
Social Health and Environmental Impact
of Textile and Apparel Manufacturing 

Processes

Vorführender
Präsentationsnotizen
Lecture 10 Part 2 Social, health and environmental impact in textile and apparel manufacturing processes 



Learning Objectives
After this lecture you should be able to: 
• Define the core health impacts of textile and clothing production in 

producing countries, in particular the impact on textile workers.
• Explain the environmental impact in textile and clothing manufacturing 

processes on social health. 
• Define physical, chemical, environmental and occupational hazards in 

textile manufacturing processes.
• Exemplify pros and cons of sustainable textile use and care in terms of 

a less unhealthy impact in textile production. 
• Reflect and reason your consumer behavior and sustainable impact on 

on the society and health of textile workers.
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Societal Impact of the Textile Sector
• The textile sector plays an important role in many LMIC countries’ economy,

providing employment to a significant population in rural and urban area. 
• As clothing accounts for between 2 % and 10 % of the environmental impact of EU 

consumption, its environmental and societal health impacts are often felt in third 
world countries where most production takes place (Šajn, 2019). 

• Although the organisation of the production process has changed, the safety and 
health hazards in the industry remain the same due to lack of respective standards. 

• There are some factors which are responsible to create the hazards in the working 
environment, i.e. job strained, improper use of personal protective equipment 
stress, unhealthy working environment and poor working conditions etc. 

• Most of the workers are illiterate and do not know what protective measures should 
be adopted for their jobs. To prevent the health issues of textile workers it is 
essential that they are aware of the various occupational hazards in the industry. 
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Vorführender
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Šajn, N. (2019). Environmental impact of the textile and clothing industry. Ed. by European Parliament. https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/633143/EPRS_BRI(2019)633143_EN.pdf



Background Information on Social Health

• The steadily increase of emerging zoonotic disease outbreaks in recent decades
culminated in 2019 in the worldwide Covid-19 pandemic. The emergence of zoonoses
is closely linked to the degradation of ecosystems and will become more frequent as
climate change continues (Potter, 2020).

• Aspects of social health and environmental impact were included in several SDG’s,
namely SDG 13 “Climate Change”, SDG 15 “Life on Land” and SDG 3 “Ensure healthy
lives and promote wellbeing for all at all stages”.
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Präsentationsnotizen
Potter, T. (2020). Planetary Health: Systems Perspectives and Impact of Climate and Environmental Change on Human and Global Health. In: Haring R., Kickbusch I., Ganten D., Moeti M. (eds) Handbook of Global Health. Springer, Cham. https://doi.org/10.1007/978-3-030-05325-3_131-1 

Explanation: A zoonosis (zoonotic disease or zoonoses -plural) is an infectious disease that is transmitted between species from animals to humans (or from humans to animals).

Image Source: Covid19 battle, by j4p4n, CC0 Openclipart. https://openclipart.org/detail/327210/covid-19-battle



Safety & Health and the TBL-Concept
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Vorführender
Präsentationsnotizen
Introduction: What are the reference points of safety and health within the triple-bottom-line concept?



Women under Pressure
• The crowded, often squalid, conditions in the garment industry create ideal conditions 

for transmission of infectious diseases. In particular, tuberculosis has been a recurrent 
public health issue among workers in the garment industry. 

• In 2020, Asia’s textile industry was hit hard by COVID-19 downturn: 
Plummeting sales, closed factories and 
lower wages posed serious problems 
especially for women (www.dw.com).

• Nearly 70 % of Bangladesh’s textile workers
are women who often support several 
family members and live from
paycheck to paycheck.
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Image Source: Garment workers in Bangladesh’s capital Dhaka took the streets to demand payment of wages in May, police later dispersed them. M.Z. Ovi, bdnews24.DW. Asia’s textile industry hit hard by Covid-19 downturn.�https://www.dw.com/en/asias-textile-industry-hit-hard-by-covid-19-downturn/a-55345713

http://www.dw.com/


Women under Pressure
• Menstruation taboos: 

Women must skip work when they have their 
period. Often no breaks at 10 hour long shifts 
are allowed so it is impossible to change clothes. 
Many units have inadequate sanitary facilities with 
lack of clean water. In addition, menstruating 
women are bullied by male colleagues and 
supervisors (www.dw.com).

• Pregnant Women:
Women are vulnerable to physical and mental stress 
at work associated with their health problems 
during pregnancy. They are pressured to meet the 
production quota and feel anxious to withhold their 
maternal benefits (Akther et al., 2017).
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Vorführender
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Bangladesh garment workers face menstruation taboos. Author: Rahat Rafe (23.10.2019). DW. https://www.dw.com/en/bangladesh-garment-workers-face-menstruation-taboos/a-50951096
Akhter, S., Rutherford, S., & Chu, C. (2017). What makes pregnant workers sick: why, when, where and how? An exploratory study in the ready-made garment industry in Bangladesh. Reproductive health, 14(1), 142. https://doi.org/10.1186/s12978-017-0396-0
Image Source: Afghan women at a textile factory in Kabul, by Senior Airman Andrea Salazar (U.S. Armed Forces), CC0, Wikimedia Commons. https://commons.wikimedia.org/w/index.php?search=Textile+Afghanistan&title=Special:MediaSearch&go=Go&type=image

http://www.dw.com/


Hazards and Problems
in Textile Manufacturing Processes
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Chemical hazards

Physical hazards

Environmental problems

The lecture is divided: It first shows results of epidemiological studies which studied the
question of occupational health in the textile and clothing industry.

