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Dear Dr Muhamad Ramdan, 
 
re: Factors Effected Musculoskeletal Disorders (MSDs) Prevalence 
Among Women Weavers Working With Hand-Loom in Samarinda, 
Indonesia. 
  
Thank you for submitting your manuscript to the International 
Journal of Occupational Safety and Ergonomics (JOSE). Please 
consider the reviewers' remarks and editorial comments: 
  
Reviewers' remarks: 
Reviewer #1:  
The paper is focused on musculoskeletal disorders among women 
weavers in Samarinda. The paper could be interesting for JOSE 
readers. However, it requires substantial revision. The paper 
declares that the analysis presents a relationship between 
musculoskeletal disorders and independent data obtained based 
on a questionnaire and RULA assessment. It is not clear if 
anthropometric measurements were obtained from measurements. 
RULA is a method that mainly assesses work load that depends 
on body posture. Subsequently body posture is determined by 
anthropometric measures data and workstation dimensions. In the 
paper it was only mentioned that RULA was applied for work load 
assessment. However, no analysis and assessment was 
presented. I recommend to either present all steps of analysis with 
RULA or to skip this method and focus only on the relationship 
between workstation dimensions and anthropometric measures. 
The English language needs corrections. 
 
Specific comments 
* Line 33: "However, some researchers reported that some factors 
like unsuitable body size to equipment, high frequency of repetitive 
motion, high work load, unsuitable working position, vibration 
exposure, and working overtime are responsible for MSDs." - What 
does "unsuitable body size to equipment" mean? MSDs are 
related to not proper musculoskeletal load that depends on 
posture, exerted forces and time. Body posture depends on the 
relationship between body dimensions and workstation 
dimensions. 
* The aim of the study should be clearly specified. Writing that "we 
investigated types of MSDs and it's risk factor among woman 



weaver .." does not explain why it was done, what the purpose of 
this investigation was. 
* Figure 1 in Methods section, rather than in Introduction. 
* "Product moment Pearson was applied to see correlation …." - 
Pearson correlation coefficient is applied to normal distribution. 
Which tests were applied for testing data distribution? 
* Line 70: " …and independent variables (distribustion of age, …) 
Why "distribution of age" and not "age"? 
* Discussion is divided into subsections. However, those 
subsections do not refer strictly to independent data. What is more, 
what is presented is rather a summary of the results, not a 
discussion. 
* Limitations of the study should be discussed. 
* Conclusion is also a summary whereas is should refer strictly and 
shortly to the aim of the study. 
 
Reviewer #2: 
The paper belongs to the studies focusing on the ergonomics risk 
factors for the prevalence of musculoskeletal disorder (MSDs) 
symptoms among the workers in local traditional enterprises in 
industrially developing countries. The research, presented in the 
article is based on the material collected among 40 women (23 - 
64 years old), weavers of the „sarong" (a handicraft souvenir in 
Samarinda, Indonesia). The prevalence of musculoskeletal 
disorders was surveyed by Rapid Upper Limb Assessment (RULA) 
and correlated with collected by direct interview parameters: age, 
education background, working period and prolonged sitting 
position. The results confirm substantial levels of exposure among 
investigated subjects to MSDs in many regions of the body, mostly 
on lower neck, shoulders, upper hand, bottom, waist, thigh, calf, 
and wrist. It has been found that, among others, the MSDs 
prevalence were substantially associated with education level. This 
supports - known from other investigations - association between 
education level and health. The study was seriously done and 
described. That observation may be of interest for the researches 
and/or practitioners in the field of - still popular in many countries - 
handicraft industry ergonomics. Consequently, a publication in 
JOSE may be seen as valuable. 
 
Reviewers' responses to questions:  
Is there a financial or other conflict of interest between your work 
and that of the authors? 
Reviewer #1: No 



Reviewer #2: No 
 
Scientific Value (scale 1-5) 
Reviewer #1: 3 - Further work required 
Reviewer #2: 4 - Merits attention 
 
Practical Value (scale 1-5) 
Reviewer #1: 3 - Further work required 
Reviewer #2: 4 - Merits attention 
 
Review of Literature (scale 1-5) 
Reviewer #1: 5 - Very good/good 
Reviewer #2: 5 - Very good/good 
 
Statistical Analysis (scale 1-5) 
Reviewer #1: 3 - Questionable 
Reviewer #2: 5 - Very good/good 
 
Methodology (scale 1-4) 
Reviewer #1: 3 - Clarification required 
Reviewer #2: 4 - Suitable 
 
Style and Organization (scale 1-7) 
Reviewer #1: 4 - Some revision required 
Reviewer #2: 7 - Well written 
 
General Evaluation (scale 1-4) 
Reviewer #1: 2 - Not acceptable without major revision 
Reviewer #2: 4 - Acceptable without revision 
 
Editorial comments: 
- Conform meticulously to all our requirements 
at http://www.tandf.co.uk/journals/authors/style/jose-style-
points.pdf. 
- A table cannot be part of a figure, submit it as a table. 
- Write p < 0.001, not p=0.000. 
-  The reference section and in-text citations must strictly adhere to 
the guidelines 
at http://www.tandf.co.uk/journals/authors/style/reference/tf_NLM.p
df. 
  
If you decide to revise your manuscript, please submit it together 
with an anonymous rebuttal, in which you address each of the 



reviewers’ comments (but not the editorial comments) and explain 
in which line you have made relevant changes. If you do not agree 
with any of the reviewers’ comments or requests, please explain 
your views. Use colour – not the “track changes” option – to 
indicate all changes except those related to editorial comments. 
Insert continuous line numbers. Submit your rebuttal in a file “for 
review”. Submit one set of tables  only. 
  
To submit your revision, go to http://ijose.edmgr.com/ and log in as 
an Author.  You will see a menu item called "Submission Needing 
Revision". Your submission record is there. 
  
Regards, 
 
Prof. Roman Broszkiewicz 
Managing Editor 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



COMENT	AND	ANSWER	
	
Reviewer	#1:		
The	paper	declares	that	the	analysis	presents	a	relationship	between	
musculoskeletal	disorders	and	independent	data	obtained	based	on	a	
questionnaire	and	RULA	assessment.	It	is	not	clear	if	anthropometric	
measurements	were	obtained	from	measurements.	RULA	is	a	method	that	
mainly	assesses	work	load	that	depends	on	body	posture.	I	recommend	to	either	
present	all	steps	of	analysis	with	RULA	or	to	skip	this	method	and	focus	only	on	
the	relationship	between	workstation	dimensions	and	anthropometric	
measures.	
	
Answer	:	

! In	 this	 research	 RULA	 was	 used	 to	 determine	 fast	 judgment	 on	 work	
posture	 of	 weavers.	 We	 have	 an	 opinion	 that	 RULA	 is	 do	 used	 to	
determine	 work	 posture	 to	 classify	 risk	 factors	 of	 MSD,	 not	 work	 load	
(reference	number	13	and	14).		

! We	have	added	to	the	section	method	all	steps	analysis	with	RULA.	
	
Line	33:		
"However,	 some	 researchers	 reported	 that	 some	 factors	 like	 unsuitable	 body	
size	 to	 equipment,	 high	 frequency	 of	 repetitive	 motion,	 high	 work	 load,	
unsuitable	 working	 position,	 vibration	 exposure,	 and	 working	 overtime	 are	
responsible	for	MSDs."	-	What	does	"unsuitable	body	size	to	equipment"	mean?	
	
Answer	:	

! We	have	 change	 the	phrase	 “unsuitable	body	 size	 to	equipment”	 to	non	
ergonomic	facilities	and	devices.	

	
Coment	:	
"Product	 moment	 Pearson	 was	 applied	 to	 see	 correlation	 …."	 -	 Pearson	
correlation	 coefficient	 is	 applied	 to	 normal	 distribution.	 Which	 tests	 were	
applied	for	testing	data	distribution?	
	
Answer:	

! Normality	data	test	using	Shapiro	Wilk.	It	is		added	as	note	in	table	1.		
	
Coment:	
Line	 70:	 "	 …and	 independent	 variables	 (distribustion	 of	 age,	 …)	 Why	
"distribution	of	age"	and	not	"age"?	
	
Answer	:	

! “Distribution	of	age”	changed	to	“age”,	done	
	
Coment:	
Discussion	is	divided	into	subsections.	However,	those	subsections	do	not	refer	
strictly	to	independent	data.	What	is	more,	what	is	presented	is	rather	a	
summary	of	the	results,	not	a	discussion.	
*	Limitations	of	the	study	should	be	discussed.	



