The differences between legs in walking and running
% of variance in ML foot placement that can be explained by ML trunk CoM state (R2)
Very small, nonsignificant differences were found between right and left legs for R2 during swing phases of walking and running (Fig 1).
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Fig 1. A. % of variance in ML foot placement that can be explained by ML trunk CoM state (R2) in walking and running. B. The differences of R2 between left and right legs in walking and runinng.

We calculated the average of R2 over legs in walking and running because our results indicated very small, nonsignificant differences between legs during swing phase (Fig 1.). Then, the effect of running speed on this parameter was considered:
The effect of running speeds (2.08, 2.50, and 2.92 m.s-1) on:
% of variance in ML foot placement that can be explained by ML trunk CoM state (R2)
Very small, nonsignificant differences of R2 were found between different running speeds (Fig 2.). 
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Fig 2. A. % of variance in ML foot placement that can be explained by ML trunk CoM state (R2) in running with three different speeds [2.08, 2.50, and 2.92 m/s]. B. The effect of running speeds (2.08, 2.50, and 2.92 m/s) on R2. The shaded regions indicate standard deviation of R2. 

We calculated the average of R2 over running speed because our results indicated very small, nonsignificant differences of R2 between running speeds (Fig 2.). 

Step width
The main effects of speed on step width was significant in running (F (1, 2) = 9.25, p = 0.002) (Fig 3.), however, because step width for all running speeds was higher/lower than during walking, this would not lead to interesting interaction effects. Thus, step width was also averaged over running speeds. 
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Fig 3. Effect of speed on step width.

Step width variability
There was no significant main effect of speed on step width variability in running (F (1, 2) = 1.48, p = 0.254) (Fig 4.).
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Fig 4. Effect of speed on step width variability.

We calculated the average of step width variability over running speeds because our results indicated no significant differences of step width variability between running speeds (Fig 4.). 
Then the differences of R2, step width, and step width variability between walking and running were considered.

Energy cost
Energy costs of ML stability control in walking and running was also investigated. Reduced energy costs in stabilized condition would support that the control of ML stabilization requires energy consumption and differential effects between walking and running might indicate differences in these costs between these modes of locomotion. Since energy cost is not directly related to foot placement strategy, which is the main focus of this study, all the information about this parameter can be read below: 

Instruments
Breath-by-breath oxygen consumption was also obtained from a pulmonary gas exchange system (Cosmed K4b2, Cosmed, Italy).

Data processing
Oxygen uptake (; ml min-1) and respiratory exchange ratio (RER) were determined with the pulmonary gas exchange system during the last minute of each trial. The metabolic rate reached a plateau within the 5- minutes trial, as was confirmed through visual inspection. We calculated gross metabolic rate (Egross; J kg-1 min-1) as [3]: 
/body mass (kg)
Resting metabolic rate, determined with the same method as we did for gross metabolic rate during seated position for 5 min prior to the trials, was subtracted from gross metabolic rate to calculate net metabolic rate during walking and running. To calculate net energy cost (EC; J kg-1 m-1), net metabolic rate was divided by speed (m min-1).

Statistical analysis
The main effect of speed on energy cost were not significant in running ( F (1, 2) = 0.214, p=0.809) (Fig 5.).
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Fig 5. Effect of speed on energy cost.

Because our results indicated no significant effect of speed on energy cost in running, we calculated the average of energy cost over running speeds.
Next, in line with hypothesis 2, we tested the difference between normal walking and running by paired t-test. To test our third and fourth hypothesis, a two-way repeated analysis of variance with conditions (normal vs stabilized) and mode of locomotion (walking vs running) as within-subject factors was conducted to evaluate the effect of external lateral stabilization, mode of locomotion and interaction (mode of locomotion X condition) on energy cost. 
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Fig 6. Condition effect: The effect of external lateral stabilization on energy cost in walking and running. # represents the significant differences of energy cost between normal and stabilized conditions (based on the results of Bonferroni post-hoc). * represents the significant differences of energy cost between normal walking and running (based on the results of paired t-test). Error bars represent standard deviation.

Results
As expected, the energy cost was significantly higher in running than walking (t (1, 9) = -11.30, p<0.001). However, in contrast with expectations, energy costs were significantly higher in the stabilized conditions (condition effect; F (1, 9) = 5.81, p = 0.039), and the increase in energy costs with external lateral stabilization was more pronounced in running than in walking (interaction effect; F (1, 9) = 6.84, p = 0.028).(Fig 6.). 

Discussion
[bookmark: _GoBack]We measured energy to assess costs of stability control. Reduced energy costs in stabilized walking would support that ML stabilization is an active process and differential effects between walking and running might indicate differences in these costs between these modes of locomotion. Previous studies reported mixed results on the effects of external lateral stabilization on energy costs. Several studies reported significant effects of stabilization. Donelan et al. [6] reported a significant 5.7% and 9.2% reduction in EC during preferred and zero step width conditions respectively, while walking with arm swing restriction. Ortega et al. [7] also reported significant effects of lateral stabilization on EC in walking. Perhaps this study was most similar in set-up to our study; participants were allowed familiarization, walked with preferred step width, and participants were allowed normal arm swing. With arm swing the effect of lateral stabilization was slightly lower (a significant 3-4% reduction), compared to walking without arm swing (a significant 6-7% reduction). Arellano et al. reported significant 5.5% and 2% reductions in EC while walking and running, respectively, without arm swing at a zero target step width [8]. In contrast, Dean et al. [5] did not find a significant reduction in EC during walking with stabilization at preferred step width, although they did find an effect in a prescribed zero step width condition. IJmker et al. [1] reported a significant reduction in EC during walking with stabilization, but only after removal of an outlier. In a second study by IJmker et al. [9] with able-bodied participants and people with a lower limb prosthesis, the effect of stabilization failed to reach significance. While it was speculated that the lateral stabilization might impede functional medio-lateral motion in amputees, no satisfying explanation was provided for the lack of effect in the control group. These conflicting findings in literature, may be explained by differences in experimental conditions or designs. To investigate whether external lateral stabilization reduces the energy cost during walking and in which conditions, further analyses such as meta-regression could to be performed on data from the studies mentioned. Our results showed that foot placement is used to control ML stability in walking and running. The energy cost of this strategy appears to be low, as the decrease in the use of the foot placement strategy during stabilized walking and running did not lead to decreases in energy costs. Instead, energy costs slightly increased, especially during running. Unintended effects of the external stabilization, e.g. on propulsion may have outweighed the benefits. Low energy costs may explain why foot placement is likely to be preferred over other stability control strategies, such as control through ankle moments [10-12]. 
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