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Physical activity, sleep, and quality of life of patients with asthma 
during the COVID-19 pandemic

Kübra Ayşe Daşdemir, pt  and Sinem Suner-Keklik, pt, phd 

Department of Physiotherapy and Rehabilitation, Faculty of Health Sciences, Sivas Cumhuriyet University, Sivas, Turkey

ABSTRACT
Objective:  There is limited information in literature on how coronavirus disease-2019 
(COVID-19) pandemic period affects people with asthma. This study aimed to compare levels 
of physical activity, stress, and fear and quality of life and sleep quality between patients 
with asthma and healthy individuals during the pandemic.
Methods:  Twenty-two patients with asthma and 22 healthy individuals aged between 18 
and 65 years were included. Physical activity level using “International Physical Activity 
Questionnaire”; stress level, using “Perceived Stress Scale-14”; fear level, using “Fear of 
COVID-19 Scale”; sleep quality, using “Pittsburgh Sleep Quality Index”; and quality of life, 
using “World Health Organization Quality of Life” were evaluated.
Results:  Total physical activity level, vigorous physical activity level, and walking score of 
patients with asthma were lower than healthy individuals (p < .05). Sitting time of patients 
with asthma was higher than healthy individuals (p < .05). Subjective sleep quality, latency, 
duration, efficiency, sleeping medication use, and daytime dysfunction of both were similar 
(p > .05). Only sleep disturbance score of patients with asthma were higher than healthy 
individuals (p < .05). Quality of life, stress, and fear levels of both were similar (p > .05).
Conclusion: During pandemic, patients with asthma are more inactive than healthy individuals 
regardless of the presence of a chronic disease; pandemic negatively affected stress, fear 
levels, sleep, and quality of life. To minimize the effects of restrictions and psychological 
burden caused by pandemic and to encourage patients with asthma to perform physical 
activities, conducting studies to control stress levels and increasing quality of life and sleep 
of all individuals are important.

Introduction

The novel coronavirus disease 2019 (COVID-19) 
(caused by severe acute respiratory syndrome coro-
navirus 2), which had emerged in Wuhan, China, 
toward the end of December 2019 and has currently 
affected the entire world within a short span, was 
declared as a pandemic by the World Health 
Organization (WHO) (1). Different quarantine policies 
have been implemented in different countries for pre-
venting the spread of the virus worldwide. In partic-
ular, individuals with chronic diseases were advised 
to stay home and maintain social distancing (2). 
Reportedly, staying home for a long duration owing 
to mandatory restrictions may cause inactivity, anxiety, 
and depression. Prolonged immobility is an important 
risk factor for mortality and morbidity (3).

Asthma is a chronic lung disease that manifests 
with symptoms including chest tightness, dyspnea, 
wheezing, and cough and is characterized by airway 
hypersensitivity to direct or indirect stimuli. It is a 
common disease that occurs in over 339 million indi-
viduals worldwide (4). There are approximately 4 
million patients with asthma in Turkey (5).

It is considered that patients with asthma have a 
higher susceptibility to COVID-19 compared with 
normal individuals owing to decreased antiviral 
immune response and high virus-induced exacerbation 
risk (6). According to data from the Chinese Center 
for Disease Control (CDC), 2.4% of 44,672 patients 
with COVID-19 experienced chronic respiratory dis-
eases, including asthma (7). In the United States, data 
from New York alone reported that 9% of patients 
with COVID-19 experienced asthma (8).
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Ambiguity regarding the disease status in patients 
with asthma may cause stress, anxiety, and other psy-
chological disorders owing to the acute and infectious 
nature of the pandemic (9). Increased stress and fear 
levels negatively affect asthma control, sleep quality, 
and quality of life (10). Patients with asthma tend to 
avoid physical activity because of the concern that 
their symptoms will worsen with physical activity, and 
this trend is believed to have increased during the 
pandemic. Withdrawing from a sedentary lifestyle and 
performing regular physical activity can help in 
asthma control and increase quality of life by reducing 
stress and anxiety (11). Moreover, moderate regular 
physical activity reportedly has a positive impact on 
the immune system (12).

