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ABSTRACT
Ly study has provided valuable insleht regarding human factors and s contribution to
traffic aecident in Nigeria, The study wiill be approached smder three major identified
human factors (driving hazard, driving distraction and driving risk), The knowledge of these
three identified human factors is inportant so as to reduce the rate of accident among road
users. The respondent was in the age range of 23 to 55 years old, Majority (52.7%) were in
the age category of 36 to 44 years old. The variables were tested statistically reliable and
measurement model developed revealed adeguate fitness for the sample n=150 with
significant a Chi—square siatisticz aty2 = 201.453, 84 degree of freedom, with the following
indices: GFT = 903, CET = 918 and RMSEA = 091, CMIN/DF = 2,233, The findings are
useful both as a safety meagtre and traffic aceldent moritoring by the stake holders.
Keywords - Human Factors, Accident, Distraction, Hazard and Risk

1.0. Introduction

News and repor in the media reveal the high rate of commercial bus accidents which has
become a serious menace that threatens life and properties at an alarming rate particnlarly in
developing nations lile Nigeria, Assum and Sorenszen {201 §). The namber of £atalities inbus
traffic accidents is relatively high, As car ownership increases, the statistics show that the
mmnber of accidents per 10,06} vehicles increased from 657 in 1987 to 880 in 1994, while
the mumbsr of injuries and fatalities remained stable in Jodan, Hamed &7 2l {1998). Accident
also increases from 162,491 in 1995 to 414,421 in 2010 in Nigeria, (WHO, 2012), while the
mmnber of mjuries and fatalities were also at an increase, accident in cornmercial bos wens
not left out as casualties rose from 106 in 2003 to 182 in 2012 in Nigeria, WHO, 2012.
Commercial bus represents only about 1.2% Hamzah et al., {2012) of the total number of
registered vehicles in Nigeria, the immber of causalities caused by commescial bus is always
high dne to the high mumber of passengers involved Koshy ef ., (2012),

In Nigeria, 254,492 motor traffic accidents were recorded between 1980 and 1988 resuliing
in 78,738 deaihs with meny persons sustaining injury (Idiis, 1997). The mmmal loss in
property resulting from road traffic accidents is put at more than 100 billion Naira (The
Punch, 2002). In the USA, Polanis (1995} estimated that the loss in property due to road
traffic accidents was about 65 billion dollars in 1990 rising to 72 billion dollars by 1991. The
‘World Health Organization Peden et af., (2006) stated that road traffic accident has become
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the second leading canse of death after HTV/ATDS among 15-29 vears old in low and middle
income coumtries. It also projected that by vear 2030, it will Tank Fth among the major
diseases and injuries in the world. The relationship between the factors of fatigue (working
schedule, working condition) and bus accident was congidered, which later revealed that the
dominant factor that showead strongest unique comtribation baged on multiple regression
analywis was working condition snd recommended that serious attention should be given fo
imperove the bus and working condition to reduce accidents on roads Alhaji (2007). It was
projected that by 2030 the mmmber of fatalitics 15 expected to triple to 3.6 million acconding to
WHO, 2012. Werld report on traffic injury shows recent statistics that the number of crashes
and fintalities oceurring on our nation's roadways involving large trucks ( = 10,000 pounds)
were now decreasing which was due to reduction in new safety technologies, (Chen, 2009),
Thiz paper therefore analyzed three major human factors contributors (Hazard, Risk and
Distraction) to bus traffic accident (TA) with the objective of knowing the level of their
individual contributions and thereafter come up with suggestion of bringing a reasonsble
solution that the staleholders can work upon in providing solation to the problems of
commencial bus traffic accident.

Findingrs fioan other telated work include a confirmatory factor analysis of the behavioot of
young novice drivers by Scott-Parker et al., (2012} and their mode! was a good fit for the
model proposed. Karim er af, (2012) used CFA end SEM to model and analysed traffic
safety perceptions of drivers in application to speed limit reduction. Safety propensity index
for signalized intersections with seventeen factors was developed with structyral equation
model (SEM) Zhang and EKaber (2013), Logistic regression model was on social-
demographics, driving experience and yearly driving distance in relation to a tour bus
drivver's at —foult accident risk and concluded that driver's yearly driving distance and use of
an Automatic Vehicle Location (AVL) system were significanily associated with proposed
model, Tseng(2011),

2.0  Methodology

Thig study exclusively relied on two sources of data;  (A). Accident databage from 1993 —
2012 and (B). Accident perception data through survey questiormaire administered to 150
drivers of a repantable transport company in Lagos Nigeria. The collscted questionnaine was
input into Statistical Package for Social Science (SPSS 16) and Analysis of Moment
Structures (AMOS 16) fornecessary siatistical analysis.

