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working postures, prolonged sitting, and whole-body vibration. MSDs are
among the most significant occupational health problems affecting forest
machine operators and may lead to reduced productivity, work delays, and
increased healthcare costs. Given the lack of comprehensive research in
Iran on the assessment of working postures among logging machine
operators, this study aimed to evaluate and compare the working postures
of operators of two logging machines, the Timberjack 450C rubber-tired
skidder and the ITM 285 agricultural tractor, in plantation forests of
western Guilan Province, Iran.

Materials and Methods: This cross-sectional observational study was
conducted during the summer of 2024. Logging operations using the
rubber-tired skidder were performed in Compartment 12 of Pilambra
Forest, while tractor data were collected from Compartment 5 of
Haft-Daghanan District. Operators' working postures during different
operational phases, including travel unloaded, maneuvering, winching,
travel loaded, unloading, and sorting/piling (for the skidder), as well as
travel unloaded, load collection, travel loaded, and unloading (for the
tractor), were recorded using video cameras. Postures were evaluated using
the snapshot sampling method and the Ovako Working Posture Analysis
System (OWAS). A total of 2,652 images were analyzed for the skidder
and 5,539 images for the tractor. The Postural Risk Index (PRI) was
calculated based on the frequency distribution of postures across action
categories.
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Results: For both machines, the highest proportion of working postures
was classified at Action Level 2, accounting for 67.08% for the skidder and
73.06% for the tractor. Action Level 1 comprised 32.67% for the skidder
and 24.68% for the tractor. Action Level 3 represented 0.15% for the
skidder and 2.26% for the tractor, while no postures were classified at
Action Level 4 for either machine. The PRI was 167 for the skidder and
177 for the tractor, indicating a higher postural risk for the tractor operator.
The skidder operator adopted nine distinct working postures, whereas the
tractor operator adopted twelve. In skidder operations, posture codes 2111
(1,360 observations) and 3111 (762 observations) were the most frequent.
For the tractor, posture code 2111 (3,577 observations) was the most
frequent across all operational phases.

Conclusion: Although both machines presented moderate postural risk
levels, the specialized cabin design of the skidder, stable seated posture,
and ergonomic control layout contributed to more favorable working
postures and a lower PRI. In contrast, the agricultural tractor, due to its
non-specialized design, absence of a standard cabin, and frequent
transitions between seated and standing positions, was associated with
greater postural variability and higher risk. Implementing preventive
measures such as scheduled rest breaks, stretching exercises, ergonomic
training, improved seat design, and reduced continuous working time is
recommended to mitigate MSDs.

Cite this article: Mohammadi Shahrestani, Elahe, Nikooy, Mehrdad, Naghdi, Ramin, Heidari,
Mahmood, A. Tsioras, Petros. 2026. Assessment and Comparison of Machine Operators’
Working Posture in Forest logging. Journal of Wood and Forest Science and Technology,
33 (1), 91-109.

© The Author(s). DOI:
BY Publisher: Gorgan University of Agricultural Sciences and Natural Resources

ay


https://doi.org/10.22069/jwfst.2025.24230.2134

YYYY-YoVY igle ULS

i & o ué u & - &
Y TVA ol L ST 9 P9 Sagl g ol Slaagly ¢

Z'}:;-‘ é{(r’)d)’l}qﬁ‘lg!

ST milo S 5931 31 (S Cunrd g dmslio g U )
I 3 g ga 5 Olkes 39

0 s ¥ - \E . y o, N
Il s SRk dsemue ¢ 6B il o (555G 315 e ¢ Sl gl (s hee agdl

bl 0l e 3o (OIS oSS (s e SCls (S rdige 5 pske (6555 (sl )
e B 2 " S - P (VN . E O e o R T J- S W s PV A
nikooy@guilan.ac.ir :4sLL1,
bl 0l ! s 5o (OIS o515 ans b oLl (K g 5 pske 05 S slaul Y
sl Ol cdy (OAS (SKa poke o8 iy odSTEls ((glad - il 05 S Ll
DUy (Aristotle) slaul oKLl (b s hme s MUK S K Sl sl e oOKlesT skl 0

bl
oS> Al Sledb|
SaS Soso e ol s e alS woas SO Suils 5 O el 501G 1A 5 Al Wl ¢ g

Soal e - Al eVl o s 1y YTl o8l Ll S s
W s e 3 O pled Sl 5 e SYsb el (S el glacins s
SIS VT dle slas sl e s s SIS  Sage 3l ST SDlae — Sl
Bah loys sbaan e 5 S sla 2l Il (oo A 4 e Ll e S S
SV ile OB UL, Gy Comds Lol aes 3 sl asdlls 05S6 oS opl @ x5 L
S Candy alie 5 Gbosl e bt ) el odls bl Ol s LSS0
555815 5 Timber jack 450C  _Sau¥p o sasl Jold 205 udle 55 O8I,

