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Dear Editor,
Studies on the severe acute respiratory syndrome coro-

navirus (SARS-CoV) and the Middle East respiratory syn-
drome coronavirus (MERS-CoV) have shown that corona-
virus infection survivors suffered afterwards from chronic 
health complications [1, 2] Recently, 2–6 months follow-up 
studies on series of patients after COVID-19 infection have 
reported several health problems such as fatigue, dyspnoea, 
and musculoskeletal or neuropsychological symptoms [3–8].
However, more than 1 year after the first cases, there is still 
little information on COVID-19-related symptoms in the 
long term.

The aim of the present study was, among hospitalized 
patients with mild to severe COVID-19, to evaluate the per-
sistence of symptoms, their duration, and their impact on 
daily life 1 year after the acute infection. We also aimed to 
assess possible predictor factors associated with the persis-
tence of symptoms.

The present work is a follow-up study of patients who 
participated in our previous cohort study [9] conducted at 
the Arnau de Vilanova–Llíria Health Department in Valen-
cia, Spain. This health centre is part of the National Health 
System and covers an area of 311,000 inhabitants. We 
reviewed all patients who were consecutively admitted to 
hospital diagnosed with suspected COVID-19 during the 
first wave, between March 3, and April 30, 2020. The inclu-
sion criteria were patients aged ≥ 18 years, with oxygen satu-
ration while breathing room air (SatO2) < 92%, and who had 
laboratory confirmation of COVID-19 infection by RT-PCR 
in a nasopharyngeal swab. Patients were excluded in case of 
in-hospital death or if telephone contact was inappropriate 
because of dementia, mental disorders, or any other cogni-
tive or communication impairment.

Members of the COVID-19 team called patients 
12 months after discharge and use a self-designed ques-
tionnaire during the phone interviews. The patients were 
asked about the symptoms considered more prevalent in the 
post-acute COVID-19 syndrome, according to the published 
series reviewed [3, 4]. The team also used validated ques-
tionnaires for the assessment of anxiety or depression (Gold-
berg scale [10]), dyspnoea (mMRC modified British Medical 
Research Council [11]) and quality of life (EQ-5D-5L [12]). 
Patients self-reported the duration of symptoms. Persistent 
symptoms are defined as those which were present since the 
beginning of the infection and lasted for more than 4 weeks.

Demographic and clinical data were recorded from 
patients’ electronic medical records.

Patients gave informed verbal consent to proceed during 
the telephone interview. The study was conducted accord-
ing to the Declaration of Helsinki, and it was approved by 
the Arnau de Vilanova-Llíria Hospitals’ Ethics Committee.

The primary end point was symptoms’ evaluation (fre-
quency and duration) and assessment of quality of life 1 year 
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after the acute infection. The secondary end point was the 
identification of risk factors for persistent symptoms.

The categorical variables were presented as percentage, 
and continuous variables as mean and 95% confidence inter-
val (CI). For comparison between groups with and without 
symptoms, the Chi-square and the t test were used. Mul-
tivariable logistic regressions were performed to evaluate 
associations between selected variables and the presence of 
symptoms. Variables were included if they showed signifi-
cant association in the univariate analysis or were considered 
of clinical interest by the authors. Odds ratio (OR) with 95% 
CI were estimated. p values were two sided and value < 0.05 
was considered statistically significant. Statistical analysis 
was performed using the Statistical Package for Social Sci-
ence (SPSS 19.0 Inc, Chicago, IL).

Out of 287 hospitalized patients evaluated in the first 
pandemic wave, our cohort study included 115 who met 
the inclusion criteria (patients aged ≥ 18 years, with oxy-
gen saturation while breathing room air (SatO2) < 92%) [9]. 
From those, 24 patients died while in hospital and 16 dis-
charged patients were unable to respond the questionnaire 
due to cognitive disorders. The remaining 75 patients were 
included in the telephone follow-up. Among those, 4 of them 
had died after discharge and 3 did not answer their phones. 
Finally, 68 patients were included in the analysis. The mean 
follow-up time was 46 weeks.

The mean (95% CI) age of patients was 64 (61–68) 
years and 72% were men. Forty-five (66%) required oxy-
gen therapy and 23 (34%) required high flow oxygen (HFO) 
or mechanical ventilation (MV), either non-invasive (NIV) 
or invasive (IMV). Supplementary Table  1 shows the 
demographic data and baseline characteristics of patients. 
Fatigue (n = 40, 59%), concentration problems (n = 34, 51%), 
dyspnoea (n = 35, 52%), anxiety (n = 31, 46%), depression 
(n = 29, 43%) and muscle or join ache (n = 27, 40%) were 
the most frequent reported symptoms (Table 1). Ninety per 
cent of patients reported at least one persistent symptom 
(lasting for more than 4 weeks), and 71% reported 3 or more 
symptoms. After an average of 46 weeks after discharge, 23 
patients (34%) have not recovered their previous quality of 
life. These patients completed the EQ-5D-5L questionnaire, 
in which problems performing the usual activities (20 out 
of 23) were the most common limiting factor. Items were 
categorized more frequently as slight or moderate, and with 
lower frequency as severe. After nearly 1 year, 52 patients 
(76%) continued reporting at least one symptom.

