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ABSTRACT

Background and Purpose: Gait is one of the
outcome measures used in evaluation in the field
of rehabilitation and there is a need for reference
data of gait parameters primarily to understand
the physiological significance of these parameters,
describe their changes in pathologic gait for better
understanding of pathophysiology and be able to
provide the appropriate therapeutic approach. The
purpose of this study was: 1) To derive a reference
data of spatiotemporal parameters of gait among
Filipinos, which include step time, stride time, stance
time, swing time, single limb support time, double
limb support time, cadence, speed, step length, stride
length, and step width; 2) To determine correlation
of age, gender, and anthropometric measures with
spatiotemporal parameters, and 3) To determine
gait symmetry.

Materials and Methods: In this cross-sectional
study, 374 participants aged 20-69 years (males =
181, females = 193) were included. They were asked
to walk in their comfortable speed. Spatiotemporal
parameters were obtained using the Vicon motion
capture system.
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Results: The walking speed, step length, stride
length, and step width declined with age. Filipino
men demonstrated higher values in all parameters
except cadence which is higher in Filipino women.
Height and leg length both have positive correlation
with all parameters except for cadence. Weight
has a positive correlation with all spatiotemporal
parameters except for cadence, swing time, single
limb support time, and speed. Cadence and stride
length were symmetrical between right and left lower
extremities.

Conclusion: Spatiotemporal parameters among
healthy Filipinos 20-69 years old were presented
including their correlations with age, gender, and
anthropometric measures. This can serve as a
reference for future studies in gait where Filipinos
are the participants.
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INTRODUCTION
An essential requirement for a satisfactory
quality of life is ambulation.[1] The most

commonly reported measurements of gait are the
spatiotemporal parameters which include walking
speed, stride time and length, step time and
length, as well as the durations of stance phase
and swing phase.[2] Aside from spatiotemporal
parameters, gait symmetry is another measure
gaining acceptance and used as an indicator

https://www.jmust.org
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of fall risk, fear of falling, and the capacity for
community ambulation.[3]

Gait analysis provides important information on
the functional capacity of patients when making
disability assessments and treatment planning.[4]
One of its main tasks is to determine whether a motion
is physiological or if it differs, how much it differs
from normal values.[5] The aim of rehabilitation is to
improve function, therefore, a reference data of gait
parameters is warranted.[2]

Studies on gait have been primarily undertaken
in Western countries, ie, United States, France,
and ltaly with a few studies performed on Korean
nationalities investigating normal gait patterns.
These studies have shown that spatiotemporal gait
parameters are affected by culture as well.[6]

To date there is no reference data on gait
parameters among Filipinos. This paper reports on the
reference data of normal Filipino gait pattern using
the 3D motion capture system. It also determined
the correlation of age, gender, and anthropometric
measures (height, weight, body mass index, true leg
length) with the different spatiotemporal parameters
of gait (step time, stride time, stance time, swing
time, single limb support time, double limb support
time, cadence, speed, step length, stride length,
and step width). Lastly, it determined the symmetry
pattern of spatiotemporal parameters between the
right and left lower extremity during gait.

METHODOLOGY

Study Design and Subijects

A cross sectional study was performed. All the
subjects understood the purpose of this study and
gave their written and informed consent prior fo their
participation. The study protocol was approved by
the Ethical Review Committee and complied with the
ethical principles of the Declaration of Helsinki.
Participants were recruited from the barangays of
the city of Manila. With a total population of our
city of 1,642,743, sample size of at least 372 will
be needed to obtain a confidence level of 95% and
an alpha level of 0.05. The sample was divided
info males and females with three age categories
per gender 20-39 years old as young adults (YA),
40-59 years old as middle adults (MA), and 60-69
years old as young old (YO), based on the physical
development stage in adulthood where young adults

(20-39 vyears old) would have peak of physical

abilities, middle adults (40-59 years old) would
have gradual physical decline and young old (>60
years old) would have further decrease in reaction
time as well as diminished muscle strength.

