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INTRODUCTION: Changes to the reimbursement of respiratory care services over the past 26 years
make it imperative that respiratory therapists (RTs) demonstrate cost savings to establish their
value. Therefore, this systematic review evaluated the cost-related impacts from utilizing RTs to
deliver care when compared to other care providers. METHODS: The Preferred Reporting Items
for Systematic Reviews and Meta-Analyses guidelines were used to guide the search process. The
study addressed articles across all age groups and care settings that compared the cost of care
provided by RTs to a comparison group. Studies were excluded if they were not written in English,
described care provided outside of the United States, did not provide quantitative data, or lacked
a comparison group. RESULTS: A total of 4,120 articles emerged from the search process, of which
60 qualified for a full text review. Cost savings were evaluated for the 28 articles included in this
review, noting the study design, the specific respiratory care practice, use of protocols, clinical
setting, and age group. The most frequently studied topic was mechanical ventilation, which along
with disease management represented by the most randomized, controlled trials for the study
design. The clinical practice area notably absent was home care. CONCLUSIONS: Although cost
comparisons across studies could not be made due to the inconsistent manner in which data were
reported, evidence demonstrated that care provided by RTs yielded both direct and indirect cost
reductions, which were achieved through protocol utilization, specialized expertise, and autono-
mous decision making. The care provided was consistent with care provided by other disciplines. It
is critical for the respiratory care profession to highlight key clinical practice areas for future
research, to establish uniform reporting measures for outcomes, and to foster the development of
future respiratory care researchers to affirm the value that respiratory therapists add to patient
care. Key words: respiratory therapy, cost-benefit analysis; cost control; health care costs [Respir Care
2018;63(1):102-117. © 2018 Daedalus Enterprises]

Introduction

With its beginning in 1943, the respiratory therapy pro-
fession is a relative newcomer when compared with the
longer established professions of medicine and nursing.
Through 1957, respiratory therapists (RTs) received on-
the-job training! and primarily provided oxygen therapy to
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postsurgical patients. New technologies for positive-pres-
sure ventilators and nebulizers were developed in the 1960s.
In the 1970s and 1980s, respiratory therapy services ex-
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panded into the areas of laboratory-based diagnostics, air-
way care, bronchial hygiene, aerosol therapy, and ventila-
tor management.!-?

Intermittent positive-pressure breathing, a prominent
early therapy, was indiscriminately used by ordering pre-
scribers when there was little evidence of effectiveness.
Published research from as early as 1974 highlighted the
misuse of this therapy. In the same year, the first Confer-
ence on the Scientific Basis for Respiratory Therapy re-
ported on the abuse and actively discouraged the use of
intermittent positive-pressure breathing.> This experience
highlighted the need for greater emphasis on a scientific
basis for all respiratory therapies. In the 1990s, the Amer-
ican Association for Respiratory Care (AARC) developed
clinical practice guidelines to highlight the science behind
respiratory therapy and enhance the credibility of its prac-
tices.? These guidelines have since transitioned from ex-
pert panel opinion to evidence-based guidelines utilizing
peer-reviewed scientific research and strength of evidence
for making clinical recommendations. Incentive spirome-
try,* airway clearance therapies,> and pharmacologic air-
way-clearance therapies® are three recent examples of ther-
apies commonly provided by RTs that lack clinical benefit
for routine use.

Description of Issues

Throughout most of its existence, the respiratory care
department functioned under a fee-for-service model of
payment in which the health care provider is paid a fee for
each particular service rendered.” Respiratory care depart-
ments were revenue centers, and charges for services pro-
vided contributed to the organizations’ bottom lines. Phy-
sicians placed an order for therapy, the RT provided the
therapy as ordered, the hospital charged the patient each
time the therapy was provided, and the patient or insurance
company paid the hospital bill. Treatment volume was the
primary driver of the respiratory care department budget,
and treatment outcomes were not frequently reported.8

