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Abstract

:

Objectives: The purpose of this research was to assess the extent of dyspnoea, physical activity (PA), and back pain complaints and the association of dyspnoea, PA, and back pain complaints with PA in post-COVID-19 students at medical universities in Poland. Methods: An online survey was carried out among Polish medical students (213 women and 204 men) who had had a positive test for SARS-CoV-2 within the last year. The Medical Research Council (MRC) dyspnoea scale was used to assess the degree of dyspnoea. The International Physical Activity Questionnaire (IPAQ) was used to determine the level of PA. The Oswestry Disability Index (ODI) and the Neck Disability Index (NDI) were used to assess back discomfort. Results: The study group had average levels of PA, with median total activity significantly lower in women (median total activity for women was 1189 and for men was 2044, while the standard deviation for women was 1419 and for men was 1450). More than 93% of the students reported no symptoms of dyspnoea. The following results were observed for ODI (median of 1.2 for women and 1.7 for men and standard deviation of 3.1 for women and 4.0 for men) and for NDI (median of 2.8 for women and 2.5 for men, standard deviation of 4.3 for women and 4.0 for men). Cervical spine pain was more frequent and severe. There are small, statistically significant correlations between the MRC and IPAQ measures and the ODI and NDI and IPAQ. Conclusions: In the study group of students of medicine, dyspnoea linked with a history of COVID-19 is not an issue. Post-pandemic PA levels should be increased in this group, with particular attention to female students. Urgent measures are also needed to prevent cervical pain in students at medical universities in Poland.
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1. Introduction


Although the COVID-19 pandemic no longer poses a risk to the general public in everyday life, there is growing evidence of coronavirus complications in those who have overcome the disease but have not fully recovered. A considerable proportion of this population is made up of young people with no prior health history [1,2,3].



There is already substantial evidence in the literature on the adverse health effects of SARS-CoV-2 on patients. However, researchers and scientists are becoming increasingly interested in the issue of subacute and long-term post-COVID-19 symptoms, which can affect a variety of systems and organs, such as the autonomic system through chest pain, tachycardia, and palpitations; the respiratory system through dyspnoea, cough, and general fatigue; and the musculoskeletal system through muscle and joint pain [4,5,6,7,8,9].



As a result, a general term has emerged in the literature for patients who have recovered from COVID-19 but still have some post-viral symptoms that last longer than four weeks and are unaccounted for by other diagnoses. The National Institute for Health and Care Excellence (NICE), the Scottish Intercollegiate Guidelines Network, and the Royal University of General Practitioners issued guidelines. Fatigue, chronic dyspnoea, muscle weakness, and decreased levels of physical activity (PA) are the most typically reported symptoms. In the present situation, it is necessary to spread knowledge about the long-term consequences of COVID-19 among both medical personnel and the general population [10,11,12,13,14,15,16,17].



Dyspnoea is a subjective impression of having trouble breathing, although it is a common and uncomfortable symptom experienced by patients, according to the American Thoracic Society. In individuals suffering from a variety of diseases, it can occur with little exertion or even at rest. In healthy or young people, on the other hand, it usually occurs with heavy exertion but is treated as a normal physical response [18,19,20].



Most studies available in the literature show that PA levels declined sharply both during and after the COVID-19 pandemic, not only in children but also in adults. One of the main reasons for this was the change in lifestyle from active to passive, spending more time in front of the computer and smartphone, which often led to a change in eating habits and a reduction in the static–dynamic load-bearing capacity of the spine, which in turn can contribute to spinal pain [21,22,23,24,25,26,27,28,29].



The COVID-19 pandemic’s long-term consequences can reverberate at both the physical and psychological levels. One of the professional groups most involved in the fight against the coronavirus was healthcare workers, who were often assisted in their work by medical students. In the context of caring for critically ill and often dying patients, they were at a particularly high risk of becoming infected with SARS-CoV-2 [30,31,32].



Therefore, the authors of this study decided to survey medical students in Poland and perform a preliminary assessment of dyspnoea severity, physical activity PA, and prevalence of back pain after the COVID-19 pandemic. The authors also asked two additional research questions: "Is there a link between the research group’s level of dyspnoea and PA?” and “Is there an association between back pain complaints and PA among medical university trainees in post-pandemic Poland COVID-19?”




2. Material and Methods


2.1. Participants and Procedure


An online cross-sectional survey was carried out in June 2023 among Polish students at medical universities who had been diagnosed with COVID-19 at least one year ago. Self-report measures of dyspnoea, PA, and back pain were obtained using an online Google Forms questionnaire. In groups of medical university students in Poland, a request to take part in the study with a link to the questionnaire, information about the study, and agreement to participate was posted on social media. The data collection form was designed in such a way that it was not possible to proceed to the next question without answering one of the previous questions. The inclusion criteria for this study were as follows: medical student status (medicine, dentistry, nursing, midwifery, physiotherapy, emergency medicine, pharmacy, medical analytics, electroradiology, dietetics, speech therapy, cosmetology, public health or dental technology), at least one year since diagnosis of COVID-19, and age above 18 years. The exclusion criteria were the presence of chronic respiratory, cardiac, or musculoskeletal diseases. The authors received responses from 417 students aged 19–25 years who met the inclusion criteria. The study group was gender homogeneous.



This study was carried out in accordance with the Helsinki Declaration principles and was approved by the Senate Committee on Ethics in Scientific Research of the University of Medical Sciences in Bialystok (KB/18/2020.2021).




