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A B S T R A C T   

Objective: To investigate the persistence of symptoms compatible with COVID-19 in a real-file prospective cohort 
of patients at 12 months from hospital discharge. 

Methods: Longitudinal, prospective, single-center, cohort telephone follow-up (FU) study in a Tertiary Care 
Hospital. 

All consecutive patients >18 years admitted for COVID-19 were prospectively enrolled in a telephone FU 
program aimed at monitoring symptoms after 1,3,6,9 and 12 months from hospital discharge. The survey 
screened for somatic (fatigue, dyspnea, dyspnea, palpitations, cough, chest pain, abdominal pain, ageusia, 
anosmia, bowel symptoms) and emotional symptoms (insomnia, confusion, altered sense of reality, loss of 
appetite, fear, and depression) and frailty. Only patients with 12 months FU data were analyzed (N=254). 
Prevalence and factors associated with symptoms were the main outcomes. 

Frailty was defined by the presence of ≥3 indicators: weakness, slowness/impaired mobility, weight-loss, low 
physical activity, and exhaustion. 

Results: At 12 months, 40.5% of patients reported at least one symptom. The most common somatic ones were 
fatigue, exertional dyspnea, cough, bowel complaints while the most common psycho-emotional were insomnia, 
confusion, fear, and depression. Age, gender, gender, frailty, multiple symptoms at baseline and chronic 
obstructive pulmonary disease (COPD) were associated with symptoms persistence. Furthermore, frailty, COPD 
and multiple symptoms at baseline were associated with increased risk of somatic symptoms at 12 months, while 
age and gender were associated with emotional ones. 

Conclusions: Burden of the long COVID-19 symptoms decreased over time but remained as high as 40% at 12 
months with important gender and functional differences, highlighting potential patient categories who may 
benefit from specific follow up strategies.   

1. Introduction 

Since the beginning of the SARS-CoV-2 pandemic and its disease 
(COVID-19), over 200 million cases of infection and 4.37 million deaths 
have been reported world-wide [1,2]. While the most common acute 

phase symptoms include cough, fatigue, fever, dyspnea, musculoskeletal 
disorders, gastrointestinal symptoms, anosmia and dysgeusia [3,4], data 
on Long-COVID, defined as the persistence of symptoms after 12 weeks 
from hospital discharge [5,6], is limited and its relevance is still unclear. 
Early reports suggest that as many as 60–80% of patients with critical 

* Corresponding author at. Department of Clinical and Experimental Medicine, University of Florence and AOU Careggi, Largo Brambilla, 3-50134 Florence, Italy, 
Phone: (+39) 055-7945138 

E-mail addresses: 00.carlo@gmail.com, carlo.fumagalli@unifi.it (C. Fumagalli).   
1 Michele Spinicci, MD, Lorenzo Zammarchi, MD, Leonardo Gori, MD, Guja Bernacchi, MD, Lorenzo Ciambellotti, MD, Iacopo Vellere, MD, Matteo Vannini, MD, Sara Montali, MD, Francesco Tonarelli, MD, Viola 

Camartini, MD, Giada Turrin, MD, Giuseppe Dario Testa, MD, Simona Virciglio, MD, Enrico Gardellini, MD, Carolina Corsi, MD, Sofia Espinoza Tofalos, MD 

Contents lists available at ScienceDirect 

European Journal of Internal Medicine 

journal homepage: www.elsevier.com/locate/ejim 

https://doi.org/10.1016/j.ejim.2021.11.018 
Received 19 September 2021; Received in revised form 14 November 2021; Accepted 15 November 2021   

mailto:00.carlo@gmail.com
mailto:carlo.fumagalli@unifi.it
www.sciencedirect.com/science/journal/09536205
https://www.elsevier.com/locate/ejim
https://doi.org/10.1016/j.ejim.2021.11.018
https://doi.org/10.1016/j.ejim.2021.11.018
https://doi.org/10.1016/j.ejim.2021.11.018
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejim.2021.11.018&domain=pdf


European Journal of Internal Medicine 97 (2022) 36–41

37

COVID-19 show symptoms at 1 month from hospital discharge, with 
fatigue and dyspnea being the most frequent ones [7]. Furthermore, 
evidence from non-critical cases suggests that at 60 days, up to 
two-thirds of adults may still complain symptoms compatible with 
SARS-CoV-2 infection [8]. However, little is known regarding the 
persistence of symptoms at 12 months from hospital discharge. 

