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BACKGROUND: A respiratory therapy consult service (RTCS) may reduce misallocation of treat-
ments. Misallocation consists of over-ordering (ie, therapy not indicated but ordered) or under-
ordering (ie, therapy indicated but not ordered). The rate of agreement with RTCS-based orders is
defined as the percentage of patients with no misallocation. This study was undertaken to compare
current misallocation and agreement with historical benchmark rates at a hospital with an RTCS
(ie, the Main Campus, or “on-MC”) and 2 hospitals that did not have an RTCS (ie, off-Main
Campus, or “off-MC”). METHODS: After approval by the institutional review board, data were
collected during normal rounds. A respiratory therapist (RT) determined if the patient had an
order for RTCS, what their treatments were, and whether treatment indications were present.
RTCS treatments included aerosol, bronchopulmonary hygiene, re-inflation, supplemental oxygen,
oxygen monitoring, and suctioning. Agreement and misallocation were compared with chi-square
or z-tests with P < .05 indicating significance. RESULTS: The agreement rate for the RTCS on-MC
was less than the benchmark rate established 20 y ago (63% vs 86%, P � .004), ascribed to
misallocation of a single therapy, bronchopulmonary hygiene. The agreement rate with the RTCS
on-MC was higher than that with off-MC RTCS (63% vs 33%, P < .001). Non-RTCS-based orders
on-MC also had higher rates of agreement than orders with off-MC RTCS. CONCLUSIONS:
While the overall rate of agreement was lower with the RTCS currently than in the past, the decline
seems solely attributable to a decline in the appropriateness of orders for bronchopulmonary
hygiene. In addition, the rate of agreement for non-RTCS-based orders on-MC (71%), where the
RTCS has been available for over 20 y, was higher than agreement rate for non-RTCS-based
therapies off-MC (20%), where the RTCS has not yet been available. These findings suggest
continued efficacy of the RTCS with the need for ongoing vigilance to assure optimal RTCS
performance. Key words: respiratory care protocols; respiratory therapy consult service; misallocation;
licensed independent practitioner. [Respir Care 0;0(0):1–•. © 0 Daedalus Enterprises]

Introduction

Clinical practice guidelines (CPGs) are a set of evi-
dence-based practice recommendations intended to ensure

optimal, uniform practice across a discipline. On this ba-
sis, respiratory care CPGs have been developed and en-
dorsed.1-4 At Cleveland Clinic, a respiratory therapy con-
sult service (RTCS) was developed to enhance the allocation
of respiratory care services by licensed independent prac-
titioners (LIPs), including physicians, nurse practitioners,
and physician assistants. The RTCS uses sign- and symp-
tom-based branched logic algorithms to improve the agree-
ment between the LIPs’ orders and evidence-based indi-
cations for each treatment. In non-ICU settings, use of
such a consult service led to shorter lengths of stay and
lower costs.5 In a randomized controlled trial of the RTCS
for in-patient care at Cleveland Clinic in 1998, Stoller
et al6 showed that, compared with physician-directed re-
spiratory care, an RTCS was associated with a similar
number and duration of respiratory care therapies at a

Mr Chatburn, Ms Demchuk, and Dr Stoller are affiliated with the De-
partment of Respiratory Therapy, Cleveland Clinic, Cleveland, Ohio.

Mr Chatburn has disclosed relationships with IngMar Medical, imtmedi-
cal, and Drive-Devilbiss. The other authors have disclosed no conflicts of
interest.

Correspondence: Robert L Chatburn MHHS RRT RRT-NPS FAARC,
Department of Respiratory Therapy, Respiratory Institute, Cleveland
Clinic, Mail Stop M-56, 9500 Euclid Ave., Cleveland, OH. E-mail:
chatbur@ccf.org.

DOI: 10.4187/respcare.06710

RESPIRATORY CARE • ● ● VOL ● NO ● 1

RESPIRATORY CARE Paper in Press. Published on April 30, 2019 as DOI: 10.4187/respcare.06710

