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Abstract  Objective: Idiopathic chronic fatigue (ICF) 

is an annoying debilitating condition with unclear 

aetiology. Symptoms ICF usually resemble symptoms of 

post-viral syndromes such as post-COVID syndrome. The 

symptoms are decreased pulmonary functions, low sleep 

quality, low quality of life, decreased exercise tolerance, 
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and repeated perception of fatigue. Effective rehabilitation 

strategies to address multidimensional symptoms in this 

population of post-COVID syndrome and ICF are limited. 

This study aimed to investigate the therapeutic efficacy of 

Baduanjin exercise training (BET) - a traditional Chinese 

mind-body practice - on fatigue, pulmonary function, 

psychological well-being, sleep quality, physical 

performance, and quality of life in ICF patients following 

recovery from COVID attack. Material and Methods: 

Forty individuals who were previously diagnosed with ICF 

prior to contracting COVID-19 were involved in this study. 

The patients were enrolled after the recovery from COVID. 

Participants were equally assigned to a 12-week supervised 

BET group (this group contained twenty patients who 

received a 60-minute session, six days per week) or a 

waitlist non-trained control group (n=20 patients). The 

outcomes of this study included pulmonary functions 

(forced vital capacity, forced expiratory volume in the first 

one second of expiration), physical fitness (assessed by 

maximal push-ups, 30-second sit-to-stand test, 6-minute 

walk test, and Ruffier test), Beck depression inventory, 

Pittsburgh sleep quality index, physical and mental 

component summaries of short form 36, modified Borg 

dyspnea scale, and the Buzhongyiqi-Tang questionnaire. 

Results: It was reported that participants in the BET group 

demonstrated statistically significant improvements across 

all measured outcomes following the 12-week intervention 

(p < 0.05). In contrast, no significant/detectable changes 

were observed in the waitlist non-trained control group. 

Conclusions: In conclusion, BET enhances physical 

performance, psychological status, sleep quality, life 

quality, and pulmonary functions in patients with ICF 

experiencing post-COVID sequelae. 

Keywords  Baduanjin, Exercise, Idiopathic Chronic 

Fatigue, Post-COVID Syndrome, Rehabilitation, Fatigue 

Management 

 

1. Introduction 

The global impact of coronavirus disease 2019 

(COVID-19) extends well beyond the acute phase of 

infection. Even after viral clearance from patients' body, a 

growing body of evidence highlights that many individuals 

continue to experience debilitating symptoms. These 

symptoms are chronic fatigue, myalgia, cognitive 

impairment, depression, and sleep disturbances. These 

symptoms are collectively known as post-COVID or long 

COVID-19 syndrome [1,2]. 

Long COVID syndrome-associated symptoms 

significantly compromise sufferers’ physical/ 

psychological functioning and quality of life [1]. For 

individuals already suffering from idiopathic chronic 

fatigue (ICF) - a clinically diagnosed condition 

characterized by persistent and unexplained fatigue lasting 

more than 24 weeks - and newly diagnosed with 

post-COVID syndrome, the severity of above-mentioned 

symptoms is intensified and debilitating (may be due to the 

similarity between hallmarks/symptoms of ICF and long 

COVID-19 syndrome) [1-4]. 

Recent studies suggest that immune-mediated 

microvascular changes, excessive mitochondrial 

dysfunctions, increased oxidative factors, and impaired 

oxygen delivery to muscles may explain the shared 

symptoms (muscle pain, physical/mental fatigue, and low 

quality of life and sleep) between ICF and long COVID-19 

syndrome in sufferers of these debilitating disorders [5-7]. 

Despite the increasing prevalence of ICF, effective 

therapeutic strategies remain scarce. Conventional 

exercise-based rehabilitation, often involving moderate- to 

high-intensity training, is considered very strenuous for 

ICF patients due to their heightened sensitivity to exertion 

[8]. Thus, there is an urgent need for accessible, 

low-intensity, and sustainable exercise interventions 

tailored to patients with ICF and long COVID-19 

syndrome [8]. 