2.2. Methods of Assessing the Level of Dyspnoea, Physical Activity, and Back Pain




 





Table 1. Methods used to measure the studied features.
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	Examined Feature
	Tool





	Dyspnoea
	Medical Research Council Dyspnoea Scale (MRC)



	Physical Activity
	International Physical Activity Questionnaire (IPAQ)



	Pain in the cervical spine
	Neck Disability Index (NDI)



	Pain in the lumbar spine
	Oswestry Disability Index (ODI)








2.2.1. Medical Research Council Dyspnoea Scale (MRC)


The MRC dyspnoea scale [33] was used to evaluate the level of dyspnoea (Table 1). It comprises 5 questions, with 0 indicating dyspnoea on exertion only and 4 indicating dyspnoea at rest. The authors of this study used the scale in accordance with the National Council of Physiotherapists guidelines for the treatment and application of rehabilitation of patients after COVID-19 [34]. The Cronbach’s alpha value for the MRC is >0.7 [35].




2.2.2. International Physical Activity Questionnaire (IPAQ)


To assess the level of PA, the authors used the Polish-language short version of the IPAQ (Table 1), which is appropriate for adults aged 15 to 69 years. It contains seven questions describing all levels of PA in daily life and is expressed in the units of MET (metabolic equivalent of work) /min/week [36]. The Cronbach’s alpha value for the IPAQ is >0.7 [37,38,39].




2.2.3. Oswestry Disability Index (ODI), Neck Disability Index (NDI)


The spinal level of discomfort was evaluated by the authors using the ODI questionnaire, which assesses the lumbar spine as well as the NDI questionnaire, which assesses the cervical spine (Table 1). Both tools are concerned with assessing the degree of disability experienced by people with spinal pain in everyday life. They each contain 10 questions, and the answers are scored as follows: A—0 points, B—1 point, C—2 points, D—3 points, E—4 points, and F—5 points. The maximum number of points a patient can score is 50. The disability rating scale is as follows:




	
None—0–4;



	
Small—5–14 points;



	
Average—15–24 points;



	
Serious—25–34 points;



	
Total—over 35 points.








The Cronbach’s alpha value for ODI and NDI is >0.7 [40,41].





2.3. Statistical Methods


The distribution of PA measures at a given level of intensity, total effort, and complaints of back pain were presented using selected descriptive statistics. The comparison of the PA level of subjects with and without dyspnoea consisted of comparing the positional statistics of the activity measures in both groups and assessing the difference between them using the Mann–Whitney test separately for women and men. The separation by gender was important because the measurements of physical activity are completely different for men and women; otherwise, the results of the analyses would have been completely different. The non-parametric Mann–Whitney test was chosen since the distributions of the IPAQ, ODI, and NDI measures were non-normal (high skewness and kurtosis, with p < 0.001 for the Shapiro–Wilk test). Spearman’s rank correlation coefficient was used to examine the correlation between PA and pain intensity. It was dictated by the strong asymmetry in the distribution of the measures compared (particularly, ODI and NDI) and the fact that the relationship between activity and pain complaints is not necessarily linear.



For statistical analysis, Statistica v. 13 software (TIBCO Software Inc., Palo Alto, CA, USA (2017)) was applied. A significance level of p < 0.05 (*) was established for all statistical analyses; however, the results for p < 0.01 (**) and p < 0.001 (***) were additionally denoted for all statistical analyses.





3. Results


3.1. Characteristics of the Sample Population


The analysis involved a cohort of 417 medical university students who had been diagnosed with COVID-19 for at least one year, with the highest response rates in medicine (19%), physical therapy (16%), emergency medicine (13%), and dentistry (12%). The study population consisted of almost equal numbers of women and men (48.9% and 51.1%, respectively) aged 19 to 25 years (Table 2). Due to the homogeneity in the study group in terms of maturity, this feature was not taken into account in subsequent analyses, although gender specificity was taken into account when defining the distribution of psychometric measures and their connection.




3.2. Assessment of Physical Activity Levels


PA levels were assessed using the IPAQ questionnaire. The distribution of measures of PA with a given intensity level and total effort is presented using selected descriptive statistics (Table 3). The table includes a breakdown by gender, as the PA of women and men is at a different level (median total activity for women is 1189 and for men is 2044).



The IPAQ scores were also classified into a three-degree adjectival scale, which is shown in the table below (Table 4).




3.3. Assessing the Level of Dyspnoea


Dyspnoea was assessed using the five-point MRC scale. Dyspnoea scores of 0, 1, and 2 were observed in the study population. The two highest scores of 3 and 4 were not observed.



The distribution of dyspnoea scores, broken down by student gender, is shown in Table 5. As can be seen, the extent of dyspnoea is almost identical in males and females, and furthermore, no symptoms were observed in the vast majority of respondents (more than 93% of students reported no symptoms of dyspnoea). Those who reported any type of discomfort, with one exception, reported a minimum level of dyspnoea severity-1.



Due to such a rare occurrence of dyspnoea, only the dichotomous division between those without and with dyspnoea symptoms will be used in further analyses.