Copyright (C) 2019 Daedalus Enterprises ePub ahead of print papers have been peer-reviewed, accepted for publication, copy edited 
and proofread. However, this version may differ from the final published version in the online and print editions of RESPIRATORY CARE



slight savings and without any increase in adverse events,
and that, compared with physician-directed respiratory care,
RTCS-directed respiratory care showed greater agreement
with CPG-based algorithms. Appropriateness of respira-
tory care orders in that study was assessed as agreement
between the ordered respiratory care plan and the plan
suggested by a blinded observer who determined a respi-
ratory care plan based on CPGs from the American Asso-
ciation for Respiratory Care. “Liberal agreement” was
achieved if the compared respiratory care plans were iden-
tical regarding the categories of therapy (Table 1). For
example, 2 plans were in liberal agreement if they in-
cluded aerosol therapy and bronchopulmonary hygiene
(BPH) because at least 1 indication for each therapy was
observed, but excluded re-inflation, supplemental oxygen,
oxygen monitoring, and suctioning because no indications
for these therapies were present. The study by Stoller et al6

reported results for agreement as percentages for each of
the 6 categories of respiratory care therapies (Table 1) and
compared agreement between RTCS-directed orders and
physician-directed orders, showing benefit for use of the
RTCS.

Twenty years after the initial study by Stoller et al,6 the
RTCS is still in use at Cleveland Clinic, essentially un-
changed. However, both the organization and the delivery
of respiratory therapy services have changed significantly
over the ensuing decades, including system growth of the
institution and changes in some respiratory care leadership
roles. In addition, although respiratory departments across
the Cleveland Clinic Healthcare System have been recently

unified under central leadership, the RTCS has not yet
been adopted in all hospital locations within the system.
Finally, the Cleveland Clinic has seen a large growth in the
use of nurse practitioners and physician assistants who
currently write orders for respiratory care in addition to
physicians (all of whom will be referred to as LIPs).

Given these changes over the past 20 years and with
interest in exploring the current impact of the RTCS, this
study was undertaken to simply describe (without cer-
tainty about attribution) whether agreement rate and mis-
allocation rates have changed compared to historical bench-
mark rates (ie, those rates described in the 1998 publication
from the Cleveland Clinic).6 A secondary goal was to
compare agreement and misallocation at the Main Campus
hospital of Cleveland Clinic with 2 other hospitals in the
Cleveland Clinic Healthcare System that have not yet im-
plemented the RTCS.

Methods

The study was deemed exempt by the Cleveland Clinic
institutional review board. Data were collected at 3 hos-
pitals within the Cleveland Clinic Healthcare System. The
Main Campus hospital (designated as “on-MC”) was the
site of the original study by Stoller et al.6 In the context
that all respiratory therapists (RTs) at Cleveland Clinic
have recently been unified under a single leadership struc-
ture, the 2 other hospitals (designated as “off-MC”) have
not yet implemented the RTCS and thus represent an ob-
servational control group.

QUICK LOOK

Current knowledge

Clinical practice guidelines are a set of evidence-based
practice recommendations intended to ensure optimal,
uniform practice across a discipline. On this basis, re-
spiratory therapy consult services (RTCS) have been
developed, and studies have suggested that they reduce
misallocation of respiratory therapy services.

What this paper contributes to our knowledge

This study extends current understanding by demon-
strating for the first time the durability of the favorable
impact of an RTCS on misallocation. Furthermore, the
finding that non–RTCS-based respiratory care orders
were more concordant with guidelines in a hospital
where the RTCS was available than where no RTCS
was available. This raises the possibility of a diffusion
effect, ie, a favorable impact on allocation based simply
on the availability of the service in the hospital even
when it is not used in ordering respiratory treatments.

Table 1. List of Respiratory Care Treatments and the Associated
Indications

Aerosol Supplemental oxygen
Bronchospasm SpO2

� 92% on room air
History of bronchospasm PaO2

� 65 mm Hg on room air
or 4 L/minHome regimen

Proteinaceous secretions Clinical signs of hypoxemia
Inflammation/mucosal edema Chest pain with cardiac history

Bronchopulmonary hygiene On oxygen at home
Productive cough Postoperative
Rhonchi on auscultation Oxygen monitoring
History of mucous production Oxygen titration
Unable to breathe deeply

and cough
Unstable respiratory status
SpO2

� 92% on room air or
4 L/minRe-inflation

Atelectasis PaO2
� 65 mm Hg on room

air or 4 L/minSurgery (abdominal, thoracic)
Surgery and COPD Suctioning
Restrictive disease with

