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Abstract

Rationale: Patients with asthma were advised to avoid coronavirus
disease (COVID-19) and comply with medication during the
COVID-19 pandemic. Respiratory tract infection is a common
cause of asthma exacerbations. There has not been evidence
suggesting the link between COVID-19 and asthma exacerbation,
especially in places with dramatic responses in infection control
with universal masking and aggressive social distancing.

Objectives: To assess the number for admissions of asthma
exacerbations in January to April 2020 in Hong Kong with
reference to admission in the past 5 years.

Methods: Admission records of asthma exacerbations were
retrieved from the Clinical Data Analysis and Reporting System.
Patients aged 18 years or older with a known history of asthma
admitted for asthma exacerbation were included. Log-linear was
used to model count, with year and masking used as covariate and
further analysis on ambient temperature and length of hospital
stays. Fisher’s exact test was used to compare the mortality rate and

mechanical ventilation between the periods. Admissions for
myocardial infarction, ischemic stroke, and gastric ulcer were
included as controls.

Results: The number of admissions for asthma exacerbations
significantly decreased by 53.2% (95% confidence interval [CI],
50.4–55.8%) in 2020 compared with monthly average admission in
2015–2019, with a highermagnitude of decrease comparedwith control
diagnoses. Admissions for asthma exacerbations decreased by 2.0%
(95% CI, 1.8–2.2%) with every 1�C (1.8�F) increase in temperature
and by 0.8% with every 1% increase in masking (95% CI, 0.8–0.9%).

Conclusions: Hospitalization number for asthma exacerbations
significantly decreased in early 2020, with similar length of stay.
This was observed with concomitant practice of universal masking
and social distancing during the COVID-19 pandemic in Hong
Kong. We proposed that universal masking and social distancing
reduced respiratory viral infection, leading to fewer hospital
admissions for asthma exacerbations.
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Coronavirus disease (COVID-19) due to
severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infections was
first reported inWuhan, China, in late 2019.
Since then, this disease has been spreading
rapidly around theworld (1).Asof January18,
2021, more than 95-million people were
infected, causing more than 2-million deaths
globally.

Asthma affects approximately 339.4-
millionpeopleworldwide (2), causing 495,100
deaths globally in 2017, and is ranked as the
second leading cause of death from chronic
respiratory disease (3). In the United States,
there were approximately 12-million cases of
asthmaexacerbations,ofwhichone-fourthare
estimated to require hospitalization (4). The
most common trigger for asthma
exacerbations was viral respiratory infections
(5–8). Seasonal change was reported to be
associated with increased asthma
exacerbations,withsomestudiessuggestingan
associationbetweencoldweather and increase
in exacerbations (9, 10).

Theeffect ofCOVID-19onasthma is still
under debate. Patients with asthma requiring
higher baseline use of inhaled corticosteroids,
long-acting b-agonists, and long-acting
anticholinergic controllers were observed to
have a higher hospitalization rate for COVID-
19 (11). Whether stable asthma is associated
with higher COVID-19 mortality is still
controversial (12), but severe asthma was
associatedwith increased risk ofmortality due
to COVID-19 (13). Experts suggested that
patientswith asthma avoid exposure to SARS-
CoV-2 virus and continue all regular
medications necessary to maintain asthma
control during the COVID-19 pandemic (14,
15). However, nonadherence to COVID-19
preventive measures was observed in a local
study (16).

Evidence regarding asthma
exacerbation–related hospital admissions in
regions with wide practice of universal
masking and social distancing during the
COVID-19 pandemic is lacking. Universal
masking and social distancing have been
widely adopted by Hong Kong citizens since
the first reported case of COVID-19 on
January 23, 2020. According to four cross-
sectional telephone self-reported surveys
among the general adult population in Hong
Kong by the Hong Kong Public Opinion
Research Institute, the percentage of
individuals wearing masks was 74.5% on
January 20–23, 2020 (n = 1,008), 97.5% on

