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ABSTRACT 

Background: Thoracic spinal cord injury (SCI) leads to impaired trunk control, compromised sitting 

balance, and reduced functional independence despite preserved upper limb function. Conventional 

physiotherapy improves general mobility but may not adequately target deep trunk stabilizers. Aim: To 

determine the effectiveness of additional core stability exercises in improving trunk control, sitting 

balance, and quality of life in individuals with thoracic SCI. Methodology: An experimental study was 

conducted on 30 participants with thoracic SCI (T1–T12), randomly allocated into an experimental 

group (core stability + conventional physiotherapy) and a control group (conventional physiotherapy 

alone). Intervention lasted 4 weeks. Outcome measures included Trunk Muscle Manual Muscle Testing 

(MMT), Modified Functional Reach Test (mFRT), and Spinal Cord Independence Measure (SCIM III). 

Non-parametric tests were used for analysis. Results: Both groups showed significant improvements 

(p < 0.05). The experimental group demonstrated greater mean improvements in trunk strength, lateral 

reach, and SCIM scores, although between-group differences were not statistically significant. 

Conclusion: Core stability exercises enhance trunk control, sitting balance, and functional 

independence in thoracic SCI and should be integrated into rehabilitation programs.  
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INTRODUCTION 

Spinal cord injury (SCI) is a neurological 

condition that results in motor, sensory, and 

autonomic impairments, significantly affecting 

functional independence and quality of life. 

Thoracic SCI commonly leads to paraplegia and 

is associated with impaired trunk muscle 

activation, reduced sitting balance, and 

decreased postural stability [1-4]. 

Core stability plays a vital role in 

maintaining trunk control and providing a 

stable base for functional activities. In 

individuals with thoracic SCI, impaired 

trunk control can limit reaching ability, 

increase fall risk, and reduce independence 

in daily activities. Dynamic sitting balance, 

often assessed using the Modified 

Functional Reach Test (mFRT), is a key 

component of functional performance, while 

the Spinal Cord Independence Measure 

(SCIM III) evaluates independence in daily 

living tasks [5-8]. 

Although rehabilitation is essential for 

recovery after SCI, evidence regarding the 

effectiveness of core stability exercises 

specifically in thoracic SCI remains limited. 

Therefore, this study aimed to investigate 

the effects of additional core stability 

exercises on trunk control, sitting balance, 

and functional independence in individuals 

with thoracic spinal cord injury. 

METHODOLOGY 

This experimental pre-test–post-test control 

group study was conducted at Jaya 

Rehabilitation Institute and Research 

Centre, Bidada, Gujarat, India. Thirty 

individuals with thoracic spinal cord injury 

(T1–T12) were recruited using convenience 

sampling and randomly allocated to an 

experimental group (n = 15) or a control 

group (n = 15). 

Participants aged ≥18 years with traumatic 

or non-traumatic SCI, injury duration >2 

months, ASIA grades A or B, and 

neurological level T1–T12 were included. 

Individuals with associated neurological 

disorders or those who withdrew during the 

study were excluded. 

The intervention was administered for 4 

weeks (24 sessions; 6 sessions/week). Both 

groups received conventional rehabilitation, 

while the experimental group received 

additional core stability exercises. 

Outcome measures included the ASIA 

Impairment Scale, Manual Muscle Testing 

(MMT) for trunk muscle strength, Modified 

Functional Reach Test (mFRT) for sitting 

balance, and Spinal Cord Independence 

Measure (SCIM III) for functional 

independence. Ethical approval was 

obtained from the Institutional Ethics 

Committee, and written informed consent 

was secured from all participants.  

Intervention 

Group A: Core Stability Exercises with 

Conventional Physiotherapy
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Table 1: Intervention Protocol for Group A 
Position Exercises Repetitions and Time 
Supine Pelvic anteversion- retroversion 20 reps × 3 sets 

 Upper trunk rotation 20 reps × 3 sets 
 Bridging 20 reps × 3 sets 
 Lateral pelvic movements 20 reps × 3 sets 

Sitting Trunk flexion and extension 20 reps × 3 sets 
 Upper trunk rotation 20 reps × 3 sets 
 Lateral trunk inclination 20 reps × 3 sets 
 Pelvic lifting 20 reps × 3 sets 

On physio ball Unilateral bridging 20 reps × 3 sets 
 Lower trunk rotation 20 reps × 3 sets 
 Upper trunk rotation 20 reps × 3 sets 
 Trunk inclination 20 reps × 3 sets 

