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ABSTRACT
Objectives To understand the impact of the COVID-19 
epidemic on asthma control in children based on 
caregivers’ perspectives and experiences.
Design This was a qualitative study deploying face- to- 
face, semistructured interviews. Thematic analysis was 
carried out to analyse the data.
Setting Paediatric respiratory clinics in three tertiary 
hospitals.
Participants 16 caregivers providing unpaid asthma- 
related care and assistance to children under 14 years 
who had been diagnosed with asthma for more than 1 year 
and were not only treated with short- acting β2- agonists.
Results Six main themes were identified: (1) improved 
asthma control; (2) decreased willingness to seek 
medical care driven by fear; (3) increased adherence due 
to enhanced awareness of asthma control; (4) coping 
strategies for changes caused by COVID-19; (5) a new 
opportunity and (6) managing new challenges in asthma 
control.
Conclusions The COVID-19 outbreak and the measures 
in response to it have had significant impacts on asthma 
control among children. Children with asthma are 
advised to continue good asthma management, take their 
prescribed asthma medications as normal, wash their 
hands regularly and wear face masks. Regularly supported 
self- management and remote consultations should be 
provided during the COVID-19 pandemic. In addition, 
supporting people financially, providing continued medical 
support and alleviating any fear and anxiety should be 
considered. We anticipate that our findings will inform 
health promotion interventions.

BACKGROUND
COVID-19, which is associated with signifi-
cant morbidity and medical complications 
induced by SARS- CoV-2, has rapidly spread 
sparking alarm worldwide.1 The WHO 
declared this outbreak a pandemic on 11 
March 2020.2 COVID-19 has infected over 
100 million people and resulted in 2 776 175 
deaths across 235 countries globally as of 29 
March 2021.3

The COVID-19 virus outbreak has had far- 
reaching implications on health, society and 
the economy.4–6 To contain and mitigate the 
spread of COVID-19, governments around 
the world have initiated a series of political 
and public health measures, such as regular 
hand hygiene, using masks, quarantines, 
lockdowns and social distancing.4 7–10 In addi-
tion, providing remote consultations, modi-
fying usual care and avoiding carrying out 
bronchoscopy and most pulmonary function 
tests where possible are recommended in 
the National Institute for Clinical Excellence 
(NICE) COVID-19 Severe Asthma Rapid 
Guideline Update (NG166).9 Asthma is a 
chronic disease requiring long- term medical 
monitoring, and individuals with asthma 
are particularly vulnerable to the changes 
resulting from COVID-19.11 It was reported 
that the risk of severe illness and death from 
COVID-19 was increased for people with 
severe asthma and those prescribed high- 
dose inhaled corticosteroids (ICS).9 12–14 The 
COVID-19 outbreak and the measures in 
response to it have had significant impacts on 

Strengths and limitations of this study

 ► This was a qualitative study using open questions 
and prompts to explore the impact of COVID-19 on 
asthma control in children in more depth.

 ► Face- to- face, semistructured interviews conduct-
ed by an experienced researcher allowed in- depth 
analysis of the perspectives and experiences of 
caregivers, complementing the findings of quanti-
tative studies.

 ► To our knowledge, this article is the first of its kind.
 ► The findings might be generalisable to children with 
mild- to- moderate asthma.

 ► The perspectives and experiences of caregivers may 
change over time as the nature of the outbreak is 
fluctuating.
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people with long- term respiratory conditions including 
disruptions in healthcare provision, high levels of lone-
liness, anxiety and concerns regarding the impact of 
COVID-19.15 16 An online survey of caregivers of chil-
dren with asthma from 27 countries and 5 continents 
revealed that during the COVID-19 pandemic, 47% of 
asthmatic children reported limited access to healthcare 
services and 20% (10%–40%) reported better disease 
control.17 It was also reported that medication adherence 
among patients with asthma increased.17 18 Furthermore, 
lockdown restrictions, school cancellations and social 
distancing have had important implications for move-
ment and play behaviours, limiting children’s physical 
activity (PA) and reducing exposure to environmental 
triggers.8 11 These changes in health- seeking behaviours, 
medication management and the environment may 
potentially impact asthma control.11 To develop effective 
public health strategies, it is crucial to understand how 
the changes resulting from COVID-19 have impacted 
asthma control among children, but this has not been 
fully determined.