February 11–14, 2020 (n = 1,000), 98.8% on
March 10–19, 2020 (n = 11,449), and 99% on
April 9–24, 2020 (n = 10,421) (17). Universal
masking in public areas was voluntarily
performed by Hong Kong citizens as a
preventive measure against infection by
COVID-19. Social distancing measures were
voluntarily practiced by public and
implemented by the government beginning
January 25, 2020 and include closing schools,
encouraging work from home policies,
closing recreational business and bars, and
banning gatherings of more than four people
in public places. These infection controls
were shown to associated with a relatively low
rate of COVID-19 in the first 4 months of
2020 and early termination of influenza
season in Hong Kong, a city with close
proximity with mainland China (18). Our
previous study suggested that universal
masking and social distancing were
associated with significant reduction in acute
exacerbations of chronic obstructive
pulmonary disease (COPD) in a local
hospital in Hong Kong (19). In the current
study, we further assessed hospitalization due
to asthma exacerbations and the length of
hospital stay on a territory-wide basis in
Hong Kong during the COVID-19 pandemic.

Methods

This was a retrospective study to assess the
number of asthma exacerbations requiring
hospitalization during the period of COVID-
19 in all public hospitals under the Hospital
Authority in Hong Kong, with reference to
and comparison with the admission number
in the past 5 years. The study period was
from January 1, 2020 to April 30, 2020; the
World Health Organization confirmed
COVID-19 infection on January 9, 2020, with
the first imported case fromWuhan to Hong
Kong on January 23, 2020. Data from
January 2015 to December 2019 were
collected for comparison. The Hospital
Authority is a public organization that
provides 90% of in-patient services in Hong
Kong (20). The service was organized into
seven healthcare regions based on
geographical locations, serving the city’s
population of 7.5-million people. Public
hospitals under the Hospital Authority
provide care to patients with COVID-19 and
other acute admissions through emergency
departments. The service provided by the
Hospital Authority for acute admission was

on the same basis during and before the
COVID-19 period.

Data Source
Episode-based data were obtained by retrieval
of admission records from the Clinical Data
Analysis and Reporting System (CDARS) of
the Hospital Authority. Principal diagnosis
withan InternationalClassificationofDiseases,
Ninth Edition (ICD-9), code of 493 was
searched on CDARS.

Inclusion/Exclusion Criteria
Inclusion criteria include 1) age of 18 years or
more, 2) known diagnosis of asthma, 3) and
exacerbation of asthma. Exclusion criteria
include 1) age of less than 18 years, 2) asthma
with admission for causes of dyspnea other
than exacerbation, 3) coexisting pulmonary
diseases, including COPD (ICD-9 code 496)
and bronchiectasis (ICD-9 code 494), which
were identified as secondary diagnoses in
CDARS. Demographic data (including age,
sex,andothercomorbidities)andclinicaldata/
investigations (including date of admission,
length of stay [LOS], blood culture results,
sputumculture results,mechanical ventilation
[ICD-9 code 96.7], and death) were collected.
Patients with asthma admitted for asthma
exacerbationsduringpregnancy (ICD-9codes
640–649, 659, 678–679, and V22.2) were also
identified.

Admissionnumbersof commonmedical
problems, including myocardial infarction
(ICD-9 codes 410 and 411), ischemic stroke
(ICD-9 codes 433 and 434), and gastric ulcer
(ICD-9 code 531), were collected as control
diagnoses.Thesewere included to evaluate the
possibility of decrease in hospital attendance
because of various reasons such as fear of
COVID-19 infection in the hospital. The total
number of visits to the emergencydepartment
and inpatient discharge and death in Hospital
Authority per annum for 2015–2019 was
obtained fromHospital Authority Statistical
Report, which was issued inMay of the
following year. Influenza incidence was
collated from territory-wide laboratory
surveillance data for both inpatients and
outpatients in both public and privatemedical
sectors from theCentre forHealth Protection,
Hong Kong Special Administrative Region
(HKSAR), with a relatively stable number of
specimens collected over the period (18, 21).
Monthly mean ambient temperature was
obtained from the Hong Kong Observatory.
Air quality was measured by the air quality
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health index (AQHI), whichwas calculated by
the Hong Kong Environmental Protection
Department on the basis of the cumulative
health risk attributable to 3-hour moving
average concentrations of four air pollutants
(namely, ozone [O3], nitrogen dioxide [NO2],
sulfur dioxide [SO2], and particulate matter
[PM2.5/PM10]). It was reported on scale of
1–10and101andgroupedintofivehealthrisk
categories(namely, low[1–3],moderate[4–6],
high [7], very high [8–10], and serious [101]);
different precautionary actions were advised
to groups with different susceptibility to air
pollution, including those with coexisting
respiratory illness, the elderly, and the general
public. People with respiratory illness were
advised to reduce outdoor physical exertion
and to minimize their outdoor stay when the
AQHI was high, very high, or serious (high to
serious). TheAQHIwas reported hourly in 13
stations located in different areas of Hong
Kong. The total number of hours with the
AQHI recorded as high to serious gradeswere
summed up and expressed as a percentage of
the totalnumberofhourscollected inamonth.

