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SUMMARY 

This study was conducted to investigate the prevalence 

of byssinosis and ather respiratory conditions among 595 workers 

(322 male and 273 female) involved in dusty operations of a typical 

Ethiopian textile mill located in Bahir Dar, Ethiopia. A respiratory 

questionnaire was administered and pre-and post-shift forced 

vital capacity (F VC) and forced expiratory volume in one second 

(FEV 7) were determined for each worker. Multiple area air 

samples were analysed fUr , elutriated dust concentration (range 
\- / \ 

3 .. 
0.86-3.52 mg/m ) and personal sampling dust concentration (range: 

3 7.03 - 3.83mg/m ) The case study groups and control groups 

were stratified by time weighted dust concentration and then 

cross-tabulated with respect to high and low cumulative dust 

exposure. The prevalence of byssinosis was assessed to be 

43.2% among blowers and 37.5% in carders in comparison to 4 

to 24% among workers in other sections. Chronic bronchitis 

and bronchial asthma also occurred in the range of 77.6 to 

47.7% and 8.5 to 20.5% respectively, 
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in all sections. Significant accrass- shift decrements in FEV 7 

and F VC were observed in the case study groups when compared 

with control group . The estimated relative risk of developing 

byssinosis, bronchial osthma and chronic bronchitis accountable 

to high cumulative dust ex posure were significant with an odds 

ratio of 27.76 , 5.72 and 3.64 than to low cumulative dust 

ex posure . S ignificant dose-respons e relationship for pulmonary 

function and respiratory illnesses models was also observed by 

regression analysis. The result of this study revealed that 

the prevalence of byssinosis and other respiratory illnesses 

was ver y high in one of the mills processing raw cotton. Applications 

of proposed preventive measures and early detection of exposure 

e ffects are expected to reduce the prevalence of byssinosis and 

other respiratory illnesses. Further research including a nationwide 

survery is suggested in order to determine the magnitude of 

the problem nationwide. This study represents the first epidemiological 

study of the textile industr y in Ethiopia using diagnost ic criterion 

similar to those which are applied in developed countries, such 

as the United States and Creat Britain. The study has also 

enhanced our knowledge end experience in integrating occupational 

health and intersectoral co-opera tion into practical implementation 

of primary health care . 



LEGEND 

I 
j{,' 

t~Oh rll - 'v'/ESTERN E11 110I" IA 
ADMIN IS1RII1IVr UIVISI0t4S 

I ", 

--(..)--- ir l t er-na tional boundary 

'" 

! 

- 10' 

nr.giono l bounda ry 

Aw rOJO b oundary 

boundary " , 
I 
I 

SE W 

'" ..... . ... 

WEGERA 
... .... 

PAO:rECT ARE A (MOH) ~ '- 1E00DE 

BAHIII. ;nAP. A wRA:lA / I 

-- ------
" IACH .... ~AO-IiHO "-

I 
I 

/ 

\ 
( 

" /"" l flY M'~ Ar:: HI HO'" -:. : \ D/.nA ' 

R 

METEr-tA .... 
O il lCA. 

/ 

CH ,ILGA ( DE ~ FHYh 

1 

DANGUR 

GUSA 

M E T E KEL 

" 

:-i ' '" /"1 '11 

SC ALE " 2 Y:tllW 

DIB OM-itR 

lELE~ T 

". 

I II 

10 ' 

15 o __ .25 __ 5o _ __ 7S _.10'1 = J==ol __ .. _ I ~", . J <m I 
- - -----.--'--- --_..c...-J' 

SOURCE : Ce nllo l slo tisl;(o t o f lic e ( 1976 E C. ) 



C HAP T E R 

I N T RODUCT I ON 

, , 



I. INTRODUCTION 

Lung diseases are one among the most common causes of 

sickness, disability and death in both the developed and developing 

countries. Acute bronchitis, asthma, and lower respiratory 

tract infections are some of the most common causes of absence 

from work and school. Chronic lung diseases, as well as lung 

cancer, cause significant morbidity and economic strain to practically 

every nation of the world. 

This Thesis which investigated the prevalence of Byssinosis 

and other respiratory conditions among Eth iopian workers involved 

in Dusty operations in one of the Cotton Textile Mills in Ethiopia 

is divided into six chapters. 

