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Lampiran 4. Hasil Spss

Frekuensi Karakteristik

Usia
Cumulative
Frequency Percent Valid Percent Percent
Valid  22-29 23 46.0 46.0 46.0
30-37 7 14.0 14.0 60.0
38-45 5 10.0 10.0 70.0
46-53 6 12.0 12.0 82.0
54-61 9 18.0 18.0 100.0
Total 50 100.0 100.0
Tinggi Badan
Cumulative
Frequency Percent Valid Percent Percent
Valid 142-149 10 20.0 20.0 20.0
150-157 27 54.0 54.0 74.0
158-165 12 24.0 24.0 98.0
166-173 1 2.0 2.0 100.0
Total 50 100.0 100.0
Berat Badan
Cumulative
Frequency Percent Valid Percent Percent
Valid  40-47 6 12.0 12.0 12.0
48-55 15 30.0 30.0 42.0
56-63 17 34.0 34.0 76.0
64-71 9 18.0 18.0 94.0
72-79 3 6.0 6.0 100.0
Total 50 100.0 100.0
Distribusi Variabel
Dorsofleksi Dextra
Cumulative
Frequency Percent Valid Percent Percent
Valid  restricted 36 72.0 72.0 72.0
normal 14 28.0 28.0 100.0
Total 50 100.0 100.0
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Report
Usia
dorsofleksi dextra kode Mean N Std. Deviation Minimum Maximum  Median
restricted 34.61 36 10.981 22 57 29.50
normal 43.14 14 13.341 26 57 50.50
Total 37.00 50 12.179 22 57 31.50
Dorsofleksi Sinistra
Cumulative
Frequency Percent Valid Percent Percent

Valid restricted 40 80.0 80.0 80.0

normal 10 20.0 20.0 100.0

Total 50 100.0 100.0

Report
Usia
dorsofleksi sinistra kode Mean N Std. Deviation Minimum
restricted 34.95 40 11.556 22
normal 45.20 10 11.641 27
Total 37.00 50 12.179 22
Tinggi badan
dorsofleksi sinistra kode Mean N Std. Deviation Minimum
restricted 154.05 40 5.053 142
normal 154.40 10 4.526 147
Total 154.12 50 4.910 142
berat badan
dorsofleksi sinistra kode Mean N Std. Deviation Minimum
restricted 56.58 40 8.747 40
normal 59.40 10 8.859 46
Total 57.14 50 8.753 40
Plantarfleksi Dextra
Cumulative
Frequency Percent Valid Percent Percent

Valid restricted 37 74.0 74.0 74.0
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normal 13 26.0 26.0 100.0
Total 50 100.0 100.0
Report

Usia
plantarfleksi dextra Std. Minimu =~ Maximu
kode Mean N Deviation m m Median
restricted 36.03 37 11.642 22 57 30.00
normal 39.77 13 13.706 24 57 32.00
Total 37.00 50 12.179 22 57 31.50

Plantarfleksi Sinistra

Cumulative
Frequency Percent Valid Percent Percent
Valid restricted 41 82.0 82.0 82.0
normal 9 18.0 18.0 100.0
Total 50 100.0 100.0
Report
Usia
plantarfleksi sinistra Std. Maximu
kode Mean N Deviation  Minimum m Median
restricted 35.90 41 11.794 22 57 29.00
normal 42.00 9 13.370 26 57 41.00
Total 37.00 50 12.179 22 57 31.50
Tinggi badan
plantarfleksi sinistra Std.
kode Mean N Deviation  Minimum Maximum Median
restricted 153.83 41 5.133 142 167  155.00
normal 155.44 9 3.678 152 162  154.00
Total 154.12 50 4.910 142 167  154.50

berat badan
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plantarfleksi sinistra Std. Maximu
kode Mean N Deviation  Minimum m Median
restricted 56.68 41 9.084 40 75 56.00
normal 59.22 9 7.120 46 70 58.00
Total 57.14 50 8.753 40 75 57.00
step
Cumulative
Frequency Percent Valid Percent Percent
Valid  tidak normal 50 100.0 100.0 100.0
stride
Cumulative
Frequency Percent Valid Percent Percent
Valid tidak normal 50 100.0 100.0 100.0
Cadance
Cumulative
Frequency Percent Valid Percent Percent
Valid  normal 24 48.0 48.0 48.0
tidak normal 26 52.0 52.0 100.0
Total 50 100.0 100.0
speed
Cumulative
Frequency Percent Valid Percent Percent
Valid  tidak normal 50 100.0 100.0 100.0
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Correlations
Dorsofieksi  Plantafieksi — Dorsofleksi Plantarleksi