Statistical Analyses
For comparisonof the difference in admission
countsbetweenyears, log-linearmodelingwas
used to model count, and the year was treated
as a covariate in the model. Further analyses
were performed on the admission counts in
different healthcare regions by g regression.
Factors with possible effects on the admission
counts, including ambient temperature and
masking percentage, in Hong Kong were
analyzed by log-linear modeling. The average
monthly admission counts and the standard
deviations (SDs) for asthmaandotherdiseases
in January 2015 to December 2019 (baseline
period) and January 2020 to April 2020
(COVID-19 period) were compared. The
maskingpercentagein2015–2019wastakenas
1%, accounting for the immunocompromised
patients and pregnant women.We used g
regression to compare the LOS of individuals
between the two time periods, with age at
admission controlled as a covariate. Two-
sided tests were conducted for general
difference, and we set 5% as the significance
level in theanalysis.Fisher’sexact testwasused
to compare mortality rates and mechanical
ventilation. The numbers of admissions in the
two time periods were classified into two
categories (for mortality: death/alive or
whether there is need for mechanical
ventilation) and hence formed a two-by-two
contingency table. The percentages of AQHI
grades (high toserious) in thedifferentperiods

were compared by theWilcoxon rank-sum
test. Further details of these biostatistical
methods are listed in Appendix 1. The study
wasapprovedbythe institutional reviewboard
of the University of Hong Kong/Hospital
AuthorityHongKongWestCluster (reference
number UW-20–433).

Results

In 2015 to 2019, the total number of visits to
emergency departments under Hospital
Authority was 10,909,767, ranging from
2,157,617 to 2,231,951 (SD, 9,453) per annum.
Total in-patient discharge and death was
8,029,560,rangingfrom1,153,884to1,819,622
(SD, 27,055) per annum.

Asthma
In theperiod fromJanuary 2015 toApril 2020,
a total of 38,325 patients were admitted to
publichospitals for asthmaexacerbations.The
patients had a mean age of 48 years (range,
18–97 yr). Overall, 37,067 patients were
admitted between January 2015 and
December 2019, and 1,258 were admitted
between January 2020 and April 2020. The
monthly average admission was 6186 103
episodes in January 2015 to December 2019
and 3156 140 episodes in January 2020 to
April 2020. A lower admission count was
observedinAugusteachyear(Figures1and2).
Based on log-linear modeling, admission for
asthmaexacerbationdecreasedby53.2% (95%
confidence interval [CI], 50.4–55.8%; P,
0.0001) fromanaverage of 618 admissionsper
month in January 2015 to December 2019 to
315 admissions per month in January 2020 to
April 2020. It dropped by 51.6% (95% CI,
48.7–54.4%; P, 0.0001) when comparing
January 2020 to April 2020 against January to
April of 2015–2019, from an average of 652
admissions per month to 315 admissions per
month. Further analysis on asthma admission
numbers in different healthcare regions
revealed significant reductions in 2020 across
all seven healthcare regions (Figures 1A and
1B, P, 0.05 for both first 4 months in
2015–2019 vs. first 4 months in 2020 and for
2015–2019 vs. 2020 comparisons in all
healthcare regions).

