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Background: The impact of recurrent angioedema can be
severely debilitating and remains difficult to quantify. Several
standardized patient-reported outcome measures (PROMs),
including the Angioedema Activity Score (AAS), Angioedema
Quality of Life (AE-QoL) questionnaire, and Angioedema
Control Test (AECT), have been developed and translated into
different languages. However, these PROMs have yet to be
validated in Chinese individuals, and their correlations in the
Chinese population remain unknown.
Objective: Our aim was to validate the Chinese versions of the
AAS, AE-QoL questionnaire, and AECT and assess their
intercorrelations.
Methods: A prospective cohort of 118 Chinese patients with
recurrent angioedema at the Angioedema and Urticaria Centre
of Reference and Excellence in Hong Kong completed the
traditional Chinese versions of the AAS, AE-QoL questionnaire,
and AECT. We analyzed the reliability and validity of these
PROMs and their correlations with each other as well as with
generic PROMs.
Results: The Chinese AAS, AE-QoL questionnaire, and AECT
demonstrated excellent internal consistency (Cronbach a 5
0.920, 0.976, and 0.832, respectively; McDonald v 5 0.972,
0.977, and 0.901, respectively). Confirmatory factor analysis for
the AE-QoL questionnaire showed an acceptable fit with the
4-dimensional model (comparative fit index 5 0.869; Tucker-
Lewis index 5 0.842). The AECT showed significant
correlations with both the AAS and AE-QoL questionnaire (r 5
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–0.750 and –0.456 respectively [both P < .05]). The AE-QoL
questionnaire was moderately correlated with certain domains
of generic PROMs such as the Work Productivity and Activity
Impairment Questionnaire: General Health, version 2.0, and
the Short Form 12-Item Health Survey, version 2 (all r < 0.60).
Conclusion: The Chinese AE-QoL questionnaire, AAS, and
AECT are valid and reliable tools for use with Chinese patients.
More validated tools should be made available to improve
patient care and research for all patients with angioedema
globally. (J Allergy Clin Immunol Global 2024;3:100295.)

Key words: Angioedema, Chinese, chronic urticaria, hereditary an-
gioedema, patient-reported outcome measures, validation

INTRODUCTION
Recurrent angioedema is characterized by recurring swelling

of subcutaneous and submucosal tissues caused by increased
vascular permeability and fluid accumulation in interstitial tissue.
This can be mediated by bradykinin (eg, hereditary angioedema
[HAE]) or mast cell mediators (eg, chronic spontaneous urticaria
[CSU]).1 Regardless of its mechanism, recurrent angioedema can
be severely debilitating and even life-threatening. Furthermore,
unpredictability and fear of future attacks lead to severe impair-
ments in health-related quality of life (HRQoL).2,3 As of now,
there are no reliable biomarkers for measuring or monitoring dis-
ease activity, impact, or control. Patient-reported outcomes
remain crucial and are recommended in angioedema guide-
lines.4,5 Different patient-reported outcome measures (PROMs),
such as the Angioedema Activity Score (AAS), the Angioedema
Quality of Life (AE-QoL) questionnaire, and Angioedema Con-
trol Test (AECT), have been developed and validated to stan-
dardize disease assessment.6-10 Currently, none of these have
been validated for Chinese individuals, and their interrelationship
in this population is unknown.3 To address this issue, we validated
the Chinese versions of the AAS, AE-QoL questionnaire, and
AECT in a population of Chinese patients with CSU and HAE
along with recurrent angioedema.

The traditional Chinese versions of the AAS, AE-QoL
questionnaire, and AECT were validated at the Immunology
Clinics of Queen Mary Hospital/University of Hong Kong, which
is the only accredited angioedema and urticaria center of
reference and excellence in the territory.11,12 A total of 118
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TABLE 1. Patient demographic and clinical characteristics

Characteristic Value

Demographics

Female sex, no. (%) 91 (77.1)

Age (y), median (min-max) 50 (21-89)

Han Chinese ethnicity, no. (%) 116 (98.3)

Diagnosis

CSU, no. (%) 95 (80.5)

Both angioedema and hives 95 (100.0)

Angioedema only 0 (0.0)

HAE due to C1-inhibitor deficiency, no. (%) 23 (19.5)

Type I 20 (87.0)

Type II 3 (13.0)

Acquired angioedema due to C1-inhibitor deficiency, no. (%) 0 (0.0)

