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Patient Priorities after SCI

The health and life priorities of individuals with spinal cord 

injury: A systematic review
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Abstract

Determining the priorities of individuals with spinal cord injury (SCI) can assist in aligning 

research priorities which ultimately improve these individuals’ quality of life. This systematic 

review examined studies that directly surveyed people with SCI to ascertain their health priorities 

and life domains of importance. Twenty-four studies (combined sample of 5262) that met the 

inclusion criteria were identified using electronic databases (Medline, EMBASE, CINAHL, 

PsycINFO). The questionnaire methods and domains of importance were re viewed and described. 

While the questionnaires varied across the studies, a consistent set of priorities emer ged. 

Functional recovery priorities were identified for the following areas: motor function (including 

arm/hand function for individuals with tetraplegia and mobility for individuals with paraplegia), 

bowel, bladder and sexual function. In addition, health, as well as relationships emer ged as 

important life domains. The information from this study, which identified the priorities and 

domains of importance by individuals with SCI, may be useful for informing healthcare and 

research agenda-setting activities.

Keywords

SCI; consumer priorities; quality of life; well-being

Corresponding author: Janice J Eng, PhD, PT/O T, Professor, 212 Friedman Building, 2177 Wesbrook Mall, Vancouver, BC, V6T 1Z, 
Canada, Phone: 604-714-4105; Fax: 604-714-4168; janice.eng@ubc.ca. 

AUTHOR DISCLOSURE STATEMENT

The authors report no disclosures. No competing f inancial interests exist for any of the authors.

J Neurotrauma. Author manuscript; available in PMC 2013 May 20.

Published in final edited form as:

J Neurotrauma. 2012 May 20; 29(8): 1548–1555. doi:10.1089/neu.2011.2226.

C
IH

R
 A

u
th

o
r M

a
n
u
s
c
rip

t
C

IH
R

 A
u
th

o
r M

a
n
u
s
c
rip

t
C

IH
R

 A
u
th

o
r M

a
n
u
s
c
rip

t

J Neurotrauma. 2012 May 20; 29(8): 1548–1555 



WHO Internation Classification of Functioning, 

Disability and Health (ICF) 

Spinal Cord. 2009 August ; 47(8): 582–591. doi:10.1038/sc.2009.18.

WHO, 2001



WHO Internation Classification of Functioning, 
Disability and Health (ICF) 
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http://www.ebrsr.com



Application of ICF Framework in SCI

9

Spinal Cord 53, 84–91 (2015). https://doi.org/10.1038/sc.2014.232



Outcome measures evolution in clinical trial



Global Statistical Technique (GST)

PRIMARY OUTCOME

Global 
effect

Endpoint 1

Endpoint 2

Endpoint 3

Endpoint 4

Endpoint 5

➢ Gives a global summary of treatment effect

➢ High statistical power when treatment shows 

benefit on majority of outcomes

➢ Penalizes conflicting results (e.g treatment shows 

both benefit and detrimental results)

Biometrics 2005; 61:532-539 

Biometrics . 1979 Sep;35(3):549-56.

Peter O’ Brien 

(Mayo Clinic)



Global statistical test is a validated approach.

Conventional 

method

Composite 

outcome 

Co-primary 

outcome

Global 

statistical 

approach 

(GST)

Method of outcome 

representation
Salient Features

Primary Outcome: X

Primary Outcome: X or Y or Z

Primary Outcome: X and Y and Z

Primary 

outcome 

X Z

Y

Not multidimensional

Difficult to use if 

outcomes are on 

different scales

Lack a global 

assessment of outcome

Multidimensional 

Gives a global 

summary of 

effect

H0 : ranks in 𝒕𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕 𝑨 = ranks in 

𝒕𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝑩

Global Treatment Effect (GTE):

GTE = 0 → no benefit

GTE > 0 → (+) beneficial effect

GTE < 0 → detrimental effect



Global statistical test is a validated approach
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Lancet, 2020

❖NINDS-sponsored trial on creatine supplementation in Parkinson

Disease

❖Used a GST approach in primary endpoint

❖…” Given that PD is a multi-faceted disease, there is no single

clinical measurement that reflects the full range of PD signs and

symptomås

Dr. Peng Huang 

(Johns Hopkins 

University)



Features of GST 

Advantages

1. Useful to test a treatment’s global benefit across different outcomes and determine whether a 

treatment is preferred to use.

2. High statistical power when treatment shows benefit on majority of outcomes.

3. Avoids misinterpretation of data if some outcomes show improvement but at the price of 

serious decline in other key target outcomes.

Limitations

1. Lose power if the objective is to detect any type of treatment difference when both beneficial 

and detrimental effects are seen from different outcomes.