The monthly average ambient
temperature ranged from 15.5�C to 29.8�C
(59.9–85.6�F), with highest temperature in
June to August and the lowest temperature in
January to February of each year (Figure 2).
Admissions for asthma exacerbations
decreased by 2.0% (95% CI, 1.8–2.2%) with

each increase in 1�C (1.8�F) (P, 0.0001).
Themonthly percentage of theAQHI (high to
serious) ranged from 0% to 13.1% (SD, 2.9%),
with the worst air quality in September 2019
(Figures 1A and 3). Comparing the monthly
percentage of the AQHI (high to serious) in
January 2015to December 2019 or the first
4 months in 2015–2019 with January 2020
toApril 2020was statistically insignificant (P=
0.057 andP= 0.163, respectively). An increase
in AQHI (high to serious) by 1% was
associated with a 0.61% increase in admission
(95%CI,0.26–0.96%;P=0.00062)(Table1).A
decrease in admissions for asthma
exacerbationswasobservedwithanincrease in
masking percentage. Hence, further analysis
was performed on the possible relationship
between the percentage of masking and
asthma exacerbations. The results showed an
increaseof1% inmasking leads toa0.8% fall in
admissions (95% CI, 0.8–0.9%; P, 0.0001).
The calculated admission dropped by 56.3%
when the percentage of masking increased to
99% inApril 2020 (17), whereas the calculated
monthly admission dropped from 618
episodes to 271 episodes when other
explanatory variables were excluded in the
calculation.

Pregnant women were advised to wear
masks inboth 2015–2019and2020; hence, the
numberof asthmaexacerbations inpregnancy
subgroup was collected as an internal control
to study the possible relationship between
masking and asthma exacerbations. Asthma
exacerbations in pregnant women ranged
from2 to 18 admissions permonth in January
2015 toDecember2019and1to11admissions
per month in January 2020 to April 2020.
Therewasnostatistically significantdifference
in monthly admissions between January 2015
to December 2019 and January 2020 to April
2020 or between first 4 months of 2015–2019
andthefirst4monthsof2020(P=0.34andP=
0.18, respectively) (Figure 2).

Further analyses were made on clinical
data indicating severe asthma exacerbations,
including the need formechanical ventilation,
death from asthma exacerbation and LOS.
Longer LOS was observed in patients with
severe asthma (22). The total number of
patients requiring mechanical ventilation for
asthma exacerbation was 426 during January
2015 to April 2020. The monthly average in
January 2015 to December 2019 and January
2020 to April 2020 was 7 and 4, respectively
(P= 1.0). Thenumber of deaths due to asthma
was 133 from January 2015 toApril 2020,with
129 deaths in January 2015 to December 2019
and four in January to April 2020 and a
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Figure 1. Changes in the hospital admission numbers for asthma exacerbations and control diagnoses by healthcare regions in Hong Kong,
January 2015 to April 2020. (A) Heatmap of the monthly percentage of air quality health index (AQHI) with high to serious levels (black arrow) and
hospital admissions for asthma, AMIs, CVAs, and GUs from January 2015 to April 2020. Letters A–G next to each diagnosis indicate the hospital
admission numbers in different healthcare regions. The dates are indicated on the top panel by year and months. Heatmap illustrates the AQHI or
admission data quantitatively for each row of time series. The heatmap scale above the panel shows the colors for every 10 increments in percentile
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mortality rateof0.35%and0.32%, respectively
(P = 1.0). Monthly LOS from January 2015 to
December 2019 ranged from 3.1 days to 3.4
daysperpatient,withanaverageof3.6daysper
patient, whereas that in January 2020 to April
2020 ranged from 2.9 days to 3.8 days per
patient, with an average LOS of 3.4 days per
patient.TheLOSinJanuary2020 toApril 2020
dropped by 11.2% (95% CI, 3.4–18.1%; P =
0.049) compared with the January 2015 to
December 2019 period. Older age was
associated with longer LOS, with a 1.0%
increase inLOSforevery1-year increase inage
(P, 0.0001) (Table 1). These findings
suggestedthat thepatientsadmittedinJanuary
2020 to April 2020 had similar LOS with
clinical conditions notmore severe than those
of the previous period.