A Data collection from accident database (1993 - 2012)

The data for this smdy was collected from a secondary source with the purposa of having the
Trwrorledpe and trend of comumercial bos accident in Niperia from 1993 to 2012, The resulis of dhx
analysis from the accident database can be presented by considering the number of huses and cars
imvotved in road accident, death and casualties similar to that of Schepers et al, (2014) which was
conducted on cyclicusing(emviromment, driver atiitude and the role of management).
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B Data collection through survey gquestionnailre (sampie size, n= 150 respendents)

Aset of self-desipned questiovmnaire through Literatore comlaining four ajor pacts (3
endogenous variables: driving hazard, driving risk, driving distraction) and one exogenous
varigbles (traffic accident), Total mumber of itema in endogenous variable is 15 items and
exogenous variables are 6 items. The details of the items n the questionnadine are shown in
Table 1.

TABLE 1Ttems in the Questionnaire

Husn
Fatort

Driving 3.Long hovr of driviag

3.0  Resulis and Discussion

A.  Analysis of bus accident investigation repert from (1993 to 2012)
Conmmercial bus is considered a major mode of transportation in most developing coumtries.
The mvestigated vear 1993 to 2012 from the daiabase shows that cormmercial bus accident
increases on yearly bases and this is due to a oumber of factors ranging from read users to
road infrastructores as shown in Fig. 1.

8l
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Fig. 2 showsa Express bus and stagre bus having high total mmmber of all eategery of aceident
since they are the types of bus mostly on the road for commercial activities. The higher
accident rate among conumereial bus stems from their operating characteristios of drivers
performing the usnal driving task and siress that are associated with commmercial drivers
compared to other type of driving, Express bus and stage bus is the most common type of bus
that has the highest rate of aceident amonys various categoties of bases agshown in Fig, 2,
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Fig. 2. Categories of Buses Involved in Road Accident

It was clealy shown that broken windscereen shows the highest cases of bus accident due fo
mechanical failure, a5 shewn in Fig. 3.
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Fig 3. Vehicle accident dns to Mechanical failure

B Human Facior Analysis

In this study, there are 150 respondents consisting of 148 males and only 2 females, the
respondent were in the age range from 25 to more than 55 years old. Majority (52.7%) were
in the age category of 36 1o 44 yvears old, §% were in age category of 25 to 35 years old,
27.3% were of age category 45 to 34 years old while 12% were more than 55 years old az
shown in Table 2, Cmestiomaires ate standardized. Itig not possible to explain sy points in
the questions that participants might misinterpret like in the case of accidemt history and
nature of accident that have differentbias response of 73 and 69 under never' response.

As shown in Table 3, there is significeant relationship between driving risk and driving hazard
(r=0.631,p<0.01}, relationship exist between driving risk and driving distraction
{r=0.619,p<0.01}. In a similar mamer driving hazard has a significant relationship with
driving task (r=0.631p<0.01), also driving hazard with driving distraction
{r=0.579,p<0.01).

Relationghip equally exists between driving distractions and driving task (r=0.619,p<0,01),
sonilarly there is relationship between driving distractions and driving hazeard
{r=0.579,p<0.01). Therefore, the hypothesis (H1,H? & H3) was accepted, the three
varisbles affect traffic accident. Factor analysis of KMO and Bartleit's test of sphericity
conducted on the three measuring variables shows, task with KMO= 0.786. Hazand KMO-
0.827 and distraction KMO0-).721, while Relisbility Cronbach's Alpha for the thres
variables iz (0,824 higher them the minitvmm recommended value of (.7, This finding iy in
good agreement to that of Abang and Von (2011) [3] that established relationship between
working relationship, schedule and accidentwith (1=0.486,p<0.01 and r=0.6¢1,p<0.01).

In this sindy there ans 150 respondents consisting of 148 males and only 2 females as shown
in Table 2, The respondent were in the age range from 25 years old to more than 55 years old
majority (52.7%) were in the age category of 36 to 44 years old, 8% were in age category of
25te 35 years old, 27.3% were of age category 45 to 54 years old while 12% were more than
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55 years old. There were 134 (89,3%) married bus drivers, 9 (6%4) divorced and 7.0 (4.7%)
single with 145(96.7%) having diiving education with training and 5(3.3%) without
education with their training. 30{20%} of the respondent has more than 20years driving
experience with 125(83.3%) drives 4 to 6 days per week while 97(64.7%) of the respondent
prefers day joumey. 73 (48.7%) never has accident while 77 (51.3%) have had accident
once, twice, thrice and even more than four times.

