
1. 0 Introduction 

 

Motor cycle is an important means of transportation 

in Nigeria. The wide spread of motor cycle as  means 

of transporting goods and humans in Nigeria stems 

from different reasons. These include: (1) economic 

downturn in the past seventeen years (2) high unem-

ployment rate especially among the youths and adults 

(3) epileptic power supply made many artisans aban-

doned their trade and ventured into trades that can 

sustain their households, thus riding motor cycle on 

commercial basis. (4) It is the cheapest and afford-

able means of transportation (5) it is useful in a bad 

road, and could carry passengers to their door steps 

which is not accessible to a cab because of poorly 

maintained roads (6) motor cycle are fuel efficient- 

consumes relatively low volume of fuel. 

 The use of motor cycle in Nigeria as a means 

of transportation gained prominence in the 1980s fol-

lowing the economic crisis in the country during the 

first republic. Urbanization and inadequate intra-city 

public transportation are parts of the reason for the 
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Abstract 

Motor cycle is used for both commercial and personal purposes in Nigeria. However, there are certain occupa-

tional risks associated with the use of it for commercial purposes. The objective of this work was to determine 

the vibration level of four common types of commercial motor cycle used in Southwestern Nigeria. The results 

of the investigation show that the mean weighted hand-arm vibration (Wrms) measured along different roads 

are in the range of 27.72 – 81.30 ms-2. The weighted HAV is greater than the daily exposure action value 

(EAV) and daily exposure limit value (ELV-standardized to 8-hours exposure reference period) by at least fac-

tors which range between 12.24 and 6.12 units respectively. The results of the whole body vibration (WBV) 

and the weighted value (Wrms) are both higher than daily exposure limit. The investigation also indicates that 

back pain is the most prevalent vibration effect in Nigeria The high level of exposure could be as a result of 

poorly maintained road network in the country. 
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wide spread use of motor cycle in Nigeria. In the 

recent times, there has been an increase in the num-

ber of motor cycles found in the street either for 

commercial purposes and personal use in all cities, 

towns and countrysides. Motor cycle operated for 

commercial purposes are known by different names 

in  Nigeria: Okada, Goin, Express, Bike depending 

on the part of the country where it is used. Motor 

cycle transportation, popularly called “okada” is 

now a primary mode of transportation in Nigeria and 

constitutes a cheap and adaptable transportation sys-

tem. It is believed that motorcycling is an adaptive 

and innovative transport service that comes as a 

drastic response to directive in the acquisition of 

new transport vehicle following escalating prices of 

vehicle [1]. 

 In the course of using motor cycle, vibration 

of both rider and passenger occurs. This vibration 

result from the engine and shocks received from the 

poorly maintained uneven road surfaces [2] in the 

country. Vibration exposures occur when a vibrating 

object such as a machines, tool, or a surface transmit 
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vibration energy to another body (human body). For 

this to occur, a part of human body must either be in 

contact with the vibrating object directly or indi-

rectly. 

 Vibration is common in most of the machine 

tools and it is more in motor cycle because of its dy-

namic nature. Vibration wave energy transferred to 

the body of the rider are transmitted through the 

body tissue, organ and systems of a person causing 

various degrees of physiological effects within the 

body tissues, organs and systems of a person leading 

to energy dissipation. Several studies [3,4,5] have 

indicated that there is a strong relationship 

between occupational exposure, back pain 

and spinal disorder. Important high risk of 

occupational exposure is also attached to 

driving of off-road vehicle (for example, 

earth moving, forestry and agricultural ma-

chines) driving fork lift, trucks, lorries, buses 

and flying of helicopter [2, 6]. Crew and pas-

senger in high speed crafts such as rigid-hull 

inflatable boats (RIB) are subjected to a vi-

brating work environment far more than 

most other occupations. In addition to the 

danger of working at sea, the shocks to the 

body caused by large magnitude impacts can 

have severe short-term as well as longer lasting ef-

fects on health and well- being [7].  