Other Medical Diseases: Myocardial
Infarction, Ischemic Stroke, and
Gastric Ulcer
To evaluate the possibility of a decrease in
hospital attendance because of various

reasons, including fear of COVID-19
infection, admission counts for common
medical diseases (namely, myocardial
infarction, ischemic stroke, and gastric ulcer)
in the study period were collected and
analyzed. The total number of admissions for
myocardial infarction was 53,302 from
January 2015 to April 2020, with 50,643
admissions from January 2015 to December
2019 and 2,659 admissions from January 2020
toApril 2020 (Figure 3). Themonthly average
admission was 8446 94 in January 2015 to
December2019and6456114inJanuary2020
to April 2020 (Figure 3). The average
admissioncount in January2020 toApril 2020
decreased by 26.8% (95%CI, 23.9–29.7%;P,
0.0001) compared with that in 2015 to 2019,
from 844 admissions per month for January
2015 toDecember 2019 to 645 admissions per
month in January 2020 to April 2020.
Comparing the first 4 months in 2020 with
those in 2015–2019, the admission count
decreased by 25.7% (95%CI, 22.7–28.7%;P,
0.0001), from 906 admissions per month to

645 admissions permonth (Table 1). This was
observed in all healthcare regions and was
statistically significant in six of seven
healthcare regions (Figures 1A and 1B). An
increase in temperature by 1�C (1.8�F) was
associated with a drop in admission by 1.8%
(95%CI, 1.6–2.0%;P, 0.0001). The effect for
AQHI was statistically insignificant (P =
0.052).

The total admission count for ischemic
strokes was 57,342 in January 2015 to April
2020, with 54,218 admissions in January 2015
to December 2019 and 3,124 admissions in
January 2020 to April 2020 (Figure 3). The
monthly average admission in January2015 to
December 2019 and January 2020 to April
2020was 9046 62 and 7816 84, respectively,
with minimal variations between different
months. The monthly average admission
count in January 2020 toApril 2020 decreased
by 16.3% (95% CI, 13.2–19.4%; P, 0.0001)
compared with January 2015 to December
2019, from 904 admissions per month to 781
admissions per month. Comparing only

Figure 1. (Continued). from the lowest value (green) to the highest value (red). Time series that showed an S reduction (P, 0.05) in the first 4 months
in 2015–2019 versus the first 4 months in 2020 (4 mth) and 2015–2019 versus 2020 (year) comparisons are illustrated by blue boxes on the right.
Those with NS change were illustrated by gray boxes. (B) Percentage of reduction in admission by healthcare regions using first 4 months in
2015–2019 versus the first 4 months in 2020 and 2015–2019 versus 2020 comparisons. AMI = acute myocardial infarction; CVA = cerebrovascular
accident; GU = gastric ulcer; NS = insignificant; S= significant.
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January to April, the average admission count
decreased by 17.6% (95%CI, 14.5–20.7%;P,
0.0001), from 947 admissions per month in
first 4months in2015–2019 to 781admissions
per month in January 2020 to April 2020
(Table 1). This phenomenon was observed in
all healthcare regions and was statistically
significant in six of seven healthcare regions
(Figure 1).

The total admission count for gastric
ulcerswas16,323during January2015 toApril
2020.Therewere 15,504 and3,124 admissions
in January 2015 to December 2019 and
January 2020 to April 2020, respectively. The
monthly average admission count in January
2015 toDecember2019was258624, andthat
in January-April 2020was205650(Figure3),
with a 23.5% (95% CI, 17.9–28.8%; P,
0.0001) reduction in January 2020 to April
2020. Comparing January to April in
2015–2019 to January to April of 2020, the
admission count decreased by 24.2% (95%CI,
18.5–29.6%;P,0.0001), from271admissions
per month to 205 admissions per month
(Table 1), and was statistically significant in

five of seven healthcare regions (Figure 1).
Change in ambient temperature hadminimal
effectson ischemic strokeandgastriculcer.An
increase in temperature by 1�C (1.8�F) was
associated with decrease in ischemic stroke
admission by 0.8% (95% CI, 0.6–0.9%; P,

0.0001) and in gastric ulcer admission by 0.8%
(95%CI, 0.5%–1.2%;P, 0.0001).An increase
in the percentage of AQHI (high to serious)
had a statistically insignificant effect on
myocardial infarction (P = 0.052) but was
associated with a decrease in ischemic stroke
admission by 0.46% (95%CI, 0.17–0.75%;P=
0.0021) (Table 1 and Figures 1 and 3).

