RESPIRATORY CARE Paper in Press. Published on September 22, 2020 as DOI: 10.4187/respcare.07761

Comparison of Two Assessment Tools for Hospitalized Subjects
With Asthma

Sangeeta K Schroeder, Waheeda Samady, Irini N Kolaitis, Craig M Smith, Hannah Palac,
Laura Shreffler, and Mary A Nevin

BACKGROUND: Pediatric Asthma Assessment tools used to guide the weaning of inhaled thera-
pies during inpatient hospitalization require further evaluation and validation. This study aimed
to compare 2 asthma assessment tools: an asthma scale versus an asthma score. METHODS: A
prospective, physician-blinded, comparison study was conducted in 2 separate 6-week phases of
patients > 2 y old admitted to a tertiary care children’s hospital with status asthmaticus between
July and November 2014. The asthma scale categorized 5 components (oxygen, auscultation,
dyspnea, breathing frequency, and pulse oximetry) into 1 of 3 respiratory assessments: mild,
moderate, or severe. The asthma score used a sum of the components, resulting in a score of
1-15. Study tool predictability was measured using a metric based on hours on continuous albu-
terol, with area under the curve = 0.8 indicating good predictability. Agreement between clini-
cians was measured using the Cohen kappa statistic. Study tool clinical correlation was
measured using Spearman coefficient. Usability was evaluated using web-based surveys.
RESULTS: Phase 1 included 1,971 assessments (97 unique subjects), whereas phase 2 included
607 assessments (69 unique subjects). Using the continuous albuterol metric, predictability of the
asthma scale had an area under the curve of 0.62 versus the asthma score area under the curve of
0.80. Agreement early in hospitalization for the asthma scale was kappa = 0.34 (95% CI 0.18-0.5;
n = 84) versus kappa = 0.55 (95% CI 0.35-0.76; n = 44) for the asthma score. Agreement late in
hospitalization for the asthma scale was kappa = 0.38 (95% CI 0.17-0.59; n = 66) versus kappa
= 0.41 (95% CI 0.13-0.69; n = 33) for the asthma score. Clinical correlation for the asthma scale
(mo. = 1,908) was r = 0.57 (P < .001) versus r = 0.80 (P < .001) for the asthma score (no. = 558).
Mean asthma scale usability was 3.38 versus 3.68 for the asthma score. CONCLUSIONS: The
asthma score showed better clinical predictability and clinical correlation compared to the
asthma scale. Numerical scores provided more objective assessments compared to categorical
scores. Validated scoring tools such as the asthma score are crucial to the success of manage-
ment of inpatient asthma care. Key words: asthma; assessment tools; in-patient; pediatric; respira-
tory therapist, nurses. [Respir Care 0;0(0):1—e. © 0 Daedalus Enterprises]

Introduction

Over the past 2 decades, both the prevalence and the hos-
pital admission rates for asthma in children have increased.'
In the United States, medical costs of asthma are estimated
to be $50 billion annually, with hospitalization accounting
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for nearly 50% of costs.'? In addition, variation in care
delivery is common with regard to methods of reliever
medication delivery,* the frequency of albuterol dosing in
the emergency department and in-patient settings,'*'* and
asthma education."?

Given this variation, numerous studies have evaluated
treatment protocols that streamline care for patients with
asthma receiving albuterol.'®'*!'>  Asthma treatment
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protocols have also shown significant decrease in stay and
total costs.'""'*'¢ Key to the success of these protocols is the
ability of respiratory therapists and nurses to wean a
patient’s albuterol use based on objective asthma assess-
ment tools, thereby avoiding treatment delay if physicians
are not immediately present. Standardized assessment tools
and scoring systems are crucial to decreasing the frequency
of albuterol administration and effectively moving patients
along their treatment regimen.'”>® However, in their analy-
sis of 10 different asthma scoring tools in 2004, Birken et
al'® reported that each tool used different assessment
markers for asthma severity (eg, breathing frequency,
accessory muscle use) and different descriptors of severity.
For example, current National, Heart, Blood, and Lung
Institute (NHLBI) guidelines recommend assessing a
patient as mild, moderate, or severe and adjusting therapy
accordingly, whereas many of the most commonly used
asthma tools provide numerical scores of severity.'® In
addition, while many of these assessment tools were being
used in practice, few have been clinically validated. Prior to
developing an asthma weaning protocol driven by respira-
tory therapists or nurses, we needed to determine the
asthma assessment tool we would use.

