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Introduction  

A sex-linked hereditary condition called hemophilia is brought on by a lack 
of coagulation factors. Hemophilia is regarded as the most serious blood 
coagulation illness, while being an uncommon condition. [1] Hemophilia affects 
1–10,000 people total [2]. Hemophilia comes in two common forms. The most 
prevalent forms of hemophilia are hemophilia A (80%), which is caused by a 
deficiency in F VIII, and hemophilia B (20%), which is caused by a lack in F IX. 

Acquired hemophilia, the rarest kind of hemophilia, is usually seen in the 
elderly and is caused by an antibody-mediated autoimmune reaction to F VIII 
[3]. 

Coagulation factor levels in the blood determine the severity of hemophilia 
(1 international unit = 1%). Hemophilia can be categorized as mild (>5-<40%), 
moderate (1-5%), or severe (<1%) [4]. Mild bleeding episodes (low bleeding 
tendency), severe bleeding episodes (spontaneous), or even potentially fatal 
intra-abdominal or brain haemorrhages are also common in haemophiliacs 
[5]. 

70% to 80% of bleeding typically occurs in the joints. Shoulders, ankles, elbows, 
and knees are frequently impacted joints. The knee joint is most frequently 
damaged (45%) because it bears a lot of weight. Subchondral bone loss, a 
vicious cycle of pain, further intra-articular bleeding, abnormalities in bone 
development and lengthening, and short-term flexion contracture of the target 
joint are all consequences of repeated joint bleeding [6–8]. 

The coagulation factor shortage can be addressed with factor replacement 
therapy, which need to be initiated as soon as feasible. It works to keep the 
patient's deficient factor from dropping below 1% of normal levels. Prophylactic 
medication is costly, and developing nations' governments struggle to provide 
it to haemophilic patients regularly; instead, on-demand treatment is their only 
option [9,10,11]. 

In haemophiliacs, a sedentary lifestyle leads to issues related to inactivity, such 
as muscle weakness, poor balance, a higher risk of overweight children with 
hemophilia, joint instability, recurrent bleeding and joint damage, a decrease 
in aerobic capacity, and a decline in motor fitness. In order to enhance their 
performance, it is therefore strongly advised that they participate in sports and 
physical exercise as part of their complementary therapy [12,13]. 

Various techniques for increasing muscle strength, such as isometric, isotonic, 
or isokinetic workouts, rely on the patient's capabilities [14]. Using the isokinetic 

mode with kids is safe. It reduces the possibility of joint and muscular damage 
that could arise from attempting to regulate the load while one repetition-
maximum testing with free weights [15].

In clinical rehabilitation as well as sports medicine, isokinetic and isotonic 
training are employed. The biomechanical properties of isokinetic and isotonic 
training with particular demands on the neuromuscular system are different. 
Variable angular velocity is used in isotonic movement, which only puts the 
most strain on the neuromuscular system at the weakest mechanical points in 
the range of motion while working at less than maximal capacity at the other 
angles. However, with isokinetic movement, a maximal effort can be felt, as 
though a maximum load were applied at every point along the arc of motion, 
and the resistance created is proportionate to the power applied [16]. 

Isometric and isokinetic exercises stimulate remodelling and repair, which 
is referred to as chondroprotective, and increase joint mobility. A maximal 
contraction at a consistent speed throughout the range of motion is possible 
with isokinetic exercise because the movement speed is regulated [17–19].

Compared to other rehabilitation techniques, isokinetic training is thought 
to offer significant advantages. The greater impact of isokinetic training may 
be attributed to the fact that weight training does not produce the maximum 
torque that may be obtained across the entire range of motion during 
isokinetic training [20, 21]. Thus, the purpose of this study was to look at how 
isokinetic exercise affected the functional ability, pain, and muscle strength of 
kids with hemophilia. 

Materials and Methods 

Participants

A total of 30 male children diagnosed with Hemophilia A or B, aged between 
8–12 years, and presenting with unilateral hemarthroses, were recruited 
from Lawmen General Hospital -The Kingdom of Saudi Arabia. According 
to the World Federation of Hemophilia's Orthopedic Advisory Committee's 
suggested classification of hemophilia, all participants experienced knee joint 
issues (pain and bleeding) that ranged from mild to significant. [22] Informed 
consent was also obtained. Any participant who had undergone surgery six 
weeks before or during treatment, engaged in any other type of rehabilitation 
exercises during the study, experienced acute joint or muscle bleeding, or had 
advanced radiographic changes like bone destruction, bony ankyloses, knee 
joint subluxation, or epiphyseal fracture was excluded. 
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Abstract

Background: Recurrent hemarthroses, especially in weight-bearing joints, cause childhood haemophiliacs to 
frequently endure muscle weakening, joint instability, and functional impairments. Strength training with a 
specific focus could help lessen these deficiencies. The effectiveness of an isokinetic strength training program 
on children with hemophilia's muscle strength, joint health, pain, and functional independence was examined 
in this study utilizing the Biodex Isokinetic Dynamometer. 