Later the lecture addresses chemical hazards and their impact on textile workers. Chemicals
in textiles can have adverse effects, not only on the health of the consumer, but also on the
environment by long-term effects from persistent or bio-accumulating substances.

The lecture will end on hazards from environmental pollution. More than 14,000 dyes and
chemicals are used and a significant quantity of these goes in the solid, liquid and air
wastes, thereby polluting air, land and water.

Vorführender
Präsentationsnotizen
Starting with this slide, this lecture is divided in three parts:
The next slides show results of epidemiological studies which studied the question of occupational health in the textile and clothing industry (addressing mainly physical hazards).
Later the lecture will deal with chemical hazards and their impact on textile workers.
Finally, the lecture will end on the various hazards from environmental pollution.






Physical Hazards at the Workplace
• Lack of efficient measures in case of emergencies:  

Essential items are missing such as first aid kits, 
nurses, physicians, fire extinguishers, and alarms 
(Hussain et al., 2019).

• Protective equipment for injury protection 
(dust masks, ear plugs, helmets, hand gloves etc.)
is not provided to the workers.

• Workers have to sit on unsuitable furniture 
for entire work days (knitting industry). 

• Level of lighting is low and improper 
placement of lighting fixtures leads to low lighting
at the point of work. 

• Lack of hygienic measures when taking, handling
and processing materials from animal origin, such
as, skin, hides, wool, feathers.
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• The humidity level is very high, contributing 
to the workers discomfort together with an
improper ventilation (Singh, 2015). 

• Workers are forced to work for up to 12 h.

Vorführender
Präsentationsnotizen
Hussain, N., Kadir, M. M., Nafees, A. A., Karmaliani, R., & Jamali, T. (2019). Needs assessment regarding occupational health and safety interventions among textile workers: A qualitative case study in Karachi, Pakistan. JPMA. The Journal of the Pakistan Medical Association, 69(1), 87–93.

Singh, Z. (2015). Health Status of Textile Industry Workers: Prevalence and Socioeconomic Correlates of Different Health Problems. Public Health and Preventive Medicine, 1(3). 137-143. http://www.aiscience.org/journal/phpm 

Image Source: Vice News (2015, January 21). Toxic Tanneries Poisoning Workers in Bangladesh. | Full documentary [Video].  YouTube. https://www.youtube.com/watch?v=a0UCeTjhSJI







Ergonomic issues
• Unsuitable furniture: Workers have to sit in

an uncomfortable position for an entire
work days. The stools are not padded in
most of the units, leading to increased
discomfort on the part of the workers.
Moreover, the stools do not have a backrest,
as a result of which the workers did not get
adequate support to the back. Repetitive
strain leads to injuries or musculoskeletal
disorders (Singh, 2015).
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• The level of lighting is low and improper placement of lighting fixtures leads to low
lighting at the point of work, leading to eye strain (average lighting: 45-63 lux).

• On account of the continuous use of irons in some units, the temperature and
humidity level is very high (temperature: 28-35°C).
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Processing Sewing

Vorführender
Präsentationsnotizen
Many textile producing units in LMIC have a working environment that is unsafe and unhealthy for the workers. 

Image Source: Karawal Nagar, Delhi, by urbzoo. CC BY 2.0. Wikimedia Commons. https://commons.wikimedia.org/w/index.php?search=men+sewing+garment&title=Special:MediaSearch&go=Go&type=image

Singh, Z. (2015). Health Status of Textile Industry Workers: Prevalence and Socioeconomic Correlates of Different Health Problems. Public Health and Preventive Medicine Vol. 1, No. 3. 137-143. http://www.aiscience.org/journal/phpm 



Exposure to Noise
• High noise levels has been known to damage

the eardrum and cause hearing loss, e.g. in the
weaving and spinning industry. In India,
approximately 21.3 % of the workers studied
suffered from noise-induced hearing loss
(Sakar, 2013).

• Other problems like fatigue, absenteeism,
annoyance, anxiety, reduction in efficiency,
changes in pulse rate and blood pressure as
well as sleep disorders have also been noted
on account of continuous exposure to noise.