They filled out the data sheet for their demographic
data and were examined by the physician of the
research team to determine their eligibility for the
study. The following anthropometric measurements
were acquired: height using a stadiometer to
the nearest 0.01 cm, weight using an electronic
weighing scale to the nearest 0.05 kg, body mass
index (formula) and true leg length in centimeters
(measured from the anterior superior iliac spine to
medial malleolus).

Males and females aged 20-69 years old were
included in the study. The exclusion criteria were as
follows: presence of cardiac, pulmonary, orthopedic,
neurologic or rheumatic disease which prevented
the participants from walking at least 10 meters
without pain, previous surgery of the lower extremity
that could limit ambulation, presence of lower limb
deformity, use of assistive devices or lower extremity
orthoses, presence of significant balance problem
as assessed by standing stork test and blindness.

Gait Analysis

All data collections were conducted at the Human
Performance Laboratory. The Vicon motion capture
system was used to record spatiotemporal gait
parameters. The 39 reflectors for motion analysis
were placed on landmarks based on the study of
Clark, Barnes, Holton, Summers, Stratton, 2016.
Proper calibration of the instrument was done before
the gait recording of each subject. Gait recording
was done using the 8m walkway with ten trials. All
data were uploaded into the Vicon Nexus software.
These were directly imported to Microsoft Excel.

Statistical Analysis

Data was encoded in a purpose built Microsoft Excel
file. SPSS (version 23) was used for statistical analysis.
Mean percentages and standard deviations were
obtained for descriptive data and spatiotemporal
gait parameters. Analysis of variance was used to
determine the differences of the anthropometric data
and spatiotemporal gait parameters of the different
age groups. Pearson’s correlation coefficient was
computed to measure the strength of relationship
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between age, weight, height, body mass index, and
leg length to the spatiotemporal parameters. The Eta
coefficient was used to determine if a relationship
exists between spatiotemporal parameters and
gender which is a categorical variable. Ratio index
was computed to determine symmetry of the lower
extremities during gait for each spatiotemporal
parameter, assuming that X < X/, where X and X are
the values of the right and left limbs, the factors were
calculated as follows: Rl Ratio Index) = (1 - X /X))
x 100%, where Rl = O indicates full symmetry while
RI > to 1 indicates asymmetry.[7]

Spatiotemporal parameters were divided into
101, 25", 50", 75", and 90" percentiles. The data
was analyzed for male and female participants.
Parameters were also analyzed according to age
as 20-39 (young adult), 40-59 (middle adult)
and 60-69 (young old) age categories. All tests
of hypotheses were assessed at the 5% level of
significance. A p-value of less than 0.05 was
considered significant.

‘ 431 Recruited ‘
!

‘ 404 Tested 1

3

RESULTS

Participants’ Characteristics:

A total of 431 participants were examined but 27
were excluded due to uncontrolled hypertension
(n=17), poor balance using the stork test (n=2), pes
planus (n=2), and a history of cardiac pathology
(n=2), severe hallux valgus (n=1), previous hip
fracture (n=1), previous knee fracture (n=1), and
peripheral arterial occlusive disease (n=1). An
additional 30 participants were excluded due to data
error gathering giving a total of 374 participants
included. (Figure 1)

Age and gender distribution of the subjects are
shown in Table 1. There was an equal distribution of
males and females in the YA and YO except in the
MA where there were more females compared to
males (55.6% vs 44.4%).