3.4. Pain Complaints


The vast majority of students reported no pain in the lumbar spine (338 to be exact, or 81.1% had an ODI of 0 points) and almost half reported no pain in the cervical spine area (202 to be exact, or 48.4% of students had an NDI of 0 points) (Table 6). Among men, 79.4% had no low back pain and 47.1% had no cervical pain. Among women, these percentages were slightly higher: 82.6 and 49.8%, respectively. With such severe disparity in the distribution of ODI and NDI readings, the comparison between men and women cannot be based on positional statistics, which are usually 0 points, but must be based on the mean. There was hardly any difference in pain levels between men and women. It can also be noticed that pain in the cervical spine is more frequent and more severe.




3.5. Physical Activity Level and Somatic Complaints


3.5.1. Activity and Occurrence of Dyspnoea


A comparison was made between the levels of PA for people with and without dyspnoea (Table 7). The results are somewhat surprising, as it turns out that those who reported the presence of some symptoms of dyspnoea are those who are more physically active. At the same time, this relationship holds for all activity intensities for both men and women.




3.5.2. Activity and the Incidence of Pain


Correlations between the PA of the students surveyed and the intensity of pain complaints were examined (Table 8). Lumbar back pain was more common in those who were more physically active—this correlation occurred between both groups of men and women. The correlations between the ODI and all IPAQ measures were statistically significant, although their strength was rather low (coefficients just above 0.30)—the greater the PA, the greater the complaints of low back pain. Significantly, no such correlations were found between the NDI and the IPAQ. In the women’s group, no correlation was found between the PA and the NDI value, while in the men’s group, a weak negative correlation was marked—less physically active men suffer from cervical spine pain.






4. Discussion


The health benefits associated with maintaining adequate levels of PA (from cardiovascular to musculoskeletal to mental health) are well known [42]. In contrast, the consequences of a lack of PA are among the primary risk factors for non-communicable diseases (NCDs) worldwide [43] and influence the more difficult course of infectious diseases [43]. Therefore, maintaining proper levels of PA is a critical element in maintaining health, especially after COVID-19 and during prolonged COVID-19 therapy [42,43,44]. During the pandemic, a drop in overall PA was noticed among university students worldwide due to epidemic restrictions [45,46,47].



In the study population of medical students, the majority present an average level of PA, while the median total activity is significantly lower for women (median total activity of 1189 for women and 2044 for men). For example, a 2016 study found that more than half of medical students in the US adhered to pre-pandemic guidelines for prescribed levels of PA [48], which changed significantly during the pandemic [45,46,47]. Gender differences in activity levels have long been known and should be given special attention [49,50,51]. During the pandemic, it was the men in the medical student group who had higher MET w/w scores compared with the women, which could also be related to the different frequency of intense PA among men. During the pandemic, most women did not have intensive PA, which affects the overall activity level [52]. Overall, 22.1% of women surveyed by the authors of this study had low levels of PA, which is consistent with studies conducted during the pandemic that showed an increase in the number of physically inactive medical students [52]. According to the literature, this level has not yet returned to its pre-pandemic levels, when about half of the medical students were physically active as reported by [48].



In the studies presented here, the level of dyspnoea is almost identical in men and women, and furthermore, no symptoms of dyspnoea were observed in most respondents (over 93% of the students). Those who reported any kind of discomfort indicated that it was dyspnoea, with the exception of one case. This is largely consistent with the findings of a study in which the frequency and severity of dyspnoea after COVID-19 were correlated with age, time since onset of SARS-CoV-2 infection symptoms, and the presence of comorbidities, among other factors [19].



Unfortunately, an increase in the frequency of low back complaints in young people has been noted in the literature, which is directly related to the COVID-19 pandemic and associated limitations, such as distance learning [53].



In our study, the majority of students had no lumbar back pain (81.1 per cent had an ODI of 0 points) and almost half had no cervical complaints (48.4 per cent of students had an NDI of 0 points). There was little difference between the sexes in the extent of lumbar pain, but cervical pain was found to be more frequent and severe. Our observations are in complete agreement with other results of a study among medical students conducted following the COVID-19 pandemic [54]. This trend (especially in terms of higher severity of cervical pain) was observed in medical students during the pandemic by Gomes et al. [55], as well as by other authors among students from different fields of study worldwide [56,57]. It seems that this is related, for example, to the prolonged daily use of electronic products, an inappropriate sitting posture, a persistent tilting of the head and the increasing observation of the so-called text neck phenomenon in young people [58,59]. Remaining in a static position for a long time while studying is one of the crucial risk factors for musculoskeletal complaints. The simultaneous adoption of an abnormal posture, as observed by Gomes et al. in a study of medical students, exacerbates this phenomenon [55]. Part of the literature also mentions female gender as a risk factor for cervical pain in young people, which contradicts the results of our own study [56,58].



In addition, we examined the levels of PA in patients with and without dyspnoea. The results are somewhat surprising as it seems that those who reported having some symptoms of dyspnoea were more physically active. At the same time, this relationship holds for all intensities of PA in both men and women. There seems to be an inversion of the cause–effect relationship, i.e., a small group of people who report dyspnoea are aware that it may be a consequence of a lack of PA and undertake it more often. In addition, physically active people may experience discomfort from dyspnoea during PA (especially at high intensity), while those with low activity may not have the opportunity to notice any discomfort in themselves [60].



