[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

JHSW

OPEN ACCESS

Journal of Health and Safety at Work 2022; 12(3): 617-631
TUMS

ORIGINAL RESEARCH PAPER

Determine the Relationship between System Engineering Initiatives
for Patient Safety Models Elements with Occupational Fatigue
among Nurses

Hamzeh Gheysvandi*, Reza Khani Jazani*, Seyed Mohammad Seyedmehdi?**

1 Department of Ergonomics, School of Public Health and Safety, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

2Chronic Respiratory Diseases Research Center, National Research Institute of Tuberculosis and Lung Disease,
Shahid Beheshti University of Medical Sciences, Tehran, Iran

Received: 2020-9-6 Accepted: 2022-4-9

ABSTRACT

Introduction: *Occupational fatigue is one of the harmful factors in many work environments, including
health centers, which can have adverse effects on the health and safety of staff. This study was designed
and conducted to determine the relationship between occupational fatigue and elements of the systems
engineering model for patient safety in nurses.

Material and Methods: This descriptive correlational study was conducted with the participation of 457
nurses of Shahid Beheshti University of Medical Sciences in 2018. Dimensions of fatigue were assessed
by a Multidimensional Fatigue Inventory (MFI) and Systems Engineering Initiative for Patient Safety
(SEIPS) model’s elements using the SEIPS model’s questionnaire. Validity was examined using the Lawshe
method; calculating Content Validity Ratio (CVR) and Content Validity Index (CVI) was approved through
the confirmation of experts. Reliability was assessed using the intraclass correlation coefficient (ICC) and
Cronbach’s alpha. Data analysis was performed using SPSS version 21

Results: The findings of this study indicated that the highest score of fatigue was related to the general
fatigue dimension with an average of 12.86 and SD of 3.23, and the lowest score was related to the
reduction of the motivation dimension with an average of 9.11 and SD of 3.66. In this study, no significant
relationship was observed between demographic characteristics and fatigue dimensions, but a significant
relationship was observed between the dimensions of fatigue with the element of organization, task,
technology/tools, and physical environment.

Conclusion: The results of this study showed that fatigue in nurses was moderate, and the factors of
the work system play a greater role in the occurrence of fatigue than demographic factors. Therefore,
planning to improve the work system can help reduce fatigue in nurses.
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1. INTRODUCTION

According to studies, the rate of fatigue in
among healthcare workers is higher than in the
general public. In the health sector, this factor not
only causes harm to workers, but also threatens
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health care providers, its quality, and patients. Since
health care systems are complex sociotechnical
systems (STS), macro-models must be used to
understand this complexity. The STS theory is
a macro-ergonomic approach, which involves
a broad view of the work system, including a
wide range of work, technology, organization,
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and environmental factors. The work system in
the Systems Engineering Initiative for Patient
Safety (SEIPS) model indicates a set of dynamic
interactions between the individual, tasks,
technology, organization, and the physical and
external environment.

Most research in the field of occupational
fatigue in Iran has been through the micro
approach; accordingly, it is necessary to conduct
research through a macro-ergonomics approach
to understand the complexity of these systems and
implement interventions to optimize health care
systems. Therefore, the present study was designed
and conducted to determine the relationship
between SEIPS model’s elements and occupational
fatigue in nurses of educational hospitals of Shahid
Beheshti University of Medical Sciences.

2. MATERIAL AND METHODS

This descriptive-correlational research was
designed and implemented to determine the
relationship between occupational fatigue and
SIPES model’s elements in nurses working in
different educational hospitals of Shahid Beheshti
University of Medical Sciences in the second half
of 2018 (late 2018 and early 2019). The inclusion
criteria were having at least a bachelor’s degree
in nursing, at least 1 year of clinical experience,
no use of sedatives and hypnotics, no acute or
chronic physical and mental illness. The sample
size was estimated to be 480 using the Cochran
formula, and the samples were selected by simple
random sampling. After removing the distorted
questionnaires, 457 questionnaires were analyzed.

The data of this study were collected using
two questionnaires evaluating the SEIPS models
elements and the Multidimensional Fatigue
Inventory (MFI).

A. SEIPS Model’s Elements Evaluation Questionnaire

This questionnaire consists of 57 items, covering
5 dimensions of tools and technology, organization,
environmental conditions, care tasks, and workers
of this model. The scoring of the questionnaire is
based on a 5-point Likert scale; the questions in each
dimension include the organization, 10 questions;
care tasks, 15 questions; tools and technology, 7
questions; physical environment, 12 questions; and
employees, 13 questions. The Persian version of the
questionnaire was used in this study; in this regard,
experts, quantitative validity method, Content
Validity Index (CVI), and Content Validity Ratio
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(CVR) were used to assess validity; exploratory and
confirmatory factor analysis was used to determine
the construct validity, and the Cronbach’s alpha
and intraclass correlation coefficient (ICC) were
used to assess the reliability of the tool. Ten
experts measured CVI, including 4 in nursing, 3
in ergonomics, and 1 in each of the occupational
medicine, occupational health, and occupational
psychology with a history of research in the field of
fatigue and care systems.

B. Multidimensional Fatigue Inventory:
This questionnaire is used to measure fatigue,
which, by evaluating 5 dimensions, provides a
deep and accurate understanding of a person’s
fatigue. It consists of 20 items and is scored on a
5-point Likert scale. The validity and reliability
of the questionnaire were evaluated in different
demographic groups, and the Cronbach’s alpha
coefficient was reported for general, physical, and
mental fatigue above 80% and for reduced activity
and motivation above 65%. This questionnaire has
been translated into Persian, and its validity and
reliability have been confirmed. All analyses were
performed using SPSS version 21 at a significance
level of 95%.

3. RESULTS AND DISCUSSION

The Cronbach’s alpha calculation was used
to evaluate the instrument reliability. According
to the results, the Cronbach’s alpha coefficient
for the factors of this questionnaire ranged from
0.72 to 0.86, and for the whole questionnaire was
0.77. For the instrument internal stability, the
test-retest method was used with an interval of 2
weeks and 40 nurses; the test results were analyzed
using the ICC.