Abbreviations used

AAS: Angioedema Activity Score

AECT: Angioedema Control Test

AE-QoL: Angioedema Quality of Life

CSU: Chronic spontaneous urticaria

HAE: Hereditary angioedema

HRQoL: Health-related quality of life

PROM: Patient-reported outcome measure

SF-12v2: Short Form 12-Item Health Survey, version 2

WPAI-GH: Work Productivity and Activity Impairment Question-

naire: General Health, version 2.0
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patients (95 with CSU and 23 with HAE) with recurrent angioe-
dema participated; 91 (77.1%) were female, with median age of
50 years (range 21-89 years) (Table I). All of the patients with
CSU had both angioedema and hives. No patients with acquired
angioedema due to C1-inhibitor deficiency were included. Pa-
tients completed the Chinese AAS, AE-QoL questionnaire, and
AECT, as well as the Short Form 12-item Health Survey, version
2 (SF-12v2) and Work Productivity and Activity Impairment
Questionnaire: General Health, version 2.0 (WPAI-GH). In the
SF-12v2, the 8 domains were categorized as either physical or
mental health components.13 All patients provided informed con-
sent. This study was approved by the institutional review board of
the University of Hong Kong/Hospital Authority Hong Kong
West Cluster.

Structured translations with cognitive debriefings, followed by
assessment of internal consistency, construct/convergent validity,
and Spearman correlation between the Chinese AAS, AE-QoL
questionnaire, and AECT were performed (Fig 1 and see the
Supplementary Methods in the Online Repository at www.jaci-
global.org).
RESULTS AND DISCUSSION
The Chinese AAS, AE-QoL questionnaire, and AECT

demonstrated excellent reliability, with Cronbach a and McDo-
nald v values of 0.920, 0.976, and 0.832 and 0.972, 0.977, and
0.901, respectively (Table II). The AE-QoL questionnaire, as as-
sessed by confirmatory factor analysis, showed construct valid-
ity, with an acceptable fit with the 4-dimensional model:
comparative fit index 5 0.869; Tucker-Lewis index 5 0.842;
and root mean square error of approximation 5 0.164 (95%
CI 5 0.144-0.184). The factor loadings of all items were greater
than 0.40 (Fig 1). The AAS and AE-QoL questionnaire demon-
strated convergent validity, as demonstrated by strong, statisti-
cally significant correlation with question 1 of the AECT
(r 5 –0.991; P < .001) for the former and question 2 of the
AECT (r 5 –0.633; P < .001) for the latter.

The correlation of the AAS and the AECT was strong and
significant (r 5 –0.750; P < .001), whereas there was no
correlation with the AE-QoL questionnaire (r 5 0.276; P < .05
[Table III]). The correlation of the AE-QoL questionnaire and
the AECTwas moderate and significant (r 5 –0.45; P < .05).

The Spearman correlation between the AE-QoL and the
2 generic PROMs (the SF-12v2 and WPAI-GH) is shown in
Table IV. Among the physical health components, only role lim-
itations due to physical health demonstrated a moderate negative
correlation with the AE-QoL questionnaire (r 5 –0.427). Two
mental health components, namely, vitality and social func-
tioning, demonstrated moderate negative correlations with the
AE-QoL questionnaire (in the case of vitality, r 5 –0.486; in
the case of social functioning, r 5 –0.556). In contrast, 3 of the
4 scales of the WPAI-GH exhibited a weak-to-moderate positive
correlation with AE-QoL questionnaire as follows: presenteeism
(r 5 0.355), loss of work productivity (r 5 0.364), and activity
impairment (r 5 0.416).

Both mast cell– and bradykinin-mediated angioedema can
profoundly affect patients’ physical and psychosocial well-
being.14-16 As Chinese is the world’s most widely spoken native
language, availability of validated Chinese PROMswill be crucial
to benefit more patients with angioedema and clinical research in
Chinese-speaking regions. PROMs that have been structurally
translated and validated across different languages would also
enable cross-cultural and ethnic comparisons of angioedema out-
comes, which would benefit the entire global angioedema
community.

