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Abstract

0.022-0.762).

anxiety and depression.

Anxiety and depression can negatively affect the management of asthma. The study aimed to assess the psychosocial
effects of asthma patients during COVID-19 and analyze potential risk factors and interventions.

In June 2022, the “Questionnaire Star” electronic questionnaire system was used to collect data. A total of 98 asthma
patients from the affiliated hospital of the medical school of Ningbo University were invited to complete the
questionnaires. According to our study, the prevalence of symptoms of anxiety and depression in the asthma patients
in the institution was 91.8 and 77.6%, respectively. Patients who had an asthma exacerbation in the previous two
months were more likely to have anxiety symptoms (OR=10.142 95%C| 0.025-0.820), while patients who did not
participate in asthma day activities were more likely to have anxiety symptoms than those who did (OR=0.130 95%Cl

This study found that routine disease educational lectures on asthma day can successfully alleviate asthma sufferers’

Keywords: Mental health, Psychological problem, Asthma, Public education

Introduction
In late March 2022, when the Omicron strain of COVID-
19 hit Shanghai, the local government began two-month
silent management (from 1 April to 31 May 2022),which
included closing public places, canceling large events, and
discouraging crowds from gathering [1]. As a city in the
Yangtze River Delta region that has close exchanges with
Shanghai, Ningbo has to implement similar restrictive
lockdowns, causing huge inconvenience to people’s lives
and jobs.

The capacity of Ningbo patients with asthma to
visit their physicians or general practitioners has been
seriously affected. It has been reported that anxiety and
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depression have increased significantly during the new
coronavirus pandemic [2, 3], meanwhile, anxiety and
depression may associate with poorer control and quality
of life in adults with asthma [4]. We wonder about the
quality of self-management of asthma patients in Ningbo
during the Shanghai epidemic, so we launched a series
of online and offline educational lectures on asthma
management in early May, in response to the theme
of this year’s “World Asthma Day” “Bridging the Gap
in Asthma Care’, raising public awareness of asthma,
and popularizing asthma knowledge of prevention and
treatment, and promoting the standardized treatment
of asthma. A cross-sectional survey was conducted
to understand patients’ mood and quality of life or
management of the disease during the period of
lockdown retrospectively in June.
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Research objects and methods

From June 7th to June 30th in 2022

We distributed online questionnaires to 120 asthma
patients in the outpatient department. Subsequently,
we received 98 responses accordingly with an effective
recovery rate of 81.6%. At the beginning of the
questionnaire, we informed participants that they
would sign the consent by default if they completed the
survey. All of the patients were invited to voluntarily
participate in the online survey. Ethics approval was
obtained from the Clinical Ethics Committee of the
Affiliated Hospital of the medical school of Ningbo
University.

Survey method

We used “Questionnaire Star” to collect data as
previously described [5]. The content of the questionnaire
includes general information, asthma drug acquisition,
and other issues. All questionnaires are anonymous.

Survey scale

Anxiety symptoms

We employed the Chinese version of GAD-7 to assess
the anxiety symptoms of patients [6]. The GAD-7 is a
self-report questionnaire that screens and measures the
severity of generalized anxiety disorder. Participants
rated 7 items on a 4-point scale from 0 (not at all) to 3
(almost every day) based on symptom frequency over the
past two weeks. The total score ranged from 0 to 21, with
higher scores indicating more severe anxiety symptoms,
0—4 points no anxiety disorder, 5-9 points may have
mild anxiety disorder, 10-13 points may have moderate
anxiety disorder, 14—18 points may have moderate to
severe anxiety disorder, 19-21 may have severe anxiety
disorder [7]. In China, GAD-7 has been widely used and
confirmed the good reliability and validity of GAD-7(8].
The presence of mild anxiety symptoms was defined as a
total score of > 5 points in the GAD-7 in this survey.

