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ABSTRACT

This study examines the comparison between transgender individuals gait measurements and
personality variables to evaluate their potential usefulness of forensic importance in sex
determination. Footprint measurements like stride length, step length, foot length, and foot
angles were used to examine the gait patterns of sixty participants which included (30 trans
men and 30 trans women) from Samara and Sangama organisation, Bengaluru. Personality
characteristics in Transgender individuals were profiled using the Big Five Personality
Inventory (BFI). The findings revealed notable differences between transgender groups: -
Gait Patterns: in trans men (60.20°) showed significantly greater foot angles compared to
trans women (46.76°), between the first and second steps. Transwomen exhibited longer
average foot length compared to transmen. The Personality traits indicated, that there was a
significant difference in the parameters between trans men and trans women in extraversion.
Whereas, transmen are more extroverted and transwomen are less extroverted. Also, in
openness to experience personality trait Transmen had high openness to experience than
transwomen. Neither gait characteristics nor personality characteristics alone were sufficient
for inferring sex determination among transgender samples. The combination of gait and
personality place a very vital role in the forensic field especially when biological samples
were limited, unavailable or degraded. This study emphasizes how crucial the reflection of
forensic applications plays an important role in the study of personality factors and gait
patterns which would target underrepresented populations like transgender. In this research
study, it is essential to prioritize on ethical issues, inclusion, and informed consent.

Keywords: Gait pattern analysis, Personality traits, Transgender, Biomechanics, Ethical
considerations, sex determination

orensic podiatry is still a new specialization of forensic science. In this specialty, foot
shape and gait analyses are applied to a variety of criminal investigations. Gait is
defined as the manner an individual walks and can be considered a dynamic,
behavioral biometric information that is personal and discriminating because it is difficult to
camouflage. Wearing different shoes, or even walking in a few different styles, will impact
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the way that a person walks, but a gait cannot be 'hidden' like a fingerprint can be. Gait is
considered a behavioral biometric as it can be viewed from a distance using closed circuit
television (CCTV), impressions left by footprints or other sequential tracks at or near the
crime scene. Gait has been used in several or has been employed in several investigations
including homicide, robbery, sexual assault, or hit-and-run, etc., where biological material
(DNA, blood) was not present, or if biological material encountered was limited due to
contamination (Krishan et al., 2015) (Baryah et al., 2019)

Within forensic science literature, sexual dimorphisms indicate a dynamic relationship with
gait when examining sex (gender). The literature indicates that cisgender men will normally
display longer stride length, less pelvic sway, and change vertical displacement and the
center of gravity changes while walking (generally get taller), compared to cisgender women
where they are usually seen to display shorter stride length, wider angles of pelvic rotation,
and increase foot angles (Nagare et al., 2018) (Boonstra et al., 2008). All of these features
about an individual’s gait provides demographic information for Identification, when there is
absent biological sample, or the sample has no ability to contribute to identification or are in
degraded condition. Still, there is limited literature on transgender gait. In essence, gender
confirming interventions are biomechanics. Transgender women using estrogen therapy may
have more pelvic motion and shorter strides, but transgender men taking testosterone
therapy are likely to have longer strides, harder heel strikes and less pelvic swing (Wierckx
et al., 2014) (Wiik et al., 2019). Persons who are mid-transition have a mixed gait which
makes strict categorization difficult (Ford et al., 2022). These significant differences have
implications in forensic contexts and underscore the importance of studying transgender
groups.

The personality traits and Gait pattern can be correlated in various ways. The Big Five
model indicates that extraversion, conscientiousness, and neuroticism influence stride
length, ease of cadence, and posture (Adlou et al., 2025). Some studies emphasize that
evidence suggests a combination of psychological profiling and gait analysis can expand
forensic work, or profiles that can provide behavioural as well as biomechanical identifier.
The current work closes this gap by analysing the gait measurements and personality traits
of transgender individuals, evaluating their combined forensic relevance, and promoting
diversity in forensic research.

METHODOLOGY

Participants
This study comprised of 60 transgender individuals, 30 were transwomen and 30 were
transmen. Participants were selected based on the convenience from Samara organisation in
Bengaluru. Participants were selected based on their willingness to participate and ethical
approval was obtained. Prior to data collection informed consent was taken from
participants.