 
Table 2: Conventional Physiotherapy Exercises 

Exercises Repetitions and Time 
Range of motion activities (active, active assisted/ passive) for all 

the limbs 
10 reps × 2 sets 

 
Stretching (for all the tight muscles according to assessment) 5reps × 2 sets 

 
Bed mobility activities (supine to side-lying, side-lying to prone, 

and side-lying to sitting) 
10 reps × 2 sets 

 
Compensatory approaches for standing: orthosis, parallel-bars, 

walkers transfer techniques, and wheelchair skills 
30 min 

 
Upper limb Strengthening 10 reps × 2 sets 

pelvic bridging and abdominal curls 10 Reps × 2sets 
Cardiovascular Strengthening (Spirometry, Treadmill, Hand 

held Cycle ergometer) 
10 Reps × 2sets 

 

  

RESULTS 

Demographic profile 

1. Age Distribution:  

The age proportions of the participants were 

that 50% of individuals were between the 

ages of 18 to 27; 16.7% of people were 28 to 

37 years old; another 16.7% were 38 to 47 

years old; 10% were between 48 and 57 

years; and 0% fell into any other older aged 

categories. Mean value was 33.5 and 

standard deviation was 13.98 (Table 3). 

2. Gender Distribution:  

Gender Distribution graph showed that 77% 

were male participates and 23% were female 

participates (Table 4). 

3. ASIA Grade: 

In this study the ASIA Grade A and B was 

included, 90% of participates were ASIA 

Grade A and 10% of participates were 

Diagnosed with AISA Grade B (Figure 3).  

 
Table 3: Age Distribution of Participates          

 

 

 

 

AGE  PARTICIPATES 

18-27 15 

28-37 5 

38-47 5 

48-57 3 

58-67 1 

68-77 1 
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Figure 1: Mean Age of Participates 

 
Table 4: Gender Distribution of Participates 

 

 

 

 
Figure 2: Gender Distribution of Participates   

 

  
Figure 3: Distribution of AISA Grade A and B 

 

GENDER NUMBER OF PARTICIPATES 
MALE 23 

FEMALE 7 
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Table 5: Within-Group Pre–Post Comparison of Outcome Measures 
Outcome Measure Group Pre-test Mean ± SD Post-test Mean ± SD Z value p value 

Trunk Flexors 
(MMT) 

Group A 2.13 ± 0.74 2.67 ± 1.05 −2.828 0.005* 

 Group B 2.13 ± 1.06 2.53 ± 1.12 −2.449 0.014* 
Trunk Extensors 

(MMT) 
Group A 1.80 ± 0.86 2.67 ± 0.90 −3.606 <0.001* 

 Group B 2.00 ± 1.07 2.40 ± 1.06 −2.449 0.014* 
Right Lateral 

Flexors (MMT) 
Group A 2.00 ± 0.85 3.13 ± 0.74 −3.690 <0.001* 

 Group B 2.13 ± 1.06 2.67 ± 1.05 −2.828 0.005* 
Left Lateral Flexors 

(MMT) 
Group A 2.20 ± 0.76 3.40 ± 0.63 −3.448 <0.001* 

 Group B 2.20 ± 0.94 2.73 ± 1.03 −2.530 0.011* 
mFRT – Forward 

Reach (cm) 
Group A 9.60 ± 3.60 11.80 ± 4.35 −3.331 <0.001* 

 Group B 11.16 ± 5.29 11.73 ± 5.09 −2.226 0.026* 
mFRT – Right 

Lateral Reach (cm) 
Group A 6.40 ± 2.56 8.80 ± 2.96 −3.497 <0.001* 

 Group B 7.67 ± 3.73 8.27 ± 3.67 −2.714 0.007* 
mFRT – Left 

Lateral Reach (cm) 
Group A 6.40 ± 2.59 8.47 ± 3.07 −3.497 <0.001* 

 Group B 7.20 ± 3.73 8.00 ± 3.68 −2.807 0.005* 
SCIM Score Group A 51.00 ± 11.64 59.60 ± 13.16 −3.187 0.001* 

 Group B 49.53 ± 18.35 58.13 ± 21.31 −3.304 <0.001* 

 

Both groups demonstrated statistically 

significant improvements in trunk muscle 

strength, sitting balance, and functional 

independence following the intervention (p 

< 0.05). However, the experimental group 

showed greater mean improvements across 

all outcome measures.  