Considering this information, it is vital to evaluate 
the physical activity level, psychological state, sleep 
quality, and quality of life of patients with asthma in 
the risk group for COVID-19. Information regarding 
the effect of the pandemic on patients with asthma 
is insufficient. The present study aimed to compare 
the levels of physical activity, stress, and fear and 
quality of life and sleep quality of patients with 
asthma with healthy individuals during the COVID-19 
pandemic. The hypothesis of our study is that indi-
viduals with asthma will have worse physical activity, 
stress, and fear levels during the pandemic, and this 
will negatively affect the quality of life and sleep 
quality.

Methods

A total of 22 patients with asthma and 22 healthy 
individuals aged between 18 and 65 years were 
included in the study. Patients with asthma who expe-
rienced no orthopedic issues that could prevent them 
from performing physical activity, were able to walk, 
were cooperative, and had no other chronic diseases 
besides asthma (cancer, chronic obstructive pulmo-
nary disease, coronary artery disease, etc.) were 
included. The control group comprising healthy indi-
viduals included those with no diagnosed disease that 
could prevent them from performing any physical 
activity.

The study was approved by the university ethics 
committee (decision number 2020-11/18, dated 
November 18, 2020). Healthy individuals and patients 
with asthma were informed about the purpose and 
content of the study, and their consent was obtained 
online. Demographic characteristics (age, height, 
body weight, background, and family history) and 
smoking habits of both groups were examined. 
Physical activity level, perceived stress level, 

COVID-19 fear level, quality of life, and sleep quality 
of the participants were evaluated using an online 
questionnaire method.

The physical activity level of the participants was 
evaluated using the International Physical Activity 
Questionnaire (IPAQ) short form. The IPAQ short 
form consists of seven questions, including those 
about physical activities performed in the last 7 days, 
divided into four sections. This questionnaire ques-
tions the number of days physical activities including 
vigorous physical activity [8 metabolic equivalents 
(METs)], moderate physical activity (4 METs), and 
walking (3.3 METs) were performed in the previous 
week and the duration for which they were performed 
on each day. The total amount of MET spent during 
these three different physical activities was calculated 
by determining the number of days and the duration 
for which an individual performs walking, moderate 
activity, and vigorous activity per week. The time 
spent being sedentary is questioned but is not included 
in the scoring. Based on the total amount of MET, 
the physical activity level is divided into three cate-
gories as inactive, minimally active, and very 
active (13).

Stress level was evaluated using the Perceived Stress 
Scale-14 (PSS-14). The scale measures an individual’s 
perception of life situations in terms of stress associ-
ated with the situation. The scale consists of 14 items 
and includes the sub-dimensions of perception of 
insufficient self-efficacy and perception of stress/dis-
comfort. Each item is evaluated using a 5-point Likert 
scoring system as follows: “Never: 0,” “Almost never: 
1,” “Sometimes: 2,” “Quite often: 3,” and “Very often: 
4.” The lowest score of the scale is 0, and the highest 
score is 56. High scores from the scale indicate that 
the individual has a high stress level (14).

COVID-19 fear level was assessed using the Fear 
of COVID-19 Scale. The scale is one-dimensional and 
comprises seven items. The 5-point Likert scoring of 
the Fear of COVID-19 Scale and the total score cal-
culation are presented in Table 1. A high score on 
the scale indicates a high COVID-19 fear level, 
whereas a low score indicates a low COVID-19 fear 
level (15).

