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INTRODUCTION: Respiratory care is expensive and time-intensive, inappropriate care wastes
resources, and failure to provide necessary and appropriate respiratory care may adversely
affect patient outcomes. OBJECTIVE: To determine the appropriateness of basic respiratory
care delivered at a 450-bed Veterans Affairs hospital during a 3-month interval. METHODS:
We determined (1) the percentage of delivered respiratory care that was not indicated (based
on standardized clinical practice guidelines), (2) the percentage of respiratory care that was
indicated but not ordered (based on standardized clinical practice guidelines), and (3) the labor
cost and potential savings of protocol-based respiratory care at our hospital. We selected 5
assessment days, occurring at 2-week intervals. All patients who received basic respiratory care
underwent a complete respiratory care assessment, including medical records review, patient
interview, physical assessment, and measurement of blood oxygen saturation (via pulse oxim-
etry) and inspiratory capacity. Intensive care patients were excluded from the study. The
assessment instrument provided a standardized format based on American Association for
Respiratory Care clinical practice guidelines. RESULTS: We assessed 75 patients. A mean of
24.8% of the delivered respiratory therapies reviewed were not indicated. The percentages of
ordered but not indicated therapies were: oxygen 17.7%; all categories of aerosolized medica-
tions (bronchodilators, mucolytics, anti-inflammatory agents) 32.4%; chest physiotherapy
37.5%; lung expansion therapy 7.7%. A mean of 11.8% of the patients assessed were not
receiving respiratory care that was indicated. The percentages of indicated but not ordered
therapies were: oxygen 5.3%; bronchodilator 5.3%; lung expansion therapy 36%. CONCLU-
SION: A mean of 24.8% of the basic respiratory care procedures delivered were not indicated
and 11.8% of patients were not receiving care that was indicated. Inappropriate utilization of
respiratory care services may increase costs and adversely affect morbidity, mortality, and
duration of stay. We believe that implementation of respiratory care assessment protocols
based on nationally accepted clinical practice guidelines can reduce unnecessary care, optimize
care delivered, and may reduce costs and improve outcomes. Key words: respiratory therapy,
clinical protocols, clinical practice guidelines, needs assessment, outcome assessment. [Respir Care
2004;49(8):907–916. © 2004 Daedalus Enterprises]

Introduction

The economics of health care delivery in the acute care
setting have produced substantial pressures on providers to
reduce the cost of care and shift the provision of care to
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less expensive providers and venues.1–3 In an attempt to
improve patient outcomes and reduce duration of stay some
providers have developed care paths and protocols to en-
sure that patients receive appropriate care and that inap-
propriate or unnecessary care is minimized.4,5 Others have
resorted to downsizing and layoffs to lower personnel costs,
which is the largest element of cost.4 That strategy, how-
ever, has encountered problems related to maintaining the
quality of care, patient safety, and employee morale.6–11

Respiratory care is expensive and time-intensive and
the provision of inappropriate or unnecessary care wastes
resources.1,4 Estimates of the frequency of unnecessary
respiratory care orders range from 20 to 60%.5,12–16 Fail-
ure to provide necessary and appropriate respiratory care
may adversely affect patient outcomes.

The Department of Veterans Affairs (VA) health sys-
tem is a major provider of acute care services in the
United States, and VA medical centers treat approxi-
mately 600,000 patients per year.17 To our knowledge
no assessment of appropriateness of care delivered at a
large VA Medical Center has been described previously.
The present study determined the appropriateness of
basic respiratory care delivered at a 450-bed VA teach-
ing hospital during a 3-month interval. Our aims were:

1. To determine the percentage of respiratory care
that was ordered but not indicated (based on standard-
ized clinical practice guidelines)

2. To determine the percentage of respiratory care
that was indicated (based on standardized clinical prac-
tice guidelines) but not ordered

3. To estimate the labor costs and savings of imple-
menting and providing protocol-based respiratory care
at a VA hospital

Methods

We selected 5 assessment days, beginning in January of
1998, at 2-week intervals over a 10-week period, based on
availability of the assessors and department faculty. The
assessments occurred on Wednesdays, and the number of
days chosen (5) was based on the average daily patient
treatment load, with a goal of reviewing care received by
approximately 75 patients. Basic respiratory care was de-
fined as oxygen therapy, bronchodilator therapy (small-
volume nebulizer and metered-dose inhaler), inhaled ste-
roids, inhaled asthma medications (eg, cromolyn),
mucolytics, lung expansion therapy (incentive spirometry,
intermittent positive-pressure breathing [IPPB]), chest
physiotherapy (postural drainage and chest percussion),
high-volume bland aerosol, directed cough, and airway
suctioning. All patients admitted to the hospital and re-
ceiving basic respiratory care received a complete respi-
ratory care assessment by a respiratory therapist (RT),
including medical records review, patient interview, phys-

ical assessment, and measurement of blood oxygen satu-
ration (measured via pulse oximetry [SpO2

]) and inspira-
tory capacity at the bedside. Patients in the intensive care
units were excluded from the study.

