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SHORT ABSTRACT:  16 
The low-cost protocol consisting of footprint analysis and hanging box test after restraint stress 17 
is useful for evaluating the movement disorders of mouse model. 18 
 19 
LONG ABSTRACT:  20 
Gait disturbance is frequently observed in patients with movement disorders. In mouse models 21 
used for movement disorders, gait analysis is important behavioral test to determine whether the 22 
mice mimic the symptoms of patients. Motor deficits are often induced by stress when no 23 
spontaneous motor phenotype is observed in the mouse models. Therefore, gait analysis followed 24 
by stress loading would be a sensitive method for evaluating the motor phenotype in mouse 25 
models. However, researchers face the requirement of an expensive apparatus to obtain 26 
quantitative results automatically from gait analysis. For stress, stress loading by simple methods 27 
without expensive apparatuses required for electric shock and forced running is desirable. 28 
Therefore, we introduce a simple and low-cost protocol consisting of footprint analysis with paper 29 
and ink, hanging box test to evaluate motor function, and stress loading defined by restraint with 30 
a conical tube. The motor deficits of mice were successfully detected by this protocol. 31 
 32 
INTRODUCTION:  33 
Movement disorders are defined as disturbances of the nervous system showing an excess or 34 
paucity of voluntary or automatic movements1. In particular, gait disturbance is frequently 35 
documented among patients with movement disorders2-4. Therefore, gait analysis is a suitable 36 
behavioral test for the validation of animal models of movement disorders. In mice, automated 37 
gait analyses have been performed for walking at natural speed5 and at adjustable speeds by 38 
treadmill6,7. These analyses provide quantitative results of gait automatically. An alternative 39 
method to detect gait disturbance is called footprint analysis. After labeling the bottoms of the 40 
feet with ink, mice walk on paper, and the footprints are analyzed. Initially, Vaseline and 41 
powdered charcoal were used to visualize the footprint8, and then were replaced by Ink on 42 
polygraph paper9 and photographic developer on photographic paper10. A cheaper and less 43 
toxic method using ink and paper than the other methods remains to date11. Footprint analysis 44 
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is less expensive compared with automated analysis5-7 and would be useful to evaluate the 45 
movement disorders in mouse models for the researchers without abundant research funds. 46 
 47 
The hanging box test is a kind of four limb hanging tests using wire cage lid12 and wire mesh 48 
screen13. The box is an apparatus with rotatable mesh lid on the top of box along a center bar. 49 
In addition to gait analysis, the test can be inexpensively and easily performed. Therefore, we 50 
conducted the hanging box test to evaluate grip strength and balance, in addition to the 51 
footprint analysis in this protocol. 52 
 53 
Stress induces the symptoms of movement disorders14,15. Motor deficits are often induced by 54 
several chronic stresses even when no spontaneous motor phenotype is observed in the mouse 55 
models of a movement disorder16-18. Restraint is one of the commonly used methods for stress 56 
loading in mice, because the animal is not physically harmed19 and cost is less compared with 57 
other methods such as electric shock with dedicated apparatus and forced running with use of a 58 
treadmill. Restraint by a tube, which is performed by confining a mouse in a holed 50 ml conical 59 
tube, is easier than other methods such as wire mesh strainer, taped limb, and wrapping of 60 
animal with gauze (reviewed in ref. 20). In this paper, we summarize the protocols of footprint 61 
analysis and the hanging box test after restraint by a tube. This protocol would help us to use 62 
mouse models of movement disorders without spontaneous motor phenotype. 63 
 64 
PROTOCOL:  65 
All animal experiments were conducted in a humane manner. The Institutional Animal 66 
Experiment Committee of Jichi Medical University approved the study. The study was 67 
conducted in accordance with the Institutional Regulation for Animal Experiment and 68 
Fundamental Guideline for Proper Conduct of Animal Experiment and Related Activities in 69 
Academic Research Institutions under the jurisdiction of the MEXT of Japan. Mice used in this 70 
protocol have been described previously21. 71 
 72 
1. Hanging Box Test 73 
 74 
1.1. Record the weight of each mouse. Mark the tail by marking pen for individual 75 
discrimination (e.g., a line, double lines, and triple lines). 76 
 77 
NOTE: Growth curves are used for an index of general health22. 78 
 79 
1.2. Place the mice in the experimental room at least 30 min before the behavioral test. Set 80 
the hanging box, which consists of a clear box (25 x 25 x 40 cm) with a rotatable mesh lid on the 81 
top (Figure 1). The mesh lid can be rotated along a central bar so that the top is flipped 180 82 
degrees. 83 
 84 
1.3. Put a mouse in the center of the mesh lid. Carefully turn the mesh lid up side down. 85 
 86 
1.4. Measure the fall latency (hanging time) of the mouse from the mesh lid.  87 
 88 