We prospectively assessed the persistence of symptoms compatible 
with COVID-19 in patients discharged from a tertiary care center, which 
served as a COVID-19 healthcare facility, via telephone interviews. We 
investigated potential baseline characteristics associated with the long- 
COVID syndrome, including frailty, a syndrome characterized by 
reduced homeostasis and marked vulnerability to adverse health out-
comes. [9] 

2. METHODS 

2.1. Study design 

This is a longitudinal, prospective, single-center, cohort telephone 
follow-up (FU) study. All consecutive patients admitted at Careggi 
University Hospital for COVID-19 were prospectively enrolled in a 
telephone longitudinal FU program aimed at monitoring symptoms after 
1, 3, 6, 9 and 12 months from hospital discharge. 

2.2. Data collection 

All patients aged >18 years discharged from a COVID-19 unit at 
Careggi University Hospital were included in the FU study. Only patients 
with 12 months FU data were included in the final analysis. Adminis-
trative data were acquired from electronic charts and data were stored 
on a password-protected digital platform provided by REDCap 
(Research Electronic Data Capture, REDCap 8.11.6 - © 2021 Vanderbilt 
University). Patients participating to the study were assigned a specific 
identification number and anonymized. Baseline clinical data of patients 
have been previously published [10]. 

On each telephone contact, patients received an appointment for the 
subsequent interview session. When not answering the call, patients 
were re-called twice at least 24 h apart and, only if unanswered on both 
occasions, they were considered lost to FU. For patients unable to 
answer, the interview was lead with the primary caregiver or attending 
nurse in case of admittance to healthcare facilities. Each interview was 
conducted by trained quality abstractors. 

The study was conducted according to the guidelines of the Decla-
ration of Helsinki and its protocol approved by the local Ethical Review 
Board (Comitato Area Vasta Centro, CARE-COVID19 AOU Careggi 
Protocol 00/08761 April 2020). Each patient provided an informed oral 
consent which was recorded during the 1-month telephone interview. 

2.3. Study variables 

The survey interview screened for somatic (fatigue, dyspnea at rest, 
exertional dyspnea, palpitations, cough, chest pain, abdominal pain, 
ageusia, anosmia, bowel symptoms) and emotional (insomnia, confusion, 
altered sense of reality, loss of appetite, fear, and depression) symptoms 
which were routinely assessed during hospitalization and at 1, 3, 6, 9 
and 12 months after hospital discharge. 

Symptoms already present before SARS-CoV-2 infection, which had 
been recorded on hospital admission [10], were identified and were not 
considered for the analysis. Main comorbidities were noted. 

In addition, a series of questions were adapted to self-report and 
assess the frailty phenotype described by Fried and colleagues, which 
defines frailty as the presence of three or more out of five indicators: 
weakness, slowness/impaired mobility, weight loss, low physical ac-
tivity, and exhaustion needing assistance [9,11]. Persons with one or 
two indicators were classified as pre-frail, while those with three or 
more as frail [9]. 

2.4. Study endpoints 

Prevalence of COVID-19 symptoms at 12 months and their associa-
tion with baseline, pre-infection, patients’ characteristics. To provide 
additional information regarding their temporal trends, we described 
also both somatic and emotional symptoms prevalence at 1, 3, 6, 9 and 
12 months. 

2.5. Statistical analysis 

Continuous and categorical variables were reported as mean ±
standard deviation or as counts and percentages, respectively. Cate-
gorical variables were compared between groups with χ2 test, or Fisher’s 
exact test when the expected cell count was less than 5. For matched 
pairs at 1, 3, 6, 9 and 12 months the McNemar test was used. 