Application of GST in DCM

Publication Date: June 2024

Journal: JAMA (Journal of American Medical Association) Network Open



CSM-Protect Trial Analysis using GST 



International Campaign for Cures of Spinal Cord Injury Paralysis (ICCP) - 2007

Three Main Classes of Outcome Measures:

1. Measures that provide an anatomical or neurological 

assessment for the connectivity of the spinal cord

2. Measures that categorize a subject’s functional ability to 

engage in activities of daily living

3. Measures that assess individual’s quality of life 

“ Improved functional outcomes,.., 

is the necessary goal of a clinical 

trial program..” 

“ QoL measures may need to form 

part of Phase 3 trial measures.” 
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EBioMedicine. 2025;118:105863. 
doi:10.1016/j.ebiom.2025.105863



RISCIS Trial Re-analysis using GST 

Outcome 

Scale

Student t-test Wilcoxon rank sum test GST
GTE

t-statistics p value z-statistics p value t-statistics a p value

All 

Patients

(n = 131)

SCIM -1.85 0.97 -2.00 0.97 - - 0.13

TOTM -0.59 0.72 -0.64 0.74 - - 0.06

SF-36 

PCS

-0.75 0.77 -0.80 0.79 - - 0.11

All scales - - - - 1.76 0.04 0.10

AIS A

(n = 65)

SCIM -0.77 0.78 -1.11 0.87 - - 0.29

TOTM 0.64 0.26 -0.27 0.61 - - 0.05

SF-36 

PCS

-0.99 0.33 -0.63 0.73 - - 0.14

All scales - - - - 2.11 0.02 0.16

AIS B

(n = 27)

SCIM -2.06 0.97 -2.13 0.98 - - 0.24

TOTM -0.32 0.63 0 0.50 - - 0.03

SF-36 

PCS

-0.00 0.99 -0.31 0.62 - - 0.10

All scales - - - - 0.70 0.26 0.10

AIS C

(n = 38)

SCIM -0.18 0.57 -0.43 0.66 - - -0.20

TOTM -0.73 0.76 -1.02 0.85 - - 0.28

SF-36 

PCS

0.22 0.41 0.35 0.36 - - -0.03

All scales - - - - 0.16 0.44 0.02

GST – global statistical test; GTE – global treatment effect; SCIM – Spinal Cord Independence Measure; SF-36 PCS – Short Form Health Survey Physical Component Score; 

TOTM – total motor score
a Using O’Brien’s rank sum type test with variance adjustment for testing the general nonparametric Behrens-Fisher hypothesis

Table 2. Univariate testing vs GST analysis of outcomes (change from baseline to 6 months) 

between riluzole and placebo

TOTAL 

MOTOR

SCIM

SF-36 

PCS

Global 
treatment 

effect

Riluzole is a drug option 
      in severe SCI.



RISCIS Trial Re-analysis using GST 
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Figure 2. Boxplot of individual outcome scale (change from baseline to 6 months) compared between 

placebo and riluzole group in AIS A subgroup (n=65). (A.) Total Motor Score (TOTM), Short Form Physical 

Component Score (SF-36 PCS), and Spinal Cord Independence Measure (SCIM). (B) The boxplot representing the 
rank sum used for the GST analysis was added for comparative purpose. All p values were derived using t-test. 

aP= 0.26 by student t-test.

bP=0.84 by student t-test.

cP=0.78 by student t-test.

dP=0.02 by O’Brien modified 
t-test



Benefits of the GST Approach

PRIMARY OUTCOME: any of the ff

Endpoint 1

Endpoint 2

Endpoint 3

Endpoint 4

Endpoint 5

COMPOSITE ENDPOINT

➢ Potential higher statistical power

➢ Difficult to construct a composite score if outcomes are in 

different scales

➢ Results are not straightforward to interpret (which outcome 

drives the result?)

PRIMARY OUTCOME:

Endpoint 1  and

Endpoint 2  and

Endpoint 3  and

Endpoint 4  and 

Endpoint 5  and 

CO-PRIMARY ENDPOINT

➢ True multifactorial test

➢ Lower power compared to other tests

➢ Lack global assessment of treatment benefit



GST Analysis using Experimental Data

The global test on multiple outcomes is more efficient than 

a single outcome when treatment effects are consistent

Neurosci Methods. 2003 Sep 30;128(1-2):183-90.



CONCLUSION

• Heterogeneity is inherent in the SCI population –

this is not a limitation

• The use of single outcome measure have 

limitations in representing outcomes in  SCI

• GST is a potential solution to analyze trials with 

multiple endpoints

• GST is a non-parametric, adaptable, and truly 

multidimensional solution for clinical trial analysis 
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