Baduanjin exercise training (BET), a traditional Chinese 

health Qigong practice, is used by health trainers/educators 

to improve general health of normal or ill subjects. This 

type of training, BET, is applied by performing 

simultaneous body-mind exercises including gentle 

physical postures, breathing regulation, and mindful 

concentration) within the same exercise session [9,10]. 

As a low-impact aerobic exercise, BET has been shown 

to improve musculoskeletal flexibility, reduce fatigue, 

enhance sleep quality, and promote psychological 

well-being in populations with chronic illnesses/disorders 

[11,12]. Also, besides its suitability for deconditioned 

individuals, BET is highly recommended to be 

used/performed by ICF sufferers due to minimally exerted 

cognitive and physical efforts during sessions of this type 

of training [13,14]. 

Despite growing evidence supporting BET’s role in 

alleviating fatigue and improving functional outcomes in 

different health issues, testing its efficacy in ICF 

individuals who simultaneously complain long COVID-19 

syndrome remains underexplored. 

Therefore, the primary objective/aim of this study was to 

examine the following hypothesis: there is no effect of a 

12-week supervised BET program on pulmonary functions, 

depression, sleep quality, physical performance, dyspnea, 

fatigue symptoms, and quality of life in patients with 

pre-existing ICF following COVID-19 recovery. 

2. Materials and Methods 

2.1. Study Design 

This was a randomized controlled trial (NCT06829940). 
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2.2. Study's Settings 

Patients were recruited from Ain Shams University 

Hospitals (advertising wallpapers were fixed on walls of 

outpatient facilities/clinics to recruit the participating 

patients of this study). 

2.3. Ethics 

This BET trial achieved all known/popular ethics of 

medical research such as ethical institutional clearance 

(Approval Code: PT/REC/012/005517), by-patient written 

informed consent, and outlines of declaration of Helsinki. 

2.4. Inclusion Criteria 

Forty patients with pre-existing ICF complaint were 

included after their recovery from COVID-19 attraction 

(positive COVID-19 attack/attraction was confirmed by 

applying transcription polymerase chain reaction or 

serological testing). The symptoms of long-COVID 

syndrome lasted > 3 months in all patients were persistent 

exacerbation of fatigue and dyspnea. 

Participants were eligible for inclusion if they were 

non-obese adults. Both genders were included. 

Participating adults aged 18–50 years. 

Participants were required to fulfill/achieve three 

diagnostic criteria for ICF as mentioned/stated by Lee et al. 

[15]: (1) self-reported persistent/continuous fatigue lasting > 

6 months, resulting in a ≥50% reduction in pre-illness daily 

functional capacities/abilities; (2) concurrent presentation 

of ≥ 3 associated physical and psychological symptoms 

(sleep disturbances, generalized muscle weakness, 

headaches, myalgia, tender cervical/axillary lymph nodes, 

post-exertional exacerbation of physical/psychological 

symptoms); and (3) absence of alternative medical or 

psychiatric explanations for fatigue, as confirmed through 

comprehensive clinical evaluation by a physician. 

2.5. Exclusion Criteria 

Exclusion criteria were applied to individuals who had 

received treatments/managements (including engagement 

in therapeutic exercise programs, pharmacological 

interventions, or complementary therapies) for 

symptomatic problems/complaints of ICF or long 

COVID-19 syndrome within the preceding six months. 

Also, patients who were currently receiving 

pharmacological agents/treatments (e.g. antidepressants, 

antipsychotics, or sleep-inducing medications) were 

excluded. 

ICF patients with long COVID-19 syndrome who had a 

documented history/complaint of autoimmune disorders, 

malignancies, endocrine abnormalities/disorders, 

psychiatric diseases, systemic/metabolic disorders, 

musculoskeletal limitations (particularly in the cervical 

spine, lumbar region, or limbs), cardiorespiratory disorders, 

and hepatobiliary manifestations were excluded. 