Lumbar pain was found to be more common in people with higher levels of PA—this correlation was found in both men and women. The correlations between the ODI and all IPAQ measures were statistically significant, although their strength was rather low (coefficients of slightly above 0.30). That is, the more active the students surveyed were, the more they complained of lower back pain. According to the authors of this study, the explanation for this seemingly surprising correlation could lie in two facts—first, physically inactive people do not have pain complaints due to inactivity at a young age, but this is not a health advantage because in a person who leads an active life, a certain amount of pain complaints is a normal physiological reaction of the body [61]. Especially in the lower back, this discomfort may simply be the result of physical exertion [62,63]. The second fact is that the IPAQ and the ODI and NDI are determined based on subjective responses of the respondents and that physically active people may place more emphasis on accuracy in completing the ODI and NDI. It is significant that such correlations with the IPAQ do not exist for the NDI, as cervical pain is more associated with time spent lying down and sitting, especially in front of a computer screen [58]. In the women’s group, no correlation was found between PA and the NDI score, while in the men’s group, there was a weak negative correlation—less physically active men have slightly more cervical pain.



The study presented here has limitations that the authors acknowledge. The first is the cross-sectional nature of this study on a small group of students (who, by their nature, are not able to provide robust and causal evidence for the observed relationships) The second limitation is the online survey. The third is that the questionnaires are designed to provide results based on the respondents’ self-assessments. The survey also has strengths, the most important of which is the use of standardised survey instruments. The survey was also conducted in a short time and did not require a large financial cost. Further surveys should be conducted in a larger population, using more objective approaches to analyse the items collected.




5. Conclusions


Dyspnoea associated with a history of COVID-19 is not a problem in the study group of medical university students. The level of post-pandemic PA should be increased in this group, especially in female students. Urgent measures are also needed to prevent cervical pain in medical university students in Poland.







Author Contributions


Conceptualization, M.G. and A.Z.; methodology, M.G. and A.Z.; formal analysis, M.S.; investigation, M.G. and A.Z.; data curation, M.G. and A.Z.; writing—original draft preparation, M.G. and A.Z.; visualization, M.G. and A.Z. All authors have read and agreed to the published version of this manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


This study was conducted in accordance with the guidelines of the Declaration of Helsinki and approved by the Senate Committee on Ethics in Scientific Research of the University of Medical Sciences in Białystok KB/18/2020.2021.




Informed Consent Statement


Informed consent was obtained from all subjects involved in this study.




Data Availability Statement


The data presented in this study are available on request from the authors.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Msemburi, W.; Karlinsky, A.; Knutson, V.; Aleshin-Guendel, S.; Chatterji, S.; Wakefield, J. The WHO estimates of excess mortality associated with the COVID-19 pandemic. Nature 2023, 613, 130–137. [Google Scholar] [CrossRef]

	



Dale, C.E.; Takhar, R.; Carragher, R.; Katsoulis, M.; Torabi, F.; Duffield, S.; Kent, S.; Mueller, T.; Kurdi, A.; Le Anh, T.N.; et al. The impact of the COVID-19 pandemic on cardiovascular disease prevention and management. Nat. Med. 2023, 29, 219–225. [Google Scholar] [CrossRef]

	



Chow, E.J.; Uyeki, T.M.; Chu, H.Y. The effects of the COVID-19 pandemic on community respiratory virus activity. Nat. Rev. Microbiol. 2023, 21, 195–210. [Google Scholar] [CrossRef] [PubMed]

	



Romanet, C.; Wormser, J.; Fels, A.; Lucas, P.; Prudat, C.; Sacco, E.; Bruel, C.; Plantefève, G.; Pene, F.; Chatellier, G.; et al. Effectiveness of exercise training on the dyspnoea of individuals with long COVID: A randomised controlled multicentre trial. Ann. Phys. Rehabil. Med. 2023, 66, 101765. [Google Scholar] [CrossRef] [PubMed]

	



Espinoza-Bravo, C.; Arnal-Gómez, A.; Martínez-Arnau, F.M.; Núñez-Cortés, R.; Hernández-Guillén, D.; Flor-Rufino, C.; Cortés-Amador, S. Effectiveness of Functional or Aerobic Exercise Combined with Breathing Techniques in Telerehabilitation for Patients with Long COVID: A Randomized Controlled Trial. Phys. Ther. 2023, pzad118. [Google Scholar] [CrossRef]

	



Carvalho-Schneider, C.; Laurent, E.; Lemaignen, A.; Beaufils, E.; Bourbao-Tournois, C.; Laribi, S.; Flament, T.; Ferreira-Maldent, N.; Bruyère, F.; Stefic, K.; et al. Follow-up of adults with noncritical COVID-19 two months after symptom onset. Clin. Microbiol. Infect. 2021, 27, 258–263. [Google Scholar] [CrossRef] [PubMed]

	



Zeybek, H.; Dikici, Ö. The Impact of COVID-19 Positivity on Quality-of-Life and Musculoskeletal Symptoms. Forbes J. Med. 2023, 4, 15–20. [Google Scholar] [CrossRef]

	



Mandal, S.; Barnett, J.; Brill, S.E.; Brown, J.S.; Denneny, E.K.; Hare, S.S.; Heightman, M.; Hillman, T.E.; Jacob, J.; Jarvis, H.C.; et al. ‘Long-COVID’: A cross-sectional study of persisting symptoms, biomarker and imaging abnormalities following hospitalisation for COVID-19. Thorax 2020. online ahead of print. [Google Scholar] [CrossRef]

	



Nehme, M.; Braillard, O.; Alcoba, G.; Aebischer-Perone, S.; Courvoisier, D.; Chappuis, F.; Guessous, I. COVID-19 symptoms: Longitudinal evolution and persistence in outpatient settings. Ann. Intern. Med. 2020, 174, 723–725. [Google Scholar] [CrossRef]

