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What are key symptoms to be
captured for preventing a physician’s
underestimation of asthma control?
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Clinical Implications
� It is possible to reduce a physician’s underestimation of
asthma control by capturing during the patient review
the presence of dyspnea or wheeze at least “a little of the
time”.
Assessments of asthma control occasionally differ between
patients and physicians, and the discordance has a negative
impact on current symptom control and future risk. We exam-
ined factors associated with physician-patient discordance in the
perception of asthma control in 1697 adult asthmatic patients in
the Subjective Evaluation of Asthma Control (SEACON)
multicenter, cross-sectional, observational study.1 In the SEA-
CON study, before the routine asthma review, patients
completed the 5-item Asthma Control Questionnaire (ACQ-5).
An ACQ score of 0.75 or more was defined as “not well-
controlled asthma.” Physicians recorded their perception of the
patients’ asthma control (well-controlled or not well-controlled)
without viewing the ACQ results. The discordance was defined
as the discoincidence between the physicians’ perception and
patients’ assessment (based on the ACQ score). The rate of
patient-physician discordance was 35.4%. We suggested that the
periodic use of validated objective parameters such as ACQ and
lung function testing could have a pivotal role in attenuating the
physician-patient discordance in the perception of asthma con-
trol.1 However, it is well known that sufficient adherence by
physicians to the use of composite measures that assess the
asthma condition is lacking. Therefore, we herein investigated
which symptoms and their intensity on the ACQ-5 would be
useful to capture a physician’s underestimation of asthma control
as efficiently as possible without sacrificing reliability.

Among 1697 adult asthmatic patients, the subjects were 1350
patients who were judged to have well-controlled asthma by the
physician. Furthermore, 1350 patients were dichotomized into 2
groups based on the presence or absence of the patient-physician
discordance. We compared the average score for each symptom
in the ACQ-5 to identify the frequent symptoms. Next, we
determined the optimal cutoff value of symptoms for detecting
not well-controlled asthma by using the area under the curve
(AUC). Finally, using the cutoff values of frequent symptoms,
we compared the proportion of patients between concordant and
disconcordant groups to determine the association with the
physician-patient discordance in the perception of asthma con-
trol. Comparisons between 2 different groups were performed by
Mann-Whitney U tests. All analyses were performed with JMP
pro version 13.0.0 (SAS Institute Inc., Cary, NC). Data were
expressed as mean values � standard deviation. A P value
of <.05 was considered significant.

In 1350 patients, there were 818 patients in the concordant
group and 532 patients in the discordant group. In all patients, the
average scores by ACQ-5 items were as follows: nocturnal awaking
(0.59 � 0.03), morning symptoms (0.61 � 0.03), activity limi-
tation (0.59 � 0.02), shortness of breath (0.86 � 0.02), and
wheeze (0.79 � 0.03) (Figure 1, A). Dyspnea and wheeze were
identified as significantly more frequent symptoms compared with
other items (P < .0001). As shown in the table, the AUC for
detecting discordance per intensities of these 2 symptoms was as
follows: 1 (0.792), 2 (0.818), 3 (0.623), and 4 (0.530). The most
appropriate cutoff value was 2-point intensity symptom. In other
words, the presence of occasional shortness of breath and/or
wheeze was identified as a clinically important feature to identify
patients whose asthma was not well controlled and whose control
was underestimated by their physicians.

The actual distribution of patients who had symptoms of 2 or
more points was as follows: shortness of breath (24%) and wheeze
(21%) in the whole. In the concordant group, the proportion of
patients with shortness of breath was 2.6%, and the proportion of
those with wheeze was 2.8%.On the other hand, in the discordant
group, the proportion of patients with shortness of breath was
55.8%, and the proportion of those with wheeze was 49.2%.
Shortness of breath and/or wheeze with a score of 2 or more
occurred in 5.4% of the concordant group. On the other hand,
69.0% were found to have a score of 2 or more in the discordant
group (Figure 1, B and C). This combined feature showed a
sensitivity of 69.0% and a specificity of 94.6% in detecting asthma
cases that were underestimated by the physicians (Table I).