Goal: To assess how isokinetic strength training affects children with hemophilia's functional performance, 
joint health, pain levels, and quadriceps and hamstring strength. Methods: Thirty children, ages eight to twelve, 
with moderate to severe hemophilia A or B, participated in a randomized controlled experiment. A control 
group (design physical therapy programme) and an intervention group (isokinetic training plus design physical 
therapy programme) were created from the participants. For eight weeks, the intervention group received three 
sessions per week of supervised isokinetic training on the Biodex dynamometer. Among the outcome measures 
were: Biodex measures muscle strength (peak torque at 60°/s and 120°/s).

The Visual Analogue Scale (VAS) is used to measure the intensity of pain. The Functional Independence Score 
in Hemophilia (FISH) evaluates functional competence. The Haemophilia Joint Health Score (HJHS) is used to 
measure joint health. Both before and after the intervention, assessments were carried out. 

Results: When compared to the control group, the isokinetic training group demonstrated statistically significant 
gains in muscle strength (p < 0.01), decreased VAS pain scores (p < 0.05), improved functional independence on 
FISH (p < 0.01), and improved joint health scores on the HJHS (p < 0.05). 

Conclusion: It could be concluded that children with hemophilia can benefit from isokinetic strength training 
with the Biodex system, which is a safe and efficient way to increase muscular strength, lessen pain, strengthen 
joints, and encourage functional independence. There may be significant clinical advantages to integrating 
systematic isokinetic training into standard rehabilitation.
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The sample size was calculated using G*Power software (version 3.1.9.4) 
based on previous studies with similar populations. With an effect size of 1.1, 
α level of 0.05, a power of 80%, and a t-test design, a minimum of 15 subjects 
per group was required. To account for possible dropouts (~6%), a total of 30 
participants were included in the study.

Design and Randomization

This randomized controlled experiment, which took place between March 
2025 and May 2025, was registered on ClinicalTrials.gov (registration number: 
NCT07035080 it involved 30 male children with a diagnosis of hemophilia A or 
B who were between the ages of 8 and 12 and who presented with unilateral 
hemarthroses. A control group and a study group were randomly assigned 
to each of the thirty youngsters. Physical treatment was customized for both 
groups, with isokinetic strength training being given to the Study Group. 
Using an Excel sheet, randomization was performed by listing the names of 
the patients in one column and using the RAND method to create random 
numbers in a second column. Next, in a third column, each patient was 
allocated to either Study Group I or II. The random numbers were arranged in 
ascending order to finally place the patients into their groups.

Outcome Measures

Biodex isokinetic dynamometer

The Biodex System 3 multi-joint system testing and rehabilitation (Biodex 
Medical System, Shirley, NY, USA) was used for all tests, and it was calibrated 
before to each test session. Isokinetic devices have been shown in prior 
research to be valid and reliable for assessing muscle strength in both adults 
and children [23]. At an angular velocity of 60 °/sec, the flexor and extensor 
muscles of the afflicted knee joint were assessed for eccentric and concentric 
peak torque and power. 

The Visual Analogue Scale (VAS)

It is a line scale that runs horizontally and is ranked from 1 to 10. Ten positions 
indicate excruciating pain, while 1 to 10 represents progressively greater pain 
intensities [24].

Functional Independence Score in Hemophilia (FISH)

A straightforward method for properly evaluating haemophiliacs’ functional 
skills is the Functional Independence Score in Hemophilia (FISH). About fifteen 
minutes are spent on administration. It is based on three primary categories: 
mobility (walking, climbing stairs, running), transfer (chair, squatting), and self-
care (feeding, clothing, grooming, and bathing). Depending on the degree of 
independence and support required, each task is given a score between 1 
and 4.  The overall summation of each activity determines how the data are 
interpreted; it might be weak (8–18), moderate (17–24), or good (25–32) [25, 
26].  Every participant's mobility in both groups was evaluated for this study. 

The haemophilia joint health score HJHS 

It used for the assessment of joint health in patients with haemophilia. The 
HJHS has developed into a vital resource for evaluating and tracking joint 
health in haemophiliacs. It is a fundamental component of clinical practice and 
research because of its validity, reliability, and adaptability. Notwithstanding its 
drawbacks, the HJHS offers a consistent, impartial assessment of joint damage, 
which is essential for enhancing prophylactic measures, monitoring the course 
of the disease, and enhancing patient outcomes. (27). The HJHS version 2.1 
has been officially verified in both adults and kids (4–18 years old). 1, 2, and 4 
The ankle, knee, and elbow joints as well as overall gait, are scored; a higher 
number denotes worse joint condition. The highest score for individual joints 
is 20, and the total score is 124. 1, 2, and 5 First, eight items are evaluated 
for each of the six specific joints (swelling 0–3, swelling duration 0‐1, muscle 
atrophy 0–2, crepitus on motion 0–2, flexion/extension loss 0–3 each, joint 
discomfort 0–2, strength 0–4) to determine the overall score. The overall HJHS 
score is then determined by adding the total scores and the gait score (0–4). 
(28)

Interventions

Over the course of 8 consecutive weeks, the treatment program was 
administered to all children in both groups three times a week for 90 minutes 
each. While the children in the control group only received a specified 
rehabilitation program, the children in the research group underwent 
isokinetic training in addition to the program. 