A (L?LS\ OAS Okl 5 kgbz&)i(}f;;— 33 ITM 285 (¢;5,5Ls

VEY Olsl 5 Sl glaesls 535 (glodalin —fb.ia Cf Sl addlae plile Sy, g 5l g0
Slr s Lk (6 VY sl s StV oSSl ol el (g oslmanr i (55Taer
J=m 0o Luslal S Candy Al el Oles Cda (6 0 ankad 55 (65)5liS 5815
30k 038 5L Ok b oS = Ol 038 s ol Ol sk &S Juld (8 il
soblbes >~ é)f‘@?.- Ob Ol &S > ol 5 Al ol el 5 (g5l
5 Slabd Gl paises oy b e A S ola el enss b LpS1S Gl adss

Slr psemess 38 15 oLl oy (OWAS) Sigsl o8 cundy Lo prs

s = e S dlie

VERENVTY Bl b

———————— E=1FY) 'c.)u
VECO/ YY1k dy b

S glaelly

LJQ? LS)‘JJ%“JE

S Vil 08l
SIS Londy o ot
Slssl

(Dlas — Sl i

S5 slatuad 5o

ay


mailto:nikooy@guilan.ac.ir

Sl Candy S (el s e at 0074 ST S Gl s el YTOY uSSl

A dloee ol plBl - glans 53 O urBse Sl elel 50 (PRI

5 RSl BBl gl S lacanss Sl Sk & sl Ol s bl
5 hess WHA L ply s (o el s chol 4 L) Y el e s 815
Sl s doss VYW SaSl sl (ool & 55 05) ) plil mlaw 35 Ao s VY/H
V0 Sl sl (m Dol & L) YR e A5 edalie doys YW S5
3 Sin Sl (o5 ool &5 & plBl mlaw 555 Ao s VYN 5815 (6l 5 doss
WY 815 gl s VW LSl gl S Cands ot astls i sdalie VT il
S Serdy 4 Al el a1 e SYL S edanlll S AS al
OASl b Sldas 53 s 3 3l Gl S Cuns s VY ST 5 sllly s il
S5 W L GLL S 2) MY S 4 by O lacamdse Sl 5
PIIN SS w bg e Sl n St GSIE s 2 350 VY L GL O3S ) TN
53 a8 Al s aS sl ol Lelll Coandy oy o 350 YOV L il J1
s ) Cands 55 St il (il ST 5 Y sl s bies Cilits o1 e
Jole 55 a5 S5 s il J13) Cands s Bdes L5l O3 s Ws 4 el

RSV AML&.AJ:J(a)L’I..._iDY’}Y L;L“C".MJ BL) L;QK LhLl}g;.J:\J QQJJU’:"SJ C}J;LLT:’M

Feaass b Ll )1 e Sy oo 53 e 53 8 S i S e
g e oS b gladmS e ST s oMl el Cends oAl S
(bl 3ol odd Sl Gh Candy e pasli g ol S slacaass
S5 w5l s aolkal S 50 emasS b Hb s 4 goslas ST
s olen w1y ikt s Srste S sbatanss wolinl y ads glazaass o
Cands iigel (oiiS OlS = (Odeel S el zal aole Ll gl ) ol
W JLals gl polle S8 Oljde Lals 5 b Jhio ~1b spe ol S

Bt gty (SOlae - A

A_AMiLa.A 9 «s’l—i))‘ (\\°~A) uus)_u ‘U“'s]‘iL“’ Dg—oxo (6 j > ‘Q,:_A‘) q_;d-ﬂ.: nb‘J)_Q,o ‘(53_&3" ‘4_9{” ‘u;’l“—“")‘er“’ (G RS
Kz 5 sz 55l 5 pale slosiagy i JSix 3l wsz s Slles o D1 Gale slaysill Gy candy
A=Y (V) VY
DOI:

o S5 o ey S e s

g


https://doi.org/10.22069/jwfst.2025.24230.2134

OlySad g (Slw s (om0 dpdl [ oo S Curdg duslio 9 L5

sbasia 5 6l bt il (s
Col S OVl b a ST 5 gl o Sleys
5l gl Sl Jaswe oo Lyl i 5l 3G
aallles opl 5s Ll il 5 clel B1S 5 0
S S Sy gl o Lol S e
ol O gl 5510