quadriplegia
Presence of secretions
Unable to cough effectively

Dysfunctional diaphragm Artificial airway

At least one indication must be present for the therapy to be deemed appropriate if ordered.
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The RTCS was implemented to minimize misallocation
of respiratory care orders by using RT-directed, sign- and
symptom-based algorithms that were designed on evidence-
based standards. The RTCS functions under the medical
direction of the Section Heads of Respiratory Therapy in
the Respiratory and Anesthesia Institutes. Briefly, the ser-
vice covers adult in-patients who are ordered by a LIP to
receive a respiratory consult for aerosol, BPH, re-inflation,
supplemental oxygen, noninvasive monitoring by pulse
oximetry, and suctioning (Table 1). Within the RTCS, the
RT assesses the patient by obtaining a baseline oxygen
saturation percent and forced vital capacity, and creates a
written care plan using the specific sign- and symptom-
based algorithm. This information is delivered electroni-
cally to the ordering LIP through the electronic medical
record. Thereafter, non-medication therapies (eg, chest
physiotherapy) are initiated, modified, and completed
by RTs using the established algorithms, whereas orders
for medications are co-signed by the managing LIP. A
handbook for the RTCS is freely available as a PDF
download �https://app.box.com/s/tofjclhp08k4xa1d6bz
zo4x1xybyev71. Accessed March 13, 2019�.

Study data were collected over a period of 6 weeks in
the summer of 2018 (June 18 to July 27) by one of the
authors (AD) accompanying RTs on their normal rounds
on in-patient care divisions outside the ICUs. The patients
comprised a convenience sample and included all the pa-
tients assigned to a particular RT on a particular day-shift
schedule. No individual patient information was collected.
The RT determined whether the patients had an order for
RTCS, what their treatments were, and whether those treat-
ments were indicated (Table 1).

Agreement was defined as the degree to which sets of
respiratory therapy orders for patients matched guidelines
as expressed by the RTCS. An agreement index was de-
fined as a metric, calculated for an individual patient, with
possible values of 0 (no misallocation of therapies) or 1
(� 1 instance of a misallocated therapy). Agreement rate
was calculated as the percent of patients for whom there
were no misallocated therapies. Misallocation was defined
as the degree to which the indications for an individual
treatment matched patient needs. A misallocation index
was defined as a metric with 3 possible scores: over-or-
dering (ie, errors of commission, or therapy not indicated
but ordered), which was scored as �1; under-ordering (ie,
errors of omission, or therapy indicated but not ordered),
which was scored as �1; and therapy ordered and indi-
cated or not ordered and not indicated, which were scored
as 0 (Fig. 1). Misallocation rate was then calculated as a
percent of all observations with non-zero scores for each
individual therapy. The over-orders metric was calculated
as the percentages of observations with �1 scores, and the
under-orders metric was calculated as the percentage of

observations with �1 scores. Table 2 shows an example of
how data were analyzed (some rows of data are hidden).

Five specific hypotheses were tested:
1. On the Main Campus, current agreement rates for

patients receiving RTCS-based orders are not dif-
ferent than historic benchmark rates.6

2. On the Main Campus, current agreement rates for
patients receiving RTCS-based orders versus Non-
RTCS are not different.

3. On the Main Campus, the current misallocation rates
of treatments under the RTCS are no different from
historic benchmark rates.

4. Current agreement rates for patients receiving
RTCS-based orders on Main Campus are not dif-
ferent from rates for patients receiving non-RTCS-
based orders off the Main Campus.

5. Current misallocation rates for specific treatments
on MC for patients receiving RTCS-based orders
are not different from patients off the Main Campus
receiving non-RTCS based orders.

To further understand how misallocation of specific treat-
ments affects the overall agreement rate for patients, a
sensitivity analysis was performed. For this analysis, one
treatment at a time was eliminated (by setting misalloca-
tion to zero for all patients), and the rate of agreement was
recalculated. This was performed for the set of data rep-
resenting patients receiving RTCS-based orders on Main
Campus and for patients receiving non–RTCS-based or-
ders off Main Campus. Data were entered into the online
database REDCap and analyzed using chi-square or z-tests
when appropriate.

Results

The results of the analyses for the 5 hypothesis tests are
summarized in Table 3. The main finding of this study
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Fig. 1. Misallocation is defined as having 3 possible values: 0, �1,
and �1. Values of 0 indicate that treatment was ordered when
indicated or not ordered when not indicated (ie, appropriate allo-
cation). A value of �1 indicates a misallocation due to ordering in
the absence of indications (ie, over-ordering). A value of �1 indi-
cates a misallocation due to not ordering when indicated (under-
ordering).
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(regarding hypothesis 1) is that the rate of agreement for
the RTCS on-MC is significantly less than the benchmark
rate established 20 years ago (63% vs 86%, P � .004). In
other words, there has been a decay in the rate at which use
of the RTCS in the Main Campus hospital resulted in
appropriately ordered respiratory care services over this

20-y period. Indeed, the current rate of agreement for pa-
tients receiving RTCS-based orders on the Main Campus
is no different from the baseline agreement rate for pa-
tients not receiving RTCS-based orders (in the same Main
Campus hospital) in the former study (current rate 63% vs
historic rate 72%, P � .36).

