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Abstract  

Background:  Cognitive deficits among COVID-19 survi-
vors are currently reported by few studies. These studies  

report cognitive deficits in mild and moderate cases of the  

infection, with significant impairment of executive functions,  

memory, and attention. In addition, cognitive deficits have  

been reported in studies performed in the acute phase of the  

infection and in recovered patients.  

Aim of Study:  To determine the therapeutic effect of  

aerobic training on cognitive function and quality of life in  

post covid-19 patients.  

Patients and Methods:  A referred diagnosed thirty post  
covid-19 patients with mild cognitive impairment from both  
genders, with age ranged from (45-55) years old, were ran-
domly assigned to equal two groups: A study group and a  

control group. Study group received aerobic training on a  
folding pedal machine in addition to cognitive rehabilitation  
on a commercially available computerized cognitive training  

platform (CogniFitTM) and control group received only cog-
nitive rehabilitation on a commercially available computerized  

cognitive training platform (CogniFitTM) for 18 sessions every  

other day for 6 weeks, 3 sessions/week, each session for 50  

minutes. All patients were evaluated with the Mini Mental  
State Examination (MMSE) and the Montreal Cognitive  
assessment (MoCA) scale and the quality of life was assessed  

by the quality of life (QoL) scale. The study was done in out-
patient clinics of Abu Kier general Hospital.  

Results:  The study revealed that there is a significant  
difference between study and control groups as the p-value  
was (0.001) which indicated that study group shows improve-
ment in cognitive functions and quality of life style more than  
control group.  

Conclusion: The study revealed that six weeks of aerobic  

training combined with cognitive rehabilitation on a commer-
cially available computerized cognitive training platform  
(CogniFitTM) for patients was a beneficial approach and  

improve cognitive dysfunction and quality of life in post  
covid-19 patients.  
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Introduction  

NOVEL  coronavirus disease 2019 (COVID-19)  

infections, declared by the World Health Organi-
zation (WHO) as a pandemic, have had unprece-
dented global effects on people's daily activities  

and way of life [1] .  

Approximately 55-75% of patients who have  
recovered from acute COVID-19 disease have been  
shown to be suffering from post-COVID syndrome  
with cognitive impairments affecting the quality  
of life [2] .  

Few studies currently report cognitive deficits  
among COVID-19 survivors. These studies report  

cognitive deficits in mild and moderate cases of  

the infection, with significant impairment of exec-
utive functions, memory, and attention [3] .  

The quality of life dimension is necessary to  

assess because represent the perceptions, comfort,  

and feelings experienced during and after COVID-
19 by the individual. We must not forget that one  

of the most crucial purposes of rehabilitation is to  

improve the quality of life by maintaining, improv-
ing, and reacquiring activities of daily living [4] .  

There is convincing evidence that exercise  
reduces cognitive decline in healthy older adults  

and those with mild cognitive impairment, the  
cognitive functions that benefit from exercises  

including executive function, attention, and process-
ing speed. Emerging research also demonstrates  

that aerobic exercise can alter brain structure and  

function [5] .  

These findings have sparked an interest in  

exercise as a potential intervention for COVID-19  

-related cognitive impairment, So, the current study  
was designed to investigate the effect of aerobic  

training on cognitive function and quality of life  
in post covid-19 patients.  
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Patients and Methods  

The purpose of the present study was to inves-
tigate the impact of aerobic training on cognitive  

function and quality of life in post covid-19 patients.  
All patients were referred from a neurologist after  

complete medical clinical investigations, as the  

patients were chosen and the study was done in  
outpatient clinics at Abu Keir General Hospital,  

this study was conducted at the period from May  

2022 to December 2022.  

Pre and post experimental design study. A thirty  

post covid-19 patients from both genders with age  
ranged from 45 to 55 years old, were recruited in  

this study from the Outpatient Clinics at Abu Keir  
General Hospital, the Patients were assigned to  

two equal matched groups randomly: Study group:  

consist of 15 post covid-19 patients and received  

an aerobic training on a folding pedal machine in  
addition to training on a commercially available  

computerized cognitive training platform  
(CogniFitTM) (20 minutes aerobic training on a  

folding pedal machine then 20 minutes for  

(CogniFitTM) training application), and Control  

group: Consists of 15 post covid-19 patients and  

received a training on a commercially available  

computerized cognitive training platform  
(CogniFitTM) for 40 min., 18 sessions every other  
day for 6 weeks, 3 sessions/week, each session for  

40minutes for both groups.  

