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Currently, >20 million people in the United States have asthma, and approximately 15 million
adults have been diagnosed with COPD, with approximately the same number not yet having
been diagnosed with this condition. Moreover, the overall burden of respiratory diseases is still
increasing, in part due to environmental factors, such as air pollution. At the same time, the
number of patients requiring hospitalization as well as the number of individuals admitted to
ICUs from emergency departments has been on the rise over the last decade. Because of the cost
to the health-care system, the burden of respiratory diseases, hospitalizations, and ICU admis-
sions also falls on society; it is paid for with tax dollars, higher health insurance rates, and lost
productivity. Respiratory therapists (RTs) are in a unique position to influence health-care
delivery in a number of settings that include acutely ill hospitalized patients and those with
chronic conditions in ambulatory settings. Clinical studies have demonstrated the value of RTs
in specific areas, including the performance of medical procedures, the development and im-
plementation of protocols aimed at weaning patients from mechanical ventilation and providing
lung-protective ventilation, optimal delivery of in-patient respiratory treatments, the applica-
tion of disease management programs for COPD, and as part of rapid response teams. How-
ever, due to increasing scrutiny of health-care expenditures and limited resources, there is a
growing need to document the impact of health-care providers in terms of clinical outcomes. As
a profession, RTs should continue to describe the impact they have on patient outcomes and the
value they bring to our health-care system. Promoting such investigative outcomes research,
along with enhancing the professional aspects of the field of respiratory care, will ensure that
the value of RTs does not go unappreciated. Key words: respiratory therapist; professionalism;
outcomes; hospital. [Respir Care 2017;62(12):1602–1610. © 2017 Daedalus Enterprises]

Introduction

The delivery of health care is becoming increasingly
specialized and complex as the understanding of the basic

pathophysiology of disease processes improves and the
development of novel therapeutic interventions acceler-
ates. This paradigm certainly holds true for respiratory
disorders and the care of critically ill patients, in which
respiratory therapists (RTs) play a pivotal role in terms of
medical care delivery. The National Institutes of Health
National Heart, Lung, and Blood Institute (NHLBI) esti-
mated that lung diseases, excluding lung cancer, caused
approximately 235,000 deaths in 2010 and that in 2010,
almost 1 in 6 deaths in children �1 y of age was due to a
lung disease.1 Moreover, the NHLBI assessed the eco-
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nomic cost of asthma, COPD, and pneumonia to be $106
billion in 2009.1 Similarly, Eurostat assessments from the
European Union found that in 2013, there were �401,000
deaths in the European Union resulting from diseases of
the respiratory system, equivalent to 8.0% of all deaths.2

These figures highlight the importance of respiratory dis-
orders and critical illness as the foundation for supporting
state-of-the-art respiratory care delivery to both hospital-
ized and ambulatory patients.

In 2000, James K Stoller MD presented the 27th Donald
F Egan Scientific Memorial Lecture at the American As-
sociation for Respiratory Care Congress, providing a sys-
tematic review examining the overall effectiveness of RTs
in delivering respiratory care in the ICU setting, in adult
non-ICU in-patient care, and in ambulatory care.3 He con-
cluded that “Notwithstanding the considerable body of
available evidence that buttresses RTs’ effectiveness in
delivering care, additional rigorously designed studies are
needed to examine RTs’ effectiveness in new roles (eg,
geriatric care, pediatric care), in new venues (eg, extended
care facilities), and to assure the generalizability of avail-
able findings to the broad spectrum of healthcare facilities
(eg, academic and community-based facilities alike). Finally,
the respiratory therapy community must continue to cultivate
and support investigative expertise to assure continued in-
quiry.”3 This year’s Phil Kittredge Memorial Lecture will
attempt to update Dr Stoller’s review and provide specific
examples from Barnes-Jewish Hospital highlighting the evi-
dence supporting the value of RTs and highlighting the need
for additional investigations in this area.