Tools employed

With the guidance of expert, the researcher used two primary measures. For gait analysis, a
protractor and a 60 cm wooden scale were used to measure linear parameters (strid length,
step length, foot lengths) Patil (2021) and angular parameters (foot angles) DFSL. Manual,
Mumbai measured according to standardized anthropometric protocols. The psychological
features of the subjects were categorized with the Big Five Personality Inventory, the BFI
assesses five different personality characteristics: openness to experience, conscientiousness,
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extraversion, agreeableness and emotional stability Gumban, R. J. (2024, July 15). Both
measures were chosen based their reliability and validity in both forensic and behavioural
studies.

Procedure

The authors went to the participant groups personally. After ethical consent was acquired by
the Institution and the participant, a brief introduction was given about the project and
demographic information about participants was collected. Instructions were given to
participants to walk naturally across the catering paper while eventually recording gait
parameters. The 60 cm wooden scale was used for stride length and step length, and the
protractor was used to record foot angles. Each sample measurement was taken utmost
precision and accuracy.

The Big Five Personality Inventory was then administered. Participants answered the
questionnaire in their native language they chose (Kannada, English, Tamil), with
clarifications provided when needed to aid comprehension. Data was collected with
confidentiality observed.

After the data collection process was completed, gait and personality were scored according
to the standard conventions for scoring the Big Five Inventory. Descriptive and inferential
statistical methods were used to examine group differences between trans men and trans
women.

RESULTS

Table 1 Mean Height, Weight and Age of Transgender individual and Results of
Independent Samples T-Test

VARIABLES GENDER MEAN Std. Deviation ‘t value’ ‘p value’
HEIGHT Transwomen 168.7667 14.34473 162 872
(cm) Transmen 168.2000 | 12.73984 '

WEIGHT Transwomen 15.28379 15.28379 790 432
(kg) Transmen 11.93515 11.93515 ’

AGE Transwomen 9.19951 9.19951 1184 241
(yrs) Transmen 7.74752 7.74752 ’

There were no statistically significant differences between transmen and transwomen when
the demographic variables of height, weight, and age were compared. In terms of height,
transmen's mean score (168.2000) was lower than transwomen's (168.7667); t = 0.162, p =
0.872. The mean weight for transmen was lower (11.93515) than transwomen (15.28379) (t
= -0.792, p = 0.432). The mean age for transwomen was higher (9.19951) than transmen
(7.74752) (t=—1.184, p = 0.241). They were not statistically significant differences in these
demographic parameters, that is all p-values > 0.05, This implies that the sample’s transmen
and transwomen are largely similar in terms of age, height, and weight.
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Table 2 Mean values for all the Gait Parameters result of Independent Samples T-Test

VARIABLES GENDER MEAN | Std. ‘t value’ ‘p
Deviation value’
Second Foot Angles Transwomen | 14.6000 | 6.07198 1433 157
Transmen 16.9333 | 6.53338 '
Foot Angle Between 1% Transwomen | 46.7667 | 14.76875 .001
And 2" Foot Transmen 60.2000 | 14.38246 -3.569
Foot Angle Between 2™ | Transwomen | 43.2333 | 14.92206 1516 .015
And 3" Foot Transmen 52.3000 | 12.92191 '
Foot Angle Between 3™ Transwomen | 44.4000 | 20.46460 .145
And 4™ Foot Transmen 50.9333 | 12.92134 -1.479
Foot Angle Between 4" | Transwomen | 55.5667 | 17.08333 1,036 305
And 5" Foot Transmen 60.8000 | 21.76425 '
Left Stride Length Transwomen | 85.3267 | 11.78640 1.390 |.170
Transmen 80.9567 | 12.55901
Right Stride Length Transwomen | 83.0600 | 11.51046 .660 S12
Transmen 80.7367 | 15.47638
Left Step Length Transwomen | 43.3800 | 8.36035 .054 957
Transmen 43.2467 | 10.49981
Right Step Length Transwomen | 39.7333 | 8.31755 -.290 773
Transmen 40.4267 | 10.13427
Average Foot Length Transwomen | 24.9967 | 1.68921 3.317 .002
Transmen 23.8433 | .87992
2" Foot Angle Transwomen | 13.6333 | 4.48356
Transmen 16.0333 | 5.26854 -1.900 .062
3" Foot Angle Transwomen | 13.5667 | 4.93183 397
Transmen 13.2000 | 3.65211 ' 745
4™ Foot Angle Transwomen | 12.8000 | 4.08867 %34
Transmen 13.6667 | 3.95957 ' 408
5™ Foot Angle Transwomen | 14.5333 | 6.58490 263
Transmen 14.9667 | 6.16712 ' 793
Principal Angle between | Transwomen | 29.3333 | 7.21748
2" And 3" Foot Transmen 39.0000 | 7.79036 4986 001

