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Abstract 

Background The present study aimed to investigate the efficacy of a comprehensive rehabilitation program on qual-
ity of life, anxiety, fatigue, and functional status in post-COVID-19 patients admitted to a specialized rehabilitation unit. 
The secondary objective of the study was to compare the differences between vaccinated and unvaccinated patients.

Results The single-center prospective study was conducted. Demographics, comorbidities, vaccination, clinical signs 
and symptoms, and oxygen saturation were assessed. The rehabilitative protocol was created considering the con-
dition of patients, age, the direct impact of COVID-19 on the systems, sequelae, severity of disease, and comorbidi-
ties. The comprehensive rehabilitation program through a multidisciplinary team is applied in a stepwise graded 
manner. The Nottingham Health Profile (NHP), Fatigue Severity Scale (FSS) The Functional Ambulation Categories 
(FAC), the modified Medical Research Council (mMRC), the Modified Borg Scale, post-COVID-19 Functional Status 
(PCFS) scale, Hospital Anxiety and Depression Scale (HADS), and the Barthel Index (BI) were used. In total, 39 patients 
(61.5% men, age 59.7.0 ± 15.6 years) participated in the study. They were discharged home after 37.5 ± 17.6 days stay 
in the hospital. The most frequently reported persistent symptoms were dyspnea (76.9%), fatigue (69.2%), and myalgia 
(64.1%). There was a statistically significant improvement in baseline outcomes including BI, HADS, PCFS, FSS, MMRC, 
Modified Borg Scale, FAC,  O2 support, and NHP after the comprehensive rehabilitation program (p < 0.001). The vac-
cinated patients had older age, high BMI, and shorter duration of rehabilitation (p = 0.003, p = 0.040, p = 0.022, respec-
tively), while unvaccinated patients had higher BI, FSS, PCFS, and FAC.

Conclusion The comprehensive rehabilitation program improves quality of life, reduces fatigue, anxiety, and depres-
sion, and regains function in patients with post-COVID-19 syndrome. In addition, vaccinated patients had older ages 
and shorter duration of rehabilitation, while unvaccinated patients achieved higher functional status and had signifi-
cantly higher levels of fatigue at discharge.
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Background
Corona virus disease 2019 (COVID-19) is a severe res-
piratory disease caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2). COVID-19 is not 

only a respiratory tract infection but a multiple-organ 
syndrome including cardiac, renal, gastrointestinal, nerv-
ous, endocrine, and musculoskeletal systems. COVID-19 
has resulted in significant morbidity and mortality world-
wide due to multiple organ dysfunction or failure. The 
patients were classified into three 3 groups mild, moder-
ate, and severe. 5.0% of patients need admission to inten-
sive care unit (ICU) [1].

After the first wave of the COVID-19 pandemic, the 
long-lasting symptoms have also been recognized as 
post-COVID-19 syndrome after the initial recovery from 
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COVID-19, like many viral diseases. The post-COVID-19 
syndrome, also called prolonged COVID-19, describes 
a pathological process that includes persistent physical, 
medical, and cognitive sequelae following COVID-19. 
Although there is no consensus on the definition of post-
COVID-19 syndrome, it has been defined by the National 
Institute for Health and Care Excellence (NICE) as ‘‘signs 
and symptoms that develop during or after an infec-
tion consistent with COVID-19, continue for more than 
12 weeks (3 months) and are not explained by an alter-
native diagnosis” [2]. The most commonly reported post-
COVID-19 manifestations are a wide range of symptoms 
including dyspnea, chronic widespread musculoskeletal 
pain, fatigue, sleep disorders, and psychological issues 
such as anxiety, depression, and concentration problems. 
These symptoms have a significant effect on a patient’s 
quality of life, functional capacity, and participation in 
social life [3].