*	Conclusion	is	also	a	summary	whereas	is	should	refer	strictly	and	shortly	to	the	
aim	of	the	study.	
	
Answer:	

! We	have	added	the	interpretation	and	implications	of	the	research	data	
on	improving	the	health	conditions	of	weavers'	work	in	discussion	
section.	

! Limitations	of	the	study	have	been	included	in	the	section	"prevalence	of	
MSD"	

! We	have	improved	research	conclusions	based	on	research	objectives.	
	

	
	



May 09, 2018

Dear Iwan Muhamad Ramdan,

Thank you for choosing Taylor & Francis Editing Services. I enjoyed reading your manuscript titled “Factors
Affecting Musculoskeletal Disorder (MSD) Prevalence Among Women Weavers Working With Handlooms in
Samarinda, Indonesia”. We edited this manuscript for grammar, clarity, and consistency with a specific
emphasis on improving the language of the text. Below, I have described some of these changes.

To improve the clarity and tone, we often substituted words such as “it”, “those”, or other nondescript words
with the corresponding noun (e.g., “It was correlated” with “The prevalence was correlated” or "52.5% of them”
with “52.5% of the weavers”). In some sentences, we included words that were not present in the original for
clarity (e.g., “is categorized as low, moderate, and high level of 15.0, 7.5, and 77.5 %” vs. “is categorized as
low, moderate, and high for 15.0, 7.5, and 77.5% of the weavers”).

The choice of the correct preposition for a given purpose is a difficult aspect of the English language.
Prepositions include words such as “on”, “for”, “by” and “with”. In your manuscript, prepositions have been
edited to reflect standard English usage. For example, “acceptable in assessing MSDs” was changed to
“acceptable for MSD assessments” and “prolonged sitting of women weavers” was changed to “prolonged
sitting by women weavers”. The correct choice of preposition depends on the context (that is, the surrounding
words and their meaning).

Sentences were restructured to eliminate weak or imprecise phrasing. For example, the sentence “Through
initial observation, it is found that musculoskeletal disorders (MSDs) are detected among the woman weaver
produce Sarong Samarinda” was changed to “Through initial observation, musculoskeletal disorders (MSDs)
have been detected among women weavers who produce Samarinda sarongs.” Where possible, sentences
should be constructed such that they contain nouns or pronouns other than “it” as their subject unless “it” refers
to a specific noun.

Please review the comments in the file for more detailed feedback and all our changes carefully to ensure that
the final version of the manuscript is fully accurate.

Thank you again for using our editing services; we wish you the best of luck with your submission.

Best Regards,

Megan M.
Senior Editor
Taylor & Francis Editing Services



Factors	Affecting	Musculoskeletal	Disorder	(MSD)	Prevalence	among	1	
Women	Weavers	Working	With	Handlooms		2	

in	Samarinda,	Indonesia	3	

Abstract	4	

A	cross-sectional	study	was	conducted	on	40	women	weavers	of	Samarinda	5	

sarongs	to	identify	the	prevalence	and	risk	factors	of	musculoskeletal	disorders	6	

(MSDs).	 A	 Nordic	 body	 map,	 rapid	 upper	 limb	 assessment	 (RULA),	 and	7	

anthropometric	 tools	 were	 used	 to	 plot	 the	 MSD	 severity,	 work	 posture,	 and	8	

anthropometric	 dimensions	 of	 the	 weavers,	 respectively.	 The	 age,	 education	9	

background,	working	period	and	prolonged	sitting	position	distributions	of	 the	10	

weavers	 were	 collected	 by	 direct	 interview.	 Pearson’s	 product-moment	11	

correlation	was	applied	to	identify	correlations	between	the	MSD	prevalence	and	12	

other	 parameters.	 An	MSD	 prevalence	 of	 80.5%	was	 found	 among	 the	women	13	

weavers,	with	the	MSDs	categorised	as	low,	moderate,	and	high	in	15.0,	75.0,	and	14	

7.5%	 of	 the	 respondents,	 respectively.	 The	 MSD	 prevalence	 was	 significantly	15	

correlated	 with	 education	 background	 (p=0.025),	 working	 period	 (p=0.015),	16	

prolonged	 sitting	 hours	 (p=0.032),	 work	 posture	 (p<0.001),	 and	 weavers’	17	

anthropometry	(p<0.001).	18	

Keywords:	Samarinda	sarong,	traditional	loom,	gedokan,	work	posture,	working	19	

period,	prolonged	sitting	hours,	anthropometry,	ergonomic	20	

Introduction	21	

Like	 souvenirs	 such	 as	 amplang,	 bateek	 with	 Dayak	 carving	 designs,	22	

mandau,	 and	 Dayak	 handicrafts,	 the	 Samarinda	 sarong	 is	 an	 iconic	 handicraft	23	

from	Samarinda.	This	sarong,	which	has	a	square	design	in	black	and	red	colours,	24	

is	identified	with	the	Samarinda	people.	Samarinda	sarongs	have	been	produced	25	
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since	1607	by	the	people	of	Samarinda	[1]	and	are	traded	with	the	neighbouring	105	

country	of	Malaysia.	Samarinda	sarongs	are	produced	by	women	weavers	using	a	106	

traditional	 loom	 called	 the	 gedokan,	 which	 is	 constructed	 from	wood.	 Using	 a	107	

gedokan,	a	weaver	needs	15	days	to	complete	one	sarong	that	 is	200x80	cm	in	108	

size	 (Figure	 1.).	 To	 date,	 the	 Samarinda	 sarong	 has	 been	 produced	 manually	109	

primarily	to	maintain	its	high	artistic	value.	110	

	111	

Figure	1.	Work	station	and	position	of	a	woman	weaver	of	Samarinda	sarongs.  112	

The	 entire	 weaving	 process	 is	 performed	 manually,	 including	 the	 fibre	113	

colouring,	yarn	spinning,	and	washing	steps.	The	loom	consists	of	four	parts:	the	114	

unuseng	 (spinning	 wheel),	 saureng	 (design	 instrument),	 appraising	 (yarn	115	

inserting	instrument)	and	pemalu	(yarn	roller).	The	handloom	dimensions	(cm)	116	

are	 as	 follows:	 height	 (33),	 foot	 height	 of	 frame	 (48),	 length	 (156),	 height	 of	117	

frame	 (114),	 length	 of	 hand	 range	 to	 handloom	 (57),	 width	 of	 hand	 grips	 to	118	

handloom	(4),	height	of	foot	support	(50),	height	of	lumbar	backrest	(-),	width	of	119	

chair	(35),	width	of	lumbar	backrest	(-),	thickness	of	sitting	pedestal	on	chair	(5),	120	

thickness	of	lumbar	backrest	(-),	length	of	chair	(36),	and	lumbar	height	(-).	121	

Through	 initial	 observation,	musculoskeletal	 disorders	 (MSDs)	 have	been	122	

detected	among	women	weavers	who	produce	Samarinda	sarongs.	However,	no	123	

study	has	investigated	the	factors	responsible	for	MSDs	among	women	weavers	124	

in	 Samarinda.	 Factors	 such	 as	 non-ergonomic	 facilities	 and	 devices	 [2],	 high	125	

frequency	 of	 repetitive	 motion,	 high	 work	 load,	 unsuitable	 working	 position,	126	

vibration	exposure,	and	overwork	are	responsible	for	MSDs	[3–6].	In	Asia,	MSDs	127	
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have	been	detected	in	shoe	craftsman	[7],	potato	processors	[4],	sugar	cane	[8]	198	

and	palm	oil	farmers	[9],	dentists	[10],	and	paramedics	[11].		199	

This	study	aims	to	investigate	the	prevalence	of	MSDs	in	traditional	women	200	

weavers	of	Samarinda	sarongs,	 to	analyse	 the	 influencing	 factors,	and	 to	 find	a	201	

proper	way	to	overcome	problems	(i.e.,	MSD	prevalence)	 for	weavers	based	on	202	

the	rules	of	ergonomics	and	the	health	and	safety	control	hierarchy.	203	

Methods	204	

A	cross-sectional	study	was	conducted	from	May	to	September	2016	on	all	205	

weavers	 (40	 women)	 at	 the	 sole	 sarong	 producer	 in	 Samarinda	 in	 the	 East	206	

Kalimantan	 province	 of	 Indonesia.	 The	 MSD	 prevalence	 of	 the	 weavers	 was	207	

measured	 using	 a	 standardised	 Nordic	 body	 map	 questionnaire	 [12].	 The	208	

questions	included	in	the	questionnaire	were	based	on	nine	different	anatomical	209	

body	 parts	 (e.g.,	 neck,	 shoulder,	 elbow,	 wrist/arm,	 upper	 back,	 lower	 back,	210	

hips/thighs,	knees,	and	ankle/leg).	The	three	questions	asked	were	as	follows:	1)	211	

