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Abstract

Background and Objective: The fisheries industry is complex and dangerous in
terms of occupational risk due to the large number of active workers, diverse
working conditions, and environment. The present study aimed to identify and
evaluate the risks, occupational hazards, and injuries caused by them to help
improve the safety and health of employees of sturgeon farms.

Materials and Methods: A total of 180 fisheries science engineers and sturgeon farm
workers were selected for interviews, and their demographic characteristics were
studied in three provinces of Iran: Gorgan, Mazandaran, and Gilan. The identified
risks were divided into five categories: physical, chemical, biological, ergonomic,
and psychosocial. Moreover, the risks were identified based on the Occupational
Safety and Health Administration (OSHA) technique. The assessment of potential
occupational risk hazards in sturgeon farms was conducted using the Job Hazard
Analysis (JHA) method. Some factors, such as the probability of occurrence,
severity, and frequency of exposure to hazardous agents, were evaluated to
determine the risk number.

Results: Physical hazards accounted for the highest risk among other hazards in all
three provinces. Respiratory issues were the most common injuries caused by
chemical hazards for farm workers. Moreover, psychosocial risks were the most
frequent (70%) in Golestan Province. The statistical results indicated that there was
no significant difference between the identified risks for each risk (P>0.05);
however, chemical risks were significantly different from other risks (P<0.05). The
highest risk priority number for physical consequences related to slips and falls was
448, while the inhalation of chemical vapors had the highest risk priority number
(224) for chemical consequences. Stress was identified as having the highest
likelihood of occurrence for psychosocial risks (252), and skin infections had the
highest risk probability number (294) for biological hazards.

Conclusion: The present study indicated that aquaculture workers are at increased
risk of various occupational injuries in the relevant environments. The results
indicated that workers in the sturgeon fishing industry in northern Iran are exposed
to physical, biological, and chemical hazards, with physical injuries being the most
prevalent. Slips and falls were among the physical consequences, while lower back
pain and shoulder pain represented the most significant ergonomic consequences.
Therefore, identifying and raising awareness among workers regarding
occupational hazards is essential for their health and safety.

Keglwords: Aquaculture, Health, Occupational accidents, Occupational hazards,
Safety
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Extended Abstract

Background and Objective

Fish from wild catches and aquaculture are among
the most consumed foods and traded commodities
globally, significantly supporting livelihoods, food
security, and human health [1]. The fishery industry
plays a crucial role in providing food and
employment for millions—39 million in fisheries
and 20.5 million in aquaculture—while also
supporting economies through related industries
[2]. As fish populations decline and consumption
rises, aquaculturists worldwide are expanding
production systems from small-scale fisheries to
larger operations [3]. Occupational health in
aquaculture pertains to the health and safety of
workers engaged in the farming of fish, crustaceans,
and mollusks. Some of the challenges in
aquaculture include exposure to pesticides,
medications, vaccines, and antibiotics, high levels
of noise and vibration, and the risk of infection from
handling fish and other aquatic animals [4]. The
diversity of aquaculture practices leads to a wide
range of occupational hazards, and national and
global estimates of these risks and diseases are
necessary but often overlooked [5]. Workers face
specific risks related to water management and shift
work, with a mortality rate of 11.9 per 100,000
workers and an injury rate of 5,481 per 100,000
workers from 2011 to 2014 [1]. Additionally, the
fishing industry has been identified as one of the
most dangerous professions, with a mortality rate of
at least 80 per 100,000 fishermen [6]. Breeding and
farming sturgeon is a recommended solution for
preserving this species [7]. Despite the limited
production of caviar in a few countries, there is
minimal research on occupational incidents in this
sector. In Iran, studies are lacking, although some
global research has identified environmental and
economic risks in fisheries, such as those by Soykan
(2023) in Turkey [6]. Potential health risks linked to
fish mortality in Chile include harmful algal blooms
and climate change [3]. In Norway, common
occupational health issues among aquaculture
workers include musculoskeletal disorders (21-
63%), respiratory symptoms (4-65%), and skin
infections (2.2-15.7%) [8]. The present study aimed
to identify and evaluate the risks, occupational
hazards, and injuries caused by them to help
improve the safety and health of employees of
sturgeon farms.

Materials and Methods

This study employed a descriptive-analytical cross-
sectional design and was conducted in sturgeon
farming centers across Mazandaran, Gilan, and
Golestan provinces. Interviews were designed and
conducted with 180 fisheries engineers and
workers who worked 8 hours a day. Demographic
data on age, work experience, education, monthly
income, health expenses, health insurance, and
living conditions were collected from 60 workers in
each province. Risk assessment utilized a modified
version of the Occupational Safety and Health
Administration method (2018) [9]. Potential
hazards, which are defined as conditions that could
cause harm if uncontrolled, were identified through

collaboration with three fisheries experts and a
social scientist. Two experienced workers from
each sturgeon farm were selected to add any
additional hazards they encountered. Hazards vary
based on farming methods, production scale, and
species cultivated and were categorized into
physical, chemical, biological, ergonomic, and
psychosocial risks [6]. Among safety parameters
considered included slips and falls, electrocution
from unprotected machinery, diving incidents, and
entrapment  underwater. One-way ANOVA
assessed differences in income, age, and
experience among workers in sturgeon farms, while
the Kruskal-Wallis test evaluated significant
occupational hazard differences (P<0.05). The Job
Hazard Analysis method [10] assessed risks by
evaluating probability, severity, and frequency of
exposure. The risk priority number (RPN) was
calculated by multiplying the three factors, with
RPN values ranging from 1 to 1000. Risk levels
guided  necessary  corrective  actions  for
unacceptable risks.

Results

All the sturgeon farm workers in the study were
male, with ages spanning from 20 to 42 years. The
average age was highest at 36 = 11 years and lowest
at 32 + 9 years. Workers reported no health costs,
and one-way ANOVA revealed no significant
differences (P>0.05) in wages, age, or experience
across provinces. In Mazandaran and Golestan,
falls and slips (55% and 57%, respectively) were the
most common physical injuries. Respiratory issues
were the leading chemical injuries, particularly in
Mazandaran (50%), while skin infections were the
most common overall. No significant differences
were found in risks (P>0.05). Skin infections
dominated biological risks, with bacterial infections
being the most prevalent. Lower back pain in Gilan
(70%) and shoulder pain in Mazandaran and
Golestan (70%) were the most common ergonomic
issues, while thigh pain was the least frequent.
Workers in Golestan's sturgeon farming faced the
highest stress risks, with anxiety being the least
prevalent. The Kruskal-Wallis test showed
significant differences in chemical risks (P=0.001).
Physical risks, primarily slips and falls, had the
highest priority number (RPN 448), while inhaling
chemical vapors posed the greatest chemical risk
(RPN 224). For biological hazards, skin infections
(RPN 294), bacterial diseases (RPN 252), and viral
diseases (RPN 140) were most concerning.
Ergonomic risks included lifting heavy equipment
and sturgeon, and stress was the highest
psychological risk (RPN 252), with anxiety being
the lowest. Among physical hazards, slips and falls
were rated as highly significant, while lower back
pain and shoulder pain were the most important
ergonomic risks.