Isokinetic training program

 In addition to a planned rehabilitation program, GI participants underwent 
isokinetic training. For 8 weeks, isokinetic training involved three sets of 
ten consecutive maximal concentric and eccentric isokinetic contractions 
performed three days a week at an angular velocity of 60º/sec. There were no 
breaks in between the ten contractions, and each set was preceded by a three-

minute rest [29]. Verbal cues like "Push as hard and as fast as possible against 
the lever arm (concentric contraction) and at the end of extension; continue 
to push against the lever arm as it returns to the start position (eccentric 
contraction)" for knee extensors and vice versa for knee flexors are used to 
guide participants and provide motivation [30]. 

Designed rehabilitation program

The following is the identical designed rehabilitation program that was given to 
every child in both groups: Warm-up and cooling-down exercises: Ten minutes 
were dedicated to these activities each session. Children were instructed to 
sit on the bicycle ergometer's seat with their backs straight and supported. 
The usage of pedal straps ensured that the foot was fixed. To ensure stability 
throughout training, the kid was instructed to firmly grab the bicycle's handles 
with both hands. As a warm-up, the kid was instructed to bike for five minutes 
at a lower intensity. After each exercise, the participants were given an 
additional five minutes to cool down. (31).

Therapeutic ultrasonic: A 1MHz US frequency was set up to operate in a 
pulsed mode for 10 minutes at an intensity of 1.5W/Cm2. The subject was 
in a comfortable, relaxed supine resting position when it was applied to the 
knee joint. Alcohol was used to clean the skin of the knee joint, which was the 
treated area. Around the knee joint, a sufficient quantity of Aqua Sonic-Gel was 
administered [32]. 

Exercises for flexibility: After warming the tissue with physical activity, 
hamstring and calf muscle flexibility and joint range of motion were performed. 

Stretching techniques that were gentle, low stress, and prolonged within the 
pain-free range were employed [33]. At least two minutes were spent on each 
stretch. A body part would be placed and externally stabilized with weights or 
straps in a stretched posture while other body parts were trained for efficacy 
with extended stretching lasting more than two minutes [34].

30 minutes of strengthening activities that include progressive functional 
strength-training routines. Three functional exercises made up the program: 
the half-knee-rise, lateral step-up, and sit-to-stand. To assess individual 
skills and establish the beginning level for the exercises, an eight-repetition 
maximum was completed prior to the start of the treatment program. Exercise 
repetition was progressively raised based on the patient's capacity. [35] 

Resistance exercise training: Before beginning treatment, the child's repetition 
maximum the number of times they lifted a weight through their entire range 
of motion before becoming fatigued-was established [36]. Each person's skills 
were taken into consideration when designing the activities. Starting with a 
small weight, sand bags weighing between 2 and 6 kg were used. Until the 
amount of weight lifted was no longer difficult, each person was told to 
execute sets of repetitions, beginning with three sets of ten repetitions and 
progressing to three sets of fifteen repetitions with a two-minute rest time in 
between. The exercises were performed as close to their limits as possible in 
terms of muscular fatigue and pain. Knee flexors and extensors were trained 
using resistance exercises [37, 38] (Figure 1). 

Data analysis

The baseline equivalence of the control and experimental groups on 
continuous demographic and anthropometric factors was evaluated using 
an independent samples t-test. Randomization was successful because no 
statistically significant differences were discovered (p > 0.05). For clarity, all 
numbers are shown to one decimal place; however, throughout statistical 
analysis, complete precision was maintained.

Results 

As illustrated in (Table 1), an independent samples t-test was conducted 
to assess baseline equivalence between the control and experimental 
groups on continuous demographic and anthropometric variables. No 
statistically significant differences were found (p > 0.05), indicating successful 
randomization. All values are presented with one decimal place for clarity, 
while full precision was maintained during statistical analysis. A chi-square test 
revealed no statistically significant difference in hemophilia type distribution 
between the two groups (χ² = -, p = 0.612), supporting baseline comparability 
(Table 2). 

A Mixed MANOVA was performed to examine the effects of time (pre vs. post) 
and group (control vs. experimental) across four dependent variables: muscle 
strength, functional performance, pain intensity, and joint evaluation score. 
The multivariate analysis revealed a significant interaction effect between time 
and group (Wilks’ Lambda = 0.68, p = 0.001), indicating that the change over 
time differed significantly between the two groups. However, the main effect 
of group was not statistically significant (p = 0.075), suggesting that overall 
baseline differences did not affect outcomes. Effect sizes (partial eta squared) 
were reported to enhance interpretability given the small sample size (Figure 
2).
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Figure 1. Consort flow chart for patients in the study.

Hemophilia Type Control Group (N = 15) Experimental Group (N = 15) Χ²-Value P-Value Significance
Type A 9 10 — 0.612 NS
Type B 6 5

Table 2. Chi-square Test for Categorical Variables.

Figure 2. Shapiro-Wilk Test for Normality Assumption.

Variable Control Group (N = 15) Mean ± SD Experimental Group (N = 15) Mean ± SD T-Value P-Value Significance
Age (years) 9.8 ± 1.3 10.2 ± 1.1 -0.987 0.331 NS
Height (cm) 132.4 ± 6.5 130.7 ± 5.9 0.856 0.398 NS
Weight (kg) 28.5 ± 4.2 27.9 ± 3.8 0.534 0.597 NS
BMI 16.2 ± 1.5 16.4 ± 1.3 -0.342 0.734 NS

Table 1. Baseline Equivalence Check Using Independent Samples t-test.

