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Background: Residual symptoms can be detected for several months after COVID-19. To better under- 

stand the predictors and impact of symptom persistence we analyzed a prospective cohort of COVID-19 

patients. 

Methods: Patients were followed for 9 months after COVID-19 onset. Duration and predictors of persis- 

tence of symptoms, physical health and psychological distress were assessed. 

Results: 465 patients (54% males, 51% hospitalized) were included; 37% presented with at least 4 symp- 

toms and 42% complained of symptom lasting more than 28 days. At month 9, 20% of patients were 

still symptomatic, showing mainly fatigue (11%) and breathlessness (8%). Hospitalization and ICU stay vs. 

non-hospitalized status increased the median duration of fatigue of 8 weeks. Age > 50 years (OR 2.50), 

ICU stay (OR 2.35), and presentation with 4 or more symptoms (OR 2.04) were independent predictors 

of persistence of symptoms at month 9. A total of 18% of patients did not return to optimal pre-COVID 

physical health, while 19% showed psychological distress at month 9. Hospital admission (OR 2.28) and 

persistence of symptoms at day 28 (OR 2.21) and month 9 (OR 5.16) were independent predictors of sub- 

optimal physical health, while female gender (OR 5.27) and persistence of symptoms at day 28 (OR 2.42) 

and month 9 (OR 2.48) were risk factors for psychological distress. 

Conclusions: Patients with advanced age, ICU stay and multiple symptoms at onset were more likely to 

suffer from long-term symptoms, which had a negative impact on both physical and mental wellbeing. 

This study contributes to identify the target populations and Long COVID consequences for planning long- 

term recovery interventions. 

© 2022 The Author(s). Published by Elsevier Ltd on behalf of The British Infection Association. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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The rapid spread of severe acute respiratory syndrome coron- 

virus 2 (SARS-CoV-2) infection has led to the collection of an im- 

ressive amount of clinical data focusing on the management of 

evere disease in acute care settings and substantial evidence on 

hort-term outcomes of coronavirus disease 2019 (COVID-19) inpa- 

ients. The amount of follow-up data on the clinical course of pa- 

ients who recovered from the acute phase of COVID-19 is rapidly 
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and mental wellbeing in long COVID: A prospective cohort study, Journ
ncreasing, as the evidence from previous coronavirus outbreaks 

uggests that some degree of lung damage could persist for years. 1 

owever, the representativeness and the validity of the available 

vidence are still insufficient, due to the short duration of follow- 

p, mostly performed up to 3 months after discharge, or due to 

mall sample sizes for longer term studies. 2–9 Recently, the results 

f a follow-up study in Wuhan have shown that 76% of the 1733 

articipants still suffered at least one symptom 6 months after the 

nset of COVID-19. 10 Fatigue or muscle weakness and sleep diffi- 

ulties were the most common ones, occurring in 63% and 26% of 

he patients, respectively. 10 Lingering anxiety or depression, radio- 

ogical abnormalities and impaired pulmonary diffusion capacities 

ere reported in a sizeable proportion of patients, 10 supporting 

he need of longer follow-up studies on persistent symptoms. 
ion Association. This is an open access article under the CC BY-NC-ND license 

eterminants of persistence of symptoms and impact on physical 
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To better define easy-to-measure predictors and impact of 

ymptom persistence among COVID-19 survivors and to identify 

pecific clinical needs after the recovery from active SARS-CoV-2 

nfection, we prospectively collected data from a longitudinal co- 

ort of 465 COVID-19 patients, including those managed as inpa- 

ients (hospitalized) and outpatients (non-hospitalized). 

ethods 

tudy population 

A registry of COVID-19 patients diagnosed at Verona Univer- 

ity Hospital was generated in March 2020 (ClinicalTrials.gov 

CT04497194). We consecutively screened for inclusion in the 

tudy all patients older than 18 years diagnosed with symptomatic 

nd laboratory-confirmed SARS-CoV-2 infection at Verona Uni- 

ersity Hospital during the period February 29–May 2, 2020, as 

etailed in the Supplementary Methods. Persistence of symptoms 

eported at admission was investigated using structured phone 

nterviews at 6 ± 2 weeks, 12 ± 4 weeks, and 9 ± 2 months 

fter symptom onset. A total of 48 (10%) patients were lost during 

ollow-up. Data from 6-week to 12-week follow-up including part 

f this cohort have been previously published. 11 

linical management 

Criteria for hospitalization included hypoxia and need for oxy- 

en support with potential for clinical deterioration. 4 , 5 , 11 Inpa- 

ient discharge was based on improvement of respiratory symp- 

oms, irrespective of positivity of nasal swab. During the ini- 

ial phases of the pandemic, the national standard of care for 

OVID-19 treatment consisted of hydroxychloroquine (HCQ) and/or 

opinavir/ritonavir (LPV/r). Steroids were not routinely adminis- 

ered. Outpatients did not receive specific treatment. Since most 

npatients received treatments that are no longer recommended 

nd steroid administration was not consistent, treatment data were 

ot included in the analyses. 