The aims of this study were to compare and evaluate, in
a head-to-head manner, 2 tools for assessing pediatric
patients with asthma in an in-patient setting, an asthma
scale and an asthma score. This prospective study also
examined (1) the ability of initial assessment using each
tool to predict total length of hospital stay and hours on
continuous albuterol; (2) the agreement for each tool
(between respiratory therapists and nurses); (3) the clinical
correlation between assessment tools and nursing and respi-
ratory therapists’ clinical judgment; (4) the usability of
each tool.

Methods
Study Design

This prospective, provider-blinded study evaluated 2
asthma severity assessment tools, an asthma scale and
asthma score, with in-patients at an urban, tertiary, free-
standing children’s hospital, from July to November 2014.
We included all children over the age of 2 y who were
admitted to the observation unit, the in-patient floor, or the
ICU with a primary diagnosis of asthma exacerbation or
presenting with their third lifetime episode of wheezing and
requiring treatment with an inhaled bronchodilator. The
exclusion criteria were patients with any of the following
comorbid conditions: chronic lung disease, bronchopulmo-
nary dysplasia, cystic fibrosis, airway anomalies (eg, tra-
cheomalacia), bronchiolitis, pneumonia, stridor on exam,
croup, cardiac disease, tracheostomy or ventilator depend-
ence, respiratory failure requiring bi-level positive airway
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Current knowledge

Respiratory therapist- or nurse-driven asthma treatment
protocols have resulted in significant decreases in
length of stay and total costs for patients hospitalized
with asthma. Key to the success of these protocols is
the use of objective, validated asthma assessment tools.

What this paper contributes to our knowledge

For evaluation of in-patient subjects with asthma, the
asthma score was superior to the asthma scale in terms
of predictive ability, agreement, clinical correlation,
and usability, likely due to its use of a numbering sys-
tem rather than a categorical scale. The objectivity of
using a numerical scale is vital for implementation of
severity assessment tools within a protocol driven by
respiratory therapists or nurses to effectively manage
in-patients with asthma.

pressure or mechanical ventilation, neuromuscular disease,
or metabolic disease. Prior to data analysis, study investiga-
tors reviewed all patient charts and removed patients who
were not eligible. Demographic data were recorded for all
subjects. Asthma severity status, when documented, was
collected from the medical record with a plan to analyze
this subset separately.

Staff recruited to participate in the study included all re-
spiratory therapists and nurses who administered inhaled
bronchodilators to these subjects. Staff received an infor-
mation letter regarding the study, which outlined their
involvement and how to opt out. Clinical care was not
affected by the study. Additionally, there was no difference
in the type of nebulizer or inhaler device used throughout
the study period. Instead, subject status was evaluated with
the 2 asthma severity assessment tools without provider
involvement. Given that there was no change in patient
care, along with the widespread use of bronchodilators and
the number of admissions for status asthmaticus, and to be
able to capture an adequate sample size, informed consent
was waived for participating staff and pediatric subjects.
The Institutional Review Board certified this study.

Asthma Severity Assessment Tool Development

In May 2014, the Asthma Improvement in Metrics Team
at the children’s hospital developed 2 asthma severity tools
(an asthma scale and an asthma score) based on a review of
the literature and existing tools from peer institutions.
These tools were designed for use by bedside respiratory
therapists or bedside nurses to manage albuterol therapy for
in-patients. Both tools evaluate patients with asthma based
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Table 1.  The Asthma Scale for Assessment of Asthma Severity
Assessment Mild Moderate Severe
Breathing frequency by age,
breaths/min
=3y =28 29-34 35-39
4-5y =23 24-30 31-35
6-12y =21 22-26 27-30
> 12y =18 19-23 24-27

Oxygen requirement Room air

Auscultation Clear OR end-expiratory wheeze,
good aeration

Accessory muscle use
Intercostal retractions 0 to 1 site

Substernal/costal retractions

Supraclavicular retractions

Scalene muscle contraction

Nasal flaring
Head bobbing
Dyspnea by age
24y 0 to 1 of decreased appetite,
increased coughing after play,
hypo-activity
=S5y Counts to 7-9 in one breath OR

