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CHARACTERISTIC

Byssinosis is a chronic nonspecific respiratory disea-
se in textile workers exposed to dust of cotton, flax,
hemp, jute and sisal. It mostly arises after more than 10
years of exposure to dust. It is characterized by chest
tightness and breathlessness, which the worker experien-
ces periodically most severe on the first day of the
working week after the days of absence from work. In
the following days the symptoms are less troublesome
and subsequently they disappear at all. In the following
course of the disease the symptoms persist in the course
of the whole working week, later they do not disappear
not even on the nonworking days. Subsequently – as a
rule – the symptoms of chronic bronchitis and emphy-
sema associate to byssinosis. In the late period the disease
causes the respiratory insufficiency and development of
cor pulmonale.

EPIDEMIOLOGY AND OCCUPATIONAL RISK

Byssinosis occures in different countries of the world.
The data about its prevalence are very different. For
example in Great Britain, the country where cotton
processing has the longest tradition, the prevalence has
been falling. While the original principal studies re-
corded a rate of around 50% in workers in dusty parts of
spinning mills1, 2, this number continued to fall. Recent
studies have reported about 10% prevalence rates and
current studies state prevalence 3–4% in spinning mills; a far
lower (0.3%) rate has been found in weaving mills3, 4, 5, 6. The
reduction in prevalence has been explained by a reduc-
tion in dust exposure. In the USA technological im-
provement has resulted in large reduction in dust
exposure and the disease has practically disappeared7.
Similar prevalence rates, as experienced in UK in the
1950s and 1960s, are now being experienced in the
developing countries where cotton production is in-

creasing. Prevalence rates of byssinosis of about 30% in
Indonesia8, 37% in Sudan9, 40% in Etiopia10 and up to
50% in India11, 12 have been experienced. Jaroš in Slovakia
stated the byssinosis rate of 5% in the factories proces-
sing flax13. In our country Navrátil detected clinical symp-
toms of byssinosis in 1.7% of cotton spinners in 196614.
During the thorough examination in 118 spinners
– women in 1977 he did not find any case of byssinosis15.
Although in all the studies the same standards for diag-
nosis of byssinosis have not been used, it is possible to
say that while in some countries the occurence of the
disease is decreasing owing to lower dust exposure and
recession in textile industry, in other countries the disease
is becoming very frequent. Generally, many studies con-
firm that the prevalence of byssinosis is increasing with
longer exposure and with dust concentration at the
workplace2, 16, 17, 18, 19. According to Barnes, also micro-
climatic conditions in working climate assert. In Austra-
lia he found lower prevalence of byssinosis than in
England, while the dust concentration in the Australian
mill was eight times higher than at the workplace in
England20. The fibres of jute and sisal have lower capa-
bility in comparison with flax, cotton and hemp to pro-
voke byssinosis21.

PATHOLOGICAL ANATOMY

The pathological features of byssinosis have not been
clearly defined yet. In the most studies the authors
acknowledge the hyperplasia of mucous glands and mild
smooth muscle hypertrophy of bronchi and neutrophil
recruitment, but these changes are not specific for byssi-
nosis22. In mortal cases, among pathological findings the
symptoms of chronic bronchitis, emphysema and chronic
cor pulmonale can be found in the foreground. No
studies have been performed so far in which bronchial
biopsy or samples of BAL, both in satisfactory number,
in individuals with a well substantiated diagnosis of
byssinosis have been investigated.
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AETIOPATHOGENESIS

Aetiological mechanism of the disease is still not
cleared. It is sure that byssinosis is not a simple reaction
to inert dust. Studies have shown that washed cotton,
even though in comparable dust concentration, has a
very low capability to evoke lung changes23. Although
pure cotton contains some histamine, its concentration
is too low to cause bronchoconstriction in man24. The
airy environment in spinning mills is a milieu of bio-
chemical and microbiologic agents capable of provo-
king pulmonary reactions.

Among immunological mechanism an early reaction
caused by IgE antibodies, alergic immunocomplex reac-
tion and activation of complement are often mentioned
in aetiopathogenesis. Even when alergic IgE mecha-
nism is plausible as to highly antigen composition of
cotton dust and its contaminants, a number of studies
have not proved a relationship between atopy and disea-
se25. Precipitating IgG antibodies are present in cotton
workers. There are the highest titres in workers with
byssinosis and they are the greatest at the beginning of
the working week. Nevertheless, the tests with identi-
fied compound of dust failed to provoke any pulmonary
changes which could support these theories26. Activa-
tion of complement has been described. But even this
mechanism does not give any satisfactory explanation26.