 
 

 
Figure 4: Within group Pre and Post Analysis 
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Table 6: Compare Post Value of Both Group Outcome measure 
 

Outcome Measure 
 

Group 
 

Mean ± SD 
 

Z value 
 

p value 
MMT- Trunk Flexors Group A 2.67 ± 1.05 -0.345 0.730 

 Group B 2.53 ± 1.13   
MMT- Trunk Extensors Group A 2.67 ± 0.90 -0.784 0.433 

 Group B 2.40 ± 1.06   
MMT- Trunk Lateral Flexors 

Right Side 
Group A 

3.13 ± 0.74 -1.264 0.206 
 Group B 2.67 ± 1.05   

MMT- Trunk Lateral Flexors 
Left Side 

Group A 
3.40 ± 0.63 -1.854 0.064 

 Group B 2.73 ± 1.03   
Modified Functional Reach 

Test (Forward Reach) 
Group A 

11.80 ± 4.35 -0.084 0.933 
 Group B 11.73 ± 5.09   

Modified Functional Reach 
Test (Right Lateral Reach) 

Group A 
8.80 ± 2.96 -0.448 0.654 

 Group B 8.27 ± 3.67   
Modified Functional Reach 
Test (Left Lateral Reach) 

Group A 
8.47 ± 3.07 -0.420 0.674 

 Group B 8.00 ± 3.68   
SCIM Score Group A 59.60 ± 13.16 -0.166 0.868 

 Group B 58.13 ± 21.31   

 

Results of post-intervention between-group 

analysis did not show any significant 

differences between experimental and 

control groups in all variables at p > 0.05.  

 
Figure 5: Between Group Post Value Analysis 

 

DISCUSSION 

The present study investigated the 

effectiveness of additional core stability 

exercises combined with conventional 

physiotherapy in improving trunk control, 

dynamic sitting balance, and functional 

independence in individuals with thoracic 

spinal cord injury (SCI). The findings 
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demonstrated statistically significant 

improvements in both experimental and 

control groups following the four-week 

intervention. However, the experimental 

group consistently showed greater mean 

improvements across all outcome measures, 

indicating the added clinical value of core 

stability exercises. 

Significant improvements in trunk flexor, 

extensor, and lateral flexor muscle strength 

were observed in both groups, with more 

pronounced gains in the experimental group. 

The greatest improvements were noted in 

lateral trunk musculature, which plays a 

critical role in mediolateral stability during 

sitting. Core stability exercises such as 

pelvic tilting, trunk rotation, and lateral 

weight shifts likely enhanced 

neuromuscular recruitment, co-contraction 

patterns, and postural control strategies. 

These exercises promote activation of deep 

stabilizing muscles and improve trunk 

alignment, contributing to enhanced 

postural stability. Although the control 

group also showed improvements, the 

smaller magnitude suggests that 

conventional physiotherapy alone may not 

sufficiently target deep trunk stabilizers 

essential for optimal trunk control. 

Both groups demonstrated significant 

improvements in forward and lateral reach 

distances on the Modified Functional Reach 

Test (mFRT), reflecting enhanced dynamic 

sitting balance. The experimental group 

showed greater improvements in all 

directions, indicating improved control of 

the center of mass within the base of 

support. Dynamic sitting balance is essential 

for functional tasks such as reaching, 

dressing, transfers, and wheelchair mobility. 

Core stability exercises likely improved 

sensorimotor integration and trunk 

coordination, enabling participants to 

maintain equilibrium during voluntary 

movements. These findings support 

previous research demonstrating that trunk-

focused interventions improve sitting 

balance and confirm that trunk stability is a 

modifiable impairment in SCI [9-29]. 

Significant improvements in SCIM III 

scores were observed in both groups, 

indicating enhanced functional 

independence in self-care, mobility, and 

daily activities. The experimental group 

demonstrated slightly greater 

improvements, suggesting that enhanced 

trunk control and sitting balance may reduce 

caregiver dependence and improve 

efficiency in performing activities of daily 

living. Improved trunk stability enables 

individuals to maintain an upright posture 

with less effort, facilitating functional 

mobility and self-care tasks. These findings 

are consistent with previous studies 

reporting improvements in SCIM scores 

following core stabilization programs [30]. 

