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ABSTRACT 

ANALYSIS OF POSTURE AND ITS RELATIONSHIP WITH RIDING 
DISCOMFORT AMONG POLICE RIDERS: A CROSS-SECTIONAL STUDY 

MUHAMMAD AIMAN BIN CHE ZAHARI 

Introduction: Royal Malaysia Police (RMP) is one of the uniformed forces in 
Malaysia to ensure public safety and security of the country. The motorcycle is one 
of the vehicles that have been widely used in several departments of RMP. Non-ideal 
posture (slump, short lordosis and long lordosis) during prolonged riding affects the 
risk of discomfort to the body parts which lead to the development of 
musculoskeletal disorders (MSD). However, there is a lack of studies conducted that 
focus on riding posture and its relationship with riding discomfort among police 
riders in Malaysia. The aim of this study is to determine the riding posture and its 
relationship with riding discomfort among police riders. Methods: Seventy one male 
CBX 750 police riders from Maktab Teknik Polis Diraja Malaysia participated in this 
study. A set of modified questionnaire was distributed to obtain respondent's 
personal data, job information, body part discomfort rating during riding and 
discomfort on motorcycle seat features. Discomfort rating on the body part and 
motorcycle seat features were subjectively rated on the Borg's Scale CRI0. 
Monitoring of posture's riding angle was obtained using Truposture Smart Shirt. 
Results: Posture assessment showed the riding posture angles vary from ideal riding 
posture by the police riders. For the body discomfort symptoms experienced, the 
lower back ( 5. 7 ± 3 .1) has a highest mean of discomfort, followed by right side of 
body (5.2 ± 3.2), left side of the body (5.2 ± 3.2), tailbone (5.2 ± 2.2) and left upper 
pelvis (5.1 ± 2.3). Majority of the police riders felt discomfort (5.1 ± 1.9) on 
motorcycle seat features with seat features of no lumbar support (6.0 ± 2.5) recorded 
the high mean of discomfort. For the correlation between riding time and riding 
posture angles for 5 different sensors, sensor 5 showed a significant relationship with 
riding time (r=0.638). Last, in comparison of body parts discomfort symptoms 
between preferred riding posture among the police riders, lower back, right and left 
side of the body showed a statistical difference with preferred riding posture with 
(z=l 9.586, p<0.001), (z=l4.484, p=0.001) and (z=l3.676,p=0.001) respectively. 
Conclusion: Ideal riding posture cannot be maintained by the police riders since 
there are varies of riding posture angles from ideal posture angles. Lower back, left 
and right side of the body, right upper pelvis and tail bone are the most affected body 
part with discomfort. The police riders felt discomfort on motorcycle seat features 
and no lumbar support has the highest mean of discomfort on motorcycle seat 
features. Therefore, lumbar support should be proposed to be equipped on the 
motorcycle seat to reduce lower body parts discomfort and helps to maintain ideal 
posture during riding. 

Keywords: posture, discomfort, police rider, musculoskeletal disorders 
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a) b) 

c) 

Figure 2.2: Honda CBX 750P21 Motorcycle 

a) Front View

b) RearView

c) Side View
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that should be considered including repetitive movements, sustained postures, incorrect 

work positions and prolonged sitting in incorrect fixed positions (Wu et al., 2012; 

Loghmani et al. 2013). Previous study also observed that prolonged static posture is a 

clear risk of MSD development in the neck, lower and upper back (Pille et. al, 2016) from 

and static posture can lead to prolonged static loading of the body which may cause MSD 

(Casciolli et al. 2011 • Li et al., 2017) 

Figure 2.3: Ideal posture for CBX 750 showed by the instructor 

2.5 Prevalence of Musculoskeletal Disorders Problems among Police Officer 

There are several studies that have been conducted among police officer regarding 

the prevalence of MSDs. Braga et al. (2018) conducted a study among military police 

officers of the Ostensive Motorcycle Patrol group. They found that the most affected body 

part due to pain and discomfort was lower back (50%) knee ( 43%) and upper back (36%). 