The available qualitative evidence showed that the early 
rehabilitative approach benefits recovery from COVID-
19 in patients who require hospitalization and intensive 
care [4, 5]. The respiratory and neuromotor rehabilitation 
program is needed to prevent complications and long-
term sequelae, provide rapid recovery, and increase the 
quality of life in patients with post-COVID-19 syndrome 
after discharge from intensive care or hospital. After the 
devastating impact of the pandemic, healthcare profes-
sionals are now endeavoring to absorb the impact of the 
patients with COVID-19 infection-related long-term 
sequelae and disability. So, to alleviate the load on the 
health care system, Physical and Rehabilitation Medi-
cine professionals play a key role in managing long-term 
sequelae. However, there is limited attention to the effec-
tive management of potential long-term post-COVID-19 
syndrome sequelae.

Vaccination is a key role in preventing SARS-CoV-2 
infections in public health. The main achievement of the 
COVID-19 vaccination program is to reduce COVID-
19-related hospitalizations, admission to the ICU, and 
deaths [6, 7]. The safety and efficacy of vaccination is a 
good issue, although there is no data about the effect on 
the rehabilitation process.

A rehabilitation team at Ankara City Hospital, Physi-
cal Medicine and Rehabilitation Hospital, was targeted to 
provide the patient-tailored respiratory and neuromotor 
rehabilitation program in patients with post-COVID-19 
syndrome. Therefore, the aim of the present study was to 
investigate the efficacy of a comprehensive rehabilitation 
program on quality of life anxiety, fatigue, and functional 
status in post-COVID-19 patients admitted to a special-
ized rehabilitation unit. A secondary objective of the 
study was to compare the differences between vaccinated 
and unvaccinated patients.

Materials‑methods
Patients and study protocol
The single-center prospective study was conducted in 
Ankara City Hospital, Physical Medicine and Rehabilita-
tion Hospital from January 2022 to May 2022. The study 
sample consisted of patients with post-COVID syndrome 
who had not achieved a complete recovery from acute 
SARS-CoV-2 infection and patients who required hospi-
tal admission due to complications related to COVID-19. 
NICE guideline was used to diagnose post-COVID syn-
drome [2].

Inclusion criteria were (1) patients aged ≥ 18 years; (2) 
confirmed SARS-CoV-2 positivity on RT-PCR and ongo-
ing symptoms > 3 months after the diagnosis of COVID-
19; (3) able to read or understand the questionnaire. 
Exclusion criteria were (1) unwillingness to participate in 
the study, (2) severe cognitive impairment, (3) cardiovas-
cular and hemodynamic instability, and (4) severe exer-
cise intolerance.

Demographics (age, body mass index (BMI), gender, 
education period), comorbidities, vaccination, clini-
cal signs and symptoms, and oxygen saturation were 
assessed at admission to the specialized rehabilitation 
clinic. The study protocol was approved by the Local 
Research Ethics Committee (Ankara City Hospital, Pro-
tocol of the E2-22–1280 of January 2022). The study 
adhered to the guidelines of the Declaration of Helsinki 
and written informed consent was obtained from all 
participants.

Assessments
Health-related quality of life was assessed by the Notting-
ham Health Profile (NHP). The NHP is a generic ques-
tionnaire to measure perceived distress related to illness. 
The scores of each component are weighted to give a 
score from 0 (no problems) to 100 (maximum problems). 
A low NHP score signifies a high quality of life. Turkish 
adaptation of the NHP has been performed [8].

Fatigue was assessed with the Fatigue Severity Scale 
(FSS). The FSS is a 9-item questionnaire scored on a 
7-point scale with 1 = strongly disagree and 7 = strongly 
agree designed to measure fatigue severity. Higher scores 
indicate more severe fatigue [9].

Ambulation status was assessed with The Functional 
Ambulation Categories (FAC). The FAC is a 6-point 
functional walking test that evaluates ambulation ability 
[10].

The modified Medical Research Council (mMRC) scale 
was used to assess dyspnea in daily living in chronic res-
piratory diseases. mMRC is a valid five-point (0–4) scale 
based on the severity of dyspnea [11]. The modified Borg 
Scale was used to assess the dyspnea level during physical 
effort [12]. It is a valid scale ranging 0–10.
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Post-COVID-19 Functional Status (PCFS) scale was 
developed by Klok to assess functional status to capture 
the heterogeneity of post-COVID-19 outcomes. The 
PCFS score ranges between 0 and 5: grade 0 indicates no 
functional limitation and grade 4 indicates severe func-
tional limitation [13]. Turkish adaptation of the PCFS has 
been performed [14].