Dextra Dextra Sinistra Sinistra StepLengih  StideLength ~ Cadance  Speed
Spearmanstho  DorsofieksiDedia  Cartelation Cosficient 1,000 566 w ' N 265 e
Sig. (Maled) 0 0 0 m X R T R
N ) 50 50 0 50 ) 50 50
PlantarfeksiDesta  Carelation Cosficient 568 1000 56 (28 A8 A0
Sig. (Malled) 0 0 0 2 oo e
N ) G 50 0 50 ) 50 50
DarsofleksiSinistra  Cartelation Cosficient hiva 38 1000 5 160 moom
Sig. (Malled) 0 ll 0 268 mooom
1 ] 50 0 0 50 5 50 50
PlantareksiSinista  Carrelation Cosficient 7 662 5 1000 it Mg 12 =060
Sig. (Malled) 0 0 0 s mo3
N ] 50 0 0 50 5 50 50
Step Lenglh Canelation Coeficient 158 -4 160 0t 1000 oo s
Sig. (Maled) m kil 268 7 oo osd 000
N ] 50 0 0 50 5 50 50
Stride Length Canelation Coeficient 265 =104 m 08 ' 100 M5 aT
Sig. (Maleg) 063 AT kil 903 0 M0
N ] 50 50 50 0 ] 50 50
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Spesd Corlalion Caeficient 5T 2% n - 060 56 ;o
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* Comelation is significant atthe 0.01 level (2tailed).

* Gomelationis significant atthe 0.08 level (2-tailed).
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Grafik hubungan antara mobilitas metatarsophalangeal I sisi dextra dengan pola
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Grafik hubungan antara mobilitas metatarsophalangeal I sisi sinistra dengan pola
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1. Alat dan Bahan

Alat dan bahan untuk pengukuran
metatarsophalangeal |, berat

Al h k k
badan, step length dan stride length at dan bahan untuk pengukuran

tinggi badan, step length dan
stride length

2. Pengukuran Mobilitas Metatarsophalangeal I, Step length, Stride
length, cadance, dan speed

Pengukuran step length Pengukuran Pengisian data
dan stride length metatarsophalangeal | responden
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dan stride length

Pengukuran cadance

3. Pemberian Edukasi
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Lampiran 6. Informed Consent

UNTUK IKUT SERTA DALAM PENELITIAN
(INFORMED CONSENT)

Yang bertanda tangan dibawah ini:
Nama/Inisial : ﬁ

Umur 4y
Jenis kelamin : f e~
Alamat H 1

Dengan ini menyatakan bahwa, setelah penj P Y Y

memahami tentang tujuan, manfaat dan risiko yang mungkin timbul dalam penelitian, serta
ktu-waktu dapat diri dari k maka saya sezuju untuk ikut scrta
dalam penelitian yang berjudul: “Hubungan antara Mobilitas Metatarsophalangeal I dengan

Pola Berjalan pada Pegawai Wanita di Kantor Gubernur Provinsi Sulawesi Sclatan” yang
dilakasanakan oleh Mahasiswa Program. Studi Sl K
Universitas Hasanuddin,

Demikian lembar persetujuan ini dibuat dengan penuh kesadaran dan tanpa dipaksa dari
pihak lain untuk di i i

Makassar, .02..04........ 2023
Yang menyatakan
persclujuan,

G

Mengetahui,
Penanggung jayab penelitian,

« an.lh-- )