Have	 you	 had	 any	 MSD	 complaints	 (illness,	 pain,	 inconvenience,	 and	212	

insensitivity)	within	 the	 last	 12	months?	2)	Have	 you	had	 any	difficulties	with	213	

daily	activities	(inside	and	outside	home)	within	the	last	12	months?	3)	Have	you	214	

had	any	MSDs	in	your	body	in	the	last	7	days?		215	

Anthropometric	 tools	 and	 measurement	 sheets	 were	 used	 to	 determine,	216	

the	 anthropometric	 measurements	 of	 the	 weavers	 in	 a	 sitting	 position	 for	 14	217	

body	dimensions	 (body	height,	 eye	height,	 elbow	height,	 thigh	 thickness,	 thigh	218	

length	 from	 the	buttocks	 to	 the	knees,	 knee	height,	back	knee	height,	 shoulder	219	

width,	hip	width,	 length	of	elbow	to	the	 fingertips,	 thenar	width,	wide	range	of	220	
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shoulder	to	the	fingertips,	and	waist	width).	The	weaver	anthropometric	value	is	309	

the	value	obtained	from	the	sum	of	each	body	dimension	measurement.	310	

A	 rapid	 upper	 limb	 assessment	 (RULA)	 [13,14]	 is	 used	 to	 make	 a	 fast	311	

judgement	on	the	work	posture	of	 the	operator	musculoskeletal	system	(OMS).	312	

Here,	 the	 RULA	 procedure	 was	 divided	 into	 three	 stages.	 (i)	 To	 develop	 a	313	

recording	method,	 the	OMS	work	posture	was	analysed	on	 two	body	segments	314	

per	group	(i.e.,	group	A	(upper	arm,	lower	arm,	wrist	and	wrist	twist)	and	group	315	

B	(neck,	trunk	and	legs).	The	OMS	measurements	in	groups	A	and	B	are	noted	as	316	

the	A	and	B	scores,	respectively.	(ii)	The	C	and	D	scores	were	based	on	the	use	of	317	

muscle	and	 force	during	activities	and	were	obtained	 from	the	A	and	B	scores,	318	

respectively.	Each	score	was	added	to	the	muscle	and	force	scores,	respectively.	319	

(iii)	A	grand	score	was	developed	by	adding	the	C	and	D	scores.	The	grand	score	320	

guides	the	risk	and	action	levels.	321	

The	 first	 action	 level	 (low/value	 1-2)	 indicates	 a	 negligible	 risk	 with	 no	322	

action	required.	The	second	action	level	(medium/value	3-4)	indicates	a	low	risk	323	

and	suggests	that	change	may	be	needed.	The	third	action	level	(high/value	5-6)	324	

indicates	a	medium	risk	 that	 requires	 further	 investigation	and	suggests	 that	a	325	

change	 should	 occur	 soon.	 The	 fourth	 action	 level	 (very	 high	 risk/value	 6+)	326	

indicates	a	very	high	risk	and	that	changes	should	be	implemented	immediately.	327	

Pearson’s	 product-moment	 correlation	 was	 applied	 to	 determine	 the	328	

correlations	 between	 MSDs	 and	 independent	 variables	 (age,	 education	329	

background,	workload,	and	body	size).	A	normality	test	was	applied	prior	to	the	330	

product-moment	analysis.		331	

	332	

Results	333	
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The	 characteristics,	 working	 conditions,	 and	 MSD	 prevalence	 among	413	

women	weavers	of	Samarinda	sarongs	are	shown	in	Table	1.	414	

	415	

	416	

TABLE	1.	Characteristics	of	Samarinda	Sarong	Women	Weavers	(N=40)	and	the	417	
Associations	between	the	Variables	and	the	MSD	prevalence	418	

Variable	 Number	 (%)	 r*	 p*	
Age	(years)	 	 	 0.226	 0.160	

23	–	29	 4	 (10.0)	 	 	
30	–	36	 5	 (12.5)	 	 	
37	–	43	 14	 (35.0)	 	 	
44	–	50	 7	 (17.5)	 	 	
51	–	57	 6	 (15.0)	 	 	
58	–	64	 4	 (10.0)	 	 	

Education	background	 	 	 0.608	 0.025	
Never	went	to	school	(Elementary	school,	
did	not	graduate)	 6	 (15.0)	 	 	

Elementary	school	(graduated	6th	grade)	 21	 (52.5)	 	 	
Secondary	high	school	(graduated	9th	
grade)	 9	 (22.5)	 	 	

Senior	high	school	(graduated	12th	grade)	 4	 (10.0)	 	 	
Working	experience	(years)	 	 	 0.511	 0.025	

<5		 10	 (25.0)	 	 	
≥5	 30	 (75.0)	 	 	

Prolonged	sitting	(hours)	 	 	 0.904	 0.032	
<4	 23	 (57.5)	 	 	
≥4	 17	 (42.5)	 	 	

Anthropometric	size	 	 	 0.721	 <0.001	
Risk	level	based	on	work	posture	 	 	 0.663	 <0.001	

Negligible	risk	 0	 -	 	 	
Low	risk	 0	 -	 	 	
Medium	risk	 19	 (47.5)	 	 	
Very	high	risk	 21	 (52.5)	 	 	

MSDs	 	 	 	 	
No	MSDs	 0	 -	 	 	
Low	 6	 (15.0)	 	 	
Moderate	 31	 (77.5)	 	 	
High	 3	 (7.5)	 	 	

*)	Pearson’s	product-moment	correlation	coefficient,	the	data	were	normally	419	
distributed	(Shapiro-Wilk	test,	p=0.814),	MSDs=Musculoskeletal	disorders	420	

Most	 weavers	 were	 aged	 44-50	 and	 30-36	 years	 (15%	 and	 12.5%,	421	

respectively).	Elementary	school	was	the	dominant	education	background	level	422	

of	the	weavers	(52.2%),	and	60%	of	the	women	weavers	had	less	than	5	years	of	423	
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work	 experience.	 The	 highest	 proportion	 of	 the	 weavers	 reported	 prolonged	479	

sitting	of	 less	than	4	h	(57.5%);	however,	52.5%	of	the	weavers	had	very	high-480	

risk	 working	 postures.	 The	 MSD	 prevalence	 was	 low,	 moderate,	 and	 high	 for	481	

15.0,	77.5,	and	7.5%	of	the	woman	weavers,	respectively.	The	Pearson	product-482	

moment	correlation	analysis	showed	that	all	of	the	characteristics	observed	for	483	

the	 Samarinda	 sarong	women	weavers	were	 significantly	 associated	with	MSD	484	

prevalence	except	age	(Table	2.).	485	

TABLE	2.	Musculoskeletal	Disorder	(MSD)	Prevalence	Levels	of	Women	Weavers	486	
Working	with	Traditional	Looms	to	Produce	Samarinda	Sarongs	487	

Body	sections	 Low	 Moderate	 High	 Very	high	
f	(%)	 f	(%)	 f	(%)	 f	(%)	

Neck	 	 	 	 	
Upper	 24	(60.5)	 7	 (17.5)	 9	 (22.5)	 0	 (0.0)	
Lower	 11	(27.5)	 11	(27.5)	 15	(37.5)	 3	 (7.5)	

Shoulder	 	 	 	 	
Left	 5	 (12.5)	 5	 (12.5)	 25	(62.5)	 5	 (12.5)	
Right	 5	 (12.5)	 5	 (12.5)	 25	(62.5)	 5	 (12.5)	

Hand	 	 	 	 	
Upper	left	 10	 25.0)	 12	(30.0)	 15	 37.5)	 3	 (7.5)	
Upper	right	 10	(25.0)	 12	(30.0)	 15	(37.5)	 3	 (7.5)	
Lower	left	 15	(37.5)	 6	 (15.0)	 19	(47.5)	 0	 (0.0)	
Lower	right	 15	(37.5)	 6	 (15.0)	 19	(47.5)	 0	 (0.0)	

Elbow	 	 	 	 	
Left	 40(100.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	
Right	 40(100.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	

Hand	wrist	 	 	 	 	
Left	 23	(57.5)	 10	(25.0)	 7	 (17.5)	 0	 (0.0)	
Right	 23	(57.5)	 10	(25.0)	 7	 (17.5)	 0	 (0.0)	

Arm	 	 	 	 	
Right	 26	(65.0)	 6	 (15.0)	 8	 (20.0)	 0	 (0.0)	
Left	 26	(65.0)	 6	 (15.0)	 8	 (20.0)	 0	 (0.0)	

