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Abstract

Chronic obstructive pulmonary disease (COPD) is one of the common respira-
tory diseases, and its acute exacerbation, as an acute event, seriously affects
the quality of life of COPD patients. This study searched PubMed, CNKI,
Wanfang Data Knowledge Service Platform, VIP, and Chinese Biomedical Lit-
erature Database, and screened out 69 representative documents according to
inclusion and exclusion criteria, finding that there are currently 23 assessment
tools for patient-reported outcomes applied to COPD patients during acute ex-
acerbation domestically and internationally, and except for EXACT-PRO, all
directly adopt assessment tools for patient-reported outcomes in stable phase,
which can be divided into generic, disease-specific, and symptom-specific assess-
ment tools, mainly involving domains such as symptoms, physiological domain,
social domain, psychological and emotional aspects, and daily activities. It is
recommended that future research on quality of life in COPD patients during
acute exacerbation focus on the following aspects: (1) strengthen research on
specific assessment tools; (2) emphasize the combined application of classical
test theory, item response theory, and generalizability theory; (3) emphasize
research on the minimal clinically important difference of assessment tools; (4)
rationally select assessment tools.
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Abstract

Chronic obstructive pulmonary disease (COPD) is a common respiratory dis-
ease, and acute exacerbation of COPD is an acute event that severely im-
pairs patients’ quality of life. This study searched PubMed, CNKI, Wanfang
Data Knowledge Service Platform, VIP, and the Chinese Biomedical Litera-
ture Database. Based on inclusion and exclusion criteria, 69 representative
articles were selected, revealing that 23 patient-reported outcome (PRO) as-
sessment tools are currently used for COPD acute exacerbation. Except for
EXACT-PRO, all tools were originally developed for stable COPD patients.
These assessment instruments can be categorized as generic, disease-specific, or
symptom-specific tools, primarily covering domains including symptoms, phys-
iological function, social function, psychological/emotional status, and daily ac-
tivities. Future research on quality of life in COPD acute exacerbation should
focus on: (1) strengthening the development of specific assessment tools; (2)
emphasizing the combined application of classical test theory, item response
theory, and generalizability theory; (3) prioritizing research on minimal clini-
cally important difference (MCID) values; and (4) selecting assessment tools
appropriately.

Keywords: Pulmonary disease, chronic obstructive; Scale; Patient-reported
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Chronic obstructive pulmonary disease (COPD) is a heterogeneous lung condi-
tion characterized by chronic respiratory symptoms (dyspnea, cough, sputum
production) and persistent (often progressive) airflow limitation due to airway
and/or alveolar abnormalities [1]. Acute exacerbation of COPD is an acute event
characterized by worsening of respiratory symptoms (dyspnea and/or cough,
sputum) within 14 days, often accompanied by tachypnea and/or tachycardia
[2]. Studies show that COPD has high prevalence, with a protracted and re-
current course; patients experience 0.5-3.5 acute exacerbations annually, which
severely affect their quality of life [2-4]. Identifying appropriate assessment
tools can provide a basis for evaluating disease status, quality of life, and clini-
cal efficacy in COPD acute exacerbation. With the development of personalized
medicine and evolving healthcare service concepts, patients’ role in healthcare
decision-making has become increasingly prominent. Patient-reported outcomes
(PROs), which emphasize patients’ subjective experiences and feedback, are be-
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coming important guides for clinical decision-making. PRO assessment tools
help comprehensively evaluate disease status, quality of life, and clinical efficacy
[5-6]. Our research team previously reviewed COPD-stable-phase-specific assess-
ment tools, including the Clinical COPD Questionnaire (CCQ), Chronic Res-
piratory Disease Questionnaire (CRQ), St. George’s Respiratory Questionnaire
(SGRQ), COPD Patient-Reported Outcome Scale (COPD-PRO), and COPD
Self-Efficacy Scale, finding that these tools effectively assess quality of life in
COPD patients and can inform the improvement of clinical efficacy evaluation
systems [7]. This article systematically analyzes the current status of PRO as-
sessment tools for COPD acute exacerbation to provide references for clinical
outcome measurement and efficacy evaluation.