Lampiran 7. Data Responden

DATA RESPONDEN
Nama Ay
TB/BB s Ut o
Usia B>
Riwayat Penyakit -

Riwayat Trauma

70

ROM Meiatarsophalangeal 1

. Fleksi : 0: 6 1 Ar°
2. Ekstensi P20’ r
Step Length ThE —aes O3y
Stride Length M9 L o0,995 O -
Cadance sl
Speed {390
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Relationship between Metatarsophalangeal I Mobility and Walking Patterns in Female
Employees at the Office of the Governor of South Sulawesi

Winda Meyzulvina', Adi Ahmad Gondo?, Hamisah®, Meutiah Mutmainnah®, Melda Putri®
12345 Bachelor of Physiotherapy Program, Faculty of Nursing, Hasanuddin University
ABSTRACT
Gait disturbances markedly increase with age, from about 10% between the ages of 60 and 69
years to more than 60% in those over 80 )ears (Pirker and Katzenschlager, 2017). The purpose
of this study was to determine the relati berween hal [ I mobility and gait

patterns. The objects of this study were 50 Sfemale emplmrees at the Office of Women's
Empowerment, Child Protection, Population Control and Family Planning (DP3APPKB) Office

of lhe Governor of South Sulawest in April - May 2023. For phalangeal mobility I used
ements which were Inlerpreled in the form of range of motion (ROM), jor step
& stride length using footprint, for cadance ement by calculating the ber of steps in |

minute, and for speed using the formula with units (m/s). For those who have a significant
relationship, among others, right dorsiflexion with a cadance of 8.4% (p=0.042, r= -0.289);
dextra plantar flexion with a cadance of 9.8% (p= 0.027, r= - 0.313); dorsiflexion dextra with a
speed of Io l% (p= 0.025, r= - 0318) As for the distribution, the results showed that

! 1 mobility was dominated by samples that were experiencing restricted and

8
the distribution of gait patterns was dominated by samples that were abnormal.

Keyword : Metatarsophalangeal I, Step & Stride length, Cadance, Speed

Corresponding author :
Winda Mcyzulvina, Physiotherapy Departement, H. ddin University, |

Email : w vina(@gmail.com

Introduction

Humans have several body parts, one of which is the feet. The foot is one of the locomotion tools
that helps the process of moving from one place to another. Feet allow a person to move to carry
out various activities without any significant obstacles, both for walking, exercising, working,
driving a motorized vehicle, and various other activities (Herdiman, 2015). The foot has a complex
and flexible anatomical structure that serves as the body's foundation (base of support) and
adjustment to uneven surfaces (Davis, 2021). Walking is the activity of moving forward or moving
from one place to another by walking (Wahyuningsih, 2021). Almost all activities of living things
are done by walking. Everyone has a different way of walking. This can be seen through the
running cycle. The walking cycle is the activity that occurs between one foot touching the ground
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and the foot on the same side touching the ground again. One walking cycle consists of two phases,
namely the stance phase and the swing phase (Catherine and Suryantari, 2017).

The walking cyele has motion (spatiotemporal) characteristics such as step length, stride length,
speed, and cadence (Rehman et al., 2019). Stride length is the distance between two identical
footprints, while step length can be defined as the distance between two footprints from right to
left or vice versa (Bubnis, 2018). Cadence is the number of steps in a certain time and speed is the
distance traveled in a certain time (Avu et al., 2019). Gat disturbances markedly increase with
age, from about 10% between the ages of 60 and 69 years to more than 60% in those over 80 years
(Pirker and Katzenschlager, 2017). One of the factors that affect everyone's gait is muscle fatigue
(Heesen et al., 2018). Local Muscle Fatigue (LMF) can occur when there is repetitive activity
thereby reducing performance, decreasing joint range of motion and can interfere with movement
control (Kao et al., 2018) and decreasing the speed of leg performance so that there is a risk of
falling (Halder et al., 2021 ). However, according to Granacher (2010) said that muscle fatigue can
significantly increase gant speed and stride length.