We developed a 4-part patient-assessment instrument
that included the components noted above. Section 1 of
the instrument is a thorough chart review. The reviewed
data included name, age, gender, height, weight, current
respiratory care orders (oxygen, aerosol therapy, chest
physiotherapy, IPPB and/or incentive spirometry, and
other), respiratory care progress notes, arterial blood
gas analyses, chest radiograph reports, pulmonary func-
tion test results, and sputum analysis results. Appendix
1 shows the assessment instrument’s chart review sec-
tions for current aerosol medication and incentive spi-
rometry.

Section 2 of the assessment instrument was an in-
depth patient interview. Appendix 2 shows example ques-
tions from the patient interview. The interview ques-
tions assessed cough, sputum production, hemoptysis,
wheezing, whistling, chest tightness, dyspnea, chest ill-
ness, smoking history, occupational history, hobby and
leisure history, home respiratory care, family history,
current illness, and response to respiratory care. Inter-
view questions were standardized and used a “check yes
or no” format for the assessor to indicate the patient’s
response to each question.

Section 3 of the instrument included a directed phys-
ical assessment, chest inspection, chest auscultation,
measurement of pulse, respiration, blood pressure, SpO2

,
inspiratory capacity, and work of breathing. Assessment
for general appearance included a check box for each
of: relaxed, resting quietly, anxious/agitated, and other,
plus a space for comments. Check boxes were provided
for level of consciousness to indicate: whether the pa-
tient was awake and alert; oriented to time, place, and
person; confused; sleepy but arouses easily; lethargic,
obtunded, or stuporous/difficult to awaken; and coma-
tose/does not respond. Oxygen and perfusion were as-
sessed with check boxes provided for skin color (pink,
pale/ashy, cyanotic), nail beds, and skin characteristics
(warm, dry, diaphoretic, cool, moist) and capillary re-
fill. Chest inspection items included configuration, right-
left symmetry on inspiration/expiration, diaphragm-to-
chest-wall synchrony, accessory muscle use, chest
excursion, and respiratory pattern. Pulse, respirations,
blood pressure, SpO2

, and inspiratory capacity were also
measured. Work of breathing was assessed as either
normal or increased. Auscultation was performed and a
diagram of the chest (anterior and posterior) was marked
to indicate the location of breath sounds (good, dimin-
ished, or absent aeration) and the presence or absence of
adventitious sounds (wheezes, crackles, gurgles).
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Section 4 of the instrument provided a standardized
format for assessing respiratory care, based on the Amer-
ican Association for Respiratory Care Clinical Practice
Guidelines.18 –24 A summary of each assessment was
transferred to a summary sheet, reviewed by one of the
study authors, and a final determination was made as to
whether therapy was indicated. For oxygen therapy, in-
dications were any one of: hypoxemia based on current
or previous arterial blood gas measurement or SpO2

, cor-
rected hypoxemia (defined as a PaO2

� 90 –100 while
receiving oxygen therapy), suspected hypoxemia based
on chart review and/or physical assessment, severe
trauma, or acute myocardial infarction. Hypoxemia was
suspected if, based on physical assessment or chart re-
view, there were signs or symptoms of hypoxemia (gen-
eral appearance, level of consciousness, skin color, re-
spiratory rate, heart rate, work of breathing).

For aerosol bronchodilator therapy, indications in-
cluded any one of: physician diagnosis of asthma or
chronic obstructive pulmonary disease; wheezing noted
on chart review, history, or physical assessment; or a
documented response to a bronchodilator (forced expi-
ratory volume in the first second increase � 15%, forced
vital capacity increase � 12% or peak expiratory flow
increase). Appendix 3 shows the criteria for assessing
appropriateness for each form of basic respiratory care
assessed.

All assessments were performed by RTs trained to
use the assessment instrument and who had extensive
clinical experience and academic course work on pa-
tient assessment techniques. Assessments were super-
vised and reviewed by faculty of our department of
respiratory care, all of whom are registered RTs with
extensive clinical and teaching experience. Compari-
sons of ordered versus indicated therapy were based on
the most recent order received. The assessments did not
occur concurrently with the receipt of the order for
therapy; rather, a chart review and patient history were
taken to determine if the ordered therapy was appropri-
ate.