speaks in short sentences

On oxygen, but = 0.40 Fyo, or
= 4 L standard nasal cannula

Expiratory wheeze, good
aeration

2 sites

2 of decreased appetite,
increased coughing after play,
hypo-activity

Counts to 4—6 in one breath OR
speaks in partial sentences

Requiring > 0.40 Fjo, or > 4L
standard nasal cannula

Inspiratory and expiratory wheeze
OR poor aeration

3 sites

Stops eating or drinking, stops
playing, OR drowsy or confused
and/or grunting

Counts to = 3 in one breath OR
speaks in single words OR grunts

on the same 5 parameters: breathing frequency, dyspnea,
auscultation, oxygen requirement, and accessory muscle
use. Further refinement of these tools prior to use included
updating the breathing frequency norms?® and using oxygen
requirement as a clinical parameter due to the concerns of
variation in interpreting blood oxygen saturation. These
refinements were not found in any existing tool in the litera-
ture, which necessitated the development of the tools stud-
ied here. The asthma scale categorized these 5 parameters
into 1 of 3 respiratory assessments: mild, moderate, or
severe. The asthma score assigned a numeric value to each
parameter, which added up to a cumulative score of 1-15
(Table 1, Table 2).

Subject Assessment

Each asthma severity assessment tool was evaluated in-
dependently in a 6-week phase. The asthma scale was eval-
uated during phase 1 and the asthma score during phase 2.
All participating nursing and respiratory therapy staff were
educated regarding the asthma severity assessment tool
prior to the start of each phase. In each phase, all subjects
who met inclusion criteria underwent assessments of
asthma severity hourly for subjects on continuous albuterol
or every 2, 3, or 4 hours for subjects on intermittent albu-
terol according to their albuterol schedule. The staff used
the designated tool for these assessments, which were
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printed with 5 instructional points: (1) Circle assessments
in the scale or score table. (2) Circle if assessment was pre-
or post-albuterol administration, or if it is was during a con-
tinuous albuterol administration. (3) Write the date and
time of the assessment. (4) Assessment severity: for the
scale, circle “mild, moderate, or severe” based on the high-
est level assessed in the tool; for the score, add up the 5 cat-
egories circled in the tool and write the total score.
(5) Clinical judgment: for the scale, circle clinical agree-
ment or disagreement with the tool’s assessment; for the
score, circle the level of respiratory distress the subject clin-
ically had: none, mild, moderate, or severe. Assessments
could be conducted on admission, before scheduled albu-
terol treatments, or hourly for subjects on continuous
albuterol. Staff members were encouraged to complete
tool assessments as often as possible during a subject’s
hospital course. To evaluate agreement between each tool,
staff were encouraged to have 2 providers document their
results using the same asthma severity assessment tool on
the same subject and at the same time as often as possible.
Respiratory therapists and nurses were blinded to each
other’s assessment tool results by placing the completed
tools into a designated sealed box. To evaluate clinical
correlation with the severity assessment tool results, each
staff member was asked to indicate their clinical judgment
in addition to completing the asthma severity assessment
tools (instructional point 5 above). At the end of each
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phase, all nurses and respiratory therapists who partici-
pated in the study were asked to complete an anonymous
web-based survey regarding the usability of each asthma
severity assessment tool.

Subjects in the study received standard of care in all
aspects of their management. Physicians continued to pre-
scribe medications and therapies based on their clinical
judgment and were blinded to the asthma severity assess-
ment tool results documented by the respiratory therapists
and nurses.

Statistical Analysis

For each asthma severity assessment tool, we evaluated
predictive ability, agreement between nursing and respira-
tory staff, clinical correlation, and usability. To evaluate
predictive ability, we generated receiver operating charac-
teristic curves to determine the ability of the first assess-
ment using the tools to predict length of stay and hours on
continuous albuterol because hours on continuous albuterol
is a common local clinical parameter used to assess sever-
ity. Length of stay was stratified by the median value in
phase 1 (median = 2 d). Hours on continuous albuterol was
stratified by < 6 h and = 6 h because 6 h was a frequent
time parameter that patients remained on continuous albu-
terol prior to the first wean attempt at our institution. The
first assessment was defined as the assessment with the ear-
liest date and timestamp noted on the asthma severity
assessment tool. Assessments without date or time stamps
were excluded. An area under the curve = 0.80 was defined
as good predictive ability. Phase 1 and phase 2 groups were
compared using chi-square or Fisher exact tests (as appro-
priate) for categorical variables. Age was compared using a
2-sample 7 test.

To analyze agreement between paired assessments, only
assessments by 2 staff members for the same subject at the
same time were evaluated. This was done both early in the
hospitalization (ie, Time 1) and closer to discharge (ie,
Time 2). Time 1 (early) was defined as the first pair of
assessments for a subject within 20 min of each other that
were both marked as either continuous or pre-albuterol
administration. Time 2 (late) was defined as the last pair of
assessments close to hospital discharge for a subject within
20 min of each other that were both marked as either pre-
albuterol administration or post-albuterol administration.
The Cohen kappa statistic was used to assess agreement
between pairs of assessments.

