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Abstract

Objective: Batik is one of the Indonesian traditional arts made by decorating fabric using the resist dyeing tech-

nique. Currently, batik manufacturing serves as an important source of livelihood in Indonesia. However, the produc-
tion process of traditional batik involves a range of chemicals and some repetitive physical movements, making batik
production inseparable from physical and chemical hazards which increase the risk of developing occupational skin

diseases (OSD). This study aimed to identify the risk factors related to OSD, including occupational contact dermatitis

manufacturing workers.

(OCD), among traditional batik manufacturing workers in Yogyakarta, Indonesia.

Results: The study demonstrated that working duration (=8 h daily) and type of work (wet process only) were
statistically significant as risk factors for developing OSD. While for OCD, our results found that gender (male), history
of atopy, and type of work (all and wet phase only) were risk factors for OCD development among traditional batik
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Introduction

Batik is one of the Indonesian traditional arts with its
exceptional beauty exemplified in the decoration of fab-
ric using the resist dyeing technique. As an ancient tra-
dition, batik processing has been practiced for centuries
in Indonesia [1, 2]. Currently, batik manufacturing serves
as an important source of livelihood in Indonesia. There
are more than 5.849 batik motifs from all regions in Indo-
nesia. According to the Minister of Tourism and Creative
Economy of Indonesia, batik industry can absorb a work-
force of more than 200 thousand people in more than 47
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thousand business units [3]. The export value of batik is
reported reached USD 533 million in 2020 [4].

The traditional batik manufacturing process consists
of 4 working steps: (1) fabric preparation; (2) wax appli-
cation; (3) coloring/dyeing; (4) wax removal [5]. The
process involves a range of chemicals along with some
repetitive physical movements, making batik production
inseparable from physical and chemical hazards which
increase the risk of developing occupational skin diseases
(OSD).

A high incidence of OSD in the traditional batik home
industry was previously reported. Research by Kusband-
ono in 1996 showed that 28.13% of the workers in a study
in Yogyakarta suffered from OSD [6]. Similar results
were obtained by Soebono in 1995, with the prevalence
of OSD reaching 26.9% [7]. Occupational contact der-
matitis (OCD), which is defined as an inflammatory skin
disorder caused by work-related exposure to irritants or
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contact allergens [8], is well-recognized as the most fre-
quent type of OSD and accounts for 90% of all cases [9,
10]. This study aimed to describe the risk factors related
to the emergence of OSD, including OCD, among tra-
ditional batik manufacturing workers in Yogyakarta,
Indonesia.

Main text

Methods

The study was a cross sectional study conducted at tra-
ditional batik manufacturers in 5 districts in Yogyakarta
Province including Bantul, Kulon Progo, Sleman, Gunung
Kidul, and Yogyakarta City. A total of 222 workers at tra-
ditional batik manufacturers who work in the production
process, aged 18-70 years old, were not pregnant and
breastfeeding, voluntarily agreed to be involved in this
study.

Interviews were carried out using the validated Indone-
sian translation of The Nordic Occupational Skin Ques-
tionnaire (NOSQ-2002/LONG) which had been used for
previous similar studies and published elsewhere [11].
Some modifications were made to meet the situation of
traditional batik manufacturers. Interviews and dermato-
logical examinations were performed by dermatologists.

Patch testing was done in 23 subjects who were clini-
cally diagnosed as OCD, and in 37 non-OCD subjects.
European baseline series (Chemotechnique®), textile
series (Chemotechnique®), and some additional allergens
specific to the batik production process (paraffin, brown
indigosol, soga, and indanthrene) were used in this patch
testing. We included the additional allergens based on
previous reports of their potential allergenic effects
according to the Material Safety Data Sheets (MSDS),
National Institute for Occupational Safety and Health
Institute (NIOSH) website, and Pubchem. The patch were
removed after 48 h, and the results were read after 72
and 96 h after application, according to the International
Contact Dermatitis Research Group guidelines [12].

All statistical analyses were performed using SPSS 20.0
(IBM Corp., Armonk, NY). In order to identify the risk
factors for OSD and OCD, bivariate analyses were per-
formed. The factors with a p-value < 0.25 were considered
for the multivariate logistic regression. P-value<0.05 in
the final model was considered significant.

