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Fig.1. Sugarcane cutter worker

Fig.2. Manual planting of sugarcane cuttings
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Fig.3. Manual harvesting of sugarcane
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Table 1- Comparison of REBA method scores in manual cutting of sugarcane workers
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Fig.4. Relative frequency of A (a), B (b) and final (c) scores codes in manual cutting of sugarcane workers
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Table 2- Frequency of REBA score in different organs of manual cutting of sugarcane workers
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Organs Code Number Percentage percentage
o 3 10 20 20
4 17 34 54
Trunk 5 23 46 100
NG 2 14 28 28
Neck 3 36 72 100
L 2 8 16 16
3 11 22 38
Leg 4 31 62 100
" 4 3 6 6
% 4 12 24 30
Upper Arm 5 35 70 100
selw 1 9 18 18
Lower Arm 2 41 82 100
s> o 2 14 28 28
Wrist 3 36 72 100
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Table 3- Comparison of REBA method scores in manual planting of sugarcane workers
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Akl 9.42 1.14
Score A
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Score B
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Fig.5. Relative frequency of A (a), B (b) and final (c) scores codes in manual planting of sugarcane workers
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Table 4- Frequency of REBA score in different organs of manual planting of sugarcane workers

[EFIRY) 5 HIREY] Mo yd ST Mo yd
Organs Code Number Percentage Cumulative percentage
2 13 6.5 6.5
&5 3 30 15 215
Trunk 4 45 225 44
5 112 56 100
S 2 78 39 39
Neck 3 122 61 100
L 3 97 485 485
Leg 4 103 51.5 100
N 2 24 12 12
L 3 51 255 375
Upper 4 42 21 58.5
Arm 5 83 415 100
sele 1 106 53 53
Lower Arm 2 94 47 100
Cawd o 2 44 22 22
Wrist 3 156 78 100

S Sl L, 0 REBA gy bl duslie -0 Jgaa
Table 5- Comparison of REBA method scores in manual harvesting of sugarcane workers

e ke e Gl
Variable  Average Standard deviation
A=l 065 0.87
Score A
Bial 071 1.28
Score B
wlé el g a9 124
Final score
5 odelwddy olag jliel g 13,8 CanS 1) VY B A Ol el ol ol odygl & JSb 9 5 Jgdo > Guios jl Jobs slaaisl
ol odel doy> S 4 £ S 50 45 39 VO B Ay ndiges A Slyed ad iy rdiges A jliel (gly odelamsas ljlel sl

Cundg 4 bgye a5 A jlael laasl Lelul p cwyopl adiges B jliel (gl sdalcwnday cljlosl wis,S cws 1, VWY



YAD IS om0 ) ol gocamdg (SKngisS sl (b5l (5 e

b sladnsa pogas 5 bl lalllae plos] sl s
plsl piomed 5 IS 4 a3yl Gl 5 b gjlen oy
W5 anl 0 e S e pesad 3 )bl Cllllas
oS Al Wlgi e SsoisS)) gl 39,55 Cule, 5 Lo St
plol sla jigy 50 bl 05isS)l Ml & dng Cjgps
&> 5 Mo W Culey S, Gl plod b cab y clles
035 kg Sl i Slles g 53 oS 0jla 51 e (0
sdugley 2L B plsl e )3 290 pSsle 5 bl
el gy ol Sl oSl cé s s s 1, colpl
OYMBT Wais pae 50 Wlgh o il Kaogisd )l e Cundg ) &S
3 ieel i cplply sl atsly plge b  SMae— iSwl
oles] Gty ) e Slyice alled plosl ol oo lods
Slgoe o ogore 8y Vb g ) plol ) (ol a3l e
bl lie (dod )> ms (LB JS e gee 5
2l REBA g, 5l oslitl b 4y opmojsé o5aly LogisS)|

ol 2 oejes wdle (Bl &5 ()5 slo prwgy o B lis
by WS oo bl ) B jorug cul @le gy 3 g )b 8
g 60,5 ol lozrug cpl LL 5395 4y g casl licuul
culio (Sl yomwgy plosl sl (Bl cul sl p3Y sl fSjge]
Sl e)lS b olmS 9 lgls uien et al., 2015
4 REBA gy & g g5l30 1,5, sMae— dSwl oMk
Culd p dlspo 13 g duo)d FY CblS dlsyo 43 ST Wk dom ()
Cygo 50 Lla8,S H13 Y o ¥ o adaw 90 40 01,80 doyd VY
3 8as sl jelaieds WL 1S, edld pl aids 05l
Javidi and ) asles clis! ol yomwe i jl ks oS 5 i

