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ABSTRACT

Safety cognitive risk (SCR), which has arousednsite concern in recent years, is the subject ofymsafety
management studies. However, studies on the sajgtyitive risk of scaffolding workers by questicinmaurvey in
construction industry remain scarce. The purposéh study was to verify safety cognitive riskhwvitlte aim at
scaffolding workers’ unsafe behaviors in Chinaotder to obtain the safety cognitive risk test mptéking working
without safety belts and throwing objects from ltigh as specific examples, the SPSS 17.0 (Statigtioduct and
Service Solutions) was used to verify safety civgnitsk and analyzefluence factors through ANOVA (Analysis of
Variance) and T test methods. The results showthiesgafety cognitive risk is exist, especiallyigating the severity
of injuries to others. What's more, influence fastof age and working tenures are not significantie SCR. The
results of this study will provide the improvementsult and management suggestion in safety maregeof
scaffold.
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INTRODUCTION

Scaffold is widely used in construction that hastdbuted to great economic and social benefitdplit at the same
time, affected by environment, quality and othetdas, scaffolding job security accidents have bgE@ommon in
building construction[2, 3]. Scaffolding workersaglthe main role in the scaffolding operationsreffare, from the
perspective of human unsafe behaviors, analysisan$es of scaffolding accident is of significanpartance in
enhancing the level of job security, developmergajiéty control measures[4, 5].

According to many surveys, working without safeglte and throwing objects from the high are theiliamunsafe
behaviors to scaffolding workers, which ranked titye 2 among all the accident types[6]. Therefaneyiew of the
serious consequences of the accidents, in-deptisisaf causes are necessary to set up releviactieé measures.

Alot of causes may lead to unsafe behaviors, éméizh is the safety cognitive risk(SCR)[7]. Gealgy, scaffolding
workers will assess the risks of the unsafe behlawiefore they decide whether to operate for uingilio see anyone
injured by them no matter themselves or otherdfit most of the situations, the subjective riskeasment of
scaffolding workers are not consistent with theegbye risks[9]. And scaffolding workers will be neolikely to
operate unsafe behaviors once the risks of unsdfaviors are wrongly underestimated[10].

The cause of safety cognitive risk(SCR), generalplaining, is the lack of safety acknowledge argdegience as
well as the lack recognition of dangerous resujtsitisafe behaviors[11]. Therefore, young scaffgdirorkers with
little working tenures will often underestimatekssof unsafe behaviors[12]. In addition, unsafeavédr is of
externality so that it will not only threaten theaffolding workers but also hurt others[13, 14].wéwer, compared
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with the concern about others, the scaffolding woskconcerned more about their own profit, thuy tbften
underestimate or even ignore the risks of unsdf@wers to others[15, 16].

Based on the above causes, the scaffolding workekssensation is taken as a major factor in mstogies when
analyzing the causes of unsafe behaviors[17]. Buwt $cholars take special study on cognitive riska#ffolding
workers’ two unsafe behaviors. Therefore, questiines are sent out to gain risk assessment valseadfolding
workers and managers to the two unsafe behaviodstreen take one sample T test method based ongeaask
assessment value to quantitatively verify whetloaffelding workers underestimate risks of unsafeavéors. Next,
variance analysis will be taken to verify whethgeaand working tenures influence scaffolding woskeisk
assessment value. At laste risk assessment value of the two behaviordowitompared by taking one sample T test
method to verify whether scaffolding workers teadibderestimate unsafe behaviors’ externality.

1. Risk definition

SCR can be assessed in two aspects: possibilitysawerity of accidents resulted by unsafe behaliBts The
traditional risk evaluation method take the prodafcpossibility and severity as value-at-risk of thehaviors, as a
matter of fact, the counting method is not accurfatethe different reliance to possibility and sete when
scaffolding workers judge risks[19]. Thereforeknmssibility and severity are verified separately.

In addition, when it comes to underestimating rigkere must be a basic value of risks as a cosgrariSCR of
scaffolding workers exist when scaffolding workeisk assessment value is lower than basic valuietl$ the risk
basic value should represent the value of objecisks and it can be measured through the frequehagcidents and
severity of result actually caused by unsafe behrafd0]. A large amount of accident data are neededipport this
measurement, whereas, present accident informatioragement level is far from the above requesbmstcuction
industry. Managers' risk assessment value is mbective in comparison with scaffolding workers fmanagers
have more abundant safety knowledge and accesfl tc€ident information. Therefore, managers' eskessment
value is chosen as basic value.

2. Research program
2.1 Research hypothesis
To simplify discourse, model parameters are ligtethble.1. A combination of different subscripts represehésrisk

assessment value of different accidents, for exanBlWB represents the workers’ total risk assessmentevafu
accident likelihood caused by unsafe behavior witlsafety belts.

