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Abstract 

Background: Short and long-term sequelae after admission to the intensive care unit (ICU) for 
coronavirus disease 2019 (COVID-19) are to be expected, which makes multidisciplinary care key in the 
support of physical and cognitive recovery. 
Objective: To describe, from a multidisciplinary perspective, the sequelae one month after hospital 
discharge among patients who required ICU admission for severe COVID-19 pneumonia. 
Design: Prospective cohort study. 
Environment: Multidisciplinary outpatient clinic. 
Population: Patients with severe COVID-19 pneumonia, post- ICU admission. 
Methods: A total of 104 patients completed the study in the multidisciplinary outpatient clinic. The tests 
performed included spirometry, measurement of respiratory muscle pressure, loss of body cell mass 
(BCM) and BCM index (BCMI), general joint and muscular mobility, the short physical performance 
battery (SPPB or Guralnik test), grip strength with hand dynamometer, the six-minute walk test 
(6-MWT), the functional assessment of chronic illness therapy-fatigue scale (FACIT-F), the European 
quality of life-5 dimensions (EQ-5D), the Barthel index and the Montreal cognitive assessment test 
(MoCA). While rehabilitation was not necessary for 23 patients, 38 patients attended group rehabilitation 
sessions and other 43 patients received home rehabilitation.  
Endpoints: The main sequelae detected in patients were fatigue (75.96%), dyspnoea (64.42%) and 
oxygen therapy on discharge (37.5%). The MoCA showed a mean score compatible with mild cognitive 
decline. The main impairment of joint mobility was limited shoulder (11.54%) and shoulder girdle (2.88%) 
mobility; whereas for muscle mobility, lower limb limitations (16.35%) were the main dysfunction. Distal 
neuropathy was present in 23.08% of patients, most frequently located in lower limbs (15.38%). Finally, 
50% of patients reported moderate limitation in the EQ-5D, with a mean score of 60.62 points (SD 20.15) 
in perceived quality of life. 
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Conclusions: Our findings support the need for a multidisciplinary and comprehensive evaluation of 
patients after ICU admission for COVID-19 because of the wide range of sequelae, which also mean that 
these patients need a long-term follow-up. 
Impact on clinical rehabilitation: This study provides data supporting the key role of rehabilitation 
during the follow-up of severe patients, thus facilitating their reintegration in society and a suitable 
adaptation to daily living. 

Key words: COVID-19, respiratory failure, sequela, multidisciplinary 

Introduction 
Coronavirus disease 2019 (COVID-19) is a 

relatively new disease in the public health context, 
which was first notified in Wuhan (China) in 
December 2019. The WHO declared COVID-19 a 
pandemic on 11 March 2020 because of its alarming 
levels of propagation and severity [1,2]. The impact of 
this health emergency has increased the load on 
healthcare systems and the demand for rehabilitation 
during and after the disease [3]. 

On the other hand, the 2010 meeting of the 
Society of Critical Care Medicine coined the term 
"post intensive care syndrome" (PICS) to describe the 
physical, cognitive and mental health deficiencies that 
present after admission to intensive care once the 
acute phase of disease has passed [4]. In addition, all 
survivors benefit from multidisciplinary management 
by intensive-care specialists, neuropsychiatrists, 
physiotherapists and respiratory therapists, who may 
employ both pharmacological and non-pharmaco-
logical measures [6,7]. 

Before the SARS-CoV2 pandemic, studies had 
described the sequelae after admission for adult 
respiratory distress syndrome, reporting a significant 
proportion of surviving patients with considerable 
sequelae in their functional capacity and state of 
health in their first months of recovery [8]. 

The arrival of the COVID-19 pandemic led to an 
exponential increase in the number of critical patients 
requiring intensive care. As a consequence, the 
intensive care units (ICUs) were overwhelmed by 
patients with severe hypoxia secondary to bilateral 
pneumonia and many of them had serious and 
multifactorial disabling sequelae. These sequelae were 
associated with a prolonged stay in ICU, respiratory 
distress [9], aggressive therapies (e.g., use of 
experimental treatments, turning patients to the prone 
position...) and direct effects of the coronavirus. To 
date, a dozen studies have evaluated different aspects 
of these sequelae, such as cognitive decline [10], motor 
effects that require rehabilitation and their impact on 
quality of daily life [11] (e.g., pain or discomfort, 
anxiety or depression, self-care and usual activity), 
perceived level of fatigue [12], intolerance to exercise, 
dyspnoea on moderate exertion and asthenia, in 
addition to limitations on physical capacity, 

respiratory function deterioration and its influence on 
psychological health [13,14]. All of which make a 
multidisciplinary approach necessary for these 
patients because of the complexity of their symptoms. 
Above and beyond the final medical objective of 
recovering pulmonary function, there are other goals, 
such as the functional recovery and reintegration in 
and suitable adaptation to life in society [2,15,16]. 