Despite greater clinical improvements in the 

experimental group, between-group analysis 
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did not reveal statistically significant 

differences. This may be attributed to the 

small sample size, short intervention 

duration, and variability in neurological 

levels within the thoracic region. Muscular 

adaptations and functional recovery 

following SCI often require longer training 

periods to demonstrate statistically 

significant differences. Nevertheless, the 

consistent trend toward superior outcomes 

in the experimental group highlights the 

clinical importance of incorporating core 

stability exercises into rehabilitation 

programs. 

Thoracic SCI results in impaired activation 

of abdominal and lower thoracic 

musculature, leading to reduced trunk 

stability and increased reliance on upper 

limb support. Core stability exercises aim to 

restore active trunk control by improving 

recruitment and coordination of preserved 

musculature. Exercises involving pelvic 

control and trunk movements enhance 

lumbopelvic dissociation, optimize muscle 

length–tension relationships, and improve 

postural alignment. 

Training on unstable surfaces, such as 

physio balls, introduces controlled 

perturbations that enhance proprioceptive 

feedback and postural reflexes. This 

promotes adaptive motor responses and 

improved balance control. Repetitive trunk 

movements may also facilitate neuroplastic 

adaptations and motor learning, enabling 

functional compensation despite fixed 

neurological deficits. 

The findings of this study align with 

previous literature emphasizing the 

importance of trunk-focused rehabilitation 

in SCI. Mahajan and Gokhale (2025) 

reported improved sitting balance following 

core strengthening exercises [30-39], while 

Bari (2023) demonstrated improvements in 

functional independence after core 

stabilization programs [40]. Studies by 

Marchesi et al. (2022) and Paglierani et al. 

(2023) highlighted the relationship between 

trunk control and functional outcomes [35- 

38]. Systematic reviews have also 

confirmed that exercise therapy improves 

trunk performance and sitting balance in 

individuals with SCI [40]. 

The results underscore trunk control as a 

modifiable factor influencing sitting balance 

and functional independence in thoracic 

SCI. Incorporating core stability exercises 

into routine physiotherapy may enhance 

rehabilitation outcomes, promote 

independence, and improve quality of life. 

Although further large-scale studies are 

needed, the present findings support the 

inclusion of trunk-focused interventions in 

rehabilitation protocols for individuals with 

thoracic SCI. 

CONCLUSION 

The current study concludes that 

incorporating additional core stability 

exercises alongside conventional 
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physiotherapy could enhance trunk control, 

dynamic sitting balance, and functional 

independence for patients with thoracic 

spinal cord injuries. Significant 

improvements were noted among both the 

experimental and control groups, reflecting 

the efficacy of conventional physiotherapy, 

but larger improvements were noted among 

the experimental group who implemented 

additional core stability exercises. The 

enhancements can be attributed to the 

neuromuscular control of the preserved 

trunk muscles, postural regulation, and the 

management of the center of mass during 

seated activities. There was a major impact 

on quality of life due to the enhancement in 

trunk control, which was demonstrated by 

improved sitting balance and functional 

independence. Even though the groups did 

not show significant differences, these 

trends indicate that structured core stability 

exercises may be clinically relevant for 

rehabilitating individuals with thoracic 

spinal cord injury. The research has 

demonstrated the importance of trunk 

control for the rehabilitation of people with 

thoracic spinal cord injury. Including 

exercises aimed at enhancing trunk control 

can yield beneficial effects on functional 

outcomes and quality of life. 

LIMITATION OF THE STUDY 

1.Small sample size may have limited 

statistical power and reduced the likelihood 

of detecting significant between-group 

differences. 2. Short intervention duration (4 

weeks) restricts understanding of long-term 

neuromuscular adaptations and sustained 

functional improvements. 3. Lack of long-

term follow-up prevents evaluation of the 

durability of improvements in trunk control, 

balance, and independence. 4. Absence of 

blinding of therapists and participants may 

have introduced assessment and 

performance bias. 5. Single-center study 

limits generalizability of findings to other 

clinical settings and populations. 

Recommendations for Future Research 

1. Include larger sample sizes to increase 

statistical power and strengthen between-

group comparisons. 2. Use longer 

intervention durations with extended 

follow-up to assess long-term effects on 

trunk control, sitting balance, and quality of 

life. 3. Incorporate objective assessment 

tools such as electromyography, gait 

analysis, and force plate measurements to 

improve evaluation accuracy. 4. Explore 

technology-assisted rehabilitation 

approaches, including electronically 

assisted and virtual training programs, for 

trunk stabilization.            5. Conduct multi-

center studies with diverse populations and 

rehabilitation settings to enhance 

generalizability of findings. 