Among the most prevalent symptoms, arthromyalgia 
and those of the neuropsychological field (anxiety, depres-
sion, concentration problems…) lasted longer than fatigue 
or dyspnoea (Fig. 1). Forty-eight per cent of patients with 
fatigue and 42% of those with dyspnoea had their symp-
toms resolved after an average period of 10 weeks. How-
ever, most patients with neuropsychological symptoms or 

arthromyalgia reported persistent symptoms by the date of 
the interview.

Fatigue (p = 0.03) and dyspnoea (p = 0.03) were more 
frequent among women (see Supplementary Table 2), 
arthromyalgia was associated with younger patients 
(p = 0.02), and dyspnoea was more frequent among 
patients who needed HFO or MV (p = 0.05). Results after 
multivariate adjustment are shown in Table 2. A logistic 
regression model was built including C-reactive protein 
and the use of immunomodulatory drugs (corticosteroids, 
interferon beta or tocilizumab), since they were considered 
of clinical interest by the authors. However, this analy-
sis did not find any statistically significant association 
between the presence of symptoms and those variables. 
Consequently, they were not included in the final logistic 
regression model.

The results of our study showed that, 1 year after dis-
charge, one-thirds of patients with moderate to severe 
COVID-19 had not recovered their previous quality of life. 
Moreover, nearly two-third still reported the persistence of 
at least one symptom, particularly fatigue, anxiety or depres-
sion, concentration problems, dyspnoea and muscle or join 
ache. Patients categorized these symptoms mostly as mild 
or moderate. A number of studies have also reported these 
symptoms as the most prevalent ones [3, 4, 6, 7, 13]. More-
over, the prevalence of symptoms in our cohort was also 
comparable with other cohorts of hospitalized patients [3, 
4]. In general, prevalence of symptoms seems to be lower 
among patients with mild COVID-19 or outpatients [14]. We 
observed than neuropsychological symptoms tended to per-
sist longer that others such as fatigue or dyspnoea. Previous 
systematic review and meta-analysis of the outcomes after 
SARS-CoV and MERS-CoV found that survivors reported 
symptoms which could persist up to 12–18 months [1–3]. 
Regarding COVID-19, a recent study showed that a consid-
erable portion of patients still reported symptoms and dis-
ruption of their routine life 8 months after mild disease [14].

In general, symptoms reported in our study were more 
frequent among female and younger patients. There was a 
statistically significant association between being a woman 
and the persistent of fatigue or dyspnoea. In agreement with 
our results, a study that evaluated 100 patients at 48 days 
post discharge found that fatigue, breathlessness, and neu-
ropsychological disorders were reported more frequently 
by female patients [6]. Also, a 6-month follow-up after dis-
charge cohort study [4] found that women had an increased 
risk for anxiety or depression and fatigue. Similarly, another 
study [15] showed that fatigue, post-activity polypnea, and 
alopecia were more common in women. We also observed 
that younger patients presented more risk of arthromyalgia 
and concentration problems. This association with younger 
age has been reported also for other symptoms like anos-
mia–dysgeusia [7]. It is known that the disease severity in 
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Table 1   Symptoms and health-
related quality of life

Total
(n = 68)

Fatigue 40 (59%)
Anxietya

 No 36 (53%)
 Mild 8 (12%)
 Moderate 16 (24%)
 Severe 7 (10%)
 Extremely 0

Depressiona

 No 38 (56%)
 Mild 12 (18%)
 Moderate 15 (22%)
 Severe 2 (3%)
 Extremely 0

Concentration problem 34 (51%)
Dyspnoea mMRCb

 Grade 0 33 (48%)
 Grade 1 15 (22%)
 Grade 2 12 (18%)
 Grade 3 5 (7%)
 Grade 4 3 (4%)

Muscle or join ache 27 (40%)
Sleep difficulties 25 (37%)
Smell/taste disorders 22 (32%)
Headache 18 (26%)
Dry eyes or mouth 18 (26%)
Hair loss 17 (25%)
Chest pain 10 (15%)
Cough 10 (15%)
Diarrhoea 8 (12%)
Palpitations 6 (9%)
Dizziness 6 (9%)
Sore throat 4 (6%)
Fever/low grade fever 0
Persistent symptoms
 None 7 (10%)
 1 or 2 13 (19%)
 3 or more 48 (71%)

