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Abstract  Background: Stroke is one of the world's 

leading causes of death and long-term lack of ability. 

Objectives: This study aimed to test the effect of aerobic 

versus anaerobic exercise on stroke patients' quality of life. 

Methods: Thirty male patients with stroke enrolled in this 

study. The patients were divided into three groups at 

random: two research groups (GA) and (GB) and one 

control group (GC). A traditional physical-therapy 

program was provided for the control group (GC) including: 

Passive Range of motion exercises for tightens muscles, 

Facilitation for weak muscles through: PNF technique, 

quick stretching. Besides traditional physical therapy, an 

aerobic exercise was performed by the patients in a study 

group (GA). Other than traditional physical treatment, 

patients received anaerobic training in the study group 

(GB). The session time for each group was 50-60 min; it 

is conducted three times a week for eight weeks. The 

Outcome Measures: The Arabic version of a short form 

dimension test (SF-36) used to assess the QOL items of 

the SF-36 were divided into eight different domains. All 

groups were evaluated before and after intervention with a 

QOL questionnaire (SF36). Results: There was a statistical 

meaningful increase in physical functioning, (vitality) 

energy/fatigue, emotional well-being, social functioning, 

pain and general-health in study groups (GA), (GB) 

compared with that of control group (GC) after therapy. 

However, there was no significant difference between 

groups in role limitations due to physical health and role 

limitations due to emotional problems. There was no 

meaningful difference in the quality of life items within 

groups (GA), (GB) after therapy. Conclusion: Eight weeks 

of training revealed non-significant difference between 

aerobic and anaerobic groups. However, either aerobic or 

anaerobic training has a beneficial effect on quality of life 

in stroke patients. 

Keywords  Stroke, Aerobic Training, Anaerobic 

Training, Quality of Life 

1. Introduction

Stroke is among the major causes of death and 

long-term disability globally [1]. It has pernicious 

long-term impacts, resulting in a negative spiral of 

declines in cardiovascular fitness, mobility, and functional 

autonomy, as well as sedentary behaviour [2]. Walking, 

balancing, and upper limb functions are all influenced by 

the common impairments associated with strokes, such as 

loss of strength, feeling, and coordination. This can have a 
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measurable influence on a one's health, safety, also overall 

quality of life [3]. 

Regular aerobics is suggested by the American Heart 

Institutes part of stroke prevention and treatment [4]. 

Aerobics (AE) is outlined as "designed or constructed 

repetitive physical activity for long durations and at 

sufficient intensity to improve physical fitness." It is 

proposed that AE be picked up on most days of the week 

at intensity that gradually increased for at least eight 

weeks [5]. Aerobics (AE) incorporated into post-stroke 

rehabilitation programs greatly improves function and 

prevent repeated strokes. In best practice and clinical 

standards, it's referred to as part of comprehensive stroke 

recovery [6]. 

Another modality referred to as anaerobic exercise (also 

referred to as strength exercise or resistance exercise). The 

American College of Physicians (ACSM): stated it 

"intense, short-duration physical activity powered by 

energy sources inside the muscle" [7]. Strength training, 

in contrast to aerobic exercise, is still an understudied 

exercise modality for stroke patients; strength training can 

enhance one's functionality, psychological and social 

elements, and therefore life-quality in stroke patients [8]. 

Stroke survivors can undergo neurological disorders 

like cognitive, communication, physical, and emotional 

impairment, resulting in either major or minor disability 

and limiting their ability to overcome premorbid 

functioning in number of lives domains, including 

physical, psychological, social activities [9]. Survivor's 

quality of life may be negatively impacted for many years 

after the event [10]. The World Health Organization 

(WHO) defines quality of life as the "perception of the 

person's life position within the context of the culture and 

value systems in which he or she lives and with respect to 

his or her goals" [11]. 

After a successful stroke recovery, patients must be 

able to return to their previous degree of performance of 

life and community involvement. There were extensively 

complaints of the lack of opportunities and research on 

long-terms impacts of stroke [12]. 

Previous researches have been done on either aerobic or 

anaerobic exercise’s contribution to QOL in stroke 

patients [13,14], so that this study’s contribution is 

primarily in comparing the difference between the effect 

of these exercise types on stroke patients' quality of life. 

2. Methodology

Patients: 

The study was conducted on thirty male hemi-paretic 

patients following a stroke in the domain of the carotid 

artery. Based on a comprehensive clinical evaluation by a 

neurologist and radiological investigations including 

computed axial tomography and/or brain magnetic 

resonance imaging, the patients were diagnosed with a 

stroke within carotid system domain. The patients were 

picked from the Outpatient-Clinics of Cairo University's 

Faculty of Physical-Therapy. Patients were assigned at 

random (by sealed envelopes) into three equal groups, the 

two study groups (GA) and (GB) and the control group 

(GC). 