One of suspicious aetiological agents are endotoxins.
By studying microbiological contaminant of textile dust
and its influence on the origin of the disease, a relation-
ship between Gram positive and Gram negative bacte-
ria and byssinosis has been found. The relationship is
the closest in the case of Gram negative bacteria.
Endotoxins are a heterogenous group of lipopolysacha-
rids. Inhalation of endotoxins causes both broncho-
constriction and an inflamatory response including
reproducing of polymorphonuclears27. In people experi-
mentally exposed to cotton dust, the levels of endotoxins
were measured and these correlated most closely to
bronchoconstriction28. Nevertheless, the exposure to
endotoxin occures in many workplaces where organic
dust is present, for example swine confinement buil-
dings and poultry farms, but workers in these industries
do not suffer from byssinosis-like syndrome6, 26.

In the cotton dust also tannins are present. They are
capable to provoke mild changes in epitel and in muscle
of bronchi29, 30. Till now, no epidemiological study has
included measurement of tannins in vivo and the role of
tannins has not been cleared yet.

SYMPTOMS

The danger of professional exposure in textile work-
ers has been known more than 300 years. In 1705
Romazini described respiratory symptoms in workers
with hemp. Then Kay described respiratory disease in
workers working with cotton (1831). He reported work-
related cough and chest tightness and later an unusual

periodicity of the disease. The English author Proust,
who was the first to use the term byssinosis (1877),
pointed out the shortness of breath which occured in
older workers in textile industry on Monday, while at
the end of the working week it abated. The name byssi-
nosis originates from the Greek word byssos, which
means cotton in Greek. Schilling, who described and clas-
sified specific features of the disease called byssinosis,
carried out the first substantial epidemiological study in
the workers with cotton nearly one hundred years later1.

Classical form of byssinosis is characterized by chest
tightness and shortness of breath, which the worker
experiences mostly on the first day after the day off. The
symptoms can occure at the end of the shift, sometimes
they may become worse during the evening. Less com-
plaints may last to the next day. In the following course
of the disease the troubles do not abate, but they last on
following working days and lessen only on the days off.
Unless the worker is not displaced to another working
place, the disease continues and the shortness of breath
and chest tightness outlast on more working days. In
this period the symptoms of bronchitis and emphysema
usually associate to byssinosis. Byssinosis cannot be dis-
tinguished from the mentioned diseases then. The symp-
toms are experienced after many years of exposure,
rarely in workers exposed for less than 10 years. It is
reported that the disease progresses in dependence on
the exposure. Nevertheless, it was found out that the
symptoms can temporarly decline in spite of continuing
exposure17. However, also other symptoms than those
described by Shilling have been published. Some wor-
kers complain about cough and wheezing in brest that
are most severe on the first working day, but they do not
have chest tightness. Maybe it is the same disease, but
expressed in a different way26.

CHANGES IN LUNG FUNCTIONS

Changes in lung function are objective findings sup-
porting influencing of textile dust on respiratory system
in exposed workers. For byssinosis an obstructive disor-
der in lung function is characteristic, on the one hand
acute across the shift, on the other hand chronic. The
decline of lung functions in course of the first working
day was proved by a great number of studies13, 31, 32. It is
possible that the severity of symptoms depends on the
size of lung functional change combined with the adap-
tation to the stimulation. Most of the studies focused on
FEV1. A few studies have shown changes in the calibre
of small airways, which have led to the suggestion that
the disease process starts in the peripheral airways31, 32.
A decline in FEV1 across the shift is presented as an
unfavourable factor for long-term decline of lung func-
tion in cotton workers33. It was demonstrated that wor-
kers working with cotton, flax and hamp have decreased
lung function5, 26, 32. In the advanced period of the disea-
se a combination of obstructive and restrictive changes
can be developed.
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In addition to changes in lung function in cotton
workers also changes in reactivity of airways proceed.
Fishwick and Pickering demonstrated that byssinosis
was associated with increased bronchial reactivity in
78% workers with byssinosis and in 37% workers who
did not have any specific symptoms connected with
work. In the control group of workers who were not
exposed to textile dust, bronchial reactivity was identi-
fied in only 17%34.