 Two types of vibration exposure of interest 

have been identified (i) segmentation vibration-

concentrates on specific part of body (ii) whole body 

vibration (WBV)–vibration to all or most part of the 

body [2]. 

 Vibration experienced by a rider of motor 

cycle is a whole body vibration. This vibration 

causes motion of bones, joints, tissue and fluid of the 

body that may lead to discomfort and health effects 

[8]. In this study we examined the vibration level of 

exposure of motor cycle riders in southwestern Ni-

geria. The study also assessed the effect of whole 

body vibration on the riders. It further examined the 

extent of riders’ awareness of health effect of whole 

body vibration.   
 

 

2.0 Materials and Methods 
 

The study was carried out in Ijebu Ode metropolis in 
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Ogun State, Southwestern Nigeria. This location was 

chosen because of heavy presence of motor cycle for 

commercial purposes. Measurements were carried 

out on different road types in the study locations. 

The road types include Trunk B, Trunk C, DFRR, 

and Unpaved (hilly road) according to the classifica-

tion of Health and Safety Executives [8]. Various 

models of Motor cycle used for commercial pur-

poses were examined. These include: Bajaj, 

Jincheng, Trust Value Service (TVS) and Honda 

(Table 1). 

 Three quantities (parameters) of interest in 

other similar studies are vibration displacement, ve-

locity and acceleration. However, regulatory agen-

cies use acceleration as a measure of vibration expo-

sure because the degree of harm is related to the 

magnitude of acceleration. 

 In this study both whole body vibration 

(WBV) and Hand-Arm vibration (HAV) accelera-

tion were measured by using factory calibrated VM-

6360 Model Vibration Meter. The experiment was 

conducted in accordance with the procedure outlined 

in the ISO 2631 [10] and ISO 5349 [11] on different 

motor cycle plying different roads. Measurements of 

whole body vibration (WBV) and Hand-Arm Vibra-

tion (HAV) acceleration of each motor cycle were 

carried out by mounting one accelerator on the seat 

of the motor cycle, while the second accelerator was 

mounted on its handle bar. The accelerators were 

connected to the meter amplifier; this was wired to a 

personal computer for data processing and analysis. 

Data recorded from various motor cycles on differ-

ent roads were manually entered into Excel sheet 

Motor 

cycle 

Model 

No. of 

strokes 

of petrol 

engine 

Capacity 

(cm3) 

Weight 

(kg) 

Maximum 

Net Power 

(kW)/  

rotation 

per minute 

Maximum 

Net torque 

(Nm)/  

rotation per 

minute 

Bajaj 4 99.27 109 60.03 8.05 

(7500) (5500) 

Jincheng 4 112.80 114 6.20 8.80 

(7500) (5000) 

TVS 4 99.70 106 5.53 8.20 

(7000) (5000) 

Honda 4 109.10 90 6.07 8.84 

(7000) (5500) 

Table 1: Characteristics and types of motor cycles examined 



and processed to obtain the weighted root mean 

squared (WRMS) acceleration. Data were further 

processed in accordance with ISO 2631-1 [10] and 

ISO 5349-1 [12]. The following were computed: fre-

quency-weighted acceleration (root mean squared-

RMS), time histories, estimated operator daily vibra-

tion exposure, presented in 8-hour energy- equiva-

lent continuous frequency and frequency-weighted 

RMS time VDV forms. The results obtained were 

then weighted according to ISO 2631-1[10] using 

whole-body vibration weighting filter and ISO 5349-

1 [12] hand-arm vibration weighting filter. Subse-

quently, the weighted root mean square (WRMS ) pa-

rameters were computed using equation (1). 

  

 (1) 

 
where (aw(t) is the weighted acceleration time history, 

and T is the period of measurement.  

 During the data collection, semi-structured 

questionnaires were randomly administered to the 

commercial motor cycle operators, to assess the per-

ceived effects of vibration exposures on their health. 

Questionnaires were also administered to ascertain 

the level of awareness of operators on WBV and 

HAV. Data collected were analyzed with the aid of 

statistical (software) package for Social Sciences 

(SPPSS-21).   
 

