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ABSTRACT: 

BACKGROUND: ACL injuries are common in physically active individuals, lead to pain, 

instability, and reduced function. Berg balance scale and 8 foot up and go test was used to 

assess balance in post ACL reconstruction population 

PURPOSES: To find out the effect of task-oriented progressive resistance training versus 

perturbation-based balance training to improve balance in post ACL reconstruction 

 METHODOLOGY: 30 subjects who have undergone ACL reconstruction were selected from 

Sri Venkateshwaraa Medical College and Research Institute, Pondicherry, They were allocated 

and divided into two groups: group A (n = 15) task-oriented progressive resistance training and 

group B (n = 15) perturbation-based balance training for 6 week, The outcome measure (berg) 

balance scale and 8-foot up-and-go test) were measured in the pre- and post-test for a 6-week 

period. 

RESULTS: Data analysis was done by unpaired ‘t' test and paired ‘t' test for the between-group 

and within-group analysis, respectively, The statistical analysis done with unpaired ‘t' test 

within Group A and Group B analysis shows significance (p<0.001) Which shows that Group A 

must be significant than Group B, it have been concluded that Group A shows improvement 

balance in post ACL reconstruction population than Group B. 

CONCLUSION: The study concluded that task-oriented, progressive resistance training 

(Group A) shows more significant when compared with perturbation based balance training 

(GROUP-B) in improving balance in post ACL reconstruction population. 

KEYWORDS: Anterior cruciate ligament, balance training, post ACL reconstruction, re-

sistance training. 
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INTRODUCTION 

The interaction of multiple sensory, motor and integrative system is maintaining balance and 

functional task.(1)Functioning of these factors decline with age.(2) The risk of falling increases in 

elderly people in certain age because the ability of maintaining balance declines as the age moves, and 

elderly people may also have a vestibular and cerebellar insufficiency causing poor balance. However, 

there are number of factors for risk of falling of elderly people with impaired balance. In specific, it is 

like that the foot problem has a decremental effect on mobility.(3) In Biomechanics, Balance is an 

ability to maintain the center of gravity of a body within the base of support with minimal postural 

sway. Balance necessitates the simultaneous processing of inputs from many sensory systems, such as 

equilibrioception (from the vestibular system), vision, and the experience of pressure and 

proprioception (from the somatosensory system). The motor system is responsible for controlling the 

muscle motion involved in balancing. The sensory organs must perceive alterations in body position 

relative to the base, irrespective of whether the body or the base is in motion..(4) 

The anterior cruciate ligament (ACL) is crucial for knee stability, preventing anterior tibial 

displacement. ACL injuries, common in physically active individuals, lead to pain, instability, and 

reduced function. ACL reconstruction, using tendon grafts, is the gold standard for restoring stability 

and function, promoting early return to activity and preventing complications like meniscus damage 

and osteoarthritis. Following surgical treatment, the tendon graft must undergo a remodeling process 

known as ligamentization, aiming to enhance its structural and biochemical resemblance to the native 

ACL(5).  

Literature reports a range of methods utilizing diverse sources for ACL reconstruction. This study 

examines the ACL's anatomical connections, biomechanical responses to noncontact injuries during 

sports, and the consequent impact on individuals' activity levels and overall health. Given the absence 

of self-healing and the severity of ACL injuries, surgical intervention is often necessary to restore an 

active lifestyle (6). The review encompasses ligament anatomy, biomechanical forces in different knee 

positions, finite elemental analysis, and ACL graft options. 

ACL injuries are most commonly observed in individuals aged 20-24 years. Males have a higher 

prevalence of ACL injuries generally, but female athletes are more prone to sports-specific injuries, 

with ratios ranging from 2:1 to 8:1. The data on ACL reconstruction patients reveals that Australia has 

a rate of 77.4 procedures per 100,000 individuals, the US has a rate of 52 procedures, New Zealand has 

a rate of 37 procedures, and Sweden has a rate of 32 procedures. This is a consequence of the increase 

in participation of individuals in this age bracket in sports and other forms of physical activities. (7) 
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Task Oriented Progressive Resistance Training provides goal-directed repetitive practice of motor task 

to improve functional abilities.(8)The basic principle of task oriented progressive resistance training is 

indicated as “the best way to learn any task is to practice that particular task”.(9.10)Task oriented 

progressive resistance training are more important for individuals gait, to improve muscle strength and 

co-ordination to inhibit altered changes in lower extremity soft tissues, to increase gait speed and to 

maximize motor performance skills and adapt daily life activities(11) and it provides neuroplastic 

changes in brain of stroke patients.(12) Retention and generalization of the learned motor behavior will 

be improved through more practice of some important daily living activities.(13) 