• Weaving looms generally generate a high noise
exposure with sound pressure levels in the
order of a jackhammer (100 dB(A)).
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Sakar, 2013

Vorführender
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Image Source: Sakar, P. (2013, 08. July). Safety and Hazardous atmosphere in textile industries. Online clothing study. https://www.onlineclothingstudy.com/2013/07/safety-and-hazardous-atmosphere-in.html






Exposure to Noise
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Though it causes serious health effects, exposure to noise is often ignored
by textile units because its effects are not immediately visible and there is
an absence of pain. Lack of efficient maintenance of machinery is one of the
major reasons behind the noise pollution. Compare the noise levels:

Noise Levels in Textile 
Industry

Noise 
Level (dB)

Texturizing plant 93-99

Ring Spinning 80

Open End Rotor Spinning 100

Weaving 100

Standard Noise 
Levels under EPA

Day time Limits  
(dB)

Industrial Area 75

Commercial Area 60

Residential Area 55

Silence Zone 50
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Figure modified from: Sakar, P. (2013, 08. July) Safety and Hazardous atmosphere in textile industries. Online clothing study. https://www.onlineclothingstudy.com/2013/07/safety-and-hazardous-atmosphere-in.html



Occupational Health Aspects – Dust Exposure
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• Respiratory irritations: Studies among nylon flock
workers found that 4 % of the personnel had
interstitial lung disease with coughing, breathlessness
and wheezing (Lai & Christiani, 2013).
Histopathological analysis of lung biopsies from
workers in the textile (nylon, polyester, polyolefin, and
acrylic) industry showed connective tissue disorders.

• Byssinosis is a non-specific chronic respiratory disease
in textile workers exposed to dusts of cotton, hemp or
flax due to cellulosic microfibres (Patel et al., 2021;
Chaari et al., 2011).

Sarkar, 2013

Processing Spinning

Vorführender
Präsentationsnotizen
Lai, P. S., & Christiani, D. C. (2013). Long-term respiratory health effects in textile workers. Current opinion in pulmonary medicine, 19(2), 152–157. https://doi.org/10.1097/MCP.0b013e32835cee9a
Chaari, N., Amri, C., Allagui, I., Bouzgarrou, L., Henchi, M. A., Bchir, N., Akrout, M., & Khalfallah, T. (2011). Work related asthma in the textile industry. Recent patents on inflammation & allergy drug discovery, 5(1), 37–44. https://doi.org/10.2174/187221311794474838
Patel, P. H., Yarrarapu, S., & Anjum, F. (2021). Byssinosis. In StatPearls. StatPearls Publishing.
Image Source: Sakar, P. (2013, 08. July). Safety and Hazardous atmosphere in textile industries. Online clothing study. https://www.onlineclothingstudy.com/2013/07/safety-and-hazardous-atmosphere-in.html�




Occupational Health Aspects – Dust Exposure
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• Cancer suspicion: Both cellulosic and plastic microfibers
have been observed in non-neoplastic and malignant lung
tissue taken from patients with different types of lung
cancer, i.e. the fibres are biopersistent. Fibres of 15-20 µm
length cannot be cleared efficiently from the lung and
fibres between 0.3-10.0 µm long fibres are carcinogenic
(Singh & Chadha, 2016). The normal range of cotton dust
particles should not be above 0.2 mg/m3 at the workplace.

• Elevation in risk of miscarriages of dust exposed textile
workers in Shanghai area (Wong et al., 2009).

Processing Spinning Weaving

Sarkar, 2013

Vorführender
Präsentationsnotizen
Singh, Z., & Chadha, P. (2016). Textile industry and occupational cancer. Journal of occupational medicine and toxicology (London, England), 11, 39. https://doi.org/10.1186/s12995-016-0128-3
Wong, E. Y., Ray, R. M., Gao, D. L., Wernli, K. J., Li, W., Fitzgibbons, E. D., Camp, J. E., Astrakianakis, G., Heagerty, P. J., De Roos, A. J., Holt, V. L., Thomas, D. B., & Checkoway, H. (2009). Dust and chemical exposures, and miscarriage risk among women textile workers in Shanghai, China. Occupational and environmental medicine, 66(3), 161–168. https://doi.org/10.1136/oem.2008.039065

Image Source: Sakar, P. (2013, 08. July) Safety and Hazardous atmosphere in textile industries. Online clothing study. https://www.onlineclothingstudy.com/2013/07/safety-and-hazardous-atmosphere-in.html




• Chemical exposure through inhalation is also relevant
to retail workers handling new textile articles and/or in
poorly ventilated indoor areas with large quantities of
textiles. Off-gassing of formaldehyde can persist
creating the potential for development of a respiratory
symptomatology (Robert et al., 2021a).

• Warehouses for textile articles, clothing stores,
furniture stores and public facilities with a lot of textile
furnishing are examples of places were inhalation of
chemical substances from textiles might be a problem
for human health (Robert et al., 2021b).

• Employees unpacking container ware shipped by the
textile industry via sea freight are constantly exposed to
molds and biocides, used to mitigate mold growth (e.g.
Methlybromid, Phosphin).