  

NOTE: If the mouse does not fall within 5 min, record the latency as 5 min. 89 
 90 
1.5. Return the mouse to the home cage. Clean the hanging box with 70% ethanol after 91 
every test. 92 
 93 
2. Footprint Analysis 94 
 95 
NOTE: Following the hanging box test, perform the footprint analysis. 96 
 97 
2.1. Set up the Runway (Figure 2A). 98 
 99 
2.1.1. Cut a piece of white paper (29.7 cm x 42 cm x 0.09 mm) longitudinally into three 100 
lengths of equal width. Set a piece of the white paper (9.9 cm x 42 cm) on the table. 101 
 102 
2.1.2. Put the dark goal box at the distal end of the paper. Put other boxes (approximately 103 
the same length as that of the paper) with the walls on both sides of the runway, preventing the 104 
escape of mice. 105 
 106 
2.1.3. Put black ink and red ink into separate Petri dishes (35 mm in diameter).  107 
 108 
2.2. Training session. 109 
 110 
NOTE: Perform the training session only at 4 weeks of age.  111 
 112 
2.2.1. Put a mouse on the proximal end of the paper (Face the head toward the goal box). Let 113 
the mouse walk from the proximal end to the goal box. Remove the mouse from the goal box. If 114 
the mouse stops on the paper, gently push the mouse to the goal box by finger.  115 
 116 
2.2.2. Hold the mouse by grasping the scruff between the thumb and forefinger to limit the 117 
movement of forelimbs. Then, grasp the back and the tail between the ball of the thumb and 118 
the other fingers to limit the movement of hindlimbs.  119 
 120 
NOTE: Insufficient holding of a mouse results in blots of ink on clothing. 121 
 122 
2.2.3. Immerse the bottoms of forelimbs in red ink and the bottoms of hindlimbs in black ink. 123 
Immediately put the mouse on the proximal end of the paper (Face the head toward the goal 124 
box). Let the mouse walk from the proximal end to the goal box. If the mouse stops on the 125 
paper, gently push the mouse to the goal box by finger. 126 
 127 
2.2.4. Remove the mouse from the goal box. Go to the test session. 128 
 129 
2.3. Test Session. 130 
 131 
2.3.1. Following the training session, set up the runway for footprints with a new cut piece of 132 



  