There was a significant difference in height and
leg length measurements in all participants with the
YA being taller and having longer leg lengths for

27 excluded: 17 uncontrolled )
hypertension, 2 poor balance, 2 pes
planus, 2 cardiac pathology, 1

hallux valgus, 1 hip fracture, 1 knee
fracture, 1 peripheral occlusive )

30 excluded due to data error

gathering
374 Total data
gathered
Figure 1. Consort Diagram
Table 1. Age and Sex Characteristics
Age group Male Female Total

20-39 years old 114 (50.2% of age group) 113 (49.8% of age group) 227 (60% of total population)

(60% of total population)

40-59 years old 56 (44.4% of age group) 70 (55.6% of age group) 126 (33% of total population)

(33% of total population)

60-69 years old 11 (52.4% of age group) 10 (47.6% of age group) 21 (7% of total population)

(7% of total population)

TOTAL 181 (48.4% of total)

193 (51.6% of total) 374 (100%)
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Table 2. Anthropometric characteristics according to age and gender

All Age 20 -39 Age 40 -59 Age 60 -69 P value
Young adult Middle adult Young old

Height (centimeters) 159.66 156.27 156.57 0.00*
Weight (kilos) 63.82 61.80 57.64 0.08
BMI (kilos/meter?) 25.01 25.35 23.67 0.30
Right leg length (centimeters) 84.60 82.30 82.48 0.00*
Left leg length 84.46 82.24 82.45 0.00*
(centimeters)
Males Age 20 -39 Age 40 -59 Age 60 -69 P value
Height (centimeters) 165.52 162.46 164.14 0.01*
Weight (kilos) 68.95 66.12 57.23 0.02*
BMI (kilos/meters?) 25.06 25.07 21.27 0.02*
Right leg length (centimeters) 87.16 85.63 86.50 0.18
Left leg length (centimeters) 87.08 85.51 86.36 0.17
Females Age 20 -39 Age 40 -59 Age 60 -69 P value
Height (centimeters) 153.74 151.33 148.75 0.01*
Weight (kilos) 58.64 58.25 58.10 0.98
BMI (kilos/meters?) 24.97 25.58 26.31 0.56
Right leg length (centimeters) 82.02 79.64 78.05 0.00*
Left leg length 81.81 79.62 78.15 0.00*

(centimeters)

*significant at 0.05 level

both extremities. These were also evident among the
female participants. Among the male participants,
the YA are taller and heavier when compared to the
MA and YO. Body mass index was highest for the
YA when compared to the YO. However, there was
no statistical difference between YA and MA. There
were significant differences in height, weight, and
body mass index in all age groups (Table 2).

Spatiotemporal Gait Parameters

There was a significant difference in  all
spatiolemporal parameters between males and
females. Males have statistically higher values in all
spatiotemporal parameters than females except for
cadence (Table 3).

There were no significant differences in the
means of the following spatiotemporal parameters:
step time, stride time, stance time, swing tfime,
single limb support time, double limb support time,
and cadence among all age groups. There were
significant differences in the means of YA vs YO age
groups and MA vs YO age groups with regard to
speed and step width, where the young and middle
adult age groups have significantly faster speed and

greater step width than the young old age group
participants. The YA, MA, and YO age groups are
significantly different from each other in step length
and stride length (Table 4).

YA = young adult; MA = middle adult; YO =
young old; NS = no significant difference

Correlation of spatiotemporal parameters with
gender, age, and anthropometric measures

Age has a negative correlation with speed, step
length, stride length and step width, but no correlation
with step time, stride time, stance time, swing time,
single and double limb support time, and cadence.

Weight has a positive correlation with step time,
stride time, stance time, double limb support time,
step length, stride length, and step width, but a
negative correlation with cadence and no correlation
with swing time, single limb support time, and speed.

Height has a positive correlation with all the
gait parameters except for cadence which had a
negative correlation and double limb support time
which had no correlation.

Body mass index has a positive correlation with
stance time, double limb support time, and step
width but a negative correlation with swing time,
single limb support time, speed, step length, and
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Table 3. Spatiotemporal parameters of males and females