Overall, there was significant difference in the three variables between the transgender
groups. Higher angular values were found in trans males, particularly in the primary angle
between the second and third feet (p =.001) and the foot angle between the first and second
feet (p =.001). Trans women, had a longer average foot length (p =.002). According to these
findings, the most accurate ways to distinguish between distinct gait profiles are through
angular metrics and foot length. On the other hand, there was no significant difference in
stride length, step length, or foot angles (2nd—3rd, 3rd—4th, and 4th—5th). Although trans
men often had larger mean foot angles and trans women somewhat longer strides, these
differences were not statistically significant.
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Table 3 Significance of Extraversion personality trait in relation to gender

EXTRAVERSION GENDER TOTAL
TRANSMEN | TRANSWOMEN

LOW FREQUENCY | 10 21 31
PERCENT 33.3% 70.0% 51.7%

HIGH FREQUENCY |20 9 29
PERCENT 66.7% 30.0% 48.3%

TOTAL FREQUENCY |30 30 60
PERCENT 100.0% 100.0% 100.0%

TEST STATISTIC X2(A) = 8.076 p = .004

Transwomen (70.0%) reported lower levels of Extraversion compared to transmen (33.3%)),
and transmen (66.7%) reported higher levels of Extraversion compared to transwomen
(30.0%). The varying distributions provide evidence for a relative difference in identifying
the personality trait Extraversion between the transwomen and transmen gender groups. The
chi square analysis results (X2(A) = 8.076 p = .004) showed significant relation between
gender identity and levels of Extraversion, which indicates that transwomen are generally
less extroverted while transmen are more extroverted.

Table 4 Significance of Openness to Experience personality trait in relation to gender

OPENNESS TO GENDER TOTAL

EXPERIENCE TRANSMEN | TRANSWOMEN

LOW FREQUENCY | 13 24 37
PERCENT 43.3% 80.0% 61.7%

HIGH FREQUENCY | 17 6 23
PERCENT 56.7% 20.0% 38.3%

TOTAL FREQUENCY | 30 30 60
PERCENT 100.0% 100.0% 100.0%

TEST STATISTIC X2(A) = 8.531 p=.003

A higher percentage of transwomen (80.0%) were less open to experience than transmen
(43.3%). Conversely, a higher percentage of transmen (56.7%) were open to experience.
This evidence suggests that the samples have an important distinction when looking at
openness. The Chi-square test (X? = 8.531, p = .003) found a statistical association between
gender identity and openness to experience in our sample. Transmen have high openness to
experience than transwomen

Table 5 Two—Way Annova Analysis of Gait Variables W.R.T Gender, Extraversion
Personality Trait and Interaction between Gender and Extraversion.

VARIABL GENDER | EXTRAVERSI MEA Std. F and | F and | INTERACTI
ES ON N Deviati P P (P) ON G/P
on

LOW 15.50 F=.548 F=2.5 F=.135
SECOND 00 3.23344 P=.462 63 P=.715
FOOT HIGH 17.65 p=11
ANGLE Transmen 00 7.11022 5

TOTAL ;2.93 6.53338

© The International Journal of Indian Psychology, ISSN 2348-5396 (e)| ISSN: 2349-3429 (p) | 1757




Unveiling the Relationship Between Gait Patterns and Personality Traits in Transgender