Gl Vil 0lS s 0l S8 oSl L
el 51 s gl s Jlaaml s b
el SIS ES ke Ll dagsbey
OB, (V) s)ls s Hlas — Sl Jls
Lobad,e glasys 5l clel Ko oVl
5 oS 038 4l s SSlas — AUl N
b tasy Fr @l 5 (A V) Ly o) bals
(oh ol als ok S el esls 0L
2okl U Wi e VT mle cal Sl eslizad
Sl iags (VD) asl asl 8wl cwd
om e Dol Bl O L L S S
LV B NP E P C o IS W [
Ll oo S e 53 S Sl Candy Ko S
(mlS s Oledar 35 sl slad )l Ol
S s &Ll LS il b g d xS 4w i
ool A5 8 s See s a4 ol
VT ile (Ve Q) LS oSS Dlas — ISl
5 Rt Sands (S (b Bl A
Lot eles 3l b oagrlse Olpe 5 J S
e gl,asl (M) Lo culs Kas
Son S oty S Sl Ypome 2S5
SlasSly S Jss s Syods slad 25
Loslal 5 s b Shs oo LU 5,5l
o3lia] 5 el ) S Curds i 4 e
(VY) 1S

Q0

Aoio

Gloaups Rl laoly 5l (SO O gl 538

YU PSC{C A [P CIU [ PG PPN P
s el s ocedle SOT s b K
My () s ol e 4 1y 0136
i Jol e 5l JSaze 5 ek A0l B s
Aol Lyl b5 5L sladamn 3 Loges o5
Slibas ploil 358 o bl 31855 5 alpasc]
OB, (1 Sl L oedle Lo s
o il Jelge 5ome 3 |y S YTl
J,,Ls«.z ) das e 5l 3 5 J':JJ'JJJJL..@:; das
Sl 4 s pde b (655l by e
el Sl ol daysis F 5 Dol
plosil o 5lSotass b s oy peos S5 (50 K
G5 gl sES 5l (ol dile Olpl L3 34 e
o Sl S s 0 plKeans JiiS o
el g s s sl pad
b5 Logar 513 0,0 o slaas o Sl shais
@ Gilas Gl SIS L s S sboasl
Slacd i sl Lpd e Jie 53 Sla Joes
S G ASul o Sl (55t 5y ]
Sl Dl 4 e OUslES sl SIS
Nipeile Jol wn Olpen Olges o
Ol ) 53 03,8 [ slaaw o 55 S0 g
(S Gladnl B nl 53 (8 ) Wy e ealinad OUS
ol S e B s 0SS
SOas - S DWW 5 (b - S s
Shas - ASl Wl (0) Ll 13l
sl LS oS> LSS e Yiene
S sy s byl glaslnl sl ode SV b



A ERT- I D)Loas FY 2,93 sdiég T d”l}és eole g \idg5 &g suid

oARgF (ol y

dilae 55 55 andllae pl iallae 5,40 bl 5 me
A plonil DS Ol 8 glags)lS JSoxr 3 [32ma
ple woslaze a5y ool J.:b O deas)
N el g8 s a e Olger e
S s (ousles 815 L;iwycf S
By Sl s Gles Glacus i s 4 aakl
3 s glesg s e Ll s il
Sl aslin LB 1S slaarls L i adlate
ey Bl 4 s adlae ale 366 was
aalad 3 SaVg 5Kl b Slilas 1) ailate
A el S Ol 8 55 Wl el (6w VY
Cts‘u,fpual}'),b@. OLSa WV daad Cls
gl Sl L350 el oo 5 (Pinus taeda) 1
LB oy V=0 v gte ol e VY L.»')Jclawj‘
Dy g Gy s 5 paRie ases S
s YO Oksl fuab oy adbe gley Sl
SIS Ao Ve el by s ol S sl
s ey S g5 5 Aoy VO il (SIS
24

0 askad 53 (55,5lS LSS L Dlles s adhae
Cin sl S Cpr s 0kEs e (5 e
£, L lsa N0/) adlate Colee L plnil OLES
2y edd (5,8 Ko (Populus deltoides) ;5o
b b 2 V0 Ly mla Sl gl Sl
Seils g g es S b AT
3 Y8 Oksl b 3 adlane (gles Sl
WSios Ao W s Sagby NKPP- W