Caregivers play an important role in the management 
of asthma.19 During the COVID-19 pandemic, children 
depend more on their caregivers, and thus, caregivers 
might have an increased responsibility for asthma control 
as a result of stay- at- home orders.6 Home quarantine 
and school cancellations have changed caregivers’ daily 
routines and roles, resulting in increased stress and new 
challenges for caregivers in managing asthma in chil-
dren.6 20 In the exploration of the impact of COVID-19 on 
asthma control in children, caregivers’ perspectives and 
experiences cannot be overlooked, as they might influ-
ence asthma management behaviours and outcomes in 
children.21 22

Thus, we conducted a qualitative study examining the 
perspectives and experiences of caregivers and what 
drives these using in- depth interviews; to our knowledge, 
this is the first study of its kind that will allow a better 
understanding of the impact of COVID-19 on asthma 
control in children. We anticipate that the findings will 
inform health promotion interventions to guide chil-
dren and their caregivers to engage in effective asthma 
management during the outbreak.

METHODS
Setting and participants
Participants (n=16) were purposively recruited from 
paediatric respiratory clinics in three tertiary hospitals 
in May 2020. Participants were selected if they provided 
unpaid asthma- related care and assistance to children 
under 14 years who had been diagnosed with asthma for 
more than 1 year and were not only treated with short- 
acting β2- agonists. Caregivers and children with mental 
and cognitive impairment, organic psychosis or other 
cardiopulmonary diseases were excluded from this study. 
The participants provided written informed consent 
before starting the interviews.

Data collection
Face- to- face, semistructured interviews were conducted 
by an experienced researcher (YJ) trained in qualita-
tive interviewing methods and ethics. We interviewed 
caregivers about whether the children’s asthma control 
statuses had changed, how the COVID-19 pandemic 
had impacted the children’s asthma control, their own 
perspectives and experiences of asthma control and 
how they managed their children’s asthma during the 
outbreak. The individual conversations (10–29 min) were 
audio- recorded and transcribed verbatim, and any iden-
tifying information was deleted.23 Field diaries with notes 
on alterations in speech and non- verbal communication 
were subsequently used to supplement the transcripts. 
Survey questionnaires were administered to assess asthma 
control (the Childhood Asthma Control Test (C- ACT))24 
and collect sociodemographic data. Our interview 
followed a topic schedule to guide the discussion (see the 
online supplemental file 1), and open and flexible discus-
sions on topics were also allowed.25 26

Data analysis
Data were analysed using NVivo V.11. We performed 
thematic analysis as proposed by Braun and Clarke27 
to explore the associations (and contradictions) of the 
qualitative data for their further interpretation.28 29 The 
initial codes generated from the transcripts that were 
read repeatedly were developed into preliminary themes. 
The initial thematic framework was crosschecked with 
the raw data, and it was reviewed and refined through 
regular team debriefings to resolve differences and 
reach consensus. The data collection and analysis were 
conducted simultaneously until thematic saturation was 
reached,30 and the most relevant and specific topics were 
selected for presentation in this paper.

RESULTS
The caregivers (n=16) were all the parents of the children 
with asthma; 14 mothers aged 30–40 years and 2 fathers 
aged 40–48 years participated in this study. The average 
age of the children was 8.0 years. The characteristics of 
the children and caregivers are summarised in table 1. Six 
main themes were identified from the caregiver dataset.

Improved asthma control
In the subjective assessment of children’s asthma control 
statuses, the majority of the caregivers reported that their 
children had mild or no symptoms and that the level 
of asthma control was maintained or even improved 
compared with that before the epidemic. Generally 
improved self- management, increased medication adher-
ence, the use of masks and changes in asthma triggers due 
to lockdowns, such as decreased PA, fewer symptomatic 
colds and less exposure to outdoor allergens, might have 
contributed to the better- than- expected asthma control.

I perceive that my child’s asthma is better controlled. 
He has milder asthma symptoms, probably because 
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he stays at home every day with less exposure to out-
door air allergens and is less likely to catch a cold…
He usually has an asthma attack when he has a cold…
During the pandemic, he has not had a cold or asth-
ma attacks. (C13)

It (asthma control) is better than before the 
outbreak…During the epidemic, she cannot exercise 
vigorously outdoors and has few opportunities for 
physical activity that could trigger an asthma attack… 
(C9, C- ACT 15)

Decreased willingness to seek medical care driven by fear
Nearly all caregivers reported that they were reluctant to 
seek healthcare if their children had mild asthma symp-
toms and that they did not visit the asthma clinic regularly, 
only if symptoms persisted and worsened. The caregivers 
expressed that they were unwilling to put themselves and 
their children at higher risk of exposure to the virus and 
feared being quarantined, which led to delayed hospital 
visits during the COVID-19 outbreak.

