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ARTICLE INFO ABSTRACT

Keywords: Objective: We predicted that accelerometry would be a viable alternative to electromyography (EMG) for
Transcranial magnetic stimulation assessing fundamental Transcranial Magnetic Stimulation (TMS) measurements (e.g. Resting Motor Threshold
Electromyography (RMT), recruitment curves, latencies).

Accelerometry

New Method: 21 participants were tested. TMS evoked responses were recorded with EMG on the First Dorsal
Interosseus muscle and an accelerometer on the index fingertip. TMS was used to determine the (EMG-defined)
RMT, then delivered at a range of intensities allowing determination of both the accelerometry-defined RMT and
measurement of recruitment curves.

Results: RMT assessed by EMG was significantly lower than for accelerometry (t(19)=-3.84, p<.001, mean+SD
EMG = 41.1+£5.28% MSO (maximum stimulator output), Jerk = 44.55+5.82% MSO), though RMTs calculated
for each technique were highly correlated (r(18)=.72, p<.001). EMG/Accelerometery recruitment curves were
strongly correlated (r(14)=.98, p<.001), and Bayesian model comparison indicated they were equivalent
(BFp1>9). Latencies measured with EMG were lower and more consistent than those identified using accel-
erometry (Xz(l):80.38, p<.001, mean+SD EMG=27.01+4.58 ms, Jerk=48.4+15.33 ms).

Comparison with existing methods: EMG is used as standard by research groups that study motor control and
neurophysiology, but accelerometry has not yet been considered as a potential tool to assess measurements such
as the overall magnitude and latency of the evoked response.

Conclusions: While EMG provides more sensitive and reliable measurements of RMT and latency, accelerometry
provides a reliable alternative to measure of the overall magnitude of TMS evoked responses.

1. Introduction

The effects of transcranial magnetic stimulation (TMS) have pre-
dominantly been studied on the primary motor cortex of the human
brain (Hallett, 2000). Stimulating the motor cortical representation of a
target muscle can lead to small movements of that muscle. Electrical
activity in the muscle resulting from stimulation can be measured using
electromyography (EMG), allowing the recording of the response as a
‘Motor Evoked Potential’ or MEP (Barker et al., 1985). The MEP has
several characteristics, with the most frequently studied being its size,
typically measured as the peak-to-peak amplitude in microvolts (uV).

The dose-response relationship is used to derive several measurements,
such as the Resting Motor Threshold’ (RMT; the intensity of maximum
stimulator output (MSO) that leads to a MEP of >50uV amplitude on
>5/10 trials), and the ‘recruitment curve’ (created by taking the
amplitude of the MEP response at different intensities of stimulation). A
further characteristic of the MEP is the latency of the response, measured
as the delay between the stimulation and the start of the MEP.

While electromyography (EMG) equipment is currently considered
the gold standard for measuring responses to TMS, the technique faces
several limitations. EMG has relatively high initial costs (apparatus,
amplifiers) and ongoing costs (electrodes, electrode gel, cleaning
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alcohol, etc) that make it relatively expensive (Ambrosini et al., 2018).
Knowledge of the anatomy and physiology of the targeted muscle is
required to find the correct area to position the electrodes (Micera et al.,
2010). Additionally, several steps are required to optimize the EMG
signal prior to data collection, including cleaning the skin, shaving to
remove hair if needed, applying electrode gel, and checking for a clear
signal, which make EMG relatively time consuming (Peri et al., 2017).
While EMG is used as standard by research groups that study motor
control and neurophysiology, many laboratories use EMG only to assess
the RMT in order to determine the ‘dose’ at which to apply repetitive
TMS over non-motor areas (typically 110-120% of RMT - see for ex-
amples Cantello et al., 2007; Hoogendam et al., 2010; Ikeguchi et al.,
2005); in these situations, the monetary and time costs associated with
EMG make it less desirable. Consequently, many research groups assess
the RMT using visual inspection; an experimenter observes the target
muscle and determines whether activity was elicited in response to TMS
(Balslev et al., 2007; Pridmore et al., 1998), with RMT being identified
as the minimum intensity of maximal stimulator output at which at least
5/10 stimuli result in a visually detectable contraction of the target
muscle. Unfortunately, visual inspection is highly subjective (Pridmore,
1998), and does not provide a precise measure of the magnitude of the
response to TMS. This is a concern as over-estimating the RMT could
lead to experimenters delivering intensities of stimulation that exceed
the safety guidelines for TMS protocols (Rossi et al., 2009). Developing
alternative approaches that are cheaper and faster to apply than EMG,
but also provide more accurate quantification of responses than visual
inspection, could therefore be of benefit to researchers using TMS.