A Perturbation based Balance training program that improves ability to execute effect change in 

support reactions could potentially has a profound effect in reducing risk of falling. Both in place and 

change in support strategies are necessary for the postural stability. These change in support reactions 

are the only defense against large balance perturbations (14) and are common responses to smaller 

perturbations.(15,16) Additionally, instability is not confined to one plane, so it must able to control 

movement in variety of contexts. In order to maintain stability and preserve trunk mass inside the base 

of support, the patient must actively move his weight forward, backward, and side to side. In order to 

prevent falling, the subject must abduct his arms and legs. Having coordinated movement techniques is 

crucial for preserving equilibrium.(17) 

The Berg Balance Scale (BBS) is most commonly used in clinical practice by Physiotherapist; it is 

developed as a clinical measure of functional balance specifically for use with older adults. Among 

Ontario physical therapist committed in geriatrics, the BBS and the TUG are the most commonly used 

measures of functional performance. The 14 tasks that the BBS assesses are graduated, which offers 

safety during the assessment process and can help with treatment planning. Numerous patient popula-

tions have provided strong evidence of the BBS's psychometric qualities. (15,16,17) 

A popular test used in practice and research to evaluate mobility and fall risk is the Timed Up and Go 

Test (TUG). The benefit of TUG is that it requires little time and is simple to execute. (34) For healthy, 

high-functioning older adults, the TUG is not helpful; it works better for less healthy, lower-

functioning older adults.(18) This study will find the optimal Balance exercise protocol which will be 

safe and comfortable to ACL reconstruction population prevent from fall. Hence this study compare 

the two most relevant exercises, Task Oriented Progressive Resistance Training and Perturbation based 

Balance Training to improve Balance. 
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METHOD OF COLLECTION OF DATA 

The study was designed as a comparative investigation conducted at Sri Venkateshwaraa 

medical college hospital & research centre, puducherry. The study population comprised young 

adults aged between 25 to 40 years who exhibited balance impairment. A total of 30 subjects 

were included in the study, with a duration spanning six months. Data collection focused 

specifically on male subjects with balance impairment. Two primary tools were utilized for 

assessment: the Berg Balance Scale and the 8-Foot Timed Up and Go Test. These tools were 

chosen to comprehensively evaluate the balance capabilities of the participants over the course 

of the study. Moreover, all participants needed to demonstrate the ability to follow commands 

effectively, ensuring their cooperation throughout the duration of the study. Participants with 

specific characteristics were excluded Individuals with neurological disorders impacting lower 

limb function were excluded, as were those with lower limb deformities. participants who had 

undergone recent lower limb fracture or surgery with severe limitations in passive range of 

motion (PROM) at the lower extremity were not included in the study. By excluding individuals 

with these conditions, the study aimed to focus on a cohort of participants without confounding 

factors that could significantly impact the assessment of balance impairment. 

 

OUTCOME MEASURES 

The study employed two primary outcome measures to evaluate balance impairment. The first 

was the 8-Foot Up & Go Test, assessing mobility, balance, and gait speed by timing participants 

as they rose from a chair, walked 8 feet, turned, and returned. The second measure was the Berg 

Balance Scale, consisting of 14 tasks assessing various aspects of balance performance. These 

measures provided comprehensive insights into participants' balance capabilities, aiding in the 

assessment of impairment throughout the study. 

METHODOLOGY 

Thirty subjects were assigned to two groups. All subjects included in the study provided in-

formed consent prior to participation. Instructions regarding the techniques to be performed were 

given to each subject. Prior to the treatment and at the end of 6 weeks of treatment, assessments 



Page 6272 of 6284 
Anand Babu Kaliyaperumal / Afr.J.Bio.Sc. 6(5) (2024). 6268-6284 

 

were conducted using the 8-foot timed up and go test and the Berg balance scale. A total of 30 

subjects were evenly divided into two groups: Group A (n=15) and Group B (n=15). Group A 

underwent Task-Oriented Progressive Resistance Training, while Group B participated in Per-

turbation-based Balance Training. 