Literature search strategy: In October 2022, we searched PubMed, CNKI,
Wanfang Data Knowledge Service Platform, VIP, and the Chinese Biomedi-
cal Literature Database using Chinese search terms including “g 4 BE 214 ik
AmRMME” (COPD acute exacerbation), “£#HE&" (quality of life), “BEREE
&” (patient-reported outcome), and English search terms including “pulmonary
disease, chronic obstructive,” “COPD,” “AECOPD,” “quality of life,” “patient
reported outcome measures,” and ”patient reported outcome*.” Inclusion crite-
ria: studies involving development and/or application of PRO assessment tools
for COPD acute exacerbation. Exclusion criteria: duplicate publications, low-
quality studies, and unavailable full texts. Finally, 69 representative articles
were included.

1. Disease-Specific Assessment Tools

Disease-specific assessment tools demonstrate high sensitivity to disease changes
and can accurately reflect subtle variations in patients’ quality of life. Currently,
nine disease-specific PRO assessment tools are used for COPD acute exacerba-
tion, six developed abroad and three in China, covering 2-8 domains with 8-76
items, mostly using Likert-type response scales. The three most frequently used
tools are CAT, SGRQ, and CCQ. Basic information on these disease-specific
assessment tools for COPD acute exacerbation is summarized in .

1.1 Chronic Respiratory Disease Questionnaire (CRQ)

Developed by GUYATT et al. [8] in 1987, CRQ was the earliest assessment tool
for COPD, comprising four domains and 20 items in an interview format to eval-
uate quality of life. While simple to use, CRQ is time-consuming and heavily
researcher-dependent. Therefore, WILLIAMS et al. [9] developed and validated
the self-administered standardized version (CRQ-SAS), which is simple, time-
efficient, and effective for assessing quality of life in chronic respiratory disease
patients [10]. WU Shangjie et al. [11] translated CRQ and evaluated its reliabil-
ity and validity, demonstrating statistically significant psychometric properties
in Chinese COPD patients. HE Mei et al. [12] used CRQ-SAS to evaluate the
impact of respiratory rehabilitation on quality of life in COPD acute exacerba-
tion patients, showing significantly improved domain scores in the rehabilitation
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group, providing preliminary evidence that respiratory rehabilitation training
can effectively improve health status during hospitalization for COPD acute
exacerbation.

1.2 St. George’s Respiratory Questionnaire (SGRQ)

SGRQ is a self-administered questionnaire developed by JONES et al. [13-14]
in 1991 to assess the impact of chronic lung disease on quality of life. It in-
cludes three domains and 76 items (50 items in the US version), with scores
ranging from 0-100; higher scores indicate worse quality of life. SGRQ has
been translated into multiple languages and is widely used to assess quality of
life in respiratory disease patients worldwide. ZHANG Xisheng et al. [15] used
SGRQ to evaluate symptoms and quality of life in 60 COPD acute exacerbation
patients with phlegm-heat obstructing the lung pattern before and after tradi-
tional Chinese medicine iontophoresis treatment, reporting significantly reduced
domain scores post-treatment and demonstrating SGRQ’s sensitivity to clinical
changes. MEGURO et al. [16] modified SGRQ for COPD patients, developing
the St. George’s Respiratory Questionnaire-COPD version (SGRQ-C). SGRQ-
C includes three dimensions with 40 items; each item has specific scoring, with
domain scores calculated as the sum of positive item scores divided by the total
possible score multiplied by 100. The total score is calculated similarly across
all items, ranging from 0-100, where lower scores indicate better quality of life.
TAO Xuexia et al. [17] used SGRQ-C to evaluate the impact of anxiety and
depression on quality of life in COPD acute exacerbation patients, finding that
patients with anxiety or depression had higher SGRQ-C domain scores and total
scores than those without.