Hospital Anxiety and Depression Scale (HADS) was 
used to determine the level of anxiety and depres-
sion. This scale is a tool for the detection of anxiety and 
depression in people with physical health problems con-
sisting of a 14-item scale: seven of the items relate to anx-
iety and seven relate to depression [15].

The  Barthel Index (BI) was used to measure perfor-
mance in  activities of daily living  (ADL). The score is a 
100-point score.

Rehabilitation program
Led by physiatrists, the multidisciplinary team of occu-
pational therapists, social workers, rehabilitation psy-
chologists, speech and language therapists, and dietitians 
focused on targeted interventions to improve functional 
independence and deal with secondary complications. 
The type, dose/duration, timing, and methods of an indi-
vidualized rehabilitative protocol were created consid-
ering the condition of patients, age, the direct impact 
of COVID-19 on the body systems, sequelae, severity 
of disease, and comorbidities. The comprehensive reha-
bilitation program through a multidisciplinary team was 
applied in a stepwise graded manner.

The neuromuscular rehabilitation program consisted of 
mobilization, progressive muscle strengthening, balance 
and coordination exercises. The program was applied to 
all patients one hour a day, 5 days a week, totaling 30 ses-
sions. An early mobilization program including posture 
changes, bed mobility, sitting out of bed, sitting balance, 
sit-to-stand, tilt table, and walking was performed. Pas-
sive, active-assisted, or resisted exercises were performed 
to improve the range of motion and muscle strength. 
Muscle strengthening exercises of upper and lower limbs, 
trunk, and gluteus muscles, abdominal muscles were per-
formed. Functional electrical stimulation (FES) cycling 
was used to assist with strengthening the upper and 
lower extremities. FES cycling with an 8-channel stimula-
tor applied on both sides of the quadriceps, hamstring, 
tibialis anterior, and gastrocnemius muscles between 20 
and 40 revolutions per minute (rpm). All sessions were 
30  min. The pulse width was 200–300  μs, the intensity 
was 100 mA, and the frequency was ranging from 30 to 
45 Hz. FES cycling was performed on patients who have 
muscle weakness twice a week, totaling 10 sessions.

The exercise capacity was assessed with cardiopulmo-
nary exercise testing. Cardiopulmonary rehabilitation 

program consisting of aerobic exercise, muscle 
strengthening, and breathing exercises was determined 
according to the guidelines [16, 17]. Aerobic exercise 
was performed on a cyclo-ergometer lasting 30 min for 
3–5 days at least 4 weeks. The breathing exercise pro-
gram consisted of inspiratory muscle training, thoracic 
expansion, mobilization of respiratory muscles, airway 
clearance techniques, and controlled breathing tech-
niques such as diaphragmatic, alternate, and pursed-lip 
breathing. In addition to the breathing exercises, high-
frequency chest wall oscillation devices (HFCWO) 
were applied for secretion mobilization. HFCWO was 
applied by a respiratory physiotherapist at 10–15  Hz 
oscillating frequency, based on the patient’s tolerance. 
The session was performed lasting 20 min and twice a 
day during 2 weeks.

The blood pressure, heart rate, and oxygen satura-
tion were monitored during each exercise session. The 
rehabilitation program was stopped in case of tachyp-
nea (> 30 breaths/min), worsening dyspnea, decreasing 
(≥ 4%) of peripheral SpO2 and SpO2 of < 90%, brady-
cardia, tachycardia, and variable arrhythmias.

Speech and language therapists evaluated and man-
aged dysphagia and voice impairments. Rehabilitation 
psychologists support patients with depression, anxi-
ety, or post-traumatic stress disorder. Occupational 
therapists promoted activities of daily living to fulfill 
their daily routines and prepare patients for discharge. 
To detect potential nutrient deficiencies, patients were 
evaluated individually by a dietitian.