Discussion

The results indicated that sturgeon farm workers
across provinces share similar demographic
profiles; however, no comparable studies exist in
Iran. Global research shows aquaculture workers
are generally middle-aged, with many having low

wy | VEY 5wl o o lou 1) 0,90 (1S 1o Cubligy owiieo Al


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

education levels [11, 12]. Mshelia et al. (2019)
identified  physical,  chemical,  biological,
ergonomic, and behavioral risks in Nigerian
aquaculture, with physical hazards being the most
significant, which aligns with our findings [13]. The
prioritization of physical and ergonomic risks in this
study is linked to aquaculture practices and
environmental factors, with variations in farming
methods and climate potentially influencing risk
assessments. Ochs et al. (2021) noted that physical
risks in Canadian aquaculture often arise from body
reactions and collisions, with falls and transport
being major concerns [14][15]. In our study, slips
and falls were the most common injuries, while
electric shock represented the highest risk intensity.
Chemicals like lime and bleaching powder can lead
to skin, eye, and respiratory issues, highlighting the
need for awareness of their health impacts. Granslo
et al. (2009) reported respiratory allergies and skin
irritations due to Artemia exposure in Norwegian
aquaculture [16]. This study similarly found
respiratory issues to be the most significant
chemical hazard, with medium importance
assigned to other chemical risks. Biological risks
included catfish stings and snake bites [17], while
tilapia spines often infected workers with Vibrio
vulnificus [18]. Catfish stings in Nigeria can cause
severe pain and respiratory problems [19]. No
Iranian studies have assessed fish-related injuries,
likely due to limited species diversity and dietary
restrictions.  Skin infections from fish and
contaminated water were the most common
biological risk (RPN 294). Ergonomic risks varied:
lower back pain in Gilan, shoulder pain in

OLSLE Cdls g (il sl Sy (2130l 9 bl

Mazandaran, and shoulder and neck pain in
Golestan, as common musculoskeletal injuries
were noted in U.S. aquaculture [20]. This study
identified back and shoulder pain from ergonomic
hazards as significant risks needing corrective
action. Common psychosocial issues included
stress, anxiety, and depression, often linked to the
high-pressure work environment [23, 24]. In this
study, stress was identified as the primary
psychosocial risk in Golestan Province, followed by
depression and anxiety, all showing a medium level
of risk. A limitation was the exclusion of seasonal
workers due to aquaculture conditions. Despite
some limitations in understanding the population,
similarities across provinces suggest that activities
in sturgeon farms are largely the same, indicating
similar occupational hazards for many workers.

Conclusion

This study highlighted that aquaculture workers
face increased risks of various health issues and
occupational injuries. Specifically, sturgeon fishery
workers in northern Iran were found to encounter
physical, biological, and chemical hazards, with
physical injuries being the most prevalent. This
research is the first to identify risks associated with
fisheries workers in the country. It underscores the
need for safety strategies and measures in this
industry. The hope is that this study paves the way
for more comprehensive research to better assess
health and occupational safety in other aquaculture
sectors.

VEeT 30l o o led ) 098 «(gldd 1o Coblogy owkigeo Aloxo 15 A


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

PG JOHE
4%

Ly Sl > Cuilngl witigo dloxe
B \'\:‘ : 1P8AA iOlxas AFAY 50l ¥ oyl 3 6y90
UMSHA Press https://johe.umsha.ac.ir

SaL 9l (bl v 39 99 & 3 w0 YLS U (lung g (odl SBSw (b )51 § Sl

T lbogy Y T Ll argumo 7 ool co ¥y (s

Sl 5lsml e oMol o137 olKzils (lanl oy ciony; Layses 05,5 X
Ol Glanl o oDl ol3T olKzils ¢jlgnl axly wsdlils og,5 Al

ERLE

Cailige g ol slaslas 5l egiie degamme b Caro al s 9 sl Saste sblse sgzg L iBuR g alilw
i)l s plelid hagh cnl 5l Ban 0sb e il Jid glacnl @ e o5 Cl ke Jad
Ele SIS s 5 gronl (Sli5)] 2 S g 5o LT 51 (b Sloo 5 Jid ola s oSy,

ol 039 55Lsl> Hlale o9y

wxlas lp )bl olale (9 E5li0 OIS 5 (e pole Gt 51 i VAL BB 9 Slge
WY f""“““qj G:La..}‘ = 51‘5) 9 é...ay;) “;J)sjj.u ‘@LM-: s(si.l).aﬁ alws O 4 QMG‘LJL&-AAJ ‘_ng_ima)
e o Jlaml Jas bl S, b)) cd 5 a0 OSHA LSS ol 5 S, ololiss
09,5 ez slp i abul JHA Jab Hazard Analysis) i, 5l eslissl b s,bgls lale (5,90

WA gy el Jele b agrlye S5 g Sl ggly Jlosol (sla, ST i, S
3 b Dot ey ks SIS a5E Ul s (et s S5 sl s Hnaily
oy Ve b lind oliwl o eloaat = Slg) slo o .l 009y 5150 5,5 sl by slolas
S| )Ja> » 6‘)4 o..\...:‘é_:l..ul.«..u 6[.(&&‘-.4) O as ol UL..A 6)1.4] C;L.u ] alils |) &‘Bl)s U"?"'“"“
(P<e/-0) wilosgs aylas Lo b jloliee B b slords loylas Jg «(P>+/20) cusl 0355 jlolias
ol 4 Lo e ol 4 sletzr kGl 5 (Sgdom (bt (S5 Sl S ) Caglyl soe o i
YA (oleonds Slge @l)loy slaciul 4 b e Sy Jliz! YYE (S, Jloss! $FA L polidl o i5ed
il Jad slocoml 4 Mol s (2133l (55me 50 (559,265 OLTH 018 (Lt oy 0l 16 5 AR
JLA.MJ 6)L51> ULJBLO Q)L..u [ J.CL.: ul)f)lS as ols ul...a @Lu UG 6)5)J6).)] .]a..:;u )0 09>9e
L Oliee ot ($Seied Sl 5 aimed aloand 5 (Sfsloe (i o] b agzlye 5 )52
Ot SeosisS )l slaasly 500 aili g0,0 a5 5 (o8 sldkly o ooldl g bia wlesls Las
el g el gl desT 5l IS BT 5 i lajlas Slolis oplply asls | casnl a0

Lol (5552

‘5)9);:(5}57 sl ccilagy (il Dolgm (il sl o ULy dlfjb

VECYY N0 sallie cdl 5o gy,
VRN A callie il g g6
VEXTA A il (b dy sl

VEYTo A callie ,Lissl G,

gf{‘“}‘ |"5J'° olRazils 6‘)‘-‘ A BeR> s"'*-'"
ol Bgazes loan

09,5 £l Dguomn i) ghumm ooiams gi
ol3T ol&iils ¢jlgal axly com ;) Jassxe

Sl lsal ¢ ool

laleh.roomiani@iau.ac.ir: J.|

e Ao 55l plale (a0 &)l QLS (iilags 5 (srel slo S, (S5l 5 lolid Y ¢ Sleeg thigamme (£l g ool uYg 1L

VEFAVA- OOV Y oL slad > coslags

Aodio
(I3 ol utine | Colex 4 2y BB SeS (lple 2 5982 5 L0 Sl gL ys s 5l Jol> liale
VoY il )5 ek oS e el Codls g gy ied Gl 0 eadalsle YIS o AL oy b ey

1w VEY 5l ¥ oo 1Y 0,90 ¢ 5ldd o Culblig (owviiteo Al


https://orcid.org/0009-0002-4328-7876
https://orcid.org/0009-0000-2193-5997
https://orcid.org/0000-0001-5896-1451
http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

o5 Syo 2585 35 oMl ez o i St oy
[l el pSalo v ee s e 250 S5 A Jlas ool wyl
@lad> ol 5l (S0 63bsl> Glale (B9, g 355
olple cnl s Bd cpzr 5y5n05) plolid)lS a8 el
A4Sl sgzg b ool 55 LB V] wlos S aog T 4
odes § 39850 (e )D H5dS Wiz 4y Sgaze aS (5 )Ll lale
el a0 by o Slalllas el [Lgls 40,91 Cows @ g )]
Sl Ot b e e mlio plo s Cunio Gl o (i Sols>
Loeolp! 5o odld o b s pe slo s clalllas .ol o5
@ e adgs e o 1) ad) i St (pl Sl @ 4z
3 60935 Olalllas Lol el 0uis ploil ool plaisl 595
Oesm adllas 4 ol oo Ll alaz 5l a5 onds el e
Syl o e Sl ools flis 1y a5 85 o LAl (Y4 YY)
@olasdl 5 laatan; 4S5 9iS IS Coio b L ye
Grancrl ol 5 did cdls ogilly slaylas [F] wilesy,
@S g oot adlllas (Lot )3 Gleale (slodgi ye 9 S o L Ly
Slg oo o5, satSaags slo s a5 cul ools olis Lyl
2 Ssasl slag)ls puile (B (Sl 2SS @ by
S8 glas lom 5 Stz Y] asl popldl lyis 5 lame
sl odd gy 98 985 )0 ysnsil Gh e Jelo
slagleal Jolts (25w onl o (Jid slag)low (nimls
F-20) psl 5 (oS oMo oy YV-FY) SDlae - Sl
(20,5 7) Cusiloyo (e 3 YIV-VO/Y) sy slacigac (a0
5 00k s 4y azgi b Al cosl gy (ao o < 1Y) 548
ol G 5l Bas lnl 1o o)l cpl jo B Sladllas 540
«(SokslE Gleale (s 50 d52se slajlas 5 laSin; alulis
O @lobid s S, b coio l OLS IS agzrlge ol
ey ) i Slalllas (G & (o008 Glgy U ool alse ()l
Ll Caie pl @iz sl jidu [0 Jesl 9 Cuedlw