The era of diagnosis-related groups had a significant
impact on the respiratory care profession’s status as a rev-
enue generator for health care organizations. By the early
1980s, it was obvious that the cost of health care in the
United States was becoming unsustainable. Annual health
spending between 1966 and 1982 averaged 13% growth
while the average annual GDP growth was 9.2%.° The
diagnosis-related group program was implemented to bun-
dle in-patient treatment into payment groups and capitate
Medicare reimbursement based upon diagnosis. Unneces-
sary therapy volume became a costly detriment to the bot-
tom line of health care organizations, and respiratory care
departments scrambled to shift from volume-focused care
to a system based on the appropriateness of the delivered
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therapy. Therapist-driven protocols emerged in the mid-
1980s in response to these changes.!°

Health care institutions now must survive the transition
from the diagnosis-related group model of reimbursement
to a coordinated-care pay-for-performance model.!!-'2 As
evidence of this new approach, the Institute for Healthcare
Improvement, an influential force in health and health care
improvement, is committed to redesigning health care into
a system without errors, waste, delay, and unsustainable
costs. The Institute for Healthcare Improvement has ex-
panded its framework to embrace the Triple Aim, a frame-
work for optimizing health system performance by simul-
taneously focusing on the health of a population, the
experience of care for individuals within that population,
and the per-capita cost of providing that care.!? As a result,
the RT’s contribution is beginning to shift its focus from
single-occurrence treatment to long-term disease preven-
tion and disease management for patients at risk for respi-
ratory complications and with chronic diseases.!?

This systematic review evaluated the published litera-
ture to examine the contributions of RTs to meet the re-
quirements of the new health care delivery environment. It
addressed the findings from studies involving RTs and
how the profession may have a positive impact on reduc-
ing the direct and indirect costs of care.

Methods

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement was used as a
guide for this review.!* This systematic review included
all quantitative research designs across all clinical practice
settings.

Search Strategy

A medical librarian searched MEDLINE via PubMed
1946 —, the Cumulative Index of Nursing and Allied Health
Literature (CINAHL Complete) 1937—, Scopus 1823—, Pro-
Quest Dissertations and Theses A&I 1861-, The Gray
Literature Report 1999—, and ClinicalTrials.gov.

Subject terms (when available) and key words were
used to locate literature published from January 1990 to
July 2016 that described how RTs impact the cost of health
care. Publication type filters were utilized, when possible,
to exclude letters, comments, and editorials from the re-
sults. The full search strategy for PubMed appears in Table
1. Additionally, we searched reference lists of included
studies and hand-searched the last 10 years of the journals
Chest and ResPIRATORY CARE, which identified 16 addi-
tional articles. Two of these articles were published after
our stated search sampling frame. The RefWorks (Pro-
Quest, Ann Arbor, Michigan) automatic duplicate search
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Table 1. MEDLINE/PubMed Search Strategy

—

. cost-benefit analysisfmh] OR cost controllmh] OR costs and cost
analysis[mh:noexp]
2. economics, hospital[mh]
. financial management, hospital[mh]
4. health resources[mh] OR health care costs{mh] OR health
expenditures[mh] OR prescription fees[mh]
5. utilization review[mh]
6. cost[tw] OR costs[tw] OR econom*[tw] OR expenditure*[tw] OR
expense*[tw] OR saving*[tw] OR utilization review*[tw]
7.10R20OR3OR40R50R6
8. respiratory therapy[mh] OR respiratory therapy department,
hospital[mh]
9. inhalation therap*[tw] OR respiratory therap* [tw]
10. 8 OR 9
11. 1990/01:2016/07[dp]
12.7 AND 10 AND 11
13. comment[pt] OR editorial[pt] OR letter{pt]
14.12 NOT 13

(98]

was then used to identify and remove 747 duplicate re-
cords, at which point 4,120 citations remained.

Study-Inclusion Criteria

The study included articles that considered cost-related
outcomes across all age groups (neonatal, pediatric, adult,
and geriatric) and all care settings (acute care [non-ICU],
acute care [critical care], post-acute care) published be-
tween January 1990 and July 2016 that compared the cost
of care provided by RTs to a comparison group. Studies
were excluded if they were not written in English, de-
scribed care provided outside of the United States, did not
provide quantitative data, or lacked a comparison group.

