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Table 1 

Demographic, clinical and hospitalization data ( n = 1142). 

Age, mean (SD), years 61 (17) 

Gender, male/female (%) 601/541 

Weight, mean (SD), kg. 70 (15) 

Height, mean (SD), cm. 166 (10) 

Medical co-morbidities 

Hypertension 

Diabetes 

Chronic Heart Disease - Cardiovascular Disease 

Rheumatological Disease 

Asma 

Obesity 

Chronic Obstructive Pulmonary Disease 

Stroke 

Other (cancer, kidney disease) 

291 (25.5%) 

145 (13%) 

144 (13%) 

61 (5.5%) 

55 (5%) 

54 (5%) 

51 (4.5%) 

29 (2.5%) 

105 (9%) 

Stay at the hospital, mean (SD), days 14 (12) 

Intensive Care Unit (ICU) admission 

Yes/No, n (%) 

Stay at ICU, mean (SD), days 

80 (7%) / 1062 

(93%) 

15 (13) 

Anxiety/Depressive Symptom, n (%) 

Anxiety Symptoms (HADS- A ≥ 12 points) 

Depressive Symptoms (HADS- D ≥ 10 points) 

Sleep Quality, n (%) 

Poor Sleep Quality (PSQI ≥ 8 points) 

185 (16.2%) 

225 (19.7%) 

394 (34.5%) 
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Evidence supports the presence of a plethora of symptoms after 

uffering severe acute respiratory syndrome coronavirus 2 (SARS- 

oV-2) infection. The prevalence rate of these post-COVID symp- 

oms ranges from 35 to 60% depending on the symptom and the 

ollow-up period. 1 One letter to the Editor and one full-text in 

ournal of Infection found that fatigue and dyspnea are the most 

revalent post-COVID symptoms in both hospitalized 

2 and non- 

ospitalized 

3 patients. Post-COVID sequalae include general, res- 

iratory, physical, gastrointestinal, neurological, and mental symp- 

oms. A scoping review observed that anxiety and depression are 

lso prevalent post-COVID symptoms; 4 however, most of published 

tudies have follow-up periods < 3 months, sample sizes < 300 

articipants, and were conducted at single centers. 4 We have re- 

ently published in a letter to the Editor in Journal of Infection, a 

ulticenter study assessing post-COVID symptoms and their as- 

ociated risk factors seven months after hospital discharge 5 . This 

tudy observed that 80% of hospitalized COVID19 survivors exhib- 

ted at least one post-COVID symptom seven months after hospi- 

al discharge, being fatigue and dyspnea the most prevalent. No 

ata about the prevalence of mood disorders was provided. Here 

e present secondary data of that multicenter study analyzing the 

revalence of depressive and anxiety levels and sleep quality. 

Briefly, this multicenter observational study included 1200 hos- 

italized patients randomly selected from four public hospitals 

n Madrid, Spain (300 from each hospital) with a diagnosis of 

ARS-CoV-2 by RT-PCR technique and radiological findings dur- 

ng the first wave of the pandemic (March 10th to May 31st, 

020). Local Ethics Committees of all hospitals approved the 

tudy (HCSC20/495E, HUFA 20/126, HUF/EC1517, HUIL /092–20, 

RJC0907202015920). Informed consent was obtained from all par- 

icipants. 

Patients were scheduled for a telephone interview by trained 

esearchers a mean of 7.0 months (SD 0.6) after hospital discharge. 

linical (i.e., age, gender, height, weight, pre-existing comorbidi- 

ies) and hospitalization (e.g., symptoms at hospital admission, 

ays at hospital, intensive care unit [ICU] admission) data were 

ollected from hospital medical records. In addition to a prede- 

ermined list of post-COVID symptoms previously described 

5 , de- 

ressive/anxiety level and sleep quality were also collected. The 

ospital Anxiety and Depression Scale (HADS) was used to as- 

ess anxiety (HADS-A, 7 items, 0–21 points) and depressive (HADS- 

, 7 items, 0–21 points) symptoms. 6 We considered the cut-off

cores recommended for Spanish population (HADS- A ≥ 12 points; 