Table. 1 Index definition

Model parameterq Meaning

The total risk assessment value
The risk assessment value of the investigation ksr|p
Likelihood

Severity

Workers

Managers

The unsafe behavior without safety belts

The unsafe behavior throwing objects from the high

I wZS|n|r|=|x

2.2 Research process

In the way of questionnaire start the research Wwigoon risk assessment (possibility and sevedfyyorkers and
managers to the two unsafe behaviors. The questi@nis designed in Likert-Scale[21, 22], and tareansafe
behavior, 5 options on a scale of 1 to 5 are chas®ong which 1 is on behalf of very low value &nd on behalf of
very high value. The higher the score, the bigherastimated risk.

2.2.1 Existence of SCR

The average risk assessment value of managersharaafe behavior is taken to test whether wornkederestimate
risks significantly with the help of test methodsifigle sampld. The original hypothesis and alternative hypothesi
are shown irError! Not a valid bookmark self-reference.. If the original hypothesis is valid, so is thepbyhesis
that workers underestimate risks.

138



Xiazhong Zhenget al J. Chem. Pharm. Res., 2014, 6(6):137-143

Table. 2 Hypothesis that workers underestimate egtnalities of unsafe behaviors

Tested parameterg Original hypothesis| Alternative-hypothesis

Riwe Rue < Lue Rive ZE
Rowe Rswe < 'sus Rowe = Tswe
R R <g R 2 Tun
Rswn Rswi < Tswi Rewi 2 Ty

2.2.2 Influence of age and working tenures on SCR
According to the grouping of age and working tesuresection “Research process”, the method ANOWgimgle
factor is used to test whether significant diffearein SCR exists between different age and worténgres.

2.2.3 Externality of SCR

To test whether workers underestimate externalifiemsafe behaviors, the test method of pairegotamis used in
the research on the relationship between “the ationg risk assessment value of workers workingowit safety
belts and risk assessment value of managers” &eddtio among risk assessment value of workeosvihg objects
from the high and risk assessment value of managérs original hypothesis and alternative hypotbase shown in
Table. 3. If the original hypothesis is valid, so is thepbyhesis that workers underestimate externalitfesneafe
behaviors.

Table. 3 Hypothesis that workers underestimate egtnalities of unsafe behaviors

Original hypothesis | Alternative-hypothesis

RLWB _ RWH >0 RLWB _ R_WH SO

r'LMB rLMH I’LMB I’LWH
RSWB — RSWH > 0 RLWB _ R_WH < O
I’SMB r SMH I’LMB I’LWH

2.3 Test Method

(1)Descriptive statistics analysis: By this anaysa preliminary understanding of the basic featuaad
characteristics of the sample structure are made @fiestionnaires. Then, it's used to encode diethsamples data
as well as analyze the mean of the various vasadhel the standard deviation on risk assessmetitelresult, the
low mean stands for the little risk and the smtdhdard deviation represents the high consisterity the risk
assessment of sample.

(2)T-test analysis: T-test analysis is used to ttestrelationship that the ratio of two unsafe hétva are equal to
determine whether scaffolding workers tend to uesiémate unsafe behaviors’ externality.

(3)One-way ANOVA: One-way ANOVA is mainly to testhether the risk assessment values of different agds

working tenures are equal and to verify whetherdtage significant differences in the values irdathensions of the
different samples.

RESULTS AND DISCUSSION
3.1 The sample recovery profile
Apart from the research on risk assessment of werked managers, personal information of workeedss in the

research, including age and working tenures intcoctson industry and other work area once theyeeignced.

Table. 4 List of the research sample recovery proé

Research| Representative number df Recovered number of Recovery | Effective number of The valid Invalid number of
object sampling samples rate samples recovery rate samples

Managers 30 27 90.00% 25 92.59% 2

Workers 150 121 80.67% 106 87.60% 15
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There are totally 121 scaffolding workers and 2'hagers in the research. However, 15 questionnafresaffolding
workers and 2 questionnaires of managers existlgmubthat present exactly the same data or lackgfadata
seriously. As a result, 106 questionnaires of stgifig workers and 25 questionnaires of managerefiective. The

result of data and ratio are shown in

Figure.1. Apparently, all the data below have shown that &agprking tenures and work area are quite reptates,
which can reflect the basic situations of scaffefdivorkers in China.

22.60%

Working tenures/a Ages/year
Figure. 1 Characteristics of scaffolding workers

3.2Results of risk assessment

The assessment of workers and managers to pagsaitil severity of accident caused by the two unbahaviors is
listed in Tables. From the mean, all the risk assessment valuesigger than 3.00, which show that risks of the two
unsafe behaviors were thought to be high by worked managers. However, standard deviations arenooiy
large, even more than 1. What's more, the maximahaerdiffers a lot from minimum value, showing thadrkers
and managers have an obvious difference in reglizsks of unsafe behaviors. In addition, the eskessment values
of managers are bigger than that of workers compahie corresponding risk assessment values.