.(Kasraei, 2012

26.1

HE HO W10 ®mll ml2

203 VWIY 390 )3 i s sl (Bl g (33,5 ) (o (Kb
Lo YOIY Ve jliel adiges a3 VEIY 5 & Lol ladiges
A anl VY Lol adiges 5l duoys YOIA 5 VY Lol badiges |
S ) VY el adiges 5 ao > YOIV « om layl duoyd oy
el dagib) (o (Sejsb Candy & banye o5 B il 3190
S e V00 A el badiges 5l asyd YA sl (s geo g
e YV O il bdiges 5l asys VYV A jliel badiges
aS )b 1 WY liel ladiges 51 sy YY/Y 5 VY Lol adiges
3 ol adiges | ao )3 YY/Y (0 VY liel & bgyye ylade oy i
of S5 @ i)l kel e o g8 ol Sl 390
gl Joyd MA & Sl jliel (gl aiged duopd £/0 wol
N ol slael Gl aised doy VV/E N Sl Ll gyl
baiges doyd WV Y ol jlael bl baiges doys VoIV
9 VY ol shael sl diges duo > YVF Y Ll slael (gl
s oy it b o0 VO ol sliel sl ladiged wsyd YAR
532l 0 V0 ol el s bl jo ) VAR ny ndiges )
YU jlad o b Ve 9 @ il odalcannty ol lilitel pouds
3 >Nl Slolsl ool pdaw Jlas jl g Lad o 48)S a5 )
Sy9po Oygods oyl ly  SMol plasl g atsly )5 ¥ cundg
2 298 2ol olisy Cumdy Tysh b g ok i (2] 22 ,2)
ol otz o SHae— Sl Gloss dly! Sy Ciygocpl jue
gho b & )y (@Yh Sl s waw 35 W0 slajlil
(S) ygpe ©ygods (Mol plidl § ¥ >Nl lalsil o gl
doul Sy &5 Conl Gre (b gl Cpl Gl 0dd iy
@Bl g dadiges | lopd APV j> SHae— ISl oYM
3039 VO B VY o o] o (Sond cunsg ol el o
(b Sl > (S by b h (N Cumdg el O

HO @10 wll @12 @13 w14 mls

S (> el (L) 53 (€) ald 5 (0) B @) A jlisel slasS pund Jl5l% =T S
Fig.6. Relative frequency of A (a), B (b) and final (c) scores codes in manual harvesting of sugarcane workers
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Table 6- Frequency of REBA score in different organs of manual harvesting of sugarcane workers

ol K Slaxs o yd LT IRt
Organs Code Number Percentage Cumulative
percentage
o 3 11 22 22
4 15 30 52
Trunk 5 24 48 100
P 1 3 6 6
0 2 10 20 26
Neck 3 37 74 100
L 3 18 36 36
4 3 8 16 16
9% 4 17 34 50
Upper Arm 5 25 50 100
selo 1 17 34 34
Lower Arm 2 33 66 100
Cawd g 2 6 12 12
Wrist 3 44 88 100
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Table 7- Summary of comparative results of REBA method in evaluation of workers ergonomic at different stages of
sugarcane production

it (gD Aol anpS PSwivd (owrd CudlS Siind ot Conid 13 1
Manual cutting of sugarcane Manual planting of sugarcane Manual harvesting of sugarcane
ol bl cogsl oy 3 2 1 4 3 2 1 4 3 2 1
Action level
2 93.40 6.60 - - 87.90 12.10 - - 84.70 15.30 - -
Percentage
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Introduction