This new reality has led some hospitals to create 
tools to facilitate the follow-up of these complex 
patients. In June 2020, the Hospital Universitario 
Virgen de la Victoria (Malaga, Spain) established a 
multidisciplinary circuit consisting of the main 
specialties involved in the treatment of COVID-19 and 
its medical consequences. During the first visit, one 
month after hospital discharge, sequelae were 
detected at a one-stop clinic where interventions were 
initiated. In the subsequent follow-up visits, both 
sequelae and interventions were monitored. 

The aim of this study was to evaluate the 
sequelae found at one month after hospital discharge 
among patients with COVID-19 severe bilateral 
pneumonia from a multidisciplinary approach with 
different specialists. In the initial post-ICU visit, ICU 
specialists and, subsequently, specialists in physical 
medicine and rehabilitation, endocrinology and 
nutrition, mental health and pneumology. 

Methods 
Study design 

An observational retrospective study of patients 
who required admission to the ICU of the Hospital 
Universitario Virgen de la Victoria (Malaga, Spain) 
between April 2020 and October 2021 for severe 
COVID-19 pneumonia. 

Participants 
All of the patients admitted to the ICU had 

indications for aggressive measures, with a need for 
oxygen > 15 L/min and partial pressure of oxygen in 
arterial blood (PaO2) < 200 mmHg. Our study 
included survivor patients, who were given appoint-
ments for the post-COVID-19 multidisciplinary care 
circuit, where they were assessed at a "one-stop clinic" 
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by specialists in physical medicine and rehabilitation, 
endocrinology, pneumology, mental health and 
intensive care. Because the Hospital Universitario 
Virgen de la Victoria is a referral centre for other 
health districts, we excluded both patients who had 
been referred from other hospitals as a consequence of 
pressure on the healthcare system within the 
epidemiological context and foreign patients because 
of the difficulty of completing their follow-up. 

Variables from the ICU 
Using the medical records of the patients, we 

compiled the baseline sociodemographic character-
istics, comorbidities, treatment required during their 
stay in the ICU, type of life support, mechanical 
ventilation, need for prone positioning, muscle 
relaxation, treatment received and complications after 
hospital admission. We also collected outcomes from 
the assessments of different specialists and the need 
for the inclusion of these patients in the rehabilitation 
programme, whether in group sessions or at home. 
The assignation of rehabilitation groups was based on 
the functional status of patients and the perceived 
sequelae at the first evaluation. 

During a one-year follow-up period, we 
collected data from patients at the first and subseq-
uent 3-, 6-, 9- and 12-month visits. Some patients did 
not require follow-up because they improved and 
were discharged from the rehabilitation programme. 
Not all patients required evaluation by all of the 
specialists included in the programme. 

Variables from the multidisciplinary care 
circuit 

The clinical protocol of the multidisciplinary care 
included: 
• Medical history with details of quality of life 

before COVID-19, independence for activities of 
daily living, need for assistance when walking, 
fatigue, physical exercise habits, pain and 
weakness. 

• Data collected during hospitalisation: duration 
of hospitalisation (days), ICU stay (days), 
administered respiratory therapy, duration of 
mechanical ventilation (days), treatment given, 
duration of muscle relaxant exposure (days) and 
cycles of prone positioning.  

• Data collection on sequelae: 
o Otorhinolaryngological sequelae. 
o Psychological/psychiatric sequelae: those 

sequelae that were described in the mental 
health visit using a clinical interview, and a 
record of the use of benzodiazepines and 
antidepressants consumed. 

o Respiratory sequelae: the need for oxygen 
therapy on discharge and at subsequent 
check-ups, dyspnoea (modified medical 
research council [mMRC] dyspnoea scale), 
spirometry (forced vital capacity [FVC], 
forced expiratory volume in first second of 
forced breath [FEV1] and FEV1/FVC ratio) 
[17] and respiratory muscle pressure 
(maximal inspiratory pressure [MIP] and 
maximal expiratory pressure [MEP]) [18]. 
MIP mainly evaluates the force of 
inspiratory muscles (e.g., the diaphragm), 
whereas MEP evaluates the force of the 
muscles that contribute to expiration (e.g., 
the intercostal and abdominal muscles). 
Normal values for MIP were those greater 
than or equal to 75 cm H2O in men and 50 
cm H2O in women, and normal values for 
MEP were those greater than or equal to 100 
cm H2O in men and 80 in women. 

o Nutritional sequelae [19–21]: Weight loss 
after hospital admission (kg) and changes in 
body cell mass (BCM) and BCM index 
(BCMI). 

• Physical examination and tests: 
o Physical examination: General joint 

mobility and general muscular mobility. 
o The short physical performance battery 

(SPPB or Guralnik test) [22]. The SPPB is an 
assessment tool for evaluation of lower 
extremity functioning and consists of three 
different tests: balance, walking speed and 
standing up, and sitting down in a chair five 
times. The score is between 0 and 12, and a 
score < 10 indicates frailty and high risk of 
disability and falls. 

o Grip strength with a hand dynamometer 
[23,24]. The most commonly used and 
accepted method to assess grip strength; it 
is recognised by the American Society of 
Hand Therapists. 

o The six-minute walk test (6-MWT) [25]. The 
6-MWT assesses distance (walking less than 
350 m in 6 minutes is associated with an 
increase in mortality among patients with 
chronic pulmonary diseases, heart failure or 
pulmonary hypertension), desaturation 
(prognostic indicator for interstitial lung 
disease) and number of stops. 