Procedural Skills

Tracheal intubation is a common procedure performed
in patients developing acute respiratory failure and can be
performed by a number of medical specialists, including
physicians, nurses, and RTs. A number of studies support
the safety of RTs performing tracheal intubation in emer-
gent settings or for elective procedures, with the success
rates of RTs performing tracheal intubation being compa-
rable with those of physicians.4-7 The optimal way to en-
sure proficient training for RTs in tracheal intubation is
unclear but was the subject of a recent survey published by
Andrew Miller in RESPIRATORY CARE.8 He found that the
most common training methods employed to train RTs in
tracheal intubation included simulation training (86%), su-
pervised intubations (84%), and classroom training (65%).
Classroom training lasted a mean of 4.3 h with a wide
range (1–16 h). The majority of RTs (91%) were required
to complete 10 or fewer supervised intubations before be-
coming certified for competency in this procedure. Skill
recertification was automatic if a minimum number of
endotracheal intubations were performed annually in 78%
of centers, and 11% required a written test or classroom

training annually. The primary barrier cited for RTs not
intubating was lack of need. The latter finding is important
and may explain the observation that RT performance of
tracheal intubation usually occurs in smaller hospitals, when
physician providers are not available, or in field condi-
tions. Nevertheless, the literature suggests that RTs can
carry out this procedure proficiently when properly trained.

Similar to tracheal intubation, fiberoptic bronchoscopy
is a common procedure performed in patients with respi-
ratory disorders. At Barnes-Jewish Hospital, experienced
RTs have played an important role on the bronchoscopy
service, as well as on the interventional pulmonary ser-
vice. RTs provide important assistance to the physicians
performing bronchoscopy in terms of providing topical
sedation, securing and maintaining the patient’s airway,
assisting in carrying out endobronchial and transbronchial
biopsies with forceps, and training fellows and novice bron-
choscopists on the anatomy of the airways and proper
technique in carrying out fiberoptic bronchoscopy. Cop-
polo et al9 reviewed the role of physician-RT teams in
carrying out bronchoscopic procedures and demonstrated
that RTs can provide high-quality, low-cost, safe broncho-
scopic assistance to pulmonary specialists, including per-
forming biopsies.

In addition to fiberoptic bronchoscopy, RTs more reg-
ularly are called upon to carry out bronchoalveolar la-
vage (BAL) using various blindly positioned telescop-
ing tubes. At Barnes-Jewish Hospital, we demonstrated
the safety of the mini-BAL procedure for the evaluation
of suspected ventilator-associated pneumonia carried out
by RTs.10 Comparing mini-BAL performed by RTs with
physician-directed protected specimen brush deployment
with a fiberoptic bronchoscope, there was no change in
arterial blood oxygen saturation or heart rate that oc-
curred after mini-BAL. Moreover, there was good di-
agnostic agreement for quantitative cultures obtained
with the protected specimen brush and mini-BAL (kappa
statistic, 0.63; concordance, 83.3%). RTs performing
mini-BAL may provide respiratory cultures from intu-
bated patients before changing or starting antibiotics,
allowing for the collection of lower respiratory speci-
mens that are more likely to demonstrate the presence of
pathogenic bacteria.11

Taken together, these findings suggest that there are a
number of procedures currently performed by other health-
care providers that could be carried out by RTs. Future
research demonstrating the safety of RTs carrying out spe-
cific types of procedures (eg, fiberoptic bronchoscopy for
the removal of impacted secretions, bedside ultrasonogra-
phy to assess the presence of pleural effusions and con-
solidation), along with potential cost savings implications,
are needed to advance this field.
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Protocol/Guideline Development and Optimization

Weaning Mechanical Ventilation

Mechanical ventilation is one of the most common forms
of medical therapy administered within ICUs. Weaning
patients from mechanical ventilation has been referred to
as part of the “bread and butter” of respiratory care prac-
tices provided by physicians, RTs, and nurses working in
ICUs, post-anesthesia recovery units, intermediate care
units, and other specialized hospital settings.12 However,
the procedural methodology or precedent for weaning or
liberating patients from mechanical ventilation has histor-
ically been physician-guided weaning. Despite a general
consensus on what weaning represents, continued contro-
versy exists on how it should best be achieved.13 Most of
the earlier randomized, controlled trials focused on iden-
tifying the best ventilator withdrawal technique for wean-
ing patients from mechanical ventilation.14,15 However, the
more central issue with regard to optimizing the weaning
process is how we can best identify patients who are ready
to be liberated from mechanical ventilation at the earliest
point in time.