Depressive symptoms

Patients’ depressive symptoms were assessed using the
PHQ-9[9], a 9-item self-report measure of depression
severity, in which participants rated each item on a
4-point scale based on the frequency of symptoms over
the past 2 weeks, ranging from 0 (not at all) to 3 (almost
every day) on a scale ranging from 0 to 27 on a scale of
0—4 with no depression, 5-9 with mild depression, 10-14
with severe depression, 15-19 with possible Moderate
to severe depression, 20—27 may have severe depression.
PHQ-9 has been widely used in China, and proved
that PHQ-9 has good reliability and validity [10]. The
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mild depressive symptom was defined as a total score
of > 5points in the PHQ-9 in this survey.

Patient statistics

We designed the characteristics of the participants on
the questionnaire, including gender, age, weight, smoking
history, occupational status, and asthma history.

Statistical methods

Categorical variable statistics were used in this statistical
analysis. The categorical variables were reported
as percentages, and the chi-square test was used to
determine statistical significance. To evaluate the results
of the chi-square test p 0.05 in categorical variables, the
binary logistic regression analysis was performed. The
Hosmer—Lemeshow goodness-of-fit statistic was used to
assess model discrimination and calibration. P=0.05 on
both sides was judged statistically significant. To acquire
statistical data, these statistical instruments included
SPSS v25.0 (IBM) and "questionnaire star."

Results

Basic information

A total of 98 patients were investigated, including 52
males (53.06%) and 46 females (46.94%); 0 (0%) under
the age of 18, and 4 (4.08%) between 18 and 25 years
old. 20 (20.41%) aged 26-30; 28 (28.57%) aged 31-40,
23 (23.47%) aged 41-50, 18 (18.37%) aged 51-65; 5
aged over 65 (5.1%); 36 (36.73%) weighed 50-60 kg,
23 (23.46%) weighed 61-70 kg, 26 (26.53%) weighed
71-80 kg, 12 (12.24%) weighed 81-90 kg, 1 (1.02%)
weighed 100 kg;7(7.14%) are students,5(5.10%) are in
sales,7(7.14%) are public relations personnel,1(1.02%) is
in the service industry,5(5.1%) are administrative staff,
20 (20.4%)are in professional jobs (doctors, teachers,
lawyers, accountants, etc.),53(54.08%) 53(54.08%) are
retirees or farmers; 24 (24.48%)had a smoking history, 74
(75.52%) had no smoking history, the 24 patients with a
history of smoking were in the age group over 26 years,
mainly in the 31-65 years age group; 36(36.73%) had
an acute asthma attack in the last two months, and 62
(63.27%) had no attack, the 36 patients with acute attack
of asthma ranged in age from 18 to 65 years, mainly in
the 2665 years age group.

Mental health status

The questionnaire showed that 90 (91.8%) people in
this survey had anxiety-related symptoms, and the
questionnaire showed that 76 (77.6%) people in this
survey had depression-related symptoms (Table 1).
Patients with anxiety and depression also showed a
different age distribution (Fig. 1).
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Table 1 Sample characteristics and univariate analysis of variables related to anxiety and depressive symptoms
Variables n (%) Anxiety symptoms (GAD-7 p Depressive symptoms p
score) (PHQ-9 score)
5<(n=8) >5(n=90) 5<(n=22) >5(n=76)
Demographics
Gender 0.469 0.630
Male 52(53.1) 3 ) 49 (54.4) 52(53.1) 13(59.1)
Female 46(46.9) 5(62.5) 41 (45.6) 46(46.9) (40.9)
Asthma control in last two months 0.048 0.209
Sudden attack 36(36.7) 6 (75.0) 30(33.3) 11 (50.0) 25(329)
No sudden onset 62(63.3) 0) 60 (66.6) 11 (50.0) 51(48.1)
Concern about Omicron on asthma 0.139 0.802
Yes 36(36.7) 5(62.5) 31(344) 9 (40.9) 27 (35.5)
No 62(63.3) 37.5) 59 (65.6) 13(59.1) 49 (64.5)
Expect the outbreak would cease immediately 1.000 1.000
Yes 97(98.98)  8(100) 89(98.9) 22 (100) 75(98.7)
No 1(1.02) 0(0) 1(1.1) 0(0) 1(1.3)
Get instructions from the internet 0.139 0.000
Yes 17 (17.35) 37.5) 14 (15.6) 10 (45.5) 709.2)
No 81(82.65) 5(62.5) 76 (84.4) 12 (54.5) 69 (90.8)
Difficulty to acquire medicine 0.188 0.225
Yes 10(10.2) 25.0) 8(8.9) 4(18.2) 6(7.9)
No 88 (89.8) 6 (75.0) 82 (91.1) 18 (81.8) 70(92.1)
Total isolated from the society 0.157 0.049
Yes 2(2.0) 10125 1(00.1) 2(9.1) 0(0)
No 96 (98.0) 7(87.5) 89 (98.9) 20(90.9) 76 (100)
Impact of nucleic acid test on transportation and hospital 0.727 0.091
consultation
Yes 55(56.12)  4(50.0) 51 ) 16 (72.7) 39(513)
No 43(4388)  4(500) 39 (43.3) 6(27.3) 37 (48.7)
Participate in the world asthma day education program 0.044 0.000
Yes 11(11.22) 37.5) 8(8.9) (36.4) 339
No 87(88.78)  8(62.5) 82(91.1) 14 (63.6) 73(96.1)
Disturbed self-management of asthma 0.050 0.000
Yes 37(37.76) 6 (75.0) 31(34.4) 16 (72.7) 21(27.6)
No 61 (62.24) 0) 59 (65.6) 6(27.3) 55(724)