One of the most important risk factors for developing musculoskeletal disorders is the inappropriate work of

postures and since maintaining the health of the workforce promotes community development. Therefore, the
workforce should be in an appropriate working environment without any harmful factors to ensure its physical
and mental well-being. Among the various problem found in agriculture mentioned above, a problem commonly
reported in agricultural workers in particular farmers in a rural area is work-musculoskeletal symptoms (MSS) in
a different part of the body. In the process of producing sugarcane, a significant part of the stage of cuttings,
planting, and harvesting is done manually. A low level of knowledge about the correct condition of the body
during work is one of the problems of farmers. Therefore, body status assessment methods are considered as the
basis and the basis for assessing the risk of musculoskeletal disorders associated with work. We decided to do a
posture assessment in these persons while working to determine the posture hazard level. The purpose of this
study was to identify inappropriate working conditions in sugarcane fields at the cutting, planting and harvesting
manual stages.

Materials and Methods

This study was a descriptive-analytical approach performed on 300 workers by using the REBA method. The
Rapid Entire Body Assessment (REBA) method was used to determine the risk of MSDs. The REBA posture-
targeting method is probably the most well-known method for rapid assessment of risks. The REBA method is
ideal for rapid assessment of standing work. In order to collect the required data, each part of the body was
scored and work frequency, load/force, coupling were considered to achieve a REBA score. The REBA provides
a quantitative value to the evaluation that indicates the level of severity of each task. The calculation was made
by using the REBA Employee Assessment Worksheet that has been divided into two groups; Group A (Trunk,
Neck, and Legs) postures and Group B (Upper Arms, Lower Arms, and Wrists) postures for left and right. A
summary of the procedure for the REBA score and the degree of risk is found in the REBA decision table. The
risk score of this approach should be in the range of one of fifteen, where the higher scores signify greater levels
of apparent risk. An analysis of scores represents the work’s risks and indicates possible actions to avoid or
minimize the risks. The method of work was to photograph workers in sugar cane fields of Khuzestan province
during the activity and analysis of photographs using modeling the body of workers with REBA 6 software and
analyzing different situations using REBA method.

Results and Discussion

By cutting stage, a total of 6.6% of evaluating postures by REBA technique obtained scores of 8-10 (very
high risk level) and 93.4% had scores of 11-15 (very high risk level) that correspond to the action level 3 and 4,
respectively. In planting stage, a total of 12.10% of evaluating postures by REBA technique obtained scores of
8-10 (very high risk level) and 87.90% had scores of 11-15 (very high risk level) that correspond to the action
level 3 and 4, respectively. In the harvesting stage, a total of 15.30% of evaluating postures by REBA technique
obtained scores of 8-10 (very high-risk level) and 84.70% had scores of 11-15 (very high risk level) that
correspond to the action level 3 and 4, respectively. The results showed that according to the REBA method, in
preparation cuttings, planting and harvesting sugarcane manually, respectively, 93.48, 90.87 and 84.77% of the
workers' posture are in the most critical group that should be avoided. Risk level should be reduced, especially in
sugarcane fields. More training and instructions are needed to have a good working position in sugarcane
procedures. Improvement of working posture need to be done by improving all aspects that related to physical
workload such as by reducing the workload on the back, neck, shoulder/arm, and also hand/wrist.

Conclusions

A high percentage of musculoskeletal disorders in workplaces occur due to awkward posture and non-
ergonomic design of the workstations for lifting and carrying of materials. To avoid these injuries, jobs should
be designed in a way that ergonomics risk factors are controlled properly. The results of this study can be used to
develop WMSDs preventive strategies in the workplace and improve workers’ health. Educational intervention
can be an appropriate way to improve the physical condition and ultimately reduce musculoskeletal disorders.
Some proposed corrective actions include: standardizing the design and construction of the work tool used by the
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user's anthropometric study (especially sharp sickle), establishing suitable work-resting cycles and conducting
periodic examinations for the early detection of musculoskeletal disorders. Of course, given the high percentage
of damage to sugarcane production during manual operation, it's definitely a move to mechanized operations in
sugarcane crops.

Keywords: Body posture, Cutting, Harvesting, Musculoskeletal disorders, Planting