The data were collected as part of a quality assurance
program approved by our institution’s chief of staff.
Following completion of the quality assurance program,
our institutional review board reviewed and approved
the study as a review of existing records for research
and publication purposes. We calculated the numbers of
patients receiving each type of respiratory care, the num-
ber for whom care was indicated and ordered, the num-
ber who received care that was not indicated, the per-
centages of care indicated and not indicated, and the
frequency and percentage of patients for whom care was
indicated but not ordered.

Results

We assessed 75 patients, of whom 51 were receiving
oxygen therapy, 61 were receiving aerosol bronchodi-
lator therapy, 7 were receiving mucolytic therapy, 13
were receiving lung expansion therapy, 8 were receiv-
ing chest physiotherapy, and 6 were receiving anti-in-
flammatory inhaled aerosols. There also was 1 patient
receiving a high-volume aerosol for sputum induction,
and 1 receiving suctioning. Table 1 summarizes the re-
sults. For oxygen therapy 17.7% of the ordered therapy
was not indicated. For all categories of aerosolized med-
ications (bronchodilators, mucolytics, anti-inflammato-
ries) 32.4% of the ordered therapy was not indicated.
For bronchodilator therapy 39% of the therapy deliv-
ered via small-volume nebulizer was not indicated and
10% of the therapy delivered via MDI was not indi-
cated. For mucolytic therapy 42.9% of the therapy was
not indicated. For chest physiotherapy 37.5% of the
ordered therapy was not indicated. For lung expansion
therapy 7.7% of the ordered therapy was not indicated.

Table 2 shows the frequency and percentage of pa-
tients for whom respiratory care was indicated but not
ordered. The percentages for therapy indicated but not
ordered were: lung expansion 36% (28% for incentive
spirometry, 8% for IPPB), directed cough 8%, oxygen
therapy 5.3%, bronchodilator therapy 5.3%, mucolytic
therapy 1.3%, and anti-inflammatory therapy 2.7%. A
mean of 11.8% of the patients assessed were not receiv-
ing respiratory care that was indicated, based on clinical
practice guidelines.

For the patients assessed for appropriateness of aero-
sol medication therapy (bronchodilators, mucolytics, an-
ti-inflammatory agents) there were 20 orders for ther-
apy every 4 h, 29 orders for therapy every 6 h, 4 orders
for therapy every 8 h, and 1 order for treatment every
12 h.

Discussion

The percentage of inappropriate respiratory care or-
ders we identified at our VA hospital is comparable to
values reported elsewhere.5,12–16 We found that 24.8%
of the ordered therapy was unnecessary and 11.8% of
the patients were not receiving care that was indicated.
The largest and most time-intensive category of unnec-
essary care provided was aerosolized medication deliv-
ery (bronchodilators, mucolytics, anti-inflammatory
agents). The number of ordered procedures in that cat-
egory was approximately 250 individual treatments, for
an average of 50 procedures per day. The majority (81%)
had orders for some form of bronchodilator therapy.

Currently, our VA facility is performing approxi-
mately 27,375 aerosol therapy procedures per year. Based
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on our results 32.4% (8,870) of those procedures may be
unnecessary. A typical aerosol procedure requires 12–15 min
(0.20–0.24 man-hours) to perform.25 One full-time-employee
RT could optimally perform 24 aerosol procedures in an 8-h
shift.25 The American Association for Respiratory Care esti-
mated that the mean annual salary of 1 full-time-employee
(1.0 FTE) RT was $40,809 in the year 2000.26 Assuming a
40-h work week and an additional benefit factor of 0.30 (ie,
30%), the labor cost of providing the number of unnecessary
aerosol therapies we observed is approximately $8.50 per
procedure times 8,870 procedures per year, for a total of
$75,395. That figure does not include the cost of equipment,
supplies, medications, administrative costs, or physical plant.
These potential cost savings do not take into account the cost
of providing the additional care that was indicated but not
ordered in our study. For aerosol therapy 9.3% of the patients
who met the criteria for aerosol therapy were not receiving it.

Table 2. Frequency and Percentage of Patients for Whom
Respiratory Care Was Indicated But Was Not Ordered

Procedure
Patients
(n � 75)

%

Lung expansion therapy 27 36.0
Incentive spirometry 21 28.0
IPPB 6 8.0

Directed cough 6 8.0
Oxygen therapy 4 5.3
Aerosol bronchodilator therapy 4 5.3
Aerosol mucolytic therapy 1 1.3
Aerosol anti-inflammatory therapy 2 2.7
Average NA 11.8

IPPB � intermittent positive-pressure breathing.
NA � not applicable.

