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ABSTRACT

Background. The COVID-19 pandemic has caused a global health crisis, notably through
long COVID, which significantly affects the quality of life of patients’ post-discharge from hos-
pital care. Long COVID is characterized by prolonged symptoms such as fatigue, cognitive im-
pairments, depression, and anxiety. Early physical rehabilitation is a crucial component of patient
recovery; however, the optimal frequency and intensity of rehabilitation interventions remain un-
Clear.

Aim. To evaluate the effects of various physical rehabilitation regimens on functional status,
cognitive functions, psychosocial state, and manifestations of post-COVID syndrome in patients
who underwent severe COVID-19.

Materials and Methods. 102 patients with confirmed COVID-19 requiring treatment in an
Intensive Care Unit (ICU) were included in the study. They were divided into groups based on
the number of rehabilitation sessions per day: Group | received one session, while Group Il re-
ceived two. Physical rehabilitation included changing the body position in bed, verticalization
and breathing exercises. We assessed average values for physical functional status, cognitive
functions, and psychosocial condition at discharge, along with post-COVID symptom severity 5—
7 days after discharge.

Results. Increasing the number of rehabilitation sessions led to better psychosocial outcomes
and reduced manifestations of post-COVID syndrome. However, in the short-term, increasing
session frequency did not yield statistically significant improvements in cognitive functions or
physical status.

Conclusions. Early physical rehabilitation in ICU is vital for reducing manifestations of post-
COVID syndrome in severe COVID-19 patients. Enhanced physical activity not only improves
mental health but also helps alleviate physical symptoms. Future research should focus on the

long-term effects of rehabilitation and a holistic approach to supporting patient recovery.
Keywords: mobilization of patients, early activation of patient, COVID-19, ICU.

Introduction

The COVID-19 pandemic has caused a global
health crisis, particularly due to high mortality
rates and severe consequences, especially among
patients with severe disease progression. Post-
COVID syndrome (Long COVID) has emerged as
a significant issue faced by patients following
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COVID-19, particularly those who required hos-
pitalization in the Intensive Care Unit (ICU) [1;
2]. This syndrome is characterized by long-lasting
symptoms, such as fatigue, muscle weakness, cog-
nitive impairments (commonly referred to as
"brain fog"), depression, anxiety, and other psy-
cho-emotional problems, which considerably di-
minish the quality of life for patients [3-5].
Physical rehabilitation is a critical component
of the recovery process that can positively impact
patients' overall health. It not only aids in physical
recovery but also supports psychological well-be-
ing, as regular activities enhance motivation for
rehabilitation [6-8]. However, questions regar-
ding the optimal frequency and intensity of reha-
bilitation interventions remain unresolved.
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The aim of this study was to evaluate the im-
pact of different physical rehabilitation regimes
on functional status, cognitive functions, psycho-
emotional state, and manifestations of post-
COVID syndrome in patients who experienced
a severe form of COVID-109.

Materials and Methods

The study included 102 patients who were hos-
pitalized in the ICU with a confirmed diagnosis of
COVID-19 and required mechanical ventilation or
oxygen therapy due to Acute Respiratory Distress
Syndrome (ARDS).

Inclusion criteria for the study were: age over
18 years; confirmed by Polymerase Chain Reac-
tion (PCR) COVID-19; hospitalization in the ICU
due to respiratory failure related to ARDS.

Exclusion criteria from the study included:
pre-existing musculoskeletal disorders that limit
mobility; neurological conditions that restrict mo-
bility; presence of oncological diseases; patient
death or transfer to another healthcare facility; re-
fusal of the patient to participate in the study.

Two groups of patients were formed based on
the number of rehabilitation sessions per day.
Group 1 consisted of 51 patients who underwent 1
session per day, while Group 2 included 51 pa-
tients who had 2 sessions per day. It is important
to note that a group of patients without rehabilita-
tion was not formed for ethical reasons. The char-
acteristics of the groups are presented in Table 1.

Physical rehabilitation sessions included: pas-
sive, active-passive, and active exercises, patient
positioning in bed, sitting and standing verticali-
zation, walking, and breathing exercises. The ses-
sions were conducted by a physical therapist un-
der the supervision of a nurse and an anesthesiol-
ogist. They began on the first day of hospitaliza-
tion in the ICU, with each session lasting 15-20
minutes. During the session, the therapist aimed to
achieve the highest possible intensity for the pa-
tient. Sessions were discontinued in the event of
patient decompensation or if the patient refused to
continue.

To assess physical functional status, the fol-
lowing scales were used:

1. Activity Measure for Post-Acute Care (AM-
PAC) Activities of Daily Living (ADL) [9; 10].
This scale includes 6 parameters for assessing
daily activities: the patient's ability to put on pants,
bathe, use the toilet, put on a shirt, brush teeth, and
eat. Each parameter can be scored on the scale
from 1 to 4, where 1 indicates that the patient is
unable to perform the task, 2 means significant as-
sistance is required, 3 indicates minimal assis-
tance, and 4 signifies that the task is performed in-
dependently. The maximum score on the scale is
24, while the minimum is 6.

