launch of the Hospital Readmission Reduction
Program in 2013, hospitals in the United States with greater-
than-expected 30-d hospital readmission rates for acute
myocardial infarction, pneumonia, congestive heart fail-
ure, COPD, and hip/knee arthroplasty are subject to pen-
alties from the CMS (http://www.cms.gov/Medicare/
Medicare-Fee-for-Service-Payment/AcuteInpatientPPS/
Readmissions-Reduction-Program.html). The inclusion of
pneumonia and COPD impact the practice of RTs. In 2014,
Feemster and Au29 critically assessed the use of all-cause
30-d COPD readmissions as an accountability measure,
discussing benefits and highlighting the substantial draw-
backs and unintended consequences of the measure that
could adversely affect providers, hospitals, and patients
with COPD.

Prescott et al30 reviewed 12 studies related to readmis-
sion after pneumonia hospitalization. All-cause 30-d read-
mission rates ranged from 16.8 to 20.1%, with 15.6% in
studies from the United States. Pneumonia, cardiovascular
disease (including heart failure), and COPD are the most
common reasons for early readmission after pneumonia
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discharge. Although it was the most common readmission
diagnosis, pneumonia accounted for a minority of all re-
admissions. The authors correctly suggest that further re-
search is needed to understand how hospitalization for
pneumonia fits within the broader context of the health
trajectory of patients.

Due to the poor discriminative ability of existing mod-
els to predict 30-d readmission for pneumonia, Mather
et al31 probed the potential for additional predictive vari-
ables. The 30-d readmission rate was 15.5% of the 965
subjects. The variables significantly associated with all-
cause 30-d readmissions were male (OR 1.59), 3 or more
previous admissions (OR 1.84), chronic lung disease (OR
1.63), cancer (OR 2.18), income � $43,000 (OR 1.82),
history of anxiety or depression (OR 1.62), and hematocrit
� 30% (OR 1.86). Compared with the model using only
the CMS variables, the addition of socioeconomic status
and health-care utilization variables significantly improved
model performance.

Using a large national commercial insurance database,
Sharif et al32 examined 30-d readmission in 8,263 subjects
with COPD. The 30-d readmission rate was 8.9%. Patient
factors, provider factors, and system factors were associ-
ated with 30-d readmission. These results suggest that one
of 11 subjects hospitalized with COPD is readmitted within
30 d of discharge, with many important and modifiable
risk factors for early readmission.

Werre et al33 conducted a retrospective study comparing
the effects of therapist-directed (protocol) and physician-
directed (non-protocol) respiratory therapy on hospital stay
and 30-d readmission in subjects with COPD and acute
bacterial pneumonia. There was no significant interaction
between protocol use, age, and disease severity on hospital
stay. Disease severity had a significant effect on hospital
stay. The 30-d readmission rate was lower with the use of
the protocol. The finding of no difference in hospital stay
with the use of the RT protocol indicates that it did not
sacrifice treatment efficacy. More important, the RT-di-
rected protocol conferred benefit by reducing 30-d read-
mission. This study provides additional evidence support-
ing the use of RT protocols.

Summary

There are a number of areas in which patient safety
impacts respiratory care practice. This paper focused on
studies published in 2014 related to pressure injury, hand-
offs, protocols and multidisciplinary teams, perioperative
OSA, and readmissions.
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