Chapter 7 deals with the introduction giving background in formation 

on occupational lung diseases in general and the study area, 

i. e., Bahir Dar Cotton Textile Mill in particular, Chapter " sets 

out to review literatures on the state, extent and trend of the 

prob lem in developed and developing countries. Chapter" I 

deals with the study methodology in detail. Chapter I V deals 

with the results obtained in depth and followed by the discussion 

of the findings in Chapter V. Chapter VI sets out with conclusions 

based on the main problems and findings dealt with in the preceeding 

five chapters giving due consideration to specific work in g conditions 

and ways in which work ' is organ ised at present in this particular 

textile mill. This chapter ends wi th recommendations suggesting 

lists of relevant salient points whether the exact causes and 
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effects of byssinosis ore known or unknown that might bring 

about an improvement on wor ker's health and on their family 

and social life, since the problem of cotton dust exposure is 

one of the most important and perhaps one of the most difficult 

issues facing those who - whatever their background or country 

are concerned about the working and living conditions of textile 

workers now and in the years to come. 

Eventhough occupationol lungs diseases have been recognised 

since the 76th century an effort is made to briefly summarize 

their magntude and major social implications in the following 

introductory material since as a result of which they occupied 

a prominent role in the study and practice of chest medicine 

ever since. 

The respiratory tract, being one organ of the body which, 

like the skin, is constantly exposed to the external environment, 

it is not surprising that it often acts as a portal of entry for 

potential hazards. Moreover, environmento1 hazards which are 
, 

not lethal, but cause effects in insidious fashion, may be difficult 

to study and identify. Some chemical agents reported to cause 

lung disease include such air pollutants as sulfur, nitrogen and 

other oxides, industriai pollutant chemicals, including asbestos 

and beryllium, and othe.'" chemicals, e. g. tobacco smoke, ingested 
I 

drugs, and aerosol sprays. Biological factors which are hazardous 

include allergens, viruses and bacteria as well as fungi and 

insect debris. A dverse consequences of physical agents such 

as climate, sunlight, and ionizing radiation have also been reported. 

How much of a role these individual factors play in a workplace 

or environment remains to be determined on a case-by-case basis. 
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Coal workers pneymoconiosis (CWP), Silicosis, and asbestosis 

ore exomples of disorders coused by the inhalation of mineral 

dusts that have been the subject of much investigation. How 

coal dust specifically causes CWP remains unknown. Silicosis 

mast often occurs after many years of exposure. The pathogenesis 

appears to involve macrophage toxicity as well as the release 

of Iysosamal enzymes leading to fibrogenesis. Any role of immune 

factors remains unproven. Asbestasis has been the subject 

of much press, controversy, and litigation in recent years. It 

has been estimated that 7.5 million workers in the United States 

may have potential exposure, and exposure has been related 

to both cases of pulmonary fibrosis and respiratory tract cancer 

(776). I 

Other inorganic dusts which cause lung disease appear 

to occur less commonly. These include berrylium, aluminium, 

talc, os well as hard metal such as tungsten and colbalt. In 

addition, there may be acute toxic exposure from such metals 

as zinc, which may c4Jse so called 'metal fume fever'. 

Organic dusts of interest include cotton dust and g!:ain 

dust which have been widely studied. We have had to rely 'J 

upon epidemiologic approaches to provide most of the available . 
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informotion concerning these disorders because the pathogenesis 

remains unclear. Other organic dusts, however, are known which 

may cause clinical disorders known as hypersensitivity pneumonitis 

or allergic alveolitis, and although these may occur less commonly 

they have been intensi vely studied because th'y provide a model 

of low organic agents which may cause lung disease. These include 

such disorders as farmers lung (from thermophilic actinomycetes 

growing in moldy hay), bagassosis (from moldy sugor cane), maple 

workers lung (from moldy maple bark), as well as 0 wide variety 

of other disorders of similar pathogenesis. 

Chemical vapors which have been reported to cause 

respiratory disease by immunologic mechanisms include toluene 

diisocyanate (T OJ), which is found in the manufacture of 

polyurethane, may cause asthma by presumed immune mechanisms. 

Other substances including Western REd Cedar (plicatic acid), 

plasticizers, and epaxyresins (pthalic anhydride and trimellitic 

anhydride) have olso been faund to cause occupational asthma 

by immunologic mechanisms. 

Irritant gases ·such as chlorine, nitrogen dioxide, and 

ammonia cause acute respiratory effects and in sufficient amounts 
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they may also induce bronchiolitis. In the chemical industry, 

occassional accidental spills have been reported where significant 

amounts of goses like chlorine or phosgene have escaped into 

the environment. Due to sufficient long-term data which has 

not yet been accumulated, the chronic effects af these exposures 

are at present unknown. 

