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Clinicians have few objective methods with which to assess the severity of acute asthma
exacerbations in pediatric patients. Percent predicted forced expiratory volume in 1-second
(%FEV1) by spirometry is the accepted criterion standard, but is frequently not available in
acute care settings. Prior pediatric investigations have noted modest correlation of accessory
muscle use with lower %FEV1 but have not reported severity-dependent associations of
accessory muscle use by muscle groups in use with %FEV1 or hospitalization decisions.1,2
Because this is an easily identifiable physical finding, we sought to examine associations of
individual accessory muscle groups with both %FEV1 and hospitalization in pediatric
patients with acute asthma exacerbations.

We prospectively enrolled participants ages 5 to 17 years with doctor-diagnosed asthma and
signs or symptoms of an acute exacerbation who presented to our urban, tertiary care
pediatric emergency department (PED). We defined accessory muscle use as any visible use
of the scalene, sternocleidomastoid-suprasternal, intercostal or subcostal muscles.3
Accessory muscle use was further quantified for analyses as none, one group, or two or
more muscle groups in order to examine severity-response relationships. The clinical team
determined need for hospitalization and was blinded to our assessment of accessory muscle
use and %FEV1 values.

We assessed associations of pre-treatment accessory muscle use with simultaneous %FEV1
for participants meeting all American Thoracic Society (ATS) spirometry criteria, and with
hospitalization for the entire cohort.4,5 We used the Kruskal-Wallis and Chi-square tests,
respectively, for these analyses, and a multivariable model that adjusted for age, gender and
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race. The study protocol was approved by our institutional Human Research Protection
Program.

Between April, 2008, and August, 2010, 672 eligible patients were enrolled and 604 unique
participants were included for analysis. Median [IQR] age was 8.75 years [6.8, 11.3], 61%
male, and 57% African-American. Global Initiative for Asthma (GINA) chronic control
levels for the preceding 3-month period were [n(%)]: controlled 104(17) partially controlled
198(33), and uncontrolled 302(50). Disposition included 77.5% discharged to home, 16%
admitted to the floor, and 6.5% to the PICU. Of the entire cohort (n=604), accessory muscle
use was noted in 318 (53%).

All participants attempted spirometry, and 350 (58%) met all ATS acceptability criteria.
These participants were less likely to be hospitalized (19% vs. 28%, P=0.01) and, if
hospitalized, were less likely to be admitted to the PICU (4% vs. 10%, P=0.007). There was
no increase in the odds of obtaining spirometry meeting ATS criteria versus not meeting
ATS criteria with use of any (OR=1.18, 95% CI: 0.84, 1.65) or of 2 or more groups of
accessory muscles vs. none (OR=1.25, 95% CI: 0.83, 1.90). Median [IQR] %FEV1 for this
group was 52 [38, 74]. %FEV1 was 71% [56, 86] in those without use of any, 48% [37, 63]
in those with use of one and 35% [25, 44] in those with use of two or more accessory muscle
groups (P=0.001, Kruskal-Wallis, Figure 1). The association of any accessory muscle use
with decreased %FEV1 remained after controlling for age, gender and race in multivariable
linear regression (β = −28, 95%CI: −32, −24, P=0.0001).

Hospitalization occurred in 33(12%) of those without, 44(27%) of those with use of one
group, and 59(38%) of those with use of more than one accessory muscle group (P=0.001,
Pearson test). Accessory muscle use (any vs. none) remained associated with increased odds
of hospitalization when adjusted for age, gender and race in the multivariable model
(OR=4.2, 95%CI: 2.6–6.6, P<0.001).

Accessory muscle use in pediatric patients with acute asthma exacerbations is associated
with statistically significant and clinically important decreases of %FEV1 and with greater
likelihood of hospitalization. These associations are strengthened by the severity-dependent
nature of these associations. Accurate accessory muscle use assessment is of value to
clinicians because it is simple, low cost, relatively objective, and physiologically plausible
as it is indicative of increased work of breathing. Additionally, participants with accessory
muscle use are as likely to perform ATS criteria spirometry as those without accessory
muscle use, suggesting that efforts to obtain this test of lung function are warranted.

Limitations include that 42% of participants could not perform spirometry due to young age
or severity of illness. This may have introduced bias, but had these studies been available,
the values of %FEV1 with accessory muscle use would likely have been lower.

Concern has long been expressed that new imaging and laboratory technology may replace
clinicians' use of and skill in the physical examination.6,7 Indeed, Sir William Osler's
teaching maxim “The whole art of medicine is in observation” is relevant to the findings of
our study.8 Observation for use of accessory muscles has clinical value and should be made
during the care of patients with acute asthma exacerbations, and is associated with
significant physiologic and clinical outcomes.
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Figure 1.
% predicted FEV1, (%FEV1) and emergency department disposition according to use of
none, one or more than one group of accessory muscles before treatment. Top: Boxes
comprise interquartile ranges with median lines across boxes. Fences are 1.5 value of IQR
beyond IQR bounds. Bottom: Disposition of entire study cohort according to accessory
muscle use.
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