Consistent with the findings of previous studies in other
populations, we demonstrated that all 3 angioedema PROMs
and their subscales showed excellent reliability.17,18 Although the
Chinese AECT was significantly correlated with both the AAS
and the AE-QoL questionnaire, there was no significant correla-
tion between the AAS and the AE-QoL questionnaire. This may
be due to the difference between each PROM’s measurement
period (4-weeks for the AECT and the AE-QoL questionnaire
vs daily for the AAS). Another explanation may be that HRQoL
(measured by the AE-QoL questionnaire) is more affected by pa-
rameters outside symptomatology and function (measured by the
AAS). Factors such as stress and anxiety in anticipation of future
attacks (as well as their psychosocial consequences), individual
perception of disease, side effects, and cost of medications have
been shown to affect HRQoL but may not be adequately captured
by the AAS alone.14,19-22 Indeed, these 3 distinct PROMs aim to
assess different, albeit related, concepts. Therefore, we advocate
simultaneous use of the 3 PROMS to better reflect the overall dis-
ease burden.

As expected, worse scores on the AE-QoL questionnaire were
correlated with the presenteeism, work productivity loss, and
activity impairment components of the WPAI-GH. However,
there was no significant correlation with absenteeism. As the
WPAI-GH is a generic PROM that measures only a relatively
short period (the past week), it may miss patients who do not
experience severe attacks (leading to absenteeism) in the past

http://www.jaci-global.org
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FIG 1. Factor structure of the Chinese AE-QoL questionnaire.

TABLE II. Internal consistency of the Chinese AE-QoL

questionnaire, AECT, and AAS

PROM Cronbach a McDonald v

AAS 0.920 0.972

AECT 0.832 0.901

AE-QoL questionnaire domains

Functioning 0.945 0.945

Fatigue/mood 0.945 0.952

Fears/shame 0.965 0.965

Nutrition 0.848 0.849

AE-QoL questionnaire total 0.976 0.977
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week. Similarly, the AE-QoL questionnaire was also correlated
with several components of the SF-12v2, namely, role limitations
due to physical health, vitality, and social functioning, but not
with the remaining components. Again, this reflects the fact that
the AE-QoL questionnaire is likelymore specific for patients with
angioedema and captures disease-specific factors affecting
HRQoL that are missed by generic PROMs.

Future studies to further refine the use of the Chinese versions of
AAS, AE-QoL questionnaire, and AECT are under way. Utilizing
the same questionnaires in the same individual will also help
eliminate individual bias. Therefore, it will be interesting to see
whether longitudinal changes in symptomatology or treatment are
reflected in serial assessments conducted by using these new
translated PROMs in Chinese patients. Furthermore, although we
validated the AAS, AE-QoL questionnaire, and AECT among
native Chinese in Hong Kong, further studies are required to
investigate whether the findings remain consistent with those for
other Chinese patients from different regions (such as Mainland
China, Taiwan, and other Chinese-speaking countries).

This study has some limitations. Patients with uncommon
angioedema presentations, such as CSU with angioedema but no



TABLE III. Spearman correlation between the Chinese AE-QoL

questionnaire, AECT, and AAS

PROM AE-QoL questionnaire AAS AECT

AE-QoL questionnaire — 0.276 –0.456*

AAS 0.276 — –0.750***

AECT –0.456* –0.750*** —

*P < .05

***P < .001.

TABLE IV. Spearman correlation of the Chinese AE-QoL

questionnaire with the SF-12v2 and WPAI-GH

Component Spearman r P value

Components of the SF-12v2

Physical health components

Physical functioning –0.365 .087

Role limitations due to physical health –0.427 .042

Pain –0.129 .559

General health 0.004 .987

Mental health components

Role limitations due to emotional problems 0.026 .908

Vitality –0.486 .019

Emotional well-being –0.330 .125

Social functioning –0.556 .006

Components of the WPAI-GH

Absenteeism 0.156 .176

Presenteeism 0.355 .002

Work productivity loss 0.364 .001

Activity impairment 0.416 <.001

Boldface denotes correlations reaching statistical significance.
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hives or acquired angioedema due to C1-inhibitor deficiency,
were not included in this study.23 Also, patients with less severe
disease might not be referred and thus not reach our services.
Wewere unable to perform a subgroup analysis owing to the rela-
tively small size of the sample of patients with HAE in our study.
Future studies will be of use to further investigate the psychomet-
ric properties of these Chinese PROMs among different sub-
groups of patients with angioedema.

In conclusion, we have demonstrated that the Chinese AAS,
AE-QoL questionnaire, and AECTare valid and reliable tools for
use with Chinese patients with angioedema. We recommend that
more validated tools be made available to improve patient care
and research for all angioedema patients globally.
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