	



Greenhalgh, T.; Knight, M.; A’Court, C.; Buxton, M.; Husain, L. Management of post-acute COVID-19 in primary care. BMJ 2020, 370, m3026. [Google Scholar] [CrossRef]

	



Goërtz, Y.M.J.; Van Herck, M.; Delbressine, J.M.; Vaes, A.W.; Meys, R.; Machado, F.V.C.; Houben-Wilke, S.; Burtin, C.; Posthuma, R.; Franssen, F.M.E.; et al. Persistent symptoms 3 months after a SARS-CoV-2 infection: The post-COVID-19 syndrome? ERJ Open Res. 2020, 6, 00542-02020. [Google Scholar] [CrossRef]

	



Carfì, A.; Bernabei, R.; Landi, F. Persistent Symptoms in Patients after Acute COVID-19. JAMA 2020, 324, 603–605. [Google Scholar] [CrossRef] [PubMed]

	



Van den Borst, B.; Peters, J.B.; Brink, M.; Schoon, Y.; Bleeker-Rovers, C.P.; Schers, H.; van Hees, H.W.H.; van Helvoort, H.; van den Boogaard, M.; van der Hoeven, H.; et al. Comprehensive health assessment three months after recovery from acute COVID-19. Clin. Infect. Dis. Off. Publ. Infect. Dis. Soc. Am. 2020, ciaa1750. [Google Scholar]

	



Wong, A.W.; Shah, A.S.; Johnston, J.C.; Carlsten, C.; Ryerson, C.J. Patient-reported outcome measures after COVID-19: A prospective cohort study. Eur. Respir. J. 2020, 56, 2003276. [Google Scholar] [CrossRef]

	



Sudre, C.H.; Murray, B.; Varsavsky, T.; Graham, M.S.; Penfold, R.S.; Bowyer, R.C.; Pujol, J.C.; Klaser, K.; Antonelli, M.; Canas, L.S.; et al. Attributes and predictors of Long-COVID: Analysis of COVID cases and their symptoms collected by the COVID Symptoms Study App. medRxiv 2020. [Google Scholar]

	



D’Cruz, R.F.; Waller, M.D.; Perrin, F.; Periselneris, J.; Norton, S.; Smith, L.J.; Patrick, T.; Walder, D.; Heitmann, A.; Lee, K.; et al. Chest radiography is a poor predictor of respiratory symptoms and functional impairment in survivors of severe COVID-19 pneumonia. ERJ Open Res. 2021, 7, 00655–02020. [Google Scholar] [CrossRef]

	



Huang, C.; Huang, L.; Wang, Y.; Li, X.; Ren, L.; Gu, X.; Kang, L.; Guo, L.; Liu, M.; Zhou, X.; et al. 6-month consequences of COVID-19 in patients discharged from hospital: A cohort study. Lancet 2021, 397, 220–232. [Google Scholar] [CrossRef]

	



Milne, K.M.; Cowan, J.; Schaeffer, M.R.; Voduc, N.; Corrales-Medina, V.; Lavoie, K.L.; Chirinos, J.A.; Puyat, J.H.; Abdallah, S.J.; Guenette, J.A. Exercise responses and mental health symptoms in COVID-19 survivors with dyspnoea. ERJ Open Res. 2023, 9, 00606–02022. [Google Scholar] [CrossRef]

	



Guinto, E.; Gerayeli, F.V.; Eddy, R.L.; Lee, H.; Milne, S.; Sin, D.D. Post-COVID-19 dyspnoea and pulmonary imaging: A systematic review and meta-analysis. Eur. Respir. Rev. 2023, 32, 220253. [Google Scholar] [CrossRef]

	



Zheng, B.; Vivaldi, G.; Daines, L.; Leavy, O.C.; Richardson, M.; Elneima, O.; McAuley, H.J.; Shikotra, A.; Singapuri, A.; Sereno, M.; et al. Determinants of recovery from post-COVID-19 dyspnoea: Analysis of UK prospective cohorts of hospitalised COVID-19 patients and community-based controls. Lancet Reg. Health Eur. 2023, 29, 100635. [Google Scholar] [CrossRef]

	



Galluzzo, V.; Zazzara, M.B.; Ciciarello, F.; Tosato, M.; Martone, A.M.; Pais, C.; Savera, G.; Calvani, R.; Picca, A.; Marzetti, E.; et al. Inadequate Physical Activity Is Associated with Worse Physical Function in a Sample of COVID-19 Survivors with Post-Acute Symptoms. J. Clin. Med. 2023, 12, 2517. [Google Scholar] [CrossRef] [PubMed]

	



Rossi, L.; Behme, N.; Breuer, C. Physical Activity of Children and Adolescents during the COVID-19 Pandemic—A Scoping Review. Int. J. Environ. Res. Public Health 2021, 18, 11440. [Google Scholar] [CrossRef]

	



Burkart, S.; Parker, H.; Weaver, R.G.; Beets, M.W.; Jones, A.; Adams, E.L.; Chaput, J.P.; Armstrong, B. Impact of the COVID-19 pandemic on elementary schoolers’ physical activity, sleep, screen time and diet: A quasi-experimental interrupted time series study. Pediatr. Obes. 2022, 17, e12846. [Google Scholar] [CrossRef] [PubMed]