Back	 9	 (22.5)	 7	 (17.5)	 19	(47.5)	 5	 (12.5)	
Waist	 3	 (7.5)	 4	 (10.0)	 24	(60.0)	 9	 (22.5)	
Buttocks	 21	(52.5)	 7	 (17.5)	 10	(25.0)	 2	 (5.0)	
Bottom	 8	 (20.0)	 3	 (7.5)	 18	(45.0)	 11	(27.5)	
Leg	 	 	 	 	
Left	 21	(52.5)	 6	 (15.0)	 12	(30.0)	 1	 (2.5)	
Right	 21	(52.5)	 6	 (15.0)	 12	(30.0)	 1	 (2.5)	

Thigh	 	 	 	 	
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Left	 7	 (17.5)	 8	 (20.0)	 22	(55.0)	 3	 (7.5)	
Right	 7	 (17.5)	 8	 (20.0)	 22	(55.0)	 3	 (7.5)	

Knee	 	 	 	 	
Left	 23	(57.5)	 7	 (17.5)	 8	 20.0)	 2	 (5.0)	
Right	 23	(57.5)	 7	 (17.5)	 8	 (20.0)	 2	 (5.0)	

Calf	 	 	 	 	
Left	 0	 (0.0)	 3	 (7.5)	 29	(72.5)	 8	 (20.0)	
Right	 0	 (0.0)	 3	 (7.5)	 29	(72.5)	 8	 (20.0)	

Ankle	 	 	 	 	
Left	 32	(80.0)	 8	 (20.0)	 0	 (0.0)	 0	 (0.0)	
Right	 31	(77.5)	 9	 (22.5)	 0	 (0.0)	 0	 (0.0)	

Mean	 16	(40.0)	 7	 (17.5)	 14	(35.0)	 3	 (7.5)	
Note:	MSDs=Musculoskeletal	disorders,	N=40	women	weavers,	f=frequency	of	sample	515	
with	specific	MSD	type	516	

Table	2	shows	the	distribution	of	MSD	prevalence	for	each	body	section.	On	517	

average,	40.0,	17.5,	35.0,	and	7.5%	of	 the	women	had	 low,	moderate,	high,	and	518	

very	high	overall	prevalence	rates,	respectively.	Low	MSD	prevalence	rates	were	519	

reported	for	the	elbow,	ankle,	arm,	knee,	wrist,	buttocks,	leg,	lower	hand,	upper	520	

hand,	 bottom,	 thigh,	 and	 shoulder	 (100,	 77.3,	 65.0,	 57.5,	 52.5,	 37.5,	 25.0,	 22.5,	521	

20.0,	 17.5,	 12.5,	 and	7.5%,	 respectively).	Moderate	MSD	prevalence	 rates	were	522	

reported	 for	 the	upper	hand,	wrist,	neck,	ankle,	 thigh,	back/buttocks/knee,	 leg,	523	

shoulder,	 waist,	 and	 bottom/calf	 (30.0,	 25.0,	 22.5,	 21.3,	 20.0,	 17.5,	 15.0,	 12.5,	524	

10.0,	and	7.5%,	respectively).	High	MSD	prevalence	rates	were	reported	for	the	525	

calf,	shoulder,	waist,	thigh,	lower	hand,	back,	bottom,	upper	hand,	leg,	neck,	and	526	

wrist	(72.5,	62.5,	60.0,	55.0,	47.5,	45.0,	37.5,	30.0,	29.8,	and	17.5%,	respectively).	527	

Very	 high	 MSD	 prevalence	 rates	 were	 reported	 for	 the	 bottom,	 waist,	 calf,	528	

back/shoulder,	upper	hand/lower	neck/thigh,	buttock/knee,	and	leg	(27.5,	22.5,	529	

20.0,	12.5,	7.5,	5.0,	and	2.5%,	respectively).	530	

Pearson’s	 product-moment	 correlation	 analysis	 for	 the	 association	 of	531	

anthropometric	size	with	MSD	prevalence	is	shown	in	Table	3.	All	variables	were	532	
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significantly	 associated	 with	 MSDs	 except	 the	 eye	 and	 elbow	 height,	 sitting	614	

position,	thighs,	high	knee,	and	distance	range	from	shoulder	to	fingertips.	615	

	616	

	617	

	618	

TABLE	 3.	 Association	 between	 anthropometric	 size	 dimensions	 and	619	
musculoskeletal	disorders	(MSDs)	620	

Variable	
Correlation*	

r	 p	

Body	height	in	a	sitting	position	 0.382	 0.015	

Eye	height	in	a	sitting	position	 0.271	 0.091	
Shoulder	height	in	a	sitting	position		 0.282	 0.071	

Elbow	height	in	a	sitting	position	 0.072	 0.660	
Thighs	 0.080	 0.622	

Length	of	the	thighs	from	the	buttocks	to	the	knees	 0.278	 0.082	

High	knee	 0.205	 0.205	
High	folding	knees	 0.975	 0.005	

Shoulder	width	 0.405	 0.010	
Hip	width	 0.453	 0.003	

Elbow	length	to	fingertips	 0.373	 0.018	

Wide	palms	 0.314	 0.048	
Distance	range	from	shoulder	to	fingertips	 0.302	 0.058	

Waist	width	 0.508	 0.001	
*)	Pearson’s	product-moment	correlation;	data	were	normally	distributed	621	
(Shapiro-Wilk	test,	p=0.702).	622	

	623	

Discussion	624	

MSD	Prevalence	625	

The	MSD	complaint	prevalence	was	relatively	high	among	women	weavers	626	

of	Samarinda	sarongs	(85%)	and	was	dominated	by	moderate-level	MSDs	(75%).	627	

Editor� 6/5/2018 20.16
Deleted: s628	
Senior Editor� 7/5/2018 10.45
Deleted: ,629	

Senior Editor� 7/5/2018 10.45
Deleted: M630	
Senior Editor� 7/5/2018 10.46
Deleted: D631	
Senior Editor� 7/5/2018 10.46
Deleted: seating632	
Senior Editor� 7/5/2018 10.47
Deleted: The	l633	
Editor� 6/5/2018 20.17
Deleted: Product	moment	634	
Editor� 6/5/2018 21.10
Deleted: ,	the	635	
Editor� 6/5/2018 21.10
Deleted: d636	
Editor� 6/5/2018 21.11
Deleted: as637	
Senior Editor� 7/5/2018 10.47
Deleted: 	638	
Senior Editor� 7/5/2018 16.13
Deleted: Musculoskeletal	Disorder	(639	
Editor� 6/5/2018 20.18
Deleted: s640	
Senior Editor� 7/5/2018 16.13
Deleted: )641	
Senior Editor� 7/5/2018 10.48
Deleted: s642	
Senior Editor� 7/5/2018 10.48
Deleted: s643	
Editor� 6/5/2018 20.18
Deleted: a644	
Senior Editor� 7/5/2018 10.48
Deleted: Sarong	645	
Senior Editor� 7/5/2018 10.48
Deleted: wereas	found	to	be	relatively	646	
high	647	
Senior Editor� 7/5/2018 10.48
Deleted: ,648	
Editor� 6/5/2018 20.18
Deleted: 	649	
Senior Editor� 7/5/2018 10.48
Deleted: 	650	
Senior Editor� 7/5/2018 10.48
Deleted: of	651	



Complaints	 of	 very	 painful	 (4	 based	 on	 a	 score	 of	 1-4)	musculoskeletal	 issues	652	

were	mostly	found	for	the	bottom,	waist,	and	calf.	Complaints	of	musculoskeletal	653	

pain	 (score	 3)	 were	mostly	 found	 for	 the	 shoulders,	 waist,	 thighs,	 calves,	 and	654	

legs.	Complaints	of	moderate	musculoskeletal	pain	(score	2)	were	found	for	the	655	

bottom	neck,	upper	hands,	wrist,	thighs,	and	ankle.	656	

These	 results	 indicated	 that	 the	MSDs	experienced	by	women	weavers	of	657	

Samarinda	 sarongs	 were	 very	 serious	 and	 required	 immediate	 intervention.	658	

Weavers	 who	 experience	 MSDs	 may	 have	 low	 productivity.	 Similarly,	659	

Daneshmandi	 et	 al	 [15]	 showed	 that	MSDs	were	 correlated	with	work	 fatigue	660	

and	work	productivity.	All	of	the	weavers	in	this	study	are	housewives,	and	their	661	