 

3.0 Results and Discussions 

 

Fifty questionnaires were administered to respon-

dents in five parks within Ijebu Ode metropolis: 

Park 1- New Market; Park 2- Oke Aje Market; Park 

3- Lagos Motor Park; Park 4-Epe Motor Park; Park 

5- Ibadan Motor Park. Ten respondents were ran-

domly selected from each park. The age range of 

respondent was 19-50 years with mean value of 34.5 

±1.79 years (Table 2). 

 Respondents work for an average of 8 hours 

daily and have been riding for at least four years. A 

larger percentage of the operators obtained secon-

dary school leaving certificate. However, educa-

tional qualifications of other operators are:  NCE 

(Nigerian Certificate in Education)/OND, HND 
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(Ordinary and Higher National Diploma) and B.Sc/

B. A/ B. Ed (First degree). A major proportion of the 

respondent affirmed that they regularly (once in 2 

weeks) take their motor cycle in for routine mainte-

nance. The most frequently used motor cycle is Ba-

jaj. This could be as a result of its fuel-efficient char-

acteristics. 

 Table 2 shows that the range of age of opera-

tors falls within 19 and 50 yrs with a mean of 34.5 

yrs. This shows that operators are still within the 

productive age. This is the reason regular assessment 

of vibration level of this group is essential to ensure 

that they are healthy. In addition, knowledge of vi-

bration level of this age group would help the appro-

priate health authority in decision making in the 

health sector. 

 Tables 3 and 4 show Hand-Arm Vibration 

(HAV) for different motorcycle and various catego-

ries of roads. Figure 1 is the mean values of HAV 

and weighted root mean square value of  HAV for 

different  road types examined. The results in Table 

3 shows that the highest mean value of HAV/Wrms 

for Bajaj (27.1 ± 12.0/38.3) ms-2 and Jincheng (26.2 

±11.4/37.0) ms-2 were recorded on road 1 (R1).  The 

maximum HAV/ Wrms for TVS (56.9 ±23.7/76.62) 

ms-2 and Honda (60.6 ± 24.45/81.30) ms-2 were re-

corded on road 5 (R5). The HAV measured for all 

roads in Ijebu- Ode falls within the range of 20.1 ± 

14.31 ms-2 and 60.6  ± 24.45 ms-2.  Meanwhile, the 

mean Wrms calculated for all the motor cycles and 

on all roads are in the range of 27.72 and 81.30 ms-2. 

The range of mean values of HAV and the corre-

sponding value of Wrms for different types of motor 

cycles studied range between 23.3  ± 0.99 and  33.8 

±5.93 ms-2 ,  and  30.6 ± 1.48 and 42.4 ±8.80 ms-2 

respectively. 

 

Table 2:  Location and Motor Cycle Operator Parameters 

 

Name of park Park 

Code 

Mean Age of 

Respondents 

Age Range of 

Respondent 

New Market Park 1 35.6 ±2.4 21-45 

Oke -Aje Market Park 2 34.8 ±3.2 19-40 

Lagos Motor Park Park  3 35.8 ± 3.7 23-47 

Epe Motor Park Park 4 31.4 ± 4.4 20-48 

Ibadan Motor Park Park 5 35.0 ± 4.8 24-50 



 The range of mean values of HAV and Wrms 

recorded for all the roads are 23.7,  41.5,  28.9 and 
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54.2 ms-2 respectively. The risk of operator is quanti-

fied using weighted root mean squared acceleration 

and exposure period per day. 

 The value of HAV recorded in Table 4 and 

Figure 1 show that they are higher than both daily 

exposure action value (EAV) of 2.5 ms-2 and daily 

exposure limit value (ELV) of 5 ms-2 (standardized 

to 8-hour exposure reference period). The value of 

Wrms (HAV) for each monitored is greater than the 

EAV and ELV by at least a factor of 12.24 and 6.12 

units respectively.  Figure 1 show that the mean 

value of weighted acceleration calculated is higher 

than daily exposure limit value (ELV) by factors that 

range between 5.78 and 10.34 units. The relatively 

higher factors indicate that control measures must be 

adopted to ensure that riders are not further exposed 

to vibration above the recommended limit of 5 ms-2.  