Results

Subjects characteristics

Majority of the subjects clinically diagnosed having OSD
were male (53.4%), aged between 41-60 years (31.4%),
had no history of atopy before (59.7%), worked more than
8 h per day (55.2%) mainly on the dry process (48.3%),
had been worked as batik artisan more than 10 years
(75.9%), and those who don’t always used PPE (74.1%).
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While most of the workers who were clinically diagnosed
with OCD has following characteristics: male (82.6%),
aged between 41 and 60 years (54.8%), had no history of
atopy (60.9%), worked less than 8 h per day (52.2%) on
wet process only (52.2%), had been worked as batik arti-
san for more than 10 years (65.2%), and used PPE irreg-
ularly (60.9%) (Table 1). This study categorized the type
of work into 3 groups: (1) dry process (1% and 27 steps);
(2) wet process (3" and 4™ steps); and (3) all types of
processes.

Risk factors for developing OSD and OCD

In the final model using multivariate analysis, daily
working duration and type of work were statistically sig-
nificant risk factors of OSD development. Workers who
work>8 h (OR=2.35; 95% CI=1.22, 4.68) were more
likely to develop OSD than those who work less than 8 h
on a daily basis. Also, those who work only on wet pro-
cesses (OR=3.12; 95% CI=1.07, 3.52) were more likely
to develop OSD compared to those who work on other
processes, i.e. dry and all processes.

Covariates such as gender, history of atopy, and type of
work were statistically significant risk factors for OCD
development, according to multivariate analysis. The
male workers (OR=6.22; 95% CI=1.57, 24.62) were
more likely to experience OCD compared to females.
Consistently, the workers who have a history of atopy
(OR=5.10; 95% CI=1.71, 15.26) were more likely to
develop OCD than those who have no history. Type of
work process engaged by the workers such as wet pro-
cess (OR=29.09; 95% CI=3.47, 123.7) or all processes
(OR=19.12; 95% CI=3.67, 86.48) was more likely to
cause OCD than dry process (Table 1).

Discussion

Gender

Male was considered as a significant risk factor for devel-
oping OCD (OR=6.22; 95% CI=1.57-24.62). Meding in
2000 reported a different result finding that more females
were affected by work-related skin diseases, which are
usually presented as hand eczema [13]. This differ-
ent result might be caused by more male subjects being
engaged in the wet process than females in this study.
Almost half of the male subjects (48.81%) worked specifi-
cally on the wet process, while only 5.07% of total female
subjects worked on the same process. The impact of han-
dling wet work on the emergence of OSD and OCD has
been well identified in most studies [14, 15].

Age

Age was not associated with the development of OSD
and OCD in this study. Only 4 out of 14 elderly subjects
were diagnosed having OSD and 2 of them with OCD.
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Table 1 Frequency, bivariate, and multivariate analysis of risk factors for OSD and OCD development among traditional batik workers

in Yogyakarta
Variables Frequency Bivariate Model Multivariate Model
Yes No Prevalence Ratio P-value 0dd Ratio P-value
(PR; 95% ClI) (OR; 95% CI)
Occupational Skin Disease (OSD)

Gender 0.00 - -
Male 31(53.4%) 53 (32%) 241 (1.30-4.43) 1.88 (0.91-3.90) 0.09
Female 27 (46.6%) 111 (68%) - - -

Age group 0.30 - -
18-40 years 16 (27.6%) 72 (43.9%) 0.6 (0.15-1.99) - -
41-60 years 38 (31.4%) 82 (50%) 1.16 (0.34-3.9) - -
>61years 4 (6.9%) 10 (6.1%) Ref - -

History of atopy 0.29 - -
Yes 32 (40.3%) 48 (33.1%) 1.23(0.85-1.77) - -
No 47 (59.7%) 97 (66.9%) - - -

Working duration daily 0.00 - -
>8h 32(55.2%) 53(32.3%) 2.58(1.39-4.75) 235(1.22-4.68) 0.00
<8h 26 (44.8%) 111 (67.7%) - - -

Length of work experience as batik artisan 0.04 - -

> 10 years 44 (75.9%) 91 (55.5%) 2.01(1.01-3.61) 1.78 (0.73-4.2) 0.20
<10years 14 (24.1%) 73 (44.5%) -