Fashion DIET 15

Occupational Health of Retail Textile Workers
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Robert, L., Guichard, R., & Klingler, J. (2021a). Work Exposure to VOC in Storage Areas of Retail Stores. Annals of work exposures and health, 65(3), 319–331. https://doi.org/10.1093/annweh/wxaa103
Robert, L., Guichard, R., Klingler, J., Cochet, V., & Mandin, C. (2021b). Indoor air quality in shopping and storage areas. Indoor air, 31(4), 1238–1251. https://doi.org/10.1111/ina.12783
Image Source: Inhalation hazard (2016). United States Department of Transportation. CC0, Wikimedia Commons. https://commons.wikimedia.org/wiki/File:DOT_hazmat_-_Inhalation_Hazard_-_Label.svg






• Machine operators e.g. in denim finishing, using industrial laser
processing machines or hand-held laser devices need adequate
protection against accidental laser irradiation of their skin, eyes as
well as protection from smoke inhalation: At least passive solutions
such as personal protective clothing or curtains could help.
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Occupational Health of Workers in 
Denim Finishing

CC0, by Mart Productions, pexels
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Image Source: Jeans-Kleider-Hose-Geschäft 769454, by Mart Production, CC0, pexels, https://www.pexels.com/de-de/foto/jeans-kleider-hose-geschaft-7679454/




The Impact of the Rana Plaza Collapse
In the aftermath of the Rana Plaza building
collapse of April 24, 2013, in which 1,134
workers were killed, brands and unions
signed a legally-binding agreement called
the Accord on Fire and Building Safety in
Bangladesh. While tremendous progress on
fire and building safety has been made in
Bangladesh, panellists of an international
Conference in 2018 agreed, that there is
still significant work to be done to ensure
worker safety (ILRF, 2018). Despite real
improvements there are still many
shortcomings in terms of labour relations
and control (Corraya, 2019).
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ILRF. (2018, 04th December). 5 Years After Rana Plaza, What Has Changed? [Press Release by International Labor Rights Forum ILRF]. https://laborrights.org/releases/5-years-after-rana-plaza-what-has-changed

Corraya, S. (2019, 22 March). Six years after the Rana Plaza collapse, garment workers still face harassment. DW. https://www.asianews.it/news-en/Six-years-after-the-Rana-Plaza-collapse,-garment-workers-still-face-harassment-46577.html

Image Source: 2013 Savar building collapse02, by Sharat Chowdhury, CC0, Wikimedia Commons. https://commons.wikimedia.org/w/index.php?search=Building+collapse&title=Special:MediaSearch&go=Go&type=image



Regulations and Acts on Human Rights

• German Supply Chain Act (2021)

• UN Guiding Principles on Business 
and Human Rights (2011)

• State duty to protect
• Corporate responsibility to respect 

human rights
• Workers must have access to remedy

• National Initiatives on selected aspects, e.g. cotton dust exposure (OSHA).
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German Government

Vorführender
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At this point lecturers may discuss with the target group the effectiveness of the present regulations concerning workplace safety.

National Initiatives on Byssinosis problem: OSHA: https://www.osha.gov/sites/default/files/cottondust_final2000.pdf
UN Guidelines: https://www.ohchr.org/documents/publications/guidingprinciplesbusinesshr_en.pdf

Image Source: German Supply Chain Act: https://www.bundesregierung.de/breg-en/federal-government/supply-chain-act-1872076




Chemical Hazards at the Workplace
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Workers in the textile industry are
exposed to a number of chemicals,
especially those engaged in the activities
of dyeing, printing and finishing.
Chemicals based on benzidine, optical
brighteners, solvents and fixatives,
crease-resistance agents releasing
formaldehyde, flame retardants that
include organophosphorus and
organobromine compounds and
antimicrobial agents are used in textile
operations (Singh, 2016).

Vice News, YouTube 

Processing Dyeing Finishing

Vorführender
Präsentationsnotizen
Singh, N. (2016). Safety and health issues in workers in clothing and textile industries. International journal of home science, 2, 38-40.
Image Source: Vice News (2015, January 21). Toxic Tanneries Poisoning Workers in Bangladesh. | Full documentary [Video].  YouTube. https://www.youtube.com/watch?v=a0UCeTjhSJI





• In general, humans are exposed to toxicants mainly 
through the diet (food and drinking water) and breathing 
(air pollution). 

• However, for textile chemicals in manufacturing processes 
dermal exposure predominates as skin is the largest organ of 
the human body, accounting for approximately 12–15 % of 
body weight. 

• Skin exposes a large area to clothes (approximately 85 %) 
and it is permeable to molecules with specific size and 
polarity. 
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Exposure Routes for Textile Chemicals

Prata et al., 2019

Vorführender
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Image Source: Prata, J.C., da Costa, J.P., Lopes, I., Duarte, A.C., & Rocha-Santos, T.A. (2019). Environmental exposure to microplastics: An overview on possible human health effects. The Science of the total environment, 702, 134455.