JLTIY)

2 &kl plale (B9 5515 ol adlllas plodl e3g00t
Sy90 dilaie aidi Cuwl 009 lidS g (LS (lyaile bl ¥
el 0 03,51 (1) JSib o aslllae

5 e Gl e A SRl O Gskes AVID 5 5 ke
Gl 5 Bran (lEl s cusl oad s Gl 50 «ssany
D] el as) i aojo YO b e

Sed Saio @ 93 Slae el sl HE Ggedes £
g e U5 Gise cpl jo Jels ol Bl oo VY aus aily
e g drwgd b 0 sla,siS s olal l 5l ooy AV L,
@ Bl agi S e )5 03 L S S elidie sy
3 podian i jgbo a5 el g Jad olowl Gy Sl s 5k
slazdl ay iyl Bl able adgi b a8 alio 5l culam o,b
VISR L VI | § IO IS OX PN g P Vo
85 baygelon JUmdl g ols cludl apdis J3é ags (ol odls
ORte 50 8 eade VeIB g see Su 0 L8 gl YA)
5 obole Cunex 2851 o)ls STl Senl (55902655
oz ol 0 hsnen! (Sl QB das lH
@3lo g o 4 SzeS I Sl 053 gadsl lapia
I¥T wlools 38 35,5

2 O Gl 5 cdlo & gpaninl o A il
Qg lale (ygn der 5l laodled I oy b
g alite slaogd 4 ob)s Sl (90 izmen g lSe
Sl 5l 0 ls o)Ll 15T g o edens 08 S aiile
dog s do 15l (Byme 50 (585 )8 Jalds ()55 5] 0 09750
Ao 3l 5 o g (Vb sl daSiise T g STy
ool 321 Gyl plo s oale ar (05 Cawd 5 (2L Soghe 4 M
S los S glail 4 zwie oz 5o 553053 slots, g5 LF]
s 3 sbo s 50 558 S (gl Ty 09 o ih (gl s
G lon 5 Lol oSy Gl o)y Sz gl 5o
ooyt o Yo &y ailinslie Ll sl o s (59505 5]
soee Sblie y odle (55951 Caaro o515 0] Wi o
@ by slahd (S 3 )b 092y (55 plaS A o &S
56 dobe 5l es slagia o 55 Slbes 5 )5 Cugi (s
@b Sl 5 el Sldllas 3550 @S g0k 4 wls 3
JoLE A3 e g Sre (i ¢ id ctlagy g (ol (o dage

5 ol Olime g S5 Veeeen 2 VA Geneil o
Yo lo b sl SIS Voo e e o 0 OFAY |, ks s e

a |, Oes cato (Y- YY) Soykan 5 [\] 55 ess YIF 6

$HLsl plale b oluss § Clucwls 4l

aalllan 5 g0 dilaie 4z ) S

1F+Y 5l oY oylods 0 0,90 (gldd ) Culilngy (owidieo alxo v


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

OlySen g ———

@by Sles 5 (6,5 i (J&5 5 o ol olandl 4 by o
(Sogd sog,S 4 by w)lse ol 4 azgi byl I8
anaib elaizl = Jlg) 5 (SoogisS )l Soielom (plerd
o2 el 4 byye slo el )l eizen () Jga2) [F] wileas
O5 e 9 0 Jeld el cnl ailead g
75 olst (G il g0 YT bl (535 gm0l
s 0,5 2O g il ol 5 pe oLl
Gl — (o 0)5 b (oahille Gragh S adllas
oSl gl (ANOVA) 1,1 Sy il s o 5 a3 ool
g oy delyd o 20,0 O mhaw 4o (g blas gkl woles L]
iz laglivl jo g ksl plale G5y95 &)l OS5 425
st Sl oealls = S8 gl plasl o3 b o)1 352
IS o gl bl e (P<e/+0) o oline glis LT asisy
Sty 2lipl sl ol plol e Lol 052y (ot lojlas
955 kgl pleale (b9 )l5e 5o (Lot (Jid Sl blra
i glp [V o] ws oslizl Jab Hazard Analysis JHA
b aglge 155 9 Sl g9y Jlotol ST oSty 0 (598
s e 4y bgyye 98y Jlaio S5 0l g el oz Jalse
bl oads ool (Las ¥ Jeaz 0 JHA g, 50 oads slulis
5 ool Szl gloasly S g ($9,5uS ¥ Jgur 5l ool
sl o 08 5] ki ogllasl Ll (gl 45 (65l S
030 Y Jgaz 0 JHA [ig, 10 0layg, slavely o gundils
L Goaner! oS, o)l Jlis! a5 Slads slows 0gd o
omainh ool osel T Jgaz 50 g azlye Lid lolas
Lol oals 0ol Las F Jgam 0 JHA g, 10 agzlse |1,SG
51 = (RPN) Risk Priority Number S, coglsl sae
azlge 155 5 Db goBy Jloil el dw cgoie (liae (s
O Sy gyl dae el Cud 4 pa b bl 4w cpl 2
Clbls a5 b Sy gl o ol Veee B
2D e Sy S0 QoﬁT Cawd a3l o ead glulis
che cqr Mol 5 apY ol (S, mhe ol
ol caa g oleiioy Gopdy 0> 4 Jod JB e slaS,
Sleladl 5 Sty gancaglyl (0) Jouor ol saniadyl

w‘ oé‘b ULM...: ‘) 6_>)Lp|

b OB 9 (b pole puasge VA L amlao asl
6oLl aolas .ais S oo )5 59, 0 Celw A lpsl ol 121 4
5 pske o il el )5 5 i S Sae gl)ls (Kon oS
ossd (Wigel b8 5l Laools (5 yglaaz jo 5 Wog S waige
S5, Gl as ol plol Sbj 4 beaslas aisls pleil wssg,
sl g B8

il (w4 bgr e Sl ol Sl S ges Slastiv
5 Sloyd Ao dlag sloas e Wbl Sl y0 a5
Sbgls olale (B9 &)l5e OIS 51 8 70 SigS Cunsg
) 9y 3l Sy Sl Gme ln oS ey Ol e 0
(Occupational Safety and Health Administration
sazie oYL o 4] ws ool ss oS L (Y4 VA) OSHA
VAVA Lo 5l (OSHA) Lis cuslage 5 (oosl o,lo] 1S5yl
Integrated IMIS) 4> LG Copae Sledbl  gaew
&S Cawl 00,5 el 1, (Management Information System
OSHA L suiplon! sla o lai 5l (s o3l mmls s5l>
e 3 G388 18 slre slacasgase b Glbil anlb sl
<l (Permissible Exposure Limits PELS)