white paper.  133 
 134 
2.3.2. Hold the mouse by grasping the scruff between the thumb and forefinger to limit the 135 
movement of forelimbs. Then, grasp the back and the tail between the ball of the thumb and 136 
the other fingers to limit the movement of hindlimbs.  137 
 138 
2.3.3. Immerse the bottoms of forelimbs in red ink and the bottoms of hindlimbs in black ink. 139 
Immediately put the mouse on the proximal end of the paper. Let the mouse walk from the 140 
proximal end to the goal box. 141 
 142 
NOTE: Because mice prefer the dark, walking becomes steadier as the mouse approaches the 143 
dark goal box. If the mouse stops on the paper, gently push the mouse to the goal box by finger. 144 
Then, if reliable footprints are not obtained for analysis (see step 2.4. Analysis of footprints for 145 
details) because the mouse stopped, retry the test session.  146 
 147 
2.3.4. Return the mouse to the home cage from the goal box. Clean the goal box with 70% 148 
ethanol after each test session. Air-dry the foot-printed paper. 149 
 150 
2.4. Analysis of footprints 151 
 152 
2.4.1. Obtain three measurements of each parameter (stride lengths of forelimbs and 153 
hindlimbs, front and hind base widths, overlap between forelimb and hindlimb, Figure 2B) with 154 
a ruler from foot-printed paper.  155 
 156 
NOTE: Because footprints of proximal and distal ends frequently show large variations because 157 
of stopping or running, choose the part with a steady gait pattern of footprints. The middle part 158 
of the foot-printed paper will usually be suitable for the analysis. 159 
 160 
2.4.1.1. For the stride length, measure the distances between the same parts of the paw (e.g., 161 
paw pad or toe). 162 
 163 
2.4.1.2. For the front base width, draw a line between consecutive right (or left) front 164 
footprints. Then, measure the length of the vertical line from the pad of the left (or right) front 165 
footprint to the line drawn between the right (or left) footprints. 166 
 167 
2.4.1.3. For the hind base width, draw a line between consecutive right (or left) hind footprints. 168 
Then, measure the length of the vertical line from the pad of the left (or right) hind footprint to 169 
the line drawn between the right (or left) footprints. 170 
 171 
2.4.1.4. For overlap, measure the distance between pads of left (or right) front and hind 172 
footprints. 173 
 174 
2.4.2. Average the three measurements for each individual. Use the individual average of 175 
each parameter for the statistical analysis. 176 



  

 177 
2.4.2.1. For the stride length, use the average of the individual averages of the left and right 178 
strides. 179 
 180 
2.4.2.2. For asymmetry of stride length, use the absolute value of the difference between 181 
individual averages of left limb and right limb stride length. 182 
 183 
2.4.2.3. For the statistical analysis of the other parameters (front base width, hind base width, 184 
and overlap), use the individual average directly. 185 
 186 
3. Restraint Stress Loading  187 
 188 
3.1. Preparation of Restraint Tubes.  189 
 190 
3.1.1. Make 16 holes (approximately 2 mm in diameter) in a 50 ml conical tube (30 mm in 191 
diameter x 115 mm in length) along the scale marks (5, 10, 15, 20, 25, 30, 35, 40 mL) and the 192 
backside of each scale mark by square drill (Figure 3). Make a hole on the tip of the 50 mL 193 
conical tube (approximately 5 mm in diameter) for breathing by cutting off the tip. Make a hole 194 
(approximately 4 mm in diameter) in the tube cap to pass the tail of mice. 195 
 196 
3.2. Stress Loading 197 
 198 
3.2.1. Place the mice in the experimental room. 199 
 200 
3.2.2. Hold a mouse by grasping the scruff between the thumb and the forefinger. Enter the 201 
mouse into the restraint tube from the head. Pass the tail through the hole in the cap. Close the 202 
cap. 203 
 204 
NOTE: Limit the forelimb movement, because mice reject entering the tube by the forelimbs. 205 
 206 
3.2.3. Keep the mouse enclosed for 2 h on a desk at room temperature. Remove the mouse 207 
from the restraint tube and return to the home cage. 208 
 209 
NOTE: The restraint tubes can be reused after a wash and dry.  210 
 211 
4. Experimental Schedule (Figure 4): 212 
 213 
4.1. Perform the hanging box test and the footprint analysis on the same day at 4 weeks of 214 
age (see step 1. Hanging box test and step 2. Footprint analysis for details) as a baseline 215 
measurement on all mice prior to the grouping into ‘stress group’ and a ‘non-stress group’.  216 
 217 
NOTE: About 8-10 mice in 2-3 litters may be suitable to use in an experiment. Footprint analysis 218 
at 4 weeks of age consists of training and test sessions. 219 
 220 