Statistical analyses
SPSS 22.0 (SPSS Inc., Chicago, IL, USA) was used for 
statistical analysis. Shapiro–Wilk tests were used to 
determine the normal distribution. In descriptive anal-
yses, means and standard deviations were used for nor-
mally distributed variables, medians and interquartile 
range (IQR) for non-normally distributed and ordinal 
variables, and number and percentage for nominal vari-
ables. Patients were divided into two groups based on 
their vaccination status. To compare the two groups, 
the Student t test was performed for normally distrib-
uted data, and the Mann–Whitney U test was used for 
ordinal and non-normally distributed data. A paired 
t-test was used to compare parametric variables within 
groups, while the Wilcoxon test was used to compare 
non-parametric variables. Delta analyses were also per-
formed using the Student t test or Mann–Whitney U 
test to assess the differences between the groups (from 
baseline to discharge). The statistical significance level 
was set at p ≤ 0.05.
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Results
In total, 39 patients (61.5% men, age 59.7.0 ± 15.6  years, 
BMI 24.4 ± 3.9  kg/m2) participated in the study. They 
were discharged home after 37.5 ± 17.6 days stay in the 
rehabilitation hospital. The most frequently reported per-
sistent symptoms were dyspnea (76.9%), fatigue (69.2%), 
and myalgia (64.1%). Pulmonary involvement was diag-
nosed in 74.4%, cerebrovascular disease in 17.9%, and 
CIP/CIM in 17.9% of the patients. The most comorbidi-
ties were HT (46.3%), DM (25.7%), and cardiovascular 
disease (25.7%). About 38% of the patients needed oxy-
gen support when they were discharged home. All demo-
graphic and clinical characteristics of the patients are 
presented in Table 1.

There was a statistically significant improvement in 
baseline outcomes including BI, HADS, PCFS, FSS, 
MMRC, FAC, Modified Borg Scale, O2 support, and 
NHP after the comprehensive rehabilitative program 
(p < 0.001) (Table  2). Table  3 presents the difference in 
outcome measures between vaccinated and unvaccinated 
patients with post-COVID-19. The vaccinated patients 
had older age, high BMI, and shorter duration of rehabili-
tation compared with unvaccinated patients (p = 0.003, 
p = 0.040, p = 0.022, respectively). At discharge, unvacci-
nated patients had higher BI, FSS, PCFS, and FAC. There 
was no significant improvement in quality of life between 
vaccinated and unvaccinated patients after discharge 
(Table 4). The relationship between the length of stay in a 
rehabilitation center and changes in function and quality 
of life was examined, NHP-pain (r = 0.326, p = 0.043) and 
NHP-sleep (r = 0.336, p = 0.036) were shown to be corre-
lated with the length of stay (Table 5).

Discussion
It is clear that the rehabilitation program is recom-
mended for the patients discharged from hospital and 
intensive care to reduce the complications related to 
COVID-19 syndrome [18, 19]. The results of our study 
showed that the comprehensive rehabilitation program 
improves quality of life, reduces fatigue, anxiety, and 
depression, and regains function in patients with post-
COVID-19 syndrome. In our study, dyspnea was the 
most common post-COVID-19 symptom, followed by 
fatigue and myalgia. In addition, vaccinated patients had 
older ages and shorter duration of rehabilitation, while 
unvaccinated patients achieved higher functional status 
and had significantly higher levels of fatigue at discharge.

We showed that dyspnea, fatigue, and myalgia are the 
most common post-COVID-19 symptoms. This is con-
sistent with data from previous studies. Romero-Duarte 
et al. [20] revealed that dyspnea and fatigue are the most 
frequent persistent symptoms after COVID-19 in their 

Table 1 Demographic and clinical characteristics of the patients 
with post-COVID-19 syndrome

Patients (n = 39)

Age (years)a 59.7.0 ± 15.6

Gender

 Female 15 (38.5%)

 Male 24 (61.5%)

BMI (kg/cm2)a 24.4 ± 3.9

Marital status

 Married 29 (74.4%)

 Single 10 (25.6%)

Education period (years)a 7.6 ± 3.9

Smoking

 Yes 10 (25.6%)

 No 29 (74.4%)

Working Status

 Working 7 (17.9%)

 Retired 18 (46.2%)