Textile Chemicals – Exposure, Uptake, Impact
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Health effects: physical fibre effect  I  chemical effect 

Uptake routes: predominantly dermal, followed by ingestion and inhalation

Exposure sources: Textile chemicals with direct contact to skin
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Factors for risk assessment:
Exposure levels,
bioaccumulation,
hazard potential

Toxicity pathways

Endocrine 
Disruption

Fetal / Child
Development

Carcinogenicity /
Genotoxicity

Contact Dermatitis/
Sensitisation

Vorführender
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Rovira, J., & Domingo, J. L. (2019). Human health risks due to exposure to inorganic and organic chemicals from textiles: A review. Environmental research, 168, 62–69. https://doi.org/10.1016/j.envres.2018.09.027
Figure modified from: Wright, S. L., & Kelly, F. J. (2017). Plastic and Human Health: A Micro Issue?. Environmental science & technology, 51(12), 6634–6647. https://doi.org/10.1021/acs.est.7b00423

Explanations:
Toxic effect on the immune system which defends the body from harmful agent.
Genotoxicity describes the property of chemical agents that damages the genetic information within a cell causing mutations, which may lead to cancer (carcinogenicity).
Endocrine disruption: substances with hormone like activity, also  interfering with gene-regulation.
Dermatitis is a general term that describes a common skin irritation.
Sensitisation: the action or process of making sensitive or hypersensitive allergic sensitisation of the skin / of a being.




Health Effects due to Hazardous Chemicals
Health effects caused by exposure to toxic chemicals fall into two categories:

1. short-term-effects, having a relative quick onset after brief exposure to
relatively high concentrations of material. The effect may be either local (skin,
eyes) or systemic (susceptible organs).

2. long-term effects, occurring after a long period of time between exposure and
injury, e.g. repeated exposures to low concentrations of material
(chronic exposure).

• Pesticides in cotton cultivation.
• Dyeing and printing (sensitizing and allergic dyes, disperse dyes, basic and acid

dyes, direct dyes, water-insoluble vat dyes, reactive dyes, azo dyes).
• Regulated chemicals (alkylphenols, phthalates, brominated and chlorinated

flame retardants, perfluorinated chemicals, chlorobenzenes, chlorinated
solvents, chlorophenols, short-chain chlorinated paraffins).

• Heavy metals (cadmium, lead, mercury and chromium).
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Image Source: CC0 Openclipart by Raskalnikov, https://openclipart.org/detail/170208/reagenzglas




Chemicals play an inevitable role in all processes involved in textile production
starting from cultivation of raw material, to finishing of the end product.

• functional (or effect) chemical substances 
• auxiliary chemical substances
• chemical substances not intentionally added (contaminants, degradations)

A comprehensive Swedish study in 2014 identified 3500 substances as relevant
for use in textiles (Posner & Jönsson, 2014). Thereof, 2000 substances are not
yet registered under the European REACH regulation. REACH is insufficient for a
final risk assessment. Especially functional chemicals are present in high
concentrations, whereas auxiliaries and unintended degradation products are
underestimated (no data yet).

Chemical Substances in Textile Articles 
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Vorführender
Präsentationsnotizen
Posner, S., & Jönsson, C. (2014). Chemicals in textiles - Risks to human health and the environment: Report from a government assignment. Swedish Chemical Agency. Report 6/14. https://www.kemi.se/files/8040fb7a4f2547b7bad522c399c0b649/report6-14-chemicals-in-textiles.pdf

Noteworthy: Substances used in the manufacture and finishing of textiles can remain in the final article, intentionally or unintentionally, but it is difficult to know exactly which substances are present and to what concentration levels since the supply chains are long and complex with a global span. Information regarding chemical substances in textiles is therefore often decreasing when going down the supply chain. 





Risk Assessment of Chemicals in Textiles
10 % of the 2400 textile-related substances are considered of potential risk to human health. 

Textile workers often have direct contact to the skin, e.g. azo dyes and fragrances
that may cause cancer, contact dermatitis, allergies or initiate developmental effects.

Other human toxic effects are:
Endocrine disruption, nanomaterials, combination effects of 2 chemicals,
combined exposure from different sources and via different exposure routes,
special sensitivity of children to chemical exposure, e.g. by ingestion of indoor dust
(Posner & Jönsson, 2014).
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Posner, S., & Jönsson, C. (2014). Chemicals in textiles - Risks to human health and the environment: Report from a government assignment. Swedish Chemicals Agency, Report 6/14.
https://www.kemi.se/files/8040fb7a4f2547b7bad522c399c0b649/report6-14-chemicals-in-textiles.pdf

Image Source: CC0 Openclipart by Raskalnikov, https://openclipart.org/detail/170208/reagenzglas




5 % of the 2400 textile-related substances are considered to be of 
risk for the environment (Posner & Jönsson, 2014). 

As textile-related chemicals are ecotoxic, persistent in the environment and 
bio-accumulative (in the aquatic food chain), there are also indirect risks to 
humans, e.g. exposure via dietary routes.