According to the data presented above, 91.8 percent and
77.6 percent of the patients, respectively, have symptoms
of anxiety and depression, which is significantly higher
than the general population in China, demonstrating
that asthma patients face greater 25psychological
stress as a result of the epidemic. Patients who had an
asthma exacerbation in the previous two months were
more likely to have anxiety symptoms (OR=0.142 95
percent range 0.025-0.820), while patients who did not
participate in asthma day activities were more likely to

have anxiety symptoms than those who did (OR=0.130
95 percent range 0.022-0.762) (Fig. 2) (Tables 2 and 3).
Patients who did not participate in education were
more likely to experience depression than those who
participated in remote instruction from the internet
(OR=0.220 95% interval 0.060-0.802) and asthma
day activities (OR=0.072 95% interval0.017-0.305),
and those who felt that they were Patients whose self-
management was disrupted by the epidemic (OR=0.274
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Table 2 Multivariate logistic regression analysis of variables — Table 3 Multivariate logistic regression analysis of variables
related to anxiety symptoms related to depressive symptoms
Anxiety symptoms(GAD-7 score > 5) Depression symptoms(PHQ-9 score > 5)
p OR 95% Cl p OR 95% Cl
Acute onset in the 0.048 0.142 0.025-0.820 Get an education from the internet 0000 0220  0.060-0.802
past two months Participate in the world asthma day 0000 0072 0.017-0.305
Participate in the 0044 0130 0022-0.762 Disturbed self-management of asthma ~ 0.000 0274  0.082-0.919

world asthma day
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95% interval 0.082-0.919) were more likely to have
depressive symptoms (Fig. 3).

Discussion

Asthma, as a chronic heterogeneous illness, has been
linked to psychiatric symptoms and mental problems.
There is substantial evidence that persons with asthma
have a worse quality of life and a higher frequency of
mental problems [11, 12]. Emotional illnesses, such as
anxiety and sadness, are among the detrimental effects
of asthma symptoms [13]. The pathophysiological factors
behind anxiety and depression in asthma are many and
diverse. Asthmatic patients live in continual anxiety of
illness development and an attack at any time. Chronic
psychological distress may create a pro-inflammatory
state and be related with increased superoxide, cytokine,
and leukocyte production [13]. Furthermore, neurokinins
and P substance (byproducts of asthma pulmonary
neurogenic inflammation) have a direct effect on the
central nervous system, generating anxiety states [14]. In
asthma patients, inhaled corticosteroids have been linked
to depressive symptoms. Long-term corticosteroid usage
has been linked to hypothalamic—pituitary—adrenal axis
dysregulation [15]. Asthmatic patients are more fearful
of contracting SARS-CoV-2 infection, especially during
the COVID-19 pandemic. Asthmatic individuals are also
more likely to suffer from anxiety and sadness [16]. Many
studies show that psychological illnesses are also linked
to worse asthma outcomes [17, 18]. Persistent asthma
may be caused by a mental condition, which is connected
with poor asthma control and reduced asthma-related
quality of life [19].