Influenza Activity and Asthma
Exacerbation
The total number of patients with influenza A
or B viruses detected from January 2015 to
April 2020 in Hong Kong was 123,655. From
January 2015 to December 2019, the monthly
averageof influenzaAorBdetectionwas1,966
62179.Thenumberofpatientswith influenza
viruspeaked in thefirst 3monthsof theyear in

2015–2019, except in 2017, with a monthly
average 3,9586 2,462. In January 2020 to
April 2020, the monthly average dropped to
1,4176 2499 and was correlated with a
decrease in asthma exacerbations (Figure 4).
We observed a drastic drop in influenza
incidence in April 2020, with an incidence of
only 5. Influenza incidence in January 2020 to
April 2020 decreased by 46.3% (95% CI,
44.9–47.7%; P, 0.0001) compared with that
in January 2015 to December 2019 (Table 1
and Figure 4).

Discussion

To the best of our knowledge, our study was
the first to show a reduction in the number of
hospital admissions for asthma exacerbations
during the COVID-19 pandemic on a
territory-wide basis. HongKong has a general
population of 7.5 million, and universal
masking and social distancing were widely
practiced during the COVID-19 pandemic
period. Compared with the admission
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numbers for other commonmedical
conditions (namely, myocardial infarction,
ischemicstroke,andgastriculcer), thenumber
of admissions for asthma decreased to amuch
greater extent. A decrease in acute coronary
syndromes admissions was also observed in
another study (23). However, our study
showed a significant decrease in admissions
for asthma exacerbationwhen comparedwith
admissions for other common diagnoses,
which could not be explained by health-
seeking behavior alone. Compared with
historical records, a drastic decrease in
pediatric asthma–related emergency
department visits was observed in two U.S.
children’s hospitals (24, 25). Reasons for the
observed decrease could include school
closures preventing transmission of
conventional respiratory viruses, reduced
exposure to outdoor allergens, reductions in
atmospheric pollution, and better parental
supervision of asthma drugs (26).

Despite the introduction of newer
therapies such as biologics and bronchial
thermoplasty to prevent asthma exacerbation
(27–30), thehospitalizationnumberswerenot
reduced from 2015 to 2019. Possible
explanations include that biologics and
bronchial thermoplasty both have stringent
inclusion criteria, and the reduction in
exacerbation is not absolute. Currently,
omalizumab, mepolizumab, and
benralizumab are available in the Hospital
Authority’s drug formulary and can only be
prescribed in patients with asthma with
elevated IgE or eosinophilic asthma. Patients
whohave exacerbations canhavemild asthma
as well. The significant decrease in
hospitalization for asthma exacerbations in
early 2020 could be due to
nonpharmacological interventions. The
practice of wearing surgicalmaskswas proved
to have protective effects against respiratory
infections and transmission (31, 32), and
respiratory tract infection is a common trigger
of asthma exacerbations (5–8). A high
percentageofmaskwearingwasobservedwith
a decrease in asthma exacerbation and
influenza incidence in Hong Kong.We
proposed that universal masking and social
distancinghaveboth contributed to adecrease
in the transmission of respiratory tract
infections and, hence, asthma exacerbations.
This is supportedbyourresults,whichshowed
that an increase in masking of 1% leads to a
0.8% fall in admission, which is statistically
significant. With the drastic increased in
masking percentage in Hong Kong to 99% of
the population, the admission numbers ofT
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asthma exacerbation in the territory fell
drastically by 53.2% together with a fall in
influenza incidence (Figure 4).

Moreover,weobserveda reduction in the
number of admissions for asthma
exacerbationsandmyocardial infarctionswith
higher ambient temperature. This was
consistent with findings of other previous
studies (9, 10, 33), which may have an impact
in the planning of healthcare resource
utilization in Hong Kong, with an anticipated
surge in admissions for asthma and
myocardial infarctions in winter seasons.

Worsened air qualitywas associatedwith
an increase in admission for asthma
exacerbations and was statistically significant
and consistentwith previousfindings (34, 35).
The effects of air quality on myocardial
infarctions and gastric ulcers were statistically
insignificant. However, poor air quality had a
decremental effect on cerebrovascular
accident admissions, and the association was
statistically significant. A possible explanation
could be the relatively narrowed range in
variation of percentage of AQHI (high to
serious) grade (this was statistically
insignificant between the two periods)
together with steady admission of
cerebrovascular disease.