Muscle fatigue can reduce the performance of absorbing the reaction force from the surface (shock
absorption) to give the body movement forward. Reduced shock absorption can cause muscle and
joint pain in the lower extremity area and the risk of falling (Lung et al., 2021). One of the
structures  that plays an important role in  controlling shock absorption, namely
metatarsophalangeal [ (Abelson, 2022). Metatarsophalangeal [ plays a role in maintaining stability
in the mid-stance stage and controls propulsion in the toe-off phase {Abelson, 2022). When
dorsoflexion occurs in metatarsophalangeal 1. the windlass mechanism also works (Payne, 2013).
The term windlass mechanism relates to "the dynamic bow-stringing effect’ which is formed by a
number of important structures of the plantar aspect (lower part) of the foot, namely the plantar
fascia, sesamoid bones, plantar pads and their various attachments below the metatarsophalangeal
joints (Dunne, 2021). If mdunetatarsophalangeal 1 flexibility 1s lost, the balance and stability of
the body will decrease (Lapidos, 2019). Flexibility is one of the important components of mobility.
When the muscles and surrounding tissues are tense, it is difficult to move the joints and mobility
decreases (Bourg, 2021).

The use of inappropriate footwear is also one of the factors that affect the flexability of the toes.
Most shoes tend to have a constricting effect on the toes. If the feet adapt continuously to that
position, it will be difficult for the toes to stretch and the mobility of the toes decreases (Bold,
2017). This is in line with the opinion of Nagy (2018) which states that the narrower the use of
shoes, the metatarsophalangeal | and other fingers will rub against the inside of the shoe. This
friction will cause a callus to form to protect the skin. This callus is also dangerous because it will
make the skin harden until it thickens which can affect the mobility of the toes.

Researchers have made observations on female emplovees at the South Sulawesi Governor's
Office. The Governor's Office is a government agency consisting of several elements that handle
a number of marters, one of which is the object of research being the Division of Women's
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Empowerment, Child Protection, Population Control, and Family Planning. Employee working
time at the Governor’s Office of South Sulawesi Province is eight hours per day. Based on the
observations of researchers, employees are more often in a sitting working position. All female
employees wear flat shoes and various sizes. The results of the researchers' observations of
employees found that 15 employees experienced limited ROM in metatarsophalangeal 1 with
indications of gait abnormalities due to a decrease in step length, stride length, and speed (Primary
data, 2023).

Methods

The procedure of this h is a corrclational r h with a cross-sectional design. The objects of this
study were 50 female employces at the Office of Women's Empowerment, Child Protection, Population
Control and Family Planning (DP3APPKB) Office of the Governor of South Sulawesi in April - May 2023.
The independent vanable in this study was metatarsophalangeal mobility I. Meanwhile, the dependent
variable on this research is a walking pattern. The inclusion criteria in this study were female employees
aged 20-59 years. The exclusion criteria in this study were having a postoperative history of the lower
extremity arca based on interviews.

Measuring the mobility of the first metatarsophalangeal, namely measuring the range of motion in the first
metatarsophalangeal using a goniometer. Samples were directed to dorsiflexion and plantarflex
metatarsophalangeal | for both sides of the leg. The sample is directed in a sitting position. For the
goniometer fulcrum point, it is placed on the dorsal metatarsophalangeal | joint, the stationary arm is placed
on the dorsal metatarsal I, and the movement arm is on the dorsal proximal phalanges. For the step & stride
length tool, use a white footprint and a flat bottom. The sample is directed to a standing position, then both
legs are given acrylic oil to form a foot pattern and direct the sample to walk on a white flat mat.

For cadance tools use a stopwatch. The sample is in a standing position and is directed to walk as
comfortably as possible with a straight forward gaze for | minute then measures the number of sample
steps. Speed will be assessed by the result of the stnde length measurement multiplied by the result of the
cadence measurement for cach subject. Speed results in meters per second (m/s).

m/s) = stride length (m) x cadence (step/min) / 120
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Result

1. Characteristics of the Research Sample

Table 1.1 shows the characteristics of the research sample based on age, height and weight. The data

on the characteristics of the research sample can be seen i the following table.