The environmental impact is evident in third world countries where 
most of the production takes place (Šajn, 2019).  In the EU, the laundry 
releases additional 2-22 tons of chemicals annually into the waste water. 
An estimated 5 fold greater amount is released if the chemicals have not been 
manufactured properly with best available technique.
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Risk Assessment of Chemicals in Textiles
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Posner, S., & Jönsson, C. (2014). Chemicals in textiles - Risks to human health and the environment: Report from a government assignment. Swedish Chemicals Agency, Report 6/14.
https://www.kemi.se/files/8040fb7a4f2547b7bad522c399c0b649/report6-14-chemicals-in-textiles.pdf

Šajn, N. (2019). Environmental impact of the textile and clothing industry. Ed. by European Parliament. https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/633143/EPRS_BRI(2019)633143_EN.pdf




Resulting Diseases in the 
Textile and Clothing Industry
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Resulting condition:Exposure to:

Dyes and Formaldehyde

Formaldehyde, Heated fabrics Asthma and Dermatitis

Bladder-, Lung-, Nasal Cancer

Noise Hearing loss

Force repetition, Lifting,
Sitting,

Non-neutral Postures

Musculoskeletal Disorders like 
Tendinitis, Low-Back-Syndrome,

Disc Herniation etc. 
Modified from Singh, 2016

Vorführender
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Figure modified from: Singh, N. (2016). Safety and health issues in workers in clothing and textile industries. International journal of home science, 2(3), 38-40.

Singh summarised the diseases, the exposure to its presumed trigger and the resulting type of disorders.

Explanations:
Tendonitis is when a tendon swells (becomes inflamed) after a tendon injury. It can cause joint pain, stiffness, and affect how a tendon moves.
Asthma is a condition in which your airways narrow and swell and may produce extra mucus. This can make breathing difficult and trigger coughing, a whistling sound (wheezing) when you breathe out and shortness of breath.
A herniated disk refers to a problem with one of the rubbery cushions (disks) that sit between the individual bones (vertebrae) that stack to make your spine.
Low back pain (LBP) or lumbago is a common disorder involving the muscles, nerves, and bones of the back. Pain can vary from a dull constant ache to a sudden sharp feeling.
There is also an increased cancer occurrence in textile workers due to textile dyes and solvents.




Environmental Impacts
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Textile industries directly discharge their
waste into lakes, rivers and ocean. Water
contamination impacts the environment and
the health of textile workers living cloth to
the contaminated waters. The real problem
behind industrial textile wastewater is that it
is extremely carcinogenic in nature, it causes
allergies and it produces toxic compounds in
addition to other environmental issues
(Pattnaik et al., 2018).

CC SA 4.0, Wikimedia Commons

While fast fashion offers consumers an opportunity to buy more
clothes for less, those who work in or live near textile
manufacturing facilities bear a disproportionate burden of
environmental health hazards.

Vorführender
Präsentationsnotizen
Pattnaik, P., Dangayach, G. S., & Bhardwaj, A. K. (2018). A review on the sustainability of textile industries wastewater with and without treatment methodologies. Reviews on environmental health, 33(2), 163–203. https://doi.org/10.1515/reveh-2018-0013
Image Source: Pollution by a factory on the bank of the Buriganga near Dhaka, by Kritzolina, CC SA 4.0, Wikimedia Commons. https://commons.wikimedia.org/w/index.php?search=river+pollution&title=Special:MediaSearch&go=Go&type=image




Environmental Hazards during Production
• A 2017 report by Global Fashion Agenda estimated the EU’s

environmental footprint caused by consumption of textiles
at 4 % to 6 % (Šajn, 2019). Approximately 90 % of clothing
sold is made with cotton or polyester, both associated with
significant health impacts from the manufacturing and
production processes. Polyester is derived from oil, while
cotton requires large amounts of water and pesticides to
grow (Khan & Malik, 2014).

• Natural fibres have the highest environmental impact.
Cotton requires huge quantities of land, water, fertilisers
and pesticides. Polyester is non biodegradable and
discharges huge amounts of microplastic fibres during
laundry. Overall, textile wet processing activities contribute
about 70 % of pollution in the industry
(Bick et al., 2018).
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CC-SA 4.0, Wikimedia Commons 

Vorführender
Präsentationsnotizen
Khan, S. &  Malik, A. (2014). Environmental and Health Effects of Textile Industry Wastewater. In: Malik, A., Grohmann, E. and Akhtar, R., Eds., Environmental Deterioration and Human Health: Natural and Anthropogenic Determinants, Springer Netherlands, Dordrecht, 55-71. https://doi.org/10.1007/978-94-007-7890-0_4
Bick, R., Halsey, E., & Ekenga, C. C. (2018). The global environmental injustice of fast fashion. Environmental health: a global access science source, 17(1), 92. https://doi.org/10.1186/s12940-018-0433-7

Image Source: Environmental hazard (2020) CC-SA 4.0 Wikimedia Commons. https://commons.wikimedia.org/w/index.php?search=environmental+hazard&title=Special:MediaSearch&go=Go&type=image



Water Access
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Traditional livelihoods of occupational
groups are threatened by the practice of
disposing untreated industrial waste into
rivers and bodies of water. These
uncontrolled disposals impact local natural
resources with negative long-term effects
withdrawing living conditions (Rajput, 2017).
Especially textile dyeing results in untreated
wastewater as dyes are often discharged into
local water systems, releasing heavy metals
and other toxicants that can adversely
impact the health of animals in addition to
nearby residents (Khan & Malik, 2014).