PROCEDURE 

TASK ORIENTED PROGRESSIVE RESISTANCE TRAINING 

The participants were provided with a six-week task-oriented progressive resistance training 

program administered in one-on-one therapy sessions, with weekly advancements as outlined 

below: 

WEEK 1: Starting from a standing position, participants reached for objects held by the thera-

pist beyond arm's length in various directions without advancing their steps. The exercise lasted 

for 5 minutes with appropriate intervals, increasing repetitions every 5 minutes to enhance lower 

limb loading and muscle activation. 

WEEK 2: Participants sat upright and practiced standing up from a low chair, with the exercise 

continuing for 5 minutes. Progression involved raising the chair height and increasing repetitions 

every 5 minutes to strengthen lower limb extensor muscles. 

WEEK 3: Standing, participants stepped forward and backward onto blocks of varying heights 

without displacing them, for 5 minutes with intervals. Progression included increasing repetitions 

every 5 minutes to enhance lower limb muscle strength. 

WEEK 4: From a standing position, participants sidestepped onto blocks of different heights 

without displacing them. The exercise lasted for 5 minutes with adequate rest, progressing by 

increasing repetitions every 5 minutes to strengthen lower limb muscles. 

WEEK 5: Standing, participants stepped forward onto small steps, progressing to stools of vary-

ing heights over 5 minutes with intervals. Progression involved increasing repetitions every 5 

minutes to bolster lower limb muscles. 
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WEEK 6: Participants performed heel raises to 45 degrees and lowered on a stable surface for 5 

minutes with intervals. Progression included increasing repetitions every 5 minutes to strengthen 

plantar flexor muscles. 

PROGRESSION: 

Verbal feedback and instructions were provided to enhance performance. Progression was 

achieved by increasing repetitions, advancing exercise complexity such as reaching distance in 

standing, and elevating chair and block height 

PERTURBATION BASED BALANCE TRAINING 

The perturbation-based balance training is structured into two phases: 

Phase 1: This phase focuses on training on unstable surfaces for the initial three weeks. 

Phase 2: Transitioning to the wobble board occurs during the fourth to sixth weeks of training. 

Phase 1: On a stable base, participants begin seated on a couch where manual perturbation is 

applied. Over three weeks, progression involves transitioning from seated to standing positions 

while experiencing manual perturbations. These perturbations, administered by the therapist, tar-

get the shoulder, trunk, and waist regions, initially in forward and backward directions while 

seated, then progressing to standing. Perturbations also extend to sideways movements while 

seated, gradually advancing to standing. Each session consists of 5 minutes of perturbations with 

10-second breaks between sets. 

Phase 2: Participants stand on the wobble board unsupported, with therapist assistance if needed. 

The board provides perturbations in various directions (forward, backward, and sideways). Ses-

sions last 5 minutes with appropriate intervals totaling 30 minutes. Progression involves adjust-

ing the wobble board's direction and tilt intensity. These modifications aim to enhance balance 

and stability progressively throughout the training period. 

STATISTICAL ANALYSIS 

In this study, pre and post interventional differences within the two groups were analyzed using 

paired t test and between the two groups were analyzed using unpaired t test for each of the 
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outcome measures. Statistical significance was set at p <0.0001. 

BETWEEN THE GROUP ANALYSIS OF BERG BALANCESCALE 

 Mean SD t-value p-value 

GROUPA 9.13 1.684 1.849 <0.05 

GROUPB 8 1.558 

Showing the pre and post-test values of group A&B:(unpaired t-test values) 

• The p‟ value of BBS is <0.05 considered significant. 

• The “t” value of BBS is 1.849 with 29 degrees of freedom. 

 

BETWEEN THE GROUP ANALYSIS OF 8 FOOT TIMED UP AND GO TEST 

 Mean SD t-value p-value 

GROUPA 6.27 1.868 3.53 0.001 

GROUPB 4.26 1.031 

Showing the pre and posttest values of both Group A &B (unpaired t test–values) 

• The “p” value of 8 TUG <0.001 considered more significant.  

• The “t” value of 8 TUG is 3.53 with 29 degrees of freedom. 