Table 1.1 Distribution of Rescarch Characteristics

Age (vear)
22-29 23 (46%)
30-37 7(14%)
3845 5 (10%)
46-53 6(12%)
54-61 9 (18%)
Total 50 (100%)
Height (em)
142-149 10 (20%)
150-157 27 (54%)
158-165 12 (24%)
166-173 1(2%)
Total 50 (100%)
Weight (kg)
40-47 6 (12%)
48-55 15 (30%)
56-63 17 (34%)
64-71 9 (18%)
72-79 3(6%)
Total 50 (100%)
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source: Pnmary data, 2023, (Note: n = Frequency, % = Percent, cm = Centimeters, kg =

Kilograms)

The proportion of the sample with the age of 22-37 years is more dominant than the age of 38-57 years, as
many as 30 people (60%). The number of samples with a height of 150-157 cm has the highest number
compared to the height of 142-149 cm and 158-165 cm with 27 people (54%). The number of samples with
a body weight of 56-75 kg has the highest number compared to a body weight of 40-55 kg as many as 29

people (58%).

1. Distribution of Metatarsophalangeal | Mobility to Female Employees at the Office of the Governor

of South Sulawesi

Metatarsophalangeal mobility [ in this study sample was measured using a goniometer, then interpreted
based on the normal level of ROM (Range of Motion). The results of metatarsophalangeal I mobility in 50

samples are presented in Table 1.2

Table 1.2 Distribution of metatarsophalangeal | mobility

Mormal 14 (28%)

Dorsofleksi
Restricted 36(T2%)
Total 30 (100%)
Mormal 13 (26%)

Plantarfleksi
Restricted 37 (T4%)
Total S0 (100%)
Mormal 10 (20%a)

Dorsofleksi
Restricted 40 (B0%a)
Total 30 (100%)
Mormal 9 (18%)

Plantarfleksi
Resiricied 41 (B2%)
Total 30 (100%)

source: Primary data, 2023. (Note: n= frequency, %= percent)
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Table 1.2 shows the distribution of metatarsophalangeal I mobility in female employees at the DP3A-PPKB
Office of the Governor of South Sulawesi. The proportion of metatarsophageal mobility | was dominated
by restricted with an average value of 16.9% for the dextra dorsiflexion side, 16.7% for the dextra
plantarflexion side, 19.2% for the left dorsiflexion side, and 16.1% for the left plantarflexion side.

3. Distribution of Walking Patterns to Female Employees in the Office of the Governor of South
Sulawesi

The gait pattern is the activity that occurs between one foot touching the ground and the foot on the same
side touching the ground again. The spatiotemporal characteristics of gait consist of step length, stride
length, cadance, and speed. The results of the walking patterns of the 50 samples are presented in Table 1.3

Table 1.3 Distribution of walking patterns

Normal 0(0%)
Step Length
Abnormal 50 (100%)
Normal 0(0%)
Stride Length
Abnormal 50 (100%)
Normal 24 (48%)
Cadance
Abnormal 26 (52%)
Normal 0(0%)
Speed
Abnormal 50 (100%)

source: Primary data, 2023. (Note: n= frequency, %= percent)

Based on Table 1.3, the results of the analysis of gait data were dominated by the abnormal category of
50 people (100%) for step length, stride length, and speed. Meanwhile, for cadance, there were 24 people
(48%) in the normal category and 26 people (52%) in the abnormal category.

4. Relationship between Metatarsophalangeal I Mobility and Walking Patterns in Female
Employees at the South Sulawesi Governor's Office

The relationship between the dependent vanable and Metatarsophalangeal 1 mobility is presented in the
following table.
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Table 1.4 The relationship of the dependent variable with metatarsophalangeal | mobility

Variabel P r B
Dorsofleksi Dexira 0,273 -0,158 0,025
Step Plantarfleksi Dextra 0,324 -0,142 0,020
length " Dorsofleksi Stnistra | 0,268 0,160 0,025
Plantarfleksi Sinistra 0,779 041 0,002
Dorsofleksi Dexira 0,063 -0,265 0,070
- Plantarfleksi Dextra 0,474 -0,104 0,011
Stride
length - ™ Dorsofleksi Sinistra 0,828 0,032 0,001
Plantarfleksi Sinistra 0,903 [IXIE. 0,001
Dorsofleksi Dexira 0,042% - 0.289* 0,084
Plantarfleksi Dextra 0,027* -0,313+ 0,098
Cadance
Dorsofleksi Sinistra 0,111 -0,228 0,052
Plantarfleksi Sinistra 0,324 -0,142 0,020
Dorsofleksi Dexira 0,025* -0318* 0,101
Plantarfleksi Dextra 0,116 -0,225 0,051
Speed
Dorsofleksi Sinistra 0,620 -0,072 0,005
Plantarfleksi Sinistra 0,680 - 0,060 0,004

Source: Primary Data, 2023, (Note: p= probability of Spearman test results for step, stride, cadance
and speed, * = sign indicating a significant difference (p <0.05).