N

Slles 53 58500 s, @S L
bliyl 5o oldlas 51 awy ik (g il
(10) b LS5l 08 O S LS L
Uil 5 OV O gl Bles 5 S Sl
sl OA 00) Oll 55 IS e 53 Oy Comd e
L LUl 3 eddplndl slacles sdas el 0l
2 S e Ol gl 53 OB e 5 O Camde b5
035 (Yo OA) zws 506 5 08 N0) ol S
sl
wwi oo date Slallas s L
ol ol Ol s K clhes (S8
R N WS JUCR N IS

0sSE ol e (Laes ,S0L 5 s

PUS3)

OB S Candy pins dmmlie 4 (glantllas
sbusSls b S e slasasdl
P2l e SV edle Olgea) (5,58
Oper e ol ol atls y (amw 55 sla 58
SossSts 5 S wlid sy b oL s
anlllas &= (S Slles 3 gsliS
Loodle ool alie 5 b)) glp (Seasi S
ool Gl sdid SIS paass (sla Al Sl
C;YT@JL« (s 33 s 3 adllas -yl Sosls
salie Sllee Lyld s Ssline b o b
S Jar Gasli 5 S sl €l o e
Olpl 03 osles slaygsly OB, sl S
Lo onl 358 2lse x5 gl o0 40Dl
OBL, S Camdy amlis 5 oLl CGus
55515 5 Timber jack 450C SeeVE A
5 o mar ol 5 ITM 285 (55,

A ¢t>,u'\ OIS ol g L;uéjsﬁ



OlySad g (Slw s (om0 dpdl [ oo S Curdg duslio 9 L5

(8) axdlas b)".aA.EJa.'..AJ.: Slasedio -\ J‘g.\?

Table 1. Characteristics of the two study areas.

G551 pss ailase GASl) Il ailaze aasiie
Second Region (Tractor) First Region (Skidder) Parameter
8-12 510 (o) b e
Average Slope (%)
70 75 (Ao)3) Sid szl o S15
Canopy Cover Density (%)
ey s S gy
Loamy Loamy-sand Soil Type
24 25 (0) Skl s ke
Average Summer Temperature (°C)
68 70 (As33) g Casby pSla
Average Relative Humidity (%)
15 1 (o) Liys a3l glis )
Elevation (m above sea level)
oS g W =8 S s LS
Populus deltoides Pinus taeda Dominant Tree Species
ASSL 4 e (ITM 285) (g5,5La8 515 S il g5 taallaes g0 YT ile
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Table 2. Technical specifications of ITM 285 agricultural tractor and Timberjack 450C skidder.
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1- Ovako working posture assessment system
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Table 3. Coding of body parts in the OWAS method.
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PSS YL . . Ll
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Table 4. Determination of risk level and corrective action priority.
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Legs

4
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Use of force

swiy
ACen
oegd

3 2 1 3 2 1 3 2 3 2 1 3 2 1 3 2 1 3 2 1

1 1 1 1 1 1 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 3 2 2 2 2 1 1 1 1 1 1 1 1 1 2 1
11 1 1 1 1 2 2 2 2 2 1 1 1 1 1 1 1 1 1 3

3 3 2 2 2 2 3 3 3 3 3 3 2 2 3 2 2 3 2 2 1

4 3 2 4 3 3 4 4 4 4 3 3 3 2 3 2 2 3 2 2 2 2
4 3 2 4 4 4 4 4 4 4 4 3 3 3 3 2 2 4 3 3 3

11 1 1 1 1 4 4 3 3 3 2 1 1 1 1 1 1 1 1 1

1 1 1 3 3 3 4 4 4 4 4 2 1 1 1 1 1 3 2 2 2 3
1 1 1 4 4 4 4 4 4 4 4 3 3 2 1 1 1 3 2 2 3

4 3 2 4 4 4 4 4 4 4 4 3 2 2 3 2 2 3 3 2 1

4 3 2 4 4 4 4 4 4 4 4 4 3 3 4 3 2 4 3 3 2 4
4 3 2 4 4 4 4 4 4 4 4 4 3 3 4 3 2 4 4 4 3

(0 Jga) s B

sblS S5 wlal 5 Nl rl.xél ck.« S

OWAS J:") BE) u."-)Lol [ WRY] ;’.9__,33' \.1 J]aa- Cj.k.u u;:..,a_,.? -0 d}.&»
Table 5. Description of risk levels or corrective action priorities in the OWAS method.