BETWEEN THE GROUP ANALYSIS OF PRE AND POST–TEST VALUES FOR 8TUG 
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BETWEEN THE GROUP ANALYSIS OF PRE AND POST–TEST VALUES FOR  BERG 

BALANCE SCALE 

 

RESULTS 

Between the group analysis of Group A & B, The mean and SD for the 8 TUG pre and post test 

values is 6.27±1.868 and 4.26± 1.031 respectively. The mean and SD for BBS pre and post test 

values is 9.13 ± 1.684 and 8 ± 1.558 respectively. The statistical analysis done with unpaired “t‟ 

test within the group A and B analysis shows significance (p< 0.001). Between group analysis 

with BBS and 8 TUG in both groups shows that group A is more significant than group B after 

statistically analyzed, it has been there is increase in the balance in group A (task oriented 

progressive resistance training) than group B (perturbation based balance training) Which shows 

that group A must be significant than group B, it have been concluded that group A shows 

improved balance in post ACL reconstruction with 8 TUG and BBS than group B. 

 

DISCUSSION 

This study was selected for the purpose of finding the effectiveness of Task Oriented Progressive 

Resistance Training versus Perturbation based Balance Training for post ACL reconstruction 

people with balance impairment and it shows that there is a significant difference in statistical 

analysis with p value (0.001) between group A and B. 

Similarly the study done by Rahul shaik et al, has conducted a study on 30 patients with chronic 
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stroke, one group is given strength training and another is given task oriented strength training. 

The results of this study have revealed that there is no significant change noticed in both groups 

with regards to parameters such as quadriceps (p=0.0657), dorsiflexors strength (p=0.0657), step 

length (0.2413), stride length (p=0.6798) and cadence(p=0.1403). The results indicated no 

significant difference in gait parameters between groups and the strength improvement is more in 

Task Oriented strength training group. 

Task oriented strength training is useful in improving motor unit recruitment and motor learning 

( the development of neuro-motor patterns of co-ordination between agonist and antagonist 

muscles through practice of a skill) may have contributed to some degree. This training will 

improve the strength in antigravity muscles so that it helps in maintaining the stability. 

Increase in hip extension in late stance phase may be functionally important because these 

changes are associated with moving the trunk forward over the stance foot, thus providing the 

hip flexors with better mechanical advantage to generate power to pull-off the limb, resulting in 

a large contra lateral step length and an increase in speed.(18) 

Mansfield et al, has conducted a research in a large urban hospital. Thirty community dwelling 

older adults were participated. Perturbation based balance training led to greater reductions in 

frequency of multistep reactions and foot collisions that were significant for surface translations. 

PBT is an proven intervention to recover the ability of ACL reconstruction people to fall 

preventions(20). 

In this study, statistical values shows that Task Oriented Progressive Resistance Training is 

significant with probability value of > 0.001 when compared to Perturbation based Balance 

Training with significant value of >0.05. Statistical value shows that probability value is 0.001-

0.0026. In this study we can conclude Task Oriented Progressive Resistance Training was 

effective to improving Balance in ACL reconstruction population. 

Hence it founds, that the Task Oriented Progressive Resistance Training is more significant than 

the Perturbation based Balance Training in improving balance in post ACL reconstruction 

population. 
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CONCLUSION 

This study conclude that the Task Oriented Progressive Resistance Training (group A) shows 

more significant when compared with Perturbation Based Balance Training (group B) in 

improving balance in post ACL reconstruction population. Only male with post ACL 

reconstruction were selected in this study. Age group was kept wide due to unavailability of 

sample size in old age home. The study analyzed only the short term benefits with respect to 

balance only. We recommend that further study can done with inclusion of equal number of 

male and female with consideration of level of activity. 

REFERENCE 

1. Lord SR, Menz HB, Tiedemann A-A physiological profile approach to falls risk as-

sessment and prevention. PhysTher. 2003;83:237-252. 

2. LordSR, WardJA, Age associated differences in sensori-motor function and balance 

in community- dwelling women. Age ageing. 1994; 23: 452-460. 

3. Hylton Menzetal, Foot and Ankle characteristics associated with impaired balance 

and functional ability in older people. The Journals of Gerontology Series A Biological 

Sciences and Medical Sciences 60(12):1546-52. January 2006. 

4. Adam Graf MS, James O Judge MS, the effect of walking speed on lower extremity 

joint powers among elderly adults who exhibit low physical performance. 2005vol –

862177-2183. 