Populations
VARIABL GENDER EXTRAVERSI MEA Std. F and F and INTERACTI
ES ON N Deviati | p P(P) |ONG/P
on
LOW 13.57 398210
14
Transwom | HIGH 17.00 920598
en 00
TOTAL 14.60 6.07198
00
LOW 14.19 443035
35
Total HIGH é;"m 7.65593
TOTAL 15.76 6.36294
67
LOW 64.70 13.7036
00 1
HIGH 57.95 14.5185
FOOT Transmen 00 0 F=13.5 |F=1.1 |F=334
ANGLE TOTAL 6020 | 143824 |3 71 P=.565
BETWEEN 00 6 P:.001 P:.28
I AND 2 LOW 4738 | 143125 4
FOOT
10 0
Transwom | HIGH 45.33 16.5906
en 33 6
TOTAL 46.76 14.7687
67 5
LOW 52.96 16.1441
77 1
Total HIGH 54.03 16.0300
45 7
TOTAL 53.48 15.9612
33 8
LOW 47.50 14.5773
00 8
FOOT HIGH 54.70 11.6623
ANGLE Transmen 00 6
BETWEEN TOTAL 5230 | 120219 | F=2.85 | F=3.4 | F=.001
2 AND 3 00 1 5 20 P=976
FOOT LOW 4114 | 13.7959 | P=097 15—.07
29 6
Transwom | HIGH 48.11 17.1204
en 11 9
TOTAL 43.23 14.9220
33 6
LOW 43.19 14.1336
35 9
Total HIGH 52.65 13.6258
52 0
TOTAL 47.76 14.5746
67 1
LOW 49.00 15.4704
FOOT Transmen 00 0
ANGLE HIGH 51.90 11.7692
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VARIABL | GENDER | EXTRAVERSI | MEA | Std. F and | F and | INTERACTI
ES ON N Deviati | p P(P) | ONG/P
on
BETWEEN 00 7 F=1.49 | F=13 | F=.052
3 AND 4 TOTAL 50.93 129213 |7 9 p=.821
FOOT 33 4 P=226 | P=77
LOW 44.19 | 20.5246 1
05 7
Transwom HIGH 44.88 21.5548
en &9 4
TOTAL 4440 | 20.4646
00 0
LOW 4574 | 18.9173
19 1
Total HIGH 4972 | 15.4154
41 3
TOTAL 47.66 | 17.2849
67 2
LOW 51.30 | 28.1387
00 4 F=.023 | F=54 | F=.140
FOOT HIGH 65.55 16.6337 P=.880 19 P=710
ANGLE Transmen 00 5 P=.02
BETWEEN TOTAL 60.80 | 21.7642 4
4 AND 5 00 P
FOOT LOw 5247 | 18.5327
62 3
Transwom HIGH 62.77 10.7561
en 78 4
TOTAL 55.56 | 17.0833
67 3
LOW 5209 | 21.6061
68 0
Total HIGH 64.68 | 14.9166
97 8
TOTAL 58.18 | 19.5764
33 4
LOW 85.99 | 12.5640
LEFT 00 1 F=693 |F=1.8 |F=792
STRIDE HIGH 78.44 12.0818 P=.409 35 P=.377
LENGTH | Transmen 00 0 P=18
TOTAL 80.95 | 12.5590 1
67 1
LOW 85.79 | 12.0867
52 9
Transwom HIGH 84.23 11.6805
en 33 4
TOTAL 8532 | 11.7864
67 0
LOW 85.85 | 12.0315
81 6
HIGH 8023 | 12.0612
Total 79 0
TOTAL 83.14 | 12.2745
17 7
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VARIABL | GENDER | EXTRAVERSI | MEA | Std. F and | F and | INTERACTI
ES ON N Deviati | p P (P) ON G/P
on
LOW 81.82 | 20.2278 | F=321 |F=01 | F=0879
00 6 P=573 |6 P=.769
RIGHT HIGH 80.19 13.0705 P=.89
STRIDE Transmen 50 2 9
LENGTH TOTAL 80.73 | 15.4763
67 8
LOW 82.86 11.3818
67 9
Transwom HIGH 83.51 12.4933
en 11 4
TOTAL 83.06 11.5104
00 6
LOW 82.52 14.4693
90 5
HIGH 81.22 12.7655
Total 41 4
TOTAL 81.89 13.5729
83 2
LOW 46.57 15.2674
00 7 F=115 | F=12 | F=574
LEFT HIGH 41.58 P=736 | 81 P=.452
STEP Transmen 50 7.00979 P=126
LENGTH TOTAL 4324 | 10.4998 3
67 1