Further sensitivity analysis (Table 4) to assess the rea-
son for this decrement in the agreement rate indicates that
the decay relates singly to BPH. This is shown by the
increase in overall agreement rate from 63% (Table 3) to
81% (Table 4) after eliminating BPH from the data set. In
this regard, the rate of agreement is highly sensitive to
misallocation results for any single respiratory therapy. In
contrast, off the Main Campus, no single intervention was
very effective in improving the low baseline agreement
rate of 20%, as indicated by the range of new agreement
rates from only 23% to 29%.

Table 3 also shows that, in contrast to findings in the
prior study,6 there was no overall difference between the
rate of agreement for patients on the Main Campus with
RTCS-based orders versus the rate of agreement for pa-
tients whose therapies were ordered without the RTCS
(hypothesis 2). Still, 3 of the 6 individual current therapies
examined (hypothesis 3) did show significantly lower mis-
allocation rates than their historic benchmark counterparts
(ie, re-inflation, oxygen monitoring, and suctioning). De-
spite the overall drop in agreement rate for RTCS-based
orders on-MC, the rate of agreement using the RTCS (hy-
pothesis 4) was still significantly higher than the rate ob-
served off-MC without the RTCS (63% vs 20%, P � .001),
suggesting that use of the RTCS still confers a benefit in
enhancing allocation of respiratory care services (Fig. 2).

Comparing misallocation rates by therapy on-MC for
patients receiving RTCS-based orders versus off-MC (hy-
pothesis 5), the results for RTCS-based orders on-MC were
significantly better than non-RTCS-based orders off-MC
for all but 1 therapy (ie, BPH). Table 5 shows that misal-
location tended to be in the form of over-ordering, which
was highest for aerosol therapy off-MC, BPH on-MC, and
supplemental oxygen off-MC. On the other hand, the high-

Table 3. Results of Hypothesis Testing

Hypothesis 1: On MC, current agreement rates are not different than
historic benchmark rates

Agreement Rate

Historic Current P

RTCS 86% 63% .004
non-RTCS 72% 71% .98

Hypothesis 2: On MC, current agreement rates for RTCS vs non-
RTCS are not different

Agreement Rate P

RTCS 63% .38
non-RTCS 71%

Hypothesis 3: On MC, current misallocation rates for RTCS are no
different from historic benchmark rates

Misallocation Rate

Historic Current P

Aerosol 8% 8% .75
Bronchopulmonary hygiene 17% 19% .94
Hyperinflation 21% 3% .004
Supplemental O2 13% 10% .79
O2 monitoring 25% 2% � .001
Suction 0% 0% � .001

Hypothesis 4: Current agreement rate for RTCS on Main Campus is
not different from non-RTCS off Main Campus

Agreement Rate P

RTCS (on MC) 63% � .001
non-RTCS (off MC) 20%

Hypothesis 5: Current misallocation rates for RTCS on-MC is no
different from non-RTCS off-MC

Misallocation Rate

on-MC off-MC P

Aerosol 8% 26% .005
Bronchopulmonary hygiene 19% 29% .16
Hyperinflation 3% 25% � .001
Supplemental O2 10% 30% .003
O2 monitoring 2% 23% � .001
Suction 0% 20% � .001

RTCS � patient on respiratory therapy consult service
non-RTCS � patients not on consult service
on-MC � patients on main campus
off-MC � aggregated patients in 2 off-campus hospitals

Table 4. Results of Sensitivity Analysis

Treatment
New Agreement Rate

on-MC off-MC

Aerosol 68 27
Bronchopulmonary hygiene 81 29
Hyperinflation 66 26
Supplemental O2 69 25
O2 monitoring 63 24
Suction 63 23

on-MC � patients on main campus
off-MC � aggregated patients in 2 off-campus hospitals
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est frequency of under-ordering was for oxygen monitor-
ing and suctioning off-MC (21% and 20%, respectively).