 Not working 14 (35.8%)

Vaccination

 Vaccinated 20(51.3%)

 Unvaccinated 19(48.7%)

History of  O2 requirement

 Nasal  O2 31(79.5%)

 High-flow  O2 therapy 30(76.9%)

 Reservoir mask 31(79.5%)

 Intubation 12(30.8%)

Need for ICU (n,%) 33(84.6%)

Diagnosis

 Pulmonary involvement 29 (74.4%)

 Cerebrovascular disease 7 (17.9%)

 CIP/CIM 7 (17.9%)

 Transverse myelitis 1 (2.6%)

 GBS 1 (2.6%)

 Anoxic brain injury 1 (2.6%)

Comorbidities

 HT 18 (46.3%)

 DM 10 (25.7%)

 Cardiovascular disease 10 (25.7%)

 Chronic respiratory disease 5 (12.9%)

 Malignancy 2 (5.1%)

 Others 10 (25.7%)

Post-COVID symptoms

 Dyspnea 30 (76.9%)

 Fatigue 27 (69.2%)

 Myalgia 25 (64.1%)

 Cognitive symptoms 16 (41.0%)

 Genitourinary symptoms 11 (28.2%)

 Chest pain 6 (15.4%)

 Arthralgia 4 (10.3%)

 Gastrointestinal symptoms 3 (7.7%)
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cohort report. In addition, Huang et  al. [21] found that 
fatigue, muscle weakness, and sleep difficulties were 
common persistent symptoms at 6  months after symp-
tom onset. They also revealed that the patients had 
remarkably pulmonary diffusion abnormality and abnor-
mal CT findings 6  months after symptom onset. They 
also showed that these findings correlate with the dis-
ease severity. So, rehabilitation teams undertaking the 

Table 1 (continued)

Patients (n = 39)

Complications

 Muscle atrophy-weakness 19(48.7%)

 Pressure ulcers 6(15.4%)

 Dysphagia 6(15.4%)

 Electrolyte imbalance 5(12.8%)

 Pulmonary embolism 2(5.1%)

 Gastrointestinal bleeding 2(5.2%)

 Pneumothorax 1(2.6%)

 Hypertension 1(2.6%)

 Arrhythmia 1(2.6%)

Length of stay in rehabilitation service 37.5 ± 17.6

Need of  O2 requirement (n,%) 15(38.4%)

BMI Body mass index, CIP/CIM Critical illness polyneuropathy critical illness 
myopathy, GBS Guillain–Barre syndrome; chronic respiratory disease: asthma, 
chronic obstructive pulmonary disease; cardiovascular disease: heart failure, 
ischaemic heart disease, arrhythmias, valvular disease; malignancy: bone tumor; 
Vaccination; sinovac PiCoVacc and Pfizer BNT162b2
a Mean ± standard deviation,

Table 2 Comparison of the patients with baseline and after the 
rehabilitation

HADS Hospital Anxiety and Depression Scale, FSS Fatigue Severity Scale, MMRC 
Modified Medical Research Council, PCFS post-COVID-19 functional status scale, 
FAC Functional ambulation classification, NHP Nottingham health profile

Baseline Discharge p value

Barthel Index 36.8 ± 25.5 77.3 ± 24.7  < 0.001
HADS-depression 10 (8–13) 7 (5–9)  < 0.001
HADS-anxiety 11 (9–14) 7 (6–10)  < 0.001
FSS 44 (33–54) 30 (22–40)  < 0.001
MMRC 2 (1–4) 1 (0–2)  < 0.001
Modified Borg Scale 4 (1–7) 0.5 (0–3)  < 0.001
PCFS 4 (3–4) 2 (1–3)  < 0.001
O2 support 2 (0–4) 0 (0–0.5)  < 0.001
FAC 0 (0–3) 3 (3–4)  < 0.001
NHP-pain 25 (0–37.5) 0 (0–25)  < 0.001
NHP-emotion 33.3 (33.3–55.5) 22.2 (20–33.3)  < 0.001
NHP-sleep 40 (20–60) 20 (10–20)  < 0.001
NHP-social 40 (20–60) 20 (0–40)  < 0.001
NHP-physical 60 (37.5–75) 37.5 (12.5–50)  < 0.001
NHP-energy 66.6 (33.3–100) 33.3 (11.1–66.6)  < 0.001