Table 5.14 shows that there is no significant relationship between metatarsophalangeal | mobility and gait
pattern, consisting of dorsiflexion and plantarflexion of the dextra side to stride length, dorsiflexion and
plantarflexion of the left side to step length, dorsiflexion and plantarflexion of the dextra side to stnde
length, dorsiflexion and left plantar flexion to stride length, dorsiflexion and left plantar flexion to cadance,
dextra plantar flexion to speed, dorsiflexion and left plantar flexion to speed . However, there are some that
have a significant relationship, including right dorsiflexion with a cadance of 8.4% (p = 0,042, r = -0.289)
; dextra plantar flexion with a cadance of 9.8% (p = 0.027, r = -0.313); dorsiflexion right with a speed of
10.1% (p=0.025, r =-0.318).
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Figure 1.1 Graph of the relationship between metatarsophalangeal | mobility and gait patterns
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Based on the graph in Figure 1.1 it appears that there is a slope of the graph line which indicates a reciprocal
relationship consisting of dorsiflexion and plantarflexion for the dextra side to step length, dorsiflexion and
plantarflexion dextra to stride length, dorsiflexion and plantarflexion dextra to cadance, dorsiflexion and
plantarflexion left to cadance, dorsiflexion and nght plantarflexion for speed, dorsiflexion and left
plantarflexion for speed. However, some also have a lincar relationship, namely in left dorsiflexion to step
length, left dorsiflexion to stride length, left plantarflexion to step length, left plantarflexion to stride length.
So, the results of this study indicate that graphs that have a linear slope are in line with the theory that the
more limitations of metatarsophalangeal | mobality, the lower the gait pattern. However, based on Figure
1.1 1t shows that many graphs have a reciprocal slope.

Diiscussion

Based on the results of this study, 1t was found that there was no dominant relationship between the first
metatarsophalangeal mobility and gait patterns. The step length and stride length did not have a significant
relationship with the first metatarsophalangeal mobility (dextra domsiflexion, dextra plantarflexion, left
dorsiflexion, and left plantarflexion). Meanwhile, cadance had a significant relatonship to dextra
dorsiflexion (p = 0.042, r = -0.28%) and dextra plantarflexion (p = 0.027, r = -0.313) and did not have a
significant relationship to left dorsiflexion and left plantarflexion. Speed had a significant relationship only
to dextra dorsiflexion (p = 0.025, r = -0318) and did not have a significant relationship to dextra
plantarflexion, left dorsiflexion, and left plantarflexion. In line with research (Laroche et al., 2006) which
showed that there was a sigmficant relationship between speed and metatarsophalangeal dorsiflexion.
However, it is not in line with this study for stride length because in research (Laroche et al., 2006) there 15
a significant relationship between stride length and metatarsophalangeal mobility.

According to research (Williams et al., 2022) explains that if the energy generated from the windlass
mechanism is high, the proportion of walking patterns also increases. However, the energy generated from
the windlass mechamism also depends on the performance of the foot structure, especially
metatarsophalangeal 1. In line with research (Kondo, lwamoto and Kite, 2021) which explains that there 1s
a significant relationship between the windlass mechanism and the ground reaction force (GRF) and the
ankle power, in the study also explamed that strong coordination 15 needed between the arcus and
metatarsophalangeal | in the windlass process in order to produce maximum propulsion. If
metatarsophalangeal | is restricted and has mobility, there is a possibility that the performance of the
windlass mechanism cannot be maximized which results in a change in gait pattern.

