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Article Info ABSTRACT

Article type: Background and Objectives: Although mechanization of timber
Full Length Research Paper  harvesting reduces costs and increases productivity, it exposes machine
operators to musculoskeletal disorders (MSDs) caused by awkward

Article history: working postures, prolonged sitting, and whole-body vibration. MSDs are

Received: 02.19.2026 among the most significant occupational health problems affecting forest
Revised: 04.20.2026 machine operators and may lead to reduced productivity, work delays, and
Accepted: 06.03.2026 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

I,f:r?svtoor;:r'aﬁon’ of operators of two logging machines, the Timberjack 450C rubber-tired
Machine operators, skidder and the ITM 285 agricultural tractor, in plantation forests of
Musculoskeletal disorder, western Guilan Province, Iran.

OWAS,

Working posture 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.
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Table 1. Characteristics of the two study areas.

G551 pss ailase GASl) Il ailaze PRI
Second Region (Tractor) First Region (Skidder) Parameter
8-12 5-10 (o)) b g0 o
Average Slope (%)
70 75 (Ao)3) b szl (S15
Canopy Cover Density (%)
e S S g s
Loamy Loamy-sand Soil Type
24 25 () Sl slos Sl
Average Summer Temperature (°C)
68 70 (As33) g Casby pSla
Average Relative Humidity (%)
. ” () b3 e 31 gl
Elevation (m above sea level)
sy s I #ls o gl S
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.(*) Timberjack 450C ,uSul 9 ITM 285 (55,5LiS , 515 28 Olasein -Y Jgdo
Table 2. Technical specifications of ITM 285 agricultural tractor and Timberjack 450C skidder.
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1- Ovako working posture assessment system

ay



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

ook Slaxb Sl Bes cpl s esland Cansy 2Ll Glp ik Semdy o )

(X dsds) &S e gl 80 Slash G Sy o s 51 Loy 5051 S
OWAS iy, 5 baplusl ERIRLATEE A PRPS
Table 3. Coding of body parts in the OWAS method.
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Cwxo g BNy )
Position Code Bon Position BOt_:iy
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bu)\fuﬁb Cewd 93 2 1 LAJ)LI &JL.A)a.L:,iS £
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Gli a5 b YL s S , el ekt
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Gla a5 b YL s 5 . e, ‘s
e b S b
3 o
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SN S S Al o St s
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PSS YL L Ll
Weight or force needed exceeds 2 Sittin Leas
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_ AT S S 3 (A2S) | 55 52 55 o3l
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Table 4. Determination of risk level and corrective action priority.

Laly
Legs

4

e 5 eslazal

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 Jsa) s

sblS S5 wlal 5 Nl fl.&i‘ ck..« S

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

"
. . - Action
Corrective Action Description
Level
o 3L 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
- | L ) i
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
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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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