Accelerometry provides a potential approach to address the issues
identified when using EMG or visual inspection to assess the response to
TMS. Specifically, it is relatively cheap to implement and has lower
ongoing costs compared to EMG, while also allowing researchers to
quantify the response to TMS in a more objective manner than visual
inspection. Several groups have previously used accelerometry to assess
how the direction and magnitudes of movements evoked by TMS
changes in response to training (Classen et al., 1998; Duque et al., 2008;
Mawase et al., 2017). However, accelerometry has not yet been
considered as a potential tool to assess measurements such as the resting
motor threshold, the overall magnitude, and latency of the evoked
response.

The present study therefore examined whether accelerometry could
provide a potential alternative to the use of EMG when measuring re-
sponses to TMS. To compare accelerometry to the current ‘gold-stan-
dard’, we assessed several standard measures of the TMS evoked
response (i.e. RMT, recruitment curve, response latency) using both
EMG and accelerometry.

2. Materials and methods
2.1. Participants

In the present study we collected TMS data from 22 subjects. One
participant withdrew from the study, bringing the total to 21 subjects
(age mean+SEM 24.40+0.59, range 20-31, 13 females, 8 males, 19
right-handed, 2 left-handed). All subjects gave written informed con-
sent, and the experiment was approved by the Ethics Committee Saint-
Luc Hospital, UCLouvain.

2.2. Transcranial magnetic stimulation

TMS was delivered using a monophasic Magstim 200 with a figure-
of-eight coil (2 x @70 mm). A tightly fitting electroencephalography cap
was worn on the head to help to mark scalp locations for the application
of the TMS. The nasion-inion line and the interaural line were used as
the reference for the stimulus sites (Mathias et al., 2014).
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2.3. Electromyography

EMG was used to measure MEPs from the First Dorsal Interosseus
(FDI) muscle of the index finger of the dominant hand (Fig. 1A). Prior to
electrode placement the skin was cleaned with an alcohol solution (and
shaved if needed) to exfoliate dead skin cells and improve conductivity.
A pair of Self-adhesive pre-gelled bipolar surface electrodes (Blue Sensor
N, Ambu ®, Denmark) were then placed on the body and on the distal
insertion of the skin over the muscle. A reference electrode was placed
on the styloid process of the ulna. EMG was sampled at 2 kHz, and
amplified with D360 8 Channel Patient Amplifier, Digitimer®, England.
Recorded EMG signals were corrected for electrical interference using
the reference noise method (Jiruska et al., 2009) and band-pass filtered
with a 4th order Butterworth filter with a passband of 20-450 Hz offline
before analysis.

2.4. Accelerometer recordings

An accelerometer (8791A250 K-Shear® Miniature Triaxial Acceler-
ometer, Switzerland) was attached to the index finger using micropore
adhesive tape (Fig. 1A). The accelerometer recorded movements in the
x-y-z planes, allowing full reconstruction of the movement produced (4-
Channel PiezoSmart® (TEDS) Power Supply/Signal Conditioner,
Switzerland). The data were registered as the acceleration of the finger
(m/s%). Data were lowpass filtered using a 20 Hz 4th order Butterworth
filter offline before analysis.

2.5. Protocol design

Participants sat on a chair with the palmar side of the dominant hand
resting face down on the table. The participant had the opportunity to
adjust their position, including the position and/or height of the table
and/or chair, and the opportunity to use pillows to find the best position
to be comfortable and relax during all the testing periods.

We first identified the corticomotor area corresponding to the index
finger on the contralateral hemisphere to the dominant hand, identi-
fying the ‘motor hotspot’ region that induced responses in FDI. We then
assessed the RMT using EMG; the threshold was determined as the
lowest intensity of TMS required to produce a response with an ampli-
tude of at least 50uV in at least 5/10 trials (Chen et al., 1997). Finally,
we assessed corticomotor recruitment curves, which measure the rela-
tionship between the intensity of stimulation applied via TMS and the
magnitude of the evoked response, using EMG around the RMT ranging
from —-5% to +10% of MSO (e.g. the intensity ‘+1° refers to RMT+1%
MSO). A total of 10 trials were collected at each intensity of stimulation.
The order in which each intensity of stimulation was delivered was
varied pseudorandomly for each participant. Later analyses also used
this data to determine the RMT according to accelerometry.