2.6. Randomization 

Forty participants of ICF and long COVID-19 syndrome 

were randomly assigned (1:1) to either a BET intervention 

group or a non-trained waitlist control group (Figure 1). 

Randomization performed in this ICF study was 

managed/executed using a concealed allocation 

procedure/technique administered by an independent 

physiotherapy researcher uninvolved in the study 

design/implementation. 

2.7. Interventional Procedures of BET 

BET protocol was administered over 12 weeks. This 

protocol requires participants to attend supervised sessions 

six days per week (excluding Fridays). Each session lasted 

60 minutes and was structured into three distinct phases to 

ensure safety, effectiveness, and adherence to traditional 

Chinese methodology [16]. The session of BET began with 

10-minute warm-up exercises to prepare/qualify the 

trained body/subject for physical activity. This was 

followed by a 40-minute practice/training of BET. This 

practice consisted of performing eight sequential 

postures/activities derived from the standardized Health 

Qigong routine of BET [17]. 

The first posture/activity included supporting the sky by 

elevating ICF patients' palms upward and toward the 

ceiling/sky as possible. The second posture/activity 

included drawing the bow (i.e. ICF patients were 

instructed/ordered to take the position of an archer to shoot 

to left and right sides). The third posture/activity included 

holding up a single hand (i.e. ICF patients fully 

elevated/raised their right arm upward without movement 

of the other limb (left upper limb), then left upper limb was 

fully raised upward without movement of the other limb 

(right upper limb)). The fourth posture/activity included 

looking back (i.e. from the standing position, ICF patients 

fully turned their cervical spine (heads) in both left and 

right directions), (5) the fifth posture/activity 

included/involved shaking the head and wagging the tail 

(i.e. ICF patients turned their heads and buttocks), (6) the 

sixth posture/activity included stooping to perform 

by-hand touching the feet, (7) the seventh posture/activity 

included climbing the mountain (i.e. ICF patients clenched 

their fists and glared upward), (8) and the eighth 

posture/activity included from-standing raising and 

relaxing of ICF patients' heels [11,16-18]. 

The session in every patient with ICF and long 

COVID-19 syndrome was finished/ended with a 10-minute 

period of cooling down to facilitate recovery after BET. 
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Figure 1.  Study flowchart 

2.8. Outcome Assessments 

2.8.1. Forced Vital Capacity (FVC) 

FVC is a popular pulmonary function test that measures 

ICF patients' maximal exhaled capacity of air after a 

maximal/deep inspiration using spirometry [19]. FVC was 

the primary outcome of this study. 

2.8.2. Forced Expiratory Volume (Measured at First 

Second of Exhalation/Expiration, FEV1) 

The popular pulmonary function, FEV1, was tested 

using spirometry in all patients with ICF and long 

COVID-19 syndrome [19]. 

2.8.3. Six-Minute Walking Test (6MWT) 

This study employed the popular assessment/test of 

functional capacity, 6MWT, in all patients with ICF and 

long COVID-19 syndrome and results were recorded as the 

total meters walked across a 30-meter corridor in six 

minutes [20]. 

2.8.4. Modified Borg Dyspnea Scale (MBDS) 

Dyspnea/breathlessness was assessed immediately after 

executing the functional capacity test, 6MWT, using 

MBDS [21]. MBDS is a numerical scale/assessment used 

to assess the perception of dyspnea/breathlessness from 

zero (no perception of dyspnea/breathlessness) to ten 

(maximal perception of dyspnea/breathlessness) in all 

patients with ICF and long COVID-19 syndrome. 

2.8.5. Thirty-Second Sit-to-Stand Test 

Strength of lower limb muscles in all patients with ICF 

and long COVID-19 syndrome was assessed via a thirty-

second sit-to-stand test (an examination that evaluated the
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number of repetitions of sit-to-stand actions executed 

in thirty seconds) [22]. 

2.8.6. Maximal Repetitions of Push-Ups (MRPU) 

Endurance of upper limb muscles was assessed/tested 

via the maximal repetitions of push-ups (MRPU). The 

number of push-up repetitions was considered until ICF 

patients' perception of muscle failure or incorrect execution. 