NS = Not Significant (p > 0.05)
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Paired t-tests were conducted to evaluate within-group changes from pre- to 
post-intervention. The experimental group showed significant improvements 
across all variables, while the control group showed minimal change (Tables 
3-5). 

To better understand how each outcome variable responded to the 
intervention, separate univariate repeated measures ANOVA were conducted. 
A Bonferroni correction was applied to adjust the significance level (α = 0.0125 
per test) due to multiple comparisons. Three out of four variables (muscle 
strength, functional performance, and pain intensity) showed statistically 
significant interaction effects (p < 0.0125), indicating that the intervention 
had differential effects between the two groups. Joint evaluation scores 
approached significance but did not reach corrected levels, suggesting limited 
sensitivity or smaller treatment effect for this variable.

A mixed MANOVA was conducted to examine the effects of time (pre vs. post) 
and group (control vs. experimental) on four dependent variables. A significant 
multivariate interaction effect was found for Time × Group (Wilks’ Lambda = 
0.68, p = 0.001), indicating differential changes over time between the two 
groups (Table 6 & Figure 3). 

Three out of four variables showed statistically significant interaction effects 
after correction, indicating a meaningful intervention effect in the experimental 
group (Table 7). 

Cochran’s Q test revealed a statistically significant reduction in the presence 
of joint crepitus following the intervention (χ² = 5.20, p = 0.023), suggesting 
positive joint health outcomes (Table 8).

Discussion 

The purpose of this study was to examine how children with hemophilia 
would respond to more isokinetic exercise in terms of muscular strength, 
pain, mobility, and joint health. The primary conclusions of this study were 
that, in comparison to children who received a planned rehabilitation program 
alone (Group II), children who received additional isokinetic training (Group 
I) demonstrated a significant increase in isokinetic parameters (power, peak 
torque), a marked decrease in pain scores, and an improvement in mobility 
(upstairs, walking, and running) and improvement in HJHS lower score over 
time.

Variable Control Group Pre–Post T-Value P-Value Experimental Group Pre–Post T-Value P-Value
Functional Performance (Y) 0.4 ± 1.0 0.72 0.48 3.1 ± 1.2 5.03 <0.001
Pain Intensity (Z) -0.1 ± 0.8 -0.21 0.84 -1.9 ± 0.9 -4.32 <0.001
Joint Heath score (U) 0.0 ± 0.6 0.00 1.00 0.7 ± 0.5 3.06 0.009

Table 3. Paired t-tests for Within-Group Pre-Post Comparisons.

Item Group Pre (X±SD) Post (X±SD) t-value p-value
Eccentric flexor torque
 
 
 

Group I 28.29 ± 5.33 41.80 ± 3.65 -11.44 0.000**
Group II 26.36 ± 4.31 34.50 ± 4.08 -6.66 0.000**
t-value -0.89 -4.21    
p-value 0.38 0.001    

Concentric flexor torque
 
 
 

Group I 23.81 ± 5.81 38.15 ± 3.9 -12.02 0.000**
Group II 21.97 ± 4.13 28.46 ± 4.26 -8.47 0.000**
t-value -0.79 0.436    
p-value -5.309 0    

Eccentric extensor torque
 
 

Group I 35.44 ± 7.77 45.21 ± 7.74 7.7 0.000**
Group II 32.17 ± 3.09 37.23 ± 4.34 4.104 0.003**
t-value -1.2 0.245    

Concentric extensor torque
 
 
 

Group I 30.80 ± 7.18 46.10 ± 7.00 11.17 0.000**
Group II 28.56 ± 3.18 32.10 ± 5.25 2.6 0.029*
t-value -0.907 0.376    
p-value -2.8 0.011    

Table 4. Statistical analysis of concentric and eccentric peak torque at 60º/sec of the knee flexors and extensors within each group and between groups.

Item Group Pre (X±SD) Post (X±SD) t-value p-value
Eccentric flexor torque
 
 
 

Group I 28.29 ± 5.33 41.80 ± 3.65 -11.44 0.000**
Group II 26.36 ± 4.31 34.50 ± 4.08 -6.66 0.000**
t-value -0.89 -4.21   
p-value 0.38 0.001   

Concentric flexor torque
 
 
 

Group I 23.81 ± 5.81 38.15 ± 3.9 -12.02 0.000**
Group II 21.97 ± 4.13 28.46 ± 4.26 -8.47 0.000**
t-value -0.79 0.436   
p-value -5.309 0   

Eccentric extensor torque
 
 

Group I 35.44 ± 7.77 45.21 ± 7.74 7.7 0.000**
Group II 32.17 ± 3.09 37.23 ± 4.34 4.104 0.003**
t-value -1.2 0.245   

Concentric extensor torque
 
 
 

Group I 30.80 ± 7.18 46.10 ± 7.00 11.17 0.000**
Group II 28.56 ± 3.18 32.10 ± 5.25 2.6 0.029*
t-value -0.907 0.376   
p-value -2.8 0.011   
p-value 0.032 0.03   

Concentric extensor power Group I 20.77 ± 1.34 30.84 ± 1.31 -18.29 0.000**
Group II 19.87 ± 1.56 23.73 ± 2.26 -5.03 0.001**
t-value -0.138 -8.61   
p-value 0.184 0.000**   

Table 5. Statistical analysis of concentric and eccentric peak power at 60º/sec of the knee flexors and extensors within each group and between groups.
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Effect Wilks' Lambda F-Value Df P-Value Partial Η²
Time 0.45 18.72 4, 25 <0.001 0.43
Group 0.82 2.41 4, 25 0.075 0.16
Time × Group 0.68 6.13 4, 25 0.001 0.33

Table 6. Mixed MANOVA Multivariate Results.

