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Introduction

This study explores how emotional states—joy, sadness, anger,
and fear—affect the biomechanics of gait initiation and sit-to-
walk transitions in healthy young adults. Previous research
indicates that emotions can impact motor performance, including
gait and balance, but the specific biomechanical effects remain
unclear. By examining changes in key parameters like the center
of mass (COM)-ankle angle, this research aims to uncover how
emotions influence movement coordination and planning. The
findings could offer new insights into the relationship between
emotions and motor control, potentially guiding therapeutic
strategies to improve mobility and balance in individuals with
emotional and mood disorders.

Methods

3 young, healthy adults were recruited from the university
community (age = 22 + 0.8165 years, sex = 2 Females, body-
mass index = 20.53 + 1.108 kg/m?). Participants were excluded
if they had a history of neurological or neuromuscular conditions
that may affect their gait. Participants were fitted with a motion
capture suit and markers (n=74) and instructed to walk over a 10-
meter walkway at a self-selected pace. Additionally, they
performed sit-to-walk trials in which they transitioned from
sitting in a chair to walking, both in triplicate. After collecting
baseline trials, participants were instructed to recall a memory
associated with the following emotions: Anger, sadness,
Neutrality, joy, and fear. Participants then repeated baseline trials
with specific emotions in mind. 16-motion capture cameras
(VICON, United Kingdom) and 8 force plates (Kistler, Germany)
were used to collect marker and force data during gait and sit-to-

walk trials. Key metrics included the mean Center of Mass
(COM)-Ankle Angle at heel strike (HS), toe off (TO), and seat-
off (SO. sit-to-walk only). HS was defined as the foot's contact
with the ground at the first step. TO was defined as when the first
stepping foot leaves the ground for the subsequent step. SO was
defined as the COM peak upward velocity.

Results and Discussion

The study suggests trends where emotions like anger and joy
might lead to a more forceful gait and fear to a more cautious one,
but the results are not statistically significant, possibly due to the
small sample size of only three participants. A larger sample size
could provide more definitive evidence of the impact of emotions
on gait initiation and transitions, enhancing the reliability and
generalizability of the findings.
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Table 1: Gait initiation moments for walking (middle 4 columns) and sit-to-walk (right 4 columns) for baseline and targeted emotions.

Walking Sit-To-Walk

Trial Types HS ) TO ) Pvaluie  Cohen’sD | SO () TO ©) Pvalue _ Cohen’s D

Baseline 1732 1.84  25.90+0.29 17.81£033  21.14+139
HS=0.58 HS=0.49 SO=067 SO=-0.12
Anger IBOL£076 28714201 0 (o 1o p0c | 17704129 2168152 TO=068 TO=037
HS=0.68 HS=036 S0=042  SO=1.07
Sadness 17804037 28095293 10 107 To— o5 | 1817034 2068+235 TO-052 TO=-024
HS=0.82 HS=-0.20 SO=025 SO=-034
Neutral 17065037 2787178 0 (13 oo iss | 17424142 2126129 TO-078  TO=009
HS=047 HS=0.65 SO=080  SO=-043
Joy IBI7+015 26915065 0_007 To—nof | 1751094 2141£226 TO=047  TO=0.14
HS=0.17 HS=-137 SO=058  SO=-0.49
Fear 1553015 2797234 10 150 oo o4 | 1741110 2072£130 TO=072  TO=-031

Cohen’s D values: small (0.2), medium (0.5), and large (0.8)
P-values: p<0.05 (correlating observation)



