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s u m m a r y

Objectives: COVID-19 impacts physical and respiratory health, and the clinical presentation ranges from 
asymptomatic cases to severe infections requiring hospitalisation. While the long-term effects on lung 
function and physical capacity are well-documented in moderate to severe cases, the long-term outcome for 
individuals with mild COVID-19 remains poorly understood. This study investigates the long-term recovery 
of physical capacity and breathlessness among both hospitalised and non-hospitalised individuals.
Methods: This prospective cohort study enrolled individuals with confirmed SARS-CoV-2 infection between 
April 2020 and May 2021 through the CoVUm-study. Participants underwent assessments of lung function 
at 3–6 months after infection and attended follow-ups up to three years post-infection. Physical capacity 
was evaluated at follow-ups, using the one-minute sit-to-stand test and the modified Medical Research 
Council scale to assess breathlessness.
Results: The cohort included 291 participants, 35% of whom were hospitalised during SARS-CoV-2 infection. 
At the 3-year follow-up, 191 participants completed the physical capacity test and 179 had an assessment of 
breathlessness. Physical capacity improved significantly in the total cohort up to two years post-infection, 
where improvement plateaued. Hospitalisation and impaired diffusing capacity were significantly asso
ciated with reduced physical capacity (beta –6.4, p < 0.001; beta –8.9, p < 0.001, respectively) and 
breathlessness (beta 3.9, p < 0.001; beta 1.6, p = 0.012, respectively). While non-hospitalised participants 
demonstrated improvements in physical capacity for up to two years, improvement for hospitalised in
dividuals plateaued by six months.
Conclusion: Hospitalisation and impaired diffusing capacity are strong independent predictors of reduced 
physical capacity and persistent breathlessness up to three years post-infection. Non-hospitalised in
dividuals also experience long-term reductions in physical capacity, underscoring the need for targeted 
rehabilitation strategies.
© 2025 The Authors. Published by Elsevier Ltd on behalf of The British Infection Association. This is an open 

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

COVID-19 is a respiratory infection with a disease presentation 
ranging from asymptomatic to severe, yet most infections present as 
mild and do not require hospitalisation.1 While there is substantial 
evidence on long-term lung function and physical capacity outcomes 
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in patients who experienced moderate to severe COVID-19 infection, 
research on individuals with mild infection remains limited. In pa
tients with moderate to severe COVID-19 infection, reduced physical 
capacity is common during recovery, often accompanied by persistent 
impairments in lung function metrics such as diffusing capacity of the 
lung for carbon monoxide (DLco) and forced vital capacity (FVC).2–5

The impact of mild COVID-19 on long-term respiratory function 
and physical capacity remains unclear, as only a limited number of 
studies have investigated this population.6–8 A recent study by 
Iversen et al. (2024) observed that individuals with mild COVID-19 
may experience persistent reductions in lung function, with limited 
recovery seen even up to two years post-infection.9 This study 
highlights the need for further investigation into the long-term 
outcomes of mild COVID-19 cases and, indeed, other viral respiratory 
illnesses. These represent a large portion of the affected population 
and may hold key insights into the broader, less visible con
sequences of viral infections.

In this prospective cohort study, we followed a large patient co
hort from initial COVID-19 infection up to three years post-infection. 
Most participants in our cohort were non-hospitalised, i.e. individuals 
who experienced mild cases of COVID-19. We conducted compre
hensive assessments of physical capacity to evaluate the long-term 
impact of COVID-19 infection across the severity spectrum, to better 
understand the lasting effects in both hospitalised and non-hospita
lised individuals. In an earlier study of this cohort, we assessed lung 
function at 3–6 months following COVID-19 infection and identified 
that impaired DLco was the most prominent respiratory outcome, 
with hospitalisation being the most significant risk factor for DLco 
impairment.10 In this extended study, we seek to clarify how initial 
infection severity and early respiratory impairment are associated 
with long-term physical capacity and breathlessness, as well as how 
recovery trajectories may differ based on hospitalisation status and 
lung function at early follow-up. This work aims to help in the 
prognostication of long-term clinical trajectories after COVID-19.