Spearman correlation coefficients were used to evaluate
clinical correlation between the assessment tools and nurs-
ing and respiratory therapists’ clinical judgment at an early
time point and a late time point. For the asthma score, the
study investigators defined mild, moderate, and severe prior
to the study as follows: 0-3 (mild), 4-7 (moderate), and
= 8 (severe) via a modified Delphi method of potential
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patient cases. Respiratory therapists and nurses were blinded
to this categorization.

Usability was evaluated with 5-point Likert scale surveys
for each assessment tool. Questions were related to the
overall tool usability, anticipated need for assistance to use
the tool, time needed to complete the tool, consistency
within the tool, confidence in the tool’s correlation to clini-
cal status, and need for education prior to using the tool.

Feedback from clinical staff was collected. Initial results
were reviewed and further subanalysis was conducted to
further evaluate 2 metrics of the asthma score (ie, dyspnea
and breathing frequency) by removing them from the scor-
ing tool and reassessing predictability, agreement, and clin-
ical correlation. Statistical analysis was performed with
SAS 9.4 (SAS Institute, Cary, North Carolina).

Results
Subject Demographics

During phase 1, 1,971 asthma scale assessments were
completed on 97 unique subjects (mean age 6.6 = 3.7 y).
During phase 2, 607 asthma score assessments were con-
ducted on 69 unique subjects (mean age 6.7 = 3.2 y).
There were no significant differences between the 2 groups
based on age, sex, race, or ethnicity (Table 3). Asthma se-
verity designation via data extraction was available for 40
subjects in phase 1 and for 26 subjects in phase 2, with 18%
versus 23% of subjects having moderate-severe asthma in
phase 1 and phase 2, respectively (P = .80). The lengths of
stay in phase 1 and phase 2 were both 2.2 d (P = .92).

Tool Evaluation

The predictive ability of each assessment tool to predict
hours of continuous albuterol resulted in an area under the
curve of 0.62 for the asthma scale versus 0.80 for the
asthma score (Table 4). Agreement was assessed early in
hospitalization (Time 1) for 84 paired assessments available
for the asthma scale with a Cohen kappa of 0.34 (95% CI
0.18-0.5) versus 44 paired assessments for the asthma
score with a Cohen kappa of 0.55 (95% CI 0.35-0.76).
Agreement was assessed late in hospitalization (Time 2) for
66 paired assessments for the asthma scale with a Cohen
kappa of 0.38 (95% CI 0.17-0.59) versus 33 paired assess-
ments for the asthma score with a Cohen kappa of 0.41
(95% CI10.13-0.69).

Clinical correlation for the asthma scale was r = 0.57
(no. = 1,908, P < .001) and r = 0.80 (no. = 558, P < .001)
for the asthma score. Early in hospitalization (Time 1), se-
verity correlation with clinical status for the asthma scale
wast =050 (n=92,P <.00l)andr =0.83 (n =62,P <
.001) for the asthma score. Late in hospitalization (Time 2),
severity correlation analysis for the asthma scale was r =
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Table 3.  Demographic and Clinical Characteristics in Phase 1 and Phase 2
Phase 1 (Asthma Scale) Phase 2 (Asthma Score) p*
Unique subjects 97 69
Assessments 1,971 607
Age,y 6.6 £ 3.7 6.7 £3.2 .87
Sex 23
Male 69 (71.13) 43 (62.32)
Female 28 (28.87) 26 (37.68)
Race 49
White 19 (19.6) 16 (23.2)
Black/African American 42 (43.3) 23 (33.3)
Asian 3@3.D 2(2.9)
Multiple races 2(2.1) 344
Other 28 (28.9) 25 (36.2)
Unknown 3@3.D 0 (0.0)
Ethnicity 23
Hispanic or Latino 30 (30.9) 25 (36.2)
Not Hispanic or Latino 63 (65.0) 44 (63.8)
Unknown 4 (4.1) 0 (0.0)
Asthma severity” .80
Mild intermittent 16 (4.0) 12 (46.2)
Mild persistent 17 (42.5) 8 (3.8)
Moderate 5(12.5) 5(19.2)
Severe 2(5.0) 1(3.9)
Length of stay, d 2.2 (1.4-3.0) 2.2 (1.5-3.0) 92
Time on continuous albuterol, h 14.4 (5.0-24.3) 16.3 (5.1-27.8) .53

Data are presented as n (%), mean * SD, or median (interquartile range).

