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2 Department of Family Medicine, Medical University of Białystok, Mieszka I 4B, 15-054 Białystok, Poland
3 Department of Nursing, Faculty of Health Sciences, Łomża State University of Applied Sciences,
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Abstract: Objectives: The study aimed to assess the level of dyspnoea during the COVID-19 pandemic
in Poland. Methods: The online questionnaire was conducted among 204 Polish adult respondents
with a positive SARS-CoV-2 test result. The level of dyspnoea was assessed by the modified Medical
Research Council (MRC) Dyspnoea Scale in Polish. Results: Dyspnoea is most common in patients
with severe COVID-19, and the prevalence of dyspnoea in the study population of patients with
COVID-19 was low (34% respondents presented with dyspnoea with a score of 1 or higher). Con-
clusions: There is a need for further investigation and close monitoring of the extent of dyspnoea in
different social groups, especially in the event of a prolonged pandemic and the emergence of further
waves of COVID-19.
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1. Introduction

COVID-19 disease, defined as acute respiratory distress syndrome, was first detected
in 2019 in Hubei Province, Wuhan. The WHO declared COVID-19 as a public emergency
of international concern [1–3]. All the changes that were implemented worldwide (such as
isolation, the change in the form of work and study from stationary to online, restrictions on
movement, etc.) were aimed not only at reducing the spread of the SARS-CoV-2 virus but
also its consequences: primarily the exacerbation of the course of various chronic diseases
as well as deaths [4–7].

The severity of the condition has been divided into four levels. The first group are
asymptomatic patients, the second group are symptomatic patients who are isolated at
home, the next group are symptomatic cases admitted to hospital and the most severe group
are those requiring medical intervention—mainly ventilation [8]. The most common clinical
symptoms of patients with COVID-19 infection include fever, sore throat and muscle pain
and cough. In more severe cases, the elderly and people with other comorbidities may
present with the symptoms of respiratory failure, and heart or kidney damage [9].

There are many definitions of dyspnoea in medicine, but it is most often presented
as a subjective sensation of shortness of breath or difficulty in breathing. It is a frequent
and distressing symptom reported by patients. It depends not only on physiological or
environmental factors, but also on psychological factors such as anxiety during a dyspnoea
attack or social factors such as the threat of losing work or social activity. In healthy people,
dyspnoea may occur during heavy physical exertion but is treated as a normal reaction,
whereas in patients it may occur at low exertion or even at rest [10–12].

Dyspnoea usually develops 7 or 8 days after the onset of COVID-19 symptoms and is
typical in patients with severe SARS-CoV-2 [13–15]. Several studies in the literature show
that both dyspnoea and cough are the most common symptoms among patients with a
mild course of SARS-CoV-2 infection [16–20].
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This study aimed to assess the level of dyspnoea during the COVID-19 pandemic in
Poland. The main objective was to find if there is a correlation between the severity of
infection, the need for hospitalisation and level of dyspnoea, and if there is a correlation
between sex, age and the occurrence of dyspnoea in patients with COVID-19.

2. Materials and Methods
2.1. Participants and Procedure

In August 2021, at the time of the COVID-19 pandemic, Polish adult residents with
a positive SARS-CoV-2 test result participated in an online cross-sectional questionnaire.
The researchers distributed the survey as well as the information about it on the Facebook
profile of the Lomza State University of Applied Sciences providing a link to a Google form.
Additionally, mails with a link to the questionnaire were sent to employees and students of
the University. For the study the ten most frequent symptoms were chosen, that is: fever,
cough, myalgia, olfactory and taste disturbances, fatigue, general weakness, diarrhoea,
dyspnoea or shortness of breath and headache [21]. As there is currently no categorization
of SARS-CoV-2 symptoms available in the literature, the authors came up with their
classification of symptoms (severe, fully symptomatic, oligosymptomatic, asymptomatic).
Respondents filled in the questionnaire following the instructions provided by the authors.
Infection deemed as fully symptomatic COVID-19 meant having at least six of the ten
most frequent symptoms (fever, cough, myalgia, olfactory disturbances, dysgeusia, general
weakness, fatigue, diarrhoea, difficulty breathing or dyspnoea, headache) present. The
presence of up to five of the ten most common symptoms (apart from breathing problems
or dyspnoea) was labelled oligosymptomatic and with no symptoms was classified as
asymptomatic. Additionally, the respondents stated whether they were hospitalized.
Respondents who were hospitalized for COVID-19 were considered as severe cases. The
questionnaires that did not meet the study’s inclusion requirements were removed from
the pool. Inclusion conditions included: an age of at least 18 years, consent to participate in
the study and a SARS-CoV-2 positive test result. Those who were under 18 years of age,
did not give informed consent and did not have a positive SARS-CoV-2 test result were
excluded from the study.