1.3 Seattle Obstructive Lung Disease Questionnaire (SOLQ)

SOLQ is a COPD-specific quality of life self-assessment scale developed by TU
et al. [18] in 1997, comprising four domains and 29 items using Likert 5-point or
7-point scoring, with total scores ranging from 0-400; higher scores indicate bet-
ter quality of life. SOLQ has relatively few items and is suitable for community,
inpatient, and outpatient settings, though some items (e.g., bowling, golf) are
not culturally appropriate for China and require adaptation during translation.
LI Yuelian [19] used SOLQ to evaluate quality of life in COPD acute exacerba-
tion patients with type II respiratory failure receiving home non-invasive venti-
lation, showing significantly higher quality of life scores in the treatment group
after one year, demonstrating that long-term home non-invasive ventilation can
significantly improve quality of life.

1.4 Adult COPD Quality of Life Scale (COPD-QOL)

COPD-QOL was developed by CAI Yingyun et al. [20-21] in 2001, adapted from
SGRQ for Chinese cultural contexts. It includes four domains and 35 items
using a 4-point Likert scale, where higher scores indicate worse quality of life.
Compared with SGRQ, COPD-QOL has fewer items and adds a mental status
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domain. HUANG Yingfeng et al. [22] used COPD-QOL to evaluate the impact
of Suhuang Zhike capsules on quality of life in 90 COPD acute exacerbation
patients, reporting significantly reduced quality of life scores in the study group,
indicating that Suhuang Zhike capsules can improve patients’ quality of life.

1.5 Clinical COPD Questionnaire (CCQ)

CCQ is a self-administered questionnaire developed by MOLEN et al. [23] in
2003, comprising three domains and 10 items using a 7-point Likert scale, where
higher scores indicate worse quality of life. CCQ is simple to implement with
good reliability and validity, though its application in Chinese COPD acute ex-
acerbation patients requires further research and promotion compared to CAT
and SGRQ [24]. LIN Jingming et al. [25] used CCQ, SGRQ, CAT, and mod-
ified Medical Research Council (mMRC) dyspnea scale to compare the effects
of different immunotherapy regimens on disease changes in 100 elderly COPD
acute exacerbation patients before and after treatment, showing significant re-
ductions in all scores post-treatment, with the study group scoring significantly
lower than the control group, demonstrating the efficacy of thymopentin in
treating elderly COPD acute exacerbation patients.

1.6 Quality of Life Instrument for Chronic Diseases-COPD (QLICD-
COPD)

QLICD-COPD was developed by YANG Zheng et al. [26] in 2007 as a qual-
ity of life scale for chronic disease patients, consisting of a generic module for
chronic diseases and a COPD-specific module. The generic module includes
three domains (physical function, psychological function, social function) with
10 facets and 30 items, while the specific module includes four facets (cough,
sputum, oxygen therapy, psychosocial impact) with 15 items. ZHOU Jiadong
[27] applied QLICD-COPD to evaluate quality of life and its relationship with
objective indicators in 124 COPD acute exacerbation patients, demonstrating
good clinical feasibility and showing that QLICD-COPD can more comprehen-
sively and sensitively reflect treatment effects than traditional clinical objective
indicators.

1.7 COPD Assessment Test (CAT)

CAT was developed by JONES et al. [28] in 2009 to assess the impact of COPD
on quality of life, providing a simple and rapid evaluation of health status.
The scale includes eight items using a 5-point Likert scale, with total scores
ranging from 0-100; higher scores indicate worse quality of life. CAT has been
translated into multiple languages, and studies show that the Chinese version
can reliably and validly assess quality of life in Chinese COPD patients [29]. SU
Rina et al. [30] used CAT to evaluate quality of life and clinical efficacy in 120
COPD acute exacerbation patients, reporting significantly reduced CAT scores
post-treatment, demonstrating CAT’s effectiveness in assessing quality of life in
COPD acute exacerbation.
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1.8 COPD Exacerbations Patient-Reported Outcome (EXACT-PRO)