Discussion

The practice of respiratory care, like other aspects of
medicine, involves 3 basic processes: assessment of pa-
tient need and formation of therapeutic goals, creation of
potentially effective treatments, and appropriate matching
or allocation of treatment to serve the goals. CPGs are
intended to improve allocation. At Cleveland Clinic, an
RTCS has been available at the Main Campus hospital for
over 20 years as a quality-improvement measure based on
the observation that allowing respiratory therapists to start
and stop specific treatments using sign- and symptom-
based algorithms improves the overall agreement of pa-
tient care orders with pre-established, evidence-based in-
dications.1 Our experience indicates that attention must be
given to all operational aspects to implement an RTCS
successfully, ie, the mechanics of scheduling personnel,
supervising quality, and providing the ongoing education
of RT staff and other health care providers likely to be
involved.7 Inattention to any of these aspects can lead to
degraded performance of the RTCS as indicated by obser-
vation of lower agreement on periodic quality-assurance
evaluations.

The findings of the sensitivity analysis in this study
suggest that misallocation for even a single therapy can

exert a large effect on the overall rate of agreement of
patient care with established CPGs in an RTCS. The find-
ing that the decay in the rate of agreement with current
RTCS use compared with historic benchmark rates could
be ascribed to slippage in a single treatment type (ie, BPH)
creates the opportunity to enhance RTCS performance by
focusing on that respiratory treatment specifically. In ad-
dition to finding an overall decay in the rate of agreement
using the RTCS in the same Main Campus hospital where
the RTCS was used and studied 20 years ago, we also
observed that the rate of agreement with evidence-based
guidelines was higher for patients receiving respiratory
care orders without the RTCS on the Main Campus than
for patients receiving respiratory care orders (also without
an RTCS) on non-Main Campus hospitals, where the RTCS
has not yet been available. While our study does not per-
mit firm explanations as to the reasons for these changes
over time and concurrent differences across hospitals, this
study is, to our knowledge, the only one available that
examines longitudinal rates of agreement over RTCS use
over 2 decades and examines cross-hospital differences.

The changes in protocol use that were described more
than 20 years ago also invite a brief discussion of changes
in the environment of respiratory care over that time, which
could impact protocol use and adherence. Potential influ-
ences on RTCS use and rates of agreement might include
changes in leadership personnel in the Section of Respi-
ratory Care, changes in staffing, and changes in institu-
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Fig. 2. Misallocation rates for treatment orders not on the respiratory care consult service (RTCS). BPH � bronchopulmonary hygiene,
on-MC � on Main Campus, off-MC � 2 hospitals off the Main Campus with no prior use of the RTCS.

Table 5. Results for Misallocation Rates of Specific Therapies

Aerosol BPH Hyperinflation Supplemental O2 O2 Monitoring Suctioning

on-MC off-MC on-MC off-MC on-MC off-MC on-MC off-MC on-MC off-MC on-MC off-MC

Correct, % 92 74 81 75 97 75 90 70 98 77 100 80
Over-orders, % 8 25 19 10 3 10 6 19 2 2 0 0
Under-orders, % 0 0 0 15 0 15 3 10 0 21 0 20

Data are grouped by RTCS patients on the main campus and those in other hospitals in the Cleveland Clinic system.
BPH � bronchopulmonary hygiene
on-MC � patients on main campus
off-MC � aggregated patients in 2 off-campus hospitals
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tional priority regarding the provision of respiratory care
services. At the Cleveland Clinic over the last 20 y, the
commitment to the primacy of high-quality, safe patient
care is stronger than ever, so the priority of respiratory
care as part of the organization’s clinical mission has only
been strengthened. In addition, leadership changes in re-
spiratory care have occurred, including new medical di-
rectorship and new respiratory care leads in the Section of
Respiratory Therapy. Another “mega-trend” that might im-
pact protocol use is the evolution of the Cleveland Clinic
Health System since 1998, largely reflecting system growth
and sharing of best practices across a currently multi-hos-
pital system within Northeast Ohio (with other hospital
components of the health system in Las Vegas, Nevada;
Abu Dhabi, United Arab Emirates; and multiple sites in
Florida). As noted above, attribution of the described
changes in protocol use and rates of agreement to these or
any other environmental changes is not possible from the
available study data, but we submit that these findings
reflect the real world of consolidation and evolution that
are common within large health care systems in the United
States.