At Barnes-Jewish Hospital, we carried out a randomized
controlled trial comparing the practice of protocol-directed
weaning from mechanical ventilation implemented by
nurses and RTs with traditional physician-directed wean-
ing.16 We enrolled 357 subjects in the study, with the
primary outcome being the duration of mechanical venti-
lation from tracheal intubation until discontinuation of me-
chanical ventilation. The median duration of mechanical
ventilation was 35 h for the protocol-directed group (first
quartile, 15 h; third quartile, 114 h) compared with 44 h
for the physician-directed group (first quartile, 21 h; third
quartile, 209 h). Kaplan–Meier analysis demonstrated that
subjects randomized to protocol-directed weaning had
significantly shorter durations of mechanical ventilation
compared with subjects randomized to physician-
directed weaning (chi-square � 3.62, P � .057, log-
rank test; chi-square � 5.12, P � .02, Wilcoxon test).
Cox proportional-hazards regression analysis, adjusting
for other covariates, showed that the rate of successful
weaning was significantly greater for subjects receiving
protocol-directed weaning compared with subjects re-
ceiving physician-directed weaning (risk ratio 1.31,
95% CI 1.15–1.50, P � .039). The hospital mortality
rates for the 2 treatment groups were similar (22.3% for
protocol-directed vs 23.6% for physician-directed,
P � .78). Hospital cost savings for subjects in the pro-
tocol-directed group were $42,960 compared with hos-
pital costs for subjects in the physician-directed group.
Protocol-guided weaning of mechanical ventilation, as
performed by nurses and RTs, was safe and led to ex-
tubation more rapidly than physician-directed weaning.

Moreover, based on this experience, all hospitals in the
BJC HealthCare system (12 hospitals and a rehabilita-
tion center) require that protocolized weaning of me-
chanical ventilation occur in all units caring for patients
with respiratory failure.

A consensus conference reinforced the ability of proto-
col-guided weaning carried out by RTs or nurses to be a
successful method for allowing timely weaning from me-
chanical ventilation.17 For patients who pass a spontane-
ous breathing trial (SBT), the decision to extubate should
still be guided by clinical judgment and objective data to
minimize the risk of unnecessary reintubations and self-
extubations. Additionally, the protocols employed for
weaning should not represent rigid rules but, rather, guides
to patient care. Moreover, these protocols should evolve
over time as clinical and institutional experience with them
increases and new research becomes available. The most
useful protocols aim to safely and efficiently liberate pa-
tients from mechanical ventilation, reducing unnecessary
or harmful variations in approach. Given the close inter-
action of RTs with mechanically ventilated patients, they
are in an ideal position to help develop and facilitate the
successful implementation of weaning protocols.

More recently, the Centers for Disease Control and Pre-
vention (CDC) introduced ventilator-associated event defini-
tions in January 2013.18 To this day, little is known about
ventilator-associated event prevention and whether preven-
tion of ventilator-associated events impacts other important
clinical outcomes, such as hospital mortality and lengths of
stay. However, investigators supported by the CDC hypoth-
esized that daily, protocolized spontaneous awakening trials
and SBTs carried out by nurses and RTs, respectively, might
prevent ventilator-associated events.19 They carried out a pro-
spective study in 12 community ICUs employing an opt-out
protocol for nurses and RTs to perform paired daily sponta-
neous awakening trials and SBTs. Eight other community
ICUs served as controls and conducted surveillance alone.
They tracked 5,164 consecutive episodes of mechanical ven-
tilation: 3,425 in collaborative units and 1,739 in surveil-
lance-only units. Within the collaborative units, significant
increases in spontaneous awakening trials, SBTs, and per-
centage of SBTs performed without sedation were mirrored
by significant decreases in duration of mechanical ventilation
and length of hospital stay. There was no change in ventila-
tor-associated event risk per ventilator day, but significant
decreases in ventilator-associated event risk per episode of
mechanical ventilation were observed. Within surveillance-
only units, there were no significant changes in spontaneous
awakening trials, SBTs, or ventilator-associated event rates.
Although it is still unclear whether ventilator-associated events
represent a true marker of medical quality in mechanically
ventilated patients, this multi-center study confirmed the im-
portance of protocolized weaning of mechanical ventilation

EVALUATING THE VALUE OF THE RESPIRATORY THERAPIST

1604 RESPIRATORY CARE • DECEMBER 2017 VOL 62 NO 12



carried out by RTs to decrease the duration of mechanical
ventilation.