ata collection and measurements 

As previously described, 10–12 disease severity was measured ac- 

ording to the following levels: 1, not admitted to hospital with 

esumption of normal activities; 2, not admitted to hospital, but 

nable to resume normal activities; 3, admitted to hospital but 

ot requiring supplemental oxygen; 4, admitted to hospital but 

equiring supplemental oxygen; 5, admitted to hospital requiring 

igh-flow nasal cannula (HFNC), non-invasive mechanical ventila- 

ion (NIV), or both; 6, admitted to hospital requiring extracorpo- 

eal membrane oxygenation, invasive mechanical ventilation (IMV), 

r both. 

For the symptom questionnaire, participants were asked to re- 

ort persistent symptoms or any symptoms that became worse 

han before COVID-19 development. The onset of disease was de- 

ned as the first day of reporting at least one symptom for more 

han one day. 

Symptoms included in the analysis were reported by at least 

% of patients at admission and included cough, diarrhoea, fa- 

igue, breathlessness, myalgia, anosmia, and dysgeusia. Breathless- 

ess was defined according to the modified British Medical Re- 

earch Council (mMRC) dyspnoea scale, and presence of breath- 

essness was considered for mMRC scores ≥ 1. 13 Other symptoms 

eported by less than 5% of patients, such as headache, tachycardia, 

nd insomnia were excluded from the analysis. 

Physical health was measured through the self-rated health 

ingle-item questionnaire that uses a 5-point scale (1 = excellent; 

 = poor) to rate patients’ global health. Patients were asked to 
2 
ate their physical health also before COVID-19 onset based on 

heir own recollection. 14–16 

Psychological distress was measured using the Kessler Psy- 

hological Distress Scale (K10), a 10-item questionnaire including 

uestions about anxiety and depressive symptoms aiming to ob- 

ain a global measure of distress. Scores can range from 10 to 50 

nd may indicate no distress (10–19), mild mental disorder (20–

4), moderate mental disorder (25–29), and severe mental disorder 

30–50). 17 

Baseline data included age, gender, ethnicity, presence of ab- 

ence of comorbidities (e.g., hypertension, cardiovascular disease, 

espiratory disease, diabetes, concomitant malignancy, and renal 

mpairment), hospital admission at diagnosis, and need for ICU 

dmission. Length of stay was recorded but not included in the 

nalyses as the duration of hospitalization may not correctly re- 

ect severity and could be affected by hospital policies, phase of 

he pandemic, or delays in discharge (e.g., for patients who cannot 

elf-isolate or receive appropriate care). Similarly, ICU admission 

as used rather than ICU stay as the length of hospitalization in 

CU may be associated with complications not directly related with 

OVID-19. Occurrence of new admissions to hospital (for outpa- 

ients) or readmission (for hospitalized patients) was also recorded 

uring follow-up. 

tatistical analysis 

Descriptive statistics was used according to the measurement 

evel: mean and standard deviation or median and IQR for continu- 

us variables, count and percentages for nominal variables. All out- 

ome variables estimates were reported with 95% Confidence Inter- 

al (95% CI). Wilcoxon–Mann–Whitney test was used for compar- 

ng independent groups. The association between categorical vari- 

bles was assessed using Fisher’s test. Patients were classified as 

on-hospitalized (severity scale level 1,2) and hospitalized (level 

–6, that also included the ICU group - level 5 and 6 - due to

he limited number of severely ill patients). Logistic regression and 

rdered logistic regression were used to analyse dichotomous de- 

endent variables for physical health (excellent vs. non excellent 

tatus) and psychological distress (no psychological distress vs. any 

evel of psychological distress) and ordinal dependent variables, re- 

pectively. 