Study Procedures

A title and abstract review was conducted by 1 of the 5
authors for each of the 4,120 identified articles. Abstracts
that did not meet inclusion criteria or met exclusion cri-
teria were removed from the review, leaving a total of 60
articles for full text review.

For the remaining 60 articles, 2 authors independently
extracted the type of study design, population, interven-
tion, comparator, and outcomes. The authors used a tax-
onomy for observational study designs to classify study
types.!> Data for the population included the health care
setting, patient population, and number of participants. For
the intervention, we identified the type of health care pro-
vider conducting the intervention, the type of intervention,
and comparison groups. Reduced cost of care was the
primary outcome variable. The secondary outcome vari-
ables had implied cost savings and included variables such
as length of stay, productivity, utilization, readmission,
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decreased therapies, and ventilator days. After data extrac-
tion, each review author led a discussion of analysis with
the entire research team to resolve disagreements and reach
consensus on research design, methodology, and outcomes.
A total of 28 articles remained that met the review criteria.

Measure of Treatment Effect

The treatment effect in this study is the “value” of the
RT and how therapists impact the cost of delivering care.
When comparing RTs against other lower-paid health care
providers, the treatment effect must not only have been
positive, but must have exceeded the difference in care
delivery between the two providers. When comparing RTs
against themselves (protocol vs no protocol), any positive
treatment effect was acceptable. When comparing RTs
against physicians and nurses (higher-paid caregivers), a
neutral treatment effect was acceptable so long as there
were no detrimental clinical differences in outcomes.

Unit of Analysis

Financial savings (cost of delivering care) were the unit
of analysis in each study. Measurements in dollars col-
lected from each study were analyzed. For those studies
that did not report direct cost savings, indirect cost savings
results such as length of stay, productivity, resource utili-
zation, readmission, decreased therapies, and ventilator
days were recorded, if present.

Analysis

The studies were categorized by therapeutic topic, pres-
ence or absence of respiratory care protocol, setting, and
age group. For this review, “protocol” was defined as the
use of an algorithm (paper-based or automated) intended
to result in standardized and expedited delivery of care.
Direct costs were extracted from each study and recorded
using the scale reported by the study author (eg, per case,
per subject, per day). Dollar values were rounded to whole
numbers to enhance clarity. Mean and median measures of
indirect cost savings were recorded from each study, and
the corresponding statistical significance was reported.

Results

A total of 28 articles of the 60 total articles that were
reviewed met our inclusion criteria. A flow diagram sum-
marizes the study selection (Fig. 1).

All 28 studies demonstrated cost savings. The included
studies covered a wide variety of respiratory care practices,
which included the topics of ventilators (9);'-24 multiple ther-
apies (7);253! disease management (4);32-3¢ invasive proce-
dures (3), [line insertion (2) for arterial’’ and internal jugu-
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\
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Fig. 1. Flow chart.

lar38 vessels, and intubation (1)3°]; medication aerosol
therapy (2);*%4! and oxygen (2).4>43 Sixteen of the studies
(57%) utilized protocols. Almost all studies were con-
ducted in acute critical-care settings (11)16-20.22-24.37-39 or
acute non-ICU settings (13).21:25-31.33-35.40.41 There were 3
studies conducted in ambulatory care,323%42 and 1 study
was conducted in a long-term care setting.*> Most studies
addressed the adult population (24), with 2 each studying
pediatric32-34 and neonatal populations.?3-3° These findings
are summarized in Table 2.

Regarding the strength of evidence, only 6 studies uti-
lized a randomized controlled trial,!7-20.30.33.35.36 of which 3
addressed disease management and 2 addressed mechanical
ventilation. Twelve studies used a non-concurrent co-
hort study design.!6-19:21-23,26,27.29,31,34.40.41 A before-and-
after design was used in 4 studies,32384243 and a cross-
sectional design was used in 3 studies,>>23-37 as well as a
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controlled before-and-after study,?* a non-comparative de-
sign,3 and a retrospective cohort study.'8

Given the focus of this study on cost savings, it was not
surprising that the most frequently studied topic related to
mechanical ventilation management/liberation protocols.
Addressing an expensive service has the highest likelihood
of providing the greatest cost savings. These ventilator
studies frequently utilized a multidisciplinary team. Nearly
one third of the studies fell into this category, and 22% of
them were randomized controlled trials. All studies related
to ventilation management demonstrated cost savings in-
dependent of study design. Table 3 contains the individual
units of analysis and cost savings. Note that when direct
cost savings were analyzed, no statistical significance was
demonstrated across any of the studies. Studies revealed
significant indirect cost saving such as decreased ventila-
tor duration (7 of 9 studies), ICU length of stay, and hos-
pital length of stay.

