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ONLINE SUPPLEMENTARY DATA 

Details of Exercise Testing 

To measure muscle function, we used a Wingate Anaerobic Test (WAnT) at every study 

visit. The WAnT has been shown to be a highly reproducible (1) and safe (2) method of 

assessing anaerobic power. Mean power output, as measured by the WAnT, is a clinically 

relevant measure that is highly correlated to physical function in children with rheumatic 

conditions (3-7). The protocol for the WAnT that we used in this study has been previously 

described and validated in children with arthritis or JDM (5, 8, 9). We had patients cycle against 

an external load calculated based on age and gender (10-12). Following a 3-minute warmup and 

three 10-second sprints, we instructed the subjects to cycle as fast as they could against their pre-

calculated load for 30 seconds. 

 To measure aerobic capacity, we used the YMCA cycle ergometer submaximal test at the 

baseline and end of study visits only. The YMCA cycle ergometer test has been validated to 

predict VO2max from heart rate (13) and is endorsed by the Canadian Society for Exercise 

Physiology (14). The protocol uses 3 or more consecutive 3-minute workloads that are designed 

to raise the heart rate to between 110 bpm and a HR that is near 85% of the age-predicted HR 

max for 2 consecutive workloads. The subjects were instructed to pedal at a constant rate of 50 

rpm, and the initial workload was set to 25 watts. The HR during the last minute of the first 

workload determined the loading sequence of subsequent workloads (15). 

 To measure muscle metabolism, we used 31-P Magnetic Resonance Spectroscopy (31P-

MRS) at the baseline and end-of-study visits. This protocol allowed us to assess muscle 

metabolism using resting and exercise protocols lying in the magnetic resonance (MR) scanner. 

The exercise protocol used is valid for detecting change in key metabolites in children with JDM 
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(16), and consisted of three bouts of exercise. The first was a 30 second bout of maximal 

exercise, the second was a 60 second bout of sustained sub-maximal exercise, and the third was 5 

bouts of 30 second exercise, separated by 15 seconds of rest, at a moderate intensity. 

Representative measurements of key metabolites that are most affected by creatine and 

responsible for normal energy metabolism, such as nucleotide triphosphates, inorganic phosphate 

(Pi), phosphocreatine (PCr), PCr/Pi, pH, as well as time to recovery constants for PCr and Pi, 

were taken from the vastus lateralis muscle. 

 Subjects completed their scans on 3 different MRI scanners over the course of the study. 

Eight subjects had both scans done on a Siemens 3T Tim Trio (Siemens Healthcare, Erlangen, 

Germany), 3 subjects had one scan on the Siemens 3T and one scan on a General Electric Twin 

Speed EXCITE II 1.5T imaging and spectroscopy system (GE Healthcare, Milwaukee, WI), 1 

subject had both scans on the GE 1.5T, and one subject had one scan on the Siemens 3T and one 

scan on a Siemens 3T PRISMA (Siemens Healthcare, Erlangen, Germany). 

 We measured disease activity using the International Myositis Assessment and Clinical 

Studies (IMACS) group core set (17). The core set comprises a physician global assessment, a 

parent/patient global assessment, manual muscle testing (muscle strength, MMT) (18), a measure 

of muscle function using the Childhood Myositis Activity Score (CMAS) (19), a measure of 

physical function (the Child Health Assessment Questionnaire, CHAQ) (20), and muscle enzyme 

testing. The core set was completed at each study visit. 

 We also estimated muscle strength at each study visit from a maximal jump test and a 

handgrip strength test. For the maximal jump test, the subjects were allowed to jump as many 

times as they wanted in order to reach what they felt was their best jump at each visit. The 
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difference between the standing reach and maximal jump height on their best jump was recorded 

(21, 22). To measure handgrip, subjects performed a grip strength test using a hand 

dynamometer (Lafayette Instrument, USA) with both their dominant and non-dominant hands. 

The test was performed twice on each side, and the best score from each hand was recorded (21, 

23). 

 We measured fatigue using the Pediatric Quality of Life (PedsQL) Fatigue Module. This 

tool has been validated in children and teenagers with fibromyalgia and rheumatic disease (24). 

We calculated the summary score for each subject at each visit on scale of 0-100, where higher 

scores indicate better outcomes. 

 We measured both overall, and health-related quality of life using the Quality of My Life 

(QoML) scale. The scales are validated for children with rheumatic disease (25). The QoML uses 

10cm visual analog scales where higher scores indicate better quality of life or health-related 

quality of life. 

 We measured treatment satisfaction using the Treatment Satisfaction Questionnaire for 

Medication (TSQM II). The TSQM II is a generic and well-validated questionnaire that includes 

4 domains of satisfaction: overall satisfaction, overall effectiveness, side effects and level of 

convenience (26, 27). The TSQM II is scored on a scale of 0-100, with higher scores indicating 

better satisfaction. 

 To measure adherence, we counted the amount of medication remaining at each study 

visit. To encourage adherence, a study coordinator maintained weekly contact with each 

participant with reminders to take the CR/placebo supplements, and to encourage the subjects to 
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keep a medication diary. Good adherence was determined based on the proportion of subjects 

that took 80% or more of their prescribed study medication. 

 Tolerance and safety were determined by monitoring the side effects and adverse events 

experienced by subjects over the course of the study period. Laboratory measures of kidney 

function including levels of serum creatinine and urea as well as urine sampled for urinary 

crystals were taken at each study visit. Additionally, measures of muscle damage commonly 

monitored in JDM patients including creatine kinase, lactate dehydrogenase (LDH), and 

aspartate aminotransferase were also taken at each study visit. Safety data was reviewed by an 

independent Data Safety Monitoring Committee at regular intervals throughout the study. 

 Finally, we used several descriptive measures to look at physical activity and 

anthropometry. The three-day physical activity recall questionnaire (3DPAR) was used to 

estimate habitual physical activity levels. The 3DPAR is a self-report instrument developed to 

measure physical activity in children (28). From the 3DPAR, we were able to generate estimates 

of total physical activity, and time spent doing moderate to vigorous and vigorous physical 

activity. Anthropometric measurements were taken at baseline and end of study only, and 

included height, weight, waist circumference and body fat percentage by skin fold calipers. 
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SUPPLEMENTARY FIGURE 

Randomization Schematic 

Figure B-1: Schematic showing how subjects were randomized to start active creatine 

supplements. Each subject on the y-axis is indicated by a line and the study visits are on the x-

axis. The arrowhead indicates the start time for the creatine supplement and a backward 

arrowhead at the baseline point indicates the subject started creatine right away and was never 

given placebo. Segements to the left of the arrowhead indicate time on placebo, segments to the 

right of the arrowhead indicate time on active creatine. 
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