Methods

Study design and patient cohort

Data were collected through the CoVUm-study, a Swedish multi
centre, prospective, longitudinal, cohort study coordinated from Umeå 
University and Örebro University (clinitrials.gov ID: NCT043680143). 
Details on the study design have been published previously.10,11

Between April 2020 and May 2021, unvaccinated patients with a 
positive PCR for SARS-CoV-2 were enrolled in the study using con
venience sampling. The inclusion criteria included a positive SARS- 
CoV-2 PCR test and an age > 18 years for hospitalised patients and 
> 15 years for non-hospitalised patients. Patients were included after 
written informed consent. For patients who were unable to give 
written consent due to severe illness, delayed consent was applied. 
Those who were not able to give consent due to cognitive impair
ment or unable to read and communicate in Swedish were not en
rolled in the study.

Patients hospitalised due to COVID-19 were included in intensive 
care units (ICU) or infectious diseases clinics at Umeå University 
Hospital, Örebro University Hospital, Karlstad Central Hospital and 
Västmanland Hospital, Västerås. In Karlstad and Västerås, the pa
tients were asked to participate in the study at follow-up visit 6 
months after discharge and those enrolled followed the schedule for 
follow-up visits from then on. Non-hospitalised patients who had 
received a positive SARS-CoV-2 test were contacted and pro
spectively enrolled using convenience sampling at the infectious 
diseases’ outpatient clinic at the Umeå University Hospital. As many 
patients as possible were contacted, but during peak infection per
iods, limited capacity meant that not all eligible individuals could be 
reached or enrolled.

Data collection

Demographical characteristics, including sex, age, Body Mass 
Index (BMI), smoking status and level of education, as well as co
morbidities, medication and level of respiratory support, were col
lected at inclusion. Charlson Comorbidities Index (CCI) was calculated 
to predict mortality risk.12 Data were collected through RedCap, an 
electronic Case Report Form provided by Umeå University.13

Lung function tests

Lung function tests were performed at 3–6 months after enrol
ment in the study or 3–6 months after discharge from hospital and 
have been described in a previously published study.10 In brief, a 
dynamic spirometry was carried out comprising forced expiratory 
volume in one second (FEV1), forced vital capacity (FVC) and the 
calculated ratio FEV1/FVC. At Umeå and Örebro University Hospitals, 
lung function tests were performed at the Departments of Clinical 
Physiology using a Jaeger MasterScreen PFT system (Vyaire, Met
tawa, IL, USA) following standard clinical routines. At Karlstad Cen
tral Hospital, research nurses conducted the lung function tests with 
a Medikro Pro spirometer (Medikro, Kuopio, Finland). At study sites 
Umeå and Örebro, DLco was assessed through the single-breath test. 
All lung function tests were conducted in accordance with European 
Respiratory Society (ERS) and American Thoracic Society (ATS) 
guidelines.14,15 The Global Lung Function Initiative (GLI) Network 
guidelines reference values were used.16 Impaired lung function was 
defined as a value below Lower limit of normal (LLN) of FEV1, FVC, 
FEV1/FVC or DLco.

Breathlessness and functional exercise test

In November 2020, breathlessness assessment was incorporated 
into the study at every follow-up visit, including at 4 weeks, 3 months, 
6 months, and annually. Individuals were asked to rate level of 
breathlessness related to physical activity according to the modified 
Medical Research Council (mMRC) scale ranging from 0–4, where 0 
denotes breathlessness only on strenuous exercise and 4 equals being 
too breathless to leave the house or breathless when dressing or 
undressing.17 Breathlessness was dichotomised as present (score ≥1, 
indicating breathlessness when hurrying on the level or walking up a 
slight hill) or absent (score = 0). This cut-off was chosen because 
mMRC is commonly dichotomised at ≥1 or ≥2; we selected ≥1 due to 
the small number of participants in higher categories.18

A one-minute sit-to-stand-test (1MSTST) was used to assess 
physical capacity at follow-up visits at 4 weeks, 3 months, 6 months 
and yearly. The test was conducted by instructing the study partici
pant to sit down and stand up from a chair as many times as possible 
for one minute, without using the upper body. In this study, during 
1MSTST, a pulse oximeter was fitted on a finger to measure changes in 
heart rate and oxygen saturation. The results from the individual 
1MSTSTs were compared to Strassman’s reference population.19

Statistical analysis

Due to the repeated measures and longitudinal nature of the 
data, generalised linear mixed models were chosen for the analysis. 
For 1MSTST as an outcome, a Gaussian link function was used, while 
a binomial link was used for the binary mMRC variable. In both 
cases, Patient ID was used as a random effect, while other covariates 
were used as fixed effects in the models.