Four essential components of asthma management
include patient education, monitoring of symptoms,
control of triggering factors, and pharmacologic therapy.
Patient education on asthma decreases exacerbations
and improves control, and is a necessary and critical
component [20]. Asthma is a chronic disease that
requires long-term management. At the most basic
level, education includes information about asthma, its
causes and treatments [21]. In the crisis of this epidemic,
physicians may get stressed themselves, but for the well-
being of patients, it is worthwhile to share knowledge
through the internet or other media, as timely scientific
popularization could reduce the number and frequency
of acute attacks of the asthma patient. The doctors’
instructions include the following items: differences
between relievers and controls, inhaler use, self-
monitoring of symptoms, self-management plans (how to
recognize and respond to worsening asthma), avoidance
of environmental allergens and so on. The doctor’s
advice increased the patient’s awareness of asthma and
effectively reduced the frequency of attacks.

There was increased stress under lockdown, especially
for patients with chronic diseases [1], and the incidence
of anxiety and depression for asthma patients in our
study was high, which is consistent with the findings of
other studies [22, 23]. Previous studies in allergic patients
indicate the frequency of anxiety due to the COVID-19
lockdown [24]. The study by Xu et al. of anxiety among
patients with allergic rhinitis during the COVID-19
pandemic reported a significantly higher levels of anxiety
[25]. Our study shows comparable results for anxiety
scores in asthma patients, who often have allergies as
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well. Although there was some private confounder that
we did not cover in the investigation, like income losses,
or another big event in life (lost job, cancellation of the
wedding ceremony, and so on), we found that physicians
do reduce the degree of anxiety and depression of
patients by strengthening the communication and
offering disease education. In the crisis of this epidemic,
physicians may get stressed themselves [26], but for
the well-being of patients, it is worthwhile to share
knowledge through the internet or other media, as timely
scientific popularization could reduce the number and
frequency of acute attacks of the asthma patient.

Conclusion

The asthma patients of Ningbo experienced high
levels of anxiety and depression during the shanghai
epidemic, and doctors’ sharing and interpretation of
chronic disease self-management knowledge eased
patients’ stress and depression levels. During the
pandemic, doctors have mainly used the Internet or
other media to disseminate knowledge about asthma
to the general public. At the same time, they also
provide personalized treatment for patients offline and
spiritual support for those with psychological disorders.
Therefore, during the COVID-19 epidemic, doctors
are encouraged to provide professional education by
different means to help patients.

Acknowledgements
We express sincere gratitude for the support of the dean of the respiratory
department, Prof Deng Zaichun.

Author contributions

BZ is responsible for drafting the manuscript and formulating a specific
implementation plan for the study, WJH are the principal investigators,
provide specialist knowledge, and have overseen protocol development. SZ,
LWJ, LD, and CAY assisted in the selection of data collection and analysis. CAY
is also responsible for the revision and polishing of articles. ZYL made efforts
for collecting the questionnaire, so we unanimously agreed to add her as an
author. All authors read and approved the final manuscript.

Funding

This work is supported by [Joint Fund by School of Medicine of Ningbo
University School for collaboration between school and hospital] grant
number (201804) Demonstration Project of Science and Technology Service
Industry of Ningbo Science and Technology Bureau (2020F027); Zhejiang
Provincial Health Science and Technology Plan Project (2021KY318).

Availability of data and materials
If the request is reasonable, the original data can be requested from the
corresponding author.

Declarations

Ethics approval and consent to participate

Ethics approval was obtained from the Clinical Ethics Committee of the
Affiliated Hospital of the medical school of Ningbo University (K520227014).
We informed participants that they would sign the consent by default if
they completed the survey. All of the patients were invited to voluntarily
participate in the online survey.

Page 6 of 7

Consent for publication
Not applicable.

Competing interests
None.

Author details

'Ningbo University School of Medicine, Ningbo, China. “The Affiliated Hospital
of Medical School of Ningbo University, Ningbo, China. >Affiliated Hospital

of Shaoxing University, Shaoxing, China.