There was only 1 randomized controlled trial among the
6 studies that evaluated cost savings across multiple ther-
apies.’? Compared with physician-directed respiratory care,
the RTs recommended a similar number and duration of
respiratory care services at a slight savings and without
any increased adverse events. Care provided by RTs is less
expensive and thus has the potential for cost savings. Look-
ing at all studies that addressed multiple therapies, there
were direct cost savings in 57% of them. No clear pattern
for indirect cost savings emerged.

Among the 5 studies that addressed disease manage-
ment, 40% reported direct cost savings, 3 of which were
randomized controlled trials. Statistically significant hos-
pital cost savings emerged from studies in both the adult
and pediatric populations. The 5 studies in this category
addressed 2 different conditions: asthma and COPD. Within
asthma, decreased hospitalizations, hospital days, and emer-
gency department visits were shown. All indirect cost-
savings measures for disease management by the RT
achieved statistical significance. However, the diverse mea-
sures reported made it difficult to compare the results and
make further inferences. Regarding COPD, there were
mixed results. Both studies?3-3> demonstrated a reduced
hospital length of stay, but they differed in the impact of
COPD disease management upon emergency department
visits and hospital admissions.

It is noteworthy that the review did not find any qual-
ifying studies in home care. The American Thoracic So-
ciety’s position statement on home care for patients with
respiratory disorders refers to the expertise of a respiratory
specialist and the lack of Medicare reimbursement for
RTs.## It is presumed that the absence of funding for re-
spiratory care services in the home may be part of the
reason for the lack of documented studies as well as the
reduced focus in the post-acute care setting until recently.
Unique models utilizing RTs in the home to prevent re-
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Table 2.  Study Attributes of Cost-Savings Articles

Author Study Type Major Topic Protocol Setting Age Group
Ely et al (1996)"7 Randomized controlled trial Ventilator Yes Acute: critical care Adult
Kollef et al (1997)%° Randomized controlled trial Ventilator Yes Acute: critical care Adult
Kelleghan et al (1993)'  Non-concurrent cohort study Ventilator No Acute: critical care Adult
Dasgupta et al (1999)>! Non-concurrent cohort study Ventilator No Acute: non-ICU Adult
Burns et al (2003)'¢ Non-concurrent cohort study Ventilator Yes Acute: critical care Adult
Cohen et al (1991)* Non-concurrent cohort study Ventilator Yes Acute: critical care Adult
Hermeto et al (2009)%3 Non-concurrent cohort study Ventilator Yes Acute: critical care Neonates
Arroliga et al (2012)** Controlled before and after study  Ventilator No Acute: critical care Adult
Gupta et al (2014)"® Retrospective cohort study Ventilator Yes Acute: critical care Adult
Stoller et al (1998)*° Randomized controlled trial Multiple Yes Acute: non-ICU Adult
Harbrecht et al (2009)*’ Non-concurrent cohort study Multiple Yes Acute: non-ICU Adult
Kollef et al (2000)%° Non-concurrent cohort study Multiple Yes Acute: non-ICU Adult
Nyland et al (2016)*° Non-concurrent cohort study Multiple Yes Acute: non-ICU Adult
Stoller et al (1996)" Non-concurrent cohort study Multiple Yes Acute: non-ICU Adult
Kallam et al (2013)* Cross-sectional study Multiple Yes Acute: non-ICU Adult
Werre et al (2015)%® Cross-sectional study Multiple Yes Acute: non-ICU Adult
Rice et al (2010)*° Randomized controlled trial Disease management No Acute: non-ICU Adult
Shelledy et al (2009)*° Randomized controlled trial Disease management No Ambulatory care Adult
Silver et al (2017)*3 Randomized controlled trial Disease management No Acute: non-ICU Adult
Shelledy et al (2005)*? Before and after study Disease management No Ambulatory care Pediatric
Tearl et al (2006)** Non-concurrent cohort study Disease management No Acute: non-ICU Pediatric
Gronbeck et al (1993)%7 Cross-sectional study Invasive procedures/Line insertion No Acute: critical care Adult*
Ramirez et al (2010)°® Before and after study Invasive procedures/Line insertion No Acute: critical care Adult
Noblett et al (1995)*° Non-comparative study Invasive procedures/Intubation No Acute: critical care Neonates
Colice et al (2005)*° Non-concurrent cohort study Aerosolized medication Yes Acute: non-ICU Adult
Tenholder et al (1992)* Non-concurrent cohort study Aerosolized medication Yes Acute: non-ICU Adult*
Chaney et al (2002)* Before and after study Oxygen No Ambulatory care Adult
Christman et al (2006)**  Before and after study Oxygen Yes Long-term care Adult