Inclusion criteria:  

Patients are complaining from cognitive impair-
ment post covid-19. They were diagnosed with  
cognitive impairment by their respective neurolog-
ical consultant. Duration of illness ranged from 1- 
3 months post covid-19. They were selected with  
no history of any other neurological problems.  
They were medically stable and consented to par-
ticipate in the study. All patients had mild cognitive  

deficits with score <25 according to Montreal  
Cognitive Assessment scaleand from (18-23) ac-
cording to Mini Mental State Examination  
(MMSE). All patients had normal and stable vital  
signs (heart rate, blood pressure, temperature, pain  

and respiratory rate). All patients were subjected  
to clinical and neurological examination. All pa-
tients had normal and stable vital signs (heart rate,  

blood pressure, temperature and respiratory rate).  

All patients had a good educational level enabled  
them to understand written words, numbers, and  
orders for procedures of assessment and treatment  

by the same physical therapist. The body mass  
index ranged from 20-30Kg/m 2 .  

Exclusion criteria:  

Patients with cardiovascular problems (un-
controlled hypertension, unstable angina, signif-
icant coronary heart disease and/or congestive  

heart failure). Visual, auditory and other neuro-
logical disorders (eg: Multiple sclerosis, Parkin-
sonism... etc). Patients receiving medications  
that may affect cognition. Patients with depres-
sion. Patients with anxiety and seizures. Patients  

with Musculoskeletal problems (deformity or  
contracture). Medically unstable and uncooper-
ative patients.  

Data collection and intervention:  

a- Assessment procedures:  

Patient preparation:  A brief explanation about  
the protocol of assessment was given to every  

patient. All patients were asked to read and sign a  
consent form before the conduction of study. The  

detailed general evaluation sheet was done to every  

patient. The patient weight and height were meas-
ured and recorded in the evaluation sheet with  
other information.  

Montreal Cognitive Assessment Scale (MoCA):  

Is a widely used screening assessment for detecting  

cognitive impairment. It was designed to detect  
mild cognitive Impairment. It takes approximately  

10 minutes to complete, 30-point cognitive screen-
ing instrument. It is used to assess different cogni-
tive domains [short-term memory, visuospatial  
abilities, executive function, attention, concentra-
tion, working memory, language and orientation  
to time and place]. MoCA scores range between 0  
and 30, A score of 26 or over is considered to be  
normal. The score has a high sensitivity (77%) and  

specificity (83%) for detecting mild cognitive  

impairment (MCI) in patients with stroke as deter-
mined by a score of <25 [6] .  

Mini-Mental State Examination (MMSE) Scale:  

It was 11-questions measured these tested five  
areas of cognitive function: Orientation, registra-
tion, attention and calculation, recall, and language.  

The maximum score is (30) points. Due to its short  

administration period and ease of use it is useful  

for cognitive assessment in the post covid-19  
patients. Scoring: 24-21 mild cognitive impairment.  

20-10 moderate cognitive impairment. Less than  

10 as severe cognitive impairment [7] .  

b- For treatment:  
All patients were randomly classified into two  

equal matched groups, each group consist of 15  
patients.  
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Study group:  Received an aerobic training on  
a folding pedal machine. The first five minutes of  

each session were dedicated to warming up exercise  
on the bicycle in the form of slow progression  
exercise (to decrease the risk of hypotension,  
musculoskeletal injury and cardiovascular compli-
cations), followed by the active phase of exercise  

for 10min., and finally cooling down phase for  
five min. with intensity and speed decreased grad-
ually until reaching the resting heart rate (RHR),  
in addition to training on a commercially available  
computerized cognitive training platform  
(CogniFitTM) for 18 sessions every other day for  

6 weeks, 3 sessions/week, each session for 40  

minutes (20 minutes aerobic training on a folding  

pedal machine and 20 minutes for (CogniFitTM)  
training application).  