REFERENCES 

[1] Hu X, Xu W, Ren Y, Wang Z, He X, Huang 

R, Ma B, Zhao J, Zhu R, Cheng L. Spinal 

cord injury: molecular mechanisms and 



Purvi B* And Patel GJ                                                                                                                               Research Article 
 

 
5181 

IJBPAS, November, 2026, 15(11) 

therapeutic interventions. Signal 

transduction and targeted therapy. 2023 Jun 

26;8(1):245. 

[2] Wang X, Du J, Jiang C, Zhang YY, Tian F, 

Chen Z, et al. Epidemiological 

characteristics of traumatic spinal cord 

injuries in a multicenter retrospective study 

in northwest China, 2017–2020. Front 

Surg. 2022;9: 994536. 

[3] Jazayeri SB, Maroufi SF, Mohammadi E, 

Dabbagh Ohadi MA, Hagen EM, 

Chalangari M, et al. Incidence of traumatic 

spinal cord injury worldwide: a systematic 

review, data integration, and update. World 

Neurosurg X. 2023;18:100171. 

[4] Lu Y, Shang Z, Zhang W, Pang M, Hu X, 

Dai Y, Shen R, Wu Y, Liu C, Luo T, Wang 

X. Global incidence and characteristics of 

spinal cord injury since 2000–2021: a 

systematic review and meta-analysis. BMC 

medicine. 2024 Jul 8;22(1):285. 

[5] Mathur N, Jain S, Kumar N, Srivastava A, 

Purohit N, Patni A. Spinal cord injury: 

scenario in an Indian state. Spinal Cord. 

2015 May;53(5):349-52. 

[6] Muller-Jensen, L.; Ploner, C.J.; Kroneberg, 

D.; Schmidt, W.U. Clinical Presentation 

and Causes of Non-traumatic Spinal Cord 

Injury: An Observational Study in 

Emergency Patients. Front. Neurol. 2021, 

12, 701927. 

[7] Hachem, L.D.; Fehlings, M.G. 

Pathophysiology of Spinal Cord Injury. 

Neurosurg. Clin. N. Am. 2021, 32, 305–

313. 

[8] Anjum, A.; Yazid, M.D.; Daud, M.F.; Idris, 

J.; Ng, A.M.H.; Naicker, A.S.; Ismail, 

O.H.R.; Kumar, R.K.A.; Lokanathan, Y. 

Spinal Cord Injury: Pathophysiology, 

Multimolecular Interactions, and 

Underlying Recovery Mechanisms. Int. J. 

Mol. Sci. 2020, 21, 7533. 

[9] Lima R, Monteiro A, Salgado AJ, Monteiro 

S, Silva NA. Pathophysiology and 

therapeutic approaches for spinal cord 

injury. International Journal of Molecular 

Sciences. 2022 Nov 10;23(22):13833. 

[10] Mahmood W, Ahmed Burq HS, Ehsan S, 

Sagheer B, Mahmood T. Effect of core 

stabilization exercises in addition to 

conventional therapy in improving trunk 

mobility, function, ambulation and quality 

of life in stroke patients: A randomized 

controlled trial. BMC Sports Sci Med 

Rehabil 2022;14:62. 

[11] Kakade, NY, & Kanase, SB 2020, ‘Effect 

of Core Stability and Functional Mobility 

Exercises on Muscle Strength after Lumbar 

Spinal Cord Injury’, in Medico-legal 

Update, vol. 20, no. 3. 

[12] Baniasad M, Farahmand F, Arazpour M, 

Zohoor H. Role and significance of trunk 

and upper extremity muscles in walker-

assisted paraplegic gait: a case study. 

Topics in Spinal Cord Injury 

Rehabilitation. 2018 Jan 1;24(1):18-27. 

[13] Alamro RA, Chisholm AE, Williams AM, 

Carpenter MG, Lam T. Overground 

walking with a robotic exoskeleton elicits 

trunk muscle activity in people with high-

thoracic motor-complete spinal cord injury. 