Binary logistic multivariable regression analysis (with backward 
stepwise deletion) was used to assess determinants of all, somatic and 
emotional symptoms. 

To describe baseline factors associated with persistence of symptoms 
at 12 months, the dependent variable was defined as follows: symptoms 
present in >1 standard deviation of the mean at 12 months were 

Table 1 
Baseline (month 1) characteristics of patients discharged after COVID-19 with a 
complete 12-month follow up.   

Overall N 
= 254 

No 
Symptoms N 

= 151 

Symptoms N 
= 103 

p 

Age (mean ± SD) 62 ± 15 59 ± 15 66 ± 14 <0.001 
<40 years, N (%) 21 (8.3) 15 (9.9) 6 (5.8) <0.001 
40–60 years, N (%) 94 (37.0) 68 (45.0) 26 (25.2)  
61–75 years, N (%) 82 (32.3) 42 (27.8) 40 (38.8)  
76–90 years, N (%) 57 (22.4) 26 (17.2) 31 (30.1)  
Women, N (%, yes vs no) 102 

(40.2) 
51 (33.8) 51 (49.5) 0.012 

Unintentional weight 
loss >5 kg, N (%) 

85 (33.5) 53 (35.1) 32 (31.1) 0.588 

Frail Phenotype, N (%) 88 (34.6) 41 (27.2) 47 (45.6) 0.001 
Pre-frail Phenotype, N 

(%) 
93 (36.6) 58 (38.4) 35 (34.0)  

Discharged home, N (%) 177 
(69.7) 

106 (71.6) 71 (70.3) 0.887 

Living with family 
member (spouse and/ 
or children), N (%) 

196 
(77.2) 

120 (79.5) 76 (73.8) 0.551 

Living with caregiver, N 
(%) 

6 (2.4) 2 (1.3) 4 (3.9)  

Living in a nursing 
facility, N (%) 

21 (8.3) 10 (6.6) 11 (10.7)  

Needing assistance for 
shopping/managing 
finances, N (%) 

141 
(55.5) 

75 (49.7) 66 (64.0) 0.043 

Needing assistance with 
therapy, N (%) 

95 (36.6) 43 (28.5) 52 (50.4) <0.001 

More than 2 symptoms 
at first contact, N (%) 

161 
(63.8) 

87 (57.6) 75 (72.8) 0.013 

Impaired mobility 
(confined to bed/ 
limited mobility),N 
(%) 

68 (26.7) 36 (23.8) 32 (31.0) 0.189 

Prior chronic 
comorbidities, N (%) 

180 
(70.9) 

104 (70.3) 76 (75.2) 0.389 

Allergies, N (%) 10 (3.9) 6 (4.0) 4 (3.9) 0.971 
Chronic Obstructive 

Pulmonary disease, N 
(%) 

10 (3.9) 1 (0.7) 9 (8.7) 0.002 

Diabetes Mellitus, N (%) 42 (16.5) 28 (18.5) 14 (13.6) 0.297 
History of Cancer, N (%) 20 (7.9) 9 (6.0) 11 (10.7) 0.170 
Hypertension, N (%) 89 (35.0) 56 (37.1) 33 (32.0) 0.408 
Ischemic Heart Disease, 

N (%) 
56 (22.0) 28 (18.5) 28 (27.2) 0.103 

For categorical variables, each line reports the absolute number and the per-
centage of patients presenting the indicated condition. 
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considered most frequent and chosen as dependent variable for regres-
sion analysis. 

All variables collected at baseline (1-month interview) with p<.10 
were entered into the multivariable models. A 2-sided p<.05 was 
considered statistically significant. Statistical analysis was performed 
using the SPSS, version 27.0, statistical package for Macintosh (IBM, 
Armonk, NY) and GraphPad Prism (Version 9.2.0  [283]) was used for 
graphs. 