Quality of life was assessed using the WHO 
Quality of Life Short Form (WHOQOL-BREF). 
WHOQOL-BREF consists of 26 questions on physical, 
psychological, social, and environmental domains. 
With the addition of a national question to the 
Tu r k i s h  ve rs i on  of  t h e  qu e s t i on n ai re 
(WHOQOL-BREF-TR), the total number of questions 
became 27. The first two questions and the last were 
not included in scale scoring (16).
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Sleep quality was evaluated using the Pittsburgh 
Sleep Quality Index (PSQI). PSQI is a 19-item 
self-report scale that evaluates sleep quality and sleep 
disorder over the past month. In this scale that con-
sists of 24 questions in total, the first 19 are self-report 
questions, whereas the last 5 are questions to be 
answered by the spouse or a roommate. PSQI com-
ponents and scoring system are presented in Table 1. 
If the total score on the scale is ≤5, sleep quality is 
considered “good,” and if it is >5, it is considered 
“poor” (17).

Data analysis

SPSS for Windows 22 package program was used for 
statistical analysis. Normal distribution of the data 
was analyzed using Shapiro–Wilk test and histograms. 
Continuous variables were presented as means and 
standard deviation (SD) for normally distributed data 
or median and interquartile range (IQR) for non‐nor-
mally distributed data. Categorical variables were pre-
sented as frequencies and percentages. Continuous 
variables were compared between asthma patients and 

healthy controls by independent t test or the Mann–
Whitney U test. Categorical variables were compared 
between the two groups by the chi‐square test or 
Fisher’s exact test. A p values of <.05 was considered 
as statistical significance.

Results

The comparison of the demographic characteristics 
of patients with asthma and healthy individuals is 
presented in Table 2. Among the patients with asthma, 
72.7% were women and 27.3% were men and among 
the healthy individuals, 68.2% were women and 31.8% 
were men. Sex distribution of patients with asthma 
and healthy individuals was similar (p > .05, Table 2). 
Furthermore, 22.7% and 20.5% of the patients with 
asthma and healthy individuals, respectively, were 
smokers. No significant difference was observed in 
age, height, body weight, body mass index, and smok-
ing exposure between both groups (p > .05,  
Table 2).

Among patients with asthma, 59.1% were inactive, 
36.4% were minimally active, and 4.5% were active 

Table 1. S coring of Fear of COVID-19 Scale and Pittsburgh Sleep Quality Index.
Fear of COVID-19 Scale Strongly Disagree:1

Disagree:2

Neutral:3

Agree:4

Strongly Agree:5

Total score Q1 + Q2 + Q3 + Q4 + Q5 + Q6 + Q7 (min score: 5, max score:35)
PSQI
Component 1 (Subjective sleep quality) Q9 score; 0, 1, 2, 3
Component 2 (Sleep latency) Q2 score; <15 min:0, 16–30 min:1, 31–60 min:2, >60 min:3

Q5a score; 0, 1, 2, 3
Q2 + Q5a score; 0:0, 1–2:1, 3–4:2, 5–6:3

Component 3 (Sleep duration) Q4; >7 h:0, 6–7 h:1, 5–6 h:2, <5 h:3
Component 4 (Habitual sleep efficiency) Hours slept – Q4

Hours in bed – Q1 and Q3
(Hours slept/Hours in bed) × 100% score; >85%:0, 75–84%:1, 65–74%:2, <65%:3

Component 5 (Sleep disturbance) Q5b–5j score; 0, 1, 2, 3
Q5b + Q5c + Q5d + Q5e + Q5f + Q5g + Q5h + Q5i + Q5j score; 0:0, 1–9:1, 10–18:2, 19–27:3

Component 6 (Use of sleeping medication) Q6 score; 0, 1, 2, 3
Component 7 (Daytime dysfunction) Q7 score; 0, 1, 2, 3, Q8 score; 0, 1, 2, 3

Q7 + Q8 score; 0:0, 1–2:1, 3–4:2, 5–6:3
Total Score C1 + C2 + C3 + C4 + C5 + C6 + C7 (min score:0, max score:21)

PSQI, Pittsburgh Sleep Quality Index; Q, Question; C, Component

Table 2.  Comparison of the demographic characteristics of patients with asthma and healthy controls.
Asthma (n = 22) Healthy controls (n = 22) p value