2.6. Data processing

EMG and accelerometer data were captured using a Power1401-3A
and Signal software, (both by Cambridge Electronic Design, England).
Data were analysed using custom MATLAB scripts. EMG signals were
analysed to identify the ‘peak-to-peak’ amplitude of the MEP response
(measured as the difference between largest positive and negative peaks
of the MEP). Accelerometer signals in the x,y, and z directions were
combined using the cartesian equation (absolute acceleration =
/X% +y% +22) to provide a single measurement of the overall accel-
eration of the sensor (providing a measurement that was sensitive to the
possibility of any movement of the finger in response to TMS, which is
equivalent to the measure used with visual inspection). The derivative of
the acceleration was then calculated to provide a measurement of jerk
(m/s®), with the absolute peak jerk being identified as the main signal of
interest. Jerk is useful when analyzing rapid or transient changes in
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Fig. 1. Setup and Example data. A) schematic for the setup for electromyography and accelerometer measurements. Electrodes recorded signals from the first dorsal
interosseus muscle of the dominant hand. An accelerometer was placed on the nail of the index finger of the hand. B) Example data for a single participant showing
Electromyography data (upper row, blue) and Accelerometer data (lower rows, green - first peak in jerk corresponds to the initial acceleration/contraction phase,
while the second peak represents the deceleration/ relaxation phase) at different intensities relative to the electromyography-defined Resting Motor Threshold
(RMT). Each trace presents an average across 10 trials. MSO=Maximal Stimulator Output.

movement, and TMS-induced movements often involve quick and dy-
namic responses.

The processed accelerometry data was also used to identify the RMT
as would be identified via accelerometry. This was determined as the
intensity of MSO at which 5 out of 10 trials gave a peak jerk (m/s%)
outside of 95% confidence interval calculated in the 200 ms prior to
TMS stimulation.

Latencies of the responses collected using EMG and accelerometry
were calculated using the absolute hard threshold estimation (AHTE)
algorithm (Soda et al., 2020). Briefly, the time at which the TMS was
delivered was identified, and the first 18 ms after stimulation was
marked as a ‘dropout zone’ to account for the artefact from the stimu-
lator discharge (see Soda et al., 2020). The recorded data was then
squared, and the latency was identified as the time between the delivery
of the stimulus and the first time after the dropout zone at which the
squared signal was >=10% of its maximum.

2.7. Statistical analyses

Data were analysed using repeated measures analysis of variance
(ANOVA), t-tests, and correlations as appropriate (see below). Shapiro-
Wilk tests examined the normality distribution of the different data, and
if the assumption of normality was violated then the corresponding data
were analysed using a non-parametric test (e.g Friedman’s test).

The RMT as identified using EMG and accelerometry was examined
using two approaches. First, a paired-samples t-test examined possible
differences between the RMT as estimated using EMG and accel-
erometry, expressed as a percentage of MSO. A Pearson correlation test
examined the extent to which the measurement of RMT provided with
each technique were related.

Recruitment curves were assessed for each participant by calculating
the mean average peak-to-peak MEP amplitudes and peak accelerometer
jerk for each of the 16 intensities examined. The grand mean for each
intensity across all subjects was then calculated. As measurements using
EMG and Accelerometry are not directly comparable due to their
differing units of measurement, data were rank-transformed to allow
their combined analysis (Conover, 2012). Rank transformation was
applied for each technique at intensities at and above the resting motor
threshold (i.e. for each subject, the smallest mean response for EMG was

ranked as 1, the largest 11, and the same process was conducted for the
accelerometer data). These data were then analysed using a 2x11
repeated measures ANOVA with factors of measurement technique
(EMG, accelerometry) and intensity (RMT to RMT+10). As well as
traditional frequentist statistics, we also conducted Bayesian model
comparison, allowing assessment of both differences and possible
equivalences between the measurement techniques. Only data above the
resting motor threshold was examined as stimulating at intensities
below this level produced relatively few measurable responses, and thus
any ranking of data at these intensities would primarily be based on
noise. A Spearman’s correlation coefficient test then assessed the rela-
tionship between raw peak-to-peak MEP amplitudes collected using
EMG and peak accelerometry responses. Separate Spearman’s correla-
tion coefficient tests were also calculated to assess the relationship be-
tween EMG and accelerometry within each participant (using data from
each of the 160 trials collected) to assess the variability of correlations
between the subjects.