Sbnl el &5 5u2? o5 Sl D90 (o Of By

o e lad b aly b e 5 5 o Ty ]
€ogd (ylom b ol 4y peie Wil oo 09t JyuS ST a8
L bl jo F)5 Gl oS slasas g5 o0 4 Ll olesso
Sl Sl o a5 B0 o0 ) B (Jid slaylas
b 5okl slale Shygn &)lie OIS & (Jad laylas
s gdiges 3 psle Laasiie ¥ (s, Sen b it azlso o]
Vol 5l o o s (ol 5 eloizl psle ime S g
ac)ie 2 5laiog IS ple 5l e VL as b oS S
1 asY la Sinlen b wind il g )bsls olabe Lbsn
G50 Jad sla ez 4355 0 b ad atwlss Ll 5l .asms el
Wiied 4200 T L bgls lale g &)l50 OIS S,
£ 4 ot Lo 25 ol a5 L e o
S (ools SasS eizen 5 oy Wlde (Bysn B
ogee Slbbre 5 ogdle Ll Cglate igd o 00l gy
ok Syme 50 Grsnsil O (sl 5o 09z

&bl plale (390 &)l (LS (Jid Jleim] Sloss g lajlas ) Jous

0gdll LIS | ol > oudplil Wldos oud g lwlils gy s
ESVERRINON

Sy b jla> oolais ST S BUTIBIEN

O 4 o] il Slyeal )5 e

WY PR VI W) 0dlgr yroxs 033 axlans
oo g ool Slopl = iy paas gl yo L8

S IDE 2 g sy NS G0 pdiged — 2305 Sl b pgloe oles
R s g ool Syt andl b agzlye 5 YL Ol 4z s
S N 5 o ptige G2 bsls b e

wy | VEY 3wl o o lou 1) 0,90 (1S o Cabligy owiigeo Al


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

e SIS

Cavgy Cdghe
Glacnl @ by o Jilu
iy Cighe
o s
QLSS 5o (S
PURE-*

LL ks, slag len

78 (o909 2l SL slagsel S g el
P
Solow JIL - S35
Solew JBU - S35
& lerr Jlail
& sler Jlal

5 Lt il  oligagoges 4 Congams pa> by
s ol lsie 4 O
g slacighe
Sl s Jas!

Ov slas! 4 dsns
Gld g jeS 4 dedo

oS g Al 4 deds

OoN slas! 4 dsns

O, cdls 5 (ol slo Sy 0b55) 9 (ool

i Jilog - il sla 5l 5l ool

Lo el ol Sal
0dSS Ak ;04 5l eolal

N U CRYS

el Al Sl g Lo o

sl (2 Sal g Lo cad
Pl (2 Sl g Lo i
el G Kol 5 o o
i Gy Sl 5 o o

Lo el (6 ST ol cils yy Juad

Sso 5o
st boonds (5l sl

preelS 4S5 ) 5 oS S

Ol CuiS 0auS Cy i Sl g0 ol

P9 sl s
o S|

Sk
I
Kz >
ol 5l it glagisl

s sk

Ur929

et

Kl

ol (Sl

Sl lbgSs

S09i9S )l gl s

S5 oS

O hloy Jomr

ol Sae gYsb i [ ol
s g e Il b L8
izl - Sy gl yks
bl o5 olebs

oyl G 0y58 b SYsb b g8 Cag
olyksl phel g 5 wlels GrS o oz
JHA (35, 50 sl g485 Jlozo! mhaws .Y Jgur

b T 3las y Jloss!
Ve 39 2 S e )
A LS, FUY e )
A b S aen yo b5 ks ooz Jloz!
\ b SSole 2 ol olas, Jlaas!
4 B{TRS VI P Je Lugie slas, Jliz!
O LS ok f e oS ooz, Jiml
¥ LSS Jl ) e oS e sz Jloz|
Y LS LY B e s las, Jlis!
Y LS oY » sl ooz, Jliz!
\ - A olas e

1FoY 5l o oylods ) 0,90 (gldd o Cllilogy (owiiieo alxo , Wy


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

OlySen g ———

JHA 3y, ,0 olas, lassly ads ganail ¥ Jgus

a0 T Slas ) wad

)\ e JIE

q s Satalls ) S s

A bl aab ol sl S o o>

\4 Cdge Soldlls ol

7 Lgie (Saocaw! Ly

o o5 Saacawl oS

¥ 05 bt (0] oS b

¥ S S &

Y JoS 05 9 (S5 sl é*@bf—rﬂ ST gL

) EEVENSIH UYRe Al os
JHA (35, 5 azlse S5 ganails F Jouxr

a9 a2y 1,55

\e. Sl Biae 0 Sl

2 PRSI PYE VISR FRE PYICRR IS

A Sl b agzlse o )b S aida 10 5o

v Sl b agzlse ;0 )b S aido Y o

4 L;_gow]l;'«e{?l}a)o)l{\_@,uu\]z

o Sl b agzlse o )b S )5 cugi 2

¥ Sl b agzlye o b Sy aie o

¥ S el b dgzlge 10 )b S ole o

Y Tl b aglye 5o b S Jlo 5o

) Sudml b ag2lge ;o )b S JLo ¥ e

ol Sleladl aslesles 5 Sy mhas anail B Joaz

s> ol Sloladl Boylo 3w Sy el Sy Cuglgl due
e Sy b pldl e
olo S b plodl Lvgie Coonl YEY - VYO
Jl Sy bl W VYO - £F
&9 Pl 4 5o Jsd B _

Sleds (i (LI OldS g assle Ll o
OV 500 b ) Sl oog (54 5 (olidl & by o (G508
S)50 (r e (oS OMSEe Ll T j 0 (V) Jgu) (2o
OhNsle liwl o g ool plaislsgs 4 |y olbend Sloas
lacigac o 5lam cunl 0ogs oy liwl plos 51 i (Do ,0 0 +)
g sl glerd Cllz ple Gn @it ShlE Gen
S cdls (oys FO) 1) e op i olaisle bl
Geb 2 (A Jgu2) Sl 0sgy (Swgy SIS 28 4 bgnye Sl 2
oaalive locSiu ) G s)le! jloline Soglis (el JSusg S 505
P>1-0) azs

P

Ciasn oh 5 Sl (LSS el Sledbl 4 by o mls
plad .l 00l & Jgo 55 aalllas 550 dilaio ;o 5,b9l5 Lol
Ll o g 050 canlllas )50 Lol leale (295 5l S,
5 Ul Y5 £ ) s 5:Sleo WL g ooy JLu BY B Y+ oy
aS 30,8 Hlo LS o 1 LYY 29 o Sl (g 5eS
4528 S eed Sl 0 Cudlagy g Cudl (sl ailbals 4t je
0oy B gelans 1o Ty o bol Jlsbine sglis cad o Sy il g el g
2 &kl plale s LI a5 G aliale Gob>
P>+ 0) ol lis calises glag !