 Table 5 is the results of mean whole body 

vibration and the weighted whole body vibration 

measured on four types of motor cycle studied while 

traveling on different roads  Range of the whole 

body vibration (WBV) exposure for different motor 

cycle measured on different roads as shown in Table 

5 are as follows: Bajaj (25.4 -56.6, with mean of 

37.9±5.37 ms-2); Jincheng (24.3-59.6, with mean of 

37.6± 6.08 ms-2); TVS: (21.2- 56.9, with mean of 

34.2 ± 6.40 ms-2); Honda ( 23.7- 40.2, with mean of 

33.7 ± 3.04 ms-2). Moreover, the mean value of the 

weighted rms of each motorcycle for all roads are; 

Bajaj: 50.8 ± 9.39 ms-2; Jincheng: 54.5 ±7.30 ms-2; 

TVS: 49.5 ±8.54 ms-2; Honda: 54.9 ± 7.60 ms-2 . The 

value of Wrms recorded for each motorcycle model 

is greater than both daily exposure limit (1.15 ms-2) 

and daily exposure action value (0.5 ms-2) standard-

   Table 3: Hand-Arm-Vibration Acceleration (ms
-2

)  

   for different roads (for Bajaj and Jincheng) 

 
                    STD= Standard Deviation 

                             Bajaj Jincheng 

Road 

Type 

Mean 

HAV + STD 

(range)(ms-2) 

  Mean 

WRMS 

(ms-2) 

Mean 

HAV +STD 

(range)(ms-2) 

 Mean 

WRMS 

(ms-2) 

          

R1 27.1 ± 12.0 

(2.2-72.4) 

 38.32 26.2 ±11.4 

(1.1-71.0) 

 37.01 

R2 22.5 ±16.0 

(0.8-105.9) 

 30.21  21.3 ±13.9 

(1.1-107.0) 

27.72 

R3  20.0 ± 13.8 

(0.8-79.9) 

  28.30 20.2 ±13.8 

(0.5-80.7) 

28.61 

R4 24.4 ± 15.7 

(1.2-133.3) 

  29.61 24.7 ± 16.7 

(1.4-111.0) 

30.42 

R5 24.4 ±10.6 

(2.0-77.0) 

  29.50 24.1 ±10.8 

(1.9-100.0) 

29.53 

          

                       TVS                                               Honda 

Road 

Type 

Mean 

HAV + STD 

(range)(ms-2) 

  Mean 

WRMS 

(ms-2) 

Mean 

HAV +STD 

(range)(ms-2) 

  

 Mean 

WRMS 

(ms-2) 

          

R1 26.2 ±11.4 

(2.4-70.0) 

37.02 27.2 ±12.38 

(3.0-90.0) 

38.60 

R2 21.2 ± 14.0 

(1.2-108.0) 

27.76 23.2 ±18.18 

(1.0-110.0) 

32.11 

R3 40.1 ±27.6 

(1.6-159.8) 

28.37 20.1 ±14.31 

(1.3-130.0) 

30.42 

R4 24.4 ± 15.7 

(1.2-139.0) 

29.61 24.5±15.96 

(1.2-138.0) 

29.81 

R5 56.9 ± 23.7 

(1.6-140.0) 

76.62 60.6 ±24.45 

(2.6-145.1) 

81.30 

Table 4: the mean HAV (ms
-2

) for all road types  

and different motor cycle

SEM = Standard error of mean 

Type of 

Motor Cy-

cle 

Mean Acceleration 

(SEM) (ms-2) 

WRMS 

(SEM) 

(ms-2) 

Bajaj 23.7 ±1.05 31.2 ± 1.61 

Jincheng 23.3 ± 0.99 30.6 ± 1.48 

TVS 33.8 ± 5.93 39.9 ± 8.35 

Honda 31.1 ± 6.67 42.4 ± 8.80 

Figure 1:Mean value of HAV and Wrms (ms-
2
)  

for different roads 



ized to an 8-hour reference period. The reference 

standard is based on European Vibration Directive.  