Table 3 Differences in outcome measures after the 
rehabilitation treatment between vaccinated and unvaccinated 
patients

BMI Body mass index, HADS Hospital Anxiety and Depression Scale, FSS Fatigue 
Severity Scale, MMRC Modified Medical Research Council, PCFS Post-COVID-19 
functional status scale, FAC Functional ambulation classification

Vaccinated
(n = 20)

Unvaccinated
(n = 19)

p value

Age 66.6 ± 14.5 52.0 ± 13.8 0.003

BMI 27.9 ± 4.3 25.2 ± 3.0 0.040

Duration of rehabili-
tation

31.7 ± 13.6 44.7 ± 19.7 0.022

Barthel Index

 Baseline 35.8 ± 28.3 37.2 ± 23.4 0.863

 Discharge 68.8 ± 27.9 86.7 ± 17.5 0.023

 p value  < 0.001  < 0.001

 ∆ change 33.0 ± 22.1 49.4 ± 23.3 0.032

HADS-depression

 Baseline 10 (8–13) 10 (9–15) 0.627

 Discharge 7 (4–9) 7 (5.3–8.8) 0.535

 p value  < 0.001  < 0.001

 ∆ change 3 (2–4.8) 3 (2.8–6) 0.251

HADS-anxiety

 Baseline 11.5 (8.3–14) 11 (8.8–13.5) 0.784

 Discharge 7.5 (6–10.5) 7 (5–10) 0.718

 p value  < 0.001  < 0.001

 ∆ change 9 (5.3–14.5) 17.5 (8.8–24) 0.696

FSS

 Baseline 42.5 (30.5–54) 45.5 (38.3–63) 0.346

 Discharge 36 (22.3–44.8) 26.5 (19.8–36.3) 0.133

 p value  < 0.001  < 0.001

 ∆ change 9 (5.3–14.5) 17.5 (8.8–24) 0.006

MMRC

 Baseline 2.5 (0.3–4) 2 (2–4) 0.573

 Discharge 1 (0–2) 1 (0–2) 1.000

 p value  < 0.001  < 0.001

 ∆ change 1 (0.3–0.8) 1 (1–2) 0.217

Modified Borg Scale

 Baseline 3 (0.6–7) 4 (1.8–7.3) 0.573

 Discharge 0.5 (0–3) 1 (0.4–3.3) 0.718

 p value  < 0.001  < 0.001

 ∆ change 2 (0.5–3.4) 2.5 (0.9–4) 0.264

PCFS

 Baseline 3.5 (2–4) 4 (3–4) 0.228

 Discharge 2 (1–2) 2 (1–3) 0.361

 p value  < 0.001  < 0.001

 ∆ change 1 (1–1) 2 (1–2.3) 0.009

O2 support

 Baseline 2 (0–3.8) 2.5 (0.8–4) 0.534

 Discharge 0 (0–0.5) 0 (0–1) 0.874

 p value  < 0.001  < 0.001

 ∆ change 2 (0–2.8) 0 (0.8–3.8) 0.217

FAC

 Baseline 0 (0–3) 0 (0–0.3) 0.290

 Discharge 3.5 (2.3–4) 3.5 (3–5) 0.409

 p value  < 0.001  < 0.001

 ∆ change 1.5 (1–3) 3 (2–4) 0.020



Page 6 of 9Kesikburun et al. Egyptian Rheumatology and Rehabilitation           (2023) 50:60 

treatment of post-COVID-19 patients may obtain clues 
about the severity of the disease when faced with symp-
toms such as dyspnea, fatigue, and myalgia.

Although the most common clinical presentation of 
COVID-19 is a respiratory disease, neurologic manifes-
tations have been reported and recognized increasingly. 
In our study, 25.6% of the 39 patients had various neu-
rological complications such as cerebrovascular disease, 
CIP/CIM, transverse myelitis, GBS, and anoxic brain 
injury. Mao et  al. [22] reported that 36.4% had neuro-
logical manifestations involving the central nervous sys-
tem, peripheral nervous system, and skeletal muscles. 
Romero-Sánchez et  al. [23] showed that 57.4% of 841 
patients hospitalized with COVID-19 developed some 
form of neurologic symptoms.