Initially, a model was fitted considering the initial set of all study 
covariates: age, sex, BMI, Charlson Comorbidities Index, chronic lung 
disease, smoking status, hospitalisation, FEV1 below LLN, FVC below 
LLN and FEV1/FVC below LLN and DLco below LLN. Age and BMI were 
included as continuous variables. To find a simpler model, stepwise 
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regression was performed utilising Bayesian Information Criteria 
(BIC). Possible interaction terms considering variables of interest 
with the time point were then considered.

All statistical analysis was performed with R version 4.4.1.20

Mixed models were fitted with the package glmmTMB21 and step
wise regression with buildmer.22

Ethical considerations

The study was approved by the Swedish Ethical Review Authority 
(approval number: 2020–01557) and was carried out according to 
the Declaration of Helsinki.

Role of the funding source

The funders of the study had no role in study design, data col
lection, data analysis, data interpretation, or writing of the report.

Results

Study cohort

Among the 579 patients enrolled in the CoVUm study, 86 patients 
were excluded. Before the 4-week visit, nine patients had died, seven 
patients were found to have a false positive SARS-CoV-2 sample, and 
53 did not complete any assessments on physical capacity. 
Furthermore, 17 patients were pregnant during the study follow-up 
period and were excluded due to potential pregnancy-related effects 
on the outcome variables. Study participants in Karlstad and 
Västerås did not complete relevant assessment of the lung function 
tests, i.e. DLco, and were thus excluded.

In the present study, 291 patients who had completed the one- 
minute sit-to-stand test (1MSTST) at least once during the follow-up 
time and had a complete assessment of lung function were included 
in the final analysis. At 3-year follow-up, 191 patients completed the 
1MSTST and 179 had an assessment of breathlessness (mMRC) 
(Fig. 1). Histograms presenting the results from the 1-minute sit-to- 
stand test at follow-ups for hospitalised and non-hospitalised in
dividuals can be found in Supplementary Materials (Supplementary 
Figure 1).

Baseline characteristics of the study cohort

The cohort included 144 women (49%) out of a total of 291 
participants, and the median age was 51 years (range 16 to 82) at 
baseline (Table 1). A total of 101 patients (34.7%) were hospitalised 
due to COVID-19, and 26 of the hospitalised patients (8.9%) received 
intensive care. Hospitalised patients were older (58 vs. 48 years), had 
a higher BMI compared to non-hospitalised individuals (29.9 vs. 
24.9), presented with more comorbidities and were more frequently 
male (64% vs. 53%). A larger proportion of hospitalised patients (3.0% 
vs. 0.5%) scored ≥3 on the Charlson Comorbidity Index. Previous 
smoking was more prevalent in the hospitalised group (37.0% 
vs. 18.0%).

Reduced physical capacity in COVID-19 convalescents compared to a 
reference population

To assess whether individuals experienced reduced physical ca
pacity following COVID-19, we compared the study cohort to a re
ference population. This comparison provided expected values for 
performance on the 1-minute sit-to-stand test, adjusted for age and 
sex.19 Using this reference framework, we constructed a Sankey plot 
to visualise changes in physical capacity over time. This plot illus
trates how each individual’s 1MSTST performance corresponds to 
specific percentiles within the reference population, highlighting 
shifts in physical capacity across different time points (Fig. 2). 
Sankey plot illustrating the physical capacity at follow-ups for in
dividuals that attended all follow-ups (n=126) can be found in 
Supplementary Materials (Supplementary Figure 2).

We recognised that many individuals exhibited much lower 
physical capacity than expected for their age and sex, particularly at 
the early stages post-infection. We thus extended our analysis to 
identify key factors that could influence physical capacity during 
recovery.

Significant improvement in physical capacity during the first 2 years 
after COVID-19

We employed a linear mixed model to explore which factors 
were associated with physical capacity over time. Age, sex, BMI, 
Charlson Comorbidities Index, chronic lung disease, smoking status, 
hospitalisation, FEV1 below LLN, FVC below LLN and FEV1/FVC below 

Fig. 1. Study design. 
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LLN and DLco below LLN were included in the analysis 
(Supplementary Table 1). Stepwise variable selection was used and 
chronic lung disease, Charlson score, smoking, FEV1 below LLN, FVC 

below LLN and FEV1/FVC below LLN were found non-significant and 
were thus removed from analysis.