Table.5 Risk assessment of workers and managers

Variables| Minimum Value§ Maximum Values Meaps Staddieviations
Mwe 1.00 5.00 3.3401 1.0502
Mswe 3.00 5.00 3.9809 0.6901
Mo 1.00 5.00 3.3402 1.1368
lown 3.00 5.00 3.9250 0.6124
Mwe 2.00 5.00 3.7999 1.0016
lsws 3.00 5.00 4.1897 0.7463
Mo 2.00 5.00 3.9598 1.0199
Fswh 3.00 5.00 4.3596 0.6375

Table. 6 Test results of underestimation of workes on risks

Variables | Tested Valueq T value | Statistical one-tailed Significance Divided differences
R a— -4.5242 0.00 -0.4599
LWB Mve
R o -2.6668 0.00 0.1791
SWB l'svB
-5.6155 0.00 -0.6202
RLWH M vn
a— -7.3189 0.00 -0.4360
RSWH Fsvn
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3.3 Existence of SCR

The test results of single sample T between risksmment values of workers and that of manageisds in Table.
6.As to risk assessment values of the four aspsiasstical significance are less than 0.01 (inftheth roll) and T
value is less than 0 (in the third roll), thussitréasonable to acknowledge that workers have esti@ated risks of
unsafe behaviors while the number of significarsc&li%.

3.4 The influence of ages and working tenures ongks assessment
3.4.1 The influence of working tenures to risk asssment

Figure.2 Risk values of workers with different working enures on unsafe behaviordrawn by SPSS is the risks assessment
means of scaffolding workers with different workitgpures. It is clear that the four kinds of risksessment values
of scaffolding workers with less than five year®rling tenures are the lowest; but the more workigures
scaffolding workers possess, not always the biggks assessment values.

The statistical verification results given by SPS®#jgests that except the other there is statissicgalificance
respectively are 0.090, 0.871 and 0.867, whichafireigger than 0.05. Therefore, at the significenel of 5%, the
risk assessments of scaffolding workers with oferworking tenures are of no difference in thee¢hparts. For
R Statistical significance is 0.038, which is smathean 0.5, thus at the level of 5% significant®,thought that
the possibility assessments of scaffolding workéts different working tenures toward accident eaiby throwing
objects from the high are of difference.

40 I —
38 | ——
36 | h
34
32 f
30 r Working tenures
2.8
0-5 5-10 10-15 15-20
RLWB RLWH —=—RSWB —s—RSWH

Figure. 2 Risk values of workers with different waoking tenures on unsafe behaviors
3.4.2 The influence of ages to risk assessment

Figure.3 drawn by SPSS is the risks assessment meansfiniidicey workers with different age levels. It ikar that
the risks assessment values of scaffolding workeess between 20 and 30 years are not alwayswiestoand as for

Ruwe: Rsws: Ruwy the three kinds of risk assessment values, theassessment values of scaffolding workers aged
between 40 and 50 turn out to be the lowest; aalfdour risks assessment valu€$, s, Ryys, Ry andRg, . the
general rule is that the risks assessment valussaffolding workers between 40 and 50 years atdize highest.

The statistical verification results given by SES§gests that the four kinds of statistical sigaifice respectively are

0.860, 0.135, 0.086 and 0.139, which are all bigigen 0.05, thus at the level of 5% significanbe, risk assessment
of scaffolding workers in different ages are ofdifference.
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Figure. 3 Risk values of workers with different ags on unsafe behaviors
3.5 Tendency of externality SCR
The test results of paired samples t are as showalile.7. As to possibility, the number of significancenigher than
0.05, therefore, original hypothesis that it is twobe believed workers underestimate severityoidents that unsafe
behaviors may cause to others can be rejectedigh#icant level of 5%. When it comes to sever#gcording to
statistics, the number of significance is lowerntifta01 but higher than 0, thus the original thetbrgt workers
underestimate severity of accidents that unsafayiets may cause to others.

Table. 7 Test results of underestimation of workes on external risk

Variables T values| Statistical Significance-one-tailed
Paired 1 Ruwe _ Rum 1.0290 0.1530
r.LMB r.LMH
Ry R
Paired 2| —22 ——3W | 4 1390 0.0000
rSMB r SMH

CONCLUSION

(1) The facts that scaffolding workers underestartae risks of working without safety belts andothing objects
from the high provided an important foundation tlee further study on relationship of underestimatid risks and
unsafe behaviors.

(2) The acknowledge that underestimation of rigksraore likely to happen among inexperienced youarkers is
inaccurate, moreover, the underestimation of redks exists between elder workers with lots of wagktenures.
Therefore, attention should not be given only exjperienced young workers, but also given to eldwkers.

(3) There exists the problem that the externalitymsafe behaviors are underestimated by workeyscisly that
severity of injury to others caused by their undsgfeaviors. Therefore, the management of unsafaMieis mainly to
cause external risks must be strengthened in safafyagement. In addition, safety awareness of werecare
about others must also be strengthened.
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