Parameters Sex
Male Female
Mean + Mean + p-value
Standard Deviation Standard Deviation
Step time (seconds) 0.54 0.04 0.52 0.03 0.00*
Stride time (seconds) 1.09 0.08 1.05 0.07 0.00*
Stance time (seconds) 0.62 0.05 0.61 0.05 0.00*
Swing time (seconds) 0.47 0.03 0.44 0.03 0.00*
Single limb support time (seconds) 0.46 0.03 0.44 0.03 0.00*
Double limb support time (seconds) 0.08 0.02 0.08 0.02 0.00*
Cadence (steps/minute) 111.61 7.83 115.82 8.33 0.00*
Speed (meters/second) 1.15 0.14 1.12 0.12 0.00*
Step length (meters) 0.62 0.05 0.58 0.05 0.00*
Stride length (meters) 1.22 0.11 1.16 0.09 0.00*
Step width (meters) 0.09 0.03 0.08 00.03 0.00*
*significant at 0.05 level
Table 4. Spatiotemporal parameters as to age groups in all participants, males and females
Parameters Age Category
20-39 (YA) 40-59 (MA) 60-69 (YO) ANOVA
Mean * standard Mean * standard Mean * standard p-value  Significantly
deviation (SD) deviation (SD) deviation (SD) different pairs
under DMRY
Step time 0.53 0.04 0.53 0.04 0.53 0.03 0.84 NS
Stride time 1.07 0.07 1.07 0.08 1.07 0.07 0.79 NS
Stance time 0.61 0.05 0.61 0.05 0.62 0.05 0.55 NS
Swing time 0.45 0.03 0.45 0.04 0.45 0.03 0.98 NS
Single limb support 0.45 0.03 0.45 0.04 0.45 0.03 0.83 NS
time
Double limb support 0.08 0.02 0.08 0.02 0.09 0.02 0.14 NS
time
Cadence 113.65 7.79 114.04 9.28 112.86 7.29 0.65 NS
Speed 1.15 0.13 1.12 0.13 1.06 0.13 0.00 YA vs. YO;
MA vs. YO
Step length 0.61 0.05 0.59 0.05 0.56 0.06 0.00 YA vs MA;
MA vs. YO;
YA vs. YO
Stride length 1.21 0.10 1.17 0.10 1.12 0.11 0.00  YAvs. MA;
MA vs. YO;
YA vs. YO
Step width 0.09 0.03 0.09 0.03 0.08 0.04 0.00 YA vs. YO; MA
vs. YO

YA = young adult; MA = middle adult; YO = young old; NS = no significant difference

stride length and no correlation with step time, stride
time, and cadence.

Lastly, true leg length has a positive correlation with
step time, stride time, stance time, swing time, single

limb support time, step length, stride length and step
width but a negative correlation with cadence and
no correlation with double limb support time and

speed (Table 5).
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Using the Eta coefficient, gender is a significant
variable for all spatiotemporal parameters of gait
except for speed. Males demonstrated a longer step
time, stride time, stance time, swing time, and single
limb support time and longer step length, stride
length, and step width than females. Females had a
significantly higher cadence as compared to males
(Table 6).

The ratio index was computed to determine
symmetry of the right and left lower extremities.
Minimal asymmetry was noted between the right
and left lower extremity in stance time, double limb
support time, step width, and step length in the MA
and YO age groups ranging from 0.01 to 0.20.
Minimal asymmetry was likewise noted in swing
time and speed in all age groups ranging from

0.01 to 0.02. Step time, stride time, and single limb
support were minimally asymmetric as well among
the female YO age group ranging from 0.01 to
0.02. Cadence and stride length were symmetrical
in all participants.

The mean and percentile rank of spatiotemporal
parameters per gender and age group were included
as a supplementary file.

DISCUSSION

This study, to our knowledge, is the first descriptive
statistics for reference data of 11 spatiotemporal
parameters namely: step time, stride time, stance
time, swing time, single limb support time, double
limb support time, cadence, speed, step length,

Table 5. Pearson’s correlation of gait parameters with age and anthropometric measures

Age Weight  Height (cm) BMI Rirveleg Ltrueleg

(kg) length length

R Step time Pearson r .009 1427 2627 .017 314 .325™
pvalue .862 .006 .000 742 .000 .000
N 374 374 374 374 374 374

R Stride time Pearson r 017 1737 .289" .033 329" .335™
pvalue 748 .001 .000 526 .000 .000
N 374 374 374 374 374 374