I must be afraid…I did not bring my child to the hos-
pital during the epidemic. Normally, we would have 

a checkup every 3 months, but it has now been 6 
months. I am afraid to go to the hospital. (C7, C- ACT 
23)

I’m afraid that my child will contract the virus if we 
go to the hospital because I don’t know who comes 
to the hospital and what virus they’re carrying. That’s 
what I’m most concerned about… Basically, if we have 
medicine at home, we don’t go to the hospital unless 
my child has an acute attack and we can't handle it. 
(C4, C- ACT 17)

I worry about cross- infection of COVID-19 in the 
hospital, fearing that I might contract COVID-19 and 
transmit it to my child. (C16, C- ACT 20)

Increased adherence due to enhanced awareness of asthma 
control
The caregivers reported increased medication adherence. 
During the epidemic period, the caregivers strength-
ened their supervision of their children’s medication 
management and urged them to take their medications 
as prescribed. The improved adherence in the children 
might have been driven by the caregivers’ enhanced 

Table 1 Participant characteristics

Characteristics Household

Children (n=16) Caregivers

n (%)

Mothers (n=14) Fathers (n=2)

n (%) n (%)

Gender Male – 9 (56.25) – 2 (12.50)

Female – 7 (43.75) 14 (87.50) –

Age (years) 4–7 – 6 (37.50) – –

8–14 – 10 (62.50) – –

30–35 – – 4 (25.00) –

36–40 – – 10 (62.50) 1 (6.25)

41–45 – – – –

46–50 – – – 1 (6.25)

Place of residence City 12 (75.00) – – –

Township 2 (12.50) – – –

Country 2 (12.50) – – –

Annual household income Less than ¥30 000 2 (12.50) – – –

¥30 000–¥80 000 7 (43.75) – – –

¥80 000 or more 5 (31.25) – – –

No response given 2 (12.50) – – –

Marital status Single – – – –

Cohabiting – – – –

Married – – 14 (87.50) 2 (12.5)

Separated – – – –

C- ACT scores ≥20 (good control) – 8 (50.00) – –

<20 (poor control) – 7 (43.75) – –

Not captured – 1 (6.25) – –

C- ACT, Childhood Asthma Control Test.
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awareness of asthma control. The caregivers expressed 
that they had heightened concerns over their children’s 
health and asthma control due to their worries about 
asthma attacks and symptoms such as fever, cough and 
cold during the COVID-19 outbreak.

My child did not take her medication consistently 
before the outbreak; she only took drugs when she 
had an asthma attack. Now she takes her medications 
on time…During the COVID-19 outbreak, I realized 
that the situation is quite serious and that the disease 
(asthma) is a respiratory disease that must be treated 
regularly. So, I supervise and remind her to take her 
medicine on time according to the doctor’s advice. 
(C5, C- ACT 17)

…Don’t have an asthma attack, don’t catch a cold; 
this is what I worry about when I take care of my child 
at home. (C16, C- ACT 20)

Coping strategies for changes caused by COVID-19
Most participants reported alternative practical strate-
gies for coping with the challenges of COVID-19 and 
they sought solutions and guidance to maintain normal 
asthma control during lockdown, such as virtual online or 
telephone consultations and home remedies.

Increased consultations via phone call or video conferencing
During the pandemic, due to isolation at home and fear 
of going to the hospital for medical treatment, the care-
givers chose to access healthcare through virtual online 
or telephone consultations with professional doctors 
who had treated their children before and knew their 
conditions well to enable the continuation of treatment. 
Nevertheless, several caregivers had some concerns about 
virtual consultation and regarded it as a suboptimal clin-
ical encounter in which doctors could not comprehen-
sively assess their children’s situations.