For the longitudinal analysis, the product-limit method (Kaplan 

nd Meier) with 95% CI was used to describe COVID-19-associated 

ymptom duration. Baseline for survival analysis was considered 

s days from symptom onset, as reported at admission. Follow- 

p data were censored at 9 ± 2 months after enrolment, or at 

ast determination for those lost at follow-up, or at death. Kaplan- 

eier estimator and Cox proportional hazard model were used for 

he analysis and model building. Kaplan-Meier curves were plot- 

ed to illustrate the association between each binary predictor and 

ymptom persistence, while for comparing survival functions the 

og rank test was used. We used a multivariable Cox proportional 

azards model to estimate the independent effect of potential pre- 

ictors for the persistence of each symptom at 9-month follow-up. 

or the multivariable model, we used numerical variables in their 

riginal scale. Factors that were significantly associated with pres- 

nce of long-term symptoms at 9-month follow-up at bivariable 

ox proportional hazards regression analysis were included in the 

ultivariable Cox regression. Predictors of symptom duration that 

ere significantly associated with time in multivariable Cox pro- 

ortional hazards regression analysis (e.g., fatigue) were displayed 

eparately. Age was included in the model as continuous predic- 

or and the survival function was plotted setting age at the value 

f 50. The choice of the age cut-off of 50 years was based on 

he increased risk for severe COVID-19 reported in older adults. 18 
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Table 1 

Baseline characteristics of included patients ( n = 465). 

Characteristic Overall ( n = 465) 

Age, years (Q1; Q3) 56 (45; 66) 

Male gender (%) 253 (54.41) 

Caucasian ethnicity (%) 450 (96.78) 

No reported comorbidities (%) 

Comorbidities (%) 

260 (55.91) 

205 (44.09) 

Hypertension 123 (26.45) 

Cardiovascular disease 56 (12.04) 

Diabetes 30 (6.45) 

Respiratory disease 33 (7.10) 

Concomitant malignancy 19 (4.09) 

Renal impairment 11 (2.37) 

Other 

Hospital admission (%) 

Duration of hospitalization, days (Q1; Q3) 

ICU admission (%) 

ICU length of stay, days (Q1; Q3) 

51 (10.97) 

235 (50.54) 

10 (6; 17) 

47 (10.11) 

12 (6;13) 

Data are n (%) or median (Q1; Q3); ICU = intensive care unit. 
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tata® Version 16.1 (College Station, TX: StataCorp LP) with a two- 

ailed α error of 0.05 was used in all analyses. 

esults 

A total of 465 patients were included in the study between 

ebruary 29 and May 2, 2020. Baseline characteristics of enrolled 

articipants are shown in Table 1 . Mean age was 56 years (IQR, 

5 - 66). A total of 230 (49%) were managed as outpatients, while 

35 (51%) patients required hospitalization. According to disease 

everity, 37% of the outpatients were at severity scale level 1 and 

2% at level 2; among those hospitalized, 9% were at level 3 and 

2% at level 4, while 10% required ICU admission (level 5,6). In- 

atients were more likely to be older ( p < 0.001), of male gender

 p < 0.001) and have comorbidities ( p < 0.001) compared to out- 

atients (Appendix Table 1). 

During the follow-up there were 36 cases of new hospital ad- 

issions or readmissions that were mainly due to post-COVID re- 

abilitation or complications of pre-existing diseases (Appendix Ta- 

le 2). Three hospitalized patients aged 85, 87, and 89 years died at 

onth 3, 4, and 7 after COVID-19 symptom onset due to concomi- 

ant diseases (leukaemia, colon cancer, and end-stage heart failure, 

espectively). A total of 48 (10%) patients could not be reached over 

he phone to perform interviews and were lost at 9-month follow- 

p. 

At presentation, 37% of patients reported 4 or more symp- 

oms. Persistence of at least one symptom was reported at day 

8 by 42% of patients, at week 12 by 31%, and at month 9 by

0% ( Table 2 ). Independent risk factors for the persistence of one 

r more symptoms at 9-month follow-up were age > 50 years, 

CU stay, and presentation with more than 4 symptoms ( Table 3 ). 

t 9-month follow-up, inpatients were more likely to complain 
p

Table 2 

Frequency of symptoms at disease onset and at 9-month

Timing 

Symptom 

Disease ons

N % (9

Any one of the following symptoms 465 100

Cough 319 68.6

Breathlessness 269 57.8

Fatigue 352 75.7

Anosmia 148 31.8

Dysgeusia 202 43.4

Myalgia 119 25.5

Diarrhoea 93 20.0

Only symptomatic patients at baseline were enrolled in 

Most frequent symptoms (reported by > 5% of patients)

3 
f fatigue ( p < 0.001), breathlessness ( p = 0.014), and myalgia 

 p = 0.021) compared to outpatients (Appendix Table 3). Fig. 1 

ummarises the frequency of the most common symptoms asso- 

iated with COVID-19 at clinical presentation and at follow-up. At 

onth 9, anosmia and diarrhoea resolved and only 1% of patients 

omplained of cough and 4% of dysgeusia. Conversely, long-term 

ymptoms included myalgia, breathlessness, and fatigue that were 

till present in 7%, 8%, and 11% of patients, respectively. 