Journal of neuroengineering and 

rehabilitation. 2018 Nov 20;15(1):109.\ 



Purvi B* And Patel GJ                                                                                                                               Research Article 
 

 
5182 

IJBPAS, November, 2026, 15(11) 

[14] del Rocio Hidalgo Mas M, Wu RY, 

Nightingale T, Valdes EM, Ahmed Z, 

Chiou SY. Trunk kinematics during seated 

functional activities in individuals with 

spinal cord injury: a systematic review and 

meta-analysis. Scientific Reports. 2025 Jul 

1;15(1):22276. 

[15] Kouwijzer I, van der Meer M, Janssen TW. 

Effects of trunk muscle activation on trunk 

stability, arm power, blood pressure and 

performance in wheelchair rugby players 

with a spinal cord injury. The journal of 

spinal cord medicine. 2022 Jul 4;45(4):605-

13. 

[16] Solinsky R, Kirshblum SC. Challenging 

questions regarding the international 

standards. The journal of spinal cord 

medicine. 2018 Nov 2;41(6):684-90. 

[17] Kiekens C. Empowering lives of people 

with SCI: unlocking the transformative 

potential of the World Health Assembly’s 

resolution on rehabilitation–the 2024 

ISCoS lecture. Spinal Cord. 2025 

Sep;63(9):477-81. 

[18] Serra-Añó P, Pellicer-Chenoll M, Garcia-

Massó X, Brizuela G, García-Lucerga C, 

González LM. Sitting balance and limits of 

stability in persons with paraplegia. Spinal 

Cord. 2013 Apr;51(4):267-72. 

[19] Lynch SM, Leahy P, Barker SP. Reliability 

of measurements obtained with a modified 

functional reach test in subjects with spinal 

cord injury. Physical therapy. 1998 Feb 

1;78(2):128-33. 

[20] Arsh A, Darain H, Rahman MU, Ullah I, 

Shakil-Ur-Rehman S. Reliability of 

modified functional reach test in the 

assessment of balance function in people 

with spinal cord injury: A systematic 

review. JPMA. The Journal of the Pakistan 

Medical Association. 2021 

Aug;71(8):2040-4. 

[21] Hakami MA, Aldosari OM, Al-Kharif SA, 

Alduhaish AA, Alyamamah KA, 

Alshamrani KA, Asiri SA, Alruwaili RH, 

Jaafari AM, OSAYMIR Q, ALRUWAILI 

F. Rehabilitation Programs for Patients 

with Spinal Cord Injuries-An Updated 

Review. Egyptian Journal of Chemistry. 

2024 Dec 1;67(13):1603-11. 

[22] Ataoğlu E, Tiftik T, Kara MU, Tunc H, 

Ersöz M, Akkuş S. Effects of chronic pain 

on quality of life and depression in patients 

with spinal cord injury. Spinal cord. 2013 

Jan;51(1):23-6. 

[23] Anderson K, Aito S, Atkins M, Biering-

Sørensen F, Charlifue S, Curt A, Ditunno J, 

Glass C, Marino R, Marshall R, Mulcahey 

MJ. Functional recovery measures for 

spinal cord injury: an evidence-based 

review for clinical practice and research: 

report of the National Institute on Disability 

and Rehabilitation Research spinal cord 

injury measures meeting. The journal of 

spinal cord medicine. 2008 Jan 

1;31(2):133-44. 

[24] dos Santos RM, Braz BR, Malato BC, 

Fonseca LC, Batista WR, Gomes BB, 

Trindade LD, de Moraes SA. Functional 

Independence and Quality of Life in People 

With Spinal Cord Injury. Brazilian Journal 

of Physical Therapy. 2025 Nov 

1;29:101453. 



Purvi B* And Patel GJ                                                                                                                               Research Article 
 

 
5183 

IJBPAS, November, 2026, 15(11) 

[25] Mahajan A, Gokhale PD. Core 

Strengthening Exercises for Improving 

Static and Dynamic Sitting Balance in 

Persons with Spinal Cord Injury: A Pilot 

Study. Journal of Society of Indian 

Physiotherapists. 2025 May 14:10-4103. 

[26] Turoglu S, Koç SS, Shehu SU, Yilmaz AE, 

Sezer N, Akınoğlu B. Investigating the 

relationship between spinal alignment and 

trunk muscle strength, sitting balance and 

function in spinal cord injury. The Journal 

of Spinal Cord Medicine. 2025 Oct 2:1-2. 

[27] Soluk Özdemir Y, Medin Ceylan C, Paker 

N, Korkut V, Kütük B, Öneş K, Buğdaycı 

D, Kesiktaş FN. Validity and reliability of 

the Turkish version of the Spinal Cord 

Independence Measure (SCIM III) self-

report. Spinal Cord. 2025 Feb 25:1-5. 