During the outbreak, I have been afraid of viruses in 
the external environment and have not dared to take 
my child to the hospital for further consultation…I 
made an appointment for an online clinic and con-
sulted the doctor about how to decrease the medica-
tion dosage via video call… (C15, C- ACT 17)

A telephone consultation is not as good as a face- 
to- face meeting during which the doctor can assess 
children through inspection and auscultation…The 
source of information for the assessment is only my 
description of the child’s condition via telephone 
calls… (C14, C- ACT 21)

Increased attempts at home remedies
The majority of the participants reported that they relied 
more on home remedies, preferring to treat their chil-
dren at home rather than go to the hospital during the 
epidemic. The caregivers had reserves of medicines at 
home purchased from pharmacies using old prescrip-
tions and they supervised their children in following their 
medication regimens and consulted a doctor if they had 

any questions during lockdown. The caregivers attempted 
to manage their children’s asthma at home.

I have prepared the atomized medicine at home…I 
urge him to take the medicine according to the orig-
inal medication regimen…If the medicines are not 
enough, I'll go to the pharmacy to buy some more… 
(C10, C- ACT 22)

A new opportunity
Interestingly, approximately half of the caregivers consid-
ered that home quarantine offered new opportunities to 
access more support for their children; they appreciated 
the increased time and energy that they could devote to 
asthma control due to the lockdown. Additionally, the 
caregivers reported that they had increased responsibility 
placed on them and that they managed their children’s 
asthma more carefully and comprehensively during the 
COVID-19 pandemic.

During the outbreak, we have been quarantined at 
home, unlike in the past (before the outbreak) when 
I had to go to work…Now, I stay at home as a result 
of the lockdown and have more time to care for my 
children more carefully… (C14, C- ACT 21)

Managing new challenges in asthma control
Increased financial burdens due to lockdown
Several caregivers, especially those with low income, 
reported experiencing financial stress. Reduced work 
hours or job loss due to lockdown resulted in lower house-
hold incomes. Some caregivers said that they had trouble 
affording treatment and examination costs.

During the outbreak, my husband and I are both at 
home and do not go out to work; our incomes have 
been reduced…I do not have as much money to pay 
for treatment costs as before. (C16, C- ACT 20)

Increased difficulties purchasing drugs
A minority of the caregivers noted that some drugs at 
certain doses were not available in nearby pharmacies 
from which they preferred to buy medications during the 
COVID-19 outbreak.

During the outbreak, I bought medicines from the 
nearest pharmacy…It’s just that some medicines can-
not be purchased. (C9, C- ACT 15)

DISCUSSION
This study explored the impact of the COVID-19 
epidemic on asthma control in children based on care-
givers’ perspectives and experiences. The findings 
revealed that the majority of the caregivers perceived that 
their children’s level of asthma control was maintained or 
even improved during the epidemic. The maintenance 
or improvement of asthma control was probably partly 
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mediated by increased medication adherence, which is 
critical to optimal asthma control,31 driven by enhanced 
awareness of asthma control and reduced exposure to 
asthma triggers,32 most notably respiratory infections,33 
PA34 and outdoor allergens,35 due to the COVID-19 
outbreak. These results indicated that even under the 
pressure of lockdown, children should continue good 
asthma management, adhere to medication treatments 
and avoid environmental triggers to control and prevent 
asthma symptoms and attacks. Better- than- expected 
asthma control was also reported by Papadopoulos et al.17 
They conducted an online survey in 27 countries and 5 
continents and reported that 20% (10%–40%) of chil-
dren with asthma had improved asthma control with no 
apparent deterioration compared with that before the 
epidemic. Kaye et al18 explored the changes in medica-
tion adherence among patients with asthma during the 
COVID-19 epidemic and reported a 14.5% increase in 
adherence. Lower PA levels were also observed in an 
online survey of 1472 children and youth,8 which means 
that children have less exposure to environmental trig-
gers. These changes in medication management and the 
environment may potentially impact asthma control.11

The caregivers avoided face- to- face therapy for fear of 
potentially contracting COVID-19 and being quarantined 
(self or their children); instead, they accessed healthcare 
through virtual online or telephone consultations to seek 
guidance and solutions and proactively attempted home 
remedies. These approaches resulted in delayed hospital 
visits but enabled access to continued medical support 
and effective asthma management. Nevertheless, several 
caregivers regarded virtual consultations as suboptimal 
clinical encounters. Mobile consultation using phones in 
response to the COVID-19 outbreak was also highlighted 
by a previous study36 exploring the impact of the soci-
etal response to COVID-19 on access to healthcare. They 
reported that some residents and health workers used 
telephones for medical services to avoid physical access.