Median duration of symptoms ranged from 7 days for diarrhea 

IQR, 5 - 8) to 21 days for fatigue (IQR, 7 - 87). As shown in

ig. 2 , 75% of patients reported resolution of symptoms such as di- 

rrhoea, myalgia and anosmia around 3 to 4 weeks after symptom 

nset, while dysgeusia, breathlessness, and fatigue persisted up to 

, 8, and 10 weeks, respectively. While no risk factors were signifi- 

antly associated to the persistence of diarrhoea, cough, dysgeusia, 

nosmia, myalgia, or breathlessness (Supplementary Fig. 4), fatigue 

ersistence was predicted at multivariable analysis by age, hos- 

ital admission, and ICU stay ( Table 4 ). Specifically, patients who 

ere hospitalized and those who required ICU admission com- 

lained more frequently of fatigue at 9-month follow-up compared 

o those who were not hospitalized or admitted to the ICU (log 

ank test, p = 0.0 0 01 and p = 0.0 0 05, respectively) ( Fig. 3 ). Overall,

e documented a slower resolution of fatigue among inpatients. At 

onth 2 after symptom onset only 26% (95% CI 21 - 31%) of outpa- 

ients still complained of fatigue compared with 42% (95% CI 35 - 

9%) of inpatients and 63% (95% CI 47 - 76%) of ICU patients. When 

odelled for patients aged 50 years, the estimated duration of fa- 

igue was 9 months in approximately 20% of patients admitted to 

he ICU, while it decreased to 5–10% among those who were not 

ospitalized or did not require ICU admission (Appendix Fig.1). 

The impact of baseline factors and persistence of COVID-19 

ymptoms on physical health was also investigated. A status of ex- 

ellent physical health, reported by 90% of patients prior to COVID- 

9, declined to 24% at onset of disease and subsequently increased 

o 82% at 9-month follow-up (Appendix Table 5). Although a re- 

arkable improvement was shown by patients over time, they 

id not achieve the optimal physical health levels reported before 

OVID-19 ( p = 0.001, data not shown). A multivariable logistic re- 

ression model showed that hospitalization and symptom persis- 

ence at day 28 and month 9 after disease onset were indepen- 

ent predictors of not achieving excellent health status at follow- 

p ( Table 5 ). The same results were obtained when ordinal predic- 

ors of physical health at 9-month follow-up were used (Appendix 

able 6). 

Finally, we investigated the presence of predictors on pa- 

ients’ mental health. Impaired mental health was reported by 

5 (19%) patients at 9-month follow-up. Of these, 9% reported 

ild distress, 6% moderate, and 4% severe distress, respec- 

ively. Female gender and symptom persistence at day 28 and 

onth 9 after disease onset were independent predictors of 

sychological distress ( Table 6 ). The same results were obtained 
 follow-up. 

et ( n = 465) 9 months ( n = 417) ∗

5% CI) N % (95% CI) 

.00 83 19.90 (16.34–24.03) 

0 (64.23–72.67) 6 1.44 (0.65–3.17) 

5 (53.30–62.27) 35 8.39 (6.08–11.48) 

0 (71.58–79.39) 47 11.27 (8.57–14.69) 

3 (27.74–36.21) 0 0 

4 (38.99–48.00) 16 3.84 (2.36–6.18) 

9 (21.82–29.77) 13 6.71 (4.67–9.56) 

0 (16.60–23.89) 0 0 

the study. 

 are shown. ∗48 patients were lost at follow-up. 
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Table 3 

Multivariable logistic regression model for persistence of symptoms at 9-month follow-up. 

Bivariable Multivariable 

Variable OR 95% CI P value OR 95% CI P value 

Male gender 0. 80 0.49–1.29 0.35 – – –

Hospitalization 2.65 1.58–4.43 < 0.001 1.57 0.85- 2.87 0.147 

ICU stay 3.15 1.64–6.05 0.001 2.35 1.15–4.79 0.019 

Age > 50 years 3.05 1.64–5.67 < 0.001 2.50 1.28–4.88 0.007 

≥ 4 symptoms 1.86 1.14–3.02 0.012 2.04 1.22–3.42 0.007 

Comorbidity 1.81 1.11–2.94 0.017 1.00 0.50–2.01 0.996 

ICU = intensive care unit. 