To be noted, for a correct push-up application, the ICF 

patients' back/spine was kept straight, and the patients were 

ordered to lock their elbows at the ends of push-ups [22]. 

2.8.7. Index of Ruffier Test 

Cardiorespiratory fitness was assessed in all patients 

with ICF and long COVID-19 syndrome by IRT. After a 

5-minute in-supine rest, patients' resting heart rate (RHR) 

was assessed. Then, patients with ICF and long COVID-19 

syndrome were ordered to be in a standing position to 

perform 30 squats (flexion of the knee to 90 degrees) in 45 

seconds while their shoulders fully flexed and width apart, 

elbow fully extended, both palms facing the floor, feet 

fully contacting the floor, and back kept straight. 

Immediately after ending the performance of required 

squats, immediate post-test heart rate (IPTHR, measured 

after 15 seconds of test ending) and one-minute after-test 

heart rate (1MATHR) were measured in the seating 

position. The IRT was extracted from the following 

equation: IRT = [(RHR +IPTHR + 1MATHR) – 200] / 10 

[23]. The decrease in the score/value of IRT after the 

12-week BET was considered an improvement in ICF 

patients' cardiovascular fitness [24]. 

2.8.8. Quality of Life 

The physical and mental summaries of the short form 36 

questionnaire (SF) were considered as an assessment of 

ICF patients' health-related quality of life [25-27]. 

2.8.9. Pittsburgh Sleep Quality Index (PSQI) 

This is a tool/questionnaire that is very reliable and valid 

in previous different clinical research/trials that tried to 

assess sleep quality in patients with chronic diseases. The 

decrease in the total score (i.e. twenty-one total score of 

PSQI) resulting from this 19-item questionnaire (every 

item is rated with 4-Likert scale responses starting from 0 

to 3) is considered an improvement in ICF patients' sleep 

quality [28,29]. 

2.8.10. Beck Depression Inventory (BDI) 

Rating of depression among ICF patients with long 

COVID-19 syndrome was executed via the self-answered 

21-item BDI. The items of this valid questionnaire were 

rated with 4-Likert scale responses starting from zero to 

three). The post-BET response of any ICF patient who 

showed a decrease in his/her total BDI score was 

considered an improvement in the depression symptoms 

[30]. 

2.8.11. Buzhongyiqi-Tang Questionnaire (BZTQ) 

Fatigue syndrome's severity can be rated via this 

validated 16-item questionnaire (every item was rated 

7-Likert scale responses starting from zero to seven). The 

post-BET response of any ICF patient who showed a 

decrease in his/her total BZTQ score was considered an 

improvement in the symptoms of fatigue [15]. 

2.9. Blinding 

To increase/enhance the blinding procedures in this trial, 

the authors did not measure the outcomes by themselves 

and assistant researchers who measured the designed 

outcomes were not informed of the details of this BET 

executed on ICF patients with long COVID-19 syndrome. 

2.10. Calculated Size of Sample 

FVC was fixed as ICF patients' primary outcome during 

the application of a pilot BET test/study conducted on 16 

ICF patients with post-COVID symptoms to apply sample 

size calculation through the G*Power program. The 

drained effect size (d, for FVC) was 1.03. The power of the 

test was 80% and the number of participants in every group 

with ICF and post-COVID symptoms was 16 patients. The 

authors of this BET trial were afraid of the discontinuation 

(25% dropout) of ICF patients, so four ICF patients with 

long COVID syndrome were added to every group. 

2.11. Statistical Analysis 

The data of all ICF patients with post-COVID 

symptoms/syndrome were normally distributed 

(confirmation was done via Shapiro testing), so the clinical 

statistician of this BET trial/study conducted unpaired test 

for basic data (duration of ICF symptoms, age, and index of 

body mass) and ANOVA (the form of repeated measure). 