3. Results 

3.1. Study population characteristics at first interview 

As of July 30th 2021, a total of 1825 patients were enrolled in the FU 
program and successfully completed 1-month interviews. Of these, 951 
(52.1%), 618 (33.4%), 296 (16.3%) and 254 (13.9%) completed the 
interviews at 3, 6, 9, and 12 months after discharge. The initial cohort of 
patients discharged 12 months before would have consisted of 273 in-
dividuals; of these, 19 (6.2%) were lost to FU either because they did not 
answer calls (N = 12) or refused to participate (N = 7). The character-
istics of the remaining 254 patients with a 12-month complete follow-up 
are reported in Table 1. 

Mean age at first telephone contact was 62±15 years (>75 years: 
22.4%) and 102 (40.2%) were women. Overall, 88 (34.6%) patients 
were categorized as frail and 93 (36.6%) as pre-frail. Only 3 patients 
were re-admitted due to pulmonary symptoms (COVID-19 negative 
swab). 

3.2. Persistence of symptoms 

All symptoms decreased over time (Fig. 1). The most prevalent (>5% 
at 12 months) somatic (Panel A) and psycho-emotional (Panel B) 
symptoms were fatigue, exertional dyspnea, cough, bowel complaints, 
and insomnia, confusion, fear, and depression, respectively. Notably, 
emotional symptoms like fear increased up to month 6 and only after-
wards decreased. At 12 months, 103 (40.5%) patients reported at least 

one of the most prevalent symptoms (Fig. 2, Panel A). A total of 72 
(28.3%) patients presented with somatic symptoms and 80 (31.4%) 
reported psycho-emotional ones, with 43 (17.0%) having symptoms of 
both classes. Notably, the proportion of frail symptomatic patients 
increased significantly over time, from 33.9% (N = 57/169) at 1 month 
to 45.6% (N = 47/103) at 12 months (p=.01, Fig. 2, Panel B). 

3.3. Factors associated with symptoms at 12 months 

At multivariable logistic regression analysis (Table 2; see also Sup-
plementary Table 1 for crude associations), factors associated with 
persistent symptoms at 12 months were frailty, age, female gender, >2 
symptoms at first interview, and chronic obstructive pulmonary disease 
(COPD). When considering symptoms by domain, frailty, COPD and >2 
symptoms at first interview were associated with somatic symptoms 
while age, female gender and >2 symptoms at first interview were 
associated with psycho-emotional symptoms. 

4. Discussion 

In this longitudinal, prospective cohort study of post-discharge 
COVID-19 patients, burden of symptoms not attributable to alterna-
tive, pre-existing, chronic diagnoses decreased over time but remained 
as high as 40% at 12 months. The most common (prevalence >5%) 
symptoms at 12-month contact were fatigue, exertional dyspnea, 
insomnia, confusion, fear, depression, cough, and bowel symptoms. 
Furthermore, different symptoms had different trends over time while 
somatic symptoms all decreased from month 1 to 12, emotional symp-
toms like fear increased up to month 6 and only afterwards decreased. 

Age, female gender, COPD, >2 symptoms at first interview, and 
frailty were associated with a higher probability of reporting symptoms 
at one year. When considering separately the two symptom domains, 
frailty was associated with somatic symptoms, while female gender, age, 
and symptoms at first interview were associated with psycho-emotional 
ones. 

The prevalence and persistence of symptoms reported by patients in 

Fig. 1. Persistence of major symptoms at 1, 3, 6, 9 and 12 months by domain (Panel A, Somatic symptoms, Panel B, Emotional symptoms). The dotted line on the Y 
axis corresponds to the 5% cut-off value for most frequent symptoms. 
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Fig. 2. Panel A: Patients (%) with one or more symptoms at 1, 3, 6, 9 and 12 months. Panel B: proportion (%) of patients with symptoms by frailty status.  
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our follow-up study is consistent with early evidence from United States 
[12], United Kingdom [13] and other international studies [14,15] of 
cohorts with much shorter follow-up, and proves that the effects of 
COVID-19 extend long beyond the acute phase. This strengthens the 
importance of specific and individually tailored care after COVID-195. 