The older than 60  years, concomitant comorbidities, 
and smoking history are major factors that contribute 
to mortality associated with COVID-19 and the need 
for ICU care. In our sample, the most comorbid condi-
tions are HT, DM, and cardiovascular disease. Similarly, 
the review, which analyzed 1458 patients, showed that 
the leading comorbid conditions are hypertension, car-
diovascular and cerebrovascular disease, and diabetes in 
COVID-19 patients [24]. The estimation of prognosis can 
be considered concomitant comorbidities.

Exercise is a well-documented issue with profound 
therapeutic effects on health that prevent many diseases 
such as metabolic, pulmonary, cardiovascular, and mus-
culoskeletal diseases. It can support physical health as 
well as mental health. Furthermore, it is clearly shown to 
improve quality of life, reduce psychological stress, and 
improve physical function [25]. Our results showed that 
a combined neuromuscular and cardiopulmonary exer-
cise program could improve quality of life and decrease 
anxiety and depression levels in patients with post-
COVID-19 syndrome. These results are in line with a 
randomized controlled study, which was conducted by 
Liu [26]. It was shown that improving respiratory func-
tions in elderly patients with COVID-19 plays a key role 
in maintaining high QoL after a 6-week respiratory reha-
bilitation program. Individualized and appropriate exer-
cise programs could help provide high QoL in patients 
with post-COVID-19 syndrome.

The studies have focused their investigations on clini-
cal characteristics and treatment options of COVID-19 

Table 4 Differences in quality of life after the rehabilitation 
treatment between vaccinated and unvaccinated patients

NHP Nottingham Health Profile

Vaccinated
(n = 20)

Unvaccinated
(n = 19)

p value

NHP-pain
 Baseline 12.5 (0–34.4) 25 (0–50) 0.264

 Discharge 0 (0–25) 0 (0–25) 0.613

 p value 0.006 0.005
 ∆ change 0 (0–12.5) 11.3 (0–27.5) 0.331

NHP-emotion
 Baseline 33.3 (33.3–52.7) 44.4 (30.5–58.3) 0.784

 Discharge 22.2 (22.2–33.3) 22.2 (17.8–36.1) 0.874

 p value  < 0.001 0.001
 ∆ change 11.1 (11.1–22.2) 22.2 (11.1–22.2) 0.784

NHP-sleep
 Baseline 40 (20–60) 60 (35–65) 0.346

 Discharge 20 (2.5–35) 20 (7.5–25) 0.806

 p value 0.001 0.001
 ∆ change 20 (0–40) 30 (15–42.5) 0.409

NHP-social
 Baseline 40 (20–60) 20 (0–65) 0.331

 Discharge 20 (0–40) 6.3 (0–40) 0.393

 p value 0.003 0.003
 ∆ change 20 (12.5–20) 20 (0–20) 0.613

NHP-physical
 Baseline 68.8 (40.6–87.5) 43.8 (34.4–75) 0.059

 Discharge 43.8 (25–61.9) 25 (12.5–40.6) 0.149

 p value 0.003 0.055
 ∆ change 18.8 (3.1–39.4) 12.5 (2.1–37.5) 0.553

NHP-energy
 Baseline 100 (41.6–100) 66.6 (33.3–100) 0.317

 Discharge 33.3 (23.3–100) 33.3 (0–66.6) 0.093

 p value 0.005 0.006
 ∆ change 11.1 (0–62.5) 33.4 (0–66.6) 0.393

Table 5 The relationship between the length of stay in the 
rehabilitation center and changes in function and quality of life