* Did not explicitly state an adult population, but adult population is assumed in reviewing the study description.

admissions are emerging, with the expectation that more
qualifying studies will be documented. Preventing poten-
tially avoidable readmissions is the primary approach by
hospitals to attempt to evade Centers for Medicare and
Medicaid Services penalties and minimize the negative
impact to the bottom line for health care institutions. Al-
though controversial, successful strategies can reduce re-
admissions that are no longer reimbursed.*

Three studies addressed procedures commonly per-
formed by physicians: line insertion (intravenous and cen-
tral line) and intubation. Two of these 3 studies had large
sample sizes of N = 32738 and N = 506, respectively.?’
All 3 studies demonstrated that the success rates for RTs
were as good as those for physicians without documented
complications. These findings indicate that respiratory ther-
apists possess technical expertise for invasive procedures
within their scope of practice (eg, intubation, catheter in-
sertions). Given the lower salaries of RTs compared to
physicians, cost savings occur. Although reimbursement is
the same to the institution independent of who provides
the procedure, the cost benefit appears when the realloca-
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tion of providers better matches patient and organizational
needs.

Two studies addressed aerosolized medication. Only the
costs/admission for RT salary was statistically significant
for aerosolized medication. Almost all indirect costs looked
at resource-utilization variables except for decreased ad-
verse events. In these studies, there were too little data
available to draw significant conclusions on the effect of
indirect cost.

Both studies addressing oxygen therapy evaluated the
RT role in reporting cost savings, but there were no sta-
tistical analyses to support these findings. Armed with a
protocol, the RT appeared to have the appropriate resource
management for oxygen therapy. In 18-29% of cases, the
RT implemented changes to the oxygen prescription on
the basis of an assessment of need.*> The confidence in
these findings, however, is low due to the absence of sta-
tistical confirmation.

Slightly more than half of the studies included in this
review utilized respiratory care protocols. There were pro-
tocols related to ventilator management, aerosol therapy,
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disease management, and oxygen therapy, and studies that
included multiple therapies indicate that protocols span a
broad range of respiratory care practices. In total, 16 stud-
ies included the use of protocol-directed care. Of these 16
studies, 6 reported a statistically significant reduction in
direct costs. Of those 6 studies, 83% documented a cost
savings when the protocols were directed by respiratory
therapists. Four studies?>-27-31:40 compared protocol-
directed care by a RT to traditional delivery of care by a
physician. In all 4 studies, it was documented that the RT
could deliver more cost-effective care than their physician
counterparts without any documented compromise in qual-

ity.
Discussion

The randomized controlled trial study design provides
the strongest level of evidence. However, only 21% of
articles utilized this design. The most popular study design
was the non-concurrent cohort design. This approach is
consistent with quality improvement projects that may be
conducted in local departments. Although the information
learned from quality improvement projects is important to
note trends worthy of further study, the rigor of more
scientific study is needed to confirm the findings. The
findings from the current review are similar to those of a
systematic review in 2000 where there was also a call for
more randomized controlled trials and studies using com-
parison groups.*® The passage of nearly two decades yielded
little change in the frequency of published randomized
controlled trials using comparison groups.