Some caregivers expressed that they had new oppor-
tunities to provide more support for their children by 
spending more time and energy on asthma control and 
managing new challenges, including increased financial 
burdens and difficulties purchasing drugs. Additionally, 
the caregivers noted their increased responsibility for 
taking care of their children, as also reported in a study6 
exploring how COVID-19 and lockdown have affected the 
lives of patients with anorexia nervosa and their carers.

Our study also found that asthma control in children 
who closely followed daily medication regimens before 
the epidemic and reserved controller medication in 
advance was less affected by the epidemic. This finding 
reminds us that children with asthma should adhere to 
daily medication therapy at the ordinary times, especially 
during the COVID-19 outbreak, which can decrease the 
risk of respiratory exacerbations and improve asthma 
outcomes,37–39 and that they should reserve medicines in 
advance according to doctors’ prescriptions to cope with 
the challenges of COVID-19.

Strengths and limitations
We conducted this qualitative study using four open ques-
tions and prompts that enabled the researchers to respect 
and follow the caregivers’ logics and explore the impact of 
COVID-19 on asthma control in children in more depth. 
Our results provide an early understanding of potential 
reasons underlying the changes in asthma control due to 
COVID-19 and lockdown. There are also limitations that 
should be considered: the findings might be generalisable 
to children with mild- to- moderate asthma but not to the 
most severely unwell children since only two caregivers of 
children with severe asthma were recruited in this study. 
In addition, the number of participants is small. However, 
the findings reflect diverse perspectives and experiences 
of caregivers, and thematic saturation was reached. There-
fore, we call for more qualitative studies of a larger number 
of participants with mild- to- severe symptoms of asthma 
to comprehensively explore the impact of the COVID-19 
epidemic on asthma control in children.

Clinical implications
Our findings suggest that it is essential for patients to 
continue good asthma management during the outbreak. 
Children with asthma are advised to continue taking their 
prescribed asthma medications as normal, wash their hands 
regularly and wear face masks to decrease the risk of exacer-
bations.9 10 40 To develop the self- management skills of chil-
dren with asthma and their caregivers, regularly supported 
self- management comprising a written personalised asthma 
action plan telling the patient how to recognise and act 
on worsening asthma and regular review of skills, treat-
ment and asthma control by health professionals should 
be provided during the COVID-19 pandemic, as recom-
mended in the Global Initiative for Asthma report 202010 
and the guidelines of the British Thoracic Society/Scottish 
Intercollegiate Guideline Network 2019.41 42

In addition, strengthening the advertising and educa-
tion about healthcare services provision in terms of who 
needs to continue healthcare seeking and what services 
are available is necessary and can be carried out through 
radio broadcasts, information hotlines and social media. 
Remote consultations via phone call or video confer-
encing, which can reduce face- to- face contact and enable 
continued medical support, appear essential in this 
context. Social, professional and psychosocial support 
focusing on supporting people financially, providing 
continued medical support and alleviating any fear and 
anxiety that is delivered remotely should be considered. 
We also recommend that children with asthma closely 
follow their daily medication regimens at all times, but 
especially during the COVID-19 outbreak, and prepare 
medicines in advance according to doctors’ prescriptions.

CONCLUSION
Our study offers unique insight into how the changes 
resulting from COVID-19 have impacted asthma control 
among children. In general, the findings suggest that 
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increased medication adherence driven by enhanced 
awareness of asthma control and reduced exposure to 
asthma triggers, most notably respiratory infections, PA 
and outdoor allergens, due to the COVID-19 outbreak 
might result in improved asthma control. During the 
pandemic, the caregivers in this study were reluctant to 
visit hospitals for fear of potentially contracting COVID-19 
and being quarantined (self or their children), and they 
preferred to access healthcare through virtual online or 
telephone consultations and proactively attempted home 
remedies. The caregivers also expressed that they faced 
new opportunities to provide more support for their chil-
dren and managed new challenges, including increased 
financial burdens and difficulties in drug purchasing. We 
anticipate that our findings will inform health promotion 
interventions to guide children and their caregivers to 
restore, maintain and promote effective asthma manage-
ment during the outbreak.
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