Mean average MEP latency and peak accelerometer latency values
were calculated for each participant by averaging their response delays
across the 10 trials taken at each intensity of stimulation. As a reliable
MEP is required in order to assess response latencies, we examined
response latencies at only the 6 highest intensities examined (RMT+5 to
RMT+10). These data were then analysed using Friedman’s test to
compare the latencies identified by each method and possible effects of
intensity on the measured response. Recent studies suggest that MEP
latency remains stable even with varying intensities of TMS stimulation
(Di Lazzaro et al., 2004; Kiers et al., 1993; Nielsen et al., 1995); there-
fore, to assess the variability of the responses provided by each tech-
nique, a final Friedman’s test was used to compare the coefficient of
variation from the latencies provided by EMG and accelerometry.

3. Results
3.1. Resting motor threshold

A first analysis compared the RMT as assessed using EMG (based on
MEP amplitudes) and using accelerometry (based on peak jerk; Fig. 2A).
A paired samples t-test indicated that the value for the RMT as estimated
using EMG was significantly lower than the value estimated by
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Table 1
Bayesian Model Comparison.
Models P(M) P(M| BFy BFo; error
data) %
Intensity 0.200 0.907 38.876 1.000
Technique + Intensity 0.200  0.093 0.408 9.791 1.285
Technique + Intensity + 0.200 6.832e- 0.003 1327.054 1.249
Technique*Intensity 4
Null model (incl. subject)  0.200  5.088e- 2.035e- 1.782e+94  0.350
95 94
Technique 0.200 5.088e- 2.035e- 1.782e+95 0.931
96 95
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Fig. 2. Analysis of the Resting Motor Threshold (RMT). A) Resting motor
threshold assessment with electromyography (blue circles) and with accel-
erometry (green circles). Each line presents data from an individual participant.
Darker circles with error bars represent means for electromyography and
accelerometry, error bars present +1SEM. B) Correlation between the resting
motor threshold assessed by electromyography and accelerometry, shaded area
presents 95% confidence interval. MSO: Maximal Stimulator Output.

accelerometry (t(19)=-3.84, p<.001, mean + SD EMG = 41.1+-5.28%
MSO, Jerk = 44.55+-5.82% MSO). However, even though accel-
erometry generally over-estimated the RMT, the estimated value it
provided was strongly correlated with the RMT as assessed using EMG (r
(18)=.72, p<.001; Fig. 2B). Based on a linear regression model fit to
these data, it is possible to take RMT values as determined using
accelerometry (RMTacc) and predict the equivalent RMT value that
would be determined using EMG (RMTgyg) using the equation:

RMT gy = (RMT scc x 0.667) +11.26

3.2. Recruitment curves

The recruitment curve was examined based on results from EMG and
accelerometry via different stimulator intensities (Fig. 3A). Analysis of
ranked data from each technique identified a significant main effect of
intensity (F10,200 = 57.75, p <.001), but critically no main effect of
technique (F;0 = 2.4e-14, p = 1.00), nor an interaction between
technique and intensity (Fio,200 = 0.54, p = 0.86). Bayesian model
comparison agreed with the frequentist analyses, indicating that the
data were best explained by a model with the single factor of intensity
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Table 1: Model comparison for all models under consideration for the ranked
repeated measures ANOVA on the recruitment curves. The ‘Models’ column
shows the predictors in each model, the P(M) column the prior model proba-
bility, the P(M|data) column the posterior model probability, the BFy column
the posterior model odds, and the BF(; column the Bayes factors of all models
compared to the best model (note BFo; signifies these results are presented in
relation to support for the null hypothesis i.e. that the best model is indeed the
most appropriate for the data), the final column ‘error %’ is an estimate of the
numerical error in the computation of the Bayes factor. All models are compared
to the best model and are sorted from lowest Bayes factor to highest.

(see Table 1). In comparison to this model, models including a factor of
technique, or an interaction between technique and intensity, showed
evidence for the null hypothesis (all BFy;>9), suggesting equivalence
between measurements taken with EMG and accelerometry.

Spearman’s test identified a strong positive correlation between the
two measurement techniques r(14)=0.98, p<.001; Fig. 3B). This data
was based on group averages; we also conducted further analyses to
examine the relationship between EMG and accelerometry measures at
the level of individual participants. For each participant we calculated
separate Spearman’s correlation coefficient tests to assess the relation-
ship between EMG and accelerometry. The average r value from these
analyses indicated relatively strong correlations (mean + SD = 0.57
+0.18; full details presented in supplementary appendix 1).