This study aimed to investigate the relationship
between occupational fatigue and SIPES model’s
elements in nurses working in different wards
of educational hospitals of Shahid Beheshti
University of Medical Sciences. According to
Table 1, the results of this study, after data analysis,
showed that the highest and the lowest means
were related to general fatigue and decreased
motivation, respectively, with 12.86 and 9.11 out
of 20. In our study, the frequency of general fatigue
was higher than other dimensions of MFI. Also,
the high mental and physical demands of nursing
work caused higher fatigue in these 2 dimensions.
The lowest mean of fatigue dimension was the
decreased motivation, indicating that although
nurses experience higher levels of fatigue in other
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Table 1. The mean and SD of the scores of the fatigue dimensions ‘ scores in nurses (n = 457)

Dimensions of fatigue Mean SD Min Max ‘
Mental 11.19 232 4 20
General 12.86 = 3.22 4 20
Physical 11.01 358 4 20
Decreased motivation =~ 9.11 3.66 4 20
Decreased activity 9.6 3.64 4 20
Total fatigue 53.77 | 12.16 | 26 95

Table 2. The results of the Pearson correlation analysis between fatigue and SEIPS model’s elements in nurses

Dimensions of SEIPS model

r -0.283 -0.87

Organization

Mental = General

p-value <0.001 <0.027

r -0.396 0.073

The physical environment

p-value  <0.001 0.119

r -0.426 -0.42
Task
p-value <0.001 = <0.001
r -0.435 -0.469
Tools and technology

dimensions, this did not reduce their motivation.

According to the results, there was a negative
and significant relationship between general,
mental, and physical fatigue with tools and
technology. Factors such as the availability
of technology and usability, the use of new
technologies, and staff training in the use of this
tool and technology in the hospital can prevent
fatigue in nurses; however, there was no significant
relationship between the dimensions of decreased
activity and motivation in the present study. These
results are in line with the results of Stage et al. on
“the relationship between work system elements
and nurses’ fatigue,” revealing that almost all
variables of tools and technology in the study were
significantly correlated with acute and chronic
fatigue and intershift recovery.

According to Table 2, the results of data
analysis, in examining the relationship between
the physical environment dimension of the SEIPS
model and occupational fatigue, show that there
is a significant relationship between general
and physical fatigue and physical environment,
but there is no significant relationship between
the dimensions of mental fatigue, decreased
motivation and activity, and physical environment.
Physical environment components, such as noise,
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p-value  0.004 = <0.001

Dimensions of fatigue
Physical ~Decreased motivation = Decreased activity

0.17 -0.041 0.094
<0.001 0.378 0.554
-0.337 0.288 -0.029
0.004 <0.001 0.538
-0.0930 -0.46 -0.009
0.683 <0.001 0.891
-0.113 0.007 -0.009
0.001 0.882 0.845

lighting, ventilation, workplace arrangements,
and adequate and available space, are effectively
associated with occupational fatigue. The results
of this study are consistent with the results of
Barker and Nussbaum (2014) on “performance
and environment fatigue,” showing that workplace
variables are highly associated with fatigue.
According to the results of this study, on
the relationship between the organizational
dimension of the SEIPS model and occupational
fatigue in nurses, there is a significant correlation
between the dimension of general fatigue and
the item of organization. That is, improving
organizational factors will reduce fatigue. In
other words, nurses who are supported by
managers and colleagues in their workplace have
more control over their work and take advantage
of factors such as fair treatment in the workplace,
setting work tables with the nurses’ participation,
and using new management methods; also,
effective communication with supervisors will
be less tired. These results are consistent with
the results of Han et al. (2014) on “factors related
to fatigue and recovery in hospital nurses,”
showing that organizational factors such as
rotational work shifts, organizational support,
and workload are related to fatigue and recovery
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levels in nurses.

Regarding the relationship between the SEIPS
model task dimension and occupational fatigue
in nurses, Table 2 shows a significant relationship
between the dimensions of general, mental, and
physical fatigue, decreased motivation, and task
item; however, there is no significant relationship
with decreased activity. The results are in line with
the results of Asadi et al. (2017) on psychosocial
factors related to fatigue in nurses, showing that
the psychological and physical necessities of the
nurses’ tasks are high, and these necessities are
significantly related to all dimensions of fatigue in
nurses.
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4. CONCLUSION

The results of this study revealed that although
nurses experience moderate fatigue, this level of
fatigue can threaten the quality of health care,
patient safety, and nurses’ health, as well as reduce
productivity and increase organizational costs. Given
the fact that the systems engineering initiative for
the patient safety model can be a suitable framework
for organizational design, and interventions in
improving the work system of nurses, and the design
of fatigue risk management system, as well as, fatigue
reduction programs in health organizations, future
studies should focus on the implementation of
interventions using the SEIPS model.

Journal of Health and Safety at Work 2022; 12(3): 617-631


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

YWI-¢1V Olado 11€e] b /W a)lath /1P sla

39 b (S b jlow (sl (5 99 i (cwiigo Juo polis jlo Bl 51 (ot

O 6w
T (M0 S AaZ0 S ¢ F 2 (S LS N (giganmS 0 jo

Oyl eyl o ity Qg (S pale olRails o eyl g Solilogy 0aSiisls ( segigS )l 09,5

;si“‘)" r:jl.c oKiils sd)}&.}‘o Tome L’)b.u))Lo.:.} «5%) L_gL{aLg)Lo.,:» 9 J.w omj}i Sy ‘_;Lm‘_g)b.:.g Slagass )5).4 v

OlRl Ol HS (s S

VEe /o VD iy G o PR Fissl o g b

oxs =

Sloy il 331w alax il 6,15 sladaiso 3l (g s 1o Lol Jelse 51 (S lgicay Jad Sous tdosdo
lee LS| pmens B b gy ol il 4zl (LSS eyl g cedles s ogllass 5T il so 45 o
35 12l g (b b 55 o (el sl Bt (cwiigen oo polis b Lok (S
ataw ) law ks s 51 FAY o8 line b a5 sl (Sioor bogi idgh S asdllas cpl )5 bg,
doliiow y aliwgdy S slal 283 sl VYAV Jlo jo i aupd (Ko pole oKl ‘5.'2:)'5.@1
il 0590 aslidon y aliwsdy jlows Sosl (sl bpinsn cwaigs Jow polic ¢ MFD)  Sivs gomaiz
gty Jlnl (2L 5 OB 53 S aliwgas CVI g CVR arloe 5 aligl (59, b I3l ool (25, 2857 1,8
il slogasly ales a5 ols plas adl Jole Julow g ploxil lsg S ST 903l 9 (G950 (Slaod (y905]
8,5 ol T 450 SPSS ke 5 bty Un fbowigts 125 lS ol J3ed b3