LOW 43.67
pix 8.04711
Transwom HIGH 42.68 952437
en 89
TOTAL 4338 | ¢ 16035
00
LOW 44.60 10.7233
97 5
Total HIGH ‘7‘;92 7.71566
TOTAL 43.31 9.41003
33
LOW 43.68 10.1009
00 1
RIGHT - HIGH 38.80 10.0036
STEP ransmen 00 3 F=321 F=1.8 F=277
LENGTH TOTAL 40.42 10.1342 P=.573 82 P=.601
67 7 P:.17
6
LOW 4038 | ¢ comag
57
Transwom HIGH 38.21 772550
en 11
TOTAL 39.73 831755
33
LOW 41.44
111
Total 84 ? 86
HIGH 38.61 9.22148
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VARIABL GENDER | EXTRAVERSI MEA Std. F and F and INTERACTI
ES ON N Deviati | p P(P) | ONG/P
on
72
TOTAL 40.08 9.19826
00
LOW 24.27
00 84128 p 918 | F=12 | F=341
AVERAGE HIGH 23.63 9 57 P=.562
FOOT Transmen 00 .83546 P=0.01 P=126
LENGTH TOTAL 2384 | ga005 0 7
33
LOW 25.05 1.72614
71
Transwom | HIGH 24.85 1.69197
en 56
TOTAL 24.99 1.68921
67
LOW 24.80 153025
32
Total HIGH (2)‘3"01 127457
TOTAL 24.42 1 45646
00
Transmen LOW 15.50 5.23344 F=2.59 F=.13 F=.046
2ND FOOT 00 7 3 P=.831
ANGLE HIGH 16.30 5.40078 P=.113 P=71
00 7
TOTAL 16.03 5.26854
33
Transwom | LOW 13.57 3.98210
en 14
HIGH 13.77 5.76146
78
TOTAL 13.63 4.48356
33
Total LOW 14.19 4.43035
35
HIGH 15.51 5.53960
72
TOTAL 14.83 4.99887
33
Transmen LOW 12.40 4.81202
00
HIGH 13.60 2.98064 | F=.190 F=.17 F=317
3RD FOOT 00 P=.665 6 P=.576
ANGLE TOTAL 1320 | 3.65211 P=67
00 6
Transwom | LOW 13.61 5.19111
en 90
HIGH 13.44 4.55826
44
TOTAL 13.56 4.93183
67
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VARIABL | GENDER | EXTRAVERSI | MEA | Std. F and | F and | INTERACTI
ES ON N Deviati | p P(P) |ONG/P
on
Total LOW 1322 | 5.02467
58
HIGH 13.55 | 3.45983
17
TOTAL 13.38 | 4.30645
33
Transmen LOW 11.00 2.98142
00
4™ FOOT HIGH 15.00 | 3.75570
ANGLE 00
TOTAL 13.66 | 3.95957 |F=138 | F=1.9 | F=5.451
67 P=711 |96 P=.023
Transwom LOW 13.09 4.60331 5:. 16
en 52
HIGH 12.11 | 2.61937
11
TOTAL 12.80 | 4.08867
00
Total LOW 1241 | 421722
94
HIGH 14.10 | 3.65811
34
TOTAL 1323 | 4.01424
33
Transmen LOW 13.20 5.78888
5THFOOT 00
ANGLE HIGH 1585 | 6.30184
00 F=001 |F=63 |F=474
TOTAL 1496 | 6.16712 | P=979 |3 P=454
67 P:.43
Transwom | LOW 1447 | 7.01868 0
en 62
HIGH 14.66 | 5.83095
67
TOTAL 1453 | 6.58490
33
Total LOW 14.06 | 6.57741
45
HIGH 1548 | 6.08054
28
TOTAL 1475 | 6.32891
00
PRINCIPA LOW 36.00
L ANGLE 00 8.85689
BETWEEN
2D AND Transmen | 1OH 38'50 6.95474 | p=16.1 |F=34 |F=104
3RD FOOT 98 78 P=.749
TOTAL 33'00 7.79036 | p=000 | P=.06
7
Transwom Low %2'38 7.23517
en HIGH 3155 | 7.07303
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VARIABL | GENDER | EXTRAVERSI | MEA | Std. F and | F and | INTERACTI
ES ON N Deviati | p P(®) |ONGP
on
56
TOTAL 2933 | a
33
LOW 083 | gassl
87
Total HIGH 43&72 8.05293
TOTAL 2471.16 59899