• Quality of life questionnaires: 
o The functional assessment of chronic illness 

therapy-fatigue scale (FACIT-F) [26,27]. 
o The European quality of life-5 dimensions 
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questionnaire (EQ-5D) [19]. The EQ-5D is a 
standardised instrument for health-related 
quality of life that is self-administered for 
mobility, self-care, usual activities, 
pain/discomfort, anxiety/depression. The 
visual analogue scale (VAS) is also used to 
assess perceived quality of life. 

o The Barthel index [28]. This test measures 
the ability to perform basic activities of 
daily living and level of independence. It is 
a good predictor of mortality and response 
to rehabilitation treatments and assesses the 
functional outcomes and capacity to return 
to activities of daily life. 

o The Montreal cognitive assessment test 
(MoCA) [29,30]. The MoCA was used for 
evaluation of sequelae from a cognitive 
perspective. This test evaluates eight 
cognitive domains: attention, concentration, 
working memory and short-term memory, 
visuospatial abilities, verbal fluency, 
language and executive functions. The 
maximum score is 30 and the proposed 
cut-off point 26, with a sensitivity of 90% 
and a specificity of 87%. 

Ethical considerations 
The study was approved by the Regional Ethics 

Committee of the Hospital Universitario Virgen de la 
Victoria (project Id. POSTUCI21-1654-N-21) in 
accordance with the Ethical Principles for Medical 
Research Involving Human Subjects adopted in the 
Declaration of Helsinki by the World Medical 
Association (64th WMA General Assembly, Fortaleza, 
Brazil, October 2013) and the Regulation (EU) 
2016/679 of the European Parliament and of the 
Council 27 April 2016 on the protection of natural 
persons with regard to the processing of personal data 
and on the free movement of such data (General Data 
Protection Regulation). Therefore, alphanumeric 
codes were used by the specialists and researchers 
during the evaluation sessions and preparation of 
database in order to maintain privacy and 
confidentiality of the participants. All patients who 
were included in the present study gave informed 
consent for the use of their anonymised data in the 
knowledge that this was a descriptive study for 
baseline characteristics. They also authorised their 
long-term follow-up. Patients were able to revoke 
their informed consent and withdraw from the study 
whenever they wished. Only one patient did not wish 
to participate in the study and did not sign the 
informed consent. 

Statistical analysis 
The baseline sociodemographic and clinical 

characteristics of the patients are expressed as a mean 
and standard deviation [mean (SD)] for quantitative 
variables, and absolute values with percentages [n 
(%)] for qualitative variables. The sequelae and results 
derived from tests/questionnaires at the clinic during 
the follow-up were also expressed using quantitative 
(continuous or discrete) and qualitative variables. All 
statistical analyses of the database were performed 
using the IBM SPSS Statistics version 24 (IBM, 
Armonk, NY, USA).  

Results 
Participants 

A total of 360 patients with severe COVID-19 
pneumonia were admitted to the ICU of the Hospital 
Universitario Virgen de la Victoria from April 2020 to 
October 2021 and the multidisciplinary post-ICU 
clinic included 104 patients who completed the study. 
Of the remaining patients, 127 died during the 
hospital admission, 74 did not meet the inclusion 
criteria (33 patients were transferred from other 
hospitals, 40 patients were foreigners and one patient 
did not wish to participate in the follow-up) and 55 
were lost to follow-up after discharge. 

Sociodemographic and clinical characteristics 
We collected the baseline sociodemographic and 

clinical characteristics of the 104 patients, which are 
shown Table 1. 

Sociodemographic data 
The patients were predominantly male (77.9%) 

and the mean age was 56.7 years (SD 13.8). According 
to the usual body mass index (BMI) before the 
hospital admission, the patients were mainly 
classified into class 1 obesity (30.8%) and overweight 
(29.8%), followed by class 2 obesity (17.3%), class 3 
morbid obesity (15.4%) and normal weight (6.7%). 
Regarding smoking habits, 44.2% of patients 
described themselves as former smokers and 3.8% 
were smokers. 

Comorbidity and previous medical complications 
The most prevalent comorbidity in these patients 

was arterial hypertension (48.1%), followed by 
dyslipidaemia (30.8%) and diabetes mellitus (27.9%). 
However, there were other previous medical 
complications that were also considered in the study. 
Thus, 23 patients (22.2%) had a previous history of 
respiratory problems: obstructive sleep apnoea (OSA) 
(10.6%), asthma (8.7%) and chronic obstructive 
pulmonary disease (COPD) (2.9%); 11 patients (10.6%) 
had a cardiological history: ischaemic heart disease 
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(4.8%), arrhythmias (2.9%), valvular heart disease 
(1.9%) and hypertensive cardiomyopathy (1.0%); 8 
patients (7.7%) had a history of orthopaedic problems: 
prior fractures (3.8%), osteoarthritis (1.9%) and 
myalgia (1.0%); and only 2 patients had a history of 
kidney disease (1.9%). 