Advanced age and male gender have been associated with a more 
aggressive COVID-19 acute phenotype [10] and, therefore, a greater 
long-term persistence of symptoms might be expected in older males 
[16,17]. Conversely, in our study women had an almost two-fold higher 
probability of emotional symptoms persistence at 12 months, reinforc-
ing the view that gender-related differences in coping with hospitali-
zation and acute care may extend well beyond the previously reported 
three-month duration [18]. This unexpected finding represents a nov-
elty in the increasing number of studies on long-COVID. 

The close association of COPD with the overall and somatic symp-
toms was remarkable. COPD has been already linked with an increased 
risk of severe pneumonia and poorer outcomes in the acute phase [19]. 
Although our results should be considered with caution due to the small 
numbers of patients with a COPD diagnosis, we found that this condition 
may predispose to longer symptom persistence, likely due to poor un-
derlying lung reserves. [20] 

During the COVID-19 pandemic, the frail phenotype [21] has been 
considered as a potential marker of vulnerability, leading to prolonged 
hospital stay and increased acute mortality, even beyond the impact of 
older age [22–24]. In general, frailty has been linked to worse outcomes 
in both acute and chronic care settings. Although its assessment in in-
dividuals aged <65 years warrants caution, reports have shown 
pre-frailty to be closely linked to higher morbidity (like ischemic heart 
disease and COPD) and mortality in individuals of all ages and have 
suggested that its identification and management in older, as well as in 
middle aged patients may be an effective strategy to improve healthcare 
and clinical outcomes [24]. 

Given the clinical context of the COVID-19 pandemic, with a greater 
prevalence of patients >65 years particularly among those requiring 
hospitalization, assessment of frailty status could be implemented prior 
to discharge and in early follow-up, to identify those individuals at 
higher risk of long-term persisting symptoms and, possibly, of incident 
disability. As a case in point, patients discharged with COVID-19 with 
symptoms including mood disorders, fatigue, and perceived cognitive 
impairment at 3 months had more difficulties on resumption of func-
tional and occupational activities [25]. Thus, assessment of functional 
status could be a proxy to further clinical and social evaluation. 

Our study has some limitations. The results reflect a prospective 
single-center telephone follow-up which could have led to a bias in 
symptom recall and limit the representativeness of the cohort. However, 
our sample seems to have an adequate representation of Italian patients 
with an age range between 18 and 90 years and an almost balanced 
gender distribution. Moreover, some patients may have been too 
symptomatic to answer the call and potentially lead to a selection bias in 
the enrollment in the study. For this reason, when necessary, study 
operators interviewed also primary caregivers. In addition, assessment 
of possible associations of symptoms with instrumental/bio-humoral 
characteristics was unfeasible due to the lockdown restriction as well 

as further characterization of symptoms. Finally, frailty status, which 
represents a general functional framework, was assessed only at the 
baseline evaluation, and was not monitored afterwards. 

To our knowledge, this is the first study to explicitly describe the 
health status in a large, real-life population of COVID-19 patients at 12 
months that specifically investigated persistence of symptoms which 
were not present prior to SARS-CoV-2 infection. 

5. Conclusions 

In this prospective cohort study of COVID-19 patients, almost one-in- 
two patients reported COVID-19-related symptoms at 12 months after 
hospital discharge. Fatigue, exertional dyspnea, insomnia, confusion, 
fear, depression, cough, and bowel symptoms were the most common 
symptoms at 12-month contact. Age, gender, COPD, >2 symptoms at 
baseline and frailty at baseline were associated with a higher probability 
of symptoms, highlighting potential patient categories who may benefit 
from specific follow up strategies. Ongoing longitudinal follow-up is 
needed to better characterize the natural history and pathogenesis of the 
Long-COVID. 
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