VVIAP eSiloa s (sagas (Simd a4 bgyjo (S 0103 0 5L w0 L3S gy 0l slaadly sl adly
ol 5 el VIFF Loxo Blyonil 5 VY paSilo b 05531 2lS ms s o o 0 y0d (5205 3 VITY Jlaxs Bl x5
L Sz olal e (Jg aid osmlie (g lolins abal ) Sows ol b 25l Comax sl S5 ol gl
(Pl +0) 33,5 oo (¢ Joline alasly Su58 Lasma o 51l 5 (6505355 cdialig oiylojlus yuaic

Ot (65 s ol g sl Jasgiin grlans jo s o (S ol las ieghy cpl ol G S A
4 Wl oo ) s gt S 0 Sptelin Crlple )8 A (K 9 53 (SFLL Conex Jilge ]
IS oS sy 5 K ilS

Mseydmehdi@gmail.com :a55e Jgims odinm g5 (g xSl Canns

)5 oyl § Calbrlagy aslilios


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

0 Bl oo Slusas was Eolg> g leaw] jo vge
Cold) wile (elge b (o by Lo 4 (S
38dee 5 jlors Goal QLS (dhaal g ellage (i
bowlss s GulBl Jds a0 gezmen 5 by
Gl g (S g e slag il (ngad jslaieas
2 addllas e 0je S Glprear wabgpe Oyl
& ki Slool o (Ve ,0) canl oadans bl g kew
olagl bl el g o)l Lol iy s
Glow 4 Cdah (S o Slgy o S5 aiile iz
B 4 bgrye sla)ld; 5 (SSiahss (Kes (ible
sloair gle Jlie Sl poopdle wogdioe olo
G5 o ¢ 6,0y DlsS alez ) (Sis Giliz
Ohliw y ((TY-TY) doo o 1) Sz Dol wilgh oo
2dbpleys lag)len 5 Olilem b s (g5l 5o
a1y uad Sl slo)lid aingy 5 035 9y,
5 03 oden o)l el Bkl g wS
slool Wilgs oo Dawjlis yo hliwy (Sopd slac s
e Sl 31 T (6148 > codlad K, 0 g 08 ged S
ANA?) 1, 5ol il ozl (V) 0,38 sl
sebieas 1) jlwyy (Ss 4 Ml Hlas ials 4 5L
Ol Jobs g9 (bl ¢ ol eieblage S 2 S slmy]
(el yebay L(TF) cul 00,S oluls Sy 4 8
g 6515 0Kl s ldge rals el (S
Ol n S lajg) ((Dlae- Sl slags o
Sl Jaws Sleas ildl sz S5 aalidl g
Slgise 55 Sy ol et (5 Y0) 295 o
TV) 09 (Shy slala 5 gwly loy Glalydl 4 i
olis ly e VIPY (g5, 5 (oxbafio dalllas (YA
pobins alayl ) Sz b (Sl Jod Sleas a5 0ls
ojlaily Wlgh oo Kz lawgin mhaw (V) o)l
el il 0 Shae & o 51 i b JSUI L ooy
()5 alels ol b oliw o (Sws (V0) Wi
» Slejbe Calem Vb g dasmme ;5 Sigds a8
10 oab plulid _Stud glie (7Y ¥ cal LS

1 Compassion fatigue
2 American Nurses’ Association

11€01 sl /W o)ladds /1P sda (5 (iaol § Cublagy aslilnd

0hBes g (s33gud o)an

doddo =

2 O Camex 5l asye Ve 5l il
sl a8 WS e a1y Lid Sis weamiecVU
Goor coaz 3o 1o Vo 5 Ll VYHIF ale LNl
&loys (1) 3580 Bl slacdlye o i
Sz A bl Sl g sl glaan e
wdbianng Slo)siS 3l il o (S glasaly
Oleyod g cudilags 039l (V) ) ) Casl gy Jl> 0 4
Sgdss Do H9dS o Cadl pllai | (g o
loaise il S cbli> g (el 500 45
Wb e Folaie lracucs .50 (wlas coiaS
30 > liae a5 0 oo lid Slllas (VYN Y)
9o Somex Sl VL (il slacsle (LSS
e Jole ol coloys 5 cudlagy ise o
OB S el Sl gl oo LS, a4 el el
5 Gl sbecadle CodS Sl glacadl
OF) S o0 s 58 1) Oliles (eizren

Alige loog 5 ol (K 09> 0 Slalllas
o piits plo b (St Ll 4 jutn olnl 5o (Jad
sloanje 5 (Siad goud (liae 4 fteS g WlaiSlo
a3 oo s Slalllas oyl bl sl s azgs )T 51 o5k
Yo g byt wilidie sloog 57 5o (Soad (e &5
72y o) adlhe @ lgiee Slalllas cpl el
1 OBl ol (Sis dalies sl oy 45 i
D) 0,8 o)lal wis S 5155 YU 5 awgie mhaw o
gle QL Gl o Gere g ol (Soad izmen
(V) Canl oads o liF YU g Jawgie ool b 0Yg8
a8 g )lo g olKen 5 (Slo lallla
Ol 3 (Sop sl g it (Sod ol LS
35 ot o 1y (s e ez sy ol ks
AN los S o yls5 brwgio o

OBl Sosels b Sl G g el (s
ly> 09aF At yd (Sosd b (05 3 Slee b b
5 LD (23 UL 5 ieald sl S
IS Sy S plgiedr g o iy ((Sujd

$44


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

<low (Aol sl el wsigs Jss polic pbs bL3) pued

SRS N

Saglsd 3ladg s

SI3lgiss 9 Lkt

dagmo 53348 Jasl b |

i

/\ﬂ

iagaslogaaliss
NESTECPIENT JUSY 3

oy (sied
15 slaai 8 A
P e >
[EXEEFERNVEY

s bgs o 31339 50
aleils 5 oL

(oiolagy cudle il ()5 sl oS jLin
Ol TOLS I 5 jlow bgape ol (s5lwaz LSy
(VYA ol e 0 b g 0l yd L alayl) ool

03 puS  jebay Jae opl gl e ol Kiwgh
ozl ¢ (blage (8l slaptaca asllhas jslaiea;
Sloslo (Fobel (b)) 5 Ca e s lil g3 sl
YY) ..\J‘c.); oolazwl Lj; O¥929 ‘50..\)‘.’ L» dJJLM 6‘)?
s, 50!y g milge axlllas sl Jow ol cpizmen (T
Sl sl s UsyS (ol b ablie sl o1 &,
LS, pe Chghe Jll JuS Cuz (oo
AFY LF)) el sadoslarw!
Cewl salsonls u.v)l.o.: VU