 
 

Table 1. Baseline sociodemographic and clinical characteristics of 
the patients 

VARIABLE RESULT 
Sex [n (%)] n 

Man 
Woman 

104 
81 (77.9) 
23 (22.1) 

Age (> 60 years) [n (%)] 54 (51.9) 
Age [mean (SD)] 56.69 (13.76) 
BMI (kg/m2) [n (%)] Normal (18.5-24.9) 

Overweight (25-29.9) 
Obese 1 (30-34.9) 
Obese 2 (35-39.9) 
Morbid obese (>40) 

7 (6.7) 
31 (29.8) 
32 (30.8) 
18 (17.3) 
16 (15.4) 

Smoking [n (%)] Smoker 
Ex-smoker 
Non-smoker 

4 (3.8) 
46 (44.2) 
54 (51.9) 

Comorbidity [n (%)] High blood pressure 
Diabetes  
Dyslipidaemia 

50 (48.1) 
29 (27.9) 
32 (30.8) 

Respiratory history 
[n (%)] 

Total 
COPD 
Asthma 
OSA 

23 (22.2) 
3 (2.9) 
9 (8.7) 
11 (10.6) 

Cardiological 
history [n (%)] 

Total 
Ischaemic heart disease 
Arrhythmias 
Valvular heart disease 
Other 

11 (10.6) 
5 (4.8) 
3 (2.9) 
2 (1.9) 
1 (1.0) 

Orthopaedic history 
[n (%)] 

Total 
Prior fractures 
Arthritis 
Myalgia 
Osteoarthritis 

8 (7.7) 
4 (3.8) 
1 (1.0) 
1 (1.0) 
2 (1.9) 

Kidney disease [n (%)] 2 (1.9) 
Duration ICU stay (days) [mean (SD)] 21.87 (19.64) 
Duration hospitalization (days) [mean (SD)] 47.34 (49.56) 
COVID-19 
treatment(s) 

High-flow nasal cannula [n (%)] 
Invasive mechanical ventilation [n 
(%)] 
Tracheotomy [n (%)] 
ECMO [n (%)] 
Mechanical ventilation (days) [mean 
(SD)] 
Delay intubation (days) [mean (SD)] 
Prone positioning (days) [mean (SD)] 

48 (46.2) 
56 (53.8) 
34 (32.7) 
1 (0.96) 
27.14 (21.58) 
1.33 (2.16) 
3.70 (2.12) 

Pharmacological 
treatment(s) 

Hydroxychloroquine [n (%)] 
Tocilizumab [n (%)] 
Interferon beta [n (%)] 
Lopinavir–ritonavir [n (%)] 
Muscle relaxant (days) [mean (SD)] 

22 (21.2) 
61 (58.7) 
18 (17.3) 
20 (19.2) 
7.70 (6.72) 

Abbreviations: BMI: body mass index; ECMO: extracorporeal membrane 
oxygenation; COPD: chronic obstructive pulmonary disease; OSA: obstructive 
sleep apnoea. 

 
 

Therapeutic procedures for COVID-19 
The mean stay in the ICU was 21.9 days (SD 19.6) 

and the mean period of hospitalisation was 47.3 days 
(SD 49.6). Regarding the clinical procedures of these 
patients, invasive mechanical ventilation was 

necessary for 53.8% of patients, and 46.2% of patients 
required high-flow nasal cannula therapy. All of the 
patients who required mechanical ventilation 
underwent an initial therapy with high-flow nasal 
cannula and the mean delay in orotracheal intubation 
from admission was 1.3 days (SD 2.2). The mean 
duration of mechanical ventilation was 27.1 days (SD 
21.6) and tracheotomy with prolonged orotracheal 
intubation was necessary for 60.71% of patients who 
had mechanical ventilation. 

The mean number of prone positioning cycles 
was 3.7 (SD 2.1). 

The pharmacological treatment administered 
during the ICU stay was primarily tocilizumab 
(58.7%) and glucocorticoids (98.0%), followed by 
other drugs employed exclusively during the first 
wave of COVID-19, such as hydroxychloroquine 
(21.2%), lopinavir–ritonavir (19.2%) and interferon 
beta (17.3%). During the admission, 6.7% of patients 
received muscle relaxants for a mean period of 7.7 
days (SD 6.7). 

Sequelae after hospital discharge 
A multidisciplinary team assessed the sequelae 

after hospital discharge from different specialities 
(Table 2).  

Nutritional sequelae 
In nutritional terms, there was a weight loss of 

10.8 kg (SD 7.9) and an active BCMI of 9.6 kg (SD 2.5) 
in men and 9.5 kg (SD 6.5) in women. 

Otorhinolaryngological sequelae 
Important otorhinolaryngological sequelae were 

observed in these patients (22.11%). Specifically, the 
patients were mainly diagnosed with aphonia 
(13.5%), followed by aural or glottic granuloma 
(2.9%), tracheal stenosis (2.9%), hearing loss (1.9%) 
and tracheostomy fistula (1.0%). 