Overall, no significant mean differences

existed for transgender people for low and high

extraversion for the majority of gait parameters, however, for the fourth- and fifth-foot
angles, high extraversion was associated with a greater foot angles. There was a significant
gender difference in foot angle between the first and second feet, average foot length, and
mean angle between the second and third feet, with trans men having a higher angular values
and trans women having higher average foot length. The only significant gender-
extraversion interaction was for the fourth foot angle.

Table 6 Two—Way Annova Analysis of Gait Variables W.R.T Gender, Openness to
and Openness to

Experience Personality Trait and Interaction between Gender

Experience.
VARIABLE | GENDER OP TO MEAN Std. F and F and Interactio
S EXP Deviatio p for PP n of G/P
n gender for OP
SECOND P=337 |2 P=.614
FOOT Transmen HIGH 182353 | 7.57074 P=270
ANGLE
TOTAL | 169333 | 6.53338
LOwW 143750 | 6.19125
Transwomen HIGH 15.5000 | 6.02495
TOTAL 14.6000 | 6.07198
LOW 14.6757 | 5.63252
Total HIGH 17.5217 | 7.17236
TOTAL | 157667 | 6.36294
LOW 64.8462 15.27441
- Transmen HIGH s66471 [ 1299972 | |
ANGLE TOTAL | 60.2000 1438246 | o p—sas | poog7
BETWEEN LOW 45.4583 15.02166 | p= 006
1 AND 2 Transwomen HIGH 52.0000 13.63818
TOTAL | 46.7667 14.76875
LOW 52.2703 17.60626
Total HIGH 55.4348 13.02035
TOTAL | 53.4833 15.96128
LOW
Transmen 47.0000 12.01388
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VARIABLE | GENDER OPTO | MEAN | Std. F and F and Interactio
S EXP Deviatio p for PP n of G/P
n gender for OP
FOOT HIGH 56.3529 | 12.41441
ANGLE TOTAL 52.3000 12.92191
BETWEEN LOW 11667 | 1443738 | F=2.89 | F=3.33 | F=.250
2AND 3 Transwomen | HIGH | 47.5000 | 1728294 | 5 oo | [ | P70
TOTAL | 43.2333 | 14.92206
LOW 43.8649 | 13.69948
Total HIGH 54.0435 | 13.99181
TOTAL | 47.7667 | 14.57461
LOW 482308 | 14.06624
FOOT Transmen HIGH 53.0000 11.98958
QESV%EEN TOTAL | 509333 | 12.92134 rioa | eatr | Emose
3 AND 4 LOW 44.0417 | 1950135 | o~ bl | p771
Transwomen HIGH 45.8333 26.01090 P=.269
TOTAL | 44.4000 | 20.46460
LOW 455135 | 17.69278
Total HIGH 51.1304 | 16.39097
TOTAL | 47.6667 | 17.28492
LOW 57.0769 | 27.40578
Transmen HIGH 63.6471 16.59421 F=.130 F=1.85 F=.048
i%%TLE TOTAL | 60.8000 | 21.76425 | P=720 ?’179 P=.828
BETWEEN LOW 53.7500 | 17.51087 :
4 AND 5 Transwomen HIGH 62.8333 14.24664
TOTAL | 55.5667 | 17.08333
LOW 549189 | 21.18618
Total HIGH 63.4348 | 15.70126
TOTAL | 58.1833 | 19.57644
LOW 87.2538 | 10.33220 | F=2.18 | F=.878 | F=5.376
LEFT Transmen HIGH 76.1412 12.20492 |3 P=.353 P=.024
STRIDE TOTAL | 80.9567 | 12.55901 | P=145
LENGTH LOW 843833 | 11.52206
Transwomen HIGH 89.1000 13.17907
TOTAL | 85.3267 | 11.78640
LOW 85.3919 | 11.06040
Total HIGH 79.5217 | 13.47816
TOTAL | 83.1417 | 12.27457
LOW 81.6385 | 17.41860 | F=295 | F=.040 | F=.037
Transmen HIGH 80.0471 14.33196 | P=590 P=.842 P=.849
g;?{lgE TOTAL | 80.7367 | 15.47638
LENGTH LOW 83.0667 | 12.38631
Transwomen HIGH 83.0333 7.91901
TOTAL | 83.0600 | 11.51046
LOW 82.5649 | 14.12913
HIGH 80.8261 | 12.86218
Total TOTAL
81.8983 | 13.57292
Transmen LOW 46.3769 | 13.27750
HIGH 40.8529 | 7.31797 | F=.483 | F=.079 | F=5.401
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VARIABLE GENDER OPTO MEAN Std. F and F and Interactio
S EXP Deviatio p for PP n of G/P
n gender for OP
LEFT STEP TOTAL 43.2467 10.49981 P=.490 P=.779 P=.024
LENGTH LOW 41.9708 | 8.28038
Transwomen HIGH 49.0167 6.50674
TOTAL 43.3800 8.36035
LOW 43.5189 10.34971
Total HIGH 42.9826 7.87428
TOTAL 43.3133 9.41003
LOW 42.6462 9.22105
Transmen HIGH 38.7294 10.73853
1;;(13311? TOTAL | 404267 | 10.13427 I I
LENGTH LOW 40.9208 8.20975 6 ) 1 ’ P::708
Transwomen HIGH 34,9833 7.57428 P=313 P=.072
TOTAL 39.7333 8.31755
LOW 41.5270 8.49123
Total HIGH 37.7522 9.98667
TOTAL 40.0800 9.19826
LOW 24.2462 17526
Transmen HIGH 23.5353 .84848 F=8.13 F=.666 F=.970
?C\)ISTRAGE TOTAL | 23.8433 | .87992 ?’ 006 P=418 | P=329
LENGTH LOW 24.9833 1.70107 ’
Transwomen HIGH 25.0500 1.79861
TOTAL 24.9967 1.68921
LOW 24.7243 1.47524
Total HIGH 23.9304 1.31198
TOTAL 24.4200 1.45646
Transmen LOW F=1.24 F=1.69 F=.102
SND EOOT 15.2308 4.60351 6 9 p— 751
ANGLE HIGH 16.6471 578708 P=.269 P=.198
TOTAL 1160333 | 5.26854
Transwomen | LOW 13.1667 | 4.03966
HIGH 15.5000 6.02495
TOTAL 13.6333 4.48356
Total LOW 13.8919 4.29977
HIGH 16.3478 5.73354
TOTAL | 14.8333 | 4.99887
Transmen LOW 11.3846 3.57161
HIGH 14.5882 3.14362
0 FOOT TOTAL | 13.2000 | 3.65211 Ez-égg g:1~55 Ezlf;io
ANGLE Transwomen LOW 13.5833 5.24128 ’ P=217 )
HIGH 13.5000 3.83406
TOTAL 13.5667 4.93183
Total LOW 12.8108 4.78910
HIGH 14.3043 3.28128
TOTAL 13.3833 4.30645
Transmen LOW 12.0769 3.40249
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VARIABLE GENDER OPTO MEAN Std. F and F and Interactio
S EXP Deviatio p for PP n of G/P
n gender for OP
HIGH 14.8824 4.01376
4™ FOOT TOTAL | 13.6667 | 3.95957
ANGLE Transwomen | LOW 130833 [426224 | | o0 | pg g
HIGH 116667 338625 | b 200 | p_sey | po7s
TOTAL 12.8000 4.08867
Total LOW 12.7297 3.96266
HIGH 14.0435 4.05057
TOTAL 13.2333 4.01424
Transmen LOW 12.6154 4.44482
STHFOOT HIGH 16.7647 6.79641
ANGLE TOTAL | 14.9667 | 6.16712 rm000 | Eeres | Eeon
Transwomen LOW 14.4167 6.03552 P=992 3 P= 340
HIGH 15.0000 9.14330 P=.207
TOTAL 14.5333 6.58490
Total LOW 13.7838 5.53341
HIGH 16.3043 7.29530
TOTAL 14.7500 6.32891
PRINCIPAL LOow 35.5385 | 7.28715
ANGLE
BETWEEN HIGH 41.647 7.2796
2ND AND 3RD | Transmen 1 0 F=16.5 F=3.48 F=.979
FOOT 3 2 P=.327
TOTA 39.000 7.7903 P=000 | P=067
L 0 6
LOW 28.958 7.2919
3 2
Transwome | HIGH 30.833 7.3598
n 3 0
TOTA 29.333 7.2174
L 3 8
LOW 31.270 7.8621
3 8
HIGH 38.826 8.6268
Total 1 7
TOTA 34.166 8.8989
L 7 9

