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Abstract

Selecting representative questions in Asthma Control Test

Min-Seok Chang
Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Sang Baek Koh & Sang-Ha Kim)

Background Asthma is a disease suffering wheezing, dyspnea, cough caused
by an allergen, virus, upper airway infection, and others. The goal of asthma
care is not in treatment but symptom management. And this can be supported
by digital health care because of its advantages. Several articles have already
proved its effectiveness in limited areas. However, the research models in these
articles used the same asthma symptoms measuring tools and questionnaires
traditionally used in current clinical fields, which were not designed for the
digital health care system. The object of this research is to provide evidence for

making it.
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Methods To make proper asthma symptoms measuring tool for the digital
health care system, we had to simplify the questionnaire. To simplify, we decided
to analyze the Asthma control test (ACT). ACT is a questionnaire to measure
asthma symptoms by asking five questions. It was analyzed to find if there are
questions that represent the result more than other questions. Data of ACT
between January 1, 2020 to December 31, 2020 were collected. ACT data were
written by patients who visited Wonju Severance Christian Hospital with asthma,
age over 18. Each question in the ACT was analyzed by Pearson correlation and
ROC curve. Representative questions were selected by comparing each
questions' value. After selecting representative questions, we evaluated
sensitivity-specificity in every possible survey combination using these questions.
Results Questions 1, 2, 3 were selected as representative questions in the ACT.
Question 1, 2, 3, 5 showed a higher value in Pearson correlation and AUC in the
ROC curve. However, question 5 was excluded since it cannot be answered with
yes or no. We assumed every possible survey combination using these three
questions and evaluated sensitivity-specificity. The combinations that showed
both high sensitivity and high specificity were the score-adding combinations.
Adding scores from each question showed much higher sensitivity and

specificity than other combinations. By this combination, if questions 2 and 3
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were asked, the sensitivity was 94%, and specificity was 89%. When using all
three questions, sensitivity was 97%, and specificity was 91%.

Conclusions By this analysis, questions 1, 2, 3 were selected as representative
questions. The proper method of making a questionnaire by using these
selected questions is by adding the scores gather from each selected question.
It showed higher sensitivity and specificity than any other combination of

representative questions.

Key words: asthma, questionnaire, representative questions, digital healthcare
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