	



Ten Velde, G.; Lubrecht, J.; Arayess, L.; van Loo, C.; Hesselink, M.; Reijnders, D.; Vreugdenhil, A. Physical activity behaviour and screen time in Dutch children during the COVID-19 pandemic: Pre-, during- and post-school closures. Pediatr. Obes. 2021, 16, e12779. [Google Scholar] [CrossRef] [PubMed]

	



Dallolio, L.; Marini, S.; Masini, A.; Toselli, S.; Stagni, R.; Bisi, M.C.; Gori, D.; Tessari, A.; Sansavini, A.; Lanari, M.; et al. The impact of COVID-19 on physical activity behaviour in Italian primary school children: A comparison before and during pandemic considering gender differences. BMC Public Health 2022, 22, 52. [Google Scholar] [CrossRef] [PubMed]

	



Wang, R.; Jia, Y.; Sun, T.; Ruan, B.; Zhou, H.; Yu, L.; Hou, X. Does Physical Activity Affect Clinical Symptoms and the Quality of Life of Mild-Infected Individuals with COVID-19 in China? A Cross-Sectional Study. Healthcare 2023, 11, 2163. [Google Scholar] [CrossRef]

	



Dillen, H.; Bekkering, G.; Gijsbers, S.; Weygaerde, Y.V.; Van Herck, M.; Haesevoets, S.; Bos, D.A.G.; Li, A.; Janssens, W.; Gosselink, R.; et al. Clinical effectiveness of rehabilitation in ambulatory care for patients with persisting symptoms after COVID-19: A systematic review. BMC Infect. Dis. 2023, 23, 419. [Google Scholar] [CrossRef]

	



Taheri, M.; Irandoust, K.; Reynoso-Sánchez, L.F.; Muñoz-Helú, H.; Cruz-Morales, K.N.; Torres-Ramírez, R.; Mirmoezzi, M.; Youzbashi, L.; Mirakhori, F.; Dergaa, I.; et al. Effects of home confinement on physical activity, nutrition, and sleep quality during the COVID-19 outbreak in amateur and elite athletes. Front. Nutr. 2023, 10, 1143340. [Google Scholar] [CrossRef]

	



Sharif, M.R.; Sayyah, M. Assessing Physical and Demographic Conditions of Freshman. Int. J. Sport Stud. Health 2018, 1, e67421. [Google Scholar]

	



Li, M.; Luo, Y.; Watson, R.; Zheng, Y.; Ren, J.; Tang, J.; Chen, Y. Healthcare workers’ (HCWs) attitudes and related factors towards COVID-19 vaccination: A rapid systematic review. Postgrad. Med. J. 2023, 99, 520–528. [Google Scholar] [CrossRef]

	



Ghahramani, S.; Kasraei, H.; Hayati, R.; Tabrizi, R.; Marzaleh, M.A. Health care workers’ mental health in the face of COVID-19: A systematic review and meta-analysis. Int. J. Psychiatry Clin. Pract. 2023, 27, 208–217. [Google Scholar] [CrossRef] [PubMed]

	



Guedes, A.R.; Oliveira, M.S.; Tavares, B.M.; Luna-Muschi, A.; Lazari, C.d.S.; Montal, A.C.; de Faria, E.; Maia, F.L.; Barboza, A.d.S.; Leme, M.D.; et al. Reinfection rate in a cohort of healthcare workers over 2 years of the COVID-19 pandemic. Sci. Rep. 2023, 13, 712. [Google Scholar] [CrossRef] [PubMed]

	



Medical Research Council. 1952 MRC Breathlessness Scale. Available online: https://mrc.ukri.org/research/facilities-and-resources-for-researchers/mrc-scales/mrc-dyspnoea-scale-mrc-breathlessness-scale/ (accessed on 2 September 2023).

	



Post COVID-19 Physiotherapy Programme. Available online: https://kif.info.pl/file/2021/04/hn194g862x5kq7658x6f.pdf (accessed on 5 September 2023).

	



Tsai, J.; Grace, A.; Espinoza, R.; Kurian, A. Incidence of long COVID and associated psychosocial characteristics in a large U.S. city. Soc. Psychiatry Psychiatr. Epidemiol. 2023. [Google Scholar] [CrossRef] [PubMed]

	



Biernat, E.; Stupnicki, R.; Gajewski, A.K. International Physical Activity Questionnaire (IPAQ)—Polish version. Wych. Fiz. Sport 2007, 51, 47–54. [Google Scholar]

	



Moghaddam, M.H.B.; Aghdam, F.; Asghari Jafarabadi, M.; Allahverdipour, H.; Nikookheslat, S.; Safarpour, S. The Iranian Version of International Physical Activity Questionnaire (IPAQ) in Iran: Content and Construct Validity, Factor Structure, Internal Consistency and Stability. World Appl. Sci. J. 2012, 18, 1073–1080. [Google Scholar]

	



Mannocci, A.; Masala, D.; Mei, D.; Tribuzio, A.M.; Villari, P. International Physical Activity Questionnaire for Adolescents (IPAQ A): Reliability of an Italian version. Minerva Pediatr. 2021, 73, 383–390. [Google Scholar] [CrossRef]

	



Cardol, M.; de Haan, R.J.; de Jong, B.A.; van den Bos, G.A.; de Groot, I.J. Psychometric properties of the Impact on Participation and Autonomy Questionnaire. Arch. Phys. Med. Rehabil. 2001, 82, 210–216. [Google Scholar] [CrossRef]