Patients who had not recovered their previous quality of life 23 (34%)
cEQ-5D-5L questionnaire
(n = 23)
Mobility: problems in walking about
 No problems 11/23 (48%)
 Slight problems 8/23 (34%)
 Moderate problems 3/23 (13%)
 Severe problems 1/23 (4%)
 Unable 0

Self-care: problems washing or dressing myself
 No problems 21/23 (91%)
 Slight problems 2/23 (9%)
 Moderate problems 0
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the acute phase is associated with pulmonary diffusion and 
CT pattern abnormalities and increase risk of dyspnoea [4]. 
Along the same line, our study showed an increased risk of 
dyspnoea among more severe COVID-19 patients who had 
required HFO or MV. As in other studies [4], we could not 
find an association between the use of immunomodulators 
or the inflammatory activity during the acute disease and the 
presence of persistent symptoms.

Limitations of our study include the possibility of recall 
bias as result of the retrospective data collection. Moreover, 
our study only included patients with moderate to severe 
disease, and the multivariable logistic regression results may 
be limited by the small sample size. Finally, the telephone 

contact was done as a single point of follow-up, so there 
was not information about how symptoms’ severity evolved 
over time.

In summary, this cohort study with moderate to severe 
COVID-19 patients indicated that, nearly 1 year after acute 
infection, one-third of patients have not recovered their pre-
vious quality of life, and two-third still referred at least one 
symptom. The neuropsychological symptoms lasted longer 
than fatigue or dyspnoea. This information on symptoms 
and their duration might help us to better understand the 
long-term complication of COVID-19. It will also provide 
a more comprehensive information to our patients, which 

Data are expressed as n (%)
a Anxiety and depression were assessed using the Goldberg scale
b Dyspnoea was categorized using the mMRC (modified British Medical Research Council)
c Quality of life was assessed by the EQ-5D-5L(EuroQol five-dimensions five-level questionnaire). The 
scale was performed on patients who reported not recovery of his previous quality of life (n = 23)

Table 1   (continued) Total
(n = 68)

 Severe problems 0
 Unable 0

Usual activities
 No problems 3/23 (13%)
 Slight problems 10/23 (43%)
 Moderate problems 8/23 (35%)
 Severe problems 1/23 (4%)
 Unable 1/23 (4%)

Pain or discomfort
 No pain 10/23 (43%)
 Slight pain 5/23 (22%)
 Moderate pain 6/23 (26%)
 Severe pain 2/23 (9%)
 Extreme pain 0

Anxiety/depression
 Not anxious or depressed 4/23 (17%)
 Slightly anxious or depressed 5/23 (22%)
 Moderately anxious or depressed 9/23 (39%)
 Severely anxious or depressed 5/23 (22%)
 Extremely anxious or depressed 0

Patients with at least one persistent symptom 1 year after infection 52 (76%)
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could reduce their anxiety, and will allow to allocate the 
available resources more efficiently.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s11739-​021-​02895-6.

Author contributions  Conceptualization, writing, and original draft: 
CT and JF; methodology and formal analysis: CT, JC A-B; investiga-
tion: CT, SA, A,M and AN; writing, review, and editing: CT and JC 
A-B.

Fig. 1   Duration of symptoms. 
Bars represent the percentage 
of patients with unresolved and 
resolved symptoms by interview 
date. Dots indicate the mean 
duration of the resolved symp-
toms. Figure shows symptoms 
with a prevalence > 25%
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Table 2   Evaluation of possible risk factors associated with the most prevalent symptoms

Most prevalent symptoms were considered those that occupied the first places when order by frequency
A regression logistic model was used for calculation of OR 95% CI. MV (mechanical ventilation, including non-invasive and invasive mechani-
cal ventilation); HFO (high-flow oxygen)

Fatigue Dyspnoea Anxiety or Depres-
sion

Muscle or Join Pain Concentration prob-
lems

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Gender
 Men (ref)
 Women

4.65
(1.25–17.30)

0.02 6.01
(1.61–22.34)

 < 0.01 2.40
(0.70–8.20)

0.16 1.92
(0.60–6.20)

0.30 0.90
(0.30–2.30)

0.87

Age 0.98
(0.94–1.02)

0.31 0.97
(0.93–1.01)

0.20 0.97
(0.93–1.00)

0.12 0.96
(0.92–0.99)

0.03 0.95
(0.91–0.99)

0.04

Comorbidities
 None or 1 (ref)
 2 or more

1.60
(0.50–5.10)

0.42 2.78
(0.81–9.45)

0.10 3.64
(1.10–12.20)

0.04 1.40
(0.44–4.51)

0.57 2.30
(0.65–9.12)

0.09

Need for HFO or MV
 No (ref)
 Yes

2.40
(0.75–7.73)

0.14 3.36
(1.02–11.14)

0.05 0.75
(0.25–2.30)

0.61 0.98
(0.31–3.02)

0.97 0.72
(0.23–2.20)

0.56
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