The clinical statistician used SPSS18 in analysing/

interpreting data at a significance level of P value < 0.05. 

3. Results

Pre-BET basic data of ICF that was exhibited in Table 1 

in addition to the pre-BET outcomes exhibited in Table 2 

did not differ significantly between groups of ICF patients 

with post-COVID symptoms. 
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Table 1.  Basic and clinical data of ICF patients with long COVID-19 syndrome 

ICF patients' basic/clinical data Group of BET Control group P value 

Age of (years) 42.05±3.47 42.15±4.29 0.935 

Body mass index of (kg/m2) 22.75±1.88 23.17±2.27 0.527 

Duration of idiopathic chronic fatigue 6.70±1.41 6.90±1.55 0.671 

Males 10% 20%  

ICF: Idiopathic chronic fatigue; *: P value of treated patients is non-significant (P > 0.05); COVID-19: Coronavirus disease 2019; BET: 
Baduanjin exercise training. Data of this Baduanjin-exercise trial are expressed as mean ± Standard deviation 

Table 2.  Outcomes of ICF patients with post-COVID-19 symptoms after the 12-week BET 

ICF patients' pre- and post-outcomes Group of BET Control group P value (between BET groups) 

Forced vital capacity of ICF patients (L) Mean±SD Mean±SD  

Before the application of BET 2.07±0.13 2.03±0.17 0.472 

After the application of BET 2.18±0.12 2.02±0.16 0.001* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.142  

FEV1 of ICF patients (L) Mean±SD Mean±SD  

Before the application of BET 2.01±0.14 2±0.12 0.794 

After the application of BET 2.12±0.13 1.98±0.16 0.007* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.337  

Modified Borg dyspnea scale of ICF patients Mean±SD Mean±SD  

Before the application of BET 5±1.25 5.35±1.30 0.394 

After the application of BET 4±1.12 5.65±1.26 <0.001* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.200  

Maximal push-up repetitions of ICF patients Mean±SD Mean±SD  

Before the application of BET 12.65±1.95 11.80±2.01 0.184 

After the application of BET 15.05±2.23 11.55±1.60 <0.001* 

P value (within groups of ICF and post-COVID symptoms) <0.001* 0.417  

ICF patients' six-minute walk test (meter) Mean±SD Mean±SD  

Before the application of BET 298.25±39.17 285.70±36.60 0.302 

After the application of BET 358.45±41.63 278.85±35.67 <0.001* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.089  

ICF patients' sit-to-stand testing (repetitions in 30 seconds) Mean±SD Mean±SD  

Before the application of BET 9.35±1.53 8.75±1.37 0.200 

After the application of BET 11.80±1.79 8.40±1.46 <0.001* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.084  

ICF patients' Ruffier index Mean±SD Mean±SD  

Before the application of BET 8.55±1.50 9.21±1.78 0.218 

After the application of BET 6.65±1.56 9.63±1.77 <0.001* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.277  

ICF patients' Sleep quality (Pittsburgh index) Mean±SD Mean±SD  

Before the application of BET 7.45±1.70 8.05±1.27 0.215 

After the application of BET 5.60±1.46 8.25±1.48 <0.001* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.302  
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Table 2 continued 

ICF patients' Buzhongyiqi-Tang questionnaire Mean±SD Mean±SD 

Before the application of BET 72.45±16 71.45±15.10 0.840 

After the application of BET 56.10±13.43 72.55±14.05 0.001* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.418 

ICF patients' Beck depression scale Mean±SD Mean±SD 

Before the application of BET 9.80±1.36 10.35±1.42 0.220 

After the application of BET 8.65±1.38 10.75±1.58 <0.001* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.117 

ICF patients' SF36 (global physical health domain) Mean±SD Mean±SD 

Before the application of BET 29.40±4.61 28.15±4.20 0.376 

After the application of BET 33.55±4.43 27.85±5.43 0.001* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.542 

ICF patients' SF36 (global mental health domain) Mean±SD Mean±SD 

Before the application of BET 44.50±6.48 42.70±7.39 0.418 

After the application of BET 54.20±7.64 41.95±6.87 <0.001* 

P value (within ICF groups and post-COVID symptoms) <0.001* 0.132 

SD: Standard deviation; ICF: Idiopathic chronic fatigue; *: Treated patients' P value is significant (P < 0.05); SF: Short form; COVID-19: 
Coronavirus disease 2019; BET: Baduanjin exercise training; FEV1: Forced expiratory volume measured at the first second of 
post-COVID patients' expiation. 