Occupational corcinogens which have been well studied 

include asbestosis and bis-chloramethylether. Tobacco smoke is a 

ubiquitous personal and enviromental pollutant. Although tobacco 

has been used in western culture for more ~an 400 years, human 

inhalation of cigarette smoke is a twentieth century phenomenon 

with maior medical and economic consequences. Eventhough the 

cause and effect relationship between cigarette smoking and lung 

cancer is one of the best documented in medicine, the current 

epidemic still continues. Cigarette smoking is also the most 

important factor contributing to the development of chronic obstructive 

pulmonary disease (COPD), that is, chronic bronchitis and emphysema. 

In addition, passive smoking has been documented to cause adverse 

effects in children in the home, especially in the allergic ones. 

Smoking may, therefore, actually constitute an environmental and 

occupational hazard to nonsmoking individuals, although the effects 

are not yet completely clarified. 
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Eventhough the subject of occupational lung diseases 

has been comp lex and diverse since the time of its r ecognition . 

Margret Turner - Warwick {77 4} has recently summarized quite 

conc isely some of the problems of occupation,al lun g disease (OL D) . 
I 

These include: 

i. diverse manifestations, 

ii. overlooked environmental fac tors , 

iii. difficult-ta·-define causal factors, 

I V. difficulty 0;' defining dose-response and threshold 

levels for a hazard free env ironment, 

V. difficulty of case de finition, 

Vi. the even more-difficult-to-define preclinical/subclinical 

cases I 

Vii. the emergency of nonscience issues resulting 

from resolution of science questions , and 

Viii. unpopularity and unattracti veness of final choices. 
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"When all is said and done, the community through its 

politicians has to consider whether the advantages to the community 

of a particular product as a whole outweigh the hazard which 

may be inevitable during the course of its production. In the 

(714 ) 
final analysis this may prove to be the greatest problem of all" 

It is not surprising, therefore, that a problem so complex 

and diverse has been the sub;ect of our present study, i. e. 
, 

the prevalence of byssinosis and other respiratory conditions 

among Bahir -Dar textile mill workers exposed to a cotton dust 

environment. In spite of the controversy that will arise in the 

application of proposed recammendations based an the findings 

which really deserve the concern of all those responsible for 

the protection of workers' health. JUst a few years ago, the word 

environment was still only rarely used: it is now everywhere 

in every day use. I t refers to everything that surrounds us: 

the air that we breath, the dwellings we live in, the fertile 

land and the deserts, the oceans, seas and rivers, the animal 

world, our places of occupation, our social relationships, and 

even our general living conditions. 

If today there is deep concern to protect our environment, 

it is not only because it is indispensable to life in all its forms 

but also because it is threatened. 
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We are living in an age af technological progress 

thot is ropidly odvancing and the benefits of which ore 

occompanied by some boneful effects on monkind os well os on 

the environment. 

The rapid development of methods of production, 

means of transport and trode has given birth to many industries 

which have been increasingly grouped together in vast complexes. 

Lobour has settled around these industries, in the towns and 

outskirts with a resulting rapid growth of population. Workmen's 

garden cities, roads, railway lines , industrial plants, etc., have 

been buill without ony overall planning. 

It is at his place of work in the environment that the 

worker spends at least one-third of his time. The working 

environment exercises a decisive influence on the health and 

safety of the individual, as well as on his physical and mental 

well - being. The stress factors eXisting at the ploce of work are 

many and varied. They include the physical aspects of the 

environment, such as the microclimate (temperature, humidity, etc), 

dusts, gases and vapors, ionising radiations, noise and vibrations, 

as well as pollution from all sorts of effluxes . Most of the work 
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involves the use of products and materials liable to release 

emonations or dusts that could be harmful to health. The 

factors of stress also encompass certain ospects of th e organisation 

and noture of the work, such as the poce of work, repetitive or 

monotonous work, night :;I;Ji{ts, etc. The quality of human 
,," 

relations within the undertaking, including the psychological 

climate, and the problems of mental health that arise are also 

regarded as forming part of the working environment. 

While it is incumbent on all of us to take part in the 

protection of the environment. the worker has a rale to play with 

a three-fold capacity - as an individual, as a member of the 

community and as a trade unionist. He must have at his disposal, 

therefore, all the information that will enable him to take stock of 

the conditions of his life at work, in his home and with his family, 

as well as of the close connections between the world of labour, 

economic life and the enviranment in general. 