Lung-Protective Ventilation

Minimizing iatrogenic lung injury is recognized as a
key element of the application of mechanical ventilation
for patients with respiratory failure.20 The primary strategy
for achieving this goal is to avoid overstretch of the lung
with the appropriate selection of tidal volume and PEEP.
At Barnes-Jewish Hospital, we evaluated the efficacy of
an emergency department-based lung-protective mechan-
ical ventilation protocol for the prevention of pulmonary
complications (Fig. 1).21 This protocol was developed in
conjunction with the hospital’s Department of Respiratory
Therapy and was directly implemented by RTs in the emer-
gency department setting. The protocol that the RTs em-
ployed is provided in Figure 1.

We carried out a quasi-experimental, before–after study
that consisted of a preintervention period, a run-in period
of approximately 6 months, and a prospective intervention
period. The intervention was a multifaceted emergency
department-based mechanical ventilator protocol carried
out by RTs targeting lung-protective tidal volume, appro-
priate setting of PEEP, rapid oxygen weaning, and head-

of-bed elevation. A propensity score-matched analysis was
used to evaluate the primary outcome, which was the com-
posite incidence of ARDS and ventilator-associated events.
A total of 1,192 subjects in the pre-intervention group and
513 subjects in the intervention group were included. Lung-
protective ventilation increased by 48.4% in the interven-
tion group. In the propensity score-matched analysis
(n � 490 in each group), the primary outcome occurred in
71 subjects (14.5%) in the preintervention group compared
with 36 subjects (7.4%) in the intervention group (adjusted
odds ratio 0.47, 95% CI 0.31–0.71). There was an increase
in ventilator-free days (mean difference 3.7, 95% CI 2.3–
5.1), ICU-free days (mean difference 2.4, 95% CI 1.0–
3.7), and hospital-free days (mean difference 2.4, 95% CI
1.2–3.6) associated with the intervention. The mortality
rate was 34.1% in the preintervention group and 19.6%
in the intervention group (adjusted odds ratio 0.47,
95% CI 0.35– 0.63). This experience for the first time
suggested that implementation of a mechanical ventila-
tor protocol in the emergency department by RTs is
feasible and could significantly improve the delivery of
safe mechanical ventilation and clinical outcomes, in-
cluding mortality.

As part of the same quality improvement initiative, we
also assessed the impact of having RTs implement a lung-

Fig. 1. Emergency department (ED) ventilator protocol. PBW � predicted body weight. BMI � body mass index.
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protective strategy of ventilation in the emergency depart-
ment as a means of improving the outcome of patients
with established ARDS at the time of emergency depart-
ment presentation.22 Using the same lung-protective ven-
tilator protocol described above, a total of 229 subjects
(186 preintervention group, 43 intervention group) were
studied in the emergency department of Barnes-Jewish
Hospital. The intervention was associated with significant
changes (P � .01 for all) in tidal volume, PEEP, breathing
frequency, oxygen administration, and head-of-bed eleva-
tion. There was a reduction in median (interquartile range)
emergency department tidal volume from 8.1 (7.0–9.1) to
6.4 (6.1–6.7) mL/kg predicted body weight and an in-
crease in lung-protective ventilation from 11.1 to 61.5%
(P � .01). The intervention was associated with a reduc-
tion in mortality from 54.8 to 39.5% (odds ratio 0.38,
95% CI 0.17–0.83, P � .02) and a 3.9-d increase in ven-
tilator-free days (P � .01). This study of mechanically
ventilated subjects with ARDS demonstrated that RTs im-
plementing a mechanical ventilator protocol in the emer-
gency department could improve the clinical outcomes of
these patients by minimizing the potential injurious influ-
ence of mechanical ventilation.

The increased recognition of improved outcomes in pa-
tients without ARDS undergoing mechanical ventilation
employing ventilator delivery strategies aimed at minimiz-
ing driving pressure and optimizing lung mechanics rein-
forces the need for the general application of these prin-
ciples.23,24 RTs again are in a unique position to implement
protocols in their institutions to see that this occurs as well
as to conduct further research into how to generalize the
implementation of these approaches in non-teaching hos-
pitals and other types of facilities (eg, rehabilitation cen-
ters, long-term acute care settings, chronic ventilator hos-
pitals).