NHP Nottingham Health Profile, HADS Hospital Anxiety and Depression Scale, 
FSS Fatigue Severity Scale, MMRC Modified Medical Research Council, PCFS Post-
COVID-19 functional status scale, FAC Functional ambulation classification

r p

NHP-energy 0.037 0.823

NHP-pain 0.326 0.043
NHP-emotion 0.019 0.908

NHP-sleep 0.336 0.036
NHP-social 0.063 0.702

NHP-physical 0.178 0.278

Barthel Index 0.192 0.242

FSS 0.156 0.343

HADS -depression 0.059 0.722

HADS -anxiety 0.279 0.275

PCFS 0.137 0.405

mMRC 0.116 0.480

Modified Borg Scale 0.223 0.173

FAC 0.137 0.406

O2 support 0.059 0.722
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during the first time of the pandemic; however, 
Taboada et al. [27] evaluated the functional status and 
the presence of persistent symptoms after hospitali-
zation. They revealed that most hospitalized patients 
with COVID-19 have low functional status at 6 months 
after hospitalization. In our study, functional status was 
assessed using the PCFS and there was an improve-
ment in functional status after a comprehensive reha-
bilitation program. The physical exercise program may 
be a potent treatment option that improves physical 
performance and functionality in patients with post-
COVID-19 syndrome.

In our sample analyses, the present study highlights 
that vaccinated patients had older age and shorter 
duration of rehabilitation in comparison with unvacci-
nated patients. In addition, while unvaccinated patients 
achieved higher functional status, they had significantly 
higher levels of fatigue at discharge. In line with our 
study, Chiumello et al. revealed that vaccinated patients 
were older and with more comorbidities [28]. Similarly, 
it was shown that fully vaccinated patients with COVID-
19 in Norway had a shorter length of stay in hospital [6]. 
The results supported that vaccination may prevent per-
sistent long-term sequela and decrease the duration of 
rehabilitation.

Patients treated in the ICU experience severe muscle 
weakness and atrophy. Muscle atrophy in the ICU is asso-
ciated with sarcopenia, increased burden of care, poor 
prognoses such as prolonged hospital stay, low quality of 
life, poor rehabilitation outcomes, and mortality [29–31]. 
About 84% of our sample consisted of patients admit-
ted to an ICU. So, the most common complications were 
muscle weakness-atrophy and pressure ulcers in our 
study. It was noticed that combined exercise training with 
protein supplements improves muscle strength, physical 
performance, and quality of life in patients with muscle 
atrophy, older COVID-19, and frail patients [32–34]. In 
line with the literature, early mobilization and nutritional 
interventions including protein supplements were used 
to prevent intensive care complications in our study. All 
patients were evaluated by a dietitian in terms of calorie 
and protein support.

The results indicated that the pain and sleep catego-
ries of NHP are correlated with the length of stay in the 
hospital. While up to 50% of the general population may 
experience chronic pain, 63.3% of patients with post-
COVID-19 syndrome reported experiencing chronic 
pain. It was shown that chronic pain is related to psycho-
logical stress and the results of admission to the hospital 
or ICU [35]. In line with our study, Demirel et al. showed 
that a high VAS score is an indicator of longer hospital 
stays [36]. So, the pain and sleep disorder may be used as 
an indicator to estimate the prognosis.

This study provides a model for comprehensive reha-
bilitation to manage the post-COVID-19 symptoms. 
However, the present study has some limitations. First, 
the study did not include a control group. So, the effec-
tiveness of comprehensive rehabilitation could be better 
evaluated with case–control studies in the future. Sec-
ond, the study sample size is small. Therefore, the results 
may not be sufficient to reflect all post-COVID-19 popu-
lations. To demonstrate the effect of rehabilitation on 
post-COVID-19 syndrome, a larger sample size with con-
trol group studies is needed in the future.

Conclusion
The long-term management of post-COVID-19 syn-
drome is still a challenge, which affects multiple organ 
systems, with significant impacts on morbidity, quality of 
life, and mortality. The diversity of sequelae may be asso-
ciated with the disease and a prolonged stay in the ICU. 
A comprehensive rehabilitation program may support 
accelerating the return to normal life, reducing seque-
lae, increasing the quality of life and functionality, and 
removing obstacles in recovering from COVID-19. This 
study may be a guide for rehabilitation clinicians in other 
pandemics or viral infection outbreaks (Supplementary 
Data).
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