  

4.2. Randomly divide the mice into a ‘stress group’ and a ‘non-stress group’.  221 
 222 
NOTE: When the mice are used consisting of several litters, divide littermates evenly into both 223 
groups. Number in each group consists of about 4-5 mice.  224 
 225 
4.3. Apply the restraint stress to the ‘stress group’ 6 times over the course of two weeks 226 
(see step 3. Restraint stress loading for details).  227 
 228 
NOTE: 6 times of restraint are applied every two weeks, followed by a hanging box test and 229 
footprint analysis from 6-12 weeks of age. Do not apply the restraint stress on the test day of 230 
the hanging box test and the footprint analysis. 231 
 232 
4.4. Perform the hanging box test and the test session of footprint analysis on the same day 233 
at 6, 8, 10, and 12 weeks of age.  234 
 235 
REPRESENTATIVE RESULTS:   236 

The heterozygous male mice of Atp1a3 (Atp1a3+/−) that are the mouse model for rapid onset 237 

dystonia parkinsonism and wild-type littermates were used in this protocol. Atp1a3+/− showed 238 
significantly shorter stride lengths of forelimb and hindlimb than those of the wild type at 4 239 

weeks of age (Figure 5A and Figure 5B, open circle and square). ‘Stressed’ Atp1a3+/− showed 240 

significantly shorter stride lengths of both limbs than those of ‘non-stressed’ Atp1a3+/− at 8 241 
weeks of age (Figure 5A and Figure 5B, closed and open circle). Asymmetries of stride lengths of 242 
both limbs were not significantly different in all groups of mice at all ages (Figure 5C and Figure 243 
5D). The front base and overlaps of both limbs were also similar in all groups at all ages (Figure 244 

5E, G, H). The hind base was significantly wider in the ‘stressed’ Atp1a3+/− than that in the 245 
‘stressed’ wild-type mice at 10 weeks of age (Figure 5F, closed circle and square). Thus, restraint 246 

stress caused motor deficits (short stride and wide base) of Atp1a3+/−. 247 
 248 
The hanging box test was performed to evaluate the grip strength and balance on the test day 249 
of footprint analysis. No significant differences in hanging time were observed in 4 to 10 weeks 250 
old mice (Figure 6). At 12 weeks of age, the hanging time of ‘stressed’ wild-type mice was 251 
significantly longer than that of the other groups (Figure 6, closed square). Restraint stress 252 

prolonged hanging time in wild-type mice only, but not in Atp1a3+/−. Thus, the motor deficit of 253 

Atp1a3+/−  was distinguishable from wild-type mice by restraint stress. 254 
 255 
Body weight is an index of general health22. We measured the body weight of mice on the test 256 
day of the hanging box test and footprint analysis, and no significant differences were observed 257 
in all groups of mice at all ages (Figure 7). Thus, restraint stress did not affect the general health 258 
of mice.  259 
 260 
FIGURE AND TABLE LEGENDS:  261 
Figure 1: Hanging box apparatus with a rotatable mesh lid. A mouse was placed in the center 262 



  