R Stance time Pearson r .026 .205™ .183™ 1377 .248™ .258™
pvalue 621 .000 .000 .008 .000 .000
N 374 374 374 374 374 374

R Swing time Pearson r -.002 .071 3527 -.129" .343™ .342™
pvalue 973 168 .000 .012 .000 .000
N 374 374 374 374 374 374

R Single limb Pearson r -0 .037 .330™ =151 322 332"
support fime pvalue 825 471 .000 .003 .000 .000
N 374 374 374 374 374 374
R Double limb Pearson r .033 199 -.023 256" .082 .085
support fime pvalue 522 .000 660 .000 113 102
N 374 374 374 374 374 374

R Cadence Pearson r .024 -.128" -.266" .002 -316" -.325"
pvalue .650 .013 .000 .965 .000 .000
N 374 374 374 374 374 374
R Speed Pearson r -.192" -.014 166 -131° .075 .083
pvalue .000 794 .001 .011 146 110
N 374 374 374 374 374 374

R Step length Pearson r -.242 .103" 413 -.140" .320™ .336™
pvalue .000 .046 .000 .007 .000 .000
N 374 374 374 374 374 374
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Table 5. Pearson’s correlation of gait parameters with age and anthropometric measures

Age Weight Height (cm) BMI R true leg Ltrueleg

(kg) length length

R Stride length Pearson r -.247" 1297 432" -121" 347" 364"
pvalue .000 .012 .000 .019 .000 .000
N 374 374 374 374 374 374
R Step width Pearson r - 157" .343™ 136" 3167 .082 .084
pvalue .002 .000 .008 .000 112 104
N 374 374 374 374 374 374

L Step time Pearson r .014 184" .288™ .043 .324™ 327
pvalue 786 .000 .000 402 .000 .000
N 374 374 374 374 374 374

L Stride time Pearson r .029 777 .282" .042 3227 329
pvalue 573 .001 .000 421 .000 .000
N 374 374 374 374 374 374

L Stance time Pearson r .031 218" 190 145 255" 259"
pvalue .545 .000 .000 .005 .000 .000
N 374 374 374 374 374 374

L Swing time Pearson r 017 .062 .343™ -.130° 3327 .343™
pvalue 737 231 .000 .012 .000 .000
N 374 374 374 374 374 374

L Single limb Pearson r -.003 .077 .359" -.125 3517 352"
support fime pvalue 960 139 .000 016 .000 .000
N 374 374 374 374 374 374
L Double limb Pearson r .029 207" -.053 274 .024 .027
support fime pvalue 574 .000 306 .000 649 601
N 374 374 374 374 374 374

L Cadence Pearson r -.008 -.192" —-.299" -.047 -.329" -.332"
pvalue .884 .000 .000 .360 .000 .000
N 374 374 374 374 374 374
L Speed Pearson r -197" -.013 1427 -.109" .074 .083
pvalue .000 797 .006 .034 152 .108
N 374 374 374 374 374 374

L Step length Pearson r —.247" 1347 424" -.107" 3627 3757
pvalue .000 .010 .000 .039 .000 .000
N 374 374 374 374 374 374

L Stride length Pearson r -.242" 1377 433" =111 353 3677
pvalue .000 .008 .000 .032 .000 .000
N 374 374 374 374 374 374

L Step width Pearson r -.096 315 155" 278" .094 .102°
pvalue .063 .000 .003 .000 .069 .050
N 374 374 374 374 374 374

R = right; L = left; *significant at 0.05 level; **significant at 0.01 level
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Table 6. Eta Coefficient of sex with gait parameters