2. Johns Hopkins: Highest Level of Mobility
(JH-HLM) Scale [11]. This scale assesses patient
mobility and consists of 8 levels of activity, ran-

Table 1. Comparative characteristics of the study groups

Statistical data Group (number of patients)
Characteristics, units (presentation) instrument | p value 1 (n=51) 2 (n=51)
Age, years (M£SD) t-test 0.58 | 57.55+14.34 | 56.10£12.02
Sex (number, %):
- males 35 (69) 34 (67)
- females 16 (31) 17 (33)
Body Mass Index, kg/m? (M+SD) U-test 0.63 31.34+6.72 | 30.87+5.92
Comorbidities (number, %):
- hypertension 31 (61) 33 (65)
- diabetes mellitus 22 (43) 15 (29)
- chronic Kidney disease 13 (25) 8 (16)
- smoking 9 (18) 14 (27)
Severity of condition at admission:
- computed tomography, % (M£SD) U-test 0.63 | 51.33+£19.80 | 46.62+19.0
- SpO;, % (M£SD) U-test 0.56 | 80.86+4.91 | 81.354+3.25
- respiratory rate, breaths per minute (M+SD) t-test 0.09 |24.20+£1.51 | 23.69+£1.52

Notes: (M+SD) — (Mean+Standard Deviation); SpO, — Oxygen saturation of hemoglobin as measured by
pulse oximetry; U-test — Mann-Whitney U test; t-test — Student's t-test.
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ging from the minimum level (1), where the pa-
tient is bed-bound, to the maximum level (8),
where the patient is able to walk more than 100
meters.

To assess cognitive functions, the Mini-Mental
State Examination (MMSE) scale [12; 13] was
used. This standardized questionnaire consists
of 22 questions and tasks, allowing for the evalu-
ation of a patient’s cognitive abilities in 5 dimen-
sions: orientation in time and space, registration,
attention and calculation, memory, and language.
Scores range from 0 to 30 points, with a score of
27 or higher considered within the normal range.
A key advantage of this questionnaire is its ease
of use.

To assess mental status, the Hospital Anxiety
and Depression Scale (HADS) [14] were used.
This subjective method is designed for the screen-
ing of anxiety and depression in hospitalized pa-
tients. HADS is noted for its simplicity of appli-
cation and analysis, as completing the question-
naire does not require significant time and does
not pose complications for the patient. The scale
consists of 14 statements divided into 2 subscales:
subscale A for "anxiety' and subscale D for 'de-
pression.' Each statement in the questionnaire has
4 response options reflecting the severity of symp-
toms, ranging from 0 to 3.

To assess the severity of post-COVID symp-
toms, the Post-COVID-19 Functional Status
(PCFS) scale [15] was used. The PCFS evaluation
was conducted during the first visit to the physi-
cian or during a phone contact with the physician.
The survey was performed, on average, 5-7 days
after discharge from the hospital. A sample survey
algorithm is presented in the Figure.

Results and Discussion

The physical functional status of patients is
presented in Tables 2 and 3.

The assessment using the AM-PAC (ADL)
scale showed a slight difference between the
groups. The average score in Group 1 was 22.55+
+2.96, while in Group 2 it was 23.22+2.29. How-
ever, the difference between these groups was not
statistically significant (p=0.24). The findings we-
re similar for the JH-HLM scale. This indicates
that an increase in the frequency of rehabilitation
sessions does not have a significant impact on pa-
tient mobility levels and their ability to perform
daily tasks in the short term.

Our results differ from the study by Mayer
K.P. et al. (2024), which involved approximately
2000 COVID-19 patients and found that early in-
itiation of physical rehabilitation in the ICU, along
with increased session intensity, significantly im-
proved the patients' physical condition at the time

Can you live alone without any assistance from another person?
(independently being able to use toilet and manage routine daily hygiene, walk, eat )

'

Are there any duties/activities at home or at work which you are no longer
able to perform yourself?

v

or anxiety?

Do you suffer from symptoms of pain, depression

,

Do you need to avoid or reduce
duties|activities or spread these over time?

Y

Y
Grade 1:
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Grade 0 Grade 2:
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Fig. Post-COVID-19 Functional Status (PCFS) Tool [15].
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Table 2. Physical functional status of patients in two groups at the time of hospital discharge

Statistical data Group (number of patients)
Characteristics, units (presentation) | instrument p value 1 (n=51) 2 (n=51)
AM-PAC (ADL) (M£SD) U-test 0.24 22.554+2.96 23.2242.29
JH-HLM (M+SD) U-test 0.13 7.59+0.73 7.76+0.84

Notes: (M£SD) — (Mean+Standard Deviation); AM-PAC (ADL) — Activity Measure for Post-Acute Care
(Activities of Daily Living); JH-HLM — Johns Hopkins: Highest Level of Mobility; U-test — Mann-Whitney
U test.