Gender, n (%) .74
 F emale 16 (72.7) 15 (68.2)
 M ale 6 (27.3) 7 (31.8)
Age (years) 34.32 ± 10.52 34.18 ± 11.14 .96
Height (cm) 166.18 ± 7.926 167.82 ± 9.91 .54
Weight (kg) 71.91 ± 14.86 68.36 ± 14 .42
BMI (kg/m2) 26.05 ± 5.37 24.14 ± 3.77 .17
Smoking (package-year) 0 [1] 0 [0] .84

BMI, body mass index.
Data are presented as means ± SD, median [IQR] or n (%).
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at a level to promote health. Among healthy individ-
uals, 31.8% were inactive, 50% were minimally active, 
and 18.2% were active at a level to promote health. 
No significant difference was observed in overall phys-
ical activity levels between both groups (p > .05, Table 
3). No significant difference was noted in moderate 
physical activity levels between patients with asthma 
and healthy individuals (p > .05, Table 3). It was found 
that vigorous physical activity levels, total physical 
activity levels, and walking scores were significantly 
higher in healthy individuals than in patients with 
asthma (p < .05, Table 3). Time spent being sedentary 
was significantly higher in patients with asthma than 
in healthy individuals (p < .05, Table 3).

No significant difference was observed in terms of 
the perception of insufficient self-efficacy, perception 
of stress/discomfort, and general stress levels between 
patients with asthma and healthy individuals (p > .05, 
Table 3). Specifically, the stress levels of participants 
in both groups were similar. Furthermore, there was 
no significant difference between the COVID-19 fear 
levels of patients with asthma and healthy individuals 
(p > .05, Table 3). The pandemic fear levels were sim-
ilar for all participants in the study.

No significant difference was observed in terms of 
subjective sleep quality, sleep latency, sleep duration, 
sleep efficiency, use of sleeping medication, and daytime 
dysfunction between patients with asthma and healthy 
individuals (p > .05, Table 3). Sleep disorder scores of 
patients with asthma were significantly higher than 
those of healthy individuals (p < .05, Table 3). Sleep 
quality was poor in 59.1% and good in 40.9% of the 
patients with asthma, whereas it was poor in 36.4% and 
good in 63.6% of the healthy individuals; sleep quality 
of both groups was similar (p > .05, Table 3).

Furthermore, there was no significant difference in 
the quality of life in terms of the physical health, 
psychological, social relationships, and environmental 
domains of the WHOQOL-BREF-TR scale between 
patients with asthma and healthy individuals (p > .05, 
Table 3). The impact on the quality of life was found 
to be similar during the pandemic.

Discussion

In the present study, the physical activity level of 
patients with asthma was lower than that of the 
healthy individuals, and perceived stress level, 

Table 3.  Comparison of patients with asthma and healthy controls.
Asthma (n = 22) Healthy controls (n = 22) p value

IPAQ
 T otal PA (MET-min/week) 623.50 ± 725.162 1548.27 ± 1426.491 .025*
  Vigorous PA (MET-min/week) 0 [0] 0 [390] .025*
 M oderate PA (MET-min/week) 0 [180] 0 [480] .23
  Walking (MET-min/week) 403.50 ± 355.84 830.23 ± 831.995 .035*
 S itting down (min) 608.18 ± 123.23 485.45 ± 101.26 .001*
 O verall PA level .14
    Inactive 13 (59.1) 7 (31.8)
  M  inimally active 8 (36.4) 11 (50)
  H  EPA 1 (4.5) 4 (18.2)
PSS-14
  Perception of insufficient self-efficacy 1.75 ± 0.77 2 ± 0.54 .21
  Perception of stress/discomfort 2.15 ± 0.76 1.98 ± 0.82 .48
 S tress (General) 27.36 ± 9.62 27.95 ± 7.54 .82
 F ear of COVID-19 Scale 21.27 ± 6.66 18.50 ± 6.28 .16
WHOQOL-BREF
  Physical health 14.75 ± 2.40 14.45 ± 2.93 .71
  Psychological 14.02 ± 2.18 13.35 ± 3.17 .42
 S ocial relationships 14.05 ± 2.59 13.87 ± 2.16 .79
  Environmental 13.68 ± 1.86 13.47 ± 2.22 .73
PSQI
 S ubjective sleep quality 1 [1] 1 [0] .08
 S leep latency 2 [1] 1 [1] .43
 S leep duration 0 [1] 0 [1] .68
 H abitual sleep efficiency 0 [1] 0 [1] .37
 S leep disturbance 2 [1] 1 [0] .028*
 U se of sleeping madication 0 [0] 0 [0] .67
  Daytime dysfunction 1 [1] 0 [1] .05
  PSQI-Total score 6.68 ± 3.45 5.72 ± 3.02 .33
Sleep quality, n (%) .13
  Good 9 (40.9) 14 (63.6)
  Poor 13 (59.1) 8 (36.4)
*p < 0.05.
IPAQ, International Physical Activity Questionnaire; PA, Physical activity; HEPA, Health-enhancing physically active; PSS-14, Perceived Stress Scale-14; 