5. SherringtonC, LordSR, Close J Cetal, A Simple tool predicted probability of falling 

after aged care inpatient rehabilitation. J Clin Epidemiol, 2011, 64: 779-786. 

6. SpirdusoWW, FrancisKL: Physical dimension of aging, 2nded.Champaign: Hu-

mankinetics,2005. 

7. Tinetti ME,Speechley M,Ginter SF.Risk factors for falls among elderly persons liv-

ing in the community. N Engl J Med 1988; 319(26):1701-1707. 

8. GillespieLD,Robertson  MC,GillespieWSetal,Interventionsforpreventingfallsin old-



Page 6278 of 6284 
Anand Babu Kaliyaperumal / Afr.J.Bio.Sc. 6(5) (2024). 6268-6284 

 

er people living in the community. Cochrane Database Syst Rev 

2012;9:CD007146.https:// doi.org/10.1002.pub 3. 

9. SherringtonC,Whitney JC,Lord SR,Herbert RD,Close JC.Effective exercise for the 

prevention of falls. A Systematic review and meta analysis. J Am Geri-

atrSoc2008;56(12):2234-2243. 

10. DelabraC, Guimaraes-pinheiroC, LorenzoT. Effects of physical exercise interven-

tion in frail older adults: A Systematic review of randomized controlled trial. BMC Geri-

atr 2015;15(1):154https:/d oi. Org / 10.1186/S12877-015. 

11. Faber MJ, Bosscher RJ, Chin APMJ. Effects of exercise programs on falls and mo-

bility in frail and prefrail older adults. A Multicenter Randomized Controlled Trial 

.Archphys Med Rehab 2006;87(7):885-896. 

12. FairhallN, Sherrington C,Lord S Retal. Effect of a multifactorial, interdisciplinary 

intervention on risk factors for falls and fall rate in frail older people. A RCT. Age Ageing 

2014;43(5):616-622. 

13. Talbot LA, Musiol RJ, Witham EK et al. falls in young, middle aged and older 

community dwelling adults; perceived cause, environmental factors and injury. BMC Pub-

lic Health 2005;5:86. 

14. KojimaG, KendrickD, SkeltonDA, MorrisRW. Frailty predicts short term inci-

denceof future falls among British community dwelling older people: A prospective study 

nested within a randomized controlled trial BMC Geriatr 2015;15(1):155. 

15. GaleCR , CooperrC, AihieSA. Prevalence and risk factors for falls in older men and 

women: the English longitudinal study of ageing. Age Ageing 2016 

16. Paulraj Manickavelu, Babu Subbiah, Anand Babu Kaliyaperumal, Simulia Dhinju Benja-

min. The relationship between daily physical activity and respiratory function, flexibility, and 

body composition among allied healthcare college students. NeuroQuantology. 2022; 20. 1620-

1629. 10.48047/NQ.2022.20.16. NQ88160. 



Page 6279 of 6284 
Anand Babu Kaliyaperumal / Afr.J.Bio.Sc. 6(5) (2024). 6268-6284 

 

17. Doherty TJ, Vandervoort AA, Effects of ageing on the motor unit; A Review. Ca-

nadian Journal of Applied Physiology.1993;1894):331-58. 

18. Shaik, Rahul. (2015). • A Study To Know The Effectiveness Of Task Oriented Pro-

gressive Resistance Strength Training On Lower Extremity Strength And Functional Per-

formance In Patients With Chronic Stroke.. Asian Journal of Health and Medical Re-

search..  

19. Buchner D,LarsonE ,Evidence for a non-linear relationship between leg strength 

and gait speed. Age and Ageing.1996;25:386-91. 

20. Mansfield A, Peters AL, Liu BA, Maki BE. Effect of a perturbation-based balance 

training program on compensatory stepping and grasping reactions in older adults: a 

randomized controlled trial. Phys Ther. 2010 Apr;90(4):476-91. doi: 

10.2522/ptj.20090070. Epub 2010 Feb 18. PMID: 20167644. 

21. Paulraj Manickavelu, Ranjani R, Simulia Dhinju Benjamin. Combination of Interoceptive 

Exposure Exercise and Aerobic Exercise on Anxiety Severity among College Students. Journal of 

Exercise Science and Physiotherapy 2019; 15. doi:10.18376/jesp/2019/v15/i2/153521. 