Study-design: 

This was a randomized controlled study, pre-test 

post-test design study. In this research design, before the 

procedure, the dependent variable's effect on groups was 

observable (pre-test). Later, the experimental and control 

groups were treated, and after that, the dependent variable 

was observed in the groups to see whether the 

manipulation of an independent variable had any power 

on the dependent variable (post-test). 

The patients were chosen under the following criteria: 

1. The Patient’s age ranged from 50- 65 years

2. The duration of the illness was not less than six

months and not more than two years.

3. Blood pressure of patients was examined for safety

monitoring with resting systolic blood-pressure (SBP)

<150 mm-Hg and/or resting diastolic BP (DBP) <90

mm-Hg.

4. Based on the modified Ashworth scale, muscle tone

in the affected upper and lower limbs ranged from 1

to 1+.

5. Depending on a manual muscle examination, Muscle

strength in the upper and lower limbs affected is not

less than grade three.

6. Motor recovery for both upper and lower limbs stage

IV, V according to Brunnstrom motor recovery stages.

7. Body Mass Index (normally weighting (18.5–25) and

for overweighting (25-30) kg/m2).

8. Patients with adequate cognitive abilities

(Mini-Mental Scale >24) to understand and obey

instructions.

The present study removes patients with the following 

conditions: 

1. Any neurological conditions that have an adverse

influence on quality of life except for stroke as (e.g.,

multiply-sclerosis, peripheral neuropathy,

Parkinsonism).

2. Musculoskeletal problems such as extreme arthritis

and fracture.

3. Cardiovascular or pulmonary conditions (unsettled

angina, current myocardial infarction during the last

three months, congestive heart failure, severe heart

valve dysfunction).

4. All patients suffered from uncontrolled diabetes

mellitus and uncontrolled hypertension.

5. Language or communication barrier that prevents the

completion of questionnaires.
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6. Visual and auditory problems. 

A verbal explanation about the important justification 

and main points of achievement of the study was 

explained to every patient. 

The procedures of the current study were divided into 

two main categories: 

Measurement procedures: 

a) Initial evaluation procedures (initial phase)  

• Each patient was medically tested to rule out all 

of the previously described abnormal medical 

issues. 

• Each patient's medical history was documented in 

a questionnaire that included details such as name, 

age, BMI, and a determination of any functional, 

social, or psychological issues. 

• For each patient in each category, the object of 

the assessment procedures was described in 

stages. 

b) Technical measurements phases 

The patients were assessed before and after the study 

using: 

Stroke quality of life assessment scale: 

The Arabic version of a short form dimension test 

(SF-36) used to assess stroke patient’s life quality (QOL),  

Items of measure: 

All groups were evaluated before and after intervention 

with a QOL questionnaire (SF36). Items of the SF-36 

were classified into eight different domains (Physical 

Functioning, Role Limitations due to Physical-Health, 

Role Limitations due to Emotional-Problems, (vitality) 

Energy/Fatigue,Emotional well-being, Social-Functioning, 

Bodily Pain and General-Health). Each patient was 

allowed to be familiar with the scale before starting the 

recording. To start the evaluation process, the patients 

were seated in a comfortable relaxed position; the patients 

were asked to respond to questions about their activities 

during the previous four weeks. Subscale items were 

added together to create a total score for each subscale or 

dimension. 

Weight and height scale: 

Before treatment, each patient's height and weight were 

calculated to determine their body mass index (BMI) 

using the following equation: BMI= weight (Kg) /height 

(m2). 

Blood pressure monitoring by (Aneroid 

Sphygmomanometers): 

Aneroid sphygmomanometers were used to obtain a BP 

reading [15]. 

Pulse-oximetry for (SPO2): 

At baseline and during clinical procedures, were widely 

used to noninvasively assess arterial oxyhemoglobin 

saturation (SpO2) and heart rate (HR) [16]. The use of a 

pulse oximeter will aid in achieving an exercise intensity 

that is within the recommended target heart rate range. 

Target heart rate:  

The minimum number of heartbeats in a given period of 

time required to achieve the level of exertion required for 

cardiovascular health, as determined by a person's age, 

gender, and physical fitness. Readings preferably were 

taken while the patient was seated comfortably in a chair. 

The patients were tested in a room with a comfortable 

degree of temperature. 