In walking, there are several muscles that work when you start taking steps. When the hip and knee are in
4 flexed position to produce a swing motion, the working muscle is the iliopsoas muscle and an eccentric
contraction occurs by the biceps femoris, semimembranosus, semitendinosus. Meanwhile, the hip extensor
muscles (gluteus maximus and hamstring muscles) work to stabilize the hip during the absorption phase
(shock absorption) and to control the forward momentum of the body when the weight shifts forward. The
adductor hip muscles work to control the balance in the legs which bear the weight while walking. For the
ankle area, when the ankle wants to change its position from dorsiflexion to plantaflexion, eccentric
contractions occur by the tibialis anterior, extensor digitorum longus, extensor hallucis longus, and third
fibulans muscles. When the ankle is maximally in a plantarflexion position, the gastrocnemius and soleus
muscles work to produce thrust during the heel off - toc off stage (Grujicic, 2022).
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Mid stance
Hip exiensors:
COnens
Plantar feeces:
occonkric
Figure 1.2 Stance Phase
(source : hitps://musculoskeletalkey.com. fund: Is-of-human-gait’)

For the windlass mechanism, it has a role from the midstance phase to the toc-off. The midstance stage is
the stage when the body is supported by one leg. The hip and knee arc in extension position, then the ankle
begins to dorsiflex 5° which is driven by the triceps surae muscle and the windlass mechanism begins to
work for energy absorption (shock absorption). Next, the heel-off stage, at this stage all body weight shifts
toward the front and is controlled by metatarsophalangeal I. When the knee is flexed, the center of gravity
is on the other leg when it starts to hit (heel-off phase). During this phase, the ankle also changes position
from dorsiflexion to plantarflexion, while the hip hyperextends 10°-13°. In the toc off stage, the first
metatarsophalangeal undergoes dorsiflexion to control stability and produce thrust. When the pushing force
is working, the feet are starting to not touch the ground, the knee position becomes flexed 35°-40°, the
ankles experience plantar flexion 15°-20° until the legs experience a swing phase (Mulyawati and Arifin,
2017).

Figure 1.3 Windlass mechanism
(sumber : ACE Physical Therapy & Sport Medicine Institute)
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For the ankle and metatarsophalangeal areas, the step length, stride length, cadance and speed are affected
by the windlass mechanism. As the foot transitions from mid-stance to toe off, the metatarsophalangeals
shift from a plantarflexed position to a dorsiflexed position. Metatarsophalangeal dorsiflexion produces a
windlass mechanism by utilizing the plantar fascia. The plantar fascia around the first metatarsophalangeal
pulls the calcaneus toward the toes. When energy is generated in the midtarsal joint, a shock absorption
phase occurs in the first metatarsophalangeal joint which indicates a combination of kinematic and kinetic
forces between the two joints, so that the medial arch is lifted off the ground and changes position from a
pronated position to a supinated position, and the metatarsophalangeal [ issued a thrust (Williams et al.,
2022). If there is damage to the plantar fascia arca, foot anatomy or metatarsophalangeal mobility, it is
possible that the performance of the windlass mechanism is not optimal and requires excess energy to walk
due to lack of thrust {ACE Physical Therapy and Sport, 2018)

However, the restricted occurrence of metatarsophalangeal | does not really affect changes in gait patterns
due to several other factors that can be abnormal gait pattems from internal factors such as biomechanics,
bhody weight, abnormal inferior anatomy and external factors such as road terrain, use of footwear or trauma.

CONCLUSIONS AND SUGGESTIONS

The distribution of metatarsophalangeal 1 mobility in female employees is dominated by the restncted
category. The distribution of gait patterns for female employees for step length, stride length, and speed is
dominated by the abnormal category. Meanwhile, for cadance, more than half of the respondents
expenicnced abnormal. There is no significant relationship with a very weak correlation between
metatarsophalangeal 1 mobility and gait patterns in female emplovees at the PIA-PPKB Office of the
Governar of South Sulawesi Province. As for the samples that were restricted for metatarsophalangeal [
mobility, they often did exercises such as stretching, strengthening, and mobility set up, or according to the
posters that had been given. For fubure researchers, it is necessary to carry out further research with more
appropriate instruments considering that there is still a lack of data and research on this issue, especially in
Indonesia. In addition, future researchers pay more attention to other factors that can affect
metatarsophalangeal | mobility and gait patterns but are not considered as sample enteria.
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