CLASSIFICATION AND DIAGNOSIS

Schilling’s original classification of byssinosis was
updated later. The WHO experts proposed classifica-
tion of byssinosis in 1983 which should be used hence-
forth (Table)16. This classification respects respiratory
symptoms, acute and chronic disorders in lung ventila-
tion. It also enables the classification of nonspecific
respiratory tract irritation by dust which can iniciate
byssinosis as well. The value of FEV1 can be declined
also in workers not having byssinosis; on the contrary,
byssinosis cannot even be excluded in persons, in whom
the decline is not expressed16. What is the most decisive
is the anamnesis. In the differential diagnosis it is im-
portant to distinguish other chronic nonspecific dis-
eases of airways, especially chronic bronchitis and asthma
bronchiale.

TREATMENT AND PREVENTION

Besides displacing from further exposure, inhaled
steroids, antihistaminics and bronchodilatatory drugs
are recomended. In case of development of chronic
bronchitis with emphysema the treatment is the same as
at these diseases, then.

Technical prevention is very important, which the
situation in the USA proves. The technical and techno-
logical improvement has practically brought to reduc-
tion and finally to disappearance of the disease there.
There are different highest admited concentrations of
textile dust in different countries. In the USA the Na-
tional Institute for Occupational Safety and Health
(NIOSH) recommends time-weighted averages (TWA)
for cotton dust bellow 0.2 mg/m3. Occupational Safety
and Health Administration (OISHA) recommends TWA
from 0.1 to 1 mg/m3 according to performed operation,
personal exposure limit (PEL) 1 mg/m3. In Germany TWA
makes 1.5 mg/m3, in Sweden and the UK it is 0.5 mg/m3, in
Switzerland 0.3 mg/m3 35. In our country hygienic regula-
tions specify PEL for cotton dust of 2 mg/m3, for flax
and hamp 4 mg/m3 and for jute and sisal 6 mg/m3 36. The
proposals that are being prepared suggest a reduction
of PEL for flax and hamp to 2 mg/m3.

In the programme of medical prevention there is
necessary to realize preventive inspection including the
inspection of lung functions. The persons with chronic
diseases of airways, especially with asthma bronchiale,
chronic bronchitis and chronic rhinitis should not work
at the workplace with hazard of textile dust37. At perio-
dical inspections, the lung functions should be exam-
ined on the days after non working days, before the shift
and after the shift31, 37. When byssinosis is detected, the
workers should be replaced from the risk milieu to
prevent further development of the disease. Byssinosis
can be registered as an occupational disease in our
country since 1985 . In the year 1989 Jaroš stated two
cases in Slovakia37. In our country byssinosis has not
been notified till now. Only two cases of endangering by
this occupational disease were reported. More precise
standards for reporting byssinosis as the notifiable oc-
cupational disease have not been defined until now.

CONCLUSION

Long term exposure to dust of cotton, flax, jute,
hemp, and sisal is connected with classical form of byssi-
nosis. The most specific feature is an unusual periodic-
ity of symptoms. The disease is characterized by a decline
of lung function and increased bronchial reactivity.
Aetiopathogenesis has not been cleared, but probably it
is a secondary inflamation reaction to an immunological
or endotoxin induced process. Although byssinosis is a
rare disease in the Czech Republic, it will have world-
wide significance for many years in the future.

REFERENCES

1. Schilling, R. S. F., Hughes, J. P. W, Dingwal-Fordyce, I., Gilson,
J. C. (1955) An epidemiological survey of byssinosis amongst
cotton workers. Br. J. Ind. Med., 12, 217–27.

2. Roach, S. A., Schilling, R. S. F. (1960) A clinical and enviromental
study of byssinosis in the Lancashire cotton industry. Br. J. Ind.
Med., 17, 1–9.