WHOQOL-BREF, WHO Quality of Life Short Form; PSQI, Pittsburgh Sleep Quality Index.
Data are presented as means ± SD, median [IQR] or n (%).
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COVID-19 fear level, sleep quality, and quality of life 
were similar between both groups.

Patients with asthma avoid physical activity and 
adopt a sedentary lifestyle because exercise and vigorous 
physical activity lead to bronchoconstriction (18). 
However, studies have shown that bronchodilation also 
occurs owing to the decrease in vagal tone in the 
smooth muscles of the airway owing to the immediate 
effect of physical activity (19). Regular physical activity 
reportedly improves cardiopulmonary fitness, asthma 
symptoms, and quality of life in patients with asthma 
(20). In a study that evaluated the physical activity level 
in 20 patients with asthma and 15 healthy individuals 
using the IPAQ short form, the physical activity level 
was lower in patients with asthma than in the healthy 
individuals (21). Another study reported that compared 
with the control group, patients with asthma showed a 
higher degree of inactivity and engaged in less intense 
physical activity (22). Furthermore, in a study that com-
pared the physical activity level of patients with asthma 
and healthy individuals using the IPAQ short form, 
both groups showed similar intensive physical activity 
levels, moderate physical activity levels, walking scores, 
and sedentary time (23). In the present study, similar 
to most previous studies, the total physical activity level 
of patients with asthma was lower than that of healthy 
individuals. However, in this study, unlike previous stud-
ies, healthy individuals showed higher physical activity 
levels and walking scores than patients with asthma; 
patients with asthma exhibited longer sedentary time 
compared with healthy individuals. Furthermore, 59.1% 
of patients with asthma were inactive, and only 4.5% 
were active at a level to promote health. In the present 
study, the proportion of inactive individuals was higher 
in the patients with asthma group compared with pre-
vious studies. These findings may be attributed to 
patients with asthma staying home for a longer duration 
under quarantine conditions during the pandemic and 
avoiding physical activity owing to the concern that 
asthma symptoms will increase even at home.

Mood disorders, such as stress and anxiety, are 
more common in patients with asthma (24). Stress 
increases shortness of breath, leading to exacerbated 
asthma symptoms and impaired sleep and quality of 
life (25). Moreover, it negatively affects the perception 
and management of asthma, which provides asthma 
control (26). Stress may lead to adverse health behav-
iors that increase smoking exposure, which is an 
asthma trigger (27). To the best of our knowledge, 
no study has compared the perceived stress levels of 
patients with asthma with those of a healthy control 
group. In our study, the perceived stress levels of 
patients with asthma and healthy individuals were 

similar. Because the mean score of PSS-14 was in the 
range of “Sometimes” in both groups, the stress level 
of both groups was determined to be moderate. This 
similarity can be attributed to the fact that the current 
pandemic causes the stress response regardless of the 
presence of chronic disease.