EXACT-PRO is a disease-specific assessment tool developed by LEIDY et
al. [31] in 2010, comprising eight domains and 23 items that collect patient-
reported data to document exacerbation frequency and assess severity and
duration. It has been translated into multiple languages and serves as an
effective tool for evaluating AECOPD severity. JONES et al. [32] condensed
EXACT-PRO to 14 items through clinical investigation, and LEIDY et al. [33]
further refined it to create the 11-item EXACT-PRO Respiratory Symptoms
(E-RS) to evaluate the impact of interventions on respiratory symptom
severity in COPD patients. CHOI et al. [34] evaluated the reliability, validity,
and responsiveness of EXACT-PRO in COPD acute exacerbation patients,
demonstrating that it can comprehensively and sensitively assess symptom
relief during treatment.

1.9 COPD “Patient-Reported Outcome” Scale

The COPD “Patient-Reported Outcome” scale was developed by GUAN Pin et
al. [35] in 2015 as a disease-specific assessment tool comprising five domains and
35 items. This scale integrates Chinese cultural characteristics with Traditional
Chinese Medicine (TCM) syndrome elements, evaluating quality of life across
TCM syndromes, physical health, psychological and mental status, personal liv-
ing conditions, and satisfaction with disease treatment and medical care. HU
Xuejun et al. [36] used this scale in a clinical survey of 60 COPD acute exacer-
bation patients to evaluate its reliability, validity, responsiveness, and clinical
feasibility, demonstrating that the scale meets standards for content and con-
struct validity and can serve as a tool for clinical efficacy evaluation in COPD
acute exacerbation.

2. Symptom-Specific Assessment Tools

COPD acute exacerbation patients primarily present with symptoms such as
cough, sputum production, and dyspnea. Symptom-specific assessment tools
can evaluate COPD severity and patient quality of life from a single-symptom
perspective. Currently, six symptom-specific PRO assessment tools are used for
COPD acute exacerbation, all developed abroad, covering 1-6 domains with 1—
40 items, mostly using Likert-type response scales. Basic information on these
symptom-specific assessment tools for COPD acute exacerbation is summarized
in .

2.1 Modified Medical Research Council Dyspnea Scale (mMRC)

The mMRC is a unidimensional self-assessment scale modified from the Medi-
cal Research Council (MRC) scale [37], classifying dyspnea severity into grades
0—4, with higher grades indicating more severe dyspnea. Compared with CAT,
mMRC is simpler and more convenient, better reflecting the correlation be-
tween disease severity and quality of life in COPD patients, and is commonly
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used as an evaluation index for interventions [38], with widespread application
in epidemiological surveys and clinical studies of chronic respiratory diseases
worldwide. LI Ningning et al. [39] used mMRC and CAT to evaluate the effects
of Yifei Huatan Dingchuan Decoction on respiratory improvement and quality
of life in COPD acute exacerbation patients, showing reduced mMRC and CAT
scores post-treatment, indicating that the decoction can effectively control clin-
ical symptoms and improve quality of life.

2.2 Borg Dyspnea Scale (Borg)

The Borg scale, developed by BORG [40] in 1970, is a self-assessment tool
primarily measuring patients’ perceived symptoms, such as dyspnea intensity or
severity during exercise, with scores ranging from 0-10; higher scores indicate
more severe dyspnea [41-42]. LIANG Huifang et al. [43] used the Borg scale to
assess dyspnea and fatigue levels during 6-minute walk tests in 60 COPD acute
exacerbation patients, showing reduced Borg scores post-treatment, with the
treatment group scoring lower than the control group.