of the mesh lid, and then the mesh lid was turned up side down. The fall latency of the mouse 263 
from the mesh lid is to be measured. 264 
 265 
Figure 2: Footprint analysis. (A) Runway for footprint analysis. A foot-painted mouse 266 
(forelimbs: red ink; hindlimbs: black ink) was allowed to walk from the proximal end to the goal 267 
box. (B) Representative image of footprint and measurement of parameters. Three 268 
measurements of each parameter (forelimb and hindlimb stride lengths, widths of front and 269 
hind base, overlap between forelimb and hindlimb) were obtained from foot-printed paper.   270 
 271 
Figure 3: Restraint stress by holed 50 mL conical tube. The restraint tube has a hole for 272 
breathing, a hole for passing the tail, and 16 holes for air circulation. Mouse was kept in the 273 
tube for 2 h at room temperature.  274 
 275 
Figure 4: Experimental schedule of the hanging box test and the footprint analysis with the 276 
chronic restraint stress loading. Footprint analysis and the hanging box test were performed at 277 
4 weeks of age. Then, the mice were split into ‘stressed’ and ‘non-stressed’ groups. For the 278 
‘stressed’ group, the restraint stress was applied 6 times in 2 weeks until 12 weeks of age. For 279 
both groups, footprint analysis and the hanging box test were performed once per 2 weeks until 280 
12 weeks of age. 281 
 282 
Figure 5: Representative results of footprint analyses. Footprint analysis was performed with 283 

4-week-old Atp1a3+/− (a3) and wild-type (wt) mice (N = 19 and 17, respectively). Then, 284 

Atp1a3+/− and wild-type mice were split into ‘stressed’ and ‘non-stressed’ groups. Footprint 285 

analysis was conducted for ‘non-stressed’ Atp1a3+/−, ‘non-stressed’ wild-type, ‘stressed’ 286 

Atp1a3+/−, and ‘stressed’ wild-type mice from 6–12 weeks of age (open circles, N = 9; open 287 
squares, N = 8; solid circles, N = 10; solid squares, N = 9, respectively). (A) Stride length of 288 
forelimb. (B) Stride length of hindlimb. (C) Asymmetry of forelimb strides length. (D) Asymmetry 289 
of hindlimb strides length. (E) Width between forelimbs. (F) Width between hindlimbs. (G) 290 
Overlap between left forelimb and hindlimb. (H) Overlap between right forelimb and hindlimb. 291 
Data are the mean ± SD. Statistical analyses (t-test for 4-week-old mice and pairwise t-test with 292 

the Holm adjustment method for 6-12-week-old mice) were performed by R23. # p < .05, for 293 

‘non-stressed’ Atp1a3+/− and ‘non-stressed’ wild-type mice. * p < .05, for ‘stressed’ Atp1a3+/− 294 

and ‘stressed’ wild-type mice. + p < .05, for ‘non-stressed’ and ‘stressed’ Atp1a3+/− mice. Figure 295 
5A-F has been modified from ref. 18 with permission of Elsevier. 296 
 297 
Figure 6: Representative results of hanging box tests. The hanging box test was performed 298 

with Atp1a3+/− (a3) and wild-type (wt) mice at 4 weeks of age. Then, Atp1a3+/−  and wild-type 299 
mice were split into ‘stressed’ and ‘non-stressed’ groups. Hanging time of 4-week-old 300 

Atp1a3+/− (open circles, N = 19) and wild-type (open squares, N = 17) mice and hanging time of 301 

6–12-week-old ‘non-stressed’ Atp1a3+/− (open circles, N = 9), ‘non-stressed’ wild-type (open 302 

squares, N = 8), ‘stressed’ Atp1a3+/− (solid circles, N = 10), and ‘stressed’ wild-type (solid 303 
squares, N = 9) mice were plotted on a logarithmic scale. Data are the mean ± SD. Statistical 304 



  

analyses (t-test for 4-week-old mice and pairwise t-test with the Holm adjustment method for 305 

6-12-week-old mice) were performed by R23. * p < .05, for ‘stressed’ Atp1a3+/− and ‘stressed’ 306 

wild-type mice. $ p < .05, for ‘non-stressed’ and ‘stressed’ wild-type mice. + p < .05, for ‘non-307 

stressed’ Atp1a3+/− and ‘stressed’ wild-type mice. Data has been reprinted from ref. 18 with 308 
permission of Elsevier. 309 
 310 