"
\ . - Action
Corrective Action Description
Level
s 5l ol ol e — IS oy el 105 5 e O glacand s 1
No corrective action needed Normal posture with no harmful effects on the musculoskeletal system
258 dlesl Ll K25 0yl 2 (ol L s — S oS3 s el 1 6 ol S 0y slagnd go
Corrective action should be taken in the 2
Posture may have harmful effects on the musculoskeletal system
near future
i 5 | ol 3l - -
el Jos e f_cﬂh“'f I;"b«f‘“: ol s — S olSs s Ul A 6l 0y slacinnd 5o 5
Corrective action s ould be taken as Posture has harmful effects on the musculoskeletal system
soon as possible
- | N 5 ;
32,5 dlosl ool sl (Ol 15 Sl Dyl Sl Oy (sl 5o 4

Corrective action should be taken
immediately

Posture is extremely harmful

a4



A ERT- I D)Loas FY 2,93 sdiég T d”l}és eole g \idg5 &g suid

LYY YY)

PRI = [(ax 1) + (b X 2) + (¢ X 3) + (d x 4)] x 100

Slypos Aoy N0 SusSul ¢ly (@f“ ke
o L) ¢ g5l Ck" 9 5y Loy YV eSS
sdalie ST sle 5l S ¢l (o Ol
VIV SaSul Gl S Candy St astla s
ekasilis S Ad amlbme W SIS Gl
4 Al el cl sty s YL S
Coxd s VY L pS1E el 5 e G Conss
03 Y ol sl s S Bl il
wr g Aol bl o gt Sy sdasOlis uile g
(YA OLKer 5 KSAY gl b asil ol o
L ressls sl O Slaciusd go A ys AY/VE oS
(VE) 35ls &3l in S 55 ) plbl o 53
52 (Y0) Ohlen 5 Jud =l L poaes
22 0L glacrbge do s YATY &S s (6,50
AL (Y0) sl lie LB iy ¥ plBl o
VWY) 55S15 5o Gd Camdy Sl G ls 05
O glacaadse 5 g sl 5 OV Llas s
Sowlul b Sl @ Ls 53 )Y Cib
oA e SLOV ) ol (S 5SSkl 5815
Ll dijls 3 lagie Ky 035dee 55 edile 53
slacaaie L ol polde gl Ol e
wole A 6 Skt 53 Y Pl e Oy
sliapo 5 alal 5l 48 A 550y el 0/0 350>
Sl (colu b SIas) eps81 slas il 5
SRR KV I 7D Qo
e e 3l gt Sy b O slacad s
ey SV ks WS e Y b

A QD) Ly Shas — ISl

Yoo

u.a;'-Li deleo 6‘]5 :‘g;;"\f C.:M_,,E:» d.a."-\.ﬁ

Ad o eslanal 4.24.\) Bl u;,b Coxd g J.b

Q)

T 03 Ok glacmdge Sl b dss a Ol 55 &S
LIt XCIVeS PR P SN WS AR
Tl 3 0L glacudge Slol 5 Ao €Yl
ch 53 Ok slacadge Sl doprd 5Y el

el & f‘“@‘
SLIS s 5l oy el 5 oLl Jow
sl gl a )y ol <l 5 OWAS
SSE 4 0 Camdge IS a5 Glae Sl 3
ol s 8 Sl Ao el (S Sl s
A parld e (Gl a gl (A
Sl oba 55815 5 Sl Sl G Sands
Sl glacamdse sl Sl il 5 anslis
5Bl sk LS s edadbl ol
el A <=L>.L;\ Sl Sy b a2l e
Y4 wies oSt il Sl estial b Sl
Sladse SIS a8 amlie Gl ad el
3le s 53 Sl S 0pa3T 51 il s O
oolizal (1/00 (gols gma plan) YO SPSS

Cou g gy sraidly

Slacunise Sl nfom &5 ol UL R

Y ¢\Jél Cla.‘ 03 oeile 55 s OB, Gl O
bl 13 (s el s Sl 4 L)
D15 Gle s Ao WA LUl gl Ol
NESTERRTTS S RN BN
DSV Gl s A YYY Ul sl (A5l
) ¥l sl A2 edalie Ao YEA