[28] Okawara H, Sawada T, Onuki S, Sugai K, 

Okubo T, Ozaki M, Tsuji O, Nagoshi N, 

Sato Y, Nakamura M. Exercise therapy can 

effectively improve trunk performance and 

sitting balance in spinal cord injury: a 

systematic review and meta-analysis. 

Neurological Sciences. 2025 

Apr;46(4):1581-97. 

[29] Gatica-Rojas V, López-Monardez JC, 

Cartes-Velásquez R. Correlation Between 

Modified Functional Reach Test and 

Medio-Lateral Center of Pressure in 

Paraplegic Individuals With Motor-

Complete Spinal Cord Injury. 

Bioengineering. 2024 Nov 25;11(12):1185. 

[30] Bari MU. Effectiveness of core stabilization 

exercises for functional improvement of 

spinal cord injury (SCI) patients (Doctoral 

dissertation, Bangladesh Health 

Professions Institute, Faculty of Medicine, 

the University of Dhaka, Bangladesh). 

[31] Paglierani P, Marani M, Maietti E, Kiekens 

C, Negrini S, Baroncini I. Prognostic 

validity of trunk control scales for mobility 

in individuals with motor complete thoracic 

sci: a prospective cohort study. Spinal 

Cord. 2023 Oct;61(10):529-35. 

[32] Marchesi G, Bellitto A, Torre K, Quinland 

E, Gamba S, De Luca A, Canessa A, Squeri 

V, Massone A, Casadio M. Assessment of 

trunk control and core stability in spinal 

cord injured subjects. Gait & Posture. 2022 

Oct 1;97:24-5. 

[33] Abou L, Rice LA. Risk factors associated 

with falls and fall-related injuries among 

wheelchair users with spinal cord injury. 

Archives of rehabilitation research and 

clinical translation. 2022 Jun 

1;4(2):100195. 

[34] Ding W, Hu S, Wang P, Kang H, Peng R, 

Dong Y, Li F. Spinal cord injury: the global 

incidence, prevalence, and disability from 

the global burden of disease study 2019. 

Spine. 2022 Nov 1;47(21):1532-40. 

[35] Joshi K, Ganvir S. Correlation between 

Modified Functional Reach Test and 

Transfer Activities of Daily Living in 

Individuals with Spinal Cord Injury-A Pilot 

Study. The Journal of Medical Research. 

2022;8(4):135-8. 

[36] Ding W, Hu S, Wang P, Kang H, Peng R, 

Dong Y, Li F. Spinal cord injury: the global 

incidence, prevalence, and disability from 

the global burden of disease study 2019. 

Spine. 2022 Nov 1;47(21):1532-40. 



Purvi B* And Patel GJ                                                                                                                               Research Article 
 

 
5184 

IJBPAS, November, 2026, 15(11) 

[37] Cabanas-Valdés R, Boix-Sala L, Grau-

Pellicer M, Guzmán-Bernal JA, Caballero-

Gómez FM, Urrútia G. The effectiveness of 

additional core stability exercises in 

improving dynamic sitting balance, gait 

and functional rehabilitation for subacute 

stroke patients (core-trial): Study protocol 

for a randomized controlled trial. 

International journal of environmental 

research and public health. 2021 Jun 

19;18(12):6615. 

[38] Möller F, Rupp R, Weidner N, 

Gutenbrunner C, Kalke YB, Abel RF. Long 

term outcome of functional independence 

and quality of life after traumatic SCI in 

Germany. Spinal Cord. 2021 

Aug;59(8):902-9. 

[39] Sturm C, Gutenbrunner CM, Egen C, Geng 

V, Lemhöfer C, Kalke YB, Korallus C, 

Thietje R, Liebscher T, Abel R, Bökel A. 

Which factors have an association to the 

Quality of Life (QoL) of people with 

acquired Spinal Cord Injury (SCI)? A 

cross-sectional explorative observational 

study. Spinal Cord. 2021 Aug;59(8):925-

32. 

[40] Ilha J, Abou L, Romanini F, Pai AC, 

Mochizuki L. Postural control and the 

influence of the extent of thigh support on 

dynamic sitting balance among individuals 

with thoracic spinal cord injury. Clinical 

Biomechanics. 2020 Mar 1;73:108-14. 

  