Figure 7: Representative results of growth curves. Body weights were measured of Atp1a3+/− 311 
(a3) and wild-type (wt) mice at 4 weeks of age (open circles, N = 19; open squares, N = 17, 312 

respectively). Then, Atp1a3+/− and wild-type mice were split into ‘stressed’ and ‘non-stressed’ 313 

groups. Body weights between 6 and 12 weeks of age of ‘non-stressed’ Atp1a3+/− (open circles, 314 

N = 9), ‘non-stressed’ wild-type (open squares, N = 8), ‘stressed’ Atp1a3+/− (solid circles, N = 315 
10), and ‘stressed’ wild-type (solid squares, N = 9) mice were measured. Data are the mean ± 316 
SD. Statistical analyses (t-test for 4-week-old mice and pairwise t-test with the Holm adjustment 317 
method for 6-12-week-old mice) were performed by R23. Data has been reprinted from ref. 18 318 
with permission of Elsevier. 319 
 320 
DISCUSSION:     321 
The footprint analysis and the hanging box test are simple and inexpensive behavioral tests for 322 
the motor function of mice. The neurobehavioral phenotypes in several mouse models have been 323 
successfully detected by these tests. For example, shortened stride length in amyotrophic lateral 324 
sclerosis24, increased length of asymmetrical stride in ataxia-telangiectasia25, increased length of 325 
overlap in Huntington’s disease26 and dystonia27, and widened base in ataxia28,29, Angelman 326 
syndrome30 and dystonia31 were demonstrated by the footprint analysis. Additionally, shorter 327 
hanging time than that of the control mice was observed in mouse model of Duchenne muscular 328 
dystrophy32. Thus, both tests described in this paper would be useful for evaluating motor 329 
dysfunction of mice.  330 
 331 
There is a critical step of this protocol to obtain the sharp footprints. It is very important to put a 332 
mouse on paper immediately after immersing the bottoms of limbs in ink to avoid drying. It is 333 
necessary to finish the immersing steps (steps 2.2.3 and 2.3.3) in a short time. A disadvantage of 334 
this protocol of footprint analysis is that the parameters obtained are limited to simple ones that 335 
do not include temporal information (e.g., duration of gait cycle and step sequence of each foot) 336 
and physical information (e.g., pressure of footprint based on touch-sensitive LED panel). When 337 
temporal and physical information is required, an automated gait analysis apparatus must be 338 
used. Alternatively, temporal information of gait pattern can be obtained by high-speed camera33. 339 
Another disadvantage is that measuring the parameters on foot-printed paper is more laborious 340 
than automated gait analysis. For future application, the development of a program for 341 
semiautomated or automated data collection from foot-printed paper will be required to 342 
decrease the effort expended measuring parameters. 343 
 344 
For the stress loading, total number and duration per session can be varied in this protocol. 345 
Restraint stress has been conducted with various durations and number of applications (e.g., 346 
single for 5 min34, single for 24 h35, 12 h x 5 sessions36, and 6 h x 31 sessions37, reviewed in ref. 347 



  

20). To our knowledge, no systematic study concerns the effects of total number and duration 348 
per session on the motor function of mice. The activity of mice in the open field is affected by 349 
single stress loading of 1 h38 or 2 h but not by that of 15 min19. Prolonged duration of stress 350 
loading may lead to severe motor deficits. For the number of stress loadings, the stance of mice 351 
becomes wider than that of non-stressed mice after 36 times of stress loading (1 h twice 352 
weekly), but not after 30 times39. Chronic restraint stress (6 h per day for 31 consecutive days) 353 
aggravates rotarod performance in the mouse model of Parkinson’s disease37. Our results 354 