In-Patient RT Treatments

The administration of respiratory treatments is a neces-
sary component of the care of hospitalized patients, espe-
cially those individuals with thoracoabdominal disease pro-
cesses. However, a number of clinical studies suggest that
respiratory treatments are often needlessly prescribed to
patients who do not derive benefit from their administra-
tion.25-34 Few investigations have attempted to directly de-
fine the optimal method for the utilization of respiratory
treatments or to determine the impact of various respira-
tory care utilization strategies on patient outcomes35-37 This
represents an important area of investigation because of
the potential complications associated with inappropriate
use of respiratory treatments and the need to conserve
valuable medical resources for treatments that are more
likely to provide patient benefits.38,39

We carried out a prospective study at Barnes-Jewish
Hospital to compare the clinical outcomes of subjects
receiving respiratory treatments by RTs employing a re-
spiratory care protocol with physician-directed respiratory
treatment orders.40 Six hundred ninety-four consecutive
hospitalized non-ICU subjects ordered to receive respira-
tory treatments were evaluated according to the medical
firm they were admitted to (firm A, intervention group;
firms B and C, control groups). Discordant respiratory
care orders, respiratory care charges, hospital stay, and
patient-specific complications were assessed as the pri-
mary outcomes. Discordant orders were defined as written
orders for respiratory treatments that were not clinically
indicated as well as orders omitting treatments that were
clinically indicated according to the hospital’s protocol-
based treatment algorithms. Firm A subjects (n � 239)
received RT-directed treatments and had a statistically
lower rate of discordant respiratory care orders (24.3%) as
compared with subjects receiving physician-directed treat-
ments in firms B (n � 205; 58.5%) and C (n � 250;
56.8%; P � .001). No statistically significant differences
in patient complications were observed. The average num-
bers of respiratory treatments and respiratory care charges
were statistically lower for firm A subjects (10.7 � 13.7
treatments; $868 � $1,519) as compared with subjects in
firms B (12.4 � 12.7 treatments, $1,124 � $1,339) and C
(12.3 � 13.4 treatments, $1,054 � $1,346, P � .009 [treat-
ments] and P � .001 [respiratory care charges]). Addi-
tionally, discordant respiratory treatment orders were as-
sociated with significantly greater charges compared with
concordant respiratory treatment orders (Fig. 2). This ex-
perience, similar to that described by Stoller et al,37 high-
lights the ability of RTs to recommend respiratory treat-
ments that are consistent with hospital-based protocols and
consensus guidelines more often than physician-directed
respiratory treatments. Additionally, these studies suggest
that RTs may be in a better position to triage respiratory
treatments, especially during times when RT resources are
limited or the need for such treatments increases, such as
with influenza outbreaks.

Out-Patient COPD Management

Patients with COPD make up one of the most frequent
disease states interacting with RTs and often require frequent
hospital admissions and/or visits to the emergency depart-
ment for exacerbations of their lung disease.41,42 Such read-
missions increase health-care costs and expose COPD pa-
tients to the added risks of hospital readmission, including
nosocomial infections and increased risk of mortality.43 It is
common for many of these repeat visits to occur within 30–
180 d following hospital discharge for a COPD exacerba-
tion.43,44 Disease management is a term that can be broadly
defined as a comprehensive strategy for improving overall
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health status and reducing health-care costs in chronic con-
ditions.45 These programs are often conducted by physician
extenders and may include education about the underlying
disease, optimization of evidence-based medications, support
from case managers, and institution of self-management prin-
ciples.46 COPD represents a unique chronic respiratory dis-
order for which RT disease management transition teams
could be utilized to facilitate the hospital discharge of patients
with COPD to the out-patient setting and to potentially pre-
vent hospital readmissions.

