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Abstract 
 

Objectives 

The objectives of this systematic review were to synthesise the best available evidence 

regarding the clinimetrics for manual muscle testing (MMT), isokinetic dynamometry 

(ID) and hand held dynamometry (HHD) in the assessment of muscle strength in adults 

with spinal cord injury (SCI) and determine whether there is research evidence to 

recommend HHD as the standard tool for measuring muscle strength in adults with SCI. 

 

Inclusion Criteria: 

Only studies related to adults with SCI and MMT and/or ID and/or HHD were included. 

 

Search Strategy 

The search sought to identify any relevant English language published or unpublished 

studies via a three step search strategy.   

 

Methodological quality 

Two independent reviewers assessed the methodological quality of the studies using the 

quality evaluation tool consensus-based standards for the selection of health status 

instruments (COSMIN). 

 

Data collection 

An original data extraction form was developed to extract quantitative data from the 

included studies.  

 

Data synthesis  

It was not appropriate to conduct a meta-analysis due to the heterogeneity of the included 

studies. Therefore, the results are presented in narrative text including raw data as 

presented in the included studies as well as the contextual data.  

 

Results 

Eleven studies met the inclusion criteria of this systematic review.  The results 

demonstrated that MMT showed varying inter-tester reliability over 10 muscle groups 

tested, ID demonstrated good reliability for the shoulder but not the elbow, HHD showed 

good reliability and validity for the upper limb and trunk, as well as good results for 

responsiveness and interpretability.  Positive correlations were seen between MMT, ID 

and HHD particularly at the lower MMT grades. However, change in muscle strength 

scores seen on ID and HHD testing were not always correlated with changes in MMT 

grade.  Significant overlapping of scores was seen between MMT and HHD particularly 

for grades 4 and 5 with MMT unable to detect subtle changes in muscle strength 

compared with dynamometry. 

 

Conclusions 

In conclusion, when considering the clinimetrics of the 3 methods for assessing muscle 

strength in adults with SCI there does appear to be support in the literature to recommend 

the wider application of HHD compared with MMT and ID.  
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