 The higher level of vibration exposure re-

corded in this study could be attributed in part to the 

poor state of many road networks in the SW part of 

the country. This is evident in road R5 where rela-

tively higher vibration levels are recorded as shown 

in Table 5. The mean Wrms for different categories 

of roads are: R1(60.8 ± 0.75 ms-2); R2 (46.8 ± 5.52 

ms-2); R3 (35.4 ± 4.27 ms-2); R4(40.9 ± 0.30 ms-2); 

and  R5(78.2 ±0.92 ms-2 ). These show that the high-

est mean Wrms was recorded on road R5. Road R5 

is classified based on Federal Road Safety Commis-

sion as unpaved/ hilly road.  

 Results in Table 6 shows the mean, median 
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and range of WBV measured on five roads investi-

gated for each motor cycle studied. The mean WBV 

ranges between 33.7 and 37.9 ms-2.  The range of 

WBV among the motor cycles is 21.2 - 59.6 ms-2. 

Bajaj has the highest whole body vibration with 

mean of 37.9 ± 5.37 ms-2 and the least is Honda with 

WBV of 33.7 ± 3.04 ms-2    

 Figure 2 is the result of mean WBV and 

Wrms for all roads obtained from the mean value for 

different type of roads. Road 3 (R3) appears to have 

the least WBV and Wrms.  The highest values of 

both WBV and the corresponding Wrms obtained in 

this study are found in Road 5 (R5).  

 Table 7 is the summary of statistical analysis 

carried out on the mean weighted WBV to test 

whether there is a difference in the mean Wrms 

measured during the investigation. ANOVA analysis 

(Table 7) shows that since the F-value was calcu-

Table 5: Whole Body Vibration (WBV) acceleration  

types of roads and motor cycle 

 
STD = Standard Error of Mean 

Motor  

Cycle   

Type 

Bajaj Jincheng 

Road 

Type 

Mean 

WBV+STD  

(range)(ms-2) 

Wrms 

(ms-2) 

Mean 

WBV+STD 

(range)(ms-2) 

Wrms 

(ms-2) 

R1 40.9 ±19.7 

(1.8-153.1) 

62.6 38.4±18.4 

(3.3-105.3) 

58.6 

R2 36.9 ± 22.0 

(4.4-110.8) 

52.9 36.7±22.6 

(3.3-105.3) 

53.0 

R3 25.4 ± 19.0 

(1.2-165.0) 

20.9 24.3±16.5 

(1.3-106.0) 

40.6 

R4 30.1 ± 14.0 

(2.3-82.3) 

41.6 28.8 ±13.9 

(2.7-85.0) 

40.2 

R5 56.6± 23.5 

(0.8-135.0) 

76.1 59.6 ± 24.1 

(4.0-142.7) 

80.0 

Motor 

Cycle 

Type 

TVS Honda 

  

Road 

Type 

Mean 

WBV+ STD 

(range)(ms-2) 

Wrms 

(ms-2) 

Mean 

WBV+STD 

(range)(ms-2) 

Wrms 

(ms-2) 

R1 38.9 ± 20.1 

(0.9-205.0) 

60.3 40.2 ±19.7 

(1.4-187.0) 

61.7 

R2 21.2 ± 14.0 

(1.2-108.0) 

27.7 37.1 ± 22.9 

(4.5-120.0) 

53.7 

R3 25.0 ± 18.0 

(1.0 – 150.0 ) 

42.5 23.7 ± 13.1 

(1.1-71.6) 

37.5 

R4 29.0 ± 13.8 

(1.0-86.6) 

40.4 29.9 ± 14.2 

(2.7-88.0) 

41.6 

R5 56.9 ±23.9 

(1.6-140.0) 

76.6 37.8 

(8.0-113.3) 

