b9 b (K il ol ks g wlbo O e Slhl sbilas (il Jow L1y

0! Bl b dly 53 SSLDOIg) (Sl
Q‘ﬁ\ ‘L’J{}_}'; ciﬁ}_}.; )K JLG L};)}AT w}» ‘LS‘“J"."G‘A 9 kf‘ﬁ ZM\J s ) Ja:zA K] C_,.&‘J\@ ka'.a.il o)_)f Z*é)):«:T S A

Email :mahdi73ashoori@gmail.com =

e
50l) i (St e G L el il oLl Sl (slollast (gl L (6 801 0 yn5T 5 61 Coun b -l 2ty 1S 5 ol
2t 3 St o0 563 )8 5 5| s i lib gy A planil sty s QLSS s sl sOlss 6018 b 5 (e
S50 ) b8 5p s 5 mlio (B 5 Sles (sla jidn OIS ales Jals (o lT amslr 135 e o) (60l Lo Sl (g5l uls
(SCQ) stmsl ol anliis 5 aols 5573 8 (sl Bl Lo 3515 ol (6,500 3 51 oy 5 YA Uslas s (gl ontir (sl

b bosts o 54 o ki e3lim | Slast (lallast asliinn 5 5 (NASA-TLX) Lu b (5,8 5L Lasls (OFER) b3k s Jas Sews lde

ol 551 51 salgitg Jdke oS 303 DL s Jows gl ilaasdly (25 8 plonil YF 4 S AMOS 5 ¥F 45 i SPSS (sla 1ol 3l o3lixul
sl s (Ko (6)lsline 5 e it I a1 (CFI = 0.995 ;NI = 0.986 RMSEA = 0.035 chi?/df = 1.48) & | 513, 55
B=-) Sl slalles 5 (p<0.001 B =-0.368) slsols, 5,5 ,Lo(p<0.001P=-0258) oje Jid S ((p<0.001B=-0.221)
&5 5L 5 (p=0.002 B =0.264) aje Jid Saws «(p = 0.002 P =0.201) sb> id  Sawst ¢ flis 5w 55513 (p < 0.0010.318
b o gl 95 b et o S o 5ls Ol Gldl (glallast y ()lslime 5 Cote ins 31 (p < 0.001 B = 0.278) oLt Oy,
J,\A‘Cw,g.m@@\@uléuw,wt&stog@t,);@\;m@pﬁ@suol,,@\s,g,w;@ésg;
254 g4 el 061 3 s &S Sl OT 31 ST ol 16 S 4o (R2 = 0.344) uS™ s 1) SLudl glallast sl ls 31 dws 3 VF/F il
sl 31 (6K 53,8 he (51l U 53 (b | 25 55 (1B Oy 1 DL 5 (Sast 2l L aSl cdalS on lallast O 51 s

Dyl gmie

fé:-jgéj[«é ‘J’[“J/(_;[Alb;i 45.”:;[5..2‘)/}) L;‘)L(Jlg ‘u.l.uiu.i‘.w:- ‘u—-‘f/ﬁﬁ/ub‘)w"\ﬁl{

el 4§ 2y 50 (CC BY-NC 4.0) 818 b Gillas 33T o 1w &y gty alin ol 5Ll ol ookt 55 4 Glate e o) 5L231 G g olo VP F


http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Structural Model of Human Errors Based on Safety Climate: The Mediating Roles
of Occupational Fatigue and Psychological Workload in Hazardous Industries

1. Mahdi Ashoori*: Department of Safety, Health and Environmental Sciences, Faculty of Engineering, Kar Institute of Higher Education, Qazvin, Iran

*Corresponding Author’s Email: mahdi73ashoori@gmail

Abstract

Background and Obijective: This study aimed to investigate and test a structural model of human errors based on safety
climate, incorporating the mediating roles of occupational fatigue (acute and chronic) and psychological workload among
employees in hazardous industries. Methods: This applied research was a descriptive-correlational study utilizing structural
equation modeling (path analysis). The statistical population comprised workers in high-risk industrial environments, from
whom a final sample of 398 participants was selected using multi-stage cluster sampling after data screening. Data were
collected using the Safety Climate Questionnaire (SCQ), the Occupational Fatigue Exhaustion Recovery (OFER) scale, the
NASA Task Load Index (NASA-TLX), and a human error questionnaire. Data analysis was performed using SPSS version
26 and AMOS version 24.Results: Path analysis results indicated that the proposed structural model had a favorable fit (%/df
=1.48, RMSEA = 0.035, NFI = 0.986, and CFI = 0.995). Safety climate exerted a direct, negative, and significant effect on
acute occupational fatigue (p = -0.221, p < 0.001), chronic occupational fatigue (p= -0.254, p < 0.001), psychological
workload (B=-0.368, p < 0.001), and human errors (B=-0.318, p < 0.001). Conversely, acute fatigue (f=0.201, p = 0.002),
chronic fatigue (p= 0.264, p = 0.002), and psychological workload (B= 0.278, p < 0.001) showed direct, positive, and
significant effects on human errors. Bootstrap analysis confirmed that occupational fatigue and psychological workload
significantly mediated the relationship between safety climate and human errors. Overall, the model accounted for 34.4% of
the variance in human errors (R? = 0.344). Conclusion: The findings demonstrate that improving the safety climate not only
directly reduces errors but also plays a vital role in enhancing operational reliability and preventing industrial accidents by
mitigating occupational fatigue and psychological workload.

Keywords: Safety Climate, Occupational Fatigue, Psychological Workload, Human Errors, Hazardous Industries.
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