Hosmer–Lemeshow = 3.52; Prob > chi2 = 0.6201. 

Fig. 1. Frequency of the most common SARS-CoV-2-related symptoms. 

Table 4 

Hazard ratios for variables included in a multivariable Cox proportional regression model for fatigue duration. 

Bivariable Multivariable 

Variable HR 95% CI P value HR 95% CI P value 

Male gender 1.02 0.80–1.29 0.89 – – –

ICU stay 0.53 0.37–0.77 0.001 0.64 0.43–0.95 0.02 

Comorbidity 0.73 0.58–0.93 0.01 1.28 0.93–1.77 0.13 

Hospital admission 0.52 0.41–0.67 < 0.001 0.68 0.49–0.94 0.02 

Age 0.98 0.97–0.99 < 0.001 0.99 0.98–1.00 0.005 

HR = hazard ratio; ICU = intensive care unit. Significant values at bivariable analysis were used for multivariable analysis. 

Only fatigue among symptoms showed significant p values at multivariable analysis. 

Table 5 

Multivariable logistic regression model for physical health at 9-month follow-up. 

Bivariable Multivariable 

Variable OR 95% CI P value OR 95% CI P value 

Male gender 1.03 0.63–1.70 0.893 – – –

9-month symptoms 8.71 5.045–15.03 < 0.001 5.16 2.78–9.62 < 0.001 

Day 28 symptoms 5.71 3.22–10.12 < 0.001 2.21 1.14–4.28 0.019 

Hospitalization 6.24 3.31–11.74 < 0.001 2.98 1.36–6.52 0.006 

ICU stay 2.50 1.27–4.92 0.008 0.87 0.41–1.85 0.708 

Age > 50 years 3.90 1.98–7.67 < 0.001 2.02 0.92–4.43 0.081 

≥ 4 symptoms 1.61 0.98–2.65 0.062 – – –

Comorbidity 2.74 1.64–4.60 < 0.001 1.19 0.61–2.31 0.604 

ICU = intensive care unit. 

Hosmer–Lemeshow = 2.85; Prob > chi2 = 0.8983. 

w
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b

hen ordinal predictors of psychological distress at 9-month 

ollow-up were applied (Appendix Table 7). 

iscussion 

Reports describing the long-term consequences in patients re- 

overing from COVID-19, the so called “Long COVID”, have expo- 
4 
entially increased in the past months. 10 , 19–23 While several stud- 

es assessed the persistence of symptoms lasting longer than 28 

ays, to date a limited number of studies have explored long-term 

e.g., over 3 months) effects of COVID-19. 3 , 4 , 6 , 10 , 19–25 

Moreover, although prolonged fatigue, muscle weakness, and 

reathlessness have been associated with abnormalities at chest 
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Fig. 2. Kaplan Maier curves reporting duration of symptoms among COVID-19 patients. 
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mage, their predictors, evolution over time, and implications on 

he quality of life are still under investigation. 10 

In this study, we aimed at collecting longitudinal and long-term 

ata to better define the factors associated with Long COVID in 

 prospective cohort through the analysis of easy-to-measure de- 
5 
erminants of physical and psychological wellbeing. The time ki- 

etics of reduction of symptoms showed a slower improvement 

f the two main symptoms of Long COVID, breathlessness and fa- 

igue, compared to others that are more typical of the acute phases 

f the disease such as cough or diarrhoea. Fatigue appeared to 
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Table 6 

Multivariable logistic regression model for psychological distress at 9-month follow-up. 

Bivariable Multivariable 

Variable OR 95% CI P value OR 95% CI P value 

Female gender 0.22 0.12–0.38 < 0.001 5.27 2.92–9.50 < 0.001 

9-month symptoms 2.80 1.66–4.72 < 0.001 2.48 1.27–4.83 0.008 

Day 28 symptoms 2.80 1.66–4.72 < 0.001 2.42 1.29–4.51 0.006 

Hospitalization 1.51 0.91–2.51 0.112 – – –

ICU stay 1.505208 0.72–3.14 0.275 – – –

Age > 50 years 0.859 0.62–1.78 0.859 – – –

≥ 4 symptoms 1.66 1.00–2.76 0.050 – – –

Comorbidity 1.30 0.78–2.15 0.310 – – –

ICU = intensive care unit. 