wy |

1FoY 5l o o lods )Y 090 c(glad yo Cllilogy (wiiio almo


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

S plale (290 &)l50 O (eSlee £jlne SBloall) SIS g0s Ll F Jur

(85 #+) liwdS ylewl (85 £4) olyi3k bl (85 #+) DS il b yol )by
(EA g 7Evf YfY (Jlo) (ymo
Yty Yty . 110 (L) )5 a0
VYD) o pd Yot oy G3gal Cygo _ £) doyd Vot commy SBi90] e
J ) i (2 9) 2o )3 VO oy gl e ’ .) 7 s
(e (%
BT AREERRR: B ACERRE Ly Ao alales MT)_»
G FY) ao o Ve (2 FA) aoyo A GEF) oy Ve dows
- - - (ilagy laasa
().AJYV)M)O\CQ )—"Lﬁf“ (,&5\“~)M).>(b~ ).>Le,a ()js\’f)m)a\‘~ ).>LQ,¢ w;w,m =1
Sl oleale (B9 &)l5e QLI (S5 Sloso b ool Y Jgu
] - . 3 9 o8 i
.. 839y &S AR Ssh (Swp . adlaio
S g ooké!
Qoo OY duo s OY Qoo T o0 O KWEIR A o, O Qoo T
) ) ) ) ) ) ) LS ol
& YY) G YY) YY) G YY) e YY) Ga YY) G YY)
oy FY o, FO o, YA o, FO o, YA oy FO RWIRNAIA il L
sile -l
Gis YA) GBYV) G YY) Gis YV) Gis V) G5 YY) Gis YY) oo e
o, YA Sy ¥ Sy Ve doy YY o, VY o, OF o, OY
) ) ) ) ) ) ) s e
(& YY) G2 YY) (& VA) (& Y0) G2 & YY) Ga YY)
VIVAY VIEEA VIFAD IS4 V/a4- </AYA Y/agy Kruskal-Wallis H
Y Y Y A\ Y Y Y df
<IYYF </fYa Ansd <1700 <Y AR <IYYY sig
&l olale (o9 &)l5e QLI plerd Doz A Jgus
S, YO Loy FO KRR oo YO Qoo T
) ) p) ) p) L
Gx YY) G YY) B YY) G YY) G YY)
Qoo Y KSR o, YO deoys YA dwo 0 YO
? ? ? ? ? ohwisle el
(Y9 (CHARD) & YY) & YY) B YY)
S, YO Qoo YA Qoo VY o, YO Qo0 YO
Ol
Gx YY) & YY) YY) G YY) GB YY)
A \IFOF - IAYY <Ay IFYA Kruskal-Wallis H
A\ Y Y A\ Y df
BN < [FYY < IFEY «/a-9 <IN sig

ol lsls plele (hyon i e el IS
Voo lodgs oyl Sagy Sleld s sl (58
S Syl asls (S pdl 5 Sl el S,
OV Jgaz) Conl asls L5151, Sl

TV bl sl el S8 )S 9031 Gebo
Sl aisls olis byl plo b bl loline GBS sig=
bl Sy ol il (g loline B ga b Lo ylas
03ls GLas VY Jgaz o (Sujwd slaaaly 5l o5 es glules
(VY) Jgoz 50 51 5155 g o o Ko b olas ) Jlas! el sas
$Se3d ey 4 FFA L Sy Coglsl sne o iy sl ol
ool ails 3l olisl g o5

slasia; plo o ) SR i Seg lacigae
S8 09051 Geb p ailosls olaisl 055 & (Sujglse
Sidem S, w Golel jloliae &glis &2 ols
g5 LSk sl )l (A J9a2) (P>+/:0) st saalie
Ok il slagle plo & S G5 o 1) 658
Vo b oS Slisl jo 0,0,05 a5 ols lad Ve Jgaz losls
Ve b oyoails 50,000,859 ohaisle oliwl [0 0 04ls ws o
slols plo o 1y Slold n i OLdS Ll )5 as)s
21 (SorgisS )l Sy GareS (Ol 9y0 lanils (SeegisS )l
Ow ol jlolire Sglas .cils axlllas 5,90 ddlaie ¢ il Y
P>/ 0) i soalive oSy,

VET 3l o oylod 1) 095 «(gldd o Coblogy (oaviigeo dloxo W


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

OlySen g ———

Sl lale ()90 E)l5e GES,I L b pe 5)lem 5 (S3glom sty A Joux

sl ln gl bl S i o .
. _. i X Soiu Swr Sub il
==l ! e9ry bt L G
Yy YA
Qo YY RSO TA o, YA Qo Ve Qoo W SRAR doye Ve AW Qo VY
') ) .) ') D ') ‘) ) ~) DL
G2 (2 9) 2Y) GEA) \9) GEY) BN YY) (2 VF)
(% (%
Y. YA
Qo Ve doys Ve o, YO oo FY oy KWK N Qoo VY WS ) ao,0 V0
Olyisle oyl
RN (&%) (& V0) (& Y0) A) (& YY) GRP) \Y) (%
(% (%
Yo Yo
S, YO Sy Ve KWER o, YO KWERRY KRR oo TY do 4 o0 VY
D D ) D D D ) ) D S
R YY) (&%) (& Y) (YY) YY) B YY) GEY) YY) B A)
(% (%
\iavd IRV VAYY AARIN +/aAQ ARIN /7Y VYA DARAY Krus.kal_
Wallis H
Y Y Y Y Y Y Y Y v df
<IYEA <IP\Y iNgd AR cIFN . AR /0N /B AR sig
6okl olale (o9 &5l5e QLS b L 5o (SeogisS )l slacel Ve Jaua
olyoye 3,84l o5 YL oy S04l 3,8 oS 3,000 ,5 adbio
do,0 TA duo 0 OO RWEINATA o, FO Sy Ve oy e
’ ’ ‘) .) ’ .) S !
(& Y9) (2 YY) (YY) (B Y) (& fY) R YP)
oy FO Qo FO oy FO o, VO Qoo OA KW 4N
Ql)..b‘)'l.,a bl.';....»l
Ga YY) (& Y9) GB YY) (i ¥0) (& Y0) [CHARY)
RWESRATA oy Ve KWEIREAR o, Ve duo s PO Sy Ve
) ) ) ) ) ) S
(& YY) (2 fY) G YY) (& fY) (YY) (& fY)
f/aA- Y/a3A IARNS VEYY VIYAY AR Kruskal-Wallis H
Y Y Y Y Y Y df
<[« AY <YYY R AL </f </FVY IR sig
Lol plabe Siy95 &5l LI elaizl = S, DHISie VY Jgaa
SO g ol ksl o sl P25
(85 YY) oo ,s YA (5 Ye) doy YY G YY) sy FO oS kel
GEYF) sy Fe R YY) a0 YO GRY*) doy e ohyisle ol
(2 YO) asyo FY (a5 V) sy £ (a5 YY) do,0 00 el af]
YA < PYY AIARAE Kruskal-Wallis H
Y Y Y df
< /AYY < IYYY /OO sig
b plale (hygp GUSHI L ki e (G508 Slpble S, b5, Y Joua
RPN aplge HI,SG das,oal olas, Jas! (S8 gbbawoly s
FEA A v A ol 5 35 £l | - eaisal S
Yfo \ I \ SNy 35 sl lnl 5l eolazl
oot Y 5 ¥ I (s o aplis Jylog 5 £l ) cyolis
\PY s q 4 oS S e B Dl 5l oolal
1#A Y 2 f oS 5 (Ghanr b 5 Ll 5 5,8 S
Ve 0 Y \4 S LS Syo Sl
Yy. A o A ESES L] S ysP e 55 (B yme 5O Sde Y5k (185 )8

wo |

1FoY 5l o o lods )Y 090 c(glad yo Cllilogy (wiiio almo


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

L oadazlse elazl = Jlg, slaasly 4 bgyje Sy 2b5)

sl 02sl V# Jgaz o 5kl plale Soy9 g)l5e (LSS
) Sy Jlozot sae 0 3V slas ) Jlazot o i b o sl
b o |y ol ezl a8 el (YOY) 00 s 4
Sygl Cews 4y eloixl - g, slasely

2l e cuenl az o 5 asls 5 5L slaSin,
O ool g i)l ese] VY Jgam o yol> adlhae
ladsly 510,04ls 50,3505 5 oo 4250 51 (S slaaly
Bl 1) Coeal 4250 (p Sets (SangisS )

LSS U anterle st bl S, )
S 9 Olisle (ladS Glial 4w )3 s Lgls Gleale B9
cstlbonds 0150 ol Glaciiwl el ool ools (L VY Jgux o
el 0393 oy yions e Lo iy YYF (S ) sl s |
s 0N GLiSl slaslen (TAD) iy slacisic
O 1) Sy Sl sae (n i (VF4) (mgng slags)lon
OF Jgaz) wilosls plaisl sgs 4 Sjelem ol bl
Lty SensisS | slasalay /555 ot Jozo 10 Jyir
Ol 1y gl glale (o9 QLS 4 bge bt e 4
009 oS 9 Slygs SladunS 5 Dligad (53,5 wily ams o