For monitoring resting heart rate: 

Taking pulse from the radial artery then count pulses 

for one minute [17]. 

• Maximum Heart Rate Formula: HRmax (pred) = 

206.9 - (0.67 x age) [18]. 

• Calculate one's reserve heart-rate (HRR) by 

subtracting the resting rate of heart from the 

maximum heart rate. HRR is multiplied by 0.64. (64 

percent). Multiply this number by 0.76 and add the 

resting heart rate 0.76 (76 percent). To this, add your 

resting heart rate. 

Moderate intensity aerobic exercise is described by The 

American College of Physicians (ACSM) as when 

person's rate of heart reaches 64-76 percent of their 

age-predicted peak heart rate [17]. 

Therapeutic Procedures: 

Therapeutic intervention for the study was started at the 

same time for all groups, the session time for each group 

was 50-60 min divided as the following: 

Control group (GC): 

Patients in this group received Warm up (simple 

stretching exercise for all muscle groups) for 3-5 min: 

traditional physical training for (40-45 min) three/times 

per week for eight weeks (in total 24 sessions), patients 

allowed to rest if necessary, Cool down (simple stretching 

exercise for all muscle groups) for (3-5 min). 

Traditional physical training program: 

 Passive Range of motion exercises for tightening 

muscles of upper and lower limbs 
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 Facilitation for weak muscles through: 

-Proprioceptive Neuromuscular Facilitation technique for 

affected upper and lower limbs. Patients allowed to rest if 

necessary 

-Quick stretching for upper and lower limbs 

Study group (GA): 

The patients in this group received Warm up (simple 

stretching exercises for all muscle groups) for 3-5 min, the 

traditional physical training program for (25 -30 min) in 

addition to aerobic exercise for (20-25 min) three/times 

per week for eight-weeks (in total 24 sessions); patients 

asked to rest if need, Cool down (simple stretching 

exercise for all muscle groups) for (3-5 min). 

Aerobic training intervention: 

• Marching in place  

• Overground walking (walking Exercise bouts)  

Study group (GB): 

The patients in this group received Warm up (simple 

stretching exercises for all muscle groups) for 3-5 min, the 

traditional physical training program for (25 -30min) in 

addition to anaerobic exercise for (20-25 min) three/times 

per week for eight-weeks (in total 24 sessions); patients 

asked to rest if need, Cool down for (simple stretching 

exercise for all muscle groups) for (3-5 min). 

Anaerobic training intervention: 

Squat, Push-ups on Wall in Standing, Bridge Endurance 

Exercise, Sit-to-Stand, Toe Raises, Heel Raises. 

Data Analysis 

ANOVA-test was used to conduct the comparison of 

the mean age, BMI and length of illness between the three 

groups. Chi squared test was used to compare the affected 

side distribution between all groups. Kruskal-Wallis test 

was conducted for comparing the median values of 

quality-of-life items between the three groups and was 

followed by Mann. – Whitney U test to indicate the 

significance difference between each two groups. 

Wilcoxon-Signed Ranks test was used to compare pre and 

post treatment median values of quality of life items in 

each group. The significance level for all statistical 

analyses was picked at p 0.05. All statistical analysis was 

carried out using the statistical package for social studies 

(SPSS) version 25 for windows (IBM SPSS, Chicago, IL, 

USA). 

3. Results 

Subjects characteristic: 

The subject characteristics of the groups GA, GB, and 

GC were shown in Table (1). There was no significant 

difference in age, BMI, duration of illness, or distribution 

of the affected side between groups (p > 0.05). 

Table 1.  Basic characteristics of the participants 

 Group. GA Group. GB Group. GC P-value. 

Age., mean ± (SD), years 58.8 ± 5.45 60.4 ± 5.01 61 ± 3.88 0.58 

BMI, mean ± (SD), kg/m² 25.84 ± 2.5 24.62 ± 1.46 25.58 ± 2.13 0.39 

Duration. of illness, mean ± (SD), 

month 
16.8 ± 6.32 17.5 ± 5.6 16.9 ± 6.62 0.96 

Affected side, n (%)  
 

 
 

Dominant side 6 (60%) 4 (40%) 5 (50%) 
0.67 

Non dominant side 4 (40%) 6 (60%) 5 (50%) 

*SD, *standard-deviation; p-value, level of significance 
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Effect of treatment on quality of life: 

Within Group-comparisons 

Within group comparison showed a significant 

improvement in Physical functioning, (vitality) 

energy/fatigue, Emotional well-being, Social-functioning, 

Pain and General-health after treatment relative to before 

treatment in group GA, GB and GC (p < 0.05). However, 

there was no significant change in each of role-limitations 

due to physical health and role-limitations due to 

emotional problems between pre and post treatment in the 

three groups (p > 0.05.) (Table 2, 3). 