Hosmer–Lemeshow = 1.30; Prob > chi2 = 0.8608. 

Fig. 3. Kaplan-Meier curves reporting the association between hospitalization and ICU admission with fatigue persistence at 9-month follow-up. 
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e the most common symptom at month 9 and was the only 

ne showing independent predictors of persistence. Being hospi- 

alized and, specifically, admitted to ICU, increased the median 

uration of fatigue of 4 and 8 weeks, respectively, compared to 

utpatients. 

The largest study available to date for 6-month follow-up of 

OVID-19 evidenced the persistence of fatigue or muscle weakness 

n 63% of patients. 10 Similar to our findings, fatigue appeared 

ore common among severely ill vs. non severely ill patients (OR 

.69) and associated with age. 10 A smaller study including 150 

utpatients recovering from COVID-19 and completing a single 

ollow-up questionnaire reported persistence of symptoms in 27% 

f those aged 18 to 39 years compared to 43% of those aged 65 

ears and older. The most common long-term symptom was fa- 

igue (14%), but few patients completed 9-month follow-up and no 

redictors for persistence of symptoms were studied. 25 A recent 

eport including 96 patients (32% hospitalized) showed persistent 

atigue at 12 months in 53% and a high component of neurocog- 

itive symptoms (e.g., sleeping problems, problems finding words, 

tc.) associated with increased antinuclear antibodies (ANA) levels, 

ypothesising autoimmunity as a cofactor in Long COVID. 9 

Long-term fatigue physiopathology and its impact on patients’ 

aily life, however, are still under investigation. A study including 

69 SARS survivors in 2009 showed that 40% of patients reported 

 problem of chronic fatigue for a mean period of 41.3 months af- 

er SARS. 26 No correlation with clinical severity was shown. Other 

tudies have been exploring the relationships between COVID-19 

nd triggers of post viral fatigue syndrome, but they were lim- 

ted by the low number of patients included or by a short follow- 

p. 27 , 28 

The use of telephone questionnaires or Phone apps has also in- 

reased during COVID-19 pandemic along with the optimization of 

elemedicine. 29–31 These tools are important as they allow for the 
6 
ollection of a large number of patients and may ease the contacts 

ith outpatients or during self-isolation. 11 In the COVID Symptom 

tudy app, prospective data were collected by 4182 patients with 

OVID-19, showing symptoms lasting ≥ 28 days in 13%, ≥ 8 weeks 

n 5%, and ≥ 12 weeks in 2%. 29 Persistence of symptoms was asso- 

iated with increased age and was mainly characterised by fatigue, 

reathlessness, and anosmia. Similar to our findings, the presence 

f multiple symptoms at disease onset was most predictive of Long 

OVID (OR 2.8). 29 

Studies involving both outpatients and inpatients are still 

carce. A study including 410 outpatients through standardized in- 

erviews (35% of these reporting missing data) at 7 to 9 months af- 

er COVID-19 diagnosis showed fatigue in 21% of cases followed by 

oss of taste or smell (17%), dyspnoea (12%), and headache (10%), 

ighlighting the persistence of symptoms also in the outpatient 

etting. 32 In our study, hospitalization impacted fatigue duration 

nd global physical health, while no impact was shown on psycho- 

ogical distress. ICU stay was an independent predictor of persis- 

ence of symptoms at month 9. 

Our study has some limitations, including the single-centre de- 

ign and the absence of associated laboratory or imaging assess- 

ents. Nevertheless, to date this is one of the largest studies to 

ur knowledge reporting a thorough analysis of COVID-19 long- 

erm symptoms at 9 months after disease onset and including 

oth inpatients and outpatients. We observed that fatigue is an 

mportant component of Long COVID and may persist up to 9 

onths after disease onset, and that being above 50 years of age, 

ospitalized, and admitted to ICU are independent predictors for 

ong-term fatigue. Furthermore, prolonged symptoms appeared to 

ave an impact on physical health recovery and on psychological 

istress. 

Scientific communities are strongly encouraging the dissemi- 

ation of data on persistent symptoms and disability reported in 
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OVID-19 survivors to unravel the additional burden of a disease 

hat, so far, has mostly counted by its hospital admissions and 

eaths. 19 These findings contribute to the recognition of high-risk 

roups for Long COVID, encourage post-discharge care of COVID-19 

atients, and identify target populations for the implementation of 

revention strategies and potential novel treatments. 
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