The analysis revealed significant improvement in physical capa
city within the total cohort, as measured by the 1MSTST, over a 
period of up to two years (Table 2). The most substantial gains oc
curred within the first-year post-infection, with a progress plateau 
between years two and three (beta 9.5 vs. 9.6). Hospitalisation ne
gatively affected performance and significantly reduced the number 
of sit-to-stand repetitions (beta –6.4, p < 0.001). Participants with an 
impaired DLco performed significantly fewer repetitions than those 
with normal DLco (beta –8.9, p < 0.001). Other physiological lung 
function parameters did not affect physical capacity outcomes or did 
so to a much lower extent than DLco. As expected, women demon
strated fewer sit-to-stands compared to men (beta −4.1, p = 0.005). 
Both age and BMI were associated with a decline in performance 
(beta −0.24, p < 0.001 and beta −0.63, p < 0.001, respectively).

Significant association between hospitalisation, DLco impairment and 
physical capacity

In our first model, DLco and hospitalisation proved to be very 
strongly associated with reduced physical capacity at subsequent follow- 
up time points. In order to further investigate these relationships, we 

Table 1 
Demographics and baseline characteristics of the study cohort, divided by level of care at initial infection. 

Overall n = 291 Non-hospitalised n = 190 Hospitalised n = 101 p-valuea

Age – median (IQR) 51 (41, 60) 48 (35, 57) 58 (47, 64) < 0.001
Female – n (%) 144 (49%) 108 (57%) 36 (36%) < 0.001
BMI – median (IQR) 26.2 (23.5, 29.9) 24.9 (22.7, 27.4) 29.9 (26.6, 32.5) < 0.001
Comorbidities – n (%)
Hypertension 60 (21%) 21 (11%) 39 (39%) < 0.001
Chronic lung diseasea 49 (17%) 31 (16%) 18 (18%) 0.744
Asthma 47 (16%) 30 (16%) 17 (17%) 0.818
Cardiovascular diseaseb 22 (7.6%) 9 (4.7%) 13 (13%) 0.012
Diabetes 14 (4.8%) 5 (2.6%) 9 (8.9%) 0.022
Immunocompromisedc 5 (1.7%) 1 (0.5%) 4 (4.0%) 0.051
Malignancyd 3 (1.0%) 2 (1.1%) 1 (1.0%) > 0.999
Charlson Comorbidities Index – n (%) 0.044
0 225 (77%) 154 (81%) 71 (70%)
1−2 mild 62 (21%) 35 (18%) 27 (27%)
≥3 moderate/severe 4 (1.4%) 1 (0.5%) 3 (3.0%)
Smoking status – n (%) 0.002
Current smoker 6 (2.1%) 5 (2.6%) 1 (1.0%)
Non-smoker 213 (73%) 150 (79%) 63 (62%)
Previous smoker 72 (25%) 35 (18%) 37 (37%)
Level of educatione – n (%) 0.385
Lower 21 (7.5%) 12 (6.3%) 9 (9.9%)
Medium 129 (46%) 85 (45%) 44 (48%)
Higher 131 (47%) 93 (49%) 38 (42%)
Missing data 10 0 10
Respiratory support – n (%) < 0.001
No respiratory support 202 (69%) 190 (100%) 12 (12%)
Oxygen support with mask or nasal prongs 25 (8.6%) 0 (0%) 25 (25%)
High-flow nasal cannula 55 (19%) 0 (0%) 55 (54%)
Non-invasive ventilation 2 (0.7%) 0 (0%) 2 (2.0%)
Invasive mechanical ventilation 7 (2.4%) 0 (0%) 7 (6.9%)
Lung function impairment – n (%)
DLco below LLN 34 (12%) 8 (4.2%) 26 (26%) < 0.001
FEV1 below LLN 9 (3.1%) 5 (2.6%) 4 (4.0%) 0.504
FVC below LLN 10 (3.4%) 3 (1.6%) 7 (6.9%) 0.036
FEV1/FVC below LLN 23 (7.9%) 20 (11%) 3 (3.0%) 0.023
Received intensive care 26 (8.9%) 0 (0%) 26 (26%) < 0.001

Abbreviations: n, number of patients; BMI, Body Mass Index; IQR, interquartile range; FVC, forced vital capacity; FEV1, forced expiratory volume in 1 s; DLco, diffusing capacity; 
LLN, lower limit of normal.

a Wilcoxon rank sum test; Pearson’s Chi-squared test; Fisher’s exact test
a Chronic obstructive pulmonary disease and asthma.
b Ischaemic heart disease, congestive heart failure, arrythmias, aortic disease, valvular heart disease or peripheral arterial insufficiency.
c Immune deficiency diseases or immunosuppressive/immunomodulatory medication.
d Solid localised tumour, lymphoma, or leukaemia
e Lower: Less than three years beyond Swedish compulsory school. Medium: Three years beyond Swedish compulsory school, but no college or university degree. Higher: 

University or college degree.