In this subanalysis of the SEACON survey, we have found
that the average scores of shortness of breath and wheeze were
higher than the others in patients judged by physicians to have
well-controlled asthma. This suggests that shortness of breath
and wheeze are key potential symptoms that physicians under-
estimate. We combined these scores and examined them for
relevance to discordance. We showed that physicians could
reduce the discordance in the perception of asthma control if
they evaluate patients with shortness of breath and/or wheezing
with a score of 2 or more as not well-controlled asthma. This
finding was consistent even if adjusted for sex, age, and the other
3 items in the ACQ-5 (data not shown). Moreover, patients with
shortness of breath and/or wheeze with a score of 2 or more had
lower pulmonary function such as forced expiratory volume in 1
second % of predicted (82.1 � 22.6 vs 87.5 � 21.5, P ¼ .0049,
n ¼ 722) and higher fractional exhaled nitric oxide (FeNO)
levels (39.7 � 2.5 ppb vs 32.7 � 1.5 ppb, P ¼ .016, n ¼ 638).
Assessment of shortness of breath and/or wheeze may lead to
detecting worse pulmonary function and high FeNO levels.

Here, we reconsider the ACQ-5. The ACQ-5 is a question-
naire that evaluates 5 items: nocturnal awaking, morning
symptoms, activity limitation, shortness of breath, and wheeze. It
is recommended in national and international guidelines for
assessing asthma control levels and is used in many clinical
studies.2-5 There are 7 intensities to the question of shortness of
breath: 0 ¼ none, 1 ¼ a very little, 2 ¼ a little, 3 ¼ a moderate
amount, 4 ¼ quite a lot, 5 ¼ a great deal, and 6 ¼ a very great
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FIGURE 1. A, Comparison of the average score by each symptom in the ACQ-5; the scores of shortness of breath and wheeze were
significantly higher than in the others. The actual distribution of patients who had shortness of breath and/or wheeze of 2 (cutoff value) or
more intensities in the (B) concordant group and (C) disconcordant group. ACQ, Asthma Control Questionnaire.

TABLE I. The area under the curve (AUC) per intensities of shortness of breath and/or wheeze

Cutoff value (shortness of breath/wheeze) AUC Sensitivity (%) Specificity (%) PPV (%) NPV (%)

1 (a very little/hardly any of the time) 0.792 97.6 60.8 61.8 97.5

2 (a little/a little of time) 0.818 69.0 94.6 90.0 82.4

3 (a moderate amount/a moderate amount of the time) 0.623 24.6 99.9 97.8 67.1

4 (quite a lot/a lot of the time) 0.530 6.0 100.0 100.0 62.1

NPV, Negative predictive value; PPV, positive predictive value.
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deal. And there are 7 intensities to the question of wheeze:
0 ¼ not at all, 1 ¼ hardly any of the time, 2 ¼ a little of time,
3 ¼ a moderate amount of the time, 4 ¼ a lot of the time,
5 ¼ most of the time, and 6 ¼ all the time. We again realized
that the patient-reported occasional wheezing or shortness of
breath is a key feature to review current asthma management.
This is a useful finding because our review time is limited.6,7 For
example, in Japan, approximately 67% of patients were reported
to have an average review time of less than 10 minutes in 2005.7
Further development of a simplified index to evaluate disease
activity is a major challenge because most of patients with asthma
are managed by nonspecialized physicians.8 We must add some
limitations that patients in the SEACON study were character-
ized by older age, presenting with a milder disease, and one-third
had a smoking history. These patient characteristics may have
influenced the findings. Moreover, given the nature of the
observational study design, there could be unmeasured con-
founders that could influence results.
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In the present analysis, we concluded that it is possible to
reduce the physician’s underestimation of asthma control by
capturing the occasional dyspnea or wheeze during the patient
review even if the consultation time is limited.
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