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Extended Abstract

Background and Objective: Chainsaw-based felling is the predominant method of timber
harvesting in the forest plantations of western Guilan Province. In these clear-cutting operations,
operators are required to adopt various awkward body postures. Despite technological
advancements and significant improvements in occupational health and safety (OHS) within the
forestry sector, wood harvesting in this region remains heavily dependent on manual chainsaw
operators. The repetitive and demanding physical postures assumed during these operations can
lead to discomfort, increased risk of accidents, and long-term health issues. This study aimed to
evaluate the body postures and repetitive movements of chainsaw operators during semi-
mechanized felling of poplar (Populus spp.) trees, with the ultimate goal of improving operator
comfort, safety, and occupational health.

Material and Methods: The study was conducted in the poplar plantations of District Two (Series
2), Gisum. A total of 430 body postures were recorded and analyzed across various work
components, including moving between trees, undercutting, and back-cutting. Postural assessment
was performed using the Rapid Entire Body Assessment (REBA) method. Operations were carried
out using STIHL chainsaws. Data collection involved analyzing four hours of video recordings of
the operators to identify different working postures. Scoring was then applied to various body
regions, categorized into Group A (trunk, neck, and legs) and Group B (upper arm, lower arm, and
wrist). Finally, based on the cumulative scores, five action levels were determined: Action Level 0
(low risk/unnecessary), 1 (negligible/may be necessary), 2 (medium/necessary), 3 (high/necessary
as soon as possible), and 4 (very high/necessary immediately).

Results: The results indicated that the chainsaw operator's trunk was most frequently in a straight
position during tree assessment (45.6%) and moving between trees (53.3%). In contrast, trunk
flexion exceeding 60° was the most prevalent posture during undercutting (51.4%) and back-cutting
(38.5%). Regarding neck positioning, the highest frequency during the tree assessment and
undercutting phases was observed for extension or flexion exceeding 20° (54.4% and 51.9%,
respectively). However, during back-cutting and moving between trees, neck extension/flexion of
0 to 20° was most common (46.7% and 53.3%, respectively). Analysis of leg postures showed that
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across all work phases, assessment, undercutting, back-cutting, and moving, the highest frequency
corresponded to Code 1 (balanced weight distribution while walking or sitting). For upper arm
positioning, Code 1 (20° forward or backward deviation) was the most frequent posture across the
assessment, undercutting, back-cutting, and moving phases, with frequencies of 32.9%, 45.3%,
34.4%, and 46.7%, respectively. The forearm position most frequently recorded across all four work
components was Code 1 (60—100° forward flexion). Similarly, wrist positioning across all stages
predominantly fell under Code 2 (flexion or extension exceeding 15°). Overall, 0.7% of body
postures were classified as Action Level 0, 13.71% as Action Level 1, 43.49% as Action Level 2,
34.89% as Action Level 3, and 7.20% reached Action Level 4.

Conclusion: The REBA analysis of felling components revealed that "tree assessment" and
"moving between trees" fall under Action Level 2, indicating a need for further investigation and
necessary ergonomic interventions to improve working conditions. Furthermore, the "undercutting"
and "back-cutting" phases were classified as Action Level 4, necessitating immediate modifications
to body postures during these tasks. The REBA index proved to be an effective tool for assessing
musculoskeletal risks in forestry, particularly for felling operations. Integrating this method with
other ergonomic assessment tools to evaluate various forestry operations could facilitate the
acquisition of quality certifications for forestry companies.

Keywords: Assessment of body position, Ergonomics, Musculoskeletal disorders, Observational
techniques, Occupational diseases, Risk of injury.
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Table 2. Frequency and percentage of different tree felling components in trunk posture analysiss

Ol (e &S >~ RN PN s
Moving between trees Backcut Undercut Evaluation S\
Loy u;\j\)ﬁ Loy u;bbﬁ Loy Lf\)‘fe Loy u;bb.e Code
Percent  Frequency Percent  Frequency  Percent Frequency Percent frequency
533 8 16.4 20 15.4 33 45.6 36 1
26.7 4 11.5 14 11.2 24 20.3 16 2
6.7 1 17.2 21 13.6 29 26.6 21 3
133 2 38.5 47 514 110 2.5 2 4
0 0 16.4 20 8.4 18 5.1 4 5
100 15 100 122 100 214 100 79 Cas
Total
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Table 3. Frequency and percentage of different tree felling components in neck posture analysis

Q\.:;>'-J> B \:,5_,9- J)u-’
Moving between trees Undercut Evaluation 4
-L-ﬂ).) (.5"}‘)3 Ju,a).) f‘}lf M)J Lf’b\)'a MJJ gf'b‘ﬁ Code
Percent  Frequency Percent  Frequency  Percent Frequency Percent frequency
533 8 46.7 57 42.5 91 41.8 33 1
46.7 7 45.1 55 519 111 54.4 43 2
0 0 8.2 10 5.6 12 3.8 3 3
100 15 100 122 100 214 100 79 Eas
Total
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Table 4. Frequency and percentage of different tree felling components in leg posture analysis

