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Gambhir et al. 
2025  

 
RCT to evaluate 

the effect of 
inspiratory 

muscle training 
(IMT) on 

functional sitting 
balance (FSB), 
using the FIST-

SCI, in individuals 
with SCI. 

 
Tertiary care SCI 

rehabilitation 
hospital in Delhi, 

India. 

N = 40 participants with 
SCI 
Mean (SD) age: 28 (7) 
years 
Injury level: Tetraplegia 
(n = 25) and paraplegia 
(n = 19)  
AIS A (n = 33), ASI B (n = 
11), and AIS C (n = 0) 
Mean (SD) time since 
injury: 15 (16) months 
 
Participants were 
randomized into: 
- Experimental group: 

Participants received 
conventional 
respiratory 
rehabilitation, 
conventional 
physiotherapy, plus 
IMT for 6 weeks. 

- Control group: 
Participants received 
conventional 
respiratory 
rehabilitation and 
conventional 
physiotherapy. 

  Responsiveness to 
change: T0 (baseline) - 
T2 (end of six week of 
intervention) mean 
change: 
- Experimental group: 

9.8 (7.8, 11.8) 
- Control group (3.6 

(1.6, 5.69) 

https://pubmed.ncbi.nlm.nih.gov/41038425/


Reviewer ID: Carlos L. Cano Herrera, Matthew Querée 

Last updated: December 31, 2024 

Author Year 
Country  

Research 
Design 
Setting 

Demographics and 
Injury Characteristics 

of Sample 
Validity Reliability Responsiveness 

Interpretability 

Palermo et al. 
2022 

 
Study to examine 
the relationship 

between 
inspiratory 

muscle 
performance 

(IMP) and 
functional sitting 
balance (FSB) in 

persons with 
chronic SCI. 

 
Research Facility, 

Miami, USA 

N = 37 participants with 
SCI 
34M, 3F 
Mean (SD) age: 39.8 (11.9) 
years 
Injury level: Paraplegia (n 
= 17), Tetraplegia (n = 21), 
AIS Level: AIS A (n = 17), 
AIS B (n = 11), and AIS C 
(n = 3) 
Mean (SD) time since 
injury: 13.6 (11.2) years 
 
Subgroups: 
- Impairment-Based 

Comparison (n = 37) 
(tetraplegia (n = 21) 
and paraplegia (n = 
16) 

- Activity-Based 
Comparison (n = 37) 
(assisted transfer (n = 
12) and independent 
transfer (n = 25) 

Significant relationships 
between FIST-SCI: 
- Upper Extremity 

Motor Score (UEMS): 
r = 0.720; P<.05 

- Maximal Inspiratory 
Pressure (MIP): r = 
0.480; P<.05 

- Sustained MIP 
(SMIP): r = 0.467; 
P<.05 

- Level of injury: r = 
0.527; P<.05 

 
No statistically 
significant relationships 
between balance and 
any assessed factors in 
the paraplegia group 
and independent 
transfer group (ITG). The 
assisted transfer group 
(ATG) and tetraplegia 
group shared significant 
(P<.05) relationships 
between FSB and both 
MIP and UEMS (ATG r = 
0.713 and 0.801, 
respectively) (tetraplegia 
group r=0.509 and 0.860, 
respectively). The 
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relationship between 
SMIP and FSB in the 
tetraplelgia group was 
significant (r=0.472, 
P<.05), but the same 
relationship in the ATG 
had a P value equal to 
.05 (r=0.573). Inspiratory 
duration was the only 
IMP factor not 
significantly correlated 
to FSB in any group. 

Palermo et al. 
2020 

 
Study to establish 

the 
psychometrics 

and clinical 
importance of the 

FIST-SCI for 
functional seated 

balance 
assessment in 

chronic SCI 
through these 

analyses. 
 

Research facility, 
Miami, USA  

N = 38 participants with 
chronic SCI  
34M, 4F 
Mean (SD) age: 39.67 
(11.78) years 
Injury level: Paraplegia (n 
= 17), Tetraplegia (n = 21), 
AIS Level: AIS A (n = 17), 
AIS B (n = 12), and AIS C 
(n = 9) 
Mean (SD) time since 
injury: 14.1 (11.5) years 
 
Subgroups: 
- Independent 

Transfer Group: 
N = 25 participants  
23M, 2F 
Mean age: 39.8 years 

Average FIST-SCI scores 
were moderately related 
to the Motor Assessment 
Scale item 3 (MAS-SCI) 
scores (r = 0.522; P < 
0.05) and level of injury: r 
= 0.507, P > 0.05) 

Inter-rater reliability: 
ICC(2,k) or kW:  
0.985 (0.971 – 0.992)  
 
Intra-rater Reliability: 
ICC(2,k) or kW:  
0.983 (0.966 – 0.991)  
 
Interval consistency: 
α = 0.94. 

Standard Error of the 
Mean (SEM): 1.3 
 
Minimal Detectable 
Change: 3.5. 
 
Cutoff score: A FIST-SCI 
cutoff score of 45 or 
greater was 92% 
sensitive and specific in 
characterizing transfer 
ability.  
 
FIST-SCI scores 
distinguished 
individuals requiring 
assistance to transfer 
from those who were 
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Injury level: 
Paraplegia (n = 16), 
Tetraplegia (n = 9), 
Mean time since 
injury: 13.4 years 

- Assisted Transfer 
Group: 
N = 13 participants  
11M, 2F 
Mean age: 39.4 years 
Injury level: 
Paraplegia (n = 1), 
Tetraplegia (n = 12), 
Mean time since 
injury: 15.2 years 

independent (t=4.51; 
P<.05). 
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Ciardi et al. 2023 
 

Longitudinal 
single cohort 

study to translate 
and explore the 
significance of 

the Italian version 
of the FIST-SCI 

scale for chronic 
spinal cord injury 

patients. 
 

Fiorenzuola 
D’Arda Hospital, 

Italy 

N = 10 participants with 
chronic paraplegia  
8M, 2F 
Age range: 40 and 62 
years  
Injury level: T5 to T12 
AIS Level: AIS A, B, and C 
Time (range) since injury: 
2.5 to 32 years 

Content validity:  
Content Validity Index = 
0.91 
 
*A group of five experts 
was selected among 
Spinal Unit - Fiorenzuola 
D’Arda Hospital 
physiotherapist. Experts 
assessed the relevance 
of items through a 
dichotomous choice (0= 
irrelevant item; 1= 
relevant item). 
Furthermore, the scale 
was assessed overall for 
comprehensibility, 
clarity and 
completeness. 

Inter-rater reliability: 
Pearson’s R = 0.89 
ICC: 0.942 (0.76-0.98) 
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