80.0 

Table 6 the mean WBV (ms
-2

) for each motorcycle studied 

 
                       SEM= Standard error of mean 

Type of 

Motor 

Cycle 

n Mean  

WBV(SEM)

(ms-2) 

    Median 

WBV(ms-2) 

Range (ms-2) 

Bajaj 5  37.9 ± 5.37 36.9 25.4 -56.6 

Jincheng 5 37.6 ± 6.08 36.7 24.3- 59.6 

TVS 5 34.2 ± 6.40 29.0 21.2 - 56.9 

Honda 5 33.7 ±  3.04 37.1 23.7- 40.2 

39.6

32.9

23.7

29.5

52.7

60.8

46.8

35.4

41.3

78.2
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 Figure 2: Mean value of WBV and Wrms (ms
-2

)  

for different roads 



lated to be 0.1052 < 3.24, this implies that variation 

among column means is not significantly greater 

than expected by chance. It is obvious from analysis 

that there is 95% confidence that the mean values of 

Wrms are equal. 

 Aside measurement of vibration levels of 

different motor cycles on different roads, the aware-

ness of health effect on operators were also exam-

ined with the aid of questionnaires. Additionally, 

actions undertaken by operator to reduce the level of 

vibration exposure were also investigated.  

 Table 8 shows the response of the operators 

to the level of awareness of the health risks of vibra-

tions and actions taken to reduce the level of vibra-

tion. 

 Column 2 of Table 8 shows the awareness of 

riders on the health implication of vibration resulting 
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from riding a motorcycle. Respondents were asked 

whether they are aware of the health effects resulting 

from  motorcycle vibration. The total number of re-

spondent was 50. 

 Column 3 of Table 8 is the result of re-

sponses of operators to questions on the deliberate 

actions taken by operators to reduce vibration result-

ing from motor cycle. 

 The table shows that only 4.0% of the re-

spondents are aware of the hazards associated with 

the vibration resulting from riding of motor cycle on 

a rough road. This result is in close agreement with 

earlier study carried out in 2006 in the US. The 

study indicates that a relatively low percentage 

(30%) of  riders are aware of the danger of whole 

body vibration while about 70% were reported to 

have  less than basic understanding of WBV [13]. 

The relatively low level of awareness of the health 

hazard posed by vibration in this work can probably 

be attributed to lack  of education. Although some of 

the respondent possess basic educational qualifi-

caton, but they lack information on occupational 

hazards of their trade.  

 The risk involved in operating commercial 

motor cycle are numerous (crash, ocular exposure to 

sun, and so on), therefore each operator requires ade-

quate information on these in order to minimize the 

inherent risks involved. Information and education 

are the key components in risk management. 

 The two bodies that are essentially important 

in the process of information dissemination and 

management in this regard are the Federal Road 

Safety Commission (FRSC) and the Ministry of 

Health. It is also the responsibility of both Federal 

and State governments to provide good road net-

work. If this is done, the proportion of vibration re-

sulting from bad road would be reduced.  

 The positive response of operators in Table 8 

to the questions on deliberate action taken by opera-

tors to reduce vibration indicates that only 2% made 

deliberate efforts to reduce vibration. It should be 

noted that vibration due to the bad road is beyond 

what a rider can control. It is the responsibility of the 

state and the federal governments. The low response 

could be attributed to ignorance of the health effect 

of vibration resulting from a motor cycle. 

Table 7:  Analysis of variance (ANOVA) of 

 measured Wrms for  different motor cycles 

 

Source  of   

variation 

Sum of 

Squares 

Degree 

of  

Freedom 

Mean 

Squares 

  

F-

value 

Between Sam-

ples (treatment) 

107.40 3 35.80 0.1052 

Within Samples 

(error) 

5444.8 16 340.30   

Total variation 5552.2 19     

Ho: µ1 = µ2 = 

µ3 = µ4 

HA: Not all 

means are equal 

Decision rule: 

Do not reject   

if F≤ F3,16 =3.24 

Reject  

if F > 3.24 

Conclusion: 

F=0.1052≤3.24 

Do not reject 

the null. 