3.3. Latency

Response latencies, and the variability of the measurements pro-
vided, were assessed using EMG and accelerometry. Friedman’s test
indicated that the latencies as estimated using EMG were significantly
lower than the latencies estimated by accelerometry (Xz(l):80.38,
p<.001, mean + SD EMG = 27.01+4.58 ms, Jerk = 48.4+15.33 ms;
Fig. 4A). There was no significant effect of stimulus intensity (X2(15):
7.06, p=0.22; Fig. 4A). As previous work suggests MEP latencies are
relatively stable through different intensities (Di Lazzaro et al., 2004;
Kiers et al., 1993; Nielsen et al., 1995), to assess the variability of each
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Fig. 3. Analysis of recruitment curves. A) Recruitment curve created with electromyography (blue circles, data corresponding to the left y-axis) in mV through
intensities relative to the (EMG defined) resting motor threshold +/-x of maximal stimulator output, and recruitment curve created with accelerometry (green
squares, data corresponding to the right y-axis) in jerk (m/s®) through these intensities. Inset shows subset of data used in ranked analysis. All error bars present
+1SEM. B) Group-level correlation between the EMG measurement and accelerometry measurement. Shaded area presents 95% confidence interval.
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measurement technique, a Friedman’s test on the coefficient of variation
of the latencies was calculated for the EMG and accelerometry data. The
coefficient of variation for latencies estimated by accelerometry was
found to be larger than latencies estimated by EMG (xz(l) =87.29,
p<.001, mean+SD EMG = 0.16+0.14, Jerk = 0.31+0.14; Fig. 4B).
There was no significant difference in the coefficient variation at
different stimulus intensities (X2(5) = 9.7, p=.08, Fig. 4B).

4. Discussion

Here we assessed the validity of accelerometry as a new tool to
measure the effects of TMS. Results indicated strong correlations be-
tween the RMT and the recruitment curves assessed by EMG and
accelerometry, suggesting accelerometry could be a useful tool for
quantifying the magnitude of the response to TMS. However, the RMT
and latency as estimated by accelerometry were both greater than those
as assessed using EMG. These results corroborated our preliminary hy-
potheses that accelerometry could be a useful alternative to EMG, but
indicate that the reliability of the technique is greater when obtaining
multiple measurements, such as rTMS recruitment curves, and when the
intensity of TMS is suitably high to elicit an unambiguous response.

We identified relatively strong correlations between the recruitment
curves as assessed using EMG and accelerometry at both the group and
individual levels. These results are consistent with previous TMS studies
that have indicated that larger EMG responses are associated with
greater accelerometer values (e.g. Duque et al., 2008; Mawase et al.,
2017; Stefan et al., 2005), though to our knowledge the present study is
the first to formally assess this effect and the associated dose-response
relationship. Moreover, Bayesian model analysis indicated that EMG
and accelerometry were equivalent in capturing the recruitment curve
dose-response relationship to TMS. This result also indicates that
accelerometry could be a useful tool in approaches such as cortical
mapping, in which TMS is applied at intensities greater than the Resting
Motor Threshold, as it can be used to reliably measure both the pre-
sence/absence and magnitude of evoked responses. As such, the strong
correlation between EMG and accelerometry, and their equivalent
ability to measure the amplitudes of TMS-evoked responses, is worthy of
future investigation.

Although the assessment of RMT between EMG and accelerometry
was highly correlated, accelerometry generally overestimated the
threshold. This indicates that the transformation equation is necessary,
even if it needs to be confirmed by further research. This could be
explained by the character of the two measurement techniques. Elec-
tromyography measured the intrinsic contraction of the FDI muscle,
while accelerometry measured the extrinsic acceleration of the finger.
The latter must overcome inertia to move, and a small contraction may
not produce enough force to induce a movement. To our knowledge,
there is no scientific precedent for using accelerometry to establish the
RMT; the closest link that can be made to previous research is mea-
surements of the RMT through visual inspection. Results regarding the
estimation of the resting motor threshold using EMG compared to visual