	



Trouli, M.N.; Vernon, H.T.; Kakavelakis, K.N.; Antonopoulou, M.D.; Paganas, A.N.; Lionis, C.D. Translation of the Neck Disability Index and validation of the Greek version in a sample of neck pain patients. BMC Musculoskelet. Disord. 2008, 9, 106. [Google Scholar] [CrossRef]

	



Monticone, M.; Baiardi, P.; Ferrari, S.; Foti, C.; Mugnai, R.; Pillastrini, P.; Vanti, C.; Zanoli, G. Development of the Italian version of the Oswestry Disability Index (ODI-I): A cross-cultural adaptation, reliability, and validity study. Spine 2009, 34, 2090–2095. [Google Scholar] [CrossRef] [PubMed]

	



Salman, D.; Vishnubala, D.; Le Feuvre, P.; Beaney, T.; Korgaonkar, J.; Majeed, A.; McGregor, A.H. Returning to physical activity after COVID-19. BMJ 2021, 372, m4721. [Google Scholar] [CrossRef]

	



Lee, I.-M.M.; Shiroma, E.J.; Lobelo, F.; Puska, P.; Blair, S.N.; Katzmarzyk, P.T.; Lancet Physical Activity Series Working Group. Effect of physical inactivity on major non-communicable diseases worldwide: An analysis of burden of disease and life expectancy. Lancet 2012, 380, 219–229. [Google Scholar] [CrossRef] [PubMed]

	



Castoldi, R.C.; de Ângelo, J.C.; Pereira, T.T.; Dias, R.M.; Negrão, F.J. Relationship between physical exercise and COVID-19 (SARS-CoV-2): Systematic review. Sport Sci. Health 2023, 19, 55–67. [Google Scholar] [CrossRef] [PubMed]

	



López-Valenciano, A.; Suárez-Iglesias, D.; Sanchez-Lastra, M.A.; Ayán, C. Impact of COVID-19 Pandemic on University Students’ Physical Activity Levels: An Early Systematic Review. Front Psychol. 2021, 11, 624567. [Google Scholar] [CrossRef] [PubMed]

	



Olfert, M.D.; Wattick, R.A.; Saurborn, E.G.; Hagedorn, R.L. Impact of COVID-19 on College Student Diet Quality and Physical. Nutr. Health 2022, 28, 721–731. [Google Scholar] [CrossRef]

	



Ammar, A.; Brach, M.; Trabelsi, K.; Chtourou, H.; Boukhris, O.; Masmoudi, L.; Bouaziz, B.; Bentlage, E.; How, D.; Ahmed, M.; et al. Effects of COVID-19 Home Confinement on Eating Behaviour and Physical Activity: Results of the ECLB-COVID19 International Online Survey. Nutrients 2020, 12, 1583. [Google Scholar] [CrossRef]

	



Wattanapisit, A.; Fungthongcharoen, K.; Saengow, U.; Vijitpongjinda, S. Physical Activity among Medical Students in Southern Thailand: A Mixed Methods Study. BMJ Open 2016, 6, e013479. [Google Scholar] [CrossRef]

	



Franco, I.; Bianco, A.; Bonfiglio, C.; Sorino, P.; Mirizzi, A.; Campanella, A.; Buongiorno, C.; Liuzzi, R.; Osella, A.R. Decreased levels of physical activity: Results from a cross-sectional study in southern Italy during the COVID-19 lockdown. J. Sports Med. Phys. Fit. 2021, 61, 294–300. [Google Scholar] [CrossRef]

	



Yang, Y.; Koenigstorfer, J. Determinants of Physical Activity Maintenance during the COVID-19 Pandemic: A Focus on Fitness Apps. Transl. Behav. Med. 2020, 10, 835–842. [Google Scholar] [CrossRef]

	



Romero-Blanco, C.; Rodríguez-Almagro, J.; Onieva-Zafra, M.D.; Parra-Fernández, M.L.; Prado-Laguna, M.d.C.; Hernández-Martínez, A. Physical Activity and Sedentary Lifestyle in University Students: Changes during Confinement Due to the COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2020, 17, 6567. [Google Scholar] [CrossRef]

	



Kosendiak, A.A.; Adamczak, B.; Kontek, S.; Kuźnik, Z.; Roman, M.; Gostkowski, M.; Niedziółka, A. Level of Physical Activity, Sleep Quality and Use of Personal Protective Equipment of Students at Wroclaw Medical University during the COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2023, 20, 2406. [Google Scholar] [CrossRef]

	



Bayrak, G.; Özdemir, H.; Aslan, U.; Yağcı, N. Does the COVID-19 Lockdown Affect Pain and Anxiety in High School Seniors and High School Graduates Preparing for the University Exam? Psychol. Sch. 2023, 60, 3228–3239. [Google Scholar] [CrossRef]

	



Elhossiney, D.M.; Gamal, D.A.; Ghanem, E.A. Musculoskeletal disorders and its relation to psychological distress among medical students subjected to online learning during COVID-19 pandemic. Egypt. J. Occup. Med. 2023, 47, 111–126. [Google Scholar] [CrossRef]

	



Gomes, I.D.; Mitleton, V.; Fiorin, L.G.; Leite, C.S.; Pires, O.C. Musculoskeletal Pain in Medical Students Subject to Remote Teaching during the COVID-19 Pandemic. J. Biosci. Med. 2021, 9, 92–99. [Google Scholar]