If trade unions are concerned about the conservation 

of the environment. it is precisely because it · is their responsibility 

to protect the worker at his work and to improve his living 

conditions. The worker himself, on his part, occupies a unique 

position since he is the key element in a system of production 

that can contribute to the deterioration of the environment. 
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Conservation of the environment is, today, implicit 

in the very notion of development. How, indeed, could one 

speak of economic growth and improvement of the quality of 

life and at the same time, say the impact of that growth had 

adverse effects on the daily life of the individual and threatened 

the future? 

It may be thought by some that this study which 

attempted to assess the effect of cotton dust exposure on the 

respiratory system among textile mill workers is too one-sided 

and stressed especially the ill effects of economic growth. There 

is, however, no questioning of the undoubt,ed benefits in the 

improvements of standards of living resultedl,from technical 

progress in this textile mill when the no less obvious ecological 

damage it has done is also brought to light. 

Conditions of work in the textile industry, including 

problems related to organisation of wark have inevitably been 

affected by the developments, not to say upheavals, that have 

taken place in the textile industry in the past 30 years or so. 
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Apart from the general ecanomic situation, characterized in many 

cauntries by inflatian, fierce campetition accompanied by 

exceptionally rapid technological progress has led to an expansion 

in textile manufacturing in some countries while operating at the 

expense of causing serious damage to the industry in others. 

This has had repercussions, firstly on the standard of living of 

workers, and secondly on. the modus operandi of the undertakings 

themselves, on their efforts to keep running at a profit. These 

factors have in their turn affected working hours, renumerations , 

job content and of course workers' health. 

The author of this thesis, however, fully aware of the 

close links between home and work place, housing location and 

conditions, welfare facilities, etc., concentrated primarily on the 

deleterious effects of cotton dust exposure on the respiratory 

system that occur in textile mill workers. As there are no 
i 

reported data on the prevalence of byssinosis and other respiratory 

symptoms among textile mill workers in Ethiopia, the author 

investigated the prevalence of byssinosis and other respiratory 

symptoms among Ethiopian workers involved in dusty opertions in 
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different sections of the spinning ond weaving departments 

of Bahir Dar Textile Mill in an attempt to elucidate the determinants 

and to test serveral hypotheses associated with the occurrence 

of byssinosis. 

Bahir Dar Textile Mill, in Bahir Dar Awraja (D istrict), 

Goiiam Region, was established in the early 7960's with a some-what 

current ventilation system installation in the early 7980's. At 

present, it has a working population of 3,500 . Including its 

extended family it comprises about 35% of the population of Bahir 

Dar town. In this textile mill, a daily eight-hourly system is 

operating continuously for the whole week, while intermittently 
I 

providing a "day - off" for each worker to rest. 

The leading causes of morbidity{7 75} are intestinal parasitosis, 

diarrhoeal diseases, upper respiratory tract infections, and all 

skin disease in Bahir Dar Awraja, intestinal parasitosis, all skin 

diseases, venereal diseases and upper respiratory tract infections 

in Bahir Dar Town , and, upper respiratory tract infections 

and bronchial asthma, nervous strain (anx iety neurosis), gastritis 

and duodenitis, arthritis and rheumatism unspecified in Bahir 

Dar Textile Mill. 

Last but not least, it is the belief and opinion of the Authors 

that taking these specific problems as an entry point, the 

present findings and sugges tions will serve as a basis to draw 

strategies in in-corporating occupational health and safety into 

urban primary health care activities. 



CHAPTER /I 

LITERATURE REVIEW 



II. LIT ERA TURE REV IE W 

Although the current concern for occupational 

health hazards su gges ;:s that they are a resu lt of a modern 

industrialised society, it had been recognised long before that 

respiratory diseases are frequentl y encountered among workers 

ex posed to a variety of du sts in agriculturol and industrial 

settings in many countries of the world. 

Occupationol diseos es were first des cribed by the 

Creeks and Romans. By the 4th cen tury B. C. hazards in the 

mining indus try had been recogn ised at the time when protection 

fo r workers and prevention of diseases were not given due 

consideration. Fi ve hundred years later, Plin y the Elder 

described a bladder-derived mask used to protect lobourers from 

inhalin g lead dust and fum es. In 1556, Ceorgius Agricola 

sugges ted the introduction of mine ventilation and recommended 

the use of protective masks. He also described the di sease now 

. known as silicosis(I}. 