Eta p-value
R Step time * Sex .240 0.000*
R Stride time * Sex .260 0.000*
R Stance time * Sex A1 0.029*
R Swing time * Sex .398 0.000*
R Single limb support time * Sex .379 0.000*
R Double limb support time * Sex 133 0.009*
R Cadence * Sex .240 0.000*
R Speed * Sex 115 0.023*
R Step length * Sex 315 0.000*
R Stride length * Sex 327 0.000*
R Step width * Sex 112 0.028*
L Step time * Sex .264 0.000*
L Stride time * Sex .252 0.000)
L Stance time * Sex 132 0.009*
L Swing time * Sex 367 0.000*
L Single limb support time * Sex .398 0.000*
L Double limb support time * Sex 149 0.003*
L Cadence * Sex 267 0.000*
L Speed * Sex .092 0.069
L Step length * Sex .331 0.000*
L Stride length * Sex 336 0.000*
L Step width * Sex .205 0.000

*significant at 0.05 level

stride length, and step width, according to age and
gender in percentile ranking and is the first known
reference data on gait among Filipinos. These data
could provide clinicians and researchers values
against which measurements can be compared for
assessing and interpreting gait dysfunction.[8]

In comparison to the Filipino data we have
gathered, the French have the fastest walking speed
at 144 cm/min followed by the Americans at 130.6
cm/min, then the ltalians at 125.6 ¢cm/min. Filipino
women have a mean speed of 115.9 cm/min which
is a little faster than the Korean women at 112.5
cm/min, while Filipino men almost have the same
walking speed as the Korean men at 111.7 cm/
min and 111.8 cm/min, respectively. Italians have
the longest stride length (cm) at 140 cm, followed
by the French at 139 c¢cm and then the Americans
at 136.1 cm. Likewise, Filipino and Korean stride
length values are closer with mean value of 115.8
cm among Filipino women and 116.7 ¢cm among
Korean women and 122.5 cm among Filipino men

and 126.6 cm among Korean men. Filipino women
have the greatest cadence (step/min) at 115.9
followed by Korean women at 112.5. Cadence
mean values in steps/min are almost equal at
111.6 for Americans, 111.8 for Korean men and
111.7 for Filipino men with ltalians having the least
number of steps/minute at 105.6. The Koreans have
a greater step width (cm) with mean value of 16.7
cm for women and 19.4 c¢m for men as compared
to only 8.3 cm and 9.0 cm for Filipino females
and males, respectively (Table 7). The stride length
and walking speed of Filipinos and Koreans are
significantly smaller and slower than Americans and
Caucasians. This difference is thought to be affected
by the stature difference between race because taller
people have longer stride lengths and stride length is
strongly correlated with walking speed.[9]

Walking speed, step length, stride length and step
width decline significantly with age. Absolute values
for all the above parameters were higher in men
than women at all ages. These finding of decline in
walking speed values and stride length as you age
also confers with the findings of Samson, et al. and
Buchner, et al.[10,11]

With regard to gender our study showed that all
spatiotemporal parameters namely step time, stride
time, stance time, swing time, single limb support
time, double limb support time, speed, step length,
stride length, and step width were significantly
increased in men, except for cadence which was
significantly increased in women. These findings were
also in accordance with the studies by Callisaya,
Blizzard, Schmidt, McGinley & Srikanth [12] where
mean cadence for men was 107.2 steps/min and
women was 114.6 steps/min, stride length of 130
cm for men and 115 cm for women, step time of
0.56 for men and 0.53 for women, step width of 10
cm for men and 7.9 cm for women. According to
Hollmann, et al. [8], men tended to walk with longer
strides but with lower cadence. This could further be
explained by the fact that the women’s physique is
significantly smaller than men in terms of height and
leg length that it takes more steps to cover a certain
distance by women participants as compared fo the
men.[13]

The body mass index in our study has a positive
correlation with stance time, double limb supporttime,
and step width and a negative correlation with swing
time, single limb support time, speed, step length,
and stride length and no significant correlation with
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Table 7. Comparison of the spatiotemporal parameters of studies from different countries