        

Table 8: Level of awareness of Motorcycle Riders 

 

Type of 

response 

Awareness of Health 

Risk due to Vibration 

(%) 

Attempt made to 

reduce Vibration 

(%) 

Positive 4 2 

Negative 96 98 



 The next research question bothers on the 

health effect of the WBV on operators of motor cy-

cle. 

 Table 9 is the percentage and number of re-

sponses (operators) to each health effect item in five 

parks examined. Results in Table 9 indicate that the 

most prevalent health effect resulting from WBV is 

low back pain (96%)  This is an indication that a 

greater percentage of the riders experience back 

pain. The next is fatigue (82%). This result agrees 

with the earlier report of Varghese et al. [14] who 

reported that low back pain is common in persons 

exposed to whole body vibration.  They reported that 

low back pain (LPB) is common in persons exposed 

to whole body vibration. Moreover, there is a strong 

epidemiological evidence that there exist a relation-

ship between occupational exposure to WBV and 

low back pain [15,3,4].  Low back pain and spinal 

disorder arising from WBV are currently recognized 

as an occupational diseases [16]. Whole body vibra-

tion is said to be occupational risk factor for LBP, 

affecting 4-8 % of the workforce in industrialized 

countries [17] and developing countries with poor 

road networks. 

 The effect of LBP accounts for about 60% of 

workers’ compensation cases in Japan [JISHA] [18]. 

This shows that that LBP has economic effects on 

families, individual and nations. Earlier study on in-

tervention shows that facility approach to solving the 

problem of LBP among the industrial workers is 

Afr J Med Phy, Biomed Eng & Sc, 2020, 7, 107 - 115                      113 

 

more effective for reducing the prevalence of LBP 

[19].  This approach involves improvement of facil-

ity (motor cycle), seat and tires. The use of sus-

pended seat and pneumatic tires seemed to abso-

lutely reduce whole body vibration [20]. Addition-

ally, improvement of the road network can one way 

reduce the vibration level of operators of the motor 

cycles. 

 In the present study, research questions 

which focus on harmful effects of WBV on opera-

tors were examined. Eight likely effects were exam-

ined. Data analysed with the aid of Chi Square show 

that the critical value Chi-Square (xt
2) at 5% (0.05) 

alpha level of significance (degree of freedom 7) ob-

tained from the table to be 14.067 and the calculated 

value of Chi-square (xc
2 = 47.849 > xt

2). This is 

greater than the table value (xc
2= 14.067).  T h i s 

implies that WBV exposure from motor cycle has 

harmful effect on operators. However, the two lead-

ing prevalent effects among the population exam-

ined are: low back pain (LBP-96%); and fatigue 

(82%) and the least effect is chest pain. It is evident 

from Table 9 that headache (66%); loss of balance 

(63%) and neck pain (62%) fall within the same rat-

ing of health effects experienced by the operators. 

 The last research question attempted to ascer-

tain the health effect of hand-arm vibration (HAV).  

Table 10 is the result of the responses of cyclist to 

six items designed to obtain the perceived occupa-

tional health effects on operators of commercial mo-

tor cycle on Nigerian roads. . 

 The statistical data in Table 10 obtained 

shows that the critical value of Chi-Square (xt
2) at 

5% (0.05) alpha level of significance with 5 degree 

Table 9: Analysis of whole body vibration (WBV)  

health effect 

 
N = total responses to each item (N =50) 

  WBV Health Effect Response % (N) 

1 Headache 66 (33) 

2 Chest Pain 44 (22) 

3 Abdominal Pain 48 (24) 

4 Nausea 50 (25) 

5 Fatigue 82(41) 

6 Loss of Balance 63 (31) 

7 Low Back Pain 96(48) 

8 Neck Pain 62(31) 

Table 10: Analysis of Health Effect of  Hand-Arm  

Vibration (HAV) 

 

  HAV Health Effects Total Respondent % (N) 

1 Tingling and Numbness 

in Fingers 

58 (29) 

2 Poor finger sensation 20 (10) 

3 Loss of strength in hands 4 (2) 

4 Blanching of fingers 30(15) 

5 Low Back pain 98(49) 

6 Pain, Distress and sleep 

disturbance 

(76)38 



of freedom from table is found to be 11.07. This is 

less than the calculated value, xc
2= 128.827. This 

implies that HAV exposure from motorcycle has 

harmful effects on riders. 