Th e first generally accepted treatise on occupational 

hazords in the work place was De Morbis Artificum by an Itolian 

Doc tar ' Hernando Ramazzini pUb lished in 1713. His book 

described several occupational lun g diseases includin g those that 

are mani feste d in farme rs , bakers and millers, groin measur ers, 

and hemp workers(2} , It is worthy to note that mony of the 

illnesses described by Ramazzini resu lted from exposur e to organ ic 
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dusts. Today, dusts from wood, grain (and flour) and textile 

fibe r s and/ar contamination by microorganisms account for a 

lar ge number of respiratory disorders of occupational origin (3) . 

Th ere are a limited number of ways in which the lungs 

may react to fo reign agents depending to a lar ge ex tent upon their 

nature and properties. Toxic gases and fumes may cause acute 

haemorrha gic tracheobronchitis and bronchiolitis, pulmonary 

oedema, haemorrhagic pneumonitis and destruction of alveolar 

epithelium . Dusts provoke reactions which range from trivial 

local aggregation of cells at one end of the scale to strikin g and 

often progressive collagenous fibrosis or widespread, but resolvab le, 

cell accumulation or granulomas af the ather. Same substances in 

all these categories may be capable af inducing asthma. Th e 

character and severity of reactions are determined by at leas t 

three basic factors: 

i. the nature and properties of the dust; 

ii. the amount of dust retain ed in the lungs and 

the duration of exposure, i. e . the dose x time 

relationship; 

iii . individual idiosyn cracy and immunological reactivity 

of the subject. 
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Each of these poses complex problems, whereos the 

identity ond physicochemicol characteristics af inhaled dusts are 

us ually knawn. Th e reasons for the differing patterns of even ts 

which follow their reten tion are not completely understood. 

Generally , it con be said that the extent of disease likely to be 

produced by a dust fibrogenic potential is proportional to the 

amount of dust and the period of time over which it is inhaled; 

a large dose over a short period and a small dose con tinued over 

a lang period are bo th liable to cause disease. Obvious ly, ,a 

s imple but all-embracing concep t af the pathogenesis of the different 

types o f pneumoconiosis and other occupational diseases cannot be 

expected because, on one hand, the composition of inhaled and 

potentially nox ious substances , and on the other, the reac tion of the 

body to them differ both qualitatively and quantitativel/4}. 

Complaints may occur singly or as a part of a 'symptom complex' 

as seen in workers exposed to cot ton, flax, or hemp dusts , 

Ramazzini described the res piratory problems observed 

in tex tile workers : " ..... ". For a foul and poisonous dust flies 

ou t of these materials, enters the mouth, then the throat and lungs , 

makes the workmen cough incessantly, and by degrees brin gs on 

as thmatic troub les , .... one may see these men always covered with 

dus t from the hemp, pasty-faced, coughing, asthmatic, and 

blear-eyed. , , , ,they cannot help tak in g in foul particles by the 

mouth; these pollute the spirits and stuff up the organs of 

.. ,,(2) respiration. , .. ,. ,. . 
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Not on l y was respiratory disease amang textile 

workers recognised by the father figures of occupational 

medicine(2, 5), but was also described by the nineteenth century 

English novelist Elizabeth Gaskell(6). 

"Fluff?" said Margaret inquiringly. 

"Fluff," repeated Bessy. "Little bits, as fly off fro" 

the cotton, when they're carding it, and fill the air 

till it looks all fine white dust. Th ey say it winds 

round the lungs, and tightens them up. Anyhow, 

there's many a one as works in a cardin g room, 

that falls into a waste, coughin g and spitting blood, 

because they're just poisoned by the fluff". 

Although the term byssinos is, the respiratory disease 

affecting cotton, flax and hemp workers, was not used until 7877(7) , 

its cardinal symptom was first described by Mareska and Heyman, 

two Belgian physicians in 7845: " ...... All workers declared that 

the dust troubled them much less on the last days of the week than 

on Monday and Tuesday ...... ,,(8). 

The term 'byssinosis' (f3craoo;; = flax and linen made 

from it), introduced by Prcust in 78 77 (7) and first employed in 

7902 in Great Britain by Oliver (9), embraces a gradation of 
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respiratory symptoms due to exposure to the dust of cotton, flax, 

soft hemp and, to a limited degree, sisal which range from acute 

dyspnoea with cough and reversible breathlessness and chest 

tightnes s on one or more days of a working week to (it is 

believed) permanent respiratory disability due to irreversible air 

flow obstruction. 