	



Yaseen, Q.B.; Salah, H. The impact of e-learning during COVID-19 pandemic on students’ body aches in Palestine. Sci. Rep. 2021, 11, 22379. [Google Scholar] [CrossRef]

	



Karingada, K.T.; Sony, M. Demonstration of the relationship between MSD and online learning during the COVID-19 pandemic. J. Appl. Res. High. Educ. 2021, 14, 200–222. [Google Scholar] [CrossRef]

	



Gao, Y.; Chen, Z.; Chen, S.; Wang, S.; Lin, J. Risk factors for neck pain in college students: A systematic review and meta-analysis. BMC Public Health 2023, 23, 1502. [Google Scholar] [CrossRef] [PubMed]

	



Weleslassie, G.G.; Meles, H.G.; Haile, T.G.; Hagos, G.K. Burden of neck pain among medical students in Ethiopia. BMC Musculoskelet. Disord. 2020, 21, 14. [Google Scholar] [CrossRef]

	



Güneş, M.; Yana, M.; Güçlü, M.B. Physical activity levels respiratory and peripheral muscle strength and pulmonary function in young post-COVID-19 patients: A cross-sectional study. Wien. Klin. Wochenschr. 2023, 135, 251–259. [Google Scholar] [CrossRef]

	



Björck-van Dijken, C.; Fjellman-Wiklund, A.; Hildingsson, C. Low back pain, lifestyle factors and physical activity: A population based-study. J. Rehabil. Med. 2008, 40, 864–869. [Google Scholar] [CrossRef]

	



da Silva, W.; Machado, Á.S.; Lemos, A.L.; de Andrade, C.F.; Priego-Quesada, J.I.; Carpes, F.P. Relationship between exercise-induced muscle soreness, pain thresholds, and skin temperature in men and women. J. Therm. Biol. 2021, 100, 103051. [Google Scholar] [CrossRef]

	



Afonso, J.; Clemente, F.M.; Nakamura, F.Y.; Morouço, P.; Sarmento, H.; Inman, R.A.; Ramirez-Campillo, R. The Effectiveness of Post-exercise Stretching in Short-Term and Delayed Recovery of Strength, Range of Motion and Delayed Onset Muscle Soreness: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Front. Physiol. 2021, 12, 677581. [Google Scholar] [CrossRef] [PubMed]








 





Table 2. Age and gender of students surveyed.






Table 2. Age and gender of students surveyed.





	Gender
	Number
	Percentage





	man
	204
	48.9%



	woman
	213
	51.1%



	Age (Years)
	Number
	Percentage



	19
	47
	11.3%



	20
	123
	29.5%



	21
	98
	23.5%



	22
	80
	19.2%



	23
	49
	11.8%



	24
	17
	4.1%



	25
	3
	0.7%










 





Table 3. Level of PA as measured using the IPAQ questionnaire.






Table 3. Level of PA as measured using the IPAQ questionnaire.





	
IPAQ Measures

	
Mean

	
Std. Dev.

	
Median

	
Low Quartile

	
Upper Quartile

	
Min

	
Max

	
Skewness

	
Kurtosis






	
Males

	




	
Intense effort

	
907

	
712

	
840

	
320

	
1280

	
0

	
3840

	
0.90

	
0.78




	
Moderate effort

	
577

	
446

	
480

	
160

	
800

	
0

	
2400

	
1.17

	
1.68




	
Walking

	
599

	
506

	
528

	
132

	
908

	
0

	
2772

	
1.27

	
2.48




	
Total effort

	
2082

	
1419

	
2044

	
678

	
3068

	
132

	
7616

	
0.75

	
0.36




	
Females

	




	
Intense effort

	
615

	
480

	
615

	
0

	
960

	
0

	
2800

	
1.06

	
0.93




	
Moderate effort

	
428

	
360

	
373

	
160

	
640

	
0

	
2000

	
1.19

	
1.89




	
Walking

	
590

	
495

	
495

	
198

	
825

	
0

	
2772

	
1.25

	
2.36




	
Total effort

	
1633

	
1450

	
1189

	
612

	
2420

	
0

	
5355

	
0.86

	
0.49








IPAQ—International Physical Activity Questionnaire.













 





Table 4. Classification of IPAQ scores.
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Activity Level

	
Gender




	
Male

	
Woman






	
low

	
20 (9.8%)

	
47 (22.1%)




	
average

	
123 (60.3%)

	
139 (65.3%)




	
high

	
61 (29.9%)

	
27 (12.7%)











 





Table 5. Distribution of dyspnoea scores.






Table 5. Distribution of dyspnoea scores.





	
MRC

	
Gender

	
Total




	
Man

	
Woman






	
0

	
190 (93.1%)

	
200 (93.9%)

	
390 (93.5%)




	
1

	
14 (6.9%)

	
12 (5.6%)

	
26 (6.2%)




	
2

	
0 (0.0%)

	
1 (0.5%)

	
1 (0.2%)








MRC—Medical Research Council Dyspnoea Scale.













 





Table 6. Spinal pain complaints.
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Back Pain

	
Mean

	
Std. Dev.

	
Median

	
Low Quartile

	
Upper Quartile

	
Min

	
Max

	
Skewness

	
Kurtosis






	
Males

	




	
ODI

	
1.7

	
4.0

	
0

	
0

	
0

	
0

	