After conducting the 12-week BET, within-BET-group 

comparison of outcomes (6MWT, TSSTST, BDI, MBDS, 

MRPU, FVC, BZTQ, FEV1, PSQI, physical domain of SF, 

IRT, and mental domain of SF) significantly changed with 

an improved difference while all outcomes of the control 

group did not (Table 2). 

After conducting the 12-week BET, between-group 

post-comparison of outcomes (6MWT, TSSTST, BDI, 

MBDS, MRPU, FVC, BZTQ, FEV1, PSQI, physical 

domain of SF, IRT, and mental domain of SF) significantly 

changed with an improved difference toward the BET 

group (Table 2). 

4. Discussion

The effect of 12-week BET on pulmonary functions, 

physical and cardiovascular fitness, health-related quality 

of life, fatigue symptoms, and depression was proven in 

this trial that applied this procedure to ICF patients after 

their recovery from COVID-19 contraction. The 

mechanism that explains these important changes after 

ending BET is not fully illustrated in the literature. 

Based on the different explanations of traditional 

Chinese medicine/therapy, BET has various health benefits 

and effects, involving enhancing the easy or smooth 

flow/passage of energy meridians, regaining the normal 

balance of Qi, enhancing blood flow to different organs 

and/or working muscles, regulating different visceral 

functions, boosting different immune functions, and 

eliminating harmful waste products and/or toxins. These 

various on-health effects can enhance/improve chronic 

disease patients' bad mood and cardiovascular risk factors. 

Moreover, via boosting immunity, regular BET practice in 

patients with chronic diseases maintains/improves their 

physical functions, muscular strength, cardiovascular risk 

factors, and overall sense of physical and emotional 

well-being [31]. Also, besides anti-inflammatory positive 

effects, neurogenesis, and neuroplasticity, mind-body 

interventions – including BET - are documented to induce 

a deactivation of patients' sympathetic nervous system and 

activation of the parasympathetic nervous system. 

BET-induced symmetry between the functions of both 

systems improves overall perception of fatigue, dyspnea, 

stress, anxiety, depression, insomnia, elevated response of 

the cardiovascular system to exercise intolerance, bad 

mood, and self-esteem quality [32]. 

The potential of BET (as a mind-body activity/exercise) 

to counter intrusive/negative thoughts, induce relaxation 

and low-tension states, and reduce body tension, provides 

a viable/strong explanation for the mediating effect of 

sadness or depression on sleep outcomes. Furthermore, a 

portion of the BET-induced observed improvement in 

insomnia may be justified by the different neurobiological 

pathways (the brain's monoamine neurotransmitters, the 

hypothalamic-pituitary-adrenal axis, and brain-derived 
neurotrophic factors) that have been suggested to explain 

the BET-associated antidepressant effects [33]. The 

above-mentioned explanations may explain the BET-

induced improvement of bad symptoms that are present in 

post-COVID syndrome and ICF. 

Very few studies discussed the effect of BET on 
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post-COVID symptoms or ICF-associated complaints. In 

the same direction as the presented results, 1.5-hour BET 

executed over successive nine months produced an 

acceptable improvement in fatigue scale, subjective sleep 

disturbances (assessed via PSQI), depression, and anxiety 

in patients with chronic fatigue syndrome-like illness [34]. 