Table 3. Cognitive and mental status of patients in two groups at the time of hospital discharge

Statistical data Group (number of patients)
Characteristics, units (presentation) | instrument p value 1 (n=51) 2 (n=51)
MMSE (M+£SD) U-test 0.24 26.45+4.37 27.35+3.58
HADS (A+D) (M+SD) U-test 0.02 11.3344.51 9.52+4.61

Notes: (M+SD) — (Mean+Standard Deviation); MMSE — Mini-Mental State Examination; HADS — Hospi-
tal Anxiety Depression Scale; U-test — Mann-Whitney U test.

of discharge [16]. According to other studies [17],
the short-term effect of physical rehabilitation on
functional status at discharge was negligible, whi-
le the long-term effect favored more intensive re-
habilitation. This may indicate that the process of
restoring physical activity requires more time and
may depend on other factors, such as patients' ba-
seline health status, the presence of comorbidities,
or their previous level of physical activity.

Considering this, future studies should increa-
se the sample size, measure and account for the
intensity of each individual rehabilitation session,
and extend the duration of patient follow-up.

Early physical rehabilitation is considered by
researchers as one of the effective methods for im-
proving cognitive functions in patients following
their stay in the ICU [18]. The study conducted by
Patel B.K. et al. (2023) found a positive effect of
increasing the intensity of physical rehabilitation
on cognitive functions, which became more pro-
nounced over the long term [19].

In our study, the average MMSE score in
Group 1 was [26.45+4.37] points, while in Group
2 it was [27.35+3.58] points. The difference in
mean scores was not statistically significant. The-
se results suggest that the recovery of cognitive
functions after a severe form of COVID-19 may
be a prolonged process and requires additional in-
terventions beyond physical rehabilitation.

Regarding the mental component, patients who
received two rehabilitation sessions per day exhi-

bited a significant reduction in levels of anxiety
and depression. The average score on the HADS
(A+D) scale in Group 2 was 9.52+4.61, which is
significantly lower than that in Group I, where the
average score was 11.33+4.51 (p=0.02).

According to the literature [20], physical ac-
tivity stimulates the production of endorphins (the
'happiness hormones'), which may contribute to
reducing levels of anxiety and depression. Given
the psycho-emotional consequences of COVID-
19, intensive physical rehabilitation may be an im-
portant tool not only for physical but also for psy-
chological recovery in patients.

One of the most significant findings of the
study is the difference in PCFS scores, which as-
sess the functional status of patients after dis-
charge and serve as an important indicator of post-
COVID syndrome manifestations. Patients who
received two rehabilitation sessions per day had
significantly better outcomes compared to those
who underwent only one session (Table 4). The
average score on the PCFS scale in Group 1 was
2.06+1.07, indicating a greater severity of post-
COVID symptoms, such as weakness, pain, and
fatigue, compared to Group 2, where the average
score was 1.62+1.09. This highlights the potential
of more intensive rehabilitation programs to re-
duce symptoms such as fatigue and weakness,
which are common manifestations of post-COVID
syndrome. The decline in physical strength and
endurance may be related not only to the disease
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Table 4. Manifestations of post-COVID syndrome in patients of both groups

Statistical data

Group (number of patients)

Characteristics, units (presentation)

instrument

p value 1 (n=51) 2 (n=51)

PCFS scale (M£SD) U-test

0.02 2.06+1.07 1.62+1.09

Notes: (M+SD) — (Mean+Standard Deviation); PCFS — Post-COVID-19 Functional Status; U-test — Mann-

Whitney U test.

itself but also to prolonged hospitalization; thus,
maintaining a high level of physical activity plays
a vital role in recovery.

It is important to note that one of the limita-
tions of the study is its short time frame, as the
assessment of results was conducted only at the
time of discharge and a few days thereafter. There
is a possibility that some effects, particularly in
the cognitive domain, may manifest only after
a longer period post-discharge.

Another significant limitation is the absence of
a control group without rehabilitation. While this
was justified by ethical considerations, it still re-
stricts our conclusions regarding the absolute ef-
fectiveness of physical rehabilitation.

Future research should focus on examining the
long-term effects of physical rehabilitation fol-
lowing severe COVID-19, specifically how chan-
ges in the intensity of physical exercises may in-
fluence patients' recovery in the long term. Studies
should also take into account other aspects of re-
covery, such as social and psychological rehabili-
tation, which may contribute to the overall im-
provement in the quality of life for patients who
have recovered from COVID-109.

Conclusion

The increase in the number of physical rehabil-
itation sessions for patients who have experienced
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