They concluded that additional load weapon uniform riding activity contributed to pain 

complaint despite of sitting for long hours. Mohd Hafizi et al. (2011) also revealed that 

the prevalence of shoulder pain among the traffic enforcement officers in Malaysia wa 

high by 77 .5 %. Lastly a previous study of MSDs among traffic police rider found that 
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Sport Riding Posture (Figure 2.5) 

• During this position, the body is lean forward, the feet are usually behind the knees

and the head is extended. The lower arms should be parallel to the ground and the 

wrists should be near to neutral practice. 

Figure 2.5: Sport riding posture 

Crui e Riding Po tu.re (Figure 2.6) 

• For thi po ture the legs are held near to the fuel tank while relaxing the hip and

pel i . The feet are regularly forward with re pect to the lmee. This po ture also 

ha lightly higher grips and controls. The rider u ually in leaned back po ition. 

Figure 2.6: Crui e riding posture 

30 

© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



Sensor1 

Sensor2 

Sensor3 

Sensor 4 

Sensor 5 

Table 2.3: Representation of sensors 

Sensor 

1 

3 

conus 
meclullaris 

Region on spine 

T1 

TB 

L1 

L3 

Pelvis 

I cervical

==� 

t.horacic 

C l'.taytie\d Chnlc 

Figure 2.7: Anatomy of the spine (Source: Mayfield Clinic 2018) 

This technology helps the user to monitor the alignment and curvature of the entire 

pine in several modes including standing and sitting. Truposture mobile app (Figure 2.9) 

and windows software are available as these tools will help the user to track the posture 

and record the movement of posture in real time (Adela Health Inc, 2018). The main 

connection of the Truposture Smart Shirt and the tools is via Bluetooth. However this 

mart shirt also can be operated without connecting to a smart phone or computer. Two 

different colour of line curve displayed through the app. The blue curve indicates the 

reference posture and the orange curve indicates the actual posture on real time. 
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Trusposture mobile app or windows software will display the angle of the spine 

based on the region through the 5 sensors embedded under the shirt. Truposture smart 

hirt and its mobile app will be used in this study for a riding posture assessment. The 

police rider is required to sit based on ideal posture for CBX 750 motorcycle trained by 

the instructor. This posture will be set as a reference for ideal posture for riding and the 

angle for each sensor will be recorded. The riding posture angle will be obtained during 

the riding process on real time for an hour. These angles will be compared with ideal 

po ture to ee the difference of angles and to determine whether the police rider can 

maintain ideal riding posture or not during riding. 

Figure 2.8: Trupo ture smart hirt 

TRUPOSTURE 

... 

.. ;t 

" 

, . 

.. 

@2m -�-

T @ ·•□•·

•l ,,_ -• • • •.•.,)4,9 r: •I I. �• 

T - n 

I Ii T r:

Figure 2.9: Truposture mobile app 
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Figure 3 .1: Location of tudy 
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4.2 Comparison of Riding Posture Angles from Ideal Posture Angles based on 5 

Different Sensors during Riding 

Truposture smart consist of 5 different sensors embedded undershirt. Each sensors 

covered different regions on the spine. The sensors detect the changes of posture angle 

based on the spine movement in real-time. The positive and negative value of angle 

indicate position of the spine which are fotward and backward respectively. Comparison 

of mean riding posture angle with ideal posture angle for Sensor 1 during an hour of riding 

are shown in the Figure 4.2. Sensor 1 covered on Tl region of the spine. The mean ideal 

posture angle for Sensor 1 was 30.4°. The highest mean of riding posture angles recorded 

compared to ideal posture angle were 33.5° (5 minutes) followed by 32.8° (35 minutes) 

and 32.8° ( 40 minutes). The mean riding posture angles that was clo e t to the mean ideal 

posture angle were 30.9° (45 minutes) and 30.9° (15 minute ). 