Psychological and psychiatric sequelae 
Regarding the psychological/psychiatric 

abnormalities, we found important sequelae related to 
mood disorders and emotional responses. Thus, 17 
patients (16.3%) were diagnosed with anxiety and/or 
depression during the follow-up: anxiety (5.8%), 
depression (2.9%) and mixed anxiety–depressive 
disorder (11.5%); and 12 patients showed adjustment 
disorder (11.5%). In contrast, 11 patients showed a 
condition compatible with a normal experiential 
reaction (10.6%). Secondary to these mood 
abnormalities, 26.0 % of patients reported insomnia 
and an elevated consumption of psychotropic drugs 
(28.8% benzodiazepines and 26.9% antidepressants). 
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Table 2. Sequelae detected in patients who suffered from severe 
COVID-19 pneumonia after hospital discharge 

VARIABLE  RESULT 
Weight loss post-ICU (kg) [mean (SD)] 10.76 (7.86) 
BCM (kg) in men [mean (SD)] 28.43 (6.71) 
BCM (kg) in women [mean (SD)] 21.30 (11.97) 
BCMI (kg) in men [mean (SD)] 9.59 (2.54) 
BCMI (kg) in women [mean (SD)] 9.54 (6.51) 
ENT [n (%)] Total 

Aphonia 
Glottic/aural granuloma 
Tracheal stenosis 
Hearing loss 
Tracheostomy fistula 

23 (22.11) 
14 (13.46) 
3 (2.88) 
3 (2.88) 
2 (1.92) 
1 (0.96) 

Psychological/psychiatric 
disorders [n (%)] 

Normal experiential reaction 
Anxiety 
Depression 
Anxiety-depressive disorder 
Adjustment disorder 

11 (10.58) 
6 (5.77) 
3 (2.88) 
8 (7.69) 
12 (11.54) 

Insomnia [n (%)] 27 (25.96) 
Benzodiazepine consumption [n (%)] 30 (28.84) 
Antidepressant consumption [n (%)] 28 (26.92) 
mMRC dyspnoea [n (%)] Grade 0 

Grade 1 
Grade 2 
Grade 3 

37 (35.58) 
33 (31.73) 
25 (24.04) 
9 (8.65) 

Home oxygen therapy [n 
(%)] 

On hospital discharge 
At 6-month follow-up  

39 (37.50) 
9 (8.65) 

Joint mobility [n (%)] Normal 
Shoulder limitations 
Shoulder girdle limitation 
Wrist limitations 
Hip limitations 
Lower limb limitations 

66 (63.46) 
12 (11.54) 
3 (2.88) 
2 (1.92) 
1 (0.96) 
1 (0.96) 

Muscular mobility [n (%)] Normal 
Gait abnormalities 
General limitation 
Shoulder girdle limitation 
Upper limb limitations 
Lower limb limitations 

51 (49.04) 
1 (0.96) 
7 (6.73) 
3 (2.88) 
6 (5.77) 
17 (16.35) 

Painful conditions [n (%)] Total 
Cervicobrachialgia 
Neuropathic 
Lumbar-sciatic 
Facet syndrome 
Multiple enthesopathies 
Meralgia paresthetica 

28 (26.92) 
1 (0.96) 
14 (13.46) 
5 (4,81) 
1 (0.96) 
6 (5.77) 
8 (7.69) 

Distal neuropathy [n (%)] Total 
Upper limb  
Lower limb  
Upper & lower limb 

24 (23.08) 
9 (8.65) 
16 (15.38) 
3 (2.88) 

Brachial plexopathy [n (%)] 6 (5.77) 
Talipes equinovarus [n (%)] Unilateral 

Bilateral 
5 (4,81) 
3 (2.88) 

Aid [n (%)] Without aid 
Walking stick/frame 
Wheelchair 

85 (81.73) 
16 (15.38) 
3 (2.88) 

Fatigue/tiredness [n (%)] Total 
Mild effort 
Moderate effort 
Great effort 

79 (75.96) 
10 (9.62) 
50 (48.08) 
19 (18.27) 

MoCA [mean (SD)] 21.35 (9.93) 
Abbreviations: BCM: body cell mass; BCMI: body cell mass index; ENT: ear, nose 
and throat - otorhinolaryngology; mMRC: modified medical research council 
dyspnea scale; MoCA: Montreal cognitive assessment. 

 
 

Respiratory sequelae 
From a respiratory perspective, we assessed 

mMRC dyspnoea and the need for home oxygen 
therapy on hospital discharge. There were different 

degrees of dyspnoea in 64.4% of patients: grade 1 in 
31.7%, grade 2 in 24.0% and grade 3 in 8.7% of 
patients. On hospital discharge, 37.5% of patients 
required home oxygen therapy and 8.7% were still 
receiving this therapy at the six-month follow-up 
visit. 

Sequelae related to joint and muscular mobility 
Among the patients with impaired joint mobility 

(36.5%), the main limitation of joint mobility was 
observed at shoulder (11.5%) and shoulder girdle 
(2.9%) level. The examination of muscular mobility 
revealed sequelae in 51.9% of patients, and the main 
sequelae were lower limb (16.4%), upper limb (5.8%) 
and general (6.7%) limitations. 