Variable Source F-Value DF P-Value Partial Η² Sig. After Bonferroni
Muscle Strength (X) Time × Group 12.45 1, 28 0.001 0.31 Yes
Functional Performance (Y) Time × Group 8.32 1, 28 0.008 0.23 Yes
Pain Intensity (Z) Time × Group 9.71 1, 28 0.004 0.26 Yes
Joint Evaluation (U) Time × Group 4.21 1, 28 0.050 0.13 No

Bonferroni-corrected significance level: α = 0.0125 (0.05 ÷ 4 comparisons).

Table 7. Repeated Measures ANOVA with Bonferroni Correction.

Condition Pre-Intervention (Positive) Post-Intervention (Positive) Χ²-Value P-Value Significance
Presence of Joint Crepitus 10 6 5.20 0.023 Yes

Table 8. Cochran’s Q Test for Presence of Joint Crepitus (Categorical Repeated Measure).

Significant improvements in the concentric and eccentric peak torque and 
power of the knee flexors and extensors scores in both groups were observed 
in the current study. This could be explained by the physical therapy exercise 
program that was created with the goal of improving the affected lower limb's 
motor performance. This consequently enhanced the lower limb's muscle 
strength during both concentric and eccentric exercise (flexion and extension), 
which is necessary for daily living activities.

This explanation supports the finding of Núñez‐Cortés et al. [39], who claimed 
that exercise is safe for those with hemophilia. Additionally, he stated that the 
exercise regimen prescribed for haemophiliac patients aids in improving self-
image, preventing psychological issues, diminishing body fat, increasing ROM 
and joint stability, improving functional capacities, and strengthening muscles.

According to Rameckers et al. [34], functional strength training is a safe program 
that is frequently utilized in both adult and Pediatric rehabilitation. This is 
in line with their findings. According to Siwi, et al.'s research [19], functional 
workouts like stair climbing, standing up from a sitting position, and sitting 

into a chair enable the knee flexors and extensors to contract eccentrically and 
concentrically, which supports the findings.

Improved mobility and a notable reduction in pain levels in both groups may 
be attributed to the use of ultrasound (US). Rameckerset al.'s findings [40] 
supported this, stating that adequate intervention and rehabilitation activities 
improve muscular strength and overall discomfort and function in individuals 
with knee diseases. Consistent with other reports [41,42]. US is regarded as 
a successful treatment technique that promotes cartilage repair.  Subjects 
with knee diseases benefit from US's anti-inflammatory properties, which let 
them perform better and experience less discomfort. Enhancement in cell 
metabolism and tissue regeneration capacity has been demonstrated by the 
US. 

Strengthening the muscles and relieving the pain in those kids may lead to 
an improvement in mobility in both groups. This explanation is supported 
by Waleed et al.'s findings [43], which indicated a substantial relationship 
between quadriceps muscle strength and maximal walking speed. The findings 

Figure 3. Repeated Measures ANOVA.
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are consistent with those of -Rodrigues et al. [44], who found that strength 
training promotes muscle mass (hypertrophy), enhances muscle power and 
strength, improves bone mineral density and postural balance, lowers the risk 
of falling, speeds up walking, increases stair climbing strength, and alleviates 
knee disease symptoms in participants.

Similar findings were made by Rameckers et al. [34], who noted that improved 
muscle strength, circulation, endurance, and cardiopulmonary efficiency 
all contribute to a more pleasant and effective gait. Functional walking is 
also thought to be enhanced by improved body image, social well-being, 
confidence, and a reduced fear of movement or damage. 

The current study's findings indicated that Group I had improved more than the 
other groups in the evaluated variables. This discrepancy could be explained 
by the impact of isokinetic training. This theory is corroborated by Missmann 
et al.'s findings [45], which showed that subjects who receive regular training at 
varying angular velocities improve their strength gain. It is possible to ascribe 
the strength gain to either neutrally mediated or 

because of modifications to the architecture of muscles and/or their contractile 
characteristics. According to Nunes et al. [46], rehabilitation regimens should 
incorporate strong isotonic exercises to produce neuromuscular activation 
levels high enough to promote muscle growth and strength. This viewpoint 
backs up the better outcomes obtained in Group I. This is also in line with 
-Karami et al.'s findings [47], which showed that isokinetic training helps to 
strengthen muscles and enhance joint position awareness.

A recent systematic review and meta-analysis explained that following the use 
of various physical therapy procedures, including manual therapy, physical 
agent modalities, therapeutic exercises, and other therapies, our meta-analysis 
revealed significant improvements in all ICF dimensions. Therapeutic exercise 
and manual therapy methods could enhance haemophilic arthritic patients' 
joint health and quality of life. Additionally, laser therapy may help juvenile 
patients with haemophilic arthroplasty have less pain. Physical therapy 
interventions are safe for managing hemophilia, according to the majority of 
included research, with no adverse effects like bleeding (48,49,50).