One change that occurred over the span of the last 16 years
was the publication of more disease-management articles.
Opportunities also exist to save costs in preventing read-
missions or providing care in the home. To some extent,
the 5 articles that fell into the category of disease man-
agement relate to preventing hospital and emergency de-
partment admissions, as well as office visits. Disease man-
agement initiatives fit well with the vision of our future
health care model. As we transition from a hospital-based
provider-centric model of care to a community-based, pa-
tient-centric model, these types of studies and the evidence
they develop will provide the respiratory care profession
with a roadmap to shift its primary focus to collaborative,
coordinated care across the continuum. It is important for
the expertise of RTs to be integrated into the case-man-
agement team as their recommendations were often not
included in the past.

Professional Needs
The author list from this review highlights a few themes

related to researchers who publish in this area. Three au-
thors led the publication of 25% of the articles. Three of
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the articles (11%) had no RT in the authorship list. While
RTs were lead authors in only 8 (29%) publications (MDs
were lead authors in 64%), RTs did appear in the author-
ship list in 79% of the articles. This speaks to a present
concern within the profession that only a limited number
of RTs publish research. Although students are exposed to
research skills in undergraduate programs, designing and
executing a research project occurs at the master’s degree
level.#” Doctoral programs either prepare graduates for
professional training (ie, MD) or for research (ie, PhD).
The goal for PhD graduates is to make original contribu-
tions to knowledge and thus become independent research-
ers.*® The Committee on the Accreditation for Respiratory
Care reported that in 2014, 88.4% of graduates held the
associate degree.*® The pathway to a doctoral degree pro-
gram is longer for these graduates than those with bache-
lor’s degrees. As a result, the number of clinicians who
will likely lead research initiatives is naturally less in the
respiratory care profession. All but one of studies in this
systematic review had at least one author with a doctoral
degree. Authors with medical doctorates (26 studies) were
most commonly represented. Notably, 2 RTs with PhD
degrees were represented in the author list (3 studies).
Increasing the number of RTs with doctoral degrees is
needed to increase publication rates related to respiratory
care.

One other professional need is related to the use of proto-
cols. Respiratory therapists who utilize protocols can practice
at the top of their license. Within stated parameters, they
assess patients, recommend treatments, and evaluate the ef-
fectiveness of therapies in contrast to simply implementing a
treatment plan prescribed by a medical provider. The positive
outcomes of therapist-driven protocols can also enhance ther-
apists’ job satisfaction. A recent study involving RTs in the
state of New York demonstrated that 22% of therapists indi-
cated that the most important aspect of employment was their
scope of practice or room for growth. The same study indi-
cated that the most important incentive for retention was the
development of a career ladder followed by increased scope
of practice. Therapists who planned to leave the profession
cited retirement, limited ability for growth or scope of prac-
tice and the lack of confidence in the profession’s future.>®
The most common professions they transitioned to were nurs-
ing (33%) and physician assistant (37%). The use of RT
protocols not only provides cost savings but also have the
potential to retain engaged RTs in the profession.

Among the most striking findings is the variety of ways
that data were reported. Notwithstanding the different study
designs, the primary outcome variables for similar topics
also differed. These differences make clear comparisons
among studies difficult and limit the ability to compute
effect sizes and appropriately explore the topic more deeply
in future studies.
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Table 4.

Recommendations to Facilitate Comparisons in Future Cost-Savings Studies

Topic

Recommendations

1. Standardized units of measure

o Cost savings: Report as dollars saved per patient, per admission or per episode of care.

e Reductions in length of stay: Utilize the measure “days” and report to the tenth decimal point. Examples are:

o decreased ventilator days
o decreased hospital days
o decreased ICU days

o decreased non-ICU days

e Resource utilization: Break down into the following categories:

o equipment dollars saved
o medication dollars saved
o salary dollars saved

2. Study design

3. Future research/funding
o post-acute care
o home care

o Utilize robust study designs such as randomized controlled trials.
e Prioritize funding for the following patient care areas:

e Include a comparison group of other health professionals.