The LOS for asthma exacerbations was
shorter in 2020 comparedwithprevious years.
Increased agewas also associatedwitha longer
lengthofhospital stay.Theneedforventilatory
support andmortality both trended toward a
decrease in early 2020. Longer LOS was
observed in patients with severe asthma (22).
However, our study showed that the LOS in
2020 was only shortened by 4.8 hours
compared with all months in 2015–2019 and
by 6 hours compared with January to April of
2015–2019 (Table 1). This phenomenon was
observed in our study without taking account
into the possible change in hospital efficiency
during COVID-19 pandemics. Shortening
LOS in terms of hours might not have any
significance in clinical severity of the patient.
However, this might reduce healthcare
expenses, as the cost per patient day is $6,090
Hong Kong dollars ($785.4 U.S. dollars) in a
general ward under theHospital Authority. In
our study, patients admitted for asthma
exacerbations in2020hadcomparable severity
with those admitted in 2015–2019.
Respiratory viral and bacterial infections are
important causes of asthma exacerbations and
were observed in near-fatal asthma (8, 36, 37).
Universal masking can prevent the
transmission of respiratory viruses and hence

may have a role in reducing the frequency of
severe asthma exacerbations. This is further
supported by the similar findings from our
group that universal masking can reduce
COPD exacerbations requiring
hospitalization (19).

Although therewere reports on collateral
damage during the COVID-19 pandemic
(38–40), evidence on the impact on
COVID-19 on asthma was lacking, especially
for places with relatively small numbers of
COVID-19 cases. Hong Kong had effective
infection control measures, leading to a
relatively small number ofCOVID-19 cases in
the first half of 2020. The health-seeking
behavior of people in Hong Kong might be
different from that in other countries, as
suggested by the 25.7% reduction in
myocardial infarctions in Hong Kong
compared with 40% in England during the
COVID-19 pandemic (23). Our study
provided important informationon the effects
of the COVID-19 pandemic on common
respiratory diseases in a city with a relatively
low burden of COVID-19 and suggested that
social distancing and universal masking are
important low-cost measures to prevent
hospitalization for asthma exacerbations that
can be practiced in the future.
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Figure 4. Relationship between incidence of influenza, hospital admissions for asthma, and public health actions taken to suppress coronavirus
disease (COVID-19) transmission in Hong Kong. Decrease in incidence of influenza and asthma was observed with increase of masking percentage
and implementation of public health measures.
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Limitations

This study focused on the number of
admissions for asthma exacerbation. Patients
with mild asthma exacerbations who were
seen in primary care or did not require
admissionand thosewhoattended emergency
departments but were not admitted were not
included in this study. However, patients with
severe asthma attacks were referred to the
hospital by the primary care unit and
admitted on the basis of clinical need after
assessment by clinicians in the emergency
department. Hence, our study focused on
the group of patients with asthma attacks
that required hospital admission. Our study
also showed that the LOS of patients was
3.63 days in 2015–2019 and 3.38 days in
2020. The number of patients requiring

mechanical ventilation andmortality
related to asthmaexacerbationswas also lower
in 2020 comparedwith that of the past 5 years,
which suggested comparable severity in
patientsadmitted forasthmaattacks in the two
periods.

Moreover, this was an observational
study that focused on the relationship
between changes in environmental factors,
including universal masking and social
distancing, and hospitalizations for asthma
exacerbations. Other factors, including
ambient temperature and age of patients,
were also taken into consideration. Our
study was an ecological comparison that
could not ascribe a causal relationship
between wearing masks and social
distancing with hospitalization for asthma.
The phenomenon was observed with the

possible relationship analyzed, whichmight
or might not be accountable for the
significant reduction in admission for
asthma exacerbation.

Conclusions
The hospitalization number of asthma
exacerbations significantly decreased in early
2020, with similar length of hospital stay. This
was observed with universal masking and
social distancing during the COVID-19
pandemic in Hong Kong.We proposed that
universal masking and social distancing
reduced respiratory viral infection and hence
asthma exacerbations.�

Author disclosures are available with the text
of this article at www.atsjournals.org.
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