W3 0 g Jolas 4 a5 b ol e SEIPS Jow
b auilgs oo adyle 15 LSS o yinl g Sows 0 a8
55 S Jon il il Sysge s 81321 o3 33
@l o] le OMelss 5 ()5 i 1y 51 oral

ypp

bz ool wiylbs «(55909555 5 1l ol (Lo
(TF ) 05 Jliw 69,8 la Sy (Sexd
Sl Sl sleptes &S bl
Sl e Glodsm slib 8 lepiagw
(VD) 5y 0400 I sl Juws 51l (Sauzen ol S0
95l 9,S0g, S (sl Glaptn (595
GO s 3l 0058 alBaus a5 cnl egisS )|
Jelos g9 lejlor wspsld U 5l (gamy b alox
s godies” e (1) 35S oo o ] e
olsie 41 6,5 pics «(SEIPS?) "oy ool (61
(53108 winlby w3 o bgy Ol I glacgazs
w3 oo LS ()1 Lo 5 (S5 Lae 5 lojl
i polie 4 (o935l 9,5Le 9,509, 50 (V)
Slapisw )y om bily) 5 polie ple Jols oS
Gl S5g (YV V7)) 0gi a8 5 Jlas o Ly o] alizes
Ok b o yolie 5 g 55 Jols SEIPS oo
s b Slolis (Joe oadarslis sla g aleo

3 System Engineering Initiative for Patient Safety

1161 Jasls /W ayLadd /1P sda (5 (leol g Cublagy aslibos


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

MFI* i3 aslicosp 9 SEIPS Jow polic o)
B (5518 ,5
SEIPS  Joo jolie obj,l asliiw y -l
Il cam o a5 cal 4SOV Jold aslicas y opl
5 e @by (e byl (lojle (5550555
doliiins (B30 pad 2D oo gy |y Jae (] LSS
Sgd oo ploul O, gkl iy wbide 3l eolanul b
wlbg ¢ Jlaw Vo (lojle Juld paie o Y5 oloss
b (Jliw V390555 g IRl e l5 V10 (85
ool d I VY LSS g g VY oS
or $lp VYV Jlo 5o minl by delide
KOV W VP UG TUOVR B L PON I N COWSRRP LW
sabangs o luslisl la,lpl 5l eslazwl L oSEIPS
anglyd ool delicn ol sl eolazul gl .(0) !
(stlay sy ssbiiea 5 28,5 el ol (o) dez
slagals 5 (o5 (2ly; Ghomw 05l 9 (B 5> Sl
sy o Sl s CVR® 5 CVE lgime s,
s Sl SLsST s sanl e ol 5l 030
slaws .o eolazwl YICC 5 #L59,5 W51 ¢l oLL
@ gy 2y Ghoms ln &5 GBS 5l a0 e
Gyl il o aass gl)ls o 43§ SLS
Sdlag ()5 wb (GE aw) (eSO k)
0397 )3 45 HE G plaS;e) 5 ouliisly) g (slad >
oo dle Gl (o8l Glapienn 5 (S
NI RVLIWIN
i jghaieds adlllas cpl o :MFT aslicow -0
z= 2Ly b as MFI Sz aelia,, 5l (Sus
ol 2 03 (S pliee 5l (BB 5 Bree S wam
S eedn dslitin p cpl sl saloslanl o6l o
bl 5 ontpiis 5 4 1385 Lo o uowsl g
as oyl |y e oLdl g liles Comex (59, oolaiul
Skl g oldie bl g Sl 8 Vel

4 Multidimensional fatigue inventory (MFI)
5 Content Validity Index (CVT)

6 Content Validity Ratio (CVR)

7 Interclass Correlation Coefficient

11€01 sl /W o)ladds /1P sda (5 (iaol § Cublagy aslilnd

0hBes g (s33gud o)an

g0 sl imghy s aSul 4y 4z g5 LL(FY) aoo oo
40,30 ,S0g,beyeas jo Jad Sz s o ad S
ol S S0 sl W oSl 9%, L
Ol 5 gl Saaly DXas gl 5 et
I sl gmime MalS Slays tilgy sl
e polie ol L3I s Boaly aslllas )
sl les oy o s Sews LSEIPS
5 hb i aed (San psle sRls (S55gel

o o.).g‘o)f \).?l

Moryy =

Sl (Food (rogh hagh Sy aslllas
polie b b S LS| e slitens
ilise glaisu s Jéls ol 5o SIPES Ju
Sl (S pole olRails Shjpel glapliw oy
Tre () e plol Slagliw lon s ol it
aed Gl ool it it syl
obed wlo,)z 10 wide 0sS il xSl (e
b2l Ll WAV Jlo pgs aed )0 a5 oS>
Bl rals Jold gy 4 999 Ll pd ol 00
Sy Bl (ls gyl s 4y o olids)lS 5 0
oisuel)l slagyls Bras pac (b I asle Lo
5 o> oo bool jlen 4 MGl pas glolys
Slass 5568 Jge 8 5l ooliial b aiges pn> 092 Sl
Folai (5 pSigai by, b lodiged g 0yl a5 FA-
(hgatte gladaliinw py B> 5l o s Sl solws
ol e85 )18 gy 520 5550 dalidus yy FOV olows
IR.SBMU.RETECH.1396.1152 oS | _ags,
S S (S pole olRadls @S| aes o
Simd asly olae ST ragh cpl 0 ad cugal
o oBaseS,s 5l Al culs, cwS dlex))
Lol o Culey g 0S5 Ogod axlllas