Strong evidence was presented by our systematic review and meta-analysis 
supporting the use of therapeutic exercise modalities and manual treatment 
to enhance joint health status in conjunction with educational sessions to 
enhance the quality of life for patients with haemophilic arthroplasty. Using 
Nd: YAG or high-intensity laser therapy appears to be promising for reducing 
pain in children with haemophilic arthroplasty. 

Adults with haemophilic arthroplasty may benefit from therapeutic exercise 
to increase their muscle strength and functional ability. Additionally, children 
with haemophilic arthroplasty may benefit from laser therapy in terms of their 
gait (51-57).

Conclusion 

The results of this study show that isokinetic strength training is a useful 
strategy for enhancing children with hemophilia's functional performance. 
Participants demonstrated notable increases in muscle strength, reduced pain, 
and enhanced child mobility after completing an organized and supervised 
isokinetic exercise program. 

Ethics approval

The study was approved by the Faculty of PT, Kafr Elsheikh University Ethical 
Committee (KFSIRB200-497.). Consent to participate. Informed consent was 
obtained from the parents or legal guardians of all participants included in 
the study.

References

1. Cuesta-Barriuso R, Gomez-Conesa A, Lopez-Pina JA. Manual therapy in 
the treatment of ankle hemophilic arthropathy. A randomized pilot study. 
Physiother Theory Pract 2014;30:534–9.

2. Runkel B, Von Mackensen S, Hilberg T. RCT—subjective physical 
performance and quality of life after a 6-month programmed sports 
therapy (PST) in patients with haemophilia. Haemophilia 2017;23: 144–51.

3. SCHULMAN S.: Mild hemophilia. In: Schulman S, editor. Treatment of 
Hemophilia Monographs No. 41, December 2006. Montreal: World 
Federation of Hemophilia, 2006. Availablefrom:http://www.wfh.org/2/
docs/puplications /Diagnosis _and treatment/TOH Mild hemophilia.pdf 
[last accessed Dec 2, _2011].

4. YU W., LIN Q., GUERMAZI A., et al.: Comparison of radiography, CT and 
MR imaging in detection of arthro pathies in patients with Hemophilia. 
Hemophilia, 15 (5): 1090-6, 2009.

5. KNOBE K. and BERNTORP E.: Hemophilia and joint disease: Path physiology, 

evaluation, and management. Journal of Co morbidity, 1: 51-9, 2011.

6. KASPER C.K.: Hereditary plasma clotting factor disorders and their 
management. In: Schulman S, editor. Treatment of Hemophilia 
Monographs No. 4, April 2008. Montreal: World Federation of Hemophilia, 
2008. Available from: http://www.wfh.org/2/docs/Publications/Diagnosis_ 
and_Treatment/TOH-4-Hereditary-Plasma-Revised 2008.pdf [Last 
accessed Dec 2, 2011].

7. MACLACHLAN J., GOUGH-PALMER A., HARGU NANI R., et al.: Hemophilia 
imaging: A review. Skeletal. Radiol., 38 (10): 949-57, 2009.

8. RODRIGUEZ-MERCHAN E.C.: Prevention of the Mus culoskeletal 
Complications of Hemophilia Hindawi Pub lishing Corporation Advances 
in Preventive Medicine, Article ID 201271, 8 pages, 2012. 

9. KNOBE K. and BERNTORP E.: Hemophilia and joint disease: Path physiology, 
evaluation, and management. Journal of Co morbidity, 1: 51-9, 2011. 

10. RODRIGUEZ-MERCHAN E.C.: Prevention of the Mus culoskeletal 
Complications of Hemophilia Hindawi Pub lishing Corporation Advances 
in Preventive Medicine, Article ID 201271, 8 pages, 2012. 

11. FISCHER K., VAN DER BOM J.G., MOLHO P., et al.: Prophylactic versus on-
demand treatment strategies for severe hemophilia: A comparison of 
costs and long-term outcome. Hemophilia, 8 (6): 745-52, 2002. 

12. FELIPE Q., SOFIA P., JOE E., et al.: Hemophilia: Exer cises and sports. Apunts. 
Med. Esport, 46 (169): 29-39, 2011. 

13. MESKAITE A., DADALIENE R., KOWALSKI I., et al.: The research of physical 
activity and physical fitness for 11-15 years old teenagers. Meskaite, 22 
(6): 49-53, 2012. 

14. MARK B.A., DESTE C., MARTINE A., et al.: Assessment and interpretation of 
isokinetic muscle strength during growth and maturation. Sports Med., 33 
(10): 727-43, 2003. 

15. REMAUD A., CORNU C. and GUÉVEL A.: Neuromus cular adaptations to 
8-week strength training: Isotonic versus isokinetic mode. Eur. J. Appl. 
Physiol., 108: 59- 69, 2010.

16. EMRANI A., BAGHERI H., REZA M., JABAL-AMELI M., REZA O. and TALEBIAN 
S.: Isokinetic strength and functional status in knee osteoarthritis. J. Phys. 
Ther. Sci., 18: 107-14, 2006. 