Sequelae of pain 
Twenty-eight patients reported painful condi-

tions (26.9%). Mainly, neuropathic pain (13.5%), 
meralgia paresthetica (7.7%), multiple enthesopathies 
(5.8%) and lumbar-sciatic pain (4.8%.). Distal 
neuropathy was present in 23.1% of patients, more 
frequently in lower limb (15.4%), and brachial 
plexopathy was only reported in patients who 
required mechanical ventilation (5.8% of total). 

Functional sequelae 
Regarding the physical state, 19 patients 

required aid to walk at the first visit (18.3%) using a 
walking stick or frame (15.4%) or wheelchair (2.9%). 
The degree of fatigue/tiredness reported by the 
patients was predominantly fatigue on moderate 
effort (48.1%) followed by fatigue on great (18.3%) 
and mild (9.6%) efforts. The Barthel index for 
activities of daily living showed a score of 91.50 points 
(SD 16.31), which indicates a moderate-slight 
dependency. 

In terms of cognition, the MoCA test was 
conducted on 47 patients and the mean score was > 26 
points, which is compatible with mild cognitive 
deterioration. A second analysis of the MoCA test 
after adjusting for age revealed worse results in 
patients with ≥ 65 years than in patients under 65 
years with a mean score of 16 points (SD 9) and 22 
points (SD 9), respectively. 

Rehabilitation and follow-up 
The patients who underwent a one-year 

follow-up at the multidisciplinary post-ICU clinic 
were divided into three groups according to the 
rehabilitation procedures. Thus, 23 patients did not 
require rehabilitation (22.1%), 38 patients required 
group rehabilitation sessions (36.5%) and 43 patients 
received home rehabilitation (41.4%) with a set of 
exercises to follow. 
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Functional testing 
As shown in Table 3, functional testing was 

conducted in the rehabilitation clinic and consisted of 
the following tests: the SPPB (Guralnik test), the 
6-MWT and grip strength with a hand dynamometer. 
The SPPB score revealed that 27.1% of patients were 
frail individuals. In the 6-MWT, 27.0% of patients did 
not walk a normal distance (> 350 m), 13.0% of 
patients needed at least one stop and 6.5% required 
oxygen therapy during 6 minutes of walking. 
Regarding the hand dynamometer, the mean pressure 
force was 25.1 kg (SD 10.6) with the right hand and 
22.4 kg (SD 11.3 kg) with the left hand. 

Respiratory functional testing 
The respiratory functional testing was 

performed with spirometry and measurements of 
MIP and MEP in order to evaluate the respiratory 
muscle strength (Table 4). The spirometry parameters 
of FVC and FEV1 were > 80% and the FEV1/FVC 
ratio was 75.1% (SD 12.2). 

 

Table 3. Rehabilitation functional testing with the short physical 
performance battery, the six-minute walk test and grip strength 
with a hand dynamometer 

VARIABLE RESULT 
SPPB score [n (%)] n 

Normal 
Frail 

48 
35 (72.92) 
13 (27.08) 

6-MWT [n (%)] n 
Normal distance 
Distance < 350 m 
0 stops 
1 stop 
2 or more stops 
Oxygen 

46 
29 (63.04) 
17 (36.96) 
40 (86.96) 
4 (8.69) 
2 (4.35) 
3 (6.52) 

Grip strength (kg) [mean 
(SD)] 

n 
Right hand 
Left hand 

81 
25.06 (10.63) 
22.35 (11.26) 

Abbreviations: SPPB: short physical performance battery; 6-MWT: six-minute walk 
test. 

 
 
 

Table 4. Respiratory functional testing with spirometry, maximal 
inspiratory pressure and maximal expiratory pressure 

VARIABLE RESULT 
Spirometry [mean (SD)] n 

FVC (%) 
FEV1 (%) 
FEV1/FVC ratio (%) 

66 
87.36 (19.87) 
81.00 (22.29) 
75.06 (12.19) 

MIP and MEP in men [mean 
(SD)] 

n 
MIP 
MEP 

66 
81.64 (29.80) 
95.60 (41.64) 

MIP and MEP in women [mean 
(SD)] 

n 
MIP 
MEP 

17 
68.80 (43.96) 
70.20 (22.24)) 

Abbreviations: FEV1: forced expiratory volume in first second of forced breath; 
FVC: forced vital capacity; MEP: maximal expiratory pressure; MIP: maximal 
inspiratory pressure. 

 
 

In addition to spirometry, measurements of MIP 
and MEP were conducted on the patients considering 
sex. While men had a mean MIP of 81.6 cm H2O (SD 
29.8) and a mean MEP of 95.6 cm H2O (SD 41.6), 
women had a mean MIP of 68.8 cm H2O (SD 44.0) and 
a mean MEP of 70.2 cm H2O (SD 22.2). The MIP 
values were normal for both sexes but the MEP values 
were lower than the reference values (100 cm H2O for 
men and 80 cm H2O for women). 