Type of work 15 (25.9%) 23 (14%) 1.75(0.84-3.7) 0.04 - -

All processes 1.59 (0.67-4.5) 032
Wet process 15 (25.9%) 33 (20%) 2.51(1.16-544) 3.12(1.07-5.32) 0.03

108
Dry process 28 (48.3%) (66%) Ref - -

The use of PPE 04 - -
Not always 43 (74.1%) 121 (74%) 0.77 (041-1.43) - -
Always 15 (25.9%) 43 (26%) - - -

Occupational Contact Dermatitis (OCD)

Gender 0.00 - -
Male 19 (82.6%) 65 (32.7%) 9.79 (3.2-29.57) 6.22 (1.57-24.62) 0.009
Female 4 (17.4%) 134 (67.3% - - -

Age group 0.77 - -
18-40 years 10 (43.5%) 78(39.2%) 0.77 (0.15-3.95) - -
41-60 years 11 (47.8%) 109 (54.8%) 0.61(0.12-3.06) - -
>61 years 2 (8.7%) 12 (6%) Ref - -

History of atopi 0.03 - -
Yes 14 (60.9%) 71 (37.2%) 1.68 (1.12-2.52) 5.10(1.71-15.26) 0.004
No 9(39.1%) 128 (64.3%) - - -

Working duration daily 0.32 - -

>8h 11 (47.8%) 74 (37.2%) 0.96 (0.27-3.44) - -
<8h 12 (52.2%) 125 (62.8%) - - -
Length of work experience as batik artisan 0.65 -
> 10 years 15 (65.2%) 120 (60.3%) 1.23 (0.50-3.05) - -
<10 years 8 (34.8%) 79 (39.7%) - - -

Type of work 0.00 - -
All processes 7 (30.4%) 31 (15.6%) 745 (2.05-27.05) 19.12 (3.47-86.48) 0.011
Wet process 12 (52.2%) 36 (18.1%) 11.0 (3.35-36.16) 29.09 (3.47-123.7) 0.002
Dry process 4 (39.6%) 132 (66.3%) Ref - -

The use of PPE 031 - -
Not always 14 (60.9%) 150 (75.4%) 0.73(0.21-1.22) - -
Always 9(39.1%) 49 (24.6%) - - -
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Table 1 (continued)
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" Significant values are in italic

In contrast, a study by Soebono in 1995 in which most
of the OSD occurred in elderly subjects concluded that
age was a significant risk factor [7]. Moreover, Luebberd-
ing in 2013 assessed the skin barrier functions in female
subjects ranging in age 18—80 years which demonstrated
a decline in sebum production among the elder popula-
tion and increased skin surface pH in post-menopause
women. The stratum corneum hydration and transepi-
dermal water loss (TEWL) were equal in both younger
and older groups. These changes might affect the skin
barrier function, thus increasing the risk of skin diseases
in the elder population [16]. One of the possible expla-
nations for this difference is that 10 out of 14 elderly
subjects (>61 years) worked only on the dry process.
Working only on the dry process showed a lower rate of
skin diseases.

History of atopy
History of atopy was not significantly related to the prev-
alence of OSD in this study, however, it was a significant
factor to develop OCD. Atopy was also not a significant
risk factor for OSD in the study by Kusbandono con-
ducted in Yogyakarta in1996 [6]. In contrast, A study
by Indriani conducted in Surakarta, Indonesia in 2010
among batik manufacturing workers found that history
of atopy was a significant factor in developing irritant
contact dermatitis (OR=5.37; p=0.001) [17].
Experimental studies had demonstrated that a past his-
tory of atopic dermatitis (AD) enhanced the susceptibil-
ity to irritants, and reflected a higher mean base TEWL
[18, 19]. Atopy increases the tendency of dermal layers to
develop an irritation process and also requires a longer
time to be healed [20]. Individuals with a history of atopy
constantly have a damaged epidermal barrier which
would increase the TEWL and ease the penetration of
irritants and microorganisms [21]. Whereas for aller-
gic contact dermatitis, most studies suggest a decreas-
ing tendency of contact sensitization in patients with
a history of atopy because of Thl-cell down-regulation
[22-24]. However, some recent studies show that contact
sensitization to common allergens, such as nickel, cobalt,
thimerosal, and fragrance mix, occurred in patients with
AD at least as frequently as in the general population
[21, 25]. Moreover, a more recent study found the oppo-
site result, showing higher contact sensitization rates in
atopic individuals (65.0%) compared to those in non-
atopic (57.4%) [26]. A possible explanation might be due
to an easier penetration of the allergens caused by the
damaged barrier function in patients with AD [25].