The average foot lengths, left and right stride lengths, left and right step lengths, and the foot
angles between the first and second feet, second and third feet, and third and fourth feet, as
well as the second- and third-foot angles, did not reveal a significant mean difference
between transgender individuals with low and high openness to experience. Given that the
majority of gait measurements showed a non-significant interaction affect with gender,
openness to experience had a comparable impact on these indicators for trans women and

trans males.
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However, those who were more open to experience revealed significantly greater foot angles
between the fourth and fifth feet as compared to those who were less open to experience.
The second foot angle, third foot angle, and the foot angles between the first and second feet
all had significant gender effects; trans men typically had more angular values. However,
trans women's average foot lengths were longer. The angle shown between the fourth foot
also had a significant gender-openness interaction effect, suggesting there are gender
differences in openness to experience and this gait trait.

Major Findings

e With respect to demographic variables, there were no statistically significant
differences between trans men and trans women for height, weight or age (all p >
.05).

o Few gait parameters showed significant differences for the foot angle (between the
Ist-2nd and 2nd-3rd feet), the principal angle (between the 2nd—3rd feet), and
average foot length (all p <.05).

e Other gait parameters like stride length and step length (including other angles) did
not show statistically significant difference between groups.

e Regarding personality traits, chi-square tests showed that trans men scored
significantly higher than trans women in extraversion (p = .004) and openness to
experience (p = .003).

e Qait-personality relationship showed that trans men had significantly greater
extraversion and openness to experience were associated with greater 4th—5th foot
angles and longer stride/step lengths.

e Overall, the combination of gait parameters and personality traits provided better
indices for gender identification than either gait parameter or personality trait alone
and both variables may have potential forensic applied value for future researchers to
explore.