dolidiw g0 5l eolaiwl b osls iegh cpl o

2


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

)l Aol sy loedmaw (waigs Jas polic pls bLI)) puas

SEIPS Jow Il old 5 590 Sluod iomiw gl ) Joox

Elis,s Wi
-jas AN
JIA8 VY
-y -IYA
-3 -Vo
- VA
s VY

Oyl oy
K olojlw
AN aaby
v Ml g S5l
Y 58 by
VY obs,ls
NG aobiow 3 J5

(MZFOV) oy S ,T505 (slo iy ¥ Joor

(o 0) dlaxi (o 0) Sluxi
53 lwlon 55 (53,5 )5 Candg S
- 0aY) ok YAY (A¥IY) 5
YEY (A 1Y) Jees Yo (0T) Sy
b Eexdge lpars
£e0 (M) e £-5 (ANA) el IS
£200-1V) JCIg A O -10) ab)l ol IS
¥ IV plaprge ¥ (V) S5
Sy Jab coxsy
WY (YAY) ol S 59, VAT (YOIV) Sy
VO (YY) ORI YA¥ ¢TI Jale
RN bl (oA (L) (G o3l
YAV (FV/0) el a5 > VOB (FY/3) ya-y.
el Cunsg VYA (FAI) Fay.
YFe (OY/0) sy N (YET) fa-f-
YO (YIV) Slos Y (YA 030
AR (19/0) soloy) 3 fov Egezme
v (¥-/%) b

b adl, =
Jbo ol UL 5 ol 4 Lgiye (sloaisl,
SEIPS

@ Wl alxe Sl @bl oy 5o
JS 6‘)’.‘ Cl*"5)5 Lgl.éﬂ a .Ia}g).n LngdléLg A eolawl
ol glbs .cul sael V Jgaz ;o o olul g aslidow

daliion ()-l‘ pole 6‘)'.’ CL'-’B)S duﬂ oS AR (0
VY ok daliiawyy IS slp g perie < IVY=2 /AR

‘OF}T o9, Il S ol sl el o lCawads

vPo

alitny 2Ll 5 (2l -0gbe Bkl to S
coyo g bl LS Corenr iz glaoy S 0
S0 5 sz 5 o508 S sln glis S ST
VL 05l g el ralS sl g TAe 5l YL
o8 b 4 deliin  cpl (el sai |55 750
Sl oy 0l 4 55 T SLL g 2y, g odbdex
Y\ as.s SPSS S8l sl eolaiwl b b Jodos ples .(F)

el 0plol 780 (g folins el o

8 Likert scale

1161 13l /W0 a)lads /1P sl (5 (el § Cublagy aslilons


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

o5 g (5330113 d)an

M=Y0Y) ol by o (Sws slal Ol s jlre Bl ol 5 2 Slo ¥ oo

v ¥ YIOA
Y ¥ YI55
v ¥ YI5¥
0 \2 VS

/- e
U 0 3l sials

s el ials
OYIVY s S

Sty ;0 SEIPS Jow jolie § Sns jlo LI gy (Kiaaad (5051 ol F Jgax

o[-q¥ —+ ] ) Y AV
NN <I¥YA <efee) o efeYY
—+/+Y4 “IYAA SOYYY vy
‘/a“‘/\ <./..\ ./‘.f ./\\ﬁ
—+feq —[f8 | —eeAY. —FY
<IAR) < efee JEAY <o

—+f+ e ooy SAY - FRA
< IA¥O < INAY e e

s ol Ol ad jlae Byl g (1l ¥ Jga
Y oJsse 0 K Oled a4 by laasdl
A 4 baye (Siad 0y o pden 45 S0 o0 liS
9 N 0,05 5uSle b (03 Soes o o5l g
KETREY .L:y).a o)AJ u—’)-A-AS el YIYY )La.bo d‘).‘;u‘
VIFE e Slol 9 4NV (Sl b 0351 als

1161 Jaal /W0 a)laids /1P sla )5 (el g Culblagy aslilod

—+[YAY R
olojlw
<</[++Y | P-value
- yas R
<<[++Y | P-value
- IfYF R
annby
*\ | <¢/++\ | P-value
—+/fY0 R
SIS 9 3!

«[--¥ | P-value

A Fe Sl b g aie g0 ey alolb b5 (55l 5L
b ooyl @l Jelodsanson 9 wo S oslitl o)l
A ol ICC slaal 3o  Sinod o pd oolazul

ols Hlas Sl S ge0 Sledbl Jdow 51 ol gl
5 JLo YFIXEVIAD oSS lie o oSl oS
Lasgio j5bas 5 0351 Jlo AAVEY ]l sy (6)lS il
A0, o 5w o celw FA/AY

Jouz 5o &8 lie S3IS ges slaosls Lo gl
el oadosls isled ¥

£4.217


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

<low (Aol sl el wsigs Jss polic pbs bL3) pued

Loy UV Lojes 5 imby 5 (soses (Ko o &
5 Sled Rk @bl Cal 0oy 0550l alS a4
a8 a5, 59, 9 8l LB Gl o ol e
YL zohaw U151 o 5 i Sls lis 5 oliile S
(FO FF) Gt o a2 |, St

(S3PESS 5 Llpl paie Gl BLI cw)n o
(o9 (S A Gl gkl sleatdly b
5 e dly g (S g 88 (Ss
390% G39995 5 )l 5l esliial o ls dg2g (5,0l
23 (S Gep 5l 6xSslr 5o wilgie T
2 aS Ghben Bl Jie oLy 5 gewa s
2ol )5 g 59,0 slasideiSs g Il 4 Lol e
G (S (pple baslie )0 Wl gw s
SIPPSS 092 s )3 i (alge aiS (oo 225
5 Wz sbidssS Sl sslmul dgpden)l8 g
3955 g 513l ol 5l ool die 0 (LSS 3590]
2 Sl xS el el Wl Gliwjlen )
el g Colled mals sl lee Lol w0l ol
A5 sasline (g loboe bla )l Lol ragh 4o 05K
bl o)90 50 Ghee 5 il Shoghy b loazdly o)l
ol & phlvy (K b o) e polis
2 85790 S35 5 il slamite olas Ly i ol
(oo (S ol (S b ()3 gine sobay aslllas
(0) Cesl gunor )15 (o (o 2 2Lk 5
2 (W) oles 5 ool iagh @bl uiores
SEIPS Jow jl solael b  Siws Jle slobss 59,
G580eST g Ll as anzals Slebl b 5 aS ols ylis
gyl xSl g EMR Sy uSUl  Sop S jlae asile
Sy Slegage ohliwy d5do0 byl (Sws wile
bl anle wogs oal olulil g9l L bLsyl o
sldzoly lsd 5085 (67300,)8 5 (s
O asls lo (Ss g pKiy

S b abuly gy sl leesls Julos mls
lhe Jis Sows L SEIPS Jow So5é oo

9 Usability

$42'