O3 o &S > KNS P3N wish)
Moving between trees Backcut Undercut Evaluation S\
.LJ)J Jl}bﬁ M)J k}"‘}\f M); J\}\Jﬁ u\.,é)) dbbﬁ Code
Percent Frequency Percent Frequency Percent Frequency Percent frequency
533 8 47.5 58 59.3 127 58.22 46 1
333 5 279 34 19.6 42 31.65 25 2
0 0 213 26 17.8 38 10.13 8 3
13.3 2 33 4 33 7 0 0 4
100 15 100 122 100 214 100 79 Eas
Total
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Table 5. Frequency and percentage of different tree felling components in upper arm posture analysis

_ SRl IR sk
Moving Backcut Undercut Evaluation NLY
between trees
o 0 o 0 Code
-L-ﬂ).) Jl}lf M)) f‘}lf M)J Lf’b\)'a .L,D)J L;:U\Jﬁ
Percent  Frequency Percent Frequency Percent Frequency Percent Frequency
46.7 7 344 42 453 97 32.9 26 1
26.7 4 22.1 27 16.8 36 7.6 6 2
13.3 2 22.1 27 19.6 42 24.1 19 3
13.3 2 18.9 23 13.6 29 21.5 17 4
0 0 2.5 3 4.7 10 114 9 5
0 0 0 0 0 0 2.5 2 6
100 15 100 122 100 214 100 79 Cate
Total
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Table 6. Frequency and percentage of different tree felling components in forearm posture analysis

Ol ys o &S > Sren PN s
Moving between trees Backcut Undercut Evaluation S\
M)) J\jbﬁ M)J L;"}\Jj Ju.é)) A}J‘j‘ﬁ J.,DJJ J‘}\Jﬁ Code
Percent  Frequency  Percent Frequency Percent  Frequency  Percent frequency
933 14 66.4 81 59.8 128 57 45 1
6.7 1 33.6 41 40.2 86 43 34 2
100 15 100 122 100 214 100 79 Eas

Total
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Table 7. Frequency and percentage of different tree felling components in wrist posture analysis
:)L’:)LJQ J;J CASJP'

. Srln PN s
Moving Backcut Undercut Evaluation s
between tree
0 o o o Code
M)) J‘}‘Jﬁ .Lp‘)) J‘)\Jﬁ .Lp‘)é ‘;vbbﬁ M)J J‘)\Jﬁ
Percent  Frequency Percent  Frequency Percent  Frequency  Percent frequency
6.7 1 7.4 9 6.5 14 2.5 2 1
60 9 59.8 73 51.9 111 60.8 48 2
333 5 32.8 40 41.6 89 36.7 29 3
100 15 100 122 100 214 100 79 o
Total
50
A
45 43.49
40
35 .
- “
3y 572 u
A~ 20 o
I5 13.72 i
I.I
10 ? ::: 7.21
5 I.I .
o7 % i Ea
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Action level 0 Action level 1 Action level 2 Action level 3 Action level 4
olal Bl C)Ja..u
Action level

REBA _:s, 5l

Figure 2. Percentage distribution of felling components in total A and by felling components B based
on REBA action levels
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Continued Figure 2.
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Table 8. REBA analysis results for the work components of tree felling operations

0-1»\545-&’)}-3 6)[5 6\j>\ BLl sldedalis CJle WM}

Summary of observed scores in the studied work components O gl
Ol s e &S >~ SR PR USE) Body Parts
Moving between tree Backcut Undercut Evaluation
o
2 4 5 2
Trunk
2 2 2 2 025
Neck
Ll
2 1 1 1 ;
legs
A O Cuad
4 5 6 4 M
A Posture
L /sy
1 2 1 0 o
Load/Force
A Ll
5 6 7 4 )
Score A
3
1 3 5 1 7"
Arm
delo
1 1 2 1
Forearm
3 3 3 3 &

Wrist

o)



fo)w‘\\ﬂ}‘ﬁowy‘jwjf&low

A d)u\.} dalsl
Continued Table 8.
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Summary of observed scores in the studied work components O gl
Ol s e &S > SR N PLS3) Body Parts
Moving between tree Backcut Undercut Evaluation
B o s
2 5 8 2 i
Posture B
Ol
0 0 0 0
Coupling
B Ll
2 5 8 2 )
Score B
C Lzl
4 11 10 4 :
Score C
e 5Ll
1 1 1 1 ) )
Activity score
N
5 12 1 5 e b
Final score
|31 Cla.ﬂ
2 4 4 2 f

Action level
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