 Aside WBV experienced by the commercial 

motor cycle operators, they are also exposed to hand

-arm vibration. Questionnaire was also used to ob-

tain information from the studied population on the 

health effects resulting from their activities as opera-

tors. The responses of operators are presented in Ta-

ble 10. The result shows that among the six health-

effect items examined, low back pain has the highest 

response (98%). This shows that only 2% of the tar-

get population did not experience low back pain 

(LBP). In addition to LBP, distress and sleep distur-

bance (76%) are some of the prevalent health effects 

resulting from HAV exposure in Nigeria. 

 Statistical analysis (Chi- Square) of the re-

sponse of the operators shows that the critical value 

of (xt
2) at 5% alpha level of significance with 5 de-

gree of freedom from the table is found to be, xt
2    

=11.070. This is less than the calculated value xc
2  

(128.827) value, an indication that HAV exposure 

among this population investigated is harmful to 

their health.  

 To further support the results of the response 

of the operators, Health and Safety Executive [8] has 

shown that sign and symptoms of disorder caused by 

vibration exposure are of three components, namely: 

vascular, neurological, and muscular and soft tissue. 

These may occur independently. Nilsson et al. [21] 

in an extensive review concluded that workers who 

are exposed  to HAV have an increased vascular and 

neurological diseases compared to non- vibration 

exposed group. They also stated that, at equal expo-

sures, neuro-sensory injury occurs with a 3-times 

factors shorter latency than Reynaud’s phenomenon 

which is why more preventive measures should be 

more aggressively adopted to avoid health hazard. 

 Hand-Arm Vibration (HAV) is said to lead to 

complex and potentially disabling chronic order of 

the upper extremities, especially of the hand. In the 

developed countries the cost of compensation for 

treatment and other indirect costs associated with 

this disorder are very high [22]. The Industrial Inju-

ries Disablement Benefits (IIDB) has shown that the 
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civil compensation arising from disability could be 

as much as between £5,000 to £20,000  per person 

(direct cost), while indirect costs are as high as 8-30 

times  higher than direct costs. This informs the need 

for regular monitoring of vibration level and appro-

priate control measures instituted. If exposure action 

level (2.5 ms-2) is likely to be exceeded, programme 

of organizational and technical measures to reduce 

exposure to lowest reasonably practicable (LRP) 

could be adopted. Health surveillance can also be 

adopted. The use of anti-vibration gloves (A-V 

Gloves) reduces vibration at 300 Hz and above, but 

most power tools operate at 30- 150 Hz [1800-9000 

rpm]. This may not reduce HAV exposure [8]. The 

rotation per minute of motor cycle engines examined 

in this study range between 7000 and 7500 rpm, 

therefore, it is unlikely that HAV Glove reduces 

HAV exposure level.   

 

 

4.0 Conclusion and Recommendation 

 

In this study both hand-arm vibration (HAV) and 

whole body vibration (WBV) of commercial motor 

cycle operators within Ijebu-Ode metropolis were 

examined. Results show that both the values of HAV 

and WBV obtained are higher than daily exposure 

action value (EAV) and daily exposure limit value 

(ELV). A greater percentage of the operators have 

never attempted to reduce the vibration level result-

ing from their activities. The most prevalent health 

effect recorded among the population studied is low 

back pain (LBP-96%). Other health effects experi-

enced by a large proportion of the operators include 

fatigue, headache, loss of balance (dizziness), and 

neck pain. This study can be extended to heavy duty 

trucks and buses, especially ones that carry goods 

across the country (from the northern and to the 

southern part of the country).     
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