1- Posture risk index



OlySad g (Slw s (om0 dpdl [ oo S Curdg duslio 9 L5

Colls Conds ol el 3 S Sl el
b easolis (U=le ST s ) 1) Ll
(YA YA el Sl 3 b 28 ol T
23 o) 45 S i s Skt (Jcall
A Jele SO (055 s s L L ES ol
O osly (A V) 358 o0 s 353,08 G2 e
ol 0B 5S4z STl O3S L e L el
S Oh glacaaige S JLSL i Esl
bl 53 (A LK 5 of bau g elis =l
SV o Gl OB S canss
sl 0l 1S

SIS il e s el pll £ s
T 0o O lacd e Sl o 5t OAS
a by bdee ) Bl mhaw cils S5 T ol
Vel e n g ol 5 eyl b o
f"c"‘ clg.w 5 A sdalin syl Aoy /N0 s LS
Tl Ok lazamd s ond (St S ek E
Sl 5 L L oS = Jolie by ye ¥ el
ol oo L Sy edanOlis oS oy il
S s 5 & pI) e odallis gl ol |l e
b sdasolis (hsys +/V0) Y r\,\él C}a.ﬂ oS
o Ok Slacmize i1 SASl el B
Das 5 SILY b bl ol el s,
E 5T e S S g 5 (T)
R T3 T PPt NPV P (R PR g
WA Y el s s Jlm il 2l Sl pen
el b s BESIS &MUAS.LM@ OLES (s s
Glacaw] 4 e L5 o ey 55 5 ol LI
D e

Slazasdse Sl n 5t 104 Cord e gaS
OL L s =) YWY U8 w by e suSal 5o O

VAY LGl 03,5 gs) TN S 5 555 Y L

ARD)

SV A

S Sl SSE o O glacasd s Sl S
Locor gom & base npal TOOT gpamas
s ()5 glaadge sl (SaeVE o sASl
A o s by e gliad slde op 5 A el Csa
O3Sk poa bye 50 5 0L LS >~
ol Al 5 A Y5k s kasllis S sy
Mad g8l (SSur a0 OB
Oy Code oS W Sae il e s slas
d> ool Sl Sllae 3 A6 e RSl
eod a g Sl e S SYSE L L eS
Ok slacadsn Sap sl oo S
5 Sdiss ol bl al S e a3 15 o shlaat
S e Sl w8 s 5o () LS
25l lssan

W) L L IS e o il Hapll Cond
53 5 (Aopa V) 5L 058 s (Ao
Y s s Bdas 45 (Ao 3 AVO) il
e o L il I3 (b o b edees) T
3 oddS Sl s a8 Candy Aoy 078 ol
A edaline (V US) Gils

5 bdes gl (o8 Jole ol s tlagsl
R N I QLIRS RN 1) B BN
Caxds 53 bl Loss YV L 038 5L al> e
Ozl Ao e s (6LE 51 5L s g3 ) T
(Lle 31 5V s SO Y Candy o doyn VE
L sdalin

e gl D3 Dl Do et s tlaly
D3 (i) Y s 5o Bites bl a8
Lol Ao s /8 L 05 S 50 e 5o g anils
V Cmd s 53 do 3 YV 5 (esbes) ¥ Cums g

OAs o:l.:..: ekaasylil oS W sdalins (Jiﬁ) ab)



A ERT- I D)Loas FY 2,93 sdiég T d”l}és eole g \idg5 &g suid

u<4" ASCIG\A“/PQI‘J&:/\-\:MJ”)L QML..:.A LS‘)-' o5 u:&-ﬁ Ll gwl.: Lﬁ‘j)b coJ.:aJ; M‘)Y\\\ Jsbj.? ))}A
Ll o oS Kws Gl eddarls e Lle O oo ekdly L Cans s skaslis (VS S
sl 0 5158 43) YY) U8 (YQ) 558 e S 4l odlas

4 3k e dksOlid DL 038 gy e 5o (e

).J.“S.«H.g;.ax CJ}& 268 bdp SS& 4 Sl obl.\ilch.w‘,u(sl.m B R e g P B R PR

Table 6. Cumulative frequency of discomfort for each body part and corrective action levels by work phases in
logging operation with rubber-tired skidder based on OWAS method.
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Table 7. Frequency and percentage of combined postures, corresponding corrective actions, and Postural Risk
Index in logging operation with rubber tire skidder.
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Table 8. Frequency and percentage of combined postures, corresponding corrective actions, and Postural Risk
Index in logging operation with farm tractor.
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Table 9. Frequency and percentage of combined postures, corresponding corrective actions, and Postural Risk
Index in logging operation with farm tractor.
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Table 10. Summary comparison of findings for both machines with statistical test results.
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