22. Guralnik J, Ferucci L. Lower extremity function in persons over the age of 70 years 

as a predictor of subsequent disability. The New England Journal of Medi-

cine.1995;332:556-61. 

23. TinettiM, WilliamsT ,Falls risk index for elderly patients based on number of 

chronic disabilities. The American Journal of Medicine.1986;80: 429-34. 

24. HomannB,PlaschgA ,Grndner Metal.the impact of neurological disorders on the risk 

of falls in the community dwelling elderly: A case controlled study. BMJ Open 2013; 3 

(11):e003367 

25. Narayan AK, Verma R, Garg RK, Sharma VP,et al,(2012) meaningful task- specific 

training for stroke rehabilitation : a randomized controlled trial. Topstrokerehabil19:193-

211. 



Page 6280 of 6284 
Anand Babu Kaliyaperumal / Afr.J.Bio.Sc. 6(5) (2024). 6268-6284 

 

26. Bayona NA,Bitensky J,Salter K,(2005)The role of task specific training in rehabili-

tation therapies. Top stroke rehabili 12: 58-65. 

27. Jenkins SM, Guzman A, Gardner BB, Bryant SA, Del Sol SR, McGahan P, Chen J. 

Rehabilitation After Anterior Cruciate Ligament Injury: Review of Current Literature and 

Recommendations. Curr Rev Musculoskelet Med. 2022 Jun;15(3):170-179. doi: 

10.1007/s12178-022-09752-9. Epub 2022 Apr 6. PMID: 35381974; PMCID: 

PMC9107547. 

28. Gerami MH, Haghi F, Pelarak F, Mousavibaygei SR. Anterior cruciate ligament 

(ACL) injuries: A review on the newest reconstruction techniques. J Family Med Prim 

Care. 2022 Mar;11(3):852-856. doi: 10.4103/jfmpc.jfmpc_1227_21. Epub 2022 Mar 10. 

PMID: 35495824; PMCID: PMC9051673. 

29. Sudhan P, Babu Subbiah, Narendran Rajagopalan, Rajeev Sukumaran, Janaki G, 

Ananthan B. (2023). “Effect of Yoga Therapy on Neurological Characteristics in Diabetic 

Peripheral Neuropathy : Neuro Health Perspective”. Journal for ReAttach Therapy and 

Developmental Diversities, 6(10s(2), 1071–1078.  

30. Anand babu Kaiyaperumal, Babu Subbiah, M Paulraj, P. Sudhan., (2022) “Preven-

tion Enhance Program (Pep) With Proprioceptive Training on The Recurrence of ACL In-

jury for Post-ACL Reconstruction Among Football Players”. International Journal of 

Neuroquantology November 2022, Volume 20 Issue 19, Page 143-148.  

31. Sudhan, P., Subbiah, B., Rajagopalan, N., Sukumaran, R., Janaki, G., & Ananthan, 

B. (2023). “The Neurological Features of Diabetic Peripheral Neuropathy (DPN) Pa-

tients Are Addressed By Applying Varma Therapy To Biochemical Alterations”. Journal 

of European chemical bulletin Eur. Chem. Bull. 2023, 12 (Special Issue 10), 240 – 251.  

32. Anand babu Kaiyaperumal, Babu Subbiah, M Paulraj, (2023), “The Multimodal 

Exercises on Physical, Functional, Agility, and Perturbation for Post- ACL Reconstruc-

tion among Athlete”. International Journal of Life Science and Pharma Research. L175 – 

l185.       



Page 6281 of 6284 
Anand Babu Kaliyaperumal / Afr.J.Bio.Sc. 6(5) (2024). 6268-6284 

 

33. Sudhan P, Babu Subbiah, Narendran Rajagopalan, Rajeev Sukumaran, Janaki G, 

Radha Krishnan M, Suresh Perumal, Prema Nageshand L. Kalpana , “Potency of Yoga 

Therapy on Physiological Variables in Male’s Diabetic Peripheral Neuropathy (DPN)”. 

(2023). International Journal of Life Science and Pharma Research. 13(2), L74-L87  

34. Anand Babu Kaliyaperumal, Krishnaprasaad Sekar, Paulraj Manikavelu et. al. Effect of Muscle 

Energy Technique and Stabilization Exercise on Forward Neck and Rounded Shoulder for Elite Swim-

mers, Indian Journal of Physiotherapy and Occupational Therapy 2023;17(1).  