Control group: The patients in this group treated  
by CogniFit applicationfor 40min. three times per  
week for six weeks. The CogniFit General Training  
program consisted of 33 tasks designed to train a  
broad range of cognitive abilities, the patients were  
trained to improve the attention, memory and the  

executive function domains through these games  

(Perfect tension for executive function training,  

lane changer and penguin explorerfor attention  
training and Match it and ant escape for memory  
training). CogniFit training sessions involve the  
completion of three tasks, delivered by the program  
in one block, and patients were instructed to com-
plete two sessions (i.e., six tasks) on each day they  
trained. At the end of each block of three tasks,  

patients in the experimental condition received  

feedback about their performance in the form of a  

score that they could track as the training progressed.  

Statistical analysis:  
Unpaired t-test was conducted for comparison  

of subject characteristics between groups. Normal  

distribution of data was checked using the Shapiro-
Wilk test. Levene's test for homogeneity of vari-
ances was conducted to test the homogeneity be-
tween groups. Mixed MANOVA was conducted to  

investigate the effect of treatment on MoCA,  

MMSE and QOLS. Post-hoc tests using the Bon-
ferroni correction were carried out for subsequent  

multiple comparison. The level of significance for  
all statistical tests was set at p<0.05. All statistical  
analysis was conducted through the statistical  
package for social studies (SPSS) version 25 for  

windows (IBM SPSS, Chicago, IL, USA).  

Results  

Subject characteristics:  
Table (1) showed the subject characteristics of  

the study group and control one. There was no  

significant difference between groups in age,  

weight, height and BMI (p>0.05).  

Table (1): Comparison of subject characteristics between the  
group A and B.  

       

 

Group A  

 

Group B  
MD  

t- 
value  

p- 
value  

 

Mean ± SD  

 

Mean ± SD  

       

Age (years)  39.8±4.24  38.4±5.08  1.4  0.81  0.42  
Weight (kg)  74.86±12.71  77.73±10.86  –2.87  –0.66  0.51  
Height (cm)  175.8±12.9  177.2±12.62  –1.4  –0.3  0.76  
BMI (kg/m

2
)  24.26±1.23  24.46±0.76  –0.2  –0.53  0.59  

SD: Standard deviation.  p-  value: Probability value.  

Effect of treatment MoCA, MMSE and QOLS:  

Mixed MANOVA revealed a significant inter-
action effect of treatment and time (F=5.56,  

p=0.004). There was a significant main effect of  

treatment (F=3.32, p=0.03). There was a significant  
main effect time (F=124.57, p=0.001).  

Within group comparison:  
There was a significant increase in MoCA,  

MMSE and QOLS post treatment in both groups  
compared with that pre-treatment ( p>0.001). The  
percent of change in MoCA, MMSE and QOLS of  

the study group was 18.45, 21.02 and 16.67%  
respectively and that in the control group was  
12.77, 14.02 and 10.09% respectively.  

Between group comparison:  
There was no significant difference between  

groups pre-treatment (p>0.05). Comparison be-
tween groups post treatment revealed a significant  

increase in MoCA, MMSE and QOLS of the study  
group compared with that the control group B  
(p<0.05).  

Table (2): Mean MoCA, MMSE and QOLSpre and post  
treatment of study and control groups.  

Post- 
treatment  MD  

Mean ± SD 
 

Mean ± SD  

MoCA:  
Study Group  22±1.73  26.06±0.96  –4.06  18.45  0.001  
Control Group  21.46±1.41  24.2±1.21  –2.74  12.77  0.001  
MD  0.54  1.86  

p=0.36  p=0.001  
MMSE:  

Study Group  20.6±1.72  24.93±0.79  –4.33  21.02  0.001  
Control Group  20.4±1.95  23.26±0.88  –2.86  14.02  0.001  
MD  0.2  1.67  

p=0.76  p=0.001  
QOLS:  

Study Group  80.4±6.44  93.8±1.82  –13.4  16.67  0.001  
Group  81.26±3.71  89.46±2.29  –8.2  10.09  0.001  
MD  –0.86  4.34  

p=0.65  p=0.001  

SD: Standard deviation. MD: Mean difference.  
p-value: Probability value.  