showed the hanging time of ‘stressed’ Atp1a3+/− mice became shorter than that of the 355 
‘stressed’ wild-type mice after 24 times of stress loading (at 12 weeks of age), but not after 18 356 
times or less (at 4, 6, 8, and 10 weeks of age). Therefore, repeated stress loading is required for 357 
induction of certain motor deficits in mice, although the induction of motor deficits after a long 358 
period from the start of a single or several times of stress loading cannot be excluded. When 359 
mice do not show a neurobehavioral phenotype in this protocol, the recommendation is to 360 
increase the total number and duration of stress loading per session. By contrast, when the 361 
mice show gait abnormality from a single or several times of stress loading, duration and 362 
number can be decreased. 363 
 364 
Finally, performance of walking and hanging can be affected by emotional behavioral characters 365 
(e.g., anxiety and activity) other than those of motor dysfunction. Mice with high anxiety and with 366 
hyperactivity often run (instead of walk) to the goal box. Mice showing depression-like behavior 367 
may walk with frequent stops. Therefore, an aberrant footprint pattern may not be due to motor 368 
deficits. Thus, to confirm the gait abnormality resulting only from motor deficits, performing 369 
additional tests that evaluate emotional characteristics (activity: open field test; anxiety: open 370 
field and elevated plus maze test; depression-like behavior: forced swim test) after this protocol 371 
as described previously18 is advisable. 372 
 373 
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Name of Material/ Equipment Company Catalog Number Comments/Description

Hanging box O’hara & Co.
http://ohara-time.co.jp/products/wire-

hanging-test/

Marking pen ZEBRA MO-120-MC-BK

Goal box O’hara & Co.
http://ohara-time.co.jp/products/balanced-

beam-test/
Accessory for apparatus of balanced 

beam test

Boxes O’hara & Co. - Side wall of runway

Black ink Shin-asahi -

Red ink Maruyamakogyo BC-6

Disposable Petri Dish Corning 351008  Petri dishe (35 mm in diameter)

Askul Multipaper Super White J 
Monochrome A3

Askul 701-712
White paper (29.7 cm x 42 cm x 

0.09mm) 

50 mL Conical tube Corning 430829

Square drill
KAKURI Corporation DIY FACTORY (K32-0313)
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Dear Dr. Bing Wu 

 

Here, we have uploaded the revised manuscript [JoVE59027R1] entitled " Low-cost 

protocol of footprint analysis and hanging box test for mice applied the chronic 

restraint stress " through the website. 

 

Thank you for editorial comments. We have changed the manuscript based on the 

comments. We have answered all of the comments in the revised manuscript and 

have summarized our responses to the comments below.  

 

We hope that the paper is now acceptable for publication in Journal of Visualized 

Experiment. 
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Hiroki Sugimoto 
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Point-by-point response to Editorial and reviewer’s comments (Our response in blue) 

 

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that 

there are no spelling or grammar issues.  

Response: We have checked the issues by self-check and proofing tool of Word.  

We changed “nonstressed” to “non-stressed” in the text and Figure 5-7,  

“nonstress” to “non-stress” in the text and Figure 4, 

“vaseline” to “Vaseline” in line 43,  

“more steady” to “steadier” in line 144,  

and “stride” to ”strides” in line 292 and 293, and Figure 5C and D.  

 

2. The highlighted protocol steps are over the 2.75 page limit (including headings and 

spacing). Please highlight fewer steps for filming.  

Response: We have highlighted fewer steps as suggested.  

 

3. Please do not highlight notes for filming.  

Response: We have removed the highlight of notes as suggested.  

 

4. We suggest move Step 1 to the end of the Protocol for clarity. 

Response: We have moved Step 1 to the end of the Protocol as suggested. Then, we 

have changed numbering of step and Figure. 

 

 5. Figure 2: Please provide a short description in addition to the figure title in Figure 

Legend. 

Response: We have added a short description as suggested, and we have renumbered 

Figure 2 to Figure 1 according to the comment 4. 

 

 6. Figure 4: Please provide a short description in addition to the figure title in Figure 

Legend. 

Response: We have added a short description as suggested, and we have renumbered 

Figure 4 to Figure 3 according to the comment 4. In addition, we have added a short 

description in Figure 3, and we have renumbered Figure 3 to Figure 2 according to the 

comment 4. 
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