6L phabe (3595 QLS L b e olerds Slble Sy 2L, Y Jgus

RPN slgn )50 olas, cud slas) Jlaisl  obowd slavely b
Voo 0 0 ¥ Consgy (Sigs s (e leosd Olga b ules
Y\# 7 4 4 Cgy S 25 Ladlors (y9uy @L.A.....; blyligib‘r:sl..u owled
VE. ¥ v 5 gy Cigie Ll clo i 51 030,55 oolital
YT f A v (S O e oo lge Sy Ltz
V8- 5 5 5 i Coghe 5 ol Lisloro clacSize 51 0,55 oolizul

Sk plale o9, LS, L Lad e (Sojglan Sl yble S,y b3, NF Jgu

RPN  ag=lgo jI,5S odlasyoal olas, Jasl SSiglen cbooly shs
e Y v ¥ S Lo 5] 305 30 sams 5l Lo
\Y. s - > S Do 9 0055 el slp 5 slall 5l eslaal
Sl g b ol

A f 5 ¥ S5 S5 ol 5 Lo ol daky b oles
Yaf v 5 v ETNRPINCRIP o sl ale 5 eagll LT L ules
a5 ¥ A ¥ gy S 55 L Eaa Vs oles
ool Ul L o (slagale b oles

Yor 5 v 5 Sl o len  Sbipalles o U513 3y s e sl S
rolizegge

S 6 v ¥ s sl 039l Bl b b gale 5l g g JUin!
vy - ¢ v S slas o Lol OPV:L@] w”‘d’la la s L’ ooles
Ol 30 5 QB sz (8w L sl Jlil

Y- 4 o ¥ 78 sl Lo wsbye ol ;5 (285 I8

ksl plole (o9 OUS I L e o (Seagist )l Slible Sy (205,10 Jgua

SIS wa Jlas! sooly )

RPN . . B s
a2lse  Slas,  olas,  (Swgiss)l

o by ol (5,0 L e el Iy Sow SY Lo yods o3

vrs v s A 5,008,5 22 BRN S)9Ee B B yZel (o) Sl SYsb g 55 slag /w—”

Ao ol

A \4 A 3,005 OeSis Ol plale b ple SThes oK sloaneS (0,5 oy

\4 4 b} S il Gl slale Jo ylale poloe aydss

Yy \4 I 7 oS Yho Ol yeond b b y5uinl 0 5 el pllin cenliol comdg jo )15 5 yoliws!

YAA 4 4 A 3,04l5 Sae sYsb ol

\o- 7 o o ol oy Pl Ghsn e phaiel b onizal pslaw (55, )50 S > 5 (28, ol

1FY 5l F o)lods )Y 0,90 (gldd o Cllilngy (owiiieo almo

Ve


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

OlySen g ———

SHbsls plole (3y9p GUS,E L das o elesnl = Jilg, Ol ble S 2b3,1 VP 9o

1,85 ol Jleis! - ool
) Sloe .
RPN . . s
ay>lg0 slas, slas Ve
Sloy led g laale g la Sl Comdg pglae JS sl YU codstune
Yoy 7 4 \ oy ) _
ol 5l s S el sl
ke oduid Jus i OISCEw £98 T 9 I OO R COON |
' N v N s e 6295&2» Sl
b (058 5 5o lpd Jdo 4 aoale je 9 S e b (55len
Ll b Jb Sy gl lus (soladl clacanSs a0
e - A . o oo bl Jb F5 sl Lz o s 25
48 )50 Sayide )0 (g
Sobals lale oygn &)l (LS, L o e slassly S Coeal az o o WY Jgu
Corod! ¢yl 5o Lowly Swdcunl g9
e ookl 5 i3
Lasgis Svosl S
Lassie Sonsl A Sy Ko
sy &t Ses
CoatleS S0
Lbugie Coeal B s
CoonleS gy (S g
Lhugie Coonl Cawgy S50
Lo Cuonl s SWS oo
Jsd B L;Jé.}f)h’
CoaoS L;..x.‘);
CoolS S O
Lo Coonl g sBCdgac
CoonleS b So s RSP
Logie Coeal bS8t slas,les
bugie Zoasl 9029 Sl
les L_,,J.iﬂ Lngd)Lo.!_.g
Lugie Coenl 3,0043,5
Py 3,0 508
'l 9,04l .
SogsS |
Lugie Coenl yoS Yboy
Lo Cuonl 3,545
Lugie Cuoal Oy 9,0
Lugio Coenl oy
s @] sl ezl - Ay
Lugie Cueal S 0 il
5o Oldlas Ll o5 anlin o aslllas L 1) LT Sledol Ols Oore

s 03y 50 Sonnsil Bl SN a5 el s e
YoIY a8 w eols las 0 aalllas o b [N] wis Lasgis
Ol as YA s and, wlls,S (ol 55 ss e

obele Ghign il OIS 4z ST a5 ol plas mls
bl BBy Lol cais S oo )15 alies slagliwl o (5 )Lol>
a5 0,5 8929 ol jo ladlhe mo 0y aliv ] Cono>

vy

1FoY 5l o o lods )Y 090 c(glad yo Cllilogy (wiiio almo


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

as ol oyles Ll zmls 9 <é,8 18 andllas 050 s WO ale
AL sl o Lol sale sla 5 4 035)1 (58 oSl
2let S s DAL 05y oy glad iy usCdety 520
0955 5 Blea S 9 &)l 50 Sheme @) St G o
FPr bl il jro0 wlsiee b Gl ool & 2
WS (dghe cuads 3,0 Ay e Cuwl S b 5 )lse
Wyl o ailistie DAl g3 lapl o e ,Lad il 5 wiss
5 okl 5l 56 Slons b ] peiis b3l glasilas gon
g5 @ Wliioe g5dse Cal el 0085y n 1) Ll ale
385 Al bape Gl slajglS )3 Al ) n ladisS
Ol Dl 18585 plo 4 S (D90 Lok £95 0l
ol sleslaul s ply> g Pl ay Koo b¥o 5l G g el
Sz scigie pol> adllas ;5 05800 by e Glal 525 5
VL agzlee J1SS 0 Wb eagll OF 5 ploale b ules 51 20
oS Wy Suislem Slodo o YA Sy, Caglsl sie ¢ 41,85
olis yols anllas gl sl o35y bawsgie Sy gehans (sl
30 99,04l laisle sl jo 0,0 S DL Ll jo a5 ols
FONR 5 (e 9599305 59,9008 w04l LS bl
S wols Gl Cllas wlesy SeosisS) (gloSan,
O e (SeogisS )l slacSin, 5 Sleds (5 sle
Sl WS 5 2 8 S sy ool Aol o (555 05!
75 420 (Fls (SadS (0l I, 4 S ohy 4 (Hlae -
5 90,8 lassly yols aslllas po [V-] colong ails |
e Sy gl SIS (Soagiss )l Sl bl 5l U s j0ails
S5 5,5 Sy ol Sloludl azin Ky b wyls g wilosss
Slocusly lyie & b B 5 sy ettt (S S
Jir 9S50 Ol 5 (e &)l 5o sl lulid slacSis,
1 oS8 el s glolis glayls L wind by
(SN Sgdem sl (ows AMIB L) lao (55
SaaisF | oo 5 ol 5 sl e 5 e sl o e
S 5 Sl lacandy 3 53,5 5 5 olse bl ail
Gl YN BYNY la b Wl o [V ] wiloss
YA S ols co JuSid 1) bl adgs Caro jlawn VY Ly o
2oy Y g (Soid el 4 bgsye sabind &l bl sy
SN Seogis )l il g bl plo 4 bgrye K00
opgls IYV] og j YY 258 5 i A Slasl b 5,55
it 55 gl 5 Slyail oyl otz - Jlg, IS
S doe o (Shosm o ol Wlgs oo ool i e
Lo 1S5 Slidos g o)l 5 T o9 (i o (S4U HLad
o ol i 552 55 IS 55 Sl U l5 il o1
Cdls 5 )5 S o0 Wyl 0,8 catd Cogr (5SS 0 g
Fedle S G az 5o a8 Lo cnl )b cote (Sien
OS5 g ige yeb 4 aS ol (o i Jleil sl
s 58S 50 Syanepl G 5o ib le s [ﬁ]