17. CETIN N., AYTAR A. and NAFIZ A.: Comparing hot pack, short-wave 
diathermy, ultrasound, and tens on isokinetic strength, pain, and functional 
status of women with osteoarthritis knees a single-blind, randomized, 
controlled trial. Am. J. Phys. Med. Rahabil., 87: 443-51, 2008. 

18. McCARTHY C., CALLAGHAN M. and OLDHAM J.: The reliability of isometric 
strength and fatigue measures in patients with knee osteoarthritis. Man. 
Ther., 13: 159- 64, 2008.

19. Siwi, K., Ftr, S., Waritsu, C., FT, S., & Hatta, R. Penerapan Dosis Latihan 
Beban Untuk Mengurangi Nyeri Dan Meningkatkan Fungsional Penderita 
Osteoarthritis Lutut Di Wilayah Binaan Puskesmas Mulyorejo.

20. TAGESSON S., OBERG B., GOOD L., et al.: A comprehensive rehabilitation 
program with quadriceps strengthening in closed versus open kinetic 
chain exercise in patients with anterior cruciate ligament deficiency: A 
randomized clinical trial evaluating dynamic tibial trans lation and muscle 
function. American Journal of Sports Medicine, 36: 298-307, 2008.

21. HOLDREDGE S. and COTTA S.: Physical therapy and rehabilitation in the 
care of adult and children with hemophilia. In hilgartner, NW, Pochedly. 
Hemophilia in the child and adult. Newyork: Reven Press. 1 st Ed, pp. 443-
64, 1989.

22. FALK B., PORTAL S., TIKTINSKY R., et al.: Bone properties and muscle 
strength of young haemophilia patients. Haemophilia, 11 (4): 380-6, 2005. 

23. RAMADAN A.H., ZAKARIA A. and BURAGADDA S: Eccentric versus Concentric 
Contraction of Quadriceps Muscles in Treatment of Chondromalacia 
Patellae. World Journal of Medical Sciences, 7 (3): 197-203, 2012.

24. FERREIRA A.A., BUSTAMANTE-TEIXEIRA M.T., LEITE I.C., et al.: Clinical and 
functional evaluation of the joint status of hemophiliac adults at a Brazilian 
blood center. Rev. Bras. Hematol. Hemoter, 35: 35-8, 2013. 

25. KARCHOOEL A.R., BADIEL M.E., ZANDINHAD M.H., et al.: Influencing 
factors on the functional level of hemophiliac's patients assessed by FISH. 
Hemophilia, 20: 185-9, 2014. 

26. TIMM K.E.: Clinical applications of eccentric exercise: Isokinetics and 
plyometrics. Hong Kong Physiother J., 13: 1-4, 1992. 



Sara Y.  Elsebahy

Revista Iberoamericana de Psicología del Ejercicio y el Deporte. Vol. 20, nº 4 (2025)441

27. Graf, L. (2025). Evidence in Haemophilia Assessment: The Haemophilia 
Joint Health Score. Hämostaseologie.

28. Ay, C., Mancuso, M. E., Matino, D., Strike, K., & Pasta, G. (2024). The 
haemophilia joint health score for the assessment of joint health in 
patients with haemophilia. Haemophilia, 30(6), 1265-1271.

29. CAGNIE B., VINCK E., RINBAUT S., et al.: Phonophore sis versus topical 
application of kitoprofen comparison between tissue a plasma levels" 
Phys. Ther., 83 (8): 707- 13, 2003. 

30. World Health Organization. International classification of functioning, 
disability and health: ICF. World Health Organization; 2001. Avail able at: 
https://apps.who.int/iris/handle/10665/42407. Accessed July 20, 2022.

31. El-Shamy, S. M. (2017). Efficacy of isokinetic training on muscle strength 
and functional performance in children with hemophilia. Journal of 
Pediatric Hematology/Oncology, 39(5), 379–385. https://doi.org/10.1097/
MPH.0000000000000913

32. Tung, W. S., Ng, G. Y., & Ng, C. K. (2005). Effects of therapeutic ultrasound 
on the biophysical properties of the human patellar tendon. Clinical 
Rehabilitation, 19(2), 244–249. https://doi.org/10.1191/0269215505cr851oa

33. MULVANY R., ZUCKER-LEVIN A.R., JENG M., et al.: Effects of a 6-Week, 
Individualized, Supervised Exercise Program for People With Bleeding 
Disorders and Hemo philic Arthritis. Phys. Ther., 90: 509-26, 2010.

34. Rameckers, E., de Haan, C., & Meeuwsen, I. (2024). Task-oriented arm 
strength training in children with cerebral palsy. A randomized controlled 
trial protocol and exercise program for functional strength training based 
on progressive resistance exercise principles. Medical Research Archives, 
.(3)12

35. ADEGOKE B.O.A., MORDI E.L., AKINPELU O.A. and JAIYESIMI A.O.: Isotonic 
quadriceps-hamstring strength ratios of patients with knee osteoarthritis 
and apparently healthy controls. Afr. J. Biomed. Res., 10: 211-6, 2007.

36. LARA G., GILL M., RACHEL G., ANDREW P.J., KEN VAN S., RICHARD S., et al.: A 
mixed exercise training programme is feasible and safe and may improve 
quality of life and muscle strength in multiple myeloma survivors. B.M.C. 
Cancer, 24: 13-31, 2013. 