Ol Ogmoymy (Shomod (3051 @l T Jgaz 50

Ohe a5 w23 o las SEIPS Jow jole 5 (Siws
blo)) gowz 5 (03 (sogee (Kind b Glojle am
S ied b Glee (pizmes 10 9929 (i g loline
Ole 9 i dlaly ponz 5 (soges (S Sl g
Soline 5 Cte alal) 050l alS a9 (S0 b banxe
(soges (S olul b adly yaie e o)ls 05>
A oanlin Hlolise g shie alayl) 03501 rals 5 J2d
5 S595SS 5l pais Gl ded e (lis mlS ()l
5 e ) oz 5 (283 (peges (S ol

o )L)LJJ.A
- ) =

b id Srus Lol oy ol anlllas oyl

slois » Jils sy o SIPES Jas jole
iy pole oKl LBl slaplinlay Bl
sladeligtiod 5l o ol el (i s
oVl a5 ol i g cnl sloasily snsiplod
Yo SIVYIAS 0,0 b soges Sws 4y bgy e ko
oyed b 0353l hals amy 4y bgyye opei o iiml g
Laslio 0 og0e u;""‘" Eots ol Yo 5 AN
aS olmlyl oy yiin Lo addlls ;o MFL Ko olal
S 0,158 G (soges B3 ¢ agas (S
95 bl I Caple i g0 955 )5 Lae o 1,
odS Aws (8 g (S id bl a5 e jo IS
5 oz 5 0 @Y Sl pizen el
a9 cpl o YL S obol cel gikw
ol (K olal eSle im0
Bldjl a1 by ano e lis a5 3g 055l
Lol S o 25 |y St 51 55Vl 3l olas] Lo
el 00 e Sy o 0555 LaalS 4 el
D) GlSan 5 95T aslllae mls b ol agsy
€Ol losy Ghliw )3 (Sogm )8 9 (Sws (lie b
A LSer 5 oge5l asllae 45 Cenl gunend
Lty T VT 0505 il b (Ko 2oy 02 530

1161 Jasls /W ayLadd /1P sda (5 (leol g Cublagy aslibos


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

oot oo baipe by 5o Sk 5 (S
(V) o9

52t U SEIPS Jau aiky s oo 4o,
Olee &5 wasoe las YO Jgoz) lhlwy jo ad
9 (o (S (S (S ((goges (S Sl
3,5 3975 (5 ol alal) adlig aie b 03 Sl alS
D sad odoline Hloliae alayly codled alS way b Ll
S b gl 58 (com 5 (503 )1 )b e
GL &S Sy ols gyloline puiitan alal,
Jomite (b 2 9 b el plnd Sl i
S ) e Sed piple 4 Sl Wigdioe
Ol 5o (Ks als sl cnlply S o
2L ol yeS 4 S all eo)lse Jeli il
Slp (YY) oK 5 goliny] oS SaS ol s
SEIPS Jaw jl eolatwl b o)l jo (S oy
by a5 bl o axlas )l oolaiwl b gille o
Awd a5 Sl alwagy Joli ol 5L sy
Sl et ally pgd atus 5 S8l ally ol
DBl oo hles (S5 0dig o Sledlbl o wsle
ally a5 sy pgs aiws a5 Ws S bl ()l
Ol 3 (s ole jiioy wiien (L8l po
(V-Y) LS 5 (gl ipgh gl () r) aiil oo
P e b e ezl Sy Jelse (ogas 50
et Oldlhs 5 Sy, Slllae ols (Las a5 )L
L oldlas cpl g el oYL mlaw jo sy o 8
3yl gyl gme bLI ks o Ss olel soles
(F7) Sl gaunon

alllas ol slp (rhaie fogn b S0 5l L
st dod (plplo oS colaiul  Sien
ohey orl Nad pSojlal et ey e
dgazme |y e blaoul obly besls  Judowgay jou
ol adlllas ! Gladiges ol 5 ogdle 0S5 o
oBiils ciigel laglinlow ,o a5 og Slilw
Gilple w80 S o0 I (Sl ded (S pole
S50 slaglbinlen o a5 Shlis,y 4 lbadl s

11€01 sl /W o)ladds /1P sda (5 (iaol § Cublagy aslilnd

0hBes g (s33gud o)an

5 9o (S (e &5 wad o0 (LS B Jgu L
sanlia loline abal) So5b bama by o S
0550l mals (ed S ol gl Lol wgd o
Sl alal, ol (Ko e b clled 2alS
ale (S e sladlie oad o ocnalic
lad 5 )15 Lo ploser uges (plidy; daog
b (S b5 jeba s 0y S
olis,5 (Sd o jo a5 Slhlwy oyl bl
Ohbtew n plo b awslie o &)l i Hiwlel Lolus!
ol sloaely cnlple sy (608 (SKiwd 425
et Ll ey ol s G 3 (Ko
@bs Bl o 5 Gloar Lo (ol Sl I L
pya> 3 (VD) plwsi 5 STL s b adlas o)
e sl it ol 5 o5 Lame 5 3, St
Gl gunod i bl | o S L wada S
()
oo lojle s Gl alaly (el pga 0
p m ohliey o Jes S L SEIPS
A 5 (o908 (S dmr Ol b las gl
el 40yl sez g (g lolre  Sen el
S oS sald Jlojle Jelse (b o b &S
oLl Lue j5 a5 Gl (ke 4 0g perlss
2 e JpS pRals (hles 5 plnae coles ]
G o jo aVole 0,55 5 i Jalse g 055 LS
S5 a by oS lie b 6,8 Jglazr e
Oy b F5e LI oz (o pae slooged
Goaisly Wgb go (S lars jeS Bl I )55 5
5 Sl sla Ty was o plis Jegn
Ot 58 (K e mbon 51 (6,15 s S 3
2 Nl oo 65 i mis paie (nl 5o dgn Sl
b @mls cul sl Jl,30 by jo (Ss 8
eya> ;> (VD) oles 5 plo Giaghy slaasdly
Obbon o @bk 5 (Kws bl sla,gS
sleca s asle glojle Jelge ols lis a5 )l )lows
Tobe L )Lk 5 Slojlo slocules (252 )5

GPA


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

<low (Aol sl el wsigs Jss polic pbs bL3) pued

Se 2 0 St e (Sl Sl e (g
S5 59 dgne 4 e Wi o () e 12!
e Joe el 4 az i b cnlply ©09d i
celie 257,k Wl slen el Sl s
Dot Aoy OMSlaw ploel 5 losle b (sl
Copde plas (b g ohliwy )5 st
N G2l lodsly rizren 5 (S S,
Sllllae il gloys 5 il slaplejls 5o
Jae oolitul b wdl3lae glyzl 5 55 08 b sl ooy

5,25 & 90 SEIPS

F10yu8 9 Sl =
ol 5 asbbl 5l 7 sie b 5l dllis oyl
b i el (SO pole oSS cogisS )l a0
IR.SBMU.RETECH.1396.1152 | oS

5 Ohln e by adS 5l alewgina ool
o8asly objgel slagbiwlows (e 5 sl 5als 5
e Giagiy cnl plosil )0 a5 (i dued (S35 pole

poledso (6,155 ol 0503 (551

REFERENCES

1. Carayon P. The balance theory and the work system
model... Twenty years later. Int ] Hum Comput Interact.
2009;25(5):313-27.