Comparison between groups 

Comparison between groups pre-treatment showed a 

non-significant change in all items (p > 0.05). There was a 

significant improvement in physical-functioning, 

energy/fatigue, emotional-well-being, social-functioning, 

pain and general health of group GA and GB compared 

with that of group GC after treatment (p < 0.05). There 

was no significant difference in role-restrictions due to 

physical-health and role-restrictions due to emotional 

problems between groups after treatment (p > 0.05). There 

was non-significant difference in quality-of-life items 

between group GA and GB after treatment (p > 0.05.). 

(Table 2, 3). 

Table 2.  Median values of physical functioning, role limitations due to physical health, role limitations due to emotional problems, and energy/fatigue 
in groups GA, GB, and GC pre- and post-treatment 

 

Group. 

GA 

Group.  

GB 

Group. 

GC 
P-value. 

Median (IQR) Median. (IQR) Median. (IQR) 
GA vs. 

GB 

GA vs. 

GC 

GB vs. 

GC 

Physical functioning       

Pre-treatment 47.5 (61.25-31.25) 40 (56.25-23.75) 40 (51.25-20) 0.49 0.22 0.64 

Post-treatment 75 (81.25-68.75) 70 (76.25-26.5) 52.5 (66.25-36.25) 0.28 0.002 0.02 

 
p = 0.005 p = 0.007 p = 0.01    

Role-limitations due to 

physical health   
 

 
  

Pre-treatment 0 (0-0) 0 (0-0) 0 (6.25-0) 1 0.54 0.54 

Post-treatment 0 (6.25-0) 0 (0-0) 0 (6.25-0) 0.54 1 0.54 

 p = 0.31 p = 1 p = 1    

Role limitations due to 

emotional problems 
      

Pre-treatment 0 (8.33-0) 0 (8.33-0) 0 (0-0) 0.91 0.14 0.14 

Post-treatment 0 (33.33-0) 0 (8.33-0) 0 (0-0) 0.72 0.06 0.14 

 p = 0.31 p = 1 p = 1    

Energy/fatigue       

Pre-treatment 35 (51.25-35) 32.5 (41.25-27.5) 35 (45-33.75) 0.24 0.44 0.43 

Post-treatment 60 (70-48.75) 55 (65-48.75) 45 (51.25-35) 0.42 0.007 0.01 

 p = 0.007 p = 0.004 p = 0.01    

IQR, Interquartile range; p-value, Level of significance 
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Table 3.  Median values of emotional wellbeing, social functioning, pain, and general health in groups GA, GB, and GC pre- and post- treatment 

Group* GA Group. GB Group- GC P-value. 

Median. (IQR.) Mediann (IQR.) Mediana (IQR.) 
GA vs 

GB 

GA vs 

GC 

GBvs 

GC 

Emotional well-being 

Pre treatment 4 6 (56-25) 40 (57-16) 40 (48-32) 0.62 0.51 0.84 

Post treatment 68 (68-56) 60 (73-56) 50 (60-45) 0.64 0.01 0.03 

p = 0.01 p = 0.005 p = 0.01 

Social-functioning 

Pre treatment 43.75 (50-37.5) 50 (50-25) 43.75 (53.12-25) 0.96 1 0.84 

Post treatment 75 (75-71.87) 75 (78.12-68.75) 50 (75-50) 0.92 0.006 0.03 

p = 0.004 p = 0.006 p = 0.01 

Pain 

Pre treatment 72.5 (87.5-64.37) 65.25 (80-65) 45 (66-32.5) 0.94 0.9 0.9 

Post treatment 45 (63.75-21.5) 42.5 (55.62-30) 43.75 (47.5-32.5) 0.44 0.003 0.03 

p = 0.005 p = 0.005 p = 0.02 

General-health 

Pre-treatment 37.5 (45-30) 32.5 (41.25-25) 30 (41.25.-28.75) 0.35 0.24 0.96 

Post-treatment 55 (57.5-48.75) 52.5 (56.25-43.75) 35 (46.25-35) 0.43 0.001 0.009 

p = 0.005 p = 0.005 p = 0.005 

IQR, Interquartile range; p-value, Level of significance 

4. Discussion

The aim of this research was to see how aerobic versus 

anaerobic exercise affected stroke patients' quality of life. 

This research included thirty male hemi-paretic patients 

who had suffered a stroke in the carotid artery domain. 