MSD	 experiences	 may	 result	 in	 more	 severe	 injuries	 and	 interfere	 with	 their	662	

household	 management	 activities.	 MSDs	 have	 been	 correlated	 with	 work-life	663	

conflict	[15]	and	broadly	affect	daily	job	activities	[16].	664	

In	this	study,	MSDs	were	measured	subjectively	using	the	Nordic	Body	Map	665	

questionnaire.	 Although	 these	 measurements	 are	 considered	 highly	 sensitive	666	

[17],	are	acceptable	for	MSD	assessments	[18],	and	are	the	most	commonly	used	667	

tool	for	MSD	evaluations	[19],	advanced	research	using	objective	measurements,	668	

such	as	medical	examinations,	 is	needed	 to	 justify	 the	MSD	experiences	among	669	

these	weavers.	670	

	671	

Factors	that	Affected	MSD	Prevalence	672	

Age	of	the	women	weavers	673	

The	age	distribution	of	the	women	weavers	in	this	study	was	dominated	by	674	

the	 44-64-year-old	 age	 group	 (42.5%),	 followed	 by	 the	 37-43-year-old	 (35%)	675	

and	23-36-year-old	age	groups	(22.5%).	In	this	study,	we	showed	that	the	age	of	676	
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the	women	weavers	was	not	associated	with	MSD	prevalence.	This	observation	767	

indicated	 that	 neither	 work	 experience	 nor	 the	 strength	 and	 resiliency	 of	768	

muscles	affected	MSD	prevalence	among	women	weavers	of	Samarinda	sarongs.	769	

This	MSD	 prevalence	 is	 contradicted	 by	 nature,	 because	MSDs	 are	more	 often	770	

found	in	the	elderly	due	to	the	decrease	in	muscle	strength	and	resiliency	[20].	771	

These	results	also	contradict	some	reports	about	the	association	between	the	age	772	

distribution	 and	 MSDs	 [4,7,21,22].	 This	 phenomenon	 is	 very	 interesting	 and	773	

should	be	proven	by	observing	other	 communities	of	women	weavers	 in	other	774	

districts.	 Indonesia	 includes	more	 than	 8	 districts,	 each	 of	which	 has	 a	 unique	775	

linen	weaving	motif	created	by	women	weavers	using	a	handloom.	776	

This	 study	 showed	 that	 age	 was	 not	 associated	 with	 MSD	 prevalence	 in	777	

Samarinda	sarong	women	weavers.	This	lack	of	an	association	may	be	due	to	the	778	

other	four	factors	(education	background,	working	experience,	prolonged	sitting,	779	

and	anthropometric	size),	which	all	affected	MSD	prevalence	among	the	women	780	

weavers.	People	are	 thought	 to	be	more	 susceptible	 to	 severe	MSDs	 in	old	age	781	

due	 to	 a	 physiological	 function	 decline.	 People	 are	 thought	 to	 be	 more	782	

susceptible	 to	 severe	MSDs	 in	 old	 age	 due	 to	 a	 physiological	 function	 decline.	783	

Okunribido	and	Wynn	[23]	reported	that	MSDs	often	occurred	in	old	age	due	to	784	

differences	in	job	demands	and	workers’	physical	workloads.	785	

Therefore,	determining	the	correlation	between	age	and	MSD	prevalence	in	786	

women	weavers	will	be	interesting	when	the	other	four	factors	are	eliminated	by	787	

activities,	such	as	ergonomic	training.		788	

	789	

Education	Background	790	
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The	education	levels	of	the	women	weavers	included	the	following:	did	not	906	

graduate	elementary	school,	graduated	elementary	school	(6th	grade),	graduated	907	

junior	high	school	(9th	grade),	and	graduated	senior	high	school	(12th	grade).	The	908	

women	 weavers’	 education	 backgrounds	 were	 dominated	 by	 the	 elementary	909	

school	 level	 (graduated	 6th	 grade,	 52.5%).	 In	 this	 study,	 we	 showed	 that	910	

education	background	was	associated	with	MSD	prevalence.	Other	studies	have	911	

also	 reported	 that	 education	 background	 is	 associated	 with	 MSD	 prevalence	912	

[20,22].	 These	 data	 support	 the	 consistency	 of	 the	 association	 between	913	

education	level	and	health	[24].		914	

Better	education	can	lead	individuals	to	think	more	logically	and	rationally,	915	

and	 thus,	people	 tend	 to	accept	and	 implement	new	knowledge	or	experiences	916	

[25].	This	finding	will	be	a	very	interesting	topic	for	investigation	in	the	case	of	917	

Samarinda	 sarong	 women	 weavers	 by	 introducing	 training	 to	 increase	918	

awareness	 about	MSD	prevalence.	 Indeed,	previous	 studies	 [26–28]	 found	 that	919	

ergonomic	training	programmes	for	workers	could	prevent	and	manage	MSDs.	920	

	921	

Working	Experience	922	

The	 Samarinda	 sarong	 woman	 weavers	 were	 divided	 primarily	 into	 two	923	

different	 categories	 (i.e.,	weavers	with	 <5	 years	 (25%)	 and	 ≥5	 years	 (75%)	 of	924	

working	experience).	Working	experience	was	associated	with	MSD	prevalence.	925	

More	working	 experience	 significantly	 lowered	 the	MSD	prevalence	 (p=0.025).	926	

This	 finding	is	similar	to	the	effect	of	 the	education	background	of	the	weavers	927	

described	 above.	 To	 reduce	 more	 severe	 MSDs	 due	 to	 an	 increased	 working	928	

period,	 the	 workload	 and	working	 hours	 should	 be	 reduced,	 and	 the	 weavers	929	

should	receive	adequate	rest	and	proper	work	conditions	[29]. 930	
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	1047	

Prolonged	Sitting	1048	

In	 this	 study,	 we	 showed	 that	 prolonged	 sitting	 by	women	weavers	was	1049	

associated	 with	 MSD	 prevalence.	 The	 handloom	 is	 not	 equipped	 with	 an	1050	

adjustable	chair.	Prolonged	sitting	(in	an	uncomfortable	sitting	posture)	was	also	1051	

associated	 with	 MSD	 prevalence	 among	 office	 workers	 in	 Qom	 Province,	 Iran	1052	

[30],	 who	 also	 had	 no	 access	 to	 adjustable	 desks.	 To	 overcome	 this	 risk,	1053	

stretching	 exercises	 are	 suggested	 to	 reduce	 the	 MSD	 severity	 in	 women	1054	

weavers.	 Da	 costa	 and	 Vieira	 [6]	 showed	 that	 stretching	 exercises	 had	 several	1055	

beneficial	effects	on	preventing	work-related	MSDs,	whereas	Gasibat	et	al.	 [31]	1056	

reported	 that	 regular	 stretching	 exercises	 contributed	 to	 a	 reduction	 in	1057	

discomfort/pain	and	an	increased	range	of	motion	(ROM).	1058	

	1059	

Anthropometry	1060	

Anthropometry	 is	a	body	size	dimension	that	 is	connected	to	the	physical	1061	

anthropology	 sub-category,	 body	 movement,	 and	 muscle	 strength.	1062	

Anthropometric	data	are	used	as	a	basic	tool	to	design	ergonomic	work	stations,	1063	

equipment,	 furniture,	 and	 clothing	 [5,21,32].	 In	 this	 study,	 we	 found	 that	 the	1064	

anthropometric	 measurements	 of	 the	 women	 weavers	 were	 associated	 with	1065	

MSDs.	The	handloom	work	station	used	by	Samarinda	sarong	women	weavers	is	1066	

equipped	with	a	fixed	chair	of	the	same	dimensions,	whereas	the	weavers	have	1067	

different	 body	 sizes	 (Figure	 1).	 This	 condition	 forces	 the	 women	 weavers	 to	1068	

adjust	 their	 body	 sizes	 to	 the	 size	 of	 the	 chair.	Weavers	with	 taller	 or	 shorter	1069	

bodies	 than	 the	 chair	 need	 additional	 effort	 to	 adjust	 to	 the	 handloom	 chairs,	1070	

which	contributes	 to	 the	MSD	prevalence	among	the	Samarinda	sarong	woman	1071	
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weavers.	The	same	conclusion	was	reported	by	Sadeghi	[5]	for	public	transport	1154	

drivers,	 for	whom	the	discrepancy	 in	 furniture	dimensions	was	also	associated	1155	

with	MSDs	[32].		1156	

We	 recommend	 the	 establishment	 of	 standard	 operational	 procedures,	1157	

including	with	regard	to	work	time,	 the	provision	of	 training	on	MSDs,	and	the	1158	

provision	of	ergonomic	weaving	equipment	based	on	weavers’	anthropometry	to	1159	

address	the	prevalence	of	MSDs	among	weavers.		1160	

	1161	

	1162	

Work	Posture	1163	

The	work	postures	of	the	women	weavers	 in	this	study	were	significantly	1164	

associated	 with	 MSD	 prevalence	 (p<0.001).	 The	 weavers’	 activities	 are	1165	

monotonous	 movements	 that	 require	 lifting	 weights,	 twisting,	 and	 bending.	1166	