Parameters Our study Kadaba (1989)
Philippines USA
Subjects N =374 N =40
Age: 20-69 Age: 18-40
Cadence (steps/min) 130.3 (M) 111.6
111.8 (F)
Speed (meters/second) 1.15 (20-39) 1.306
1.11 (40-59)
1.06 (60-69)
Stride length (cm) 120 (M) 136.1
114 (F)
Step width (cm) 9 (M)
7 (F)

Auvinet (2002)
France

N =282
Age: 20-98

Benedetti (1998)
Italy

N =20
Age: 20-72
105.6 (M)
111.6 (F)
1.29 (M)
1.19 (F)

Cho (2004)
Korea

N =98
Age: early 20s

111.8 (M)
112.5 (F)

1.19 (M)
1.16 (F)

(F)

1
1
1
1
1
1
(M) 1
1
1
1.42 (50-59)

1.47 (60-69)
1.32 (>70)

(F) 149 (20-29)
150 (30-39)
142 (40-49)
141 (50-59)
132 (60-69)
125 (>70)

(M) 165 (20-29)
157 (30-39)
164 (40-49)
149 (50-59)
153 (60-69)
138 (>70)

146 (M)
128 (F)

126.6 (M)
116.7 (F)

19.4 (M)
16.7 (F)

M = males; F = females

step time, stride time, and cadence. These findings
were in agreement with the data gathered by Lai,
leung, Li, and Zang [14] wherein they examined
and compared 14 obese subjects with BMI >30 kg/
m2 against 14 subjects with normal BMI using the
Vicon 370. It showed significant difference of their
means between obese and non-obese subjects with
p-values <0.01 as follows: the mean speed among
obese subjects was 1.12 m/s which is less than the
mean speed among non-obese at 1.27 m/s, mean
stride length among obese was 0.71 m which is
less than those of non-obese at 0.77 m. There is
increase in double limb support time and stance time
among the obese compared to non-obese at 11.29
from 9.55 and 60.21 from 58.51, respectively.
Likewise, these findings are also in accordance with
the findings of McGraw, McClenaghan, William,
Dickerson and Ward [15], wherein obese boys

spent a significantly greater percentage of the gait
cycle in double support and stance, and less time
in the swing phase than did the non-obese boys.
They suggested that the extended periods of support
seen in obese children were indicative of underlying
postural instability.

It is a fact that even healthy subjects show a
certain degree of asymmetry between the right
and the left side of the body.[16] For this reason
the gait parameters of the lower limbs show
minimal differences between the right and left lower
extremities in stance time, double limb support time,
step width, and step length in the MA and YO age
groups. Minimal asymmetry was likewise noted
in swing time and speed in all age groups. Step
time, stride time, and single limb support likewise
showed minimal asymmetry among the female YO
age group only. All participants showed symmetry
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in cadence and stride length. These asymmetries in
gait, specifically stance time, double limb support
time, step width, and step length in the MA and YO
age groups can be attributed to the elderly people’s
attempt for greater stability and balance in walking.

CONCLUSION

The authors have presented a reference data for
spatiotemporal parameters among healthy Filipinos
aged 20-69 vyears. Our study has shown the
correlation of the different spatiotemporal parameters
with age, gender, and anthropometric measures.
Likewise, minimal asymmetry was observed in the
40-59 and 60-69 age groups stance time, double
limb support time, step width, and step length. This
reference data, to our knowledge, is the first study
done using Filipino participants which could serve
as a reference for gait studies in the Philippines.

Implications for Physiatric Practice

This reference data of spatiotemporal  gait
parameters among healthy Filipinos aged 20-69

years is an extremely useful source for physiatrists in
the Philippines involved in measuring and analyzing
gait of their patients. Clinically relevant variables
in their patient's gait can be compared to this
normative reference data to assist understanding
of its pathophysiology so that a more appropriate
therapeutic approach can be made to address their
patient’s gait problems.

Limitation of the study

The study had a relatively fewer participants in the
young, old, and none in the other old age groups
because the number of participants recruited per
age group was based on the percentage of the
population in the city of Manila. Further studies on
gait analysis should be performed not only for the
older age population but for the pediatric population
as well.
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