Classification Symptoms
Grade 0

Byssinosis:
Grade B1

Grade B2

No symptoms

Chest tightness and/or shortness of breath on most of first days back at work
Chest tighness and/or shortness of breath on the first and other days of the working
week

Respiratory tract irritation:
Grade RTI 1
Grade RTI 2

Grade RTI 3

Cough associated with dust exposure
Persistent phlegm (i.e. on most days during 3 months of the year) initiated or
excerbated by dust exposure
Persistent phlegm initiated or made worse by dust exposure either with
exacerbacions of chest illness or persisting for 2 years or more

Lung function:
Acute changes

No effect

Mild effect
Moderate effect
Severe effect

Chronic changes
No effect
Mild to moderate
effect
Severe effect

A consistenta decline in FEV1 of less than 5% or increase in FEV1 during the work
shift
A consistenta decline of 5-10% in FEV1 during the work shift
A consistenta decline of 10-20% in FEV1 during the work shift
A decline of 20% or more in FEV1 during the work shift

FEV1b 80% of predicted valuec

FEV1b 60-79% of predicted valuec

FEV1b less than 60% of predicted valuec

Table 1. WHO grading system for byssinosis

a A decline occuring in at least three consecutive tests made after an absence from
dust exposure of two days or more.
b Predicted values should be based on data obtained from local populations or similar
ethnic  and social class groups.
c By a preshift test after an absence from dust exposure of two days or more.



46 Acta Univ. Palacki. Olomuc., Fac. Med.

3. Cinkotai, F. F., Rigby, A., Pickering, C. A., Seaborn, D., Faragher,
E. (1988) Recent trends in the prevalence of byssinotic symp-
toms in the Lancashire textile industry. Br. J. Ind. Med., 45, 782–9.

4. Fischwick, D., Fletcher, A. M., Pickering C. A., Niven, R. M.,
Faragher, E. B. (1994) Ocular and nasal irritation in operatives
in Lancashire cotton and synthetic fibre mils. Occup. Environ.
Med., 51, 744–8.

5. Fischwick, D., Fletcher, A. M., Pickering C. A., Niven, R. M.,
Faragher, E. B. (1996) Lung function in Lancashire cotton and
man made fibre spinning mill operatives. Occup. Environ. Med.,
53, 46–50.

6. Raza, S. N., Fletcher, A. M., Pickering, C. A., Niven R. M.,
Faragher, E. B. (1999) Respiratory symptoms in Lancashire
textile weavers. Occup. Environ. Med., 56, 514–519.

7. Pinkham, J. (1988) Cotton dust standard endures 10 yers. Occup
Heath and Safety, 24–29.

8. Barawidjaja, K. (1990) Byssinosis among 250 textile workers in
Jakarta. Am. J. Ind. Med., 45, 782–9.

9. El Karim M. A. A., Ona, S. H. (1987) Prevalence of byssinosis
and respiratory symptoms among spinners in Sudanese cotton
mills. Am. J. Ind. Med., 12, 281–9.

10. Abebe, Y., Seboxa, T. (1995) Byssinosis and other respiratory
disorders among textile mill workers in Bahr Dar northwest
Ethiopia. Ethiop. Med. J., 33, 37–49.

11. Parikh, J. R., Bhagia, L. J., Majumdar, P. K., Shah, A. R.,
Kashyap, S. K. (1989) Prevalence of Byssinosis in textile mills at
Ahmedabad, India. Br. J. Ind. Med., 46, 787–90.

12. Parikh, J. R. (1992) Byssinosis in developing countries. B. J. Ind.
Med., 49, 217–9.

13. Jaroš, F., Redhammer, R. (1992) Prínos a význam broncho-
motorických testov vo včasnej diagnostike profesionálných chorób
dýchacích ciest. Stud. Pneumol. Phtiseol. Cechoslov., 52, 460–461.

14. Navrátil, M., Hájíčková, V., Bruckner, J., Šedivec, J. (1966)
K otázce byssinózy u zaměstnanců přádelen bavlny. Pracov. Lék.
18, 247–253.

15. Navrátil, M., Hodek, B., Liška, J., Tuček, J., Suntych, F., Bruckner,
J. (1977) Vliv prachu bavlny na funkční stav dýchacího systému
a na alergické kožní reakce. Pracov. Lék. 29, 251–259.

16. World Health Organisation (1983) Recommended health-based
occupational exposure limits for selected vegetable dusts. Re-
port of a WHO study group. Technical Report Series 684, Ge-
neva.

17. Berry, G., Molyneux, M. K. B., Tombleson, J. B. L. (1974)
Relationship betweeen dust level and byssinosis and bronchitis
in Lancashire cotton mills. Br. J. Ind. Med., 31, 18–27.

18. Murlidhar, V., Murlidhar, V. J., Kanhere, V. (1995) Byssinosis in
a Bombay textile mill. Natl. Med. J. India, 18, 204–7.

