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Botulinum neurotoxin-A (BoNT-A) injections are commonly 

used and effective for the treatment of focal spasticity. 

However, the impact on strength is widely unknown. This study 

aimed to investigate the effect of BoNT-A injections on focal 

muscle strength in adult-onset neurological conditions. 

A systematic literature search of eight databases was 

completed in March 2024. The methodology and reporting of 

results were performed following the PRISMA guidelines and 

registered with PROSPERO (CRD42022315241). Quality was 

assessed using the modified Downs and Black checklist and 

PEDro scales by two independent reviewers. A meta-analysis 

was precluded due to the heterogeneity of studies and 

outcome measures. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Studies included in data 

analysis: 

(n = 20) 

14 agonist 

+ 5 antagonist 

+ 4 gross 

 

Identification of studies via databases and registers 

Records identified (n = 12,601): 

Embase = 5,191 

MEDLINE = 2,371 

PubMed = 1,698 

CINAHL = 902 

Web of Science = 895 

Cochrane = 715 

PEDro = 459 

Google Scholar = 249 

Registers/ Reference lists = 121 

Duplicate records removed 

(n = 4,065) 

Records screened 

(n = 8,536) 

Records excluded (n = 8,139): 

Reasons: Animal studies 
Not published in English, not 

upper limb, or lower limb, not 
adult, irrelevant 

Full text articles assessed for  

eligibility 

(n = 397) 

Reports excluded (n = 343): 

Not Strength outcome (n = 146) 

Not RCT/Cohort n ≥10 (n = 86) 

Not BoNT-A (n = 15) 

No Spasticity (n = 19) 

Not English (n = 12)  

Not UL or LL (n = 4) 

Not adult onset (n = 9) 

Conference papers/poster (n = 42) 

Unable to retrieve full text (n = 10) 

Studies which met inclusion  

Criteria (n = 54): 

RCT (n = 21) 

Non-RCT (n = 33) 
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Studies included in data 

analysis: 

(n = 21) 

In
c

lu
d

e
d

 

Further reports excluded from 

analysis (n = 33): 

Not all the same muscles injected 

(n=16)  

Reporting a change, but not all 

data (n=8) 

Unextractable data (n=4) 

Muscles injected not reported 

(n=3) 

Antagonist only, and not all the 

same muscles were injected (n=1) 

Did not report muscles assessed for 

strength (n=1) 

 

Results :     

PRISMA Flow Diagram:   

Due to the large proportion of non-significant results, low 

discriminative ability of the outcome measure used and low-

quality evidence, the impact of BoNT-A on muscle strength 

was difficult to determine. The results indicate the opposing 

muscle group may strengthen; however, this should be 

interpreted with caution. Despite some statistically significant 

results, clinical significance remains unknown. 

Conclusions:     

v Overall, the impact of BoNT-A on muscle strength was 
inconclusive. 

v The impact of BoNT-A injections on muscle strength, when 
examining long-term outcomes greater than 3 months 
remains unclear.

v Many of the clinical strength measures used have limited 
capacity to detect change.

v High-quality evidence is required to examine the impact of 
BoNT-A injections on muscle strength directly.

v Further investigations may determine the impact BoNT-A 
injections has on muscle strength, and the impact on 
function.

Figure 2. Strength results of the upper and lower limb injected and opposing 
muscles from articles included in the analysis (n=21).

Fifty-four studies met the inclusion criteria, however, only 21 

were included in the analysis. Most strength results post BoNT-A 

injections were non-significant or not reported in both injected 

and opposing muscle groups. Strength was assessed mostly 

within 6 weeks and no greater than 6 months post-injection. 

More than 12 different strength outcome measurement tools 

were used. Data quality was rated between fair and good on 

the modified Downs and Black checklist1 and PEDro2 scales 

with average scores of 16/28 and 7/10, respectively. 
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NS - Non-significant, NR – Not reported

Figure 1. Flow diagram of study identification to obtain articles for inclusion in the 
review. 

Strength
Results 

post
BoNT-A

Upper Limb Lower Limb  

Stronger NS/NR Weaker Stronger NS/NR Weaker

Injected 
muscles

11% 74% 15% 0% 95% 5%

Opposing 
muscles/ 

Non-
injected

36% 64% 0% 26% 74% 0%
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