These	 data	 confirmed	 previous	 reports	 showing	 that	 work	 posture	 was	1167	

significantly	 associated	with	MSD	 prevalence	 in	 Iranian	 hand	weavers	 of	 shoe	1168	

soles	 [7],	 Iranian	 hand-sewn	 shoe	 workers	 [33],	 white-collar	 workers	 in	 a	1169	

Portuguese	 company	 [34],	 Iranian	 sugar-producing	 factory	 workers	 [3],	 and	1170	

sand	core-making	workers	in	West	Bengal	[32].	A	work	posture	involving	lifting	1171	

weights	while	twisting	or	bending	can	increase	the	MSD	prevalence	for	the	lower	1172	

back,	especially	when	the	work	is	performed	in	a	confined	space	[29].		1173	

This	finding	implies	that	construction	of	an	ergonomic	handloom	based	on	1174	

the	anthropometric	measurements	of	a	woman	weaver's	body	is	highly	required	1175	

to	prevent	adverse	effects	on	the	weaver’s	musculoskeletal	system.	1176	

	1177	

Conclusions	1178	

Senior Editor� 7/5/2018 11.05
Deleted: and	1218	
Quality Control Editor� 8/5/2018 11.55
Deleted: of	1219	
Senior Editor� 7/5/2018 11.04
Deleted: is	1220	
Quality Control Editor� 8/5/2018 11.58
Deleted: It	is	recommended	to	construct	1221	 ... [143]

Senior Editor� 7/5/2018 11.05
Deleted: W…ork	postures	of	the	women	1222	 ... [144]

Editor� 6/5/2018 21.20
Deleted: significantly	…ith	MSDs1223	 ... [145]

Senior Editor� 7/5/2018 16.25
Deleted: with	1224	
Editor� 6/5/2018 20.45
Deleted: 	1225	
Senior Editor� 7/5/2018 16.25
Deleted: is	1226	
Editor� 6/5/2018 20.45
Deleted: significantly	…ith	1227	 ... [146]

Senior Editor� 7/5/2018 11.06
Deleted: -1228	
Editor� 6/5/2018 20.46
Deleted: 	…ollars…workers	in	a	1229	 ... [147]

Senior Editor� 7/5/2018 11.06
Deleted: the	1230	
Editor� 6/5/2018 20.46
Deleted: 	1231	
Senior Editor� 7/5/2018 16.25
Deleted: of	…n	West	Bengal	[32].	A	W1232	 ... [148]

Quality Control Editor� 8/5/2018 11.56
Deleted: with	1233	
Editor� 6/5/2018 20.47
Deleted: s1234	
Senior Editor� 7/5/2018 11.06
Deleted: done	1235	
Quality Control Editor� 8/5/2018 11.56
Deleted: limited	1236	
Editor� 6/5/2018 21.20
Deleted: an	1237	
Senior Editor� 7/5/2018 11.06
Deleted: construction,	…ased	on	the	1238	 ... [149]

Editor� 6/5/2018 20.47
Deleted: '1239	
Senior Editor� 7/5/2018 16.26
Deleted: ’1240	



The	 MSD	 prevalence	 of	 women	 weavers	 of	 Samarinda	 sarongs	 is	1241	

approximately	85%	and	is	categorised	as	 low,	moderate,	and	high	for	15.0,	7.5,	1242	

and	 77.5%	 of	 the	 weavers,	 respectively.	 Skeletal	 muscle	 pain	 was	 detected	1243	

mostly	 in	 the	 lower	neck,	shoulders,	upper	hand,	bottom,	waist,	 thigh,	calf,	and	1244	

ankle.	 These	MSDs	were	 associated	with	 the	 education	 level,	work	 experience,	1245	

prolonged	 sitting,	 work	 posture	 and	 body	 anthropometry	 of	 the	weavers.	 The	1246	

handloom	 should	 be	 redesigned	 based	 on	 the	 anthropometry	 of	 the	 weavers,	1247	

standard	 operational	 procedures	 should	 be	 developed,	 and	 regular	 training	1248	

should	 be	 provided	 to	 improve	 knowledge	 about	 MSDs	 and	 skill	 in	 using	 the	1249	

handloom.	1250	
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Factors affecting musculoskeletal disorder prevalence among women weavers working with
handlooms in Samarinda, Indonesia

Iwan Muhamad Ramdan a∗, Krishna Purnawan Candra b and Alfiani Rahma Fitria

aFaculty of Public Health, Mulawarman University, Indonesia; bFaculty of Agriculture, Mulawarman University, Indonesia

A cross-sectional study was conducted on 40 women weavers of Samarinda sarongs to identify the prevalence and risk
factors of musculoskeletal disorders (MSDs). A Nordic Body Map, rapid upper limb assessment and anthropometric tools
were used to plot the MSD severity, work posture and anthropometric dimensions of the weavers, respectively. The age,
education background, working period and prolonged sitting position distributions of the weavers were collected by direct
interview. Pearson’s product-moment correlation was applied to identify correlations between the MSD prevalence and
other parameters. An MSD prevalence of 80.5% was found among the women weavers, with the MSDs categorized as low,
moderate and high in 15.0, 75.0 and 7.5% of the respondents, respectively. The MSD prevalence was significantly correlated
with education background (p = 0.025), working period (p = 0.015), prolonged sitting hours (p = 0.032), work posture
(p < 0.001) and weavers’ anthropometry (p < 0.001).

Keywords: Samarinda sarong; traditional loom; gedokan; work posture; working period; prolonged sitting hours; anthro-
pometry; ergonomic

1. Introduction
Like souvenirs such as amplang, bateek with Dayak carv-

Q1
Q2

ing designs, mandau and Dayak handicrafts, the Samarinda
sarong is an iconic handicraft from Samarinda. This
sarong, which has a square design in black and red colours,Q3

is identified with the Samarinda people. Samarinda sarongs
have been produced since 1607 by the people of Samarinda
[1] and are traded with the neighbouring country of
Malaysia. Samarinda sarongs are produced by women
weavers using a traditional loom called the gedokan, which
is constructed from wood (Figure 1). Using a gedokan,
a weaver needs 15 days to complete one sarong that isQ4

200 × 80 cm2 in size. To date, the Samarinda sarong has
been produced manually primarily to maintain its high
artistic value.

The entire weaving process is performed manually,
including the fibre colouring, yarn spinning and washing
steps. The loom consists of four parts: the unuseng (spin-
ning wheel), saureng (design instrument), appraising (yarn
inserting instrument) and pemalu (yarn roller). The hand-
loom dimensions are as follows: height 33 cm, foot height
of frame 48 cm, length 156 cm, height of frame 114 cm,
length of hand range to handloom 57 cm, width of hand
grips to handloom 4 cm, height of foot support 50 cm,
width of chair 35 cm, thickness of sitting pedestal on chair
5 cm and length of chair 36 cm.

*Corresponding author. Email: iwanmuhamadramdan@gmail.com

Through initial observation, musculoskeletal disorders
(MSDs) have been detected among women weavers who
produce Samarinda sarongs. However, no study has inves-
tigated the factors responsible for MSDs among women
weavers in Samarinda. Factors such as non-ergonomic
facilities and devices [2], high frequency of repetitive
motion, high work load, unsuitable working position,
vibration exposure and overwork are responsible for MSDs
[3–6]. In Asia, MSDs have been detected in shoe crafts-
man [7], potato processors [4], sugar cane [8] and palm oil
farmers [9], dentists [10] and paramedics [11].

This study aims to investigate the prevalence of MSDs
in traditional women weavers of Samarinda sarongs, to
analyse the influencing factors and to find a proper way
to overcome problems (i.e., MSD prevalence) for weavers
based on the rules of ergonomics and the health and safety
control hierarchy.

2. Methods
A cross-sectional study was conducted from May to
September 2016 on all weavers (40 women) at the
sole sarong producer in Samarinda in the East Kaliman-
tan province of Indonesia. The MSD prevalence of the
weavers was measured using a standardized Nordic Body
Map questionnaire [12]. The questions included in the

© 2018 Central Institute for Labour Protection – National Research Institute (CIOP-PIB)
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Figure 1. (a) Women weaver with handloom. (b) Handloom to produce Samarinda sarongs.

questionnaire were based on nine different anatomical body
parts (e.g., neck, shoulder, elbow, wrist/arm, upper back,
lower back, hips/thighs, knees and ankle/leg). The three
questions asked were as follows: (a) have you had any
MSD complaints (illness, pain, inconvenience and insen-
sitivity) within the last 12 months; (b) have you had any

difficulties with daily activities (inside and outside home)
within the last 12 months; (c) have you had any MSDs in
your body in the last 7 days?