Received: 11 July 2022 Accepted: 14 November 2022
Published online: 30 December 2022

References

1. XuZ LuH,Zhou J, Feng X, Hambly B, Fan J, Bao S. Implementation
of emergency general practitioner management of patients during
the complete lockdown consequent to the COVID-19 Omicron
outbreak in Shanghai. Aust J Gen Pract. 2022. https://doi.org/10.1128/
AJGP-COVID-51-5.

2. LiW,Zhao Z Chen D, Peng Y, Lu Z. Prevalence and associated factors of
depression and anxiety symptoms among college students: a systematic
review and meta-analysis. J Child Psychol Psychiatr. 2022. https://doi.org/
10.1111/jcpp.13606.

3. Alegria M, Cruz-Gonzalez M, O'Malley IS, Alvarez K, Stein GL, Fuentes L,
Eddington K, Poindexter C, Markle SL, Thorndike AN, et al. Role of social
determinants in anxiety and depression symptoms during COVID-19: a
longitudinal study of adults in North Carolina and massachusetts. Behav
Res Ther. 2022;154: 104102.

4. LiY,Jiang Q JiY, Cao C. Anxiety and depression may associate with
poorer control and quality of life in adults with asthma. Allergy.
2020,75(7):1759-62.

5. Shao Z, Cao A LuoW, Zhou Y, Wang J, Gui Y, Gao B, Xu Z, Zhu B, Sheng Z.
The psychological impact of the tertiary hospital reappraisal on resident
doctors in the post-pandemic era: a cross-sectional study in Ningbo.
Front Psychiatry. 2021;12: 770851.

6. Hinz A, Klein AM, Bréhler E, Glaesmer H, Luck T, Riedel-Heller SG, Wirkner
K, Hilbert A. Psychometric evaluation of the generalized anxiety disorder
screener gad-7, based on a large german general population sample. J
Affect Disord. 2017;210:338-44.

7. KanglL,MasS, Chen M, Yang J, Wang, Li R, Yao L, Bai H, Cai Z, Xiang
Yang B, et al. Impact on mental health and perceptions of psychological
care among medical and nursing staff in Wuhan during the 2019 novel
coronavirus disease outbreak: a cross-sectional study. Brain Behav
Immun. 2020,87:11-7.

8. Lowe B, Decker O, Muller S, Brahler E, Schellberg D, Herzog W, Herzberg
PY. Validation and standardization of the generalized anxiety disorder
screener (GAD-7) in the general population. Med Care. 2008;46(3):266—74.

9. Levis B, Benedetti A, Thombs BD. Accuracy of patient health
questionnaire-9 (PHQ-9) for screening to detect major depression:
individual participant data meta-analysis. BMJ. 2019;365: 11476.

10. Wang W, Bian Q, Zhao'Y, Li X, Wang W, Du J, Zhang G, Zhou Q, Zhao
M. Reliability and validity of the Chinese version of the patient health
questionnaire (PHQ-9) in the general population. Gen Hosp Psychiatry.
2014;36(5):539-44.

11. Geraldo Jose Cunha A, Zbonik Mendes A, Wanderley Dias, de Carvalho F,
Ribeiro Aparecida, de Paula M, Goncalves Brasil T. The impact of asthma
on quality of life and anxiety: a pilot study. J Asthma. 2019;56(6):680-5.

12. Boussoffara L, Keskes Boudawara N, Loukil M, Touil I, Knani J. Asthma
control and quality of life. Rev Pneumol Clin. 2017;73(5):225-30.

13. Hurtado-Ruzza R, Iglesias OA, Dacal-Quintas R, Becerro-de-Bengoa-Vallejo
R, Calvo-Lobo C, San-Antolin M, Losa-Iglesias ME, Lopez-Lopez D. Asthma,
much more than a respiratory disease: influence of depression and
anxiety. Rev Assoc Med Bras. 2021;,67(4):571-6.

14. VeresTZ, Rochlitzer S, Braun A. The role of neuro-immune cross-talk in the
regulation of inflammation and remodelling in asthma. Pharmacol Ther.
2009;122(2):203-14.


https://doi.org/10.1128/AJGP-COVID-51-5
https://doi.org/10.1128/AJGP-COVID-51-5
https://doi.org/10.1111/jcpp.13606
https://doi.org/10.1111/jcpp.13606

Cao et al. Allergy, Asthma & Clinical Inmunology

20.