Disease management programs for chronic medical con-
ditions, such as congestive heart failure and diabetes mel-
litus, have been successfully implemented.47,48 Disease
management programs for COPD have also been studied
with varied success.49,50 We performed a study to deter-
mine whether a resource-intensive RT disease manage-
ment program could reduce rehospitalization and emer-
gency department visits for subjects hospitalized with an
exacerbation of COPD.51 We enrolled 428 subjects (214
intervention, 214 control) in a prospective trial comparing
the RT disease management program with usual care. The
primary outcome (combined non-hospitalized emergency
department visits and hospital readmissions for a COPD
exacerbation during the 6-month follow-up) was similar
for the 2 study groups (94 vs 159, P � .08). When the
individual components of the primary end point were an-

alyzed individually, the percentage of subjects with non-
hospitalized emergency department visits for COPD exac-
erbations was similar between groups (15.0% vs 15.9%,
P � .79). However, hospital readmission for a COPD
exacerbation was significantly lower in the intervention
group (20.1% vs 28.5%, P � .042). The median (inter-
quartile range) duration of hospitalization for a COPD
exacerbation was significantly less for the intervention
group (5 [3–11] d vs 8 [4–18.5] d, P � .045). Addition-
ally, in-patient hospital days (306 d vs 523 d, P � .02) and
ICU days (17 d vs 53 d, P � .02) due to COPD exacer-
bations were significantly lower for the intervention group.
Our RT disease management program, although requiring
substantial time and RT resources, was associated with
reduced hospital readmission, fewer ICU days, and shorter
hospital stays due to COPD exacerbations. Given the in-
creasing scrutiny hospitals face over early hospital read-
missions from payers, utilization of an RT disease man-
agement team for patients with COPD could be considered
helpful in reducing the number of such readmissions.

RTs and Rapid Response Teams

Rapid response teams have been introduced into hospi-
tals worldwide in an effort to improve the outcomes of
deteriorating hospitalized patients.52 There is considerable
variability in the makeup of rapid response teams, which
often include physician extenders, such as nurses and RTs,
especially in the United States. The overall impact of rapid
response teams on patient outcomes has been mixed with
a call for more comprehensive research in this area.53-56

Development of the rapid response team at Barnes-Jew-
ish Hospital began in 2005 and initially targeted the 8
general medicine units within the hospital. This included
formalizing the rapid response team and providing staff
education on how to activate and utilize it. The rapid re-
sponse team is made up of an ICU nurse and an RT, with
a senior medical resident being available as well. Rapid
response team activations between 2006 and 2008 were
initiated by the nursing staff on the general medicine units
as part of routine nursing practice. Starting in 2009, rapid
response team activations could be initiated by the nursing
staff as well as by automated clinical deterioration alerts
generated by a hospital-based algorithm. The development
of the automated clinical deterioration alerts was part of a
collaborative program carried out between Washington
University and Barnes-Jewish Hospital.57-60 Patients iden-
tified as at risk for clinical deterioration with the auto-
mated clinical deterioration alerts algorithm had an auto-
mated alert sent in real time to the rapid response team.
Automated clinical deterioration alerts are generated 24 h/d
7 d/week.

Introduction of the rapid response team occurred in 2006,
with the staged addition of the automated clinical deteri-

Fig. 2. Box plots for respiratory care charges in patients with and
without discordant respiratory care orders. Boxes represent the
25th to 75th percentiles, with the 50th percentile (solid line) and
mean (broken line) values within the boxes. The 10th and 90th
percentiles are shown as bars, and points mark the 5th and 95th
percentiles.
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oration alerts in 2009. Statistically significant year-to-year
decreases in mortality were observed after the introduction
of the rapid response team through 2014.61 Similarly, year-
to-year decreases in the number of cardiopulmonary ar-
rests and median lengths of stay were observed. There was
a statistically significant year-to-year increase in the num-
ber of rapid response team activations for these units that
was inversely correlated with the occurrence of cardiopul-
monary arrests (Fig. 3). This single-institution experience
suggests that since the introduction of an rapid response
team, which included RTs as team members, lower hos-
pital mortality, fewer cardiopulmonary arrests, and shorter
hospital stays have been observed on the medicine units
employing the rapid response teams.

Conclusions

The experience at Barnes-Jewish Hospital, along with
that at other centers, suggests that RTs play a pivotal role
in the care and management of complex patients with re-
spiratory diseases. However, there is also recent evidence
suggesting that the profession of respiratory care is at risk
of losing practitioners due in part to lack of opportunities
for professional growth and contracted scope of clinical
practice in some settings.62 It is imperative that the value
of RTs in terms of providing medical services to patients

with acute and chronic conditions, both within the hospital
and in the out-patient setting, be demonstrated and docu-
mented in well-thought out observational and interven-
tional investigations. Only in this way can we continue to
advance the profession of respiratory care and expand its
footprint in this era of advancing and increasingly com-
plex medical therapies.
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