Pre- 
treatment  % of 

 
p- 

change  value  
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Discussion  

The statistical results of the current study re-
vealedthe aerobic training combined with computer-
based cognitive rehabilitation was more effective  
for improving cognitive dysfunction in post covid-
19 patients in the study group than only computer-
based cognitive rehabilitation in control group.  
The assessments included the Mini-Mental state  

Examination (MMSE) scale, Montreal Cognitive  

Assessment (MoCA) and Quality of Life scale  
(QOLS).  

The result of the current study was agreed with  

Hsu et al., [8] , who stated that aerobic training may  

positively impact cognitive performance among  
older adults with mild subcortical ischemic vascular  

cognitive impairment (SIVCI). Specifically, im-
proving neural efficiency underlies the effect of  

aerobic training on cognition. These findings extend  
growing evidence that physical activity should be  
considered as a potential recommendation to en-
hance brain function and executive functions for  

this clinical population.  

The result of the current study was supported  

also by Hill et al., [9] , who reported that Cognitive  
training, stimulation, and rehabilitation provided  

via digital devices are promising strategies for  

maintaining the cognitive function of healthy older  

adults and people with mild cognitive impairment  
(MCI). Computerized cognitive interventions are  

not only useful for improving cognition, memory,  

and attention but also have a positive influence on  
the psychosocial functioning of older adults with  
MCI. Similarly, it was demonstrated that compu-
terized cognitive training's beneficial effects re-
mained on both short-term and long-term in people  
with preserved cognitive function.  

The result of the current study was agreed with  

Alghadiret al., [10] , who stated that physical activity  

status, inflammatory status, and oxidative stress  

played a pivotal role on cognitive performance of  

healthy older adults and concluded that supervised  

moderate aerobic training for 24 weeks has a pos-
itive significant effect in improving cognitive  

functions via modulating redox and inflammatory  
status of older adults.  

The results of the present study agreed with  
Slimani et al., [11] , who demonstrated that Physical  
activity is an effective therapeutic method in older  

patients with heart failure (HF), with small to  

moderate effects on quality of life (QoL), aerobic  

capacity, and cardiac function, irrespective of sex  
and training mode.  

The findings of the conducted study also were  
supported by Song and Yu, [12] , who found that  
the participants in their study had remarkable  
improvement in vitality, positive outlook on oneself  
and overall life satisfaction. This improvement in  

cognitive function would possibly result in such  

positive changes on one's health perception.  

The findings of the conducted study disagreed  
with Young et al., [13] , who demonstrated that there  

was no evidence that aerobic exercise or increased  

fitness was necessarily results in improvements in  

cognitive performance in healthy older adults  

without known cognitive impairment.  

The results of the present study were disagreed  

with Lan et al., [14] , who reported that no compel-
ling evidence was provided regarding improve- 
ments to everyday functioning, contradicting many  
claims made by “brain training” companies which  
imply that their product can generalize to day-to- 
day skills. Thus, whilst “brain training” is suitable  
for enjoyment and entertainment purposes, these  

training packages may not yet be sufficiently de-
veloped, refined, and tested to promote any mean-
ingful change in cognitive functioning-particularly  
functioning in everyday life.  

Conclusion:  
From the previous obtained statistical results  

of present study, it could be concluded that the  

study group that received aerobic training combined  
with cognitive rehabilitation on a commercially  

available computerized cognitive training platform  

(CogniFitTM) mobile application showed a signif-
icant improvement in post covid-19 patients with  
cognitive impairment compared to the control  

group who received cognitive rehabilitation on a  

commercially available computerized cognitive  

training platform (CogniFitTM) mobile application  
only, so aerobic training combined with computer-
ized cognitive training platform (CogniFitTM)  

should be considered a potential rehabilitation  

program and should be indicated as an effective,  

reliable, noninvasive modality at physical therapy  

clinics for post covid-19 patients with cognitive  
impairment.  
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