21

22.

23.

24.

25.

26.

(2022) 18:113

Z6lIiner EW, Lombard CJ, Galal U, Hough FS, Irusen EM, Weinberg E.
Hypothalamic-pituitary-adrenal axis suppression in asthmatic school
children. Pediatrics. 2012;130(6):e1512-1519.

de Boer GM, Houweling L, Hendriks RW, Vercoulen JH, Tramper-Stranders
GA, Braunstahl GJ. Asthma patients experience increased symptoms

of anxiety, depression and fear during the COVID-19 pandemic. Chron
Respir Dis. 2021;18:14799731211029658.

Favreau H, Bacon SL, Labrecque M, Lavoie KL. Prospective impact of
panic disorder and panic-anxiety on asthma control, health service use,
and quality of life in adult patients with asthma over a 4-year follow-up.
Psychosom Med. 2014;76(2):147-55.

Shams MR, Bruce AC, Fitzpatrick AM. Anxiety contributes to poorer
asthma outcomes in inner-city black adolescents. J Allergy Clin Immunol
Pract. 2018;6(1):227-35.

Lavoie KL, Cartier A, Labrecque M, Bacon SL, Lemiere C, Malo JL, Lacoste
G, Barone S, Verrier P, Ditto B. Are psychiatric disorders associated with
worse asthma control and quality of life in asthma patients? Respir Med.
2005;99(10):1249-57.

Castillo JR, Peters SP, Busse WW. Asthma exacerbations: pathogenesis,
prevention, and treatment. J Allergy Clin Immunol Pract.
2017,5(4):918-27.

Gibson PG, Powell H, Coughlan J, Wilson AJ, Hensley MJ, Abramson M,
Bauman A, Walters EH. Limited (information only) patient education
programs for adults with asthma. Cochrane Database Syst Rev. 2002;2:
001005.

Patella V, Pelaia C, Zunno R, Pelaia G. Biologicals decrease psychological
distress, anxiety and depression in severe asthma, despite Covid-19
pandemic. Respir Med. 2022,200: 106916.

Clawson AH, Cole AB, Nwankwo CN, Blair AL, Pepper-Davis M, Ruppe NM.

COVID-19 mental health impacts among parents of color and parents of
children with asthma. J Racial Ethn Health Dispar. 2022. https://doi.org/
10.1007/540615-022-01311-9.

Gonzalez-Diaz SN, Martin B, Villarreal-Gonzalez RV, Lira-Quezada CE,
Macouzet-Sanchez C, Macias-Weinmann A, Guzman-Avilan RI, Garcia-
Campa M, Noyola-Perez A, Garcia-Gonzalez DU. Psychological impact of
the COVID-19 pandemic on patients with allergic diseases. World Allergy
Organ J. 2021;14(3): 100510.

Xu K, Linton S, Sunavsky A, Garvey S, Botting H, Steacy LM, Hopman

WM, Tripp DA, Ellis AK. Anxiety in adults with allergic rhinitis during the
coronavirus disease 2019 pandemic: a canadian perspective. Ann Allergy
Asthma Immunol. 2022. https://doi.org/10.1016/j.anai.2022.07.030.

Ying Y, Ruan L, Kong F, Zhu B, Ji Y, Lou Z. Mental health status among
family members of health care workers in Ningbo, China, during the
coronavirus disease 2019 (COVID-19) outbreak: a cross-sectional study.
BMC Psychiatry. 2020;20(1):379.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 7 of 7

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1007/s40615-022-01311-9
https://doi.org/10.1007/s40615-022-01311-9
https://doi.org/10.1016/j.anai.2022.07.030

	Physician education on World Asthma Day aids in disease management during the COVID-19
	Abstract 
	Introduction
	Research objects and methods
	From June 7th to June 30th in 2022
	Survey method
	Survey scale
	Anxiety symptoms
	Depressive symptoms
	Patient statistics

	Statistical methods

	Results
	Basic information
	Mental health status

	Discussion
	Conclusion
	Acknowledgements
	References