37. SMITH L.K., WEISS E.L. and LEHMKUHL L.P.: Brunnstrom's clinical 
kinesiology, 5th ed. New Delhi: Jaypee Brothers Medical Publishers Ltd, 
1998.

38. POLETTO P.R., SANTOS H.H., SALVINI T.F., COURY H.J. and HANSSON G.A.: 
Peak torque and knee kine matics during gait after eccentric isokinetic 
training of quadriceps in healthy subjects. Rev. Bras. Fisioter, 12: 331-7, 
2008.

39. Núñez‐Cortés, R., Pérez‐Alenda, S., Calatayud, J., Soto, V., Pinto, R. S., 
Andersen, L. L., & Cruz‐Montecinos, C. (2024). Effects of resistance training 
on muscle strength in adults with haemophilia: A systematic review and 
meta‐analysis. Haemophilia, 30(4), 894-904.

40. Rameckers, E., de Haan, C., & Meeuwsen, I. (2024). Task-oriented arm 
strength training in children with cerebral palsy. A randomized controlled 
trial protocol and exercise program for functional strength training based 
on progressive resistance exercise principles. Medical Research Archives, 
.(3)12

41. Vandenberg, N. W. (2025). The Biomechanical Influence of Transfemoral 
Bone-Anchored Limb Use and Predictive Modeling Applications for 
Enhancing Clinical Efficacy (Doctoral dissertation, University of Colorado 
at Denver).

42. Qin, H., Du, L., Luo, Z., He, Z., Wang, Q., Chen, S., & Zhu, Y. L. (2022). The 
therapeutic effects of low-intensity pulsed ultrasound in musculoskeletal 
soft tissue injuries: Focusing on the molecular mechanism. Frontiers in 
Bioengineering and Biotechnology, 10, 1080430.. 

43. Waleed, A. N., Krabbe, D., Strandberg, J., & Sunnerhagen, K. S. (2025). The 
presence of unknown polio engagement confirmed by electromyography 
and muscle testing. Journal of Rehabilitation Medicine, 57, 40718.

44. WEISHOUPT M.D.: Effects of low intensity ultrasound on the diffusion 
rate of intravenously administered Gd DTPA in healthy volunteers. Inv. 
Radiology, 36: 493-9, 2001

45. Rodrigues, E. V., Gallo, L. H., Guimarães, A. T. B., Melo Filho, J., Luna, B. 
C., & Gomes, A. R. S. (2018). Effects of dance exergaming on depressive 
symptoms, fear of falling, and musculoskeletal function in fallers and 
nonfallers community-dwelling older women. Rejuvenation research, 
21(6), 518-526.

46. Missmann, M., & Fischer, M. J. (2025). Effect of baseline values on inpatient 
rehabilitation outcomes after total knee arthroplasty: a retrospective 
observational study. Journal of Rehabilitation Medicine, 57, 40443.

47. Nunes, J. P., Nosaka, K., & Blazevich, A. J. (2025). The training specificity 
versus structural adaptation paradox: Differential effects of isokinetic 
concentric and eccentric resistance training on muscle architecture and 
function in young men. medRxiv, 2025-03.

48. Karami, M., Jamehbozorgi, A., Salemi, P., & Rezaei, M. (2025). The Effect 
of 6 Weeks Neuromuscular Training On Muscle Strength, Balance, Range 
of Motion & Proprioception In Males With Lateral Ankle Sprain. Journal of 
Modern Rehabilitation.

49. Azab AR, Elnaggar RK, Diab RH, Moawd SA. Therapeutic value of kinesio 
taping in reducing lower back pain and improving back muscle endurance 
in adolescents with hemophilia. J Musculoskelet Neuronal Interact 2020; 
20:256–64. 

50. Oliveira KC, Ricciardi JB, Grillo CM, Montebello MI, Sato JE, de Sousa MD. 
Acupuncture as a therapeutic resource for treatment of chronic pain in 
people with haemophilia. Haemophilia 2020;26: e315 22.

51. Donoso-Ubeda E, Mero~ no-Gallut J, Lopez-Pina JA, Cuesta-Bar riuso 
R. Effect of manual therapy in patients with hemophilia and ankle 
arthropathy: a randomized clinical trial [published correc tion appears in 
Clin Rehabil 2020;34:NP1]. Clin Rehabil 2020;34: 111–9.

52. Elshennawy, S., Zahreldin, A. A., Mortada, H., Hozien, M., Youssef, A. S., 
Galal, A., ... & Hamed, M. (2023). The efficacy of physical therapy modalities 
in patients with Hemophilia: a systematic review of Randomized controlled 
trials with Meta-analysis. Archives of Physical Medicine and Rehabilitation, 
 .475-489 ,(3)104

53. El-Sayed, M. S., Kilany, A., & El Shemy, S. A. (2025). Efficacy of Task-Oriented 
Circuit Training on Gait Kinematics, Pelvic Symmetry and Trunk Endurance 
in Children with Hemiplegia: A Randomized Controlled Trial. Journal 
of musculoskeletal & neuronal interactions, 25(1), 36–46. https://doi.
org/10.22540/JMNI-25-036

https://doi.org/10.1097/MPH.0000000000000913
https://doi.org/10.1097/MPH.0000000000000913
https://doi.org/10.1191/0269215505cr851oa