Vice News, YouTube 

Vorführender
Präsentationsnotizen
Rajput, R. S., Pandey, S., & Bhadauria, S. (2017). Status of water pollution in relation to industrialization in Rajasthan. Reviews on environmental health, 32(3), 245–252. https://doi.org/10.1515/reveh-2016-0069
Khan, S. &  Malik, A. (2014). Environmental and Health Effects of Textile Industry Wastewater. In: Malik, A., Grohmann, E. and Akhtar, R., Eds., Environmental Deterioration and Human Health: Natural and Anthropogenic Determinants, Springer Netherlands, Dordrecht, 55-71. https://doi.org/10.1007/978-94-007-7890-0_4
Image Source: Vice News (2015, January 21). Toxic Tanneries Poisoning Workers in Bangladesh. | Full documentary [Video].  YouTube. https://www.youtube.com/watch?v=a0UCeTjhSJI









Mitigating Impact by Informal Education
• Education is a fundamental human right that is

positioned in the UN’s Sustainable Development Goal
No. 4 and helps the growth of a nation.

• It is essential that textile workers are aware of the
various occupational hazards. However, employees in
third world countries still suffer from a lack of
education regarding occupational safety. At least,
informal education would help textile workers to get
knowledge about their medical rights, legal and social
behavior.

• Instead textile workers are uneducated, often
illiterate and most of them do not know what
protective measures should be adopted for their jobs.
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Image Source: by Polina Zimmerman, CC0, Pexels. https://www.pexels.com/de-de/foto/anmerkungen-an-bord-3782228/



• Regulation (EC) No 1907/2006 concerning the Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH).

• Regulation (EC) No 1272/2008 on classification, labelling and packaging of 
substances and mixtures amending and repealing Directive 67/548/EEC 
and 1999/45/EC, and Regulation (EC) No 1907/2006  (CLP).
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EU Regulations governing Chemicals

REACH includes several restrictions of hazardous chemical substances. However, REACH
was not specifically designed to account for chemical substances in textiles. REACH
requires companies to obtain knowledge about the hazards posed to health and the
environment by their chemical substances. Manufacturers and importers have to register
substances manufactured or imported in quantities of more than one tonne per
manufacturer or importer per year. Many functional substances used in the textile
production in the EU might not fall under the obligation for registration since their
quantity does not exceed one tonne.

Vorführender
Präsentationsnotizen
2001/95/EC on General Product Safety Directive: https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32001L0095

Regulation (EC) No 1272/2008 on classification, labelling and packaging of substances and mixtures: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32008R1272

Regulation (EC) No 1907/2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH): https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2007:136:0003:0280:en:PDF




Voluntary Initiatives – Eco-Labels and RSL
Eco-Labels

The aim of voluntary textile labels is to guide professional buyers and consumers in
their choices of textiles that have less negative impact on health and environment. The
consumers’ choice is important when it comes to encouraging textile manufacturers to
provide more eco-labeled products. According to the eco-textile labeling guide from
2012 there are about 100 international standards and labels, but only about 10
different kinds of textile labeling that put demands on the textile processing (EU
Ecolabel, 2019).

Restricted Substances Lists

In addition to the voluntary labels many textile companies require their suppliers to
comply with so called Restricted Substances Lists. Proactive textile companies thus use
either eco-labels or their own list containing hundreds of hazardous substances which
are not regulated in current EU-legislation, such as in REACH, and thus go way beyond
current legislation.
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Vorführender
Präsentationsnotizen
EU Ecolabel (2019, July). Version 2.0. EU Ecolabel Textile Products User Manual. https://ec.europa.eu/environment/ecolabel/documents/EU%20Ecolabel%20-%20User%20Manual%20Textile%20Products.pdf



Can the Responsibility be passed on to 
Voluntary Initiatives?

According to the eco-textile labeling guide from 2019 there are about 100
international standards and labels. They aim to “guide” professional buyers and
consumers in their choices of textiles that have less negative impact on health of
producers and consumers and the environment.
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Vorführender
Präsentationsnotizen

COMMISSION DECISION of the EU 2020/1805 of 27 November 2020 
amending Decisions 2014/350/EU and (EU) 2016/1349 extending the period of validity of the ecological criteria for the award of the EU Ecolabel to textile products and footwear and of the related assessment and verification requirements 

EU Ecolabel Factsheet (2022, 02nd  February). The official European EU Ecolabel for Textiles products. https://ec.europa.eu/environment/ecolabel/documents/textile_factsheet.pdf



Reflections on a Better
Shopping Behaviour
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• Buy clothing made from organic polymers or natural fibres such as cotton, linen, silk 
or wool. Maximise the use of textiles made from biodegradable and renewable 
fibres (taken the respective resources into account).

