
Blinded interpretation of results for the study: 

Strength training in addition to neuromuscular exercise and education in patients with osteoarthritis 

of the knee – a randomized controlled trial 

 

This is the blinded interpretation of the results from the patient-blinded, parallel-group randomized 

controlled trial investigating the effects of focused strength training (low-load knee extensions and high-load 

leg-press) in addition to neuromuscular exercise and education in individuals with knee osteoarthritis (KOA). 

The statistical analyses and the process of blinded interpretation was originally described in the statistical 

analysis plan (SAP)1, which was published before any analyses commenced. The statistician performing the 

data analysis recoded the two treatment arms into group W and group R, thus making the allocation of 

treatment unknown to the research group. The results subsequently underwent blinded interpretation by the 

principle investigator and main supervisor, prior to unveiling the treatment allocation.  

The following consists of a presentation of the blinded interpretation of results from the primary and 

secondary outcomes at the primary endpoint (12 weeks). Interpretation 1 will assume that group W received 

strength training in addition to neuromuscular exercise and education and interpretation 2 will assume that 

group R received strength training in addition to neuromuscular exercise and education.  

The comparison of outcomes is presented as group W versus group R in the mixed model repeated measures 

analysis of variance; this implies that negative scores should be interpreted as higher values in group R and 

positive scores as higher values in group W at the 12 weeks follow-up. 

 

 

                                                           
1 Link to SAP: 
https://portal.findresearcher.sdu.dk/en/persons/pholm/publications/?type=%2Fdk%2Fatira%2Fpure%2Fresearchoutp
ut%2Fresearchoutputtypes%2Fothercontribution%2Fother 

https://portal.findresearcher.sdu.dk/en/persons/pholm/publications/?type=%2Fdk%2Fatira%2Fpure%2Fresearchoutput%2Fresearchoutputtypes%2Fothercontribution%2Fother
https://portal.findresearcher.sdu.dk/en/persons/pholm/publications/?type=%2Fdk%2Fatira%2Fpure%2Fresearchoutput%2Fresearchoutputtypes%2Fothercontribution%2Fother


Results from the intention-to-treat analysis of the primary outcome 

There was a non-significant between-group difference of -1.15 (-6.78 to 4.48) in the subscale Activities of 

daily living from Knee Osteoarthritis injury and Outcome Score (KOOS-ADL). Group W improved by 15.2 

points from baseline to the 12-week follow-up, while group R improved by 16.5 points (adjusted values). 

Thus, both groups exceeded the threshold for minimal important change (MIC) of 10 points (Roos and 

Lohmander 2003)2. For further details, see table 1. 

Results from the intention-to-treat analysis of the secondary outcomes 

None of the four remaining KOOS subscales (Pain, Symptoms, Function in sport & recreation and Quality of 

life) demonstrated significant between-group differences. For measures of performance and muscle function, 

only the stair climb test showed a significant between-group difference (higher value in group W) (1.15: 

(0.09 to 2.21). However, the size and uncertainty of the estimate indicates questionable clinical relevance. 

There was no indication of between-group differences in EQ-5D or consumption of pain medication. Finally, 

there was no significant differences between groups in number of adverse events (AE) (17 versus 13) and 

serious adverse events (SAE) (3 versus 5). For further details, see table 1. 

Interpretation 1: Group W received strength training in addition to neuromuscular exercise and education 

Our results show that supplementing neuromuscular exercise and education with focused strength training 

does not yield additional beneficial effects on self-reported activities of daily living or other secondary 

outcomes.  

Surprisingly, the addition of focused strength training did not result in increased muscle power and the stair 

climb test was the only performance-based test that indicated a significant difference between groups. 

However, this difference was in favor of neuromuscular exercise and education alone. This goes against the 

expected benefits of adding strength training to an exercise regime that does not have increased strength as 

                                                           
2 Roos, Ewa M., and L. Stefan Lohmander. 2003. “The Knee Injury and Osteoarthritis Outcome Score (KOOS): From 

Joint Injury to Osteoarthritis.” Health and Quality of Life Outcomes 1: 64. https://doi.org/10.1186/1477-7525-
1-64. 

 



its primary aim. Although not adding additional clinical effects to neuromuscular exercise and education, 

low-load knee extension and high-load leg-press training does not seem to induce additional harms and can 

be deemed a safe supplementary exercise modality.  

Our findings need to be considered in light of the dose of and adherence to the strength training (see SAP for 

information on protocol adherence). Since we used a pragmatic approach for the strength training set-up, 

only adding two additional exercises, complete adherence to the strength training protocol (i.e. intensity and 

volume) was essential. Therefore, in-depth analyses of the adherence to exercise across both groups and 

adherence to the strength training protocol in the intervention group is fundamental to understanding the 

exposure-response relationship of these findings. However, despite the importance of these analyses, they 

should still be considered exploratory.  

The lack of between group differences in KOOS-ADL refutes our primary hypothesis and demonstrates that 

adding strength training to neuromuscular exercise and education carries no additional benefits on self-

reported activities of daily living compared to neuromuscular exercise and education alone.  

Interpretation 2: Group R received strength training in addition to neuromuscular exercise and education 

Our results show that supplementing neuromuscular exercise and education with focused strength training 

does not yield additional beneficial effects on self-reported activities of daily living and most other 

secondary outcomes.  

Surprisingly, the addition of focused strength training did not result in increased muscle power and the stair 

climb test was the only performance-based test that indicated a significant difference between groups in 

favor of strength training in addition to neuromuscular exercise and education. Although not adding much 

additional clinical effects to neuromuscular exercise and education, low-load knee extension and high-load 

leg-press training does not seem to induce additional harms and can be deemed a safe supplementary 

exercise modality. 

Our findings need to be considered in light of the dose of and adherence to the strength training (see SAP for 

information on protocol adherence). Since we used a pragmatic approach for the strength training set-up, 



only adding two additional exercises, complete adherence to the strength training protocol (i.e. intensity and 

volume) was essential. Therefore, in-depth analyses of the adherence to exercise across both groups and 

adherence to the strength training protocol in the intervention is fundamental to understanding the exposure-

response relationship of these findings. However, despite the importance of these analyses, they should still 

be considered exploratory.  

The lack of between group differences in KOOS-ADL refutes our primary hypothesis and demonstrates that 

adding strength training to neuromuscular exercise and education carries no additional benefits on self-

reported activities of daily living compared to neuromuscular exercise and education alone.  

Table 1│Between group differences in primary and secondary  

outcomes at primary endpoint (12 weeks) 

Outcomes Group W vs. Group R 95% CI or p-value 

KOOS Activities of daily living -1.15 -6.78 to 4.48 

KOOS Pain 2.65  -3.34 to 8.54 

KOOS Symptoms -0.77  -6.19 to 4.65 

KOOS Function in sport and recreation 6.74  -0.07 to 13.55 

KOOS Quality of life 2.48  -2.72 to 7.68 

Multijoint leg extensor power (watt/kg.) 0.19  -0.03 to 0.41 

40-meter walk (s) 0.58  -0.36 to 1.52 

Stair climb (s) 1.15  0.09 to 2.21 

EQ-5D-5L1 (index) 0.03  -0.01 to 0.07 

EQ-5D-5L (visual analog scale) -0.23 -7.37 to 6.91 

Pain medication (reduction in pain medication) 7 vs. 9  0.357 

Adverse events (n) 17 vs. 13 0.765 

Serious adverse events (n) 3 vs. 5 0.459 

1EuroQol, five dimensions, five levels. 
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