Although COVID-19 has profound psychological 
effects on all individuals worldwide, it has increased 
fear, stress, and depression levels, particularly in indi-
viduals with chronic illnesses who are considered in 
the risk group (28). In the literature, the quarantine 
period, fear of infection, and insufficient information 
have been reported as the main factors that increase 
stress during the pandemic (29). It has been deter-
mined that patients with chronic lung disease have 
high fear and anxiety levels with regard to the impact 
of the COVID-19 pandemic (30). However, no study 
has compared the COVID-19 fear level in patients 
with asthma and healthy individuals. In the present 
study, no significant difference was observed between 
the mean scores of patients with asthma and healthy 
individuals in the Fear of COVID-19 Scale. Based on 
the mean scores of both groups in the scale, which is 
scored between 7 and 35 points, the fear level was 
determined to be moderate. Our study showed that 
owing to the COVID-19 pandemic, patients with 
asthma as well as healthy individuals without any 
chronic diseases experience similar fear and stress levels.

Sleep disturbances, such as difficulty falling asleep, 
waking up at night, and daytime sleepiness, are com-
mon in patients with asthma (31). In a study that 
evaluated sleep quality based on PSQI, patients with 
asthma were found to have a mean overall sleep qual-
ity score of 5.68 ± 3.4 and 58.3% of the patients exhib-
ited poor sleep quality (32). Another study reported 
that 79% of 487 patients with asthma exhibited poor 
sleep quality and that the overall sleep quality score 
was 7.78 ± 3.76 points (33). In the present study, the 
mean score of general sleep quality in patients with 
asthma was 6.68 ± 3.45 and 59.1% of these patients 
exhibited poor sleep quality. Although the mean score 
of overall sleep quality was similar to that observed 
in previous studies, no significant difference was 
observed between patients with asthma and healthy 
individuals. We believe that owing to the psycholog-
ical effects of the pandemic and the lifestyle changes 
of individuals spending more time at home than nor-
mal, the sleep quality of healthy individuals may also 
be impaired during this pandemic. Therefore, sleep 
quality of healthy individuals and patients with 
asthma may be similar.

The quality of life of patients with asthma decreases 
owing to the physical, psychological, and social 
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limitations in daily life caused by factors such as asthma 
symptoms and stress (34). Studies comparing the quality 
of life of patients with asthma and a control group are 
scarce. In a study that compared the quality of life of 
51 patients with asthma and 51 healthy individuals, the 
quality of life in patients with asthma was found to be 
lower (35). In the present study, unlike the aforemen-
tioned studies, the quality of life of patients with asthma 
and healthy individuals was similar. The COVID-19 
pandemic has resulted in restrictions and additional 
stress to the lives of each healthy individual and patient 
with asthma, which may have led to similar effects on 
the quality of life in both groups.

If information regarding the pre-pandemic physical 
activity and stress level, sleep quality, and quality of 
life of patients with asthma and healthy individuals 
who participated in our study was available, the effects 
of the pandemic could have been demonstrated and 
further clarified. This may be a limitation of our study.

Conclusions

Compared with healthy individuals, patients with 
asthma have adopted a more inactive lifestyle during 
the pandemic. We believe that to minimize the neg-
ative effects of inactivity on the disease, particularly 
in the future, it is important to inform patients with 
asthma about the benefits of regular physical activity 
and encourage them to stay active and perform 
home-based physical activities to the maximum extent. 
In addition, the COVID-19 pandemic as well as the 
restrictions and psychological burden associated with 
it have increased the stress levels of individuals regard-
less of the presence of chronic diseases, negatively 
affecting their sleep quality and quality of life. 
Therefore, we believe that each individual requires 
support to control their stress levels and improve their 
sleep quality and quality of life.

In the literature, studies that compare the physical 
activity levels, sleep quality, COVID-19 fear levels, 
quality of life, and stress levels in adult patients with 
asthma during the pandemic with a control group are 
limited. Therefore, we believe that additional studies 
are required to further elucidate the effects of the 
COVID-19 pandemic on patients with asthma.
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