*Phase 1 and phase 2 groups were compared using chi-square or Fisher exact tests (as appropriate) for categorical variables. Age was compared using a 2-sample 7 test.

 Phase 1: n = 40; phase 2: n = 26.

Table 4.  Comparison of the Assessment Tools

Assessments (no.) or subjects (n)

Asthma Scale Assessments (no.) or subjects (n) Asthma Score

Predictive ability, area under the curve

Continuous albuterol 1,908

Length of stay 1,908
Agreement, Cohen kappa (95% CI)

Early assessment 84

Late assessment 66
Correlation, r

Overall 1,908

Early 92

Late 84

Usability, score (%) 76

0.62 558 0.80

0.65 558 0.63
0.34 (0.18-0.50) 44 0.55 (0.35-0.76)
0.38 (0.17-0.59) 33 0.41 (0.13-0.69)
0.57 (P < .001) 558 0.80 (P < .001)
0.50 (P < .001) 62 0.83 (P < .001)
0.66 (P < .001) 47 0.69 (P < .001)
3.38 (68) 42 3.68 (74)

0.66 (n = 84, P < .001) and r = 0.69 (n = 47, P < .001)
for the asthma score.

After the completion of phase 1, 76 staff members filled
out the usability survey for the asthma scale, with mean sur-
vey score of 3.38 (68%). For the asthma score, 42 staff
members completed surveys, with a mean survey score of
3.68 (74%).

6

Subanalysis of the Asthma Score

The asthma score demonstrated higher predictive ability,
agreement, and clinical correlation compared with the
asthma scale. As a result, a subanalysis of the individual
metrics of the asthma score was conducted. Predictive ability
of the asthma score using hours on continuous albuterol
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Table 5.  Evaluation of Individual Metrics in Asthma Score

Total Score

Outcome Measure All Metrics

Total Score Without Total Score Without Dyspnea

Without Dyspnea Breathing Frequency and Breathing Frequency
Predictive ability, area under the curve
Length of stay, d 0.63 0.63 0.643 0.65
> 6 h continuous albuterol 0.80 0.80 0.78 0.79
Agreement, Cohen kappa (95% CI)
Early assessment (n = 44) 0.55 (0.35-0.76) 0.64 (0.44-0.84) 0.56 (0.33-0.79) 0.65 (0.43-0.87)

Late assessment (n = 33) 0.41 (0.13-0.69)
Clinical correlation, r
Early assessment (n = 62) 0.83 (P < .001)

Late assessment (n = 42) 0.69 (P < .001)

0.63 (0.50-0.75)

0.80 (P < .001)
0.67 (P < .001)

0.56 (0.42-0.70) 0.37 (0.47-0.69)

0.83 (P < .001)
0.68 (P < .001)

0.78 (P < .001)
0.65 (P < .001)

Table 6.  Asthma Score
Score 0 1 2 3
Breathing frequency by age, breaths/min
=3y =28 29-34 35-39 =40
45y =23 24-30 31-35 =36
6-12y =21 22-26 27-30 =31
> 12y =18 19-23 24-27 =28

Oxygen Requirement Room air NA

On oxygen, but = 0.40 Fjo,
or = 4 L standard nasal

Requiring > 0.40 Fyo, or > 4L
standard nasal cannula

cannula
Auscultation Normal End-expiratory wheeze Expiratory wheeze AND/OR  Inspiratory and expiratory
AND/OR good aeration fair aeration wheeze AND/OR poor
aeration
Accessory muscle use
Intercostal retractions None 1 site 2 sites 3 sites

Substernal/costal retractions
Supraclavicular retractions
Scalene muscle contraction
Nasal flaring

Head bobbing

NA = not applicable

showed an area under the curve of 0.80 when the dyspnea
metric was removed, 0.78 when the breathing frequency
metric was removed, and 0.79 when both the dyspnea and
breathing frequency metric were removed (Table 5).
Removing dyspnea resulted in an improved agreement, with
a Cohen kappa of 0.64 (95% CI 0.44-0.84) early in the hos-
pitalization and a Cohen kappa of 0.63 (95% CI 0.50-0.75)
late in hospitalization. The final assessment tool was modi-
fied to a 4-metric score (Table 6) without dyspnea.