The project was approved by the Senate Committee on Ethics in Scientific Research of
the University of Medical Sciences in Białystok, KB/162/2020/2021.

Participation in the study was voluntary and the results were published in accordance
with Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April
2016 on the protection of natural persons with regard to the processing of personal data, on
the free movement of such data, and repealing Directive 95/46/EC, in the Personal Data
Protection Act of 10 May 2018 (Journal of Laws 2018, item 1000). (General Data Protection
Regulation). The respondents were instructed on the objectives of the study, the way the
poll was conducted and the applicable data protection laws.

2.2. Methods of Assessing Dyspnoea

One of the most used scales in medicine to assess the severity of dyspnoea is the
Medical Research Council (MRC) Dyspnoea Scale. There are 5 questions on it: 0 (dyspnoea
only with exertion), 1 (shortness of breath occurs when walking fast on flat terrain or
climbing a small hill), 2 (due to shortness of breath, the patient walks slower than peers or
has to stop to catch his breath when walking at his own pace on flat terrain), 3 (after about
100 metres or after walking for a few minutes on flat terrain, the patient has to stop to catch
breath), 4 (dyspnoea at rest, making it unable to carry out daily tasks independently or
leave the house) [22]. For Polish circumstances, the original scale was modified [23].

2.3. Statistical Methods

The Kruskal–Wallis test was applied to check whether the differences between the
groups were statistically significant; the researchers chose this statistic test because of the
asymmetry of the variables under study. The Spearman’s rank correlation coefficient was
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used to investigate the relationship between the age and dyspnoea of the participants. The
Mann–Whitney test was used to investigate the relationship between need for hospitalisa-
tion and level of dyspnoea. In all statistical analyses, a p-value significance threshold of
0.05 was used.

3. Results
3.1. General Characteristics

Data from 204 (122 females and 82 males) people were used for the statistical analyses
(Table 1). The respondents were predominantly females (59.8%).

Table 1. Age of respondents.

Age Number Percentage

<26 years 50 24.5%

26–35 years 49 24.0%

36–45 years 49 24.0%

46–55 years 46 22.5%

56–65 years 7 3.4%

>65 years 3 1.5%

More than 90% of respondents had not been hospitalised for COVID-19 (Table 2). The
largest proportion of respondents with COVID-19 was oligosymptomatic (48.5%). Only
25% of the people rated the symptoms present during the illness as symptomatic and severe
(Table 3).

Table 2. Hospitalisation due to COVID-19.

Hospitalization Due to COVID-19 Number Percentage

no 187 91.7%

yes 17 8.3%

Table 3. Severity of symptoms.

Severity of the Disease Number Percentage

asymptomatic 54 26.5%

oligosymptomatic 99 48.5%

fully symptomatic and severe 51 25.0%

3.2. Level of Dyspnoea—MRC Scale

The 5-point MRC scale was used to assess the degree of dyspnoea in individuals who
had undergone SARS-CoV-2 infection. Overall only 34% of respondents presented with
dyspnoea with a score of 1 or higher on the modified MRC scale. As can be seen, the
mean degree of dyspnoea was rather low at 0.57 (on a scale of 0–4 points) (Table 4). The
median was 0 points (Table 4), which means that more than half of the people who had
undergone COVID-19 infection had no dyspnoea at all—as can be seen from the graphical
representation of the MRC scale distribution (Figure 1), almost exactly two-thirds (66%) of
the respondents had no complaints of this kind.

Table 4. Level of dyspnoea in persons infected with the SARS-CoV-2 virus.

Shortness of Breath –
x Me s Min Max

MRC scale 0.57 0 0.94 0 4
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Figure 1. Dyspnoea level of subjects who underwent SARS-CoV-2 virus infection.

3.3. Course of Infection and Level of Dyspnoea

Levels of dyspnoea measured in the study are summarised in Table 5. There are
statistically significant differences in dyspnoea level, with the best results in those who had
an asymptomatic course of SARS-CoV-2 infection, worse in those with mild symptoms and
the worst in those who were fully symptomatic or had severe infection.