Anthropometric tools and measurement sheets were
used to determine the anthropometric measurements of the
weavers in a sitting position for 13 body dimensions (body
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height, eye height, elbow height, thigh thickness, thigh
length from the buttocks to the knees, knee height, back
knee height, shoulder width, hip width, length of elbow
to the fingertips, thenar width, wide range of shoulder to
the fingertips and waist width). The weaver anthropomet-
ric value is the value obtained from the sum of each body
dimension measurement.

A rapid upper limb assessment (RULA) [13,14] is used
to make a fast judgement on the work posture of the
operator musculoskeletal system (OMS). Here, the RULA
procedure was divided into three stages. (a) To develop a
recording method, the OMS work posture was analysed on
two body segments per group, i.e., group A (upper arm,
lower arm, wrist and wrist twist) and group B (neck, trunk
and legs). The OMS measurements in groups A and B are
noted as the A and B scores, respectively. (b) The C and
D scores were based on the use of muscle and force dur-
ing activities and were obtained from the A and B scores,
respectively. Each score was added to the muscle and force
scores, respectively. (c) A grand score was developed by
adding the C and D scores. The grand score guides the risk
and action levels.

The first action level (low/value 1–2) indicates a negli-
gible risk with no action required. The second action level
(medium/value 3–4) indicates a low risk and suggests that
change may be needed. The third action level (high/value
5–6) indicates a medium risk that requires further investi-
gation and suggests that a change should occur soon. The
fourth action level (very high risk/value 6+) indicates a
very high risk and that changes should be implemented
immediately.

Pearson’s product-moment correlation was applied to
determine the correlations between MSDs and independent
variables (age, education background, workload and body
size). A normality test was applied prior to the product-
moment analysis.

3. Results
The characteristics, working conditions and MSD preva-
lence among women weavers of Samarinda sarongs are
presented in Table 1.

Most weavers were aged 44–50 and 30–36 years (15
and 12.5%, respectively). Elementary school was the dom-
inant education background level of the weavers (52.2%),
and 60% of the women weavers had less than 5 years of
work experience. The highest proportion of the weavers
reported prolonged sitting of less than 4 h (57.5%); how-
ever, 52.5% of the weavers had very high-risk working
postures. The MSD prevalence was low, moderate and
high for 15.0, 77.5 and 7.5% of the woman weavers,
respectively. Pearson’s product-moment correlation anal-
ysis showed that all of the characteristics observed for
the Samarinda sarong women weavers were significantly
associated with MSD prevalence except age (Table 2).

Table 1. Characteristics of Samarinda sarong women
weavers (N = 40) and the associations between variables and
MSD prevalence.

Variable Number (%) r* p*

Age (years) 0.226 0.160
23–29 4 (10.0)
30–36 5 (12.5)
37–43 14 (35.0)
44–50 7 (17.5)
51–57 6 (15.0)
58–64 4 (10.0)

Education background 0.608 0.025
Never went to school
(elementary school, did not
graduate)

6 (15.0)

Elementary school
(graduated 6th grade)

21 (52.5)

Secondary high school
(graduated 9th grade)

9 (22.5)

Senior high school
(graduated 12th grade)

4 (10.0)

Working experience (years) 0.511 0.025
<5 10 (25.0)
≥5 30 (75.0)

Prolonged sitting (hours) 0.904 0.032
<4 23 (57.5)
≥4 17 (42.5)

Anthropometric size 0.721 <0.001
Risk level based on work

posture
0.663 <0.001

Negligible 0 –
Low 0 –
Medium 19 (47.5)
Very high 21 (52.5)

MSDs
None 0 –
Low 6 (15.0)
Moderate 31 (77.5)
High 3 (7.5)

*Pearson’s product-moment correlation coefficient; data
normally distributed (Shapiro–Wilk test, p = 0.814).
Note: MSD = musculoskeletal disorder.

Table 2 presents the distribution of MSD prevalence
for each body section. On average, 40.0, 17.5, 35.0 and

Q5

7.5% of the women had low, moderate, high and very high
overall prevalence rates, respectively. Low MSD preva-
lence rates were reported for the elbow, ankle, arm, knee,
wrist, buttocks, leg, lower hand, upper hand, bottom, thigh
and shoulder (100, 77.3, 65.0, 57.5, 52.5, 37.5, 25.0, 22.5,
20.0, 17.5, 12.5 and 7.5%, respectively). Moderate MSD
prevalence rates were reported for the upper hand, wrist,
neck, ankle, thigh, back/buttocks/knee, leg, shoulder, waist
and bottom/calf (30.0, 25.0, 22.5, 21.3, 20.0, 17.5, 15.0,
12.5, 10.0 and 7.5%, respectively). High MSD prevalence
rates were reported for the calf, shoulder, waist, thigh,
lower hand, back, bottom, upper hand, leg, neck and wrist
(72.5, 62.5, 60.0, 55.0, 47.5, 47.5, 45.0, 37.5, 30.0, 29.8
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Table 2. MSD prevalence levels of women weavers working
with traditional looms to produce Samarinda sarongs.

MSD prevalence

Body section Low Moderate High Very high

Neck
Upper 24 (60.5) 7 (17.5) 9 (22.5) 0 (0.0)
Lower 11 (27.5) 11 (27.5) 15 (37.5) 3 (7.5)

Shoulder
Left 5 (12.5) 5 (12.5) 25 (62.5) 5 (12.5)
Right 5 (12.5) 5 (12.5) 25 (62.5) 5 (12.5)

Hand
Upper left 10 25.0) 12 (30.0) 15 (37.5) 3 (7.5)
Upper right 10 (25.0) 12 (30.0) 15 (37.5) 3 (7.5)
Lower left 15 (37.5) 6 (15.0) 19 (47.5) 0 (0.0)
Lower right 15 (37.5) 6 (15.0) 19 (47.5) 0 (0.0)

Elbow
Left 40 (100.0) 0 (0.0) 0 (0.0) 0 (0.0)
Right 40 (100.0) 0 (0.0) 0 (0.0) 0 (0.0)

Hand wrist
Left 23 (57.5) 10 (25.0) 7 (17.5) 0 (0.0)
Right 23 (57.5) 10 (25.0) 7 (17.5) 0 (0.0)

Arm
Right 26 (65.0) 6 (15.0) 8 (20.0) 0 (0.0)
Left 26 (65.0) 6 (15.0) 8 (20.0) 0 (0.0)

Back 9 (22.5) 7 (17.5) 19 (47.5) 5 (12.5)
Waist 3 (7.5) 4 (10.0) 24 (60.0) 9 (22.5)
Buttocks 21 (52.5) 7 (17.5) 10 (25.0) 2 (5.0)
Bottom 8 (20.0) 3 (7.5) 18 (45.0) 11 (27.5)
Leg

Left 21 (52.5) 6 (15.0) 12 (30.0) 1 (2.5)
Right 21 (52.5) 6 (15.0) 12 (30.0) 1 (2.5)

Thigh
Left 7 (17.5) 8 (20.0) 22 (55.0) 3 (7.5)
Right 7 (17.5) 8 (20.0) 22 (55.0) 3 (7.5)

Knee
Left 23 (57.5) 7 (17.5) 8 (20.0) 2 (5.0)
Right 23 (57.5) 7 (17.5) 8 (20.0) 2 (5.0)

Calf
Left 0 (0.0) 3 (7.5) 29 (72.5) 8 (20.0)
Right 0 (0.0) 3 (7.5) 29 (72.5) 8 (20.0)

Ankle
Left 32 (80.0) 8 (20.0) 0 (0.0) 0 (0.0)
Right 31 (77.5) 9 (22.5) 0 (0.0) 0 (0.0)

Mean 16 (40.0) 7 (17.5) 14 (35.0) 3 (7.5)

Note: Data presented as frequency (percentage) of sample with
specific MSD type. N = 40 women weavers.
MSD = musculoskeletal disorder.

and 17.5%, respectively). Very high MSD prevalence rates
were reported for the bottom, waist, calf, back/shoulder,
upper hand/lower neck/thigh, buttock/knee and leg (27.5,
22.5, 20.0, 12.5, 7.5, 5.0 and 2.5%, respectively).