Also, consistent with the presented results, two sessions of 

30-minute BET per day for 6 weeks significantly 

improved the physical fatigue, total fatigue scores, mental 

fatigue, and response of fatigue to sleep in patients with 

fatigue-predominant subhealth [14]. Again, due to the 

improvement at the level of adiponectin hormone which 

has a strong role in controlling depression, sixteen 

sessions of 1.5-hour BET in females of chronic fatigue 

syndrome-like illness significantly improved their 

depression and anxiety [35]. 

After applying surgical procedures for patients with 

non-small cell lung cancer, adding a 16-week BET to the 

health education program significantly improved patients' 

physical domain of SF, FVC, mental domain of SF, and 

FEV1 [32]. Again, postoperative 6MWT, lung functions, 

health-related quality of life, Borg dyspnea scale, and 

fatigue in patients with non-small cell lung cancer 

significantly improved after performing 12-week BET [36]. 

Also, the application of BET for 22 weeks was effective in 

improving 6MWT and quality of life (assessed via SF 

questionnaire) in patients with chronic obstructive 

pulmonary disease [37]. Another study reported a 12-week 

BET-induced improvement in older subjects' FVC [38]. 

In a different category of diseases, patients with 

Parkinson’s disease showed a significant improvement in 

their timed up and go test, strength of knee extensors, and 

6MWT after adding a 6-month BET to conventional 

physiotherapeutic methods of Parkinson’s disease [39]. 

Also, 12 weeks of BET in Taiwanese patients with heart 

failure significantly improved their fatigue and quality of 

life [9]. In patients with localized knee osteoarthritic 

changes, 12-month BET significantly improved patients' 

physical capacity (assessed via 6MWT), strength of knee 

extensors, and quality of life (assessed via SF 

questionnaire) [40]. In patients with colorectal cancer 

undergoing chemotherapy sessions, BET improved their 

physical activity levels, fatigue perception, and quality of 

sleep (assessed via PSQI) [41]. 

Also, in the Taiwanese elderly, 12-week BET 

significantly improved their overall sleep quality (tested 

via PSQI) [42]. In middle-aged women, due to 

improvement in anti-oxidative enzymes and the decrease 

in oxidative stress, 12-BET was able to improve women's 

quality of life (assessed via SF questionnaire) [43]. Also, 

in females experiencing intimate partner violence, 

22-week BET improved females' stress, BDI, and sleep 

disturbances [33]. Again, in college students, 

cardiorespiratory endurance (assessed via step test index) 

and strength of lower limb muscles (assessed via standing 

long jump test) significantly improved after following a 

12-week BET [44]. Also, supporting us, the adaptation of 

the autonomic nervous system and accommodation of 

cardiovascular fitness were the cause of the significant 

decrease in IRT after the 60-minute aquafitness program 

applied three times weekly for six months in middle-aged 

women [24]. 

Opposite to the presented results, in college students, 

vital capacity, stress perception, quality of life, and quality 

of sleep did not significantly improve after a 12-week 

BET, which may be due to the lack of protocol for 

adherence assessment and lack of full supervision during 

the application of BET sessions [44]. 

4.1. Strengths and Limitations of the Study 

This research has many strong points. This study 

followed a randomized controlled manner. Moreover, 

blinding procedures were strictly followed in 

randomization of ICF patients and assessment of 

outcomes. 

Despite the promising/encouraging results, this ICF 

study has several limitations/restrictions such as a lack of 

long-term follow-up/tracking to ICF patients' data, so 

future studies are needed/requested to cover this shortage. 

Furthermore, an objective measure/assessment of ICF 

patients' adherence to the BET was missed in this study. 

Future ICF studies should include/involve the assessment 

of this adherence. 

5. Conclusions 

In conclusion, this ICF study provides strong 

evidence/documentation for the effectiveness of 12-week 

BET in improving a wide range of outcomes in ICF 

patients recovering from COVID-related symptoms. This 

intervention, BET, resulted in significant improvements in 

pulmonary dysfunctions, physical capacity/endurance, 

cardiovascular fitness/endurance, perception of fatigue, 

depressive status, sleep quality, insomnia, and overall 

quality of life. 
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