• Buy less or clothing from sustainable 
(slow fashion) brands (Šajn, 2019).

• Prefer second hand, swap or donate clothes
(thus avoiding e.g. new packaging).

• Participate in clothes collections for re-use, repair
and upcycling (instead of incineration or landfill).

• Watch out for increased transparency and environmental labelling.

• .... Discuss your options and reflect your purchasing behaviour. 
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Šajn, N. (2019). Environmental impact of the textile and clothing industry. Ed. by European Parliament. https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/633143/EPRS_BRI(2019)633143_EN.pdf

Image Source: Stock Bild von 'pullover, stil, garderobe‘, by Lifemorning, CC0. Colourbox, https://www.colourbox.de/bild/pullover-stil-garderobe-bild-48986806



How to Reduce Chemical Hazards
in Use and Care
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• Wash new clothes several times prior to first wear –
better wear high quality clothes or second hand garments.

• Wash less if you can (Gray, 2017). 

• Utilise the full load of the machine. 

• Use colder settings for synthetics (30-40 °C). 

• Use liquid detergents because they are less abrasive.

• Reduce spin speed because it provides less agitation. 

• Use clothesline as tumble drying releases
3.5 x more fibres than washing (Kapp & Miller, 2020).

Task:
Reflect your own washing behaviour. What can you improve?
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Gray, S. (2017). Mapping clothing impacts in Europe: the environmental cost. Ed. by WRAP. http://www.ecap.eu.com/wp-content/uploads/2018/07/Mapping-clothing-impacts-in-Europe.pdf
Kapp, K. J., & Miller, R. Z. (2020). Electric clothes dryers: An underestimated source of microfiber pollution. PloS one, 15(10). https://doi.org/10.1371/journal.pone.0239165
Image Source: frau-hand-dreckig-gesichtslos, by Sarah Chai, CC0, pexels, https://www.pexels.com/de-de/foto/frau-hand-dreckig-gesichtslos-7282378/




Health Aspects in a larger Context -
The One Health Approach

The health of people, the health of animals
and the environment are inextricably linked.
All of them affect each other. So they are all
part of a triangle where every action has to be
taken into account.
Many other factors contribute to One Health.
Undoubtedly, textile production and
consumption is also a driving force behind the
social, safety and health impacts around the
globe, including consumers and producers
(Rabinowitz et al., 2018).
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Rabinowitz, P. M., Pappaioanou, M., Bardosh, K. L., & Conti, L. (2018). A planetary vision for one health. BMJ global health, 3(5), e001137. https://doi.org/10.1136/bmjgh-2018-001137

Image Sources: �Chicken, by Davidone, CC0, Openclipart. https://openclipart.org/detail/27980/chicken.
Shopping Woman Illustration by Gordon Dylan Johnson, CC0, Openclipart, https://openclipart.org/detail/289403/shopping-woman-illustration
Tree 5, by talekids, CC0, Openclipart. https://openclipart.org/image/400px/248094




Conclusions

• Safety and health measures play an important role in the textile and 
clothing industry. It is essential that the workers are aware of the various 
occupational (physical, chemical and environmental) hazards.

• Textile workers even suffer from a lack of informal education regarding 
occupational safety. 

• It is necessary that the management and regulations take the necessary 
steps to protect workers from potential hazardous situations.

• Consumers in high income countries have a role to play in supporting 
companies and practices that minimise their negative impact on humans 
and the environment. 
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Vorführender
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Informal education would help textile workers to get knowledge about medical rights, legal and social behavior. However, textile workers  are uneducated most of them do not know Occupational Health and Safety OHS at workplace.



OER Explanation

• OER Licence CC BY-SA except the logos and where otherwise stated 
e.g. images, photos, pictures.

• A full citation of text and image sources is always given at the first 
mention of the authors in the notes beneath the slide, otherwise 
short citation in the text or on the slide.
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Contact

University of Education Freiburg
Institute of Everyday Culture, Sports and Health
Department Fashion and Textile
Prof. Dr. Dirk Höfer
E-mail: dirk.hoefer@ph-freiburg.de
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Images and Copyrights
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• Licence-free image database:https://commons.wikimedia.org/wiki/Main_Page
https://irights.info/artikel/nicht-nur-kostenlos-sondern-frei-zehn-anlaufstellen-
fuer-bilder-im-netz/22457

• Colourbox with Code-Access of the University of Freiburg 
https://www.colourbox.de/education
Ausbildungs-Code: 2058692866273  

• Picture Archives:
www.dw.de / www.laborrights.org / www.vice.com / www.pexels.com / 

• Sound examples:
www.freesounds.org

Vorführender
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