Table 5. Severity of infection versus level of dyspnoea.

Severity of Dyspnoea

Severity of Infection

pAsymptomatic Oligosymptomatic Fully Symptomatic and Severe

Mean Median Mean Median Mean Median

MRC 0.07 0 0.45 0 1.33 1 0.0000

p—test probability value calculated using the Kruskal–Wallis test.

3.4. Need for Hospitalisation and Level of Dyspnoea

In addition, those who were hospitalised had higher levels of dyspnoea than those
who were not hospitalised for COVID-19 (Table 6).

Table 6. Hospitalization for COVID-19 and dyspnoea.

Severity of Dyspnoea

Hospitalization Due to COVID-19

pNo (N = 187) Yes (N = 17)

Mean Median Mean Median

Assessment of dyspnoea 0.47 0 1.76 2 0.0000
p—test probability value calculated using Mann–Whitney test.

3.5. Age and Sex and Dyspnoea

There were large differences between men and women in the level of dyspnoea
(Table 7). This was partly due to the large differences in the mean age between men and
women with women being significantly older.

Table 7. Gender and level of dyspnoea.

Measure of Dyspnoea

Gender

pFemale Male

Average Median Average Median

Assessment of dyspnoea 0.71 0 0.37 0 0.0032
p—test probability value calculated by the Mann–Whitney test.

The relationship between age and dyspnoea was examined separately for the female
and male groups. We found statistically significant correlations between age and dyspnoea
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in both groups, but the correlation was stronger among males than among females as
expressed by Spearman’s rank correlation coefficient of 0.57 (p = 0.0000) among males and
0.21(p = 0.0198) among females.

4. Discussion

In patients with COVID-19, dyspnoea is one of the predominant symptoms at the onset
of the disease, and dyspnoea increases with the severity of pneumonia [24]. The authors
decided to use the Medical Research Council (MRC) Dyspnoea Severity Scale for their
study, following the recommendations of the Polish National Chamber of Physiotherapists
on the instruments to be used when examining patients with respiratory disorders and
according to COVID-19 management guidelines [25].

The authors’ preliminary data suggest that the prevalence of dyspnoea in patients
with mild COVID-19 is low. These results are consistent with the study by Ora et al. [26].
Chinese hospitalised patients with COVID-19 were 27.3 percent free of dyspnoea, and
31.3 percent had dyspnoea when walking fast on flat terrain or climbing a slight hill [27].

In our study, the highest dyspnoea scores were obtained by patients who were hos-
pitalised. Italian post-acute COVID-19 patients suffered from dyspnoea even during the
simplest activities [28]. In a study by Guan et al., the prevalence of dyspnoea was higher in
patients with more severe COVID-19 [2]. Data from Tleyjeh et al. [29] are similar. A UK
study of 327 hospitalised patients with SARS-CoV-2 infection enrolled in a prospective
multicentre cohort study at least three months after hospital discharge found that 47%
reported an increase of at least one level on the MRC dyspnoea scale [30]. These symptoms
were largely independent of age, which differs from our study, which found a statistically
significant correlation of dyspnoea with age. Furthermore, the high frequency and sever-
ity of symptoms in patients with severe COVID-19 highlights the long-term impact on
population health and well-being [30].

The advantages of the survey were: easy access to the study groups and minimal
cost. The study also had certain disadvantages, such as the subjectivity of the responses
and the small size of the group being polled. Consequently, it was hard to examine the
prevalence of dyspnoea at the national level. Moreover, the respondents were not asked
about the standard procedure for identifying the SARS-CoV-2 virus. Instead, they were
just asked if they had a test conducted and what the result was. Additionally, since the
survey was performed online, only those with an internet connection had access to the
study link. Confounding variables also had an impact on the study. Because the study was
observational, a causal link between dyspnoea and COVID-19 cannot be established.

5. Conclusions

The study confirms that dyspnoea is most common in patients with more severe
COVID-19 and that the prevalence of dyspnoea in the study population was low (34% re-
spondents presented with dyspnoea with score of 1 or higher). There were also statistically
significant correlations between the level of dyspnoea and age: the older the age, the higher
the score of breathlessness. The small sample size does not allow for conclusive results and
further research is needed. Further investigation and close monitoring are needed on the
extent of dyspnoea in different social groups, especially in the case where the pandemic is
prolonged and further waves of COVID-19 appear.
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