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ABSTRACT- The objective of the present study was to
evaluate step length of middle-aged adults and older adults.
Ten adults (14 middle age adults and 14 older adults) were
recruited from a local community. They were all physically
healthy and not injured in the last 6 months. One marker was
placed on each heel (right and left heels) and the position
data were collected during subsequent 5-minute walking on
a straight track (15m long). The results indicated that step
length of middle-age adults were larger than that of older
adults during their natural gait. The study concluded that
middle-age adults would likely to be involved in slips and
falls.
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I. INTRODUCTION

Age-related gait characteristics and poor postural control
are a major cause for slips and falls among older adults [1].
Slips and falls were major health hazards that threatened the
quality of their life [1].

A person experienced a fall tended to curtail their habits
or daily activities and, as a result, it caused functional and
physical declines, and large economic and personal losses
[1]. Heel contact velocity, center of mass (COM) velocity,
required coefficient of friction (RCOF), step length, and
muscle weakness were suggested to be major factors that
increased the likelihood of slips and falls [2]. Middle age
adults’ muscle strength was similar to that of older adults,
but, lower than that of younger adults [3]. The study [3]
suggested that middle-aged adults could be at a higher risk
of musculoskeletal injuries. However, a different study [4]
suggested that older adults’ muscular strength was lower
than that of middle-aged adults. Muscular strength
degradation may be associated with reduced functional and
physical capabilities [5]. Muscular strength reduction may
be associated with the likelihood of slips and falls [6]. In the
previous research [7,8] and middle-aged adults were
susceptible to heel contact velocity and COM velocity have
been studied in older adults and middle-aged adults. Yet,
step length is not evaluated. The present study was to
compare step length of older adults to that of middle-age

1. METHOD

A. Participants

The subjects of the present study (n=28) were recruited
from local community. Fourteen subjects were older adults
and another 14 subjects were middle-age adults. They did
not indicate previous injuries in the lower extremity in the
past 6 months. They were included if they indicated no
history of musculoskeletal injuries in the past 6 months.
Older adults were all over 65 years of age and middle-age
adults ranged from 40 to 51 years of age (Table 1).

Table 1: Age, Height, Weight of Two Groups (Mean (SD)

Group Age(years) | Height(cm) | Weight(kg)
445 170.87 80.15
Middle-age (3.90) (7.21) (17.62)
70.6 168.49 72.58
Older (3.67) (9.09) (16.30)

B. Procedure

Two heel markers were placed on the skin at anatomically
significant landmarks to monitor heel-to-heel distances.
Participants were asked to walk at their preferred walking
speed by standing with feet together at either side of the
walking track (15m long). Heel-to-heel distances were
measured as step lengths. A gait cycle was defined from the
first heel contact to the second heel contact of the right foot.
Step lengths during a gait cycle were averaged and step
lengths during 5 gait cycles were averaged for data analysis.

The position data of the markers were detected by
eight-camera Prime 17W system (Natural Point, Inc, DBA
Optitrack). Kinematic data (markers’ locations) were
sampled and recorded at 120Hz.

They were instructed to walk for about 5 minutes at their
natural speed. Actual data collection started after 2 minutes
of walking.

C. Step Length

The linear distance between the heel markers was
calculated in the direction of progression between
successive points of foot-to-floor contact of the first foot
(X1, Y1) and other foot (X2, Y2).
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11l. RESULTS

One-way ANOVA results suggested that there was a
significant difference (p<0.01, F=12.87) in step length
between older adults and middle-age adults. The results
indicated that step length in middle age adults was larger
than that in older adults (Table 2).

Table 2: Data and ANOVA Summary in Step Length of Two
Groups

Data Summary (cm)

Groups N Mean SD
Middle-Age Adults | 14 70.42 6.55
Older Adults 14 61.39 6.76
ANOVA Summary
De%;ees Sum of Mean
Source Freedom Squares Square F-Stat  P-Value
DF S8 MS
BT 57111 57111  12.87  0.001
Groups
Uit 26 115343 4436
Groups
Total: 27 1724.54

IV. DISCUSSION

The study objective was to evaluate step length of middle
age adults and older adults while walking on the leveled
floor.

Previous studies reported that step lengths associated with
walking velocity and RCOF would influence the likelihood
of slips due to their effects on the horizontal shear force
component (i.e. RCOF) at heel contact phase [6,9]. It was
suggested that shorter step length has been thought to
provide a stable gait contributing to a decreased RCOF
[10,11]. In other words, increasing the step length would, in
general, increase RCOF [12,13]. A previous study [3]
reported that lower extremity strength of middle age adults
was similar to that of older adults. The results from the
previous study [3] gave a great insight into running the
present study. In the present study, the results suggested that
larger step length of middle-age adults with lower muscular
strength could allow us to speculate that middle-age adults
may be at a higher risk of falls compared to older adults.

V. CONCLUSION

The study concluded that middle age adults’ step lengths
were larger than that of older adults.

VI. RESEARCH QUESTION

1. What will be other factors influencing the likelihood of
slips and falls besides step length in middle age adults?

2. Why middle-age adults’ step length is larger than older
adults?

3. Will Larger step length in middle age adults increase the
likelihood of slips and falls?
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