2.3 Modified Pulmonary Functional Status and Dyspnea Question-
naire (PFSDQ-M)

PFSDQ-M was revised by LAREAU et al. [44] in 1998 from the Pulmonary
Functional Status and Dyspnea Questionnaire (PFSDQ) to evaluate quality of
life in COPD patients. It includes three domains with 40 items, with five ques-
tions each for dyspnea and fatigue. HUANG et al. [45] translated PFSDQ-M
into Chinese and validated its psychometric properties, demonstrating good re-
liability and content validity for stable COPD patients in China, and showing
it can effectively assess treatment effects, making it one of the commonly used
self-assessment questionnaires for COPD by the American Thoracic Society [46].
LI Jiansheng et al. [47] used PFSDQ-M, WHOQOL-BREF, and COPD-QOL to
evaluate quality of life changes in blood stasis syndrome COPD acute exacerba-
tion patients treated with blood-activating and stasis-resolving herbal medicine,
demonstrating significant quality of life improvements.

2.4 Cough Quality of Life Questionnaire (CQLQ)

CQLQ is a symptom-specific questionnaire proposed by FRENCH et al. [48] in
2002, comprising six domains and 28 items using a 4-point Likert scale, with
total scores ranging from 28-112; higher scores indicate worse subjective symp-
toms. MA Hongming et al. [49] translated CQLQ and evaluated its reliability
and validity, reporting a Cronbach’s a coefficient of 0.935 and 24-hour test-
retest reliability of 0.931, demonstrating good psychometric properties for the
Chinese version. SHI Ming et al. [50] used CQLQ to evaluate clinical efficacy in
COPD acute exacerbation patients, showing it is simple, economical, and can
effectively reflect patient responses to treatment from both symptomatic and
psychological perspectives, making it a suitable simple indicator for efficacy
observation in COPD acute exacerbation.
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2.5 Breathlessness, Cough, and Sputum Scale (BCSS)

BCSS was developed by LEIDY et al. [51] in 2003 to evaluate COPD symptom
severity and treatment effectiveness, comprising three domains using a 5-point
Likert scale with scores ranging from 0-12; higher scores indicate more severe
symptoms. BCSS research in Chinese populations remains rare. DEVRIES et
al. [52] used BCSS to survey 168 COPD patients during stable phase and acute
exacerbation, showing strong correlation between BCSS and acute exacerbation
with certain sensitivity and specificity, suggesting BCSS may help predict COPD
acute exacerbation.

2.6 Cough and Sputum Assessment Questionnaire (CASA-Q)

CASA-Q was developed by CRAWFORD et al. [53] in 2008, comprising four
domains and 20 items using a 5-point Likert scale with scores ranging from 0—
100; higher scores indicate milder airway mucus hypersecretion symptoms. Its
validity has been verified in COPD patients from multiple countries. CHEN
Xin et al. [54] used CASA-Q and CAT to evaluate quality of life in 106 COPD
acute exacerbation patients treated with acetylcysteine solution combined with
terbutaline, showing significantly increased CASA-Q total scores and reduced
CAT scores post-treatment, with greater improvements in the treatment group
than the control group, demonstrating that this combination can effectively
relieve respiratory symptoms and improve quality of life.

3. Recommendations

Currently, 23 PRO assessment tools are used for COPD acute exacerbation,
mostly developed abroad and categorized as generic (8 tools), disease-specific
(9 tools), or symptom-specific (6 tools). These tools primarily cover symptoms,
physiological function, social function, psychological /emotional status, and daily
activities, with development and evaluation based on classical test theory. While
these tools provide some basis for quality of life assessment in COPD acute
exacerbation, certain limitations exist. Future research should focus on the
following aspects:

3.1 Strengthen Development of Specific Assessment Tools

Except for EXACT-PRO, all current PRO assessment tools for COPD acute
exacerbation were developed for stable-phase COPD and cannot reflect the char-
acteristics of acute exacerbation. Their reliability, validity, and responsiveness
for COPD acute exacerbation patients require further evaluation. COPD acute
exacerbation severely affects quality of life, yet clinical practice tends to focus
on objective indicators such as lung function, laboratory tests, and mortality,
with insufficient attention to subjective indicators like clinical symptoms and
quality of life. Since COPD acute exacerbation diagnosis relies primarily on
clinical symptoms, and symptom improvement is valuable for evaluating qual-
ity of life and intervention efficacy [7,38], PROs represent important clinical
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outcome measures for assessing symptoms and quality of life. Development of
specific assessment tools for COPD acute exacerbation should be strengthened
to provide effective instruments for scientifically evaluating quality of life and
intervention efficacy.