Pearson’s product-moment correlation analysis for the
association of anthropometric size with MSD prevalence
is presented in Table 3. All variables were significantly
associated with MSDs except the eye and elbow height,

Table 3. Association between anthropometric size dimens-
ions and musculoskeletal disorders.

Variable r* p*

Body height in a sitting position 0.382 0.015
Eye height in a sitting position 0.271 0.091
Shoulder height in a sitting position 0.282 0.071
Elbow height in a sitting position 0.072 0.660
Thighs 0.080 0.622
Length of the thighs from the buttocks to

the knees
0.278 0.082

High knee 0.205 0.205
High folding knees 0.975 0.005
Shoulder width 0.405 0.010
Hip width 0.453 0.003
Elbow length to fingertips 0.373 0.018
Wide palms 0.314 0.048
Distance range from shoulder to fingertips 0.302 0.058
Waist width 0.508 0.001

*Pearson’s product-moment correlation; data normally
distributed (Shapiro–Wilk test, p = 0.702).

sitting position, thighs, high knee and distance range from
shoulder to fingertips.

4. Discussion
4.1. MSD prevalence
The MSD complaint prevalence was relatively high among
women weavers of Samarinda sarongs (85%) and was
dominated by moderate-level MSDs (75%). Complaints of
very painful (4 based on a score of 1–4) musculoskele-
tal issues were mostly found for the bottom, waist and
calf. Complaints of musculoskeletal pain (score 3) were
mostly found for the shoulders, waist, thighs, calves and
legs. Complaints of moderate musculoskeletal pain (score
2) were found for the bottom, neck, upper hands, wrist,
thighs and ankle.

These results indicated that the MSDs experienced by
women weavers of Samarinda sarongs were very seri-
ous and required immediate intervention. Weavers who
experience MSDs may have low productivity. Similarly,
Daneshmandi et al. [15] showed that MSDs were corre- Q6

lated with work fatigue and work productivity. All of the
weavers in this study are housewives, and their MSD expe-
riences may result in more severe injuries and interfere
with their household management activities. MSDs have
been correlated with work–life conflict [15] and broadly
affect daily job activities [16].

In this study, MSDs were measured subjectively using
the Nordic Body Map questionnaire. Although these mea-
surements are considered highly sensitive [17], are accept-
able for MSD assessments [18] and are the most commonly
used tool for MSD evaluations [19], advanced research
using objective measurements, such as medical examina-
tions, is needed to justify the MSD experiences among
these weavers.
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4.2. Factors that affected MSD prevalence
4.2.1. Age of the women weavers
The age distribution of the women weavers in this study
was dominated by the age group 44–64 years (42.5%), fol-
lowed by the age groups 37–43 (35%) and 23–36 (22.5%)
years. In this study, we showed that the age of the womenQ7

weavers was not associated with MSD prevalence. This
observation indicated that neither work experience nor the
strength and resiliency of muscles affected MSD preva-
lence among women weavers of Samarinda sarongs. This
MSD prevalence is contradicted by nature, because MSDs
are more often found in the elderly due to the decrease
in muscle strength and resiliency [20]. These results also
contradict some reports about the association between the
age distribution and MSDs [4,7,21,22]. This phenomenon
is very interesting and should be proven by observing other
communities of women weavers in other districts. Indone-
sia includes more than eight districts, each of which has
a unique linen-weaving motif created by women weavers
using a handloom.

This study showed that age was not associated with
MSD prevalence in Samarinda sarong women weavers.
This lack of an association may be due to the other four
factors (education background, working experience, pro-
longed sitting and anthropometric size), which all affected
MSD prevalence among the women weavers. People are
thought to be more susceptible to severe MSDs in old age
due to a physiological function decline. Okunribido and
Wynn [23] reported that MSDs often occurred in old age
due to differences in job demands and workers’ physical
workloads.

Therefore, determining the correlation between age and
MSD prevalence in women weavers will be interesting
when the other four factors are eliminated by activities,
such as ergonomic training.

4.2.2. Education background
The education levels of the women weavers included the
following: did not graduate elementary school, gradu-
ated elementary school (6th grade), graduated junior high
school (9th grade) and graduated senior high school (12th
grade). The women weavers’ education backgrounds were
dominated by the elementary school level (graduated 6th
grade, 52.5%). In this study, we showed that education
background was associated with MSD prevalence. Other
studies have also reported that education background is
associated with MSD prevalence [20,22]. These data sup-
port the consistency of the association between education
level and health [24].

Better education can lead individuals to think more log-
ically and rationally, and, thus, people tend to accept and
implement new knowledge or experiences [25]. This find-
ing will be a very interesting topic for investigation in the

case of Samarinda sarong women weavers by introduc-
ing training to increase awareness about MSD prevalence.
Indeed, previous studies [26–28] found that ergonomic
training programmes for workers could prevent and man-
age MSDs.

4.2.3. Working experience
The Samarinda sarong woman weavers were divided pri-
marily into two different categories, i.e., weavers with <5
years (25%) and ≥5 years (75%) of working experience.
Working experience was associated with MSD prevalence.
More working experience significantly lowered the MSD
prevalence (p = 0.025). This finding is similar to the effect
of the education background of the weavers described
earlier. To reduce more severe MSDs due to an increased
working period, the workload and working hours should be
reduced and the weavers should receive adequate rest and
proper work conditions [29].

4.2.4. Prolonged sitting
In this study, we showed that prolonged sitting by women
weavers was associated with MSD prevalence. The hand-
loom is not equipped with an adjustable chair. Prolonged
sitting (in an uncomfortable sitting posture) was also asso-
ciated with MSD prevalence among office workers in Qom
Province, Iran [30], who also had no access to adjustable
desks. To overcome this risk, stretching exercises are sug-
gested to reduce the MSD severity in women weavers.
Da Costa and Vieira [6] showed that stretching exercises
had several beneficial effects on preventing work-related
MSDs, whereas Gasibat et al. [31] reported that regular
stretching exercises contributed to a reduction in discom-
fort/pain and an increased range of motion (ROM).

4.2.5. Anthropometry
Anthropometry is a body size dimension that is connected
to the physical anthropology sub-category, body movement
and muscle strength. Anthropometric data are used as
a basic tool to design ergonomic workstations, equip-
ment, furniture and clothing [5,21,32]. In this study, we
found that the anthropometric measurements of the women
weavers were associated with MSDs. The handloom work-
station used by Samarinda sarong women weavers is
equipped with a fixed chair of the same dimensions,
whereas the weavers have different body sizes (Figure 1).
This condition forces the women weavers to adjust their
body sizes to the size of the chair. Weavers with taller or
shorter bodies than the chair need additional effort to adjust
to the handloom chairs, which contributes to the MSD
prevalence among the Samarinda sarong woman weavers.
The same conclusion was reported by Sadeghi et al. [5]
for public transport drivers, for whom the discrepancy in
furniture dimensions was also associated with MSDs [32]. Q8
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We recommend the establishment of standard oper-
ational procedures, including with regard to work time,
the provision of training on MSDs and the provision
of ergonomic weaving equipment based on weavers’
anthropometry to address the prevalence of MSDs among
weavers.

4.2.6. Work posture
The work postures of the women weavers in this
study were significantly associated with MSD preva-
lence (p < 0.001). The weavers’ activities are monotonous
movements that require lifting weights, twisting and bend-
ing. These data confirmed previous reports showing that
work posture was significantly associated with MSD
prevalence in Iranian hand weavers of shoe soles [7], Ira-
nian hand-sewn shoe workers [21], white-collar workers in
a Portuguese company [33], Iranian sugar-producing fac-
tory workers [3] and sand core-making workers in West
Bengal [32]. A work posture involving lifting weights
while twisting or bending can increase the MSD prevalence
for the lower back, especially when the work is performed
in a confined space [29].

This finding implies that construction of an ergonomic
handloom based on the anthropometric measurements of a
woman weaver’s body is highly required to prevent adverse
effects on the weaver’s musculoskeletal system.

5. Conclusions
The MSD prevalence of women weavers of Samarinda
sarongs is approximately 85% and is categorized as low,
moderate and high for 15.0, 7.5 and 77.5% of the weavers,
respectively. Skeletal muscle pain was detected mostly
in the lower neck, shoulders, upper hand, bottom, waist,
thigh, calf and ankle. These MSDs were associated with
the education level, work experience, prolonged sitting,
work posture and body anthropometry of the weavers. The
handloom should be redesigned based on the anthropome-
try of the weavers, standard operational procedures should
be developed and regular training should be provided to
improve knowledge about MSDs and skill in using the
handloom.
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