Quality of life 
The EQ-5D showed a perceived quality of life of 

60.6 points (SD 20.2) and high percentage of negative 
responses (i.e., "No problems") in the different 
dimensions of the questionnaire (Table 5); specifically, 
for mobility (62.5%), self-care (67.9%), usual activities 
(50.0%) and anxiety/depression (64.3%). For pain, 
50.0% of patients reported moderate problems and 
44.6% no problems. 

Finally, a phone survey was conducted six 
months after hospital discharge to complete the 
FACIT-F scale and 53.8% of patients reported no 
fatigue, 24.0% mild fatigue, 13.5% intense fatigue and 
7.7% moderate fatigue. 

 

Table 5. The European quality of life-5 dimensions questionnaire 

VARIABLE RESULT 
EQ-5D: perceived quality of life (points) [mean (SD)] 60.62 (20.15) 
Mobility [n (%)] No problems 

Moderate problems 
Severe problems 

35 (62.50) 
19 (33.93) 
1 (1.78) 

Self-care [n (%)] No problems 
Moderate problems 
Severe problems 

38 (67.86) 
15 (26.79) 
2 (3.57) 

Usual activities [n (%)] No problems 
Moderate problems 
Severe problems 

28 (50.00) 
26 (46.43) 
1 (1.78) 

Pain/discomfort [n (%)] No problems 
Moderate problems 
Severe problems 

25 (44.64) 
28 (50.00) 
2 (3.57) 

Anxiety/depression [n 
(%)] 

No problems 
Moderate problems 
Severe problems 

36 (64.29) 
15 (26.79) 
4 (7.14) 

Abbreviations: EQ-5D: European quality of life-5 dimensions questionnaire. 
 
 

Discussion 
Prior to the COVID-19 pandemic, the post- 

intensive therapy syndrome or PICS had been defined 
as the deterioration or impairment in physical, 
cognitive and/or mental health that arises after a 
critical illness and persists beyond discharge from the 
ICU [6]. Therefore, a comprehensive and integrated 
multidisciplinary follow-up is essential for patients 
who have been admitted to ICU [31]. The 
rehabilitation after a severe disease or long 
hospitalisation is key to minimise the disabling effects 
of the associated sequelae in order to optimise the 
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extent of independence and maximize the 
reintegration of the patients in society [32]. 

A wide range of publications have reported 
sequelae in survivors of severe acute respiratory 
distress syndrome (ARDS) regarding fatigue, 
impaired physical function, anxiety and depression 
[12]. Thus, ARDS is associated with high morbidity 
and mortality in the acute phase, followed by major 
sequelae in the general functional capacity and health 
state in the first months of recovery [8,33,34]. A study 
with a cohort of survivors of COVID-19 in a 
rehabilitation clinic reported clinically significant 
levels of psychological symptoms such as depression, 
anxiety and post-traumatic stress symptoms [35]. 
Furthermore, a high proportion of the reported 
symptoms associated with COVID-19 (e.g., exercise 
intolerance, and respiratory or physical functional 
decline) have a potential effect on psychological 
health [13,14]. Other published studies in patients 
with non-critical COVID-19 pneumonia have 
examined the impact of the disease on pulmonary 
function, health-related quality of life and perceived 
dyspnoea [36]. 

The cognitive dysfunction of patients with mild 
symptomatic COVID-19 has been also evaluated 
using the MoCA test and evidence of decline 
cognitive has been observed without establishing its 
pathogenesis [10]. These previous findings are 
compatible with the cognitive sequelae observed in 
our study because the results from the MoCA test 
suggested a mild cognitive decline in the patients. 
Interestingly, although worse cognitive dysfunction 
was observed among older patients (≥  65 years), 
anomalous results were also in younger patients. The 
present observations imply possible sequelae of 
COVID-19 from a neurological perspective, which 
supports the need for a multidisciplinary approach in 
the treatment of these patients [37]. 

Regarding the quality of life, Halpin and 
colleagues found a significant impact on quality of 
daily life in ICU survivors compared with patients 
with mild or moderate COVID-19 using the EQ-5D-5L 
scale [11]. In contrast, other authors found similar 
results in the EQ-5D scale among patients with 
COVID-19 from different severity groups, and only 
slight differences in pain/discomfort were reported 
for patients with ICU stay [38]. In agreement with this 
previous study, we showed a high percentage of "no 
problems" in four dimensions of the EQ-5D scale (i.e., 
mobility, self-care, usual activities, anxiety/ 
depression) but a high percentage of “moderate pain 
or discomfort” was detected in pain/discomfort. 
Nevertheless, patients in our study perceived quality 
of life as good. 

Major studies, such as the cohort study of Huang 

et al. with a sample of 1,733 patients, have reported 
sequelae after hospital discharge in patients with 
COVID-19 including sleeping difficulty, mood 
disorders, fatigue and muscular weakness [39]. 
Muscular fatigue is a major limitation to exercise after 
pulmonary disease, probably before of muscular 
atrophy, prolonged periods confined to bed and 
hypoxia [40]. It is remarkable that 76.0% of patients in 
our study reported some degree of fatigue after 
hospital discharge, with a progressive improvement 
during the multidisciplinary follow-up programme; 
in fact, about 50% of had no fatigue after completing 
the FACIT-F questionnaire at six-month phone 
interview follow-up. 