This study highlighted gait characteristics of transgender individuals in relation to
personality traits and their possible forensic relevance. There were no meaningful
differences in most of the gait parameters across groups. However, there were significant
differences in foot angle between the first and second feet, the principal angle between the
second and third feet, and average foot size. Trans men had larger angular values compared
to trans women, and trans women had longer average foot size, showing that gait can
represent quantifiable differences between gender identities. (Krishan, Kanchan, &
DiMaggio, 2015) (Nagare, Naik, & Khopkar, 2018)

Personality traits provided another layer of nuance. Extraversion and openness to experience
was higher in transmen, and gait characteristics (e.g. fourth foot angle, stride length, step
length) exhibited interaction effects with personality. The results suggest that while
psychological characteristics may influence movement in a subtle way, they are not
sufficient to be considered a forensic marker on their own. (Costa&McCrae,1992)
(Goldberg,1993).

From a practical perspective, gait and personality profiling together are promising as an

additional resource for cases where biological evidence is limited or absent. Many gait
features were unreliable for male or female classification, and considerations for biological
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variation due to hormonal treatments, surgical reconstruction, dress, and musculoskeletal
variation should be given full consideration. (Wierckx et al., 2014) (Wiik et al., 2019).

In summary gait analysis and personality trait should be thought as complementary aspects
of a multi-factorial forensic context that necessitates standardization, ethical consideration
and interdisciplinary cooperation for valid use in the court.

REFERENCES

Adlou, B., Sharma, R., & Mehta, P. (2025). Personality traits and walking performance: Insights
from Big Five dimensions. Journal of Behavioral Science and Movement Studies, 14(2),
55-68.

Badiye, A., Kapoor, N., & Kumar, S. (2022). Forensic gait analysis in criminal investigations:
Current practices and challenges. StatPearls. Treasure Island, FL: StatPearls Publishing.

Baryah, N., Krishan, K., Kanchan, T., & Ngangom, C. (2019). Role of forensic gait analysis in
crime scene investigation. Journal of Forensic and Legal Medicine, 61, 45-49.

Boonstra, A. M., Fidler, V., Eisma, W. H., & Hof, A. L. (2008). Sex differences in gait:
Kinematic and  kinetic  patterns. Gait &  Posture, 28(4), 675-682.
https://doi.org/10.1016/j.gaitpost.2008.05.007

Costa, P. T., & McCrae, R. R. (1992). Revised NEO Personality Inventory (NEO-PI-R) and
NEO Five-Factor Inventory (NEO-FFI) professional manual. Odessa, FL: Psychological
Assessment Resources.

Ford, C. S., Cheung, D., & Sudhakar, S. (2022). Transitional gait characteristics: Forensic
implications of mid-transition gender identity. Forensic Science International, 332,

111198.
Goldberg, L. R. (1993). The structure of phenotypic personality traits. American Psychologist,
48(1), 26-34.

Krishan, K., Kanchan, T., & DiMaggio, J. A. (2015). A review of sex differences in gait and
their forensic implications. Forensic Science International, 258, 40-46.

Nagare, S. P., Naik, V. A., & Khopkar, U. S. (2018). Sexual dimorphism in human gait: An
anthropological and forensic perspective. The Anthropologist, 31(1-3), 25-32.

Wiik, A., Lundberg, T. R., Rullman, E., Andersson, D. P., Holmberg, M., & Ekman, A. (2019).
Muscle strength and anthropometry in transgender men after long-term testosterone
therapy. Scandinavian Journal of Medicine & Science in Sports, 29(5), 752—763.

Wierckx, K., Van de Peer, F., Verhaeghe, E., Dedecker, D., Van Caenegem, E., Toye, K., ... &
T’Sjoen, G. (2014). Short- and long-term clinical and hormonal effects of cross-sex
hormone treatment in trans persons. Psychoneuroendocrinology, 39, 118—126.

Acknowledgment
The author(s) appreciates all those who participated in the study and helped to facilitate the
research process.

Conflict of Interest
The author(s) declared no conflict of interest.

How to cite this article: Kudtarkar, A.A., D’Souza, L., Prakruthi, M. & Siddharth, M. (2025).
Unveiling the Relationship Between Gait Patterns and Personality Traits in Transgender
Populations. International Journal of Indian Psychology, 13(4), 1753-1768. DIP:18.01.160.
20251304, DOI:10.25215/1304.160

© The International Journal of Indian Psychology, ISSN 2348-5396 (e)| ISSN: 2349-3429 (p) | 1768