Table 1. Numbers and Percentages of Indicated and Not-Indicated Basic Respiratory Care During the Study Period

Type of Respiratory Care

Patients (n � 75)

Received
Therapy

Care Indicated
and Ordered*

Care Given
But Not
Indicated

Care
Indicated

(%)

Care Not
Indicated

(%)

Oxygen therapy (total) 51 42 9 82.4 17.7
Nasal cannula 48 39 9 81.3 18.8
Air-entrainment nebulizer 1 1 0 100.0 0
Venturi mask 2 2 0 100.0 0

All types of aerosol therapy: combined totals 74 50 24 67.6 32.4

Aerosol bronchodilator therapy 61 40 21 65.6 34.4
Small-volume nebulizer 51 31 20 61.0 39.0
Metered-dose inhaler 10 9 1 90.0 10.0

Aerosol mucolytic 7 4 3 57.1 42.9

Anti-inflammatory aerosol 6 6 0 100.0 0

Lung expansion therapy 13 12 1 92.3 7.7
Incentive spirometry 13 12 1 92.3 7.7
IPPB 0 0 0 0 0

Chest physiotherapy 8 5 3 62.5 37.5

Directed cough 1 1 0 100.0 0

Large-volume aerosol 1 1 0 100.0 0

Suctioning 1 1 0 100.0 0

Totals 75* 112* 37 75.2 24.8

IPPB � intermittent positive-pressure breathing.
*Some patients received more than 1 type of respiratory care.
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Other overutilized forms of respiratory care found in
our study included chest physiotherapy and oxygen ther-
apy, and our results are consistent with other studies,
which found substantial overuse of oxygen therapy and
chest physiotherapy with certain patient populations.5,12

We found that 11.8% of the patients reviewed were not
receiving care that was indicated, based on national clinical
practice guidelines. That figure included patients who met the
criteria for oxygen therapy, incentive spirometry, IPPB, di-
rected cough, and/or aerosol therapy.

Assessment protocols allow RTs to evaluate patients
and intervene to minimize unnecessary care and opti-
mize care ordered by the physician.27 Protocol-based
respiratory care performed by RTs is safe and effective
for weaning patients from mechanical ventilation,28,29

in adult basic respiratory care,30,31 after anesthesia,32

and in pediatric respiratory care.33

Studies suggest that protocol-based respiratory ther-
apy delivered by RTs can lessen misallocation of care
and the associated costs without adverse consequenc-
es.27,31,34,35 The system described by Shrake et al27 saved
$61,350 per year after factoring in the cost of providing
in-depth assessments. Such a system requires one or
more trained assessors from the respiratory care depart-
ment to evaluate all new respiratory care orders. Fol-
lowing the patient assessment, therapy is given as or-
dered if indicated. If the assessor finds that the ordered
care is inappropriate or unnecessary under the protocol,
an order change is requested from the ordering physi-
cian. More sophisticated assess-and-treat protocols in-
clude algorithms for the selection of care and the pro-
vision for the physician to simply order respiratory care
per protocol.27,30 Assessment-based protocols may im-
prove RTs’ job satisfaction while providing cost sav-
ings and improving patient care.1,4,11 The objection that
protocol-based respiratory care may detract from phy-
sician medical trainees’ education may be unfounded.36

Limitations of the present study include the fact that
assessments were not performed at the time the therapy
orders were written, and consequently the patient’s clin-
ical status may have changed. However, a history and
chart review were included as a part of each assessment.
If specific indications were documented in the chart,
identified by patient history, or observed at the time of
assessment, that therapy was classified as indicated. For
example, for bronchodilator therapy, if asthma, chronic
obstructive pulmonary disease, wheezing, or a docu-
mented response to a bronchodilator was noted during
the assessment history-and-physical or documented in
the chart at any time during the patient’s current admis-
sion, the therapy was classified as indicated.

Another limitation of the study is that inter-rater re-
liability was not assessed. However, the RTs had been
trained to use the assessment instrument, and the as-
sessments were supervised by our respiratory care de-
partment faculty. In addition, for consistency, the final
classification of whether a therapy was indicated was
performed by one individual.

Conclusions

At our VA hospital 24.8% of basic respiratory care
procedures reviewed were not indicated and 11.8% of pa-
tients were not receiving respiratory care that was indi-
cated. Inappropriate utilization of respiratory care services
may increase costs and adversely affect morbidity, mor-
tality, and duration of stay. We believe that implementa-
tion of respiratory care assessment protocols based on na-
tionally accepted clinical practice guidelines can reduce
unnecessary care, optimize care received, and may reduce
costs and improve outcomes.
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