2l Slges Mol LT auojo ¥ g olal Slgas slls (55506 5]
(stliond (S gloylas (V419) o, ISan 5 Mshelia [1Y]
@l |4 208 655061 50 65185 5 (Saagiss )l Ko3glsm
Sy plo m 1) Sy i Soid slojhs oS
@bt 5 (Siddsm slahd (s sloSn) 5l an )l
cble Slatren Jad dslllas b a5 auzils 1, Jlgl 3 oy iy
o SalS bL3 | (s glacled o5 ol o1 51 [1Y]
laslas o )ls Sy baszmo 5 (090 B9y 2 50 4854 Il L
alllas (nl @l 5 wlandls 6y Coeal (So5dlsm 9 (Soid
S5 Ol bls pols aslllas ;5 351 gead Slalllas plo by
355l e 4 1) Sy Coglgl dae i (SeegisS)l g
Pl s Sl s s Sosn a5 (osn esed o gl
1 LT Caot] 5 ol blis (goiympad Wilgi oo cilies (gl oS
sla,hs a5 wols las (Y-1Y) oL, ea 3 OChs oo s
L G5 5 e 2Ty 51 (30 dollS (sy5 0850 E)l5e (S5
30,550 aalllas [\_f] N I R O T T P T
S e ysn6 il el (St Slodo G iete ol s ol
s (5led «(555m 15T 03 Y Tile (&5 g oo g |
asllas o V0] sits sgamme slalad 5 o (Sogll  olse
S5 g el ooy Slie bl o s (Sypd Sleds ol
SIS 9h 39y (S8 Slodo (e 3,0 po 9 (LS
@ o)l Sipd bl plo o 1y () slas, o o 5L
oS oolge 5 Sal ool a8 T 15 S s aras 5 s een
oeedS DL Caaglss wiile wrtes Sal Lulol LT 4l
#3055 slp Vgero pelSurnSgae 5 eedSus]
9 0S dads )39y 5| igd oo oolitl leale (B9 sl 5]
a2y 258 oo oalitl Ol CuteS (al3dl sl b Slyge ol
5 iy ey 50 Sdghe Seb Cunl (See (plerd Slgo b
Sl lge b 5l oolatul o)lys @ledl 0gd (owdis OIS
Sy972 Ol Sl g Eudlage (armecons s slajlas L)
D85l eab 1y as 65,01 (V) o) 5en 4 Granslo el
Elre 3 g Laiyl o5 aleazy Slygs (opme 0 (85
Sl 5 el iols 13 aalllas 950 555 5585 6905 3]
ORE5I8 s plloatug (hien &)l5e OISLE 0 Se
Al oadlie g ool oolaiwl 1ae lge 4y aS Las,l 5,20 0
Oty it IS 3l 2l (g5 )T o ad anlllas o [V5]
@ L oS oy olend dlge b agzlse cnds plulils slajlos
Oty opole addlas (o o)l Slgten cadly Sldlae
@ wd S 8 huge Coeal g o glend Ol blre
ouan Sl 0 ewd St &S ol lis jols asllas
S Sy (rFpte (Ol T2 50 6)Lgls sl
O 3l b S a5 ol ool las lasdllas (o aisg
Ot Bl Shyan aeyie LS 50 5l i s elea S
B s s Sleas [VV] ooy Sysslsm wlono

VEY 3l o oyled ) 095 «(gldd o Coblogy (owviigeo Aloxo WA


http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

OlySen g ———

Coro jo Jols LS L hoe gbojhas olull cw)p
Sl eal Sleladl g a5l il Csl o3 Ll el S
ity ol ol gl 355 48,5 s G ol by e
Fado sl ol Hleu U ogd Jasl> Sldlhe slaSal, silgs
25 inly Sronepl lagisy plo Jid i)l g cadl

G&'é,.\é 9 ﬁ

Ol5T oBils gme oyl ol )5 aabbl IS Jols ol asllae
ol yslid s LiRgd Osbee VAYVEYF Y 08 L a5 ol jlgnl asly oSl
ol 03,5 anb 1) T olKails

2o olai
Bl a9y alie Bain g o (28l ol s

SN Sl Yo
a5 HBasses s )l SlalET alcols) g 009 (g L] asdllas o &5 ,5
el 00l az g5 Dledbl 09y aile e Laa> a0l

QU W 93 o
e 23l plnil (Gleg, Y 5 (22 drgome | aslllae pale o)l 5 ()1
Y onge pallie il .cwl Ao sage 1) Buiod cpl ede JI 00ljeu Y
Cdlys 1) Alae asens HBainss den Sl 009 (Ll dge 5 Sl

.&loo;

Sl coles
el 08,55 2l o b cules dlae oyl

REFERENCES
1.

FAOQ. Global review of safety at sea in the fisheries sector,
by Adriana Oliva Remola and Ari Gudmundsson. Rome,
Italy: FAO Fisheries and Aquaculture Circular. 2023;
1153. Link

2. Wiliams N. Occupational Health in Aquaculture.
Occupational Medicine. 2023;73(5): 293-315. PMID:
38285541 DOI: 10.1093/occmed/kqad130

3. Souto Cavalli L, Tapia-Jopia C, Ochs C, Lépez Gomez
MA, Neis B. Salmon mass mortality events and
occupational health and safety in Chilean aquaculture. All
Life. 2023; 16(1): 2207772. DOl:
10.1080/26895293.2023.2207772.

4. Saha CK. Governing sociocultural sustainability through
standards: Evidence from aquaculture eco-certification
schemes. Agquaculture. 2024; 578: 740011. DOI:
10.1016/j.aquaculture.2023.740011

5. Cherian T, Ragavendran C, Vijayan S, Kurien S,
Peijnenburg WJ. A review on the fate, human health and
environmental impacts, as well as regulation of antibiotics
used in aquaculture. Environmental Advances. 2023; 13:
100411. DOI: 10.1016/j.envadv.2023.100411

6. Soykan O. Occupational health and safety in the Turkish
fisheries and aquaculture; a statistical evaluation on a
neglected industry. Saf Health Work. 2023; 14(3): 295-
302. PMID: 37822461 DOI: 10.1016/j.shaw.2023.07.004.

7. Nazari S ,Pourkazemi M. Current status and recent
advancements in DNA molecular markers in population
genetics of Caspian Sea sturgeons: A review. Reg Stud
Mar Sci. 2023; 64: 103034. DOI:
10.1016/j.rsma.2023.103034.

8. Ngajilo D, Jeebhay MF. Occupational injuries and
diseases in aquaculture—a review of literature.

B (Sopdl oz (opme y0 |y (bl sysldes isu S,
SOl 4y 9 0135 5L F S wilgi e ol I8 Las ks
LI 5528 gysmesil 5o [YF] w8 S8 Wil Glksl
Cao (ol yo Jels 1,515 clilagy g Cedls a5 (glaslllae
L oolyen a5 clils 0925 s2s B sloglay (28,5 &g
celoizl = g, Sy (2 ot oyl 0l axlllas o [A]

T ),»...w.u Lmubml )..\LM: A Cond uL..w.lf uL..»J‘ B aS Coul 0992
doly dw yoauils 13 gam slaes, ;o Ol 5 So,8l

St Sy s (Gig3y (nl 50 00l gy (sloizl = Sl
58,5 000l caslllas slacysgass (SO ilosls lis 1) Jawgie
3005250 )15 Ll i Lo 4y a8 el Lad 15 IS sleos )5
o bealls (Jb ol b oalbl cames 3l cnye cll
Elre yo el s a was e plis Gliswe ool

i eyl plply g siee LSS 65Lgls Glale (b9
50 agplice Coale 35 SIS 5] 6 lons

S A
Sl By 58 Gransl O Bl Gl )
e )0 09250 cilizee  Jad (lacaw] g g low 4l Jlas

Caro o Jels 1,515 a8 ols olis mls aites 5596 5]
Slacawl b agalye o 5088 Jlod g)bgls glale oL
b slocawl o5 aties Slerd 5 (Kjden (S5
0,0, 3adod ol adlllas cpl il Hlas 1y ol o yideo