Length of work experience as batik artisan and working
duration

Length of work experience was not associated with the
development of OSD and OCD. Working duration in
this study was a significant risk factor for the emergence
of OSD, but not for OCD. This could be due to a longer
duration of exposure to hazards (chemical or mechani-
cal), i.e. repetitive friction which increased the preva-
lence of callus among the workers who worked mainly on
the dry process. Long-term and repetitive friction would
lead to keratinization hyperactivity of the stratum cor-
neum, thereby thickening and callus will likely occur.

A study conducted among clothing manufactur-
ing employees in Beijing reported that average work-
ing hours per day accounted for a significant risk factor
for developing OCD [27]. Basically, the development of
OCD did not depend merely on the duration of work,
since it should depend on the characteristic of exposure
during the work, i.e. irritant or sensitizer.

Type of work

The wet process was found as a significant risk factor
for developing OSD and OCD in this study while work-
ing on all types of processes apparently contributed to
OCD development. Wet work had been reported as one
of the most important causes of damage to skin barrier
function [14]. Hydration would induce alterations in the
horny layer, with stratum corneum expansion happen-
ing for as much as 3 up to fourfold. Additionally, a large
amount of water becomes collected within the intercellu-
lar spaces and disturbed intercellular lipid structure. This
hydration of stratum corneum may eventually facilitate
the penetration of substances, including those with irri-
tant or sensitizer characteristics, and consequently, ease
the occurrence of occupational allergy contact dermati-
tis (OACD) and occupational irritant contact dermatitis
(OICD) [15].

Work safety standards and the use of personal protective
equipment
Personal protective equipment (PPE) was regularly used
by 25.2% (n=>56) of workers in this study. Appropriate
use of PPE is one of the important measures to protect
workers from occupational hazards [28]. Statistical anal-
ysis in this study, however, showed that inadequate PPE
use was not significantly related to the emergence of both
OSD and OCD.

Based on direct observations in the workplace, this
finding could be due to some damaged protective
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equipment that was used by the workers. However, dif-
ferent results were shown in Kusbandono’s study in 1996,
which found the lack of PPE use was a risk factor for
developing OSD in the 3 and 4" stages of the batik pro-
duction process [6]. Soebaryo had a similar result show-
ing rejection of PPE use was a significant risk factor to
develop OSD (OR: 2.88, CI: 1.33-6.25) [1].

We further found some conditions that possibly
increase the risk of the chemicals affecting subjects’
health, for example, some work activities were done close
to where the subjects handled raw materials for eating,
thus the chemical splash might potentially contaminate
their food. We also observed that certain dyeing mate-
rials were bought in a package with no labels, including
having no safety label marked as bio-hazard and no mix-
ing instructions to which the workers should refer while
handling the high-risk materials.

Limitations

This study had some limitations in terms of the scope and
target population. The study was limited to only batik
manufacturing workers in Yogyakarta Province without
considering any other batik manufacturing conditions
in other regions of the country. Nevertheless, the sample
population was obtained from all districts in Yogyakarta,
which was designated as the ‘Batik City’ in 2014 by the
World Craft Council.

Abbreviations

OSD: Occupational Skin Disease; OCD: Occupational Contact Dermatitis;
OACD: Occupational Allergic Contact Dermatitis; OICD: Occupational Irritant
Contact Dermatitis; TEWL: Trans Epidermal Water Loss; PPE: Personal Protective
Equipment; AD: Atopic Dermatitis.

Acknowledgements
We thank the study participants who willingly took part in this study

Author contributions

SAF was the principal investigator of the study and took the leading role
from conception, design, and supervising data collection process to the final
analysis and preparation of the manuscript. EE and KD were responsible for
licensing and collection of data. KO and IT participated in the design of the
study. CRSP participated in the design of the study, analyzed and interpreted
the research data. AA and YR analyzed and interpreted the research data and
contributed in writing the manuscript. Nl and FW were participated in patch
testing. All authors read and approved the final manuscript.

Funding
This study was funded by Collaboration of World Class Universities in Indone-
sia Collaboration Research Program 2020.