The patients were divided into three groups at random: 

two research groups: (GA) & (GB) & one control group 

(group GC). In the control group (GC) patients received 

the traditional physical therapy program. Besides 

traditional physical therapy, patients provided aerobic 

exercise in the study group (GA). Other than traditional 

physical therapy, patients provided anaerobic training in 

the study group (GB). The session time for each group 

was 50-60 min; it is conducted three times a week for 

eight weeks. 

Findings of this study showed a substantial change in 

group GA and group GB compared to group GC post 

treatment in the items of physical/functioning, (vitality) 

energy/fatigue, emotional-wellbeing, social functioning, 

pain and general-health of the SF-36 except for role 

constraints due to physical health and role/restrictions due 

to emotional problems where there was no significant 

difference .within groups pre and post treatment and they 

were the most affected domains in all groups. In addition, 

after therapy the current study revealed no meaningful 

difference in quality of life between groups GA and GB. 

Schroeder et al. [19] supported the current study's 

findings by observing training-induced adaptations seen 

following aerobic and anaerobic (resistance training), as 

aerobic exercise led to a substantial improvement in 

cardiorespiratory fitness, while resistance training 

contributed to a significant improvement in muscular 

strength. 

Furthermore, our findings are consistent with those of 

Santos et al. [20], who found that stroke affects the quality 

of life of elderly patients, with role restrictions due to 

physical health and role constraints due to emotional 

problems being the most affected domains. 

Furthermore, Katz-Leurer et al.[21] confirmed that 

moderate-intensity aerobic exercise (64-76 percent of 

age-predicted peak heart rate) done for 20–25 minutes 

three days per week for eight weeks improves aerobic 

activity and walking endurance in stroke patients. Short 

exercise bouts can be offered to those with low exercise 

tolerance. (e.g., 2 minutes) with interspersed rest periods 

at the start  

Similarly, Taheri et al.[22] found that daily walking and 

slow running enhances life quality both physically and 

psychologically, making it a healthy and low-cost 

technique for health professionals to use. Walking has a 

beneficial impact on physical health, stress management, 

and weight control, which may explain the findings. 

Moreover, our finding is in line with Gordon et al.[13] 

who compared a group that received three days per week 

aerobic exercise plus classical physical therapy to a group 

that received only classical physical therapy for twelve 

weeks, and they used the short form-36 to assess quality 

of life (SF-36). The physical health component showed a 

significant difference between pre- and post-treatment 
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scores and the patients felt more energetic and 

emotionally better after adding aerobic exercise to their 

regimen. 

The aim of other researches was to see how 

anaerobic/resistance training affected the quality of life of 

stroke survivors. Strength training increases muscle 

strength in stroke patients by more than 75% from 

baseline, according to many reports [23, 24, 25]. 

Veldema et al.[26] confirmed that resistance training 

exceeds all other therapies in terms of supporting muscle 

power and motor function in either the involved and 

non-involved hemi-body. Furthermore, the selection of 

resistance training protocol is critical. High intensity 

training, eccentric training, and eccentric + concentric 

training are superior to low intensity training, concentric 

training, and isometric training in terms of efficiency. 

Furthermore, paretic muscle atrophy is strongly linked to 

decreased fitness levels. 

 Also our findings are supported by Aidar et al. [14] 

who explained that twelve weeks of anaerobic training 

resulted in a significant improvement in life quality 

indicators. Training in general, and anaerobic/strength 

training in particular, has been promoted as a means of 

improving functionality in stroke patients. 

Moreover, Giuliano et al.[27] and Pedersen et al.[28] 

demonstrated in many cohorts that resistance training 

positively enhance independence and one's live quality. 

Barrett et al.[29], in contrast, found non meaningful 

impact on the life quality for aerobic and anaerobic 

exercises. This owed to different methodologies and 

training protocols which could be to blame for these 

convergent results. 

The possible limitation of our study is the small sample 

size, although small, was believed to be sufficient due to 

the experimental design used and the statistics used to 

draw some conclusions. Also, the short duration of the 

intervention may limit the study results. However, the 

study may help in the future research toward better results 

regarding the quality of life in stroke patients. 

5. Conclusions 

Eight weeks of training revealed non-significant 

difference between aerobic and anaerobic groups. 

However, either aerobic or anaerobic training has a 

beneficial effect on quality of life in stroke patients. 

Therefore, the present results emphasize that the addition 

of aerobic and /or anaerobic exercises to the traditional 

physical therapy program can be used as an effective 

method for improving stroke patient's life quality. 

However, further research is recommended to investigate 

the impact of longer durations of such intervention. 
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