inspection are somewhat inconsistent. Pridmore et al. (1998), showed
an underestimation by visual inspection (mean + SD= —3.2 + 4.76)
compared to the electromyography of the RMT, while Balslev et al.
(2007) indicated that visual inspection overestimated the RMT by an
average of 2% in comparison to EMG. By contrast, the present results
indicate that measurement with accelerometry generally leads to an
overestimation of the RMT compared to EMG (mean+SD= 3.6+4.2). As
such, the RMT identified by accelerometry is generally overestimated,
but could be useful as a more directly quantifiable approach to identi-
fying the RMT compared to visual inspection. MEP latencies as esti-
mated using EMG were significantly lower than the latencies estimated
by accelerometry, and the latency measured with accelerometry was
more variable. We attribute these differences, at least in part, to the
nature of the signals being recorded by each technique. EMG is sensitive
to electrical activity at the site of the muscle, the onset of which slightly
proceeds the actual time at which a contraction/movement of the cor-
responding muscle occurs (Schmidt and Lee, 1999) By contrast, the
accelerometer gives a measurement that results directly from move-
ment, and as such is subject to several additional factors (e.g. inertia,
frictional forces, time required to detect motion in relation to back-
ground noise, etc) that would not influence EMG activity. We further
note that there is not a standard agreement upon way to measure the
EMG latencies (techniques include 95%CI, onset of M-wave, AHTE, etc;
Mamoei et al., 2020; Soda et al., 2020; Tataroglu et al., 2004). Here we
chose the AHTE algorithm as it has been shown to provide good accu-
racy for EMG data and could readily be applied to accelerometry data.
As such, we conclude that accelerometry does not provide a reliable
measurement of MEP latencies, and that while alternative algorithms
could be of interest, the present data indicate that the method of
calculation used would be unlikely to change this result.

While the present findings indicate that accelerometry could feasibly
be used as an alternative to EMG, these results face some limitations. The
overestimation of the Resting Motor Threshold could be a key limitation,
particularly in studies where this could be a safety concern. For example,
studies using repetitive TMS would involve an increased level of risk if
the RMT was over-estimated, as the ‘dose’ of stimulation is set relative to
this intensity. However, researchers could reasonably use accelerometry
to assess the RMT for single-pulse stimulation approaches, such as
recording recruitment curves when TMS is applied on the primary motor
cortex. Similarly, studies using cortical mapping approaches for deep-
lying muscles, where the intensity of stimulation is set as high as
100% of MSO (Wassermann et al., 1992), could feasibly use accel-
erometry to measure motor responses. In this situation, care should be
taken to ensure that the position of the accelerometer provides direct
outcomes of the stimulation (for example, accelerometry on the hand
will also record movements if the arm or shoulder move in response to
stimulation).

Further limitations relate to the choice to use a single target muscle
during the present study. The decision to focus on the First Dorsal
Interosseus muscle is driven by the specific research question, as this is
the most commonly used muscle when attempting the identify the
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Resting Motor Threshold. The choice of the FDI therefore is based on its
accessibility, relative simplicity, and well-understood physiological re-
sponses. Naturally, as the use of an accelerometer depends on the
detection of motion, we anticipate it will be most appropriate when
applied to the extremities of the lower or upper limbs, and unlikely to be
relevant for applications such as detecting activity of core muscles.

The potential of accelerometry as a valuable tool in Transcranial
Magnetic Stimulation (TMS) research is becoming increasingly evident.
To advance this promising avenue, future research should aim to vali-
date accelerometry on a broader scale. Expanding the scope of experi-
ments and encompassing diverse TMS applications will provide a more
comprehensive understanding of the reliability and versatility of accel-
erometry. This validation process should also address the challenge of
overestimation of the resting motor threshold (RMT) when using
accelerometry. It is essential to investigate and refine the linear trans-
formation equation/model applied to correct for RMT overestimation.
This correction is critical for ensuring the accuracy of TMS protocols
and, ultimately, participant safety. Moreover, the potential to use
accelerometry in cortical mapping studies is an intriguing prospect.
Finally, accelerometry may provide a more objective alternative to vi-
sual inspection when attempting to identify the Resting Motor
Threshold; future experiments may consider comparing measurements
taken with visual inspection, accelerometry, and electromyography to
elucidate the relationship between these three measurement techniques.
Furthermore, at the time of writing, markerless, camera-based motion
tracking approaches are becoming increasingly widespread, and may
provide a further alternative approach for such measurements.

5. Conclusion

The present study compared measurements of the response to TMS
using EMG and accelerometry. While EMG provides more sensitive
measurements of RMT and response latency, accelerometry provides a
reliable alternative to the measure of the ‘peak’ response to TMS. This
makes accelerometry a promising tool for assessment of dose-response
relationships to TMS, and could be of potential interest in approaches
such as cortical mapping studies.
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