Availability of data and materials
The raw data is available upon reasonable request from the corresponding
author.

Declarations

Ethics approval and consent to participate
The study was reviewed and approved by the Medical and Health Research
Ethics Committee, Faculty of Medicine, Public Health and Nursing, Universitas

Page 5 of 6

Gadjah Mada-DR. Sardjito General Hospital, Indonesia with approval number
KE/FK/928/EC/2016. Written informed consent was obtained from all
participants enrolled in this study and identities of participants were kept
anonymous.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interest.

Author details

'Department of Dermatology and Venereology, Faculty of Medicine, Public
Health and Nursing Universitas Gadjah Mada, Yogyakarta, Indonesia. 2Faculty
of Medicine, Public Health and Nursing Universitas Gadjah Mada, Yogyakarta,
Indonesia. *Faculty of Civil and Environmental Engineering, Institut Teknologi
Bandung, Bandung, Indonesia. “Faculty of Human Ecology, IPB University,
Bogor City, Indonesia. *Faculty of Medicine, Universitas Airlangga / Dr,
Soetomo General Academic Hospital, Surabaya, Indonesia.

Received: 8 January 2022 Accepted: 10 June 2022
Published online: 06 January 2023

References

1. Soebaryo RW. Batik manufacturing workers. In: Kanerva's occupational
dermatology. Berlin: Springer; 2020. p. 1289-95.

2. Indonesia Ministry of Industry. Dekranasda DIY dan BDI Yogyakarta gelar
diklat pembuatan batik. 2021. https://bdiyogyakarta.kemenperin.go.
id/blog/post/2021/05/10/64/dekranasda-diy-dan-bdi-yogakarta-gelar-
diklat-pembuatan-batik-tulis. Accessed 14 Feb 2022.

3. Kurniawan, Didi. Sandiaga Uno Says Batik Industry Absorbs 200 Thousand
Workers 2021. https://voi.id/en/economy/90778/sandiaga-uno-says-
batik-industry-absorbs-200-thousand-workers. Accessed 15 Feb 2022.

4. Bhwana, Petir. Batik Exports in 2020 Reach US$533 Million, Says Industry
Ministry. 2021. https://en.tempo.co/read/1514622/batik-exports-in-2020-
reach-us533-million-says-industry-ministry. Accessed 15 Feb 2022.

5. Febriana SA, Ridora Y, Indrastuti N, Waskita F, Schuttelaar MLA. Occupa-
tionally relevant positive patch test reactions in Indonesian batik workers.
Contact Dermatitis. 2020;82:387-9.

6. Kusbandono L. Occupational dermatoses among batik artisan in Yogya-
karta, Indonesia. (Thesis) Univ Gadjah Mada. 1996.

7. Soebono H. Occupational dermatoses among batik workers: a prelimi-
nary report in Indonesian. Proc Indones Sci Meet Occup Ski Dis Jakarta.
1995.

8. White IR. ABC of work related disorders: occupational dermatitis. BMJ.
1996;313:487-9.

9. Sasseville D. Occupational contact dermatitis. Allergy Asthma Clin Immu-
nol. 2008;4(2):59-65.

10. Peate WE. Occupational skin disease. Am Fam Physician [serial online].
2002;66(6):1025-1032. http://www.ncbi.nlm.nih.gov/pubmed/12358214.
Accessed 28 Jul 2017.

11. Febriana SA, Jungbauer F, Soebono H, Coenraads PJ. Inventory of the
chemicals and the exposure of the workers'skin to these at two leather
factories in Indonesia. Int Arch Occup Environ Health. 2012;85(5):517-26.

12. Wahlberg JE, Lindberg M. Patch testing. In: Contact dermatitis, 4th edn.
Berlin, Heidelberg: Springer; 2006. p. 366-386.

13. Meding B. Differences between the sexes with regard to work-related
skin disease. Contact Dermatitis. 2000;43:65-71.

14. Fartasch M. Wet work and barrier function. Curr Probl Dermatol.
2016;49:144-51.

15. Tsai T-F, Maibach HI. How irritant is water? An overview. Contact Dermati-
tis. 1999;41:311-4.

16. Luebberding S, Krueger N, Kerscher M. Age-related changes in skin bar-
rier function-quantitative evaluation of 150 female subjects. Int J Cosmet
Sci. 2013;35(2):183-90.