Fig. 2. Sankey plot illustrating how each individual’s physical capacity (measured 
with the 1-minute sit-to-stand test) corresponded to specific percentiles within a 
reference population at each time point. NA indicates missing values resulting from 
participant drop-out or missed follow-up.
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first developed a second model assessing how DLco is related to physical 
capacity over time (Supplementary Table 2). Even when adjusting for 
hospitalisation, impaired DLco was negatively associated with physical 
activity up to three years after infection (beta –4.9, p = 0.006). We 
complemented this analysis with a comparison between physical ca
pacity at 4 weeks and time points up to 3 years depending on DLco 
(Supplementary Table 3). The findings indicate a divergence in recovery 
patterns based on DLco status at 3 to 6 months post-infection (Fig. 3A). 
Individuals with normal DLco continued to show a progressive im
provement in physical capacity up to two years. In contrast, individuals 
with impaired DLco experienced significant improvement only within 
the first six months, after which their recovery reached a plateau. This 
implicates persistent or chronic impairment in this latter group.

We sought to further study the relationship between initial se
verity of infection and physical capacity in a third model. 
Hospitalisation proved to be associated with reduced physical capa
city up to 3 years after infection with the highest difference between 
hospitalised and non-hospitalised individuals at 2 years (beta −3.9, p 
< 0.001) (Supplementary Table 4). We also complemented the analysis 
with a comparison between physical capacity at 4 weeks and time 
points up to 3 years depending on hospitalisation status 
(Supplementary Table 5). Hospitalised individuals stopped improving 
already at 6 months (−6.94, p < 0.001), whereas non-hospitalised 

Table 2 
Results from linear mixed model analysing risk factors associated with reduced 
physical capacity (number of sit-to-stands) at follow-up. 

Beta 95% Confidence interval p-value

Time points
4 weeks
3 months 5.3 4.3, 6.3 < 0.001
6 months 7.7 6.7, 8.8 < 0.001
1 year 8.5 7.5, 9.6 < 0.001
2 years 9.5 8.4, 11 < 0.001
3 years 9.6 8.5, 11 < 0.001

Sex
Male - -
Female −4.1 −7.1, −1.2 0.005

Impaired diffusing capacity −8.9 −14, −4.1 < 0.001
Body mass index −0.63 −0.94, −0.33 < 0.001
Age −0.24 −0.34, −0.14 < 0.001
Hospitalised −6.4 −10, −2.7 < 0.001

The analysis was carried out using number of sit-to-stands as the response variable, 
the participants study ID as a random effect on the intercept and the following fixed 
effects: time points, hospitalisation status, lung function, Charlson comorbidities 
index, chronic lung disease, smoking status, age, sex, and BMI.
Backwards selection was performed to remove non-significant fixed effects with a 
threshold p-value of 0.05, which resulted in the removal of impaired FEV1 FVC and 
FEV1/FVC along with Charlson comorbidities index, chronic lung disease and smoking 
status as covariates.

Fig. 3. Fig. 3A visualises the improvement in physical capacity over time depending on DLco results 3–6 months after infection. Values represent estimates in marginal differences 
analyses, comparing each time point to 4 weeks. Fig. 3B illustrate improvement in physical capacity over time depending on hospitalisation status during initial infection. Values 
are extracted from estimates in marginal differences analyses, comparing each time point to 4 weeks. Fig. 3C-D illustrate how hospitalised and non-hospitalised individuals 
performed in physical capacity test at each follow-up compared to individuals with the same age and sex in a reference population. NA indicates missing values resulting from 
participant drop-out or missed follow-up.
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individuals continued to improve up to 2 years after infection (−10.67, 
p < 0.001) (Fig. 3B).

The profound difference between non-hospitalised and hospita
lised individuals can be visualised in two additional Sankey plots, in 
which they are compared to a reference population. Here, most 
hospitalised individuals performed below the 25th percentile of the 
reference population with same age and sex (Fig. 3C-D).