34 0 .., .5

.... 5 

33.0 

32.5 

--. 32.0

CL> 
31.5 

"'B, 
31.0 

30.5 

30.0 

29.5 

29.0 

2 .5 

10 15 20 25 30 35 40 45 

Riding Duration min) 

50 55 60 

R1dmg Po,ture 

-e- Ideal P stun� 

Figure 4.1: Comparison of mean between riding posture angles and ideal posture angle

for Sensor 1 
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From Figure 4.2 showed the comparison of mean riding posture angles with mean 

ideal posture angle for Sensor 2 that indicates T8 region of the spine. Most of the mean 

riding posture angles were consistent throughout the riding with the range of 10.7° to 

12.8°. However, the mean ideal posture angle for Sensor 2 was 6.6° which is lower than 

mean riding posture angles. For the spine region at T8, the highest mean riding posture 

angle recorded was at the minutes of 60 with 16.6° and have larger difference from mean 

ideal posture angle compared to other riding posture angles. 

l .0

16.0 

I-LO 12. 12. 

12.0

� 10.0 

.0 

6.0 

-t.O 

2.0 

0.0 
5 10 

11.2 11.0 
I I. 12.1 

15 20 25 30 35 40 

Riding Duration (mm) 

45 

16.6 

50 55 60 

R1dmg Po. tun: 

-e-Idcal Po tun: 

Figure 4.2: Comparison of mean between riding posture angles and ideal posture angle 

for Sensor 2 
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The line graph on Figure 4.3 presented the comparison between mean riding 

posture angles and mean ideal posture angle for Sensor 3 during riding. Sensor 3 

monitored the riding posture angles for L 1 region of the spine. The mean ideal posture 

angle for Sensor 3 was -7.04°. The highest riding posture angles differed from ideal 

posture angle were -1.2° (40 minutes), followed by -1.7° {30 minutes) and -1.7° (50 

minutes). The lowest mean riding posture angles recorded were -4.3° (15 minutes), -3.9°

(60 minutes), -3.8° (25 minutes). However, all riding posture angles were not in range of 

ideal posture angle. 

0.0 

-1.0

-2.0

-3.0

-6.0

-7.0

- .0

5 IO 15 25 30 

Riding Duration (min) 

50 55 60 

.......Q,=-Ridmg Po. ture 

�-Ideal Posture

Figure 4.3: Comparison of mean between riding posture angles and ideal posture angle 

for Sensor 3 
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The comparison of mean between riding posture angles with ideal posture angle 

for Sensor 4 are shown in Figure 4.4. Sensor 4 covered the angle at L3 of the spine. The 

mean of ideal posture angle for Sensor 4 was -2.9°. Throughout an hour riding, the highest 

and lowest mean for riding posture angle recorded were 3.1 ° at the minutes of30 and 0.0° 

at the minute of 60 respectively. Same with the previous sensors, the real time angles were 

not in range of the ideal posture angle for the Sensor 4. 

4.0 

3.0 

2.0 

l.O

0.0 

-1.0

10 15 

-2.0

-3.0

-4.0

3.1 

20 25 30 35 40 

Riding Duration (min) 

45 50 55 60 

R1dmg Po. ture 

Ideal Po turc 

Figure 4.4: Comparison of mean between riding posture angles and mean ideal posture 

angle for Sensor 4 
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For the Sensor 5, it covered pelvic area. From figure 4.5 revealed comparison of 

mean between riding posture angles with ideal posture angle for Sensor 5. The mean ideal 

posture angle was -0.6°.Tthe highest mean recorded for riding posture angles for the 

sensor 5 were 4.1 ° (40 minutes), followed by 3.9° (55 minutes) and 3.8° (35 minutes). 

However the lowest riding posture angle recorded was in the first 20 minutes which is 

0.7° . The range of the riding posture angles were in between 0.7° to 4.1 ° . 

5.0 

4.1 

4.0 

3.0 

QJ 
2.0 

"B, 

l.O

0.0 

30 35 so 

-1.0
Riding Duration (min) 

-e- Riding P ture

-=e- ldeal Po �ture 

Figure 4.5: Comparison of mean between riding posture angles and ideal posture angle 

for Sensor 5
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