2. Carayon P, Karsh B-T, Gurses AP, Holden RJ, Hoonakker
P, Schoofs Hundt A, et al. Macroergonomics in health
care quality and patient safety. Reviews of human factors
and ergonomics. 2013;8(1):4-54.

3. Smets E, Garssen B, Bonke Bd, De Haes ]. The
Multidimensional Fatigue Inventory (MFI) psychometric
qualities of an instrument to assess fatigue. ] Psychosom
Res. 1995;39(3):315-25.

4. Hafezi S, Zare H, Mehri SN, Mahmoodi H, editors.
The Multidimensional Fatigue Inventory validation
and fatigue assessment in Iranian distance education
students. 2010 4th International Conference on Distance
Learning and Education; 2010: IEEE.

5. Steege LM, Pasupathy KS, Drake DA. A work systems

¥¥q

pole laolliils plu o as Sl b g oS 8
e 9 plowl LLISIL b S (o )5 (S
it SSE o llgs saoolainl  Siws delicon
R S -
0dlyo,155 (K e () A OUST ped Allgl el
»e glocodled Gl L0 L cwl Jxd Jalse ) 00

Bl (oo Ol 5o e

G A =
gl oLl 4z ST ol plad (pagh ol @b
3 e ol Ll 0t s s |y (Siad Lawsie
NESR TS RVHP SO [T RV RIS oS
Oezed g Jled wagd 1y plliw s 9 ol jles
Olesle laanie Bl 5 (50,00 RelS cely
Sz p fhe wle oo las baidl, ol ol
Ohliwy ) phaams Glizl e o sy
‘5';_,51},: b, ‘654),.3 NEYEIN ‘@Lo)'l.w byl asle
s Sy, sl SRy 6599 g ! ol n
J;M uul...u‘ » | o.b),'l...uf Q‘)L"“")" “S")ﬁj}'fd 9

analysis approach to understanding fatigue in hospital
nurses. Ergonomics. 2018;61(1):148-61.

6. Barker LM, Nussbaum MA. Fatigue, performance and
the work environment: a survey of registered nurses. J
Adv Nurs. 2011;67(6):1370-82.

7. Han K, Trinkoft AM, Geiger-Brown J. Factors associated
with work-related fatigue and recovery in hospital
nurses working 12-hour shifts. Workplace Health Saf.
2014;62(10):409-14.

8. Asadi S, Allahyari T, Khalkhali H, Choobineh A. An
Investigation of the Relationship between Psychosocial
Work Factors and Fatigue among Nurses. Iranian Journal
of Ergonomics. 2017;5(2):9-16. [Persian]

9. Techera U, Hallowell M, Stambaugh N, Littlejohn R.
Causes and consequences of occupational fatigue: Meta-
analysis and systems model. Journal of Occupational and
Environmental Medicine. 2016;58(10):961-73.

10. Iftadi I, Astuti RD, Pristiyana AA, editors. How SEIPS

1161 13l /W0 a)lads /1P sl (5 (el § Cublagy aslilons


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

can be used as a model for macroergonomic approach
in subunit healthcare (case study: the nurse perception
of fatigue in surgery ward unit). AIP Conference
Proceedings; 2017: AIP Publishing.

Hunsaker S, Chen HC, Maughan D, Heaston S. Factors
that influence the development of compassion fatigue,
burnout, and compassion satisfaction in emergency
department nurses. ] Nurs Scholarsh. 2015;47(2):186-94.
Begat I, Ellefsen B, Severinsson E. Nurses™ satisfaction
with their work environment and the outcomes of
clinical nursing supervision on nurses experiences
of well-being-a Norwegian study. J Nurs Manag.
2005;13(3):221-30.

Shanafelt TD, Balch CM, Bechamps G, Russell T, Dyrbye
L, Satele D, et al. Burnout and medical errors among
American surgeons. Annals of surgery. 2010;251(6):995-
1000.

Mehta RK, Peres SC, Steege LM, Potvin JR, Wahl M,
Stanley LM, et al., editors. Fatigue monitoring and
management across different industries. Proceedings
of the Human Factors and Ergonomics Society Annual
Meeting; 2016: SAGE Publications Sage CA: Los Angeles,
CA.

Karimi A, Honarbakhsh M. Dimensions of occupational
fatigue in heavy vehicle drivers. Journal of Mazandaran
University of Medical Sciences. 2016;26(140):156-66.
[Persian]

Azad P, Barkhordari A, Choobineh A. Evaluation of
fatigue in Yazd steel industry workers and its relation with
some demographic variables in 2014. Tolooebehdasht.
2016;14(6):87-97. [Persian]

Saremi M, Fallah MR. Subjective fatigue and medical
errors among nurses in an educational hospital. Iran
Occupational Health. 2013;10(4):1-8. [Persian]

Saki K, Khezri_Azar ], Mohebbi I. Nursing errors and its
relationship with fatigue among nurses of the emergency
ward. Nursing And Midwifery Journal. 2016;13(10):835-
42. [Persian]

Mehta RK, Parasuraman R. Effects of mental fatigue on
the development of physical fatigue: a neuroergonomic
approach. Human factors. 2014;56(4):645-56.

Wolf LA, Perhats C, Delao A, Martinovich Z. The effect
of reported sleep, perceived fatigue, and sleepiness on
cognitive performance in a sample of emergency nurses.

Journal of Nursing Administration. 2017;47(1):41-9.