19. Simpson, J. C., Niven, R. M., Pickering, C. A., Fletcher, A. M.,
Oldham, L. A., Francis, H. M. (1998) Prevalence and predictors
of work related respiratory symptoms in workers exposed to
organic dust. Occup. Environ. Med., 55, 668–72.

20. Barnes, R., Simson, G. R. (1976) Variations of pulmonary func-
tion amongst workers in cotton mills. J. occup. Med. 18, 551–555.

21. Thomas, H. F., Elwood, J. H., Elwood, P. C. (1988) Byssinosis in
Belfast ropeworkers: an historical note. Ann. Occup. Hyg., 32,
249–51.

22. Edwards, C., McCartney, J., Rooke, G., Ward, F. (1975) The
pathology of the lung in byssinotics. Thorax, 30, 612–23.

23. Petsonk, E. L., Olenchok, S. A., Castellan, R. M, Banks, D. E.,
Mull, J., Hankinson, J. L. et al. (1986) Humen ventilatory re-
sponse to washed and unwashed cotons from different growing
areas. Br. J. Ind. Med., 43, 182–7.

24. Edwards, J. H., Al Zubaidy, T. S., Altikriti, R., Bunni, H. (1985)
Byssinosis. Inhalation challenge with polyfenol. Chest, 2, 215–7.

25. Neil, C. E., Reed, M. A., Aukrust, L., Butcher, B. T. (1983)
Studies on the antigenic composition of aqueous cotton dust
extracts. Int. Arch. Allergy Appl. Immunol., 72, 294–8.

26. Niven, R. M., Pickering, C. A. (1996) Byssinosis: a review. Tho-
rax, 51, 632–7.

27. Hudson, R. H., Kilburn, K. H., Halprin, G. M., McKencie, W.
(1977) Granulocyte recruitment to airways exposed to endotoxin
aerosols. Am. Rev. Respir. Dis., 115, 89–95.

28. Castellan, R. M., Olenchok, S. A., Hankinson, J. L., Miliner, P.
D. (1984) Acute bronchoconstriction induced by cotton dust:
dose-related responses to endotoxin and other dust factors. Ann.
intern. Med., 101, 157–63.

29. Cloutier, M. M., Rohrbach, M. S. (1986) Effects of endotoxin
and tannin isolated from cotton bracts on airway epithelium.
Am. Rev. Respir. Dis., 134, 1158–62.

30. Prevost, M. C., Soulat, J. M., Comminges, C., Maury, E., Aslane,
R., Cohen-Jonathan, E., Cariven, C., Laugue, D., Chap, H.
(1996) Distinct signal transduction pathways for activation of
rabbit alveolar macrophages in vitro by cotton bract tannin.
Toxicol. Appl. Pharmacol., USA, 138, 65–71.

31. Žuškin, E., Valič, F., Kanceljak, B., Mustajbegovič, J., Šarič, M.
(1996) Bisinoza – profesionalna bolest tekstilnih radnika. Liječ
Vjesn, 118, 248–253.

32. Zuskin, E, Valic, F., Butkovic, D., Bouhuys, S. (1975) Lung
function in textile workers. Br. J. Ind. Med., 32, 283–8.

33. Christiani, D. C., Ye, T. T., Wegman, D. H., Eisen, E. A., Dai, H.
E., Lu, P. L. (1994) Cotton dust exposure, across-shift drop in
FEV1 and five-year change in lung function. Am. J. Respir. Crit.
Care Med., 150, 1250–5.

34. Fishwick D., Fletcher, A. M., Pickering, C. A. C., Niven, R.
McL., Faragher, E. B. (1992) Lung function, bronchial reactivity,
atopic status and dust exposure in Lancashire mill operatives.
Am. Rev. Respir. Dis., 145, 1103–8.

35. National Institute for Occupational Safety and Health (1997)
NIOSH Pocket Guide to chemical hazards. Publ. No. (NIOSH)
97–140, National Institute for Occupational Safety and Health,
Cincinnati, Ohio, USA.

36. Směrnice č. 46/1978, o hygienických požadavcích na pracovní
prostředí, ve znění Směrnice č. 66/1985, Hygienické předpisy sv.
66/1990, MZČR, Avicenum, Praha, s. 25–132.

37. Jaroš, F. (1995) Bysinóza. In: Choroby dýchacích orgánov a orga-
nický prach. (Jaroš, F.) Osveta, Martin, s. 95–113.