Aquaculture. 2019; 507: 40-55. DOl:
10.1016/j.aquaculture.2019.03.053

9. OSHA. Occupational safety and health administration
annual report. Retrieved on April 16, 2020. Link

10. Majidi E, Zarei-Mahmoudadadi H, Fattahi-Bafghi H,
Ahmadi S, Sharifi M, Moradi B. Identifying and
assessment the health hazards of the petrochemical
industry using the localized JHA method. OHHP. 2022;
5(4): 374-85. DOI: 10.18502/0hhp.v5i4.8462

11. Patil SV ,Sharma A. Shrimp industry gender gap in India:
Case of Maharashtra state. J Entomol Zool Stud. 2019;
7(6): 380-3. Link

12. Kumar M, Ojha S, Sharma A, Kumar R. A study on
constraints in adoption of scientific aquaculture practices.
Applied and Natural Science. 2014; 6(2): 696-700. DOI:
10.31018/jans.v6i2.520

13. Mshelia MB BJ, Wanas NL, Garba U. A review of some
potential occupational, environmental hazards and
injuries associated with fish production in Nigeria.
Agriculture Technology in Africa. 2019; 15(1): 72-88
DOI:10.1080/10803548.2018.1485992.

14. Ochs C, Neis B, Cullen K, McGuinness EJ. Occupational
safety and health in marine aquaculture in Atlantic
Canada: What can be learned from an analysis of
provincial occupational injury compensation claims data?
Aquaculture. 2021, 540: 736680.
DOI:10.1016/j.aquaculture.2021.736680

15. Cole DW, Cole R, Gaydos SJ, Gray J, Hyland G, Jacques
ML, et al. Aquaculture: Environmental, toxicological, and
health issues. Int J Hyg Environ Health. 2009;212(4):369-
77. PMID: 18790671 DOI: 10.1016/j.ijheh.2008.08.003

16. Granslo J-T, Van Do T, Aasen TB, Irgens A, Florvaag E.

wa | VEY 3wl o o lou 1) 0,90 (1S o Cabligy owiigeo Al


http://icsfarchives.net/19657/
https://pubmed.ncbi.nlm.nih.gov/38285541/
https://pubmed.ncbi.nlm.nih.gov/38285541/
https://doi.org/10.1093/occmed/kqad130
https://doi.org/10.1080/26895293.2023.2207772
https://doi.org/10.1080/26895293.2023.2207772
https://doi.org/10.1016/j.aquaculture.2023.740011
https://doi.org/10.1016/j.aquaculture.2023.740011
https://doi.org/10.1016/j.envadv.2023.100411
https://pubmed.ncbi.nlm.nih.gov/37822461/
https://doi.org/10.1016/j.shaw.2023.07.004
https://doi.org/10.1016/j.rsma.2023.103034
https://doi.org/10.1016/j.rsma.2023.103034
https://doi.org/10.1016/j.aquaculture.2019.03.053
https://doi.org/10.1016/j.aquaculture.2019.03.053
https://osha.europa.eu/en/publications/annual_report/ar_summary_2018/view
http://dx.doi.org/10.18502/ohhp.v5i4.8462
https://www.researchgate.net/profile/Arpita-Sharma-10/publication/337388332_Shrimp_industry_gender_gap_in_India_Case_of_Maharashtra_State/links/5dd4f507a6fdcc37897a6e6e/Shrimp-industry-gender-gap-in-India-Case-of-Maharashtra-State.pdf
https://doi.org/10.31018/jans.v6i2.520
https://doi.org/10.31018/jans.v6i2.520
https://doi.org/10.1080/10803548.2018.1485992
https://doi.org/10.1016/j.aquaculture.2021.736680
https://pubmed.ncbi.nlm.nih.gov/18790671/
https://doi.org/10.1016/j.ijheh.2008.08.003
http://johe.umsha.ac.ir/article-1-916-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-11-28 |

17.

18.

19.

20.

Occupational allergy to Artemia fish fry feed in
aquaculture. Occup Med (Lond). 2009;59(4):243-8.
PMID: 19339343 DOI: 10.1093/occmed/kqp041

Erondu E, Anyanwu P. Potential hazards and risks
associated with the aquaculture industry. African
Biotechnology. 2005; 4(13): 1622-27. DOl:
10.4314/ajfand.v4i13.71775

Charmish B. Vibrio hits Israel; tilapia sales. Fish Farmer.
1996;10(5):17. Link

0OJ O, OC O. Occupational hazards and injuries
associated with fish processing in Nigeria. Aquatic
Science. 2015; 3(1): 1-5. DOI:10.12691/jas-3-1-1

Turner K, Rabinowitz P, Anderson N, Cohen M,
Pappaioanou M. Occupational injuries of aquaculture
workers:  Washington  State. J  Agromedicine.
2018;23(4):336-346. PMID: 30230431 DOI:
10.1080/1059924X.2018.1501452

21.

22.

23.

24.

Summer K, Browne J, Liu L, Benkendorff K. Molluscan
compounds provide drug leads for the treatment and
prevention of respiratory disease. Mar Drugs.
2020;18(11):570. PMID: 33228163 DOI:
10.3390/md18110570

Mitchell RJ, Lystad RP. Occupational injury and disease
in the Australian aquaculture industry. Marine Policy.
2019; 99: 216-22. DOI:10.1016/j.marpol.2018.10.044
Ngajilo D, Adams S, Kincl L, Guernsey J, Jeebhay MF.
Occupational health and safety in Tanzanian
aquaculture—emerging  issues. J  Agromedicine.
2023;28(2):321-33. PMID: 35337252 DOI:
10.1080/1059924X.2022.2058139

Ojebiyi WG, Olaoye O. Occupational Health Hazards
Associated with Nigerian Fisheries. In: Occupational
wellbeing. In tech Open. 2021. DOl:
10.5772/intechopen.94205

VEY 3l o o jlo 1) 0593 «5lad o Coblingy (oweiigeo aloo A


https://pubmed.ncbi.nlm.nih.gov/19339343/
https://doi.org/10.1093/occmed/kqp041
https://doi.org/10.4314/ajfand.v4i13.71775
https://doi.org/10.4314/ajfand.v4i13.71775
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Charmish+B.+Vibrio+hits+Israel%3B+tilapia+sales.+Fish+Farmer.+1996%3B+10%285%29%3A+17.&btnG=#d=gs_cit&t=1733217672337&u=%2Fscholar%3Fq%3Dinfo%3AQ34jFIUNYrsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://www.researchgate.net/profile/Omotayo-Alabi/publication/348751417_Occupational_Hazards_and_Injuries_Associated_with_Fish_Processing_in_Nigeria/links/600edede92851c13fe36186a/Occupational-Hazards-and-Injuries-Associated-with-Fish-Processing-in-Nigeria.pdf
https://pubmed.ncbi.nlm.nih.gov/30230431/
https://doi.org/10.1080/1059924x.2018.1501452
https://doi.org/10.1080/1059924x.2018.1501452
https://pubmed.ncbi.nlm.nih.gov/33228163/
https://doi.org/10.3390/md18110570
https://doi.org/10.3390/md18110570
https://doi.org/10.1016/j.marpol.2018.10.044
https://pubmed.ncbi.nlm.nih.gov/35337252/
https://doi.org/10.1080/1059924x.2022.2058139
https://doi.org/10.1080/1059924x.2022.2058139
https://ideas.repec.org/h/ito/pchaps/216239.html
https://ideas.repec.org/h/ito/pchaps/216239.html
http://johe.umsha.ac.ir/article-1-916-en.html
http://www.tcpdf.org