3.2 Emphasize Combined Application of Classical Test Theory, Item
Response Theory, and Generalizability Theory

Current development and evaluation of PRO assessment tools for COPD acute
exacerbation primarily employ classical test theory, the most widely used mea-
surement theory with simple mathematical models and strong practicality for
item selection and scale evaluation. However, classical test theory has limita-
tions including imprecise reliability estimation, generalized and singular error
metrics, and limited generalizability of test results. Item response theory ad-
dresses these limitations through modern measurement approaches that enable
more detailed and in-depth analysis of scale items, improving item quality. Gen-
eralizability theory analyzes sources and structures of measurement error in de-
tail using analysis of variance to assist test development, providing more precise
reliability estimates [62-65]. Future research on quality of life in COPD acute
exacerbation should emphasize the combined application of classical test theory,
item response theory, and generalizability theory to better guide item selection
and scale evaluation.

3.3 Prioritize Research on Minimal Clinically Important Difference

As PRO assessment tools are increasingly used for clinical efficacy evaluation, in-
terpretation of scale scores becomes increasingly important. Minimal clinically
important difference (MCID), defined as the smallest threshold indicating clini-
cally meaningful change in scale scores, bridges the gap between scale scores and
clinical interpretation, providing clinical meaning for quality of life assessment
tools [66-67]. Among existing COPD quality of life assessment tools, MCID val-
ues have been established for CAT, CRQ, SGRQ, and CCQ [67-68], providing
some basis for COPD quality of life research. However, MCID stability and
variability are influenced by population characteristics, language environment,
study duration, and disease characteristics [67,69]. Therefore, research on MCID
values for COPD acute exacerbation assessment tools should be prioritized to
provide quantitative benchmarks for clinical efficacy evaluation.

3.4 Select Assessment Tools Appropriately

Numerous assessment tools are available for COPD acute exacerbation, with
varying domains and items, creating challenges for researchers in selecting ap-
propriate instruments. Existing foreign-developed tools are relatively mature
and widely used; for example, CAT is brief and clear with good reliability and
validity, making it one of the most effective tools for assessing quality of life
in COPD acute exacerbation. SGRQ, though time-consuming and requiring
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certain education levels, is classical and accurate [13-14,29]. Due to cultural dif-
ferences between East and West, some scale items are not suitable for Chinese
contexts. Domestically developed tools such as QLICD-COPD and COPD-QOL
are more culturally appropriate for China but were developed for stable-phase
COPD and require large-sample psychometric testing for acute exacerbation.
Traditional Chinese Medicine emphasizes “patient-centered” and “holistic” con-
cepts, focusing on diet, sleep, bowel movements, etc., which correlates strongly
with PROs that reflect patients’ direct reports of health status [70-71]. Most
assessment tools cannot fully capture TCM clinical efficacy characteristics or
comprehensively evaluate quality of life in COPD acute exacerbation, highlight-
ing the need for strengthened related research. We recommend that in COPD
acute exacerbation clinical trials, researchers should select appropriate assess-
ment tools based on study needs, considering specific tool characteristics and
patients’ education levels and cooperation.

In summary, this article systematically reviews the psychometric characteris-
tics and application of existing PRO assessment tools for COPD acute exac-
erbation. Current tools, mostly developed abroad and based on stable-phase
COPD (except EXACT-PRO), cover symptoms, physiological function, social
function, psychological /emotional status, and daily activities, with development
based on classical test theory. Research on MCID values for acute exacerba-
tion is lacking. Future efforts should strengthen development of COPD acute
exacerbation-specific assessment tools, emphasize combined application of mul-
tiple measurement theories, prioritize MCID research, and select appropriate
tools based on study requirements.
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