The current rate of agreement for non–RTCS-based or-
ders on the Main Campus, where the RTCS has been
available for more than 20 years, was nominally higher
than the rate of agreement for non–RTCS-based therapies
off the Main Campus, where the RTCS is not yet avail-
able. The latter observation suggests the possibility that
ordering of respiratory care services by LIPs on the Main
Campus outside the RTCS has been influenced by avail-
ability of the RTCS on the Main Campus. This observation
is consistent with a learning effect, which might be called
diffusion, related to RTCS availability on the Main Cam-
pus hospital, such that even patients receiving care from
health care providers outside the RTCS on the Main Cam-
pus benefited from a higher rate of agreement with guide-
line-based care than patients not receiving RTCS-based
care off the Main Campus.

Specifically, akin to the well-recognized Hawthorne ef-
fect, in which subjects’ behavior changes by virtue of
participating in a research study,8 we surmise in this hy-
pothesis-generating study that this proposed diffusion ef-
fect relates to health care providers’ behavior changing by
virtue of the availability of protocols that have been the
object of study in their hospital. The lower rate of agree-
ment in hospitals where no such protocols have been avail-
able (ie, off-MC) supports the concept. This diffusion ef-
fect may complement more deliberate learning practiced
by health care organizations, in which “creative problem
solving benefits from ‘absorptive’ capacity similar to most
forms of learning.”9

This study extends current understanding by examining
for the first time, to our knowledge, the durability of the
impact over 2 decades of an RTCS. While “acceptable”

agreement rates are difficult to define, this study provides
benchmark agreement values for basic respiratory therapy
treatments that can be used as the basis for further quality-
improvement studies. Furthermore, our conjecture regard-
ing the so-called diffusion effect on care patterns provides
an opportunity to explore this putative effect in other clin-
ical contexts. For example, does the availability of care
paths or protocols for care, as are increasingly commonly
available, confer benefit for clinical outcomes, and, if so,
does this benefit extend to settings in health care systems
beyond the immediate locus of protocol or care path use?

Several limitations of this study warrant discussion. First,
because the study was conducted in a single, albeit large,
health care system, the generalizability of these findings is
uncertain. Data were collected from a convenience sample
of patients, which may have been biased in unknown ways.
As with earlier studies,2,6 the prevalence of under-ordering
in this study is likely underestimated because the study
sample included only patients for whom some respiratory
care order was placed.

We might also question the degree to which the specific
respiratory therapies comprising the current RTCS match
those of the same service 20 years ago. BPH, in particular,
started out at the Main Campus hospital as positioning,
manual clapping, and vibration augmented with the use of
mechanical precursors. Today, therapists select from a
much wider range of treatments including oscillatory pos-
itive expiratory pressure10 and cough-assist devices. Con-
ceivably, this wealth of options may have contributed to
the observed over-ordering of BPH.

Another important limitation is the lack of patient-level
detail (eg, demographic or clinical details about partici-
pants’ diagnoses and findings), which precludes any con-
clusion about why rates of appropriateness of respiratory
care differ in the ways that were observed. In this context,
the study is simply hypothesis-generating about the pro-
posed diffusion effect, ie, we cannot be certain that such
diffusion completely explains why rates of appropriate-
ness in respiratory care orders were higher on the Main
Campus in non-RTCS patients than in non-RTCS patients
off the Main Campus, where the RTCS has not been avail-
able. Confirmation of a diffusion effect will require vali-
dation in other studies.

Another limitation of the study is that the data are ob-
servational, which creates the possibility of bias. For ex-
ample, the benefit of the RTCS is suggested by the en-
hanced level of agreement on the Main Campus of the
RTCS compared to non–RTCS-driven orders elsewhere.
On the other hand, there is no current difference in appro-
priateness of orders on the Main Campus between RTCS-
directed and non–RTCS-directed care. On balance, we be-
lieve that these results are best explained by the observation
that the RTCS can, at its best, enhance the allocation of
respiratory care, as is supported by several concordant
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randomized controlled trials.6,11 However, preservation of
the benefits of the RTCS requires ongoing vigilance and
maintenance of protocols, training, and organizational com-
mitment to fully realize the opportunities of a RTCS. This
provides an important lesson for all who intend to adopt
this approach to prescribing respiratory care, as is increas-
ingly the case.

Conclusions

RTCS-based ordering still appears to confer benefit in
the same hospital where it was introduced, even 20 y later.
In addition, in the context that RTCS-based care has been
previously shown to lessen misallocation,6,11 we surmise
that the non-difference between agreement using RTCS-
based versus non–RTCS-based care in that same hospital
currently reflects the impact of a so-called diffusion effect
of protocol availability. This proposed phenomenon war-
rants further study in other settings, as does the robustness
of these findings about the durable effects of an RTCS in
other health care settings.
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