11€01 sl /W o)ladds /1P sda (5 (iaol § Cublagy aslilnd

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

0hBes g (s33gud o)an
Josten EJ, Ng-A-Tham JE, Thierry H. The effects of
extended workdays on fatigue, health, performance and
satisfaction in nursing. ] Adv Nurs. 2003;44(6):643-52.
Association AN. Addressing nurse fatigue to promote
safety and health: joint responsibilities of registered
nurses and employers to reduce risks. Silver Spring, MD:
American Nurses Association. 2014.
Smith-Miller CA, Shaw-Kokot J, Curro B, Jones CB. An
integrative review: fatigue among nurses in acute care
settings. JONA: ] Nurs Adm. 2014;44(9):487-94.
Steege LM, Pasupathy KS, Drake D, editors. Relationships
between wellness, fatigue, and intershift recovery in
hospital nurses. Proceedings of the Human Factors
and Ergonomics Society Annual Meeting; 2014: SAGE
Publications Sage CA: Los Angeles, CA.
Drake DA, Luna M, Georges JM, Steege LMB. Hospital
nurse force theory: A perspective of nurse fatigue
and patient harm. Advances in Nursing Science.
2012;35(4):305-14.
Amirkhani M, Kouhpaye F, Rajabi MR, Najafi Kalyani
M, Salami J. Investigating the Frequency and Related
Factors of Needle Stick Injuries among Students
of Fasa University of Medical Sciences-Fasa-2017.
Journal of Health and Safety at Work. 2021;11(2):226-
36. [Persian]
Thompson BJ. Fatigue and the Female Nurse: A Narrative
Review of the Current State of Research and Future
Directions. Women's Health Reports. 2021;2(1):53-61.
Steege LM, Drake DA, Olivas M, Mazza G. Evaluation
of physically and mentally fatiguing tasks and sources of
fatigue as reported by registered nurses. ] Nurs Manag.
2015;23(2):179-89.
Smith DR, Mihashi M, Adachi Y, Nakashima Y, Ishitake
T. Epidemiology of needlestick and sharps injuries
among nurses in a Japanese teaching hospital. ] Hosp
Infect. 2006;64(1):44-9.
Dean GE, Scott LD, Rogers AE. Infants at risk: when
nurse fatigue jeopardizes quality care. Advances in
neonatal care. 2006;6(3):120-6.
Hegel J, Halkett GK, Schofield P, Rees CS, Heritage B,
Suleman S, et al. The relationship between present-
centered awareness and attention, burnout, and
compassion fatigue in oncology health professionals.
Mindfulness. 2021;12(5):1224-33.
Li M, Shu Q Huang H, Bo W, Wang L, Wu H.

4o


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html

[ Downloaded from jhsw.tums.ac.ir on 2024-11-21 ]

[ DOR: 20.1001.1.2251807.1401.12.3.11.5]

<low (Aol sl el wsigs Jss polic pbs bL3) pued

33.

34.

35.

36.

37.

38.

39.

Associations  of occupational stress, workplace
violence, and organizational support on chronic fatigue
syndrome among nurses. Journal of advanced nursing.
2020;76(5):1151-61.

Carayon P, Alvarado C, Hundt AS. Work design and
patient safety. Theoretical Issues in Ergonomics Science.
2007;8(5):395-428.

Kazemi Z, Mazloumi A, Nasl-seraji J, Hosseini M,
Barideh S. Investigating workload and its relationship
with fatigue among train drivers in Keshesh section of
Iranian Railway Company. Journal of Health and Safety
at Work. 2012;2(3):1-8. [Persian]

Carayon P, Wetterneck TB, Rivera-Rodriguez AJ, Hundt
AS, Hoonakker P, Holden R, et al. Human factors systems
approach to healthcare quality and patient safety. Appl
Ergon. 2014;45(1):14-25.

Carayon P, Hundt AS, Karsh B, Gurses AP, Alvarado C,
Smith M, et al. Work system design for patient safety: the
SEIPS model. BMJ Qual Saf. 2006;15(suppl 1):i50-18.
Carayon P, Wooldridge A, Hoonakker P, Hundt AS, Kelly
MM. SEIPS 3.0: Human-centered design of the patient
journey for patient safety. Appl Ergon. 2020;84:103033.
Holden RJ, Brown RL, Scanlon MC, Rivera AJ, Karsh B-T.
Micro-and macroergonomic changes in mental workload
and medication safety following the implementation of
new health IT. Int ] Ind Ergon. 2015;49:131-43.

Kwan W-M, Mok C-K, Kwok Y-T, Ling H, Lam H-W,
Law T-H, et al. Using the Systems Engineering Initiative
for Patient Safety (SEIPS) model to describe the planning
and management of the COVID-19 pandemic in Hong

Kong. International Journal for Quality in Health Care.

(4]

40.

41.

42.

43.

44.

45.

46.

2021;33(1):mzab042.

Lumley C, Ellis A, Ritchings S, Venes T, Ede ]. Using the
Systems Engineering Initiative for Patient Safety (SEIPS)
model to describe critical care nursing during the
SARS-CoV-2 pandemic (2020). Nursing in critical care.
2020;25(4):203.

Carayon P, Perry S. Human factors and ergonomics
systems approach to the COVID-19 healthcare crisis.
International Journal for Quality in Health Care.
2021;33(Supplement_1):1-3.

Gan WH, Lim JW, Koh D. Preventing intra-hospital
infection and transmission of coronavirus disease 2019
in health-care workers. Safety and health at work. 2020
1;11(2):241-3.

Wooldridge AR, Carayon P, Hundt AS, Hoonakker PL.
SEIPS-based process modeling in primary care. Appl
Ergon. 2017;60:240-54.

Azmoon H, Nodooshan HS, Jalilian H, Choobineh A,
Shouroki FK. The relationship between fatigue and job
burnout dimensions in hospital nurses. Health Scope.
2018;7(2).

Ziaei M, Ghanbari A, BarzegarShengol A,
HamzeiyanZiarani M. Comparison of sleep quality
and its Relationship with Fatigue Severity between
Day and Night Workers in Sugar Factory in 2011.
Journal of Rafsanjan University of Medical Sciences.
2013;12(5):365-76. [Persian]

Asadi Majareh S, Khalkhali H, Allahyari T, Choobineh
A. An Investigation of the Relationship between
Psychosocial Work Factors and Fatigue among Nurses.
Journal of Ergonomics. 2017;5(2):9-16. [Persian]

1161 13l /W0 a)lads /1P sl (5 (el § Cublagy aslilons


https://dorl.net/dor/20.1001.1.2251807.1401.12.3.11.5
https://jhsw.tums.ac.ir/article-1-6744-en.html
http://www.tcpdf.org