17. Indriani F, Kariosentono H. Pengaruh riwayat atopik terhadap timbulnya
dermatitis kontak iritan di perusahaan batik Putra Laweyan Surakarta.
Biomedika. 2010;2.


https://bdiyogyakarta.kemenperin.go.id/blog/post/2021/05/10/64/dekranasda-diy-dan-bdi-yogakarta-gelar-diklat-pembuatan-batik-tulis
https://bdiyogyakarta.kemenperin.go.id/blog/post/2021/05/10/64/dekranasda-diy-dan-bdi-yogakarta-gelar-diklat-pembuatan-batik-tulis
https://bdiyogyakarta.kemenperin.go.id/blog/post/2021/05/10/64/dekranasda-diy-dan-bdi-yogakarta-gelar-diklat-pembuatan-batik-tulis
https://voi.id/en/economy/90778/sandiaga-uno-says-batik-industry-absorbs-200-thousand-workers
https://voi.id/en/economy/90778/sandiaga-uno-says-batik-industry-absorbs-200-thousand-workers
https://en.tempo.co/read/1514622/batik-exports-in-2020-reach-us533-million-says-industry-ministry
https://en.tempo.co/read/1514622/batik-exports-in-2020-reach-us533-million-says-industry-ministry
http://www.ncbi.nlm.nih.gov/pubmed/12358214

Febriana et al. BMC Research Notes

20.

21

22.

23.

24.

25.

26.

27.

28.

(2023) 16:2

Tupker RA, Pinnagoda J, Coenraads PJ, Nater JP. Susceptibility to irritants:
role of barrier function, skin dryness, and history of atopic dermatitis. Br J
Dermatol. 1990;123(2):199-205.

Van Der Valk GM, Nater JP, Bleumink E. Vulnerability of the skin to sur-
factants in different groups of eczema patients and controls as measured
by water vapor loss. Clin Exp Dermatol. 1985;10(2):98-103.

Smith DR, Wei N, Kang L, Wang RS. Work environment and hand derma-
titis among nurses in a Chinese teaching hospital. Env Heal Prev Med.
2004,9(4):181-4.

Gittler JK, Krueger JG, Guttman-Yassky E. Atopic dermatitis results in
intrinsic barrier and immune abnormalities: implication for contact
dermatitis. J Allergy Clin Immunol. 2013;131(2):300-13.

DeGroot AC. The frequency of contact allergies in atopic patients with
dermatitis. Contact Dermatitis. 1990;22(5):273-7.

Agner T, Menne T. Individual predisposition to irritant and allergic contact
dermatitis. In: Frosch PJ, Menne T, Lepoittevin JP, editors. Contact dermati-
tis. Berlin, Heidelberg: Springer; 2006.

Uehara M, Sawai T. A longitudinal study of contact sensitivity in patients
with atopic dermatitis. Arch Dermatol. 1989;125(3):366-8.

Dotterud LK, Smith-Sivertsen T. Allergic contact sensitization in the gen-
eral adult population: a population-based study from Northern Norway.
Contact Dermatitis. 2007;56(1):10-5.

Landeck L, Schalock P, Baden L, Gonzalez E. Contact sensitization pattern
in 172 atopic subjects. Int J Dermatol. 2011;50(7):806-10.

Chen Y-X, Cheng H-Y, Li L-F. Prevalence and risk factors of contact der-
matitis among clothing manufacturing employees in Beijing. Medicine
(Baltimore). 2017,96:12.

Tadesse S, Kelaye T, Assefa Y. Utilization of personal protective equipment
and associated factors among textile factory workers at Hawassa Town,
Southern Ethiopia. J Occup Med Toxicol [serial online]. 2016;11(1):1-6.
https://doi.org/10.1186/512995-016-0096-7. Accessed February 18, 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 6 of 6

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s12995-016-0096-7

	Risk factors of occupational skin diseases among traditional batik manufacturing workers in Yogyakarta, Indonesia
	Abstract 
	Objective: 
	Results: 

	Introduction
	Main text
	Methods
	Results
	Subjects characteristics
	Risk factors for developing OSD and OCD

	Discussion
	Gender
	Age
	History of atopy
	Length of work experience as batik artisan and working duration
	Type of work
	Work safety standards and the use of personal protective equipment

	Limitations

	Acknowledgements
	References