ADS- D ≥ 10 points) suggestive of clinical anxiety and depressive 

ymptoms, respectively 7 . The Pittsburgh Sleep Quality Index (PSQI) 

as used to assess the sleep quality the previous month by us- 

o

ttps://doi.org/10.1016/j.jinf.2021.06.022 

163-4453/© 2021 The British Infection Association. Published by Elsevier Ltd. All rights r
ng 19 self-reported questions assessing the usual bed time, usual 

ake time, number of hours slept, and number of minutes to fall 

sleep. 8 A total score ranging from 0 to 21 points is calculated, 

igher scores indicate worse sleep quality, and a score > 8.0 points 

s indicative of poor sleep quality. 8 

Descriptive data are presented as mean (standard deviation, 

D) or percentages as appropriate. Multivariate Poisson regres- 

ion prediction and risk models were constructed to identify clin- 

cal/hospitalization variables associated with the presence of post- 

OVID anxiety/depressive symptoms and poor sleep quality. Ad- 

usted Odd Ratio (OR) with 95% confidence intervals (95%CI) were 

alculated. 

As previously reported, a total of 1142 (48% women, mean age: 

1, SD: 17 years) were included. Data on symptoms at hospi- 

al admission, previous co-morbidities, or other post-COVID symp- 

oms have been previously published. 5 Table 1 summarizes clini- 

al and hospitalization data related to the current analysis. Seven 

onths after hospitalisation, 16.2% patients showed anxiety symp- 

oms ( ≥ 12 points), 19.7% depressive symptoms ( ≥ 10 points), and 

4.5% poor sleep quality ( ≥ 8 points). Only 50.4% ( n = 575) of the

ncluded patients did not report depressive/anxiety symptoms or 

oor sleep quality at seven months after hospital discharge. Signif- 

cant positive associations between anxiety and depressive symp- 

oms (r: 0.759, P < 0.001) and between sleep quality with anxiety 

r: 0.239, P < 0.001) and depressive (r: 0.340, P < 0.001) symptoms 

bserved. 
eserved. 

https://doi.org/10.1016/j.jinf.2021.06.022
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The regression models revealed that female (OR1.88, 95%CI 

.35–2.51, P < 0.001), the number of days at the hospital (OR1.02, 

5%CI 1.01–1.03, P = 0.04), the number of pre-existing medi- 

al comorbidities (OR1.23, 95%CI 1.02–1.45, P = 0.022) and the 

umber of symptoms at hospital admission (OR1.37, 95%CI 1.13–

.67, P = 0.001) were associated with depressive symptoms. Only 

he number of symptoms at hospital admission (OR1.29, 95%CI 

.04–1.58, P = 0.015) was significantly associated with anxiety. 

inally, poor sleep quality was associated with female gender 

OR2.15, 95%CI 1.65–2.80; P < 0.001), number of days at hospital 

OR1.02, 95%CI 1.001–1.035, P < 0.001), the number of comorbidi- 

ies (OR1.34, 95%CI 1.15–1.57, P < 0.001), and number of symptoms 

t hospital admission (OR1.31, 95%CI 1.12–1.54, P < 0.001). 

This multicenter study revealed that almost 50% of hospitalised 

OVID-19 survivors experienced anxiety or depressive symptoms 

nd/or poor sleep quality seven months after hospital discharge. 

pecifically, anxiety symptoms were observed in 16.2% of patients, 

epressive symptoms in 19.7%, and poor sleep quality in 34.5%. 

ur prevalence rates of post-COVID depressive or anxiety symp- 

oms and poor sleep quality should be considered significant since 

atients were evaluated seven months after hospital discharge, 

ut were lower than prevalence data previously reported (40–

5%) during the acute hospitalisation period. 9 Previous studies in- 

estigating post-COVID mood disorders included follow-up < 3 

onths, smaller samples and individuals recruited from just one 

enter. The current study increases evidence to the literature with 

 large, multicenter design evaluating long-term post-COVID anxi- 

ty/depressive levels and sleep quality. 

Early recognition of long-term post-COVID effects and asso- 

iated risk factors will facilitate diagnosis and multidisciplinary 

trategies for these patients. 10 We identified that female gender, 

onger stay at hospital, higher number of comorbidities, and higher 

umber of symptoms at hospital admission were risk factors as- 

ociated with depressive symptoms and poor sleep quality, but 

ot with anxiety levels. Similar risk factors were identified for the 

umber of post-COVID symptoms (not including mood disorders) 

n our previous letter 5 . Future studies determining the role of these 

isk factors in the development of long-term post-COVID symp- 

oms are guaranteed. 

Finally, these results should be considered attending study 

eaknesses. First, only hospitalized patients were included. Sec- 

nd, patients with diagnosed psychiatric diseases were excluded. 

hird, we did not collect objective measures of COVID-19 disease, 

.g., inflammatory biomarkers, blood oxygen saturation. 
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