4. Establish research network

o Fund experienced researchers to mentor junior researchers from the design through publication phases.

Recommendations

There are several recommendations to strengthen future
research initiatives and more clearly identify the value of
respiratory therapists. We found it difficult to make com-
parisons among studies due to the wide variety of units to
report outcome measures. The respiratory care profession
needs standardized reporting measures so that findings from
studies can be compared to one another clearly. These
standardized measures should specify the values to be re-
ported in both the numerator and the denominator of study
outcome variables, units of measure, and recommended
validated measures. A uniform reporting measure would
help researchers compute effect sizes from studies more
easily, and the knowledge gained could advance respira-
tory care more effectively. Suggestions for standardized
outcome units include reporting all cost savings in dollars
saved per patient per admission or episode of care, report-
ing length of stay savings in total days (to the tenth dec-
imal), and reporting estimated cost savings associated with
decreased length of stay in terms of decreased ventilator
days, decreased hospital days, decreased ICU days, and
decreased non-ICU days. Much of this information should
be readily available from hospital finance departments.
We also suggest that resource-utilization cost savings
should be broken down by equipment, medication, and
salary (not hours saved). An example of a useful compen-
sation calculator can be found in the most recent AARC
Human Resource Survey (http://www.aarc.org/resources/
tools-software/aarc-respiratory-therapist-human-resource-
study-2014 Accessed November 9, 2017) for the appropri-
ate geographical region under study to determine the
predicted salary savings.

The current findings highlight the areas that have a solid
base of literature and where gaps are present. One area

RESPIRATORY CARE @ JANUARY 2018 VoL 63 No 1

alluded to earlier was the limited number of studies that
utilized randomized controlled trial designs. Two areas of
practice where research on the value of the RT is ex-
tremely limited are post-acute care and home-care settings.
Funding agencies may want to consider prioritizing re-
search funding to highlight these areas because many of
the recent health care reform initiatives are focused on
patient care outside of the acute care areas.

It would also be valuable for the respiratory care pro-
fession to establish a research network. For topic areas
where there is a high need for replication studies, funding
from a national organization such as the American Respi-
ratory Care Foundation could be established for experi-
enced researchers to provide consultation with emerging
researchers from the design phase of the research project
throughout the reporting phase. Less experienced research-
ers often delay requesting help until the analysis phase of
their projects. Because the design and data collection are
critical to study integrity, providing resource help at the
start of projects for high-need areas has a greater chance of
providing more robust outcomes and will also enhance the
skill set of junior researchers.

We also recommend that future studies should have a
comparison group if the value of the RT is the outcome
variable. There were several studies that evaluated the
impact of changes in respiratory care practice, but they
were excluded from this study because they concentrated
on the benefits of a specific piece of equipment and did not
demonstrate the specific value added by the RT. These
recommendations are summarized in Table 4.

Limitations

This study had several limitations. The list of search
terms may have been incomplete and may have resulted in
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missed articles. Some articles retrieved in the search may
have been excluded erroneously due to the relatively large
number of resulting articles. The varied methods of report-
ing costs and the broad range of respiratory care described
prevented us from conducting a meta-analysis. In addition,
the number of studies in each topic area except for me-
chanical ventilation was small, so the findings across a
greater number of similar studies could yield different re-
sults as respiratory care practices may not be the same in
each health care system. Lastly, researchers are more likely
to report and journal editors more likely to publish studies
with positive results. The absence of negative studies could
have skewed the reported findings.

Conclusions

Across a broad range of respiratory care topics, all re-
ported studies demonstrated cost savings in subjects who
suffer from cardiopulmonary disease. These cost savings
were achieved through RT—driven protocols, utilization of
the unique expertise of the RTs in patient assessment,
autonomous decision making, and the ability to indepen-
dently perform invasive procedures. However, there was
high variability in the study designs, settings, and topics
addressed, which prevented a detailed comparative analy-
sis of cost savings. The areas with the best quality of
research was mechanical ventilation and disease manage-
ment, and there was a complete absence of research in
home care. These findings should be used to direct future
respiratory care research priorities. A mentoring network
is needed to facilitate an increase in high-quality respira-
tory care studies.
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