Concerning dyspnoea, 64.4% of patients had 
some degree of mMRC dyspnoea and 37.5% required 
home oxygen therapy on hospital discharge. 
However, at six-month follow-up only 8.7% of 
patients needed oxygen. It is worth noting that 66 
patients who required examination by a pneumologist 
showed, during the multidisciplinary follow-up 
circuit, normal spirometry findings, normal MIP for 
both sexes but a reduced MEP relative to the reference 
values [18], which suggests weakness in the strength 
of those muscles involved in expiration, such as the 
intercostals and abdominals. Accordingly, some 
publications argue that non-invasive support involves 
the risk of self-inflicted lung lesions by the patient, 
which negatively affects perceived symptoms [41,42]. 
This means that some sequelae can be found 
independent of the respiratory therapy, although 
further studies are necessary to elucidate this matter. 
There are also studies comparing symptoms at 6 and 
12 months after hospital discharge between patients 
who did not require oxygen therapy during 
admission and those who needed conventional 
high-flow oxygen therapy or mechanical ventilation 
[43]. There are descriptions of abnormalities in 
pulmonary function on hospital discharge in these 
patients [44], which are compatible with interstitial 
lung disease and a high rate of persistent dyspnoea. 
Previously, ICU survivors had a dyspnoea score and 
pulmonary function similar to other patients, despite 
presenting worse results in the computerized 
tomography scan and lower performance in usual 
activities [45]. Other studies found a decline of 
pulmonary function among critical patients, with a 
reduction in the distance of the 6-WMT and 
exercise-induced desaturation [46] as well as 
impairment in respiratory muscle strength [47]. 
Respiratory function has been also studied for 
different patient profiles, including elderly patients, 
with special interest on frailty and fibromyalgia 
patients [48, 49]. These studies found a correlation 
between hand grip strength (i.e., strength of 
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peripheral muscles) and the strength of pulmonary 
muscles in comparison with healthy patients. 

Rehabilitation plays a key role in the 
multidisciplinary follow-up of patients after hospital 
discharge [31,50]. The concept of a hospital discharge 
after mechanical ventilation and ICU stay should be 
accompanied by early rehabilitation [51–53]. In our 
study, the painful conditions described during 
rehabilitation visits were cervicobrachialgia, 
neuropathic pain, lumbar-sciatic pain, facet syndrome 
and multiple enthesopathies, with meralgia 
paresthetica as the most frequently described 
neuropathic pain. Regarding joint and muscular 
limitations, the main joint mobility problems were 
articular limitations in the shoulder and shoulder 
girdle; and the most frequent limitations on muscular 
mobility were in lower members, followed by upper 
members and general limitation. For distal 
neuropathy, we classified radial and cubital 
neuropathy in the upper members group and talipes 
equinovarus in the lower members group, finding 
23.1% of patients with some type of distal neuropathy. 

For evaluation of nutritional status, we 
considered BCM and BCMI [21] to detect the 
anomalous nutritional state of patients, and 
significant differences were observed. Overall, we 
found patients with a high BMI (only 6.7% of patients 
had a normal BMI) but a wide variation in BCMI; 
although the BCMI means for both men and women 
were lower than the reference values [21], which 
indicates undernourishment despite weight loss 
during hospitalisation. 

The main point of interest in this observational 
study is the multidisciplinary nature of the sequelae 
suffered by patients who were admitted to the ICU for 
severe COVID-19 pneumonia at our hospital. In this 
respect, the Hospital Universitario Virgen de la 
Victoria pioneered the treatment of patients with 
severe hypoxia using high-flow nasal cannula therapy 
in the ICU, unlike other centres where these patients 
remained on general wards. It is worth noting that, 
even though orotracheal intubation was necessary for 
53.8% of the patients, the sensation of dyspnoea and 
perceived fatigue during follow-up reached 64.2% 
and 76.0% respectively, and the general sequelae 
described after multidisciplinary evaluation were 
considerable with about 78% of patients requiring 
rehabilitation. 

The main limitations of this study are the small 
sample size and the fact that not all the patients were 
examined and evaluated by all the specialties who 
were included in the multidisciplinary programme, 
which could imply bias in the interpretation of the 
results; for instance, certain tests, such as spirometry, 
were only conducted in patients who had a bad 

respiratory prognosis on hospital discharge. It would 
have been beneficial the inclusion of patients during 
the post-COVID follow-up without requiring ICU 
admission in order to report on a broader and more 
complete range of sequelae after home discharge 
patients. A long-term follow-up and an increase in the 
sample size are necessary to better characterise the 
consequences of COVID-19. 

Conclusions 
We conclude that a post-ICU multidisciplinary 

approach in patients with severe COVID-19 
pneumonia is fundamental because of the wide range 
of sequelae. The role of early rehabilitation is key to 
minimise the disabling effect of these sequelae to 
optimise the extent of independence and maximise 
the reintegration in society of these patients.  
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