Discussion
The aim of this study was to compare and evaluate 2
tools for assessing pediatric subjects with asthma in an in-

patient setting: an asthma scale versus an asthma score.
Our analysis indicates better predictive ability, agreement,
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clinical correlation, and usability with the asthma score.
Additional subanalyses allowed for further tool refinement
with the removal of the dyspnea metric by enhancing agree-
ment for the asthma score without negatively affecting the
predictive ability or clinical correlation metrics. While the
current NHLBI guidelines recommend assessing a patient
as “mild,” “moderate,” or “severe” to drive in-patient man-
agement,? our results suggest that numerical scores pro-
vide a more accurate and usable means of assessing
patients and guiding management.

Prior studies have demonstrated variability in how
asthma assessment tools correlate with severity of ill-
ness.’*?>?* With this in mind, we evaluated these tools at 2
time points, early and late in hospitalization, to assess varia-
tion throughout the asthma exacerbation. We analyzed pre-
dictive ability of the assessment tool with 2 metrics, length
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of stay and continuous albuterol use for = 6 h. While past
studies have used length of stay as a clinical indicator of se-
verity,'>** this metric is highly influenced by multiple fac-
tors at our institution, as noted in other studies.'? Therefore,
we evaluated continuous albuterol use as = 6 h because
clinical practice suggests it is a better indicator of asthma
exacerbation severity.'” Our analysis demonstrated poor
predictive ability across both metrics for the asthma scale.
The asthma score demonstrated poor predictability for
length of stay but good predictability regarding hours on
continuous albuterol (area under the curve = 0.80). Both
tools showed significant correlation with clinical status at
the early and later hospitalization time points.

The agreement analysis suggested poor agreement for
the asthma scale and fair to moderate agreement for the
asthma score. Of note, in comparing the assessments
made at the early and late time points, the 95% Cls over-
lap, indicating that, while there is some variation in the
kappa statistics across time points, these differences may
not be statistically significant.

There were several limitations to this study. First, this
was a single-center study in an urban setting, so our find-
ings may not be generalizable to other institutions. Second,
because the asthma score was evaluated second and the
scale first, it is possible that the improved results of the
asthma score were to some extent secondary to learning
and practicing with the asthma scale. Also, due to incom-
plete documentation, we were able to obtain asthma sever-
ity data from the medical record for less than half of the
subjects included in this study. Therefore, we cannot com-
ment on overall asthma severity of our patient population
or if there were significant differences between asthma se-
verity for the 2 phases of this study. This limits generaliz-
ability given that asthma severity at our institution may
vary from other institutions and may impact overall find-
ings if asthma severity was significantly different between
phases. However, because our phases were 6 weeks apart
during the same calendar year, there is no clinical reason to
assume there would be differences in subject’s baseline
asthma severity. Additionally, we did not specifically ana-
lyze the bronchodilator doses and frequency between the 2
phases. However, because clinical care was not affected by
the study, there is no reason to assume there were any dif-
ferences between the 2 back-to-back study periods. In addi-
tion, while our study relied on a different clinical indicator
of severity compared to past studies, we believe the hours
on continuous albuterol variable it is a better and more clin-
ically relevant indicator of asthma exacerbation severity.

Moreover, we chose to evaluate our tools at 2 time points,
early and late in the hospitalization, excluding assessments
without timestamps. By excluding assessments without dates
or timestamps, we risk sampling on assessments that were
not representative of the earliest or latest assessments in the
hospitalization, which may have impacted overall severity of
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illness for the 2 time points. Finally, because the assessments
were collected voluntarily by nurses and respiratory thera-
pists filling out the asthma tool within 20 min of each other,
the number for our paired analysis was smaller than would
be expected given our total patient volumes during the study.
Despite these limitations, our sample size'® and subject age
range'® were larger than many other published studies evalu-
ating asthma severity tools.”

Conclusions

Opverall, the asthma score was better than the asthma
scale in terms of predictive ability, agreement, clinical cor-
relation, and usability. We conclude that the use of a num-
bering system in a score rather than a categorical scale
provides for better objective evaluation of in-patients with
asthma. The objectivity from a numerical scale is vital for
implementation of severity assessment tools within a respi-
ratory therapist— or nurse-driven clinical protocol to effec-
tively manage in-patients with asthma. Future studies
should explore how asthma severity tools correlate with
and impact physician decision-making and how agreement
changes over time, in varying phases of clinical illness, and
with more extensive use of and familiarity with asthma se-
verity assessment tools.
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