TARLE 2 Demographic Factors (Of Driver's Response

Varlables Freguem Percest | Varfahbles Frequeacy  Peroemt
cy
1.Gender 2 hge
Male 148 98.7% - - 12 2%
Female 2 13% . s 79 52.7%
41 27.3%
- 18 12%
3. Marital 4, Edotution
Married 134 89.3% Driving Education 145 6. 7%
Divorced Widowed 9 L% No driving Education 5 3%
Hingle 7 1. %
£, Accidemt History 6. Nuture of Acchilemt
Never 73 8.7 Never s 46%
Onee 43 28.7% No Infury 43 28.7%%
Twice 17 113% Injury " 22.7%
Thrice 8 55% Nennere 2 1.3%
4 times 9 5.00% Fatal 2 1.3%
T.Driving Experiencs 8. Driving per week
Legs than 1year | T Fvery day 20 13.3%
1-13 years 8 53% 4 -6daya 125 21.3%
4— 6 ycars 36 24% 2-3 days 4 2. 1%
T— 10 yours 2 21.3% Once per week 1 0.7%
11 —15 yearn 43 2.
e than 20 yems 30 200
%. Vekicle Age 10. Type of Journcy
1- 3 years 2 14.7% Day Joumey o7 &4.7%
4— 6 yems 108 T2% Night Jowemey 53 35.3%
T=10 years 16 10.7%
11 — 15 years 04 2.7%

Table 3 shows correlation coefficient result that driving hazard, driving distraction and
drving risk were the dominant factors that contribule te bus accident. Therefore 63.1%
driving hazard and 61.9 % of driving distraction can explain the contribwtion of driving risk
toward accident and is significant at 0.000.
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TABLE 3 Pearson Product Moment Correlation Coeflicient's Results

Driving Risk Driving Hazard | Driving Distraction
Driving risk
Pearson Correlation 1 0631 0.619
Big (2 - tailed) 0.000 0.000
N 1530 1530
Driving hazard 1 0.57%9
Pearson Correlation 0.631
Sig (2 - tailed) 0.000 0.000
N 150 150
Driving Distraction 0.619 0579 1
Pearson Correlation
Sig (2 - tailed) 0.000 0000
N 150 150 150

C. Measurement Model Assessment

Fig. 4 shows the measurement model to establish the fimess of the three constructs to ensure
their measurement fit with the sample n= 150. The resolts of the measrement model
conducted using structaral equation model (SEM) proved that three constructs task, hazard
and distraction measures commercial bus traffic accident, we therefore accept hypothesis
{H4) that driving task, driving hazard and driving distractions measmes traffic aceidet, The
model revealed significant Chi — square statistics where ¥ = 201.453 with 84 degree of
freedom, the model fit indices for the total sample in the initial CFA run produce the
following indices: GFI = .903, CFI = 218 and RMSEA = .091, CMIN/DF = 2.233. These
agree with the recommended vatue of model fit by Byrne, 2001, This excellently made the
model fix formeasuring homan factors assessment of commercial bus safety.

Fig. 4. Measurement mode of the relationship between human factors



= Arywodo ML, lgpede A0, Typn hloses & Adoba 1, A: Masmement Mikel of Baacnr Cpotery amiyels iv Tallie dockdowsr s Nigerts,| 688 —

40. Conclusion

Staksholders plays an important role in the prevention of commercial bus traffic accidents
especially commercial transport company with the results of this stady that revealed driving
task, driving hazard and driving distractions contribute greatly to bus traffic accident.

This stody has provided valuable insighis regending traffic accident wmder three major
identified hyman factors (driving hazard, driving distraction and driving risk) that influence
commercial bus traffic accident. The model revealed sigrificant Chi - square statistics where
7 2 = 201.453 with 84 degree of freedom, the model fit indices for the total sampls in the
initial CFA tvm produoce the following indices: GFI= 903, CFI = 9138 and RMSEA = 09],
CMIN/DF =2.233. Thisknowledge is important 50 as to reduce the rate of accident among
commercial bus drivers with empirical evidences with the following recommendations
Hazard Perception Test (HPT) should be conducted for bus drivers every year, hazard
Perception Traming Video and Control, be given to the bug drivers in form of saninar,
driving secondary task must be reduced or eliminated for betier driving performance, to
avoid distraction portable mugic devices while driving mmst be discouraged, fleet safity
managers should educate their drivers and discuss the importance of being attentive and not
engage in distracting tasks or behaviour,
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