Improvement in self-reported breathlessness up to 2 years after COVID- 
19 infection

We furthermore investigated the improvement in self-reported 
breathlessness over time (Supplementary Table 6) using linear 
modelling. The same covariates as in previous linear mixed models 
were included in the analysis and after stepwise variable selection 
age, BMI, Charlson Comorbidities Index, chronic lung disease, 
smoking status and impaired FVC and FEV1/FVC were removed. In 
the remaining model, impaired DLco (beta 1.6, p = 0.012), hospita
lisation (beta 3.9, p < 0.001), female sex (beta 1.6, p < 0.001), im
paired FEV1 (beta 3.4, p = 0.004) all increased the risk of 
breathlessness at follow-up (Table 3). However, the experience of 
breathlessness improved in the cohort up to 2 years after infection 
(beta –4.0, p < 0.001). A univariate linear mixed model was em
ployed to explore the relationship between physical capacity and 
breathlessness in the cohort. Breathlessness was significantly asso
ciated with a lower number of sit-to-stands at follow-ups, (beta 
−6.35, p-value < 0.001).

Discussion

The present study offers insight into the long-term recovery 
trajectories of individuals affected by COVID-19. It focuses on phy
sical capacity and breathlessness in a prospective cohort that com
prises both hospitalised and non-hospitalised individuals. Our 
findings indicate that improvement in physical capacity and 
breathlessness may continue up to two years post-infection. These 
results are encouraging, as previous research has shown that even 
individuals with initially mild disease may experience impaired lung 
function at the time of infection, with limited recovery observed two 
years later.9

Hospitalisation, i.e. a more severe illness, emerged as a sig
nificant factor influencing physical capacity, with its impact per
sisting up to three years after infection. This aligns with previous 

findings by Ingul et al. (2022), who reported that 23% of patients 
exhibited reduced exercise capacity one year after hospital dis
charge.23 Notably, our study revealed that improvement in physical 
capacity among hospitalised individuals reached a plateau by the 
six-month follow-up, resulting in sustained lower physical capacity 
levels compared to non-hospitalised individuals. Hospitalisation was 
also identified as a major risk factor for long-term, self-reported 
breathlessness after COVID-19, exerting a greater impact on physical 
capacity than lung function test results obtained three to six months 
after infection. Nevertheless, it is reassuring that experienced 
breathlessness continues to improve up to two years post-infection.

Our results also highlight the critical role of DLco in long-term 
physical recovery. Impaired DLco has been linked to inflammation as 
measured by elevated hyaluronan production in lung tissue and, im
portantly, has also been found to be associated with plasma hyalur
onan levels.24 This suggests that measuring plasma hyaluronan levels 
could serve as a predictive marker for identifying individuals at risk of 
limited recovery following COVID-19. Such early identification pre
sents significant potential for targeted interventions.

In this study, we outlined the recovery trajectories of physical 
capacity in both hospitalised and non-hospitalised individuals fol
lowing COVID-19 infection, with observations extending up to three 
years post-infection. The use of the 1MSTST provided a valuable 
method to benchmark physical capacity against a reference popu
lation. It offers a deeper understanding of how the infection is re
lated to long-term functional recovery. This analysis highlights the 
importance of consistent, objective functional assessments in eval
uating and addressing the prolonged effects of COVID-19.

While this study provides valuable longitudinal data, several 
limitations should be considered. The lack of pre-infection data on 
physical capacity limits our ability to assess baseline performance 
and measure true changes over time. The observed plateau in re
covery could, in some cases, be due to undiagnosed pre-existing 
conditions. Additionally, the incorporation of longitudinal lung 
function assessments and imaging would enhance our under
standing of the underlying mechanisms that contribute to long-term 
physical impairment after COVID-19. Future research should aim to 
address these limitations and further explore predictive markers and 
therapeutic strategies for optimising recovery in affected in
dividuals.

Conclusion

While physical capacity improves up to two years post-infection, 
hospitalisation significantly impacts the recovery of COVID-19 pa
tients. The improvement seen in hospitalised individuals tapers off 
after six months. Diffusing capacity emerged as a key predictor of 
recovery, suggesting potential for early detection and intervention. 
Our findings emphasise that non-hospitalised individuals also ex
perienced reduced physical capacity, highlighting the need for tar
geted rehabilitation strategies and further research to optimise 
recovery outcomes across all affected populations.
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Time points
4 weeks
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