A Ithough cotton and flax have been used in the 

manufacture of textiles since times immemorial, byssinosis does 
, 

not seem to have been recognised or possibly, to have existed 

until the introduction of mechanised . ,Jrocesses in the early 

nineteenth century (IO). In 7837 Kay described respiratory 

disease, which appears to differ from 'bronchitis' in cotton 

workers in Lancashire where most of the British cotton industry 

was concentrated, but in 1860 Greenhaw seems to have given 

the first clear description of the symptom pattern now usually 

associated with byssinosis (12), namely, that of late-onset asthma 

which worsens at the beginning of the working week than at the 

end, and on increased severity of symptoms on the first day at 

work after an abs ence of more than a weekend. 

A fter a number of studies on textile workers during 

the last 25 years, it is now generally accepted that hazardous 

textile dusts fall into two distinct groups . First, there are those 

of cotton, flax and soft hemp .(cannabis sativa) which give rise to 
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a disease knawn as byssinasis; and secondly, there are the 

dusts of jute, manila, sisal etc., which cause persistent caugh 

and expectaration, but not the symptoms of byssinosis(73}. 

A t this paint, it is important to note that ather symptoms 

referred to as mill fever, weavers' and mattress makers' fever 

had been described and may still occur follawing expos ure to 

cotton, [lax ar hemp as they are distinct from byssinasi/4}. 

Abaut 3G years ago, byssinasis was thought to be 

can fined ta Lancashire cotton workers (Schilling, 7956) (74) and 

flax workers in Northern Ireland (Sm iley, 7957) (75) where it wcs 

commonly known as 'poucey*chest' ond affecting only men engaged 

in the spinning pracess. 

However, it was subsequently reported to occur among 

workers in various processing units in Scotland (Smith et al . . 7962)(76}, 

Holland, Germany, Sweden, the USA, Egypt, Greece, India and 

Taiwan (Bouhu ys et al., 7 967a) (7 7), Spain (Bouhu ys et al . , 

7967 b/ 78 ), Belgium (Tuypens, 7967)(79}, Australia (Gandevia and 

Milne, 7965 a/20) and Israel (Chwat and Mordish, 7963) {27}. 

The orthodox model of the natural history of byssinosis 

owes much to the studies of Schilling and his co-worker/23 , 24}, 

After some years in the mill, a textile worker preparing or spinning 

cot ton, flax or hemp develops 'ches t symptoms' on the first day 

""'poucey" is a dialect used to mean dirty or nasty. 
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of work after a break - generally, a Monday (grade n in 

western countries. As the disease progresses these symptoms 

become apparent every Monday (grade 1) and later, on 

subsequent weekdays as well (grade 2). A t that stage, it is 

believed, removal of the worker from that particular exposure 

would relieve him of symptoms and any long term effects. 

should he continue to be exposed, permanent respiratory" 

disablemen t may supervene (grade 3). 

Th is model of the natural history appears to have 

been estab lished from a series of cross-sectional studies of 

workers with different exposures to dust (differing in both duration 

of exposure and concentration) and at varying progressive stages 

of the disease. No ma;or longitudinal studies covering the complete 

time span through to residual respiratory disability have been 

reported(25) . 

In byssinosis all the symptoms are important as there 

are no characteristic changes observed from physical examination, 

radiography, or pulmonary function tests . Indeed, all the 

findings are frequently normal. 

With the advent of epidemiological s tudies in the 7950s 

the description of the symptoms was relayed from the patient to 

the inves tigator so tha t· the patients' response to an interview 

could be restricted to 'yes' or 'no'. The word tightness was 
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chosen, with the resul t that most present day descriptions of 

the disease tell us that 'tightness' is what the patient feels. 

This tota l reliance on a single symptom has led some 

investigators to look for more objective ways, such as measure ment 

of FE V( in determin in g the disease. So we now have a 

model consis ting of presumptions that chest 'tightness' generally 

accompanied by a fall in FEV, during the day, occurs at the 

start of the working week and that both the initial and long-term 

effects are stages of the same disease process . This model forms 

the basis of proposals for a medical surveillance programme for 

exposed workers, put forward by a working party of the Health 

and Safety Executive(26}. It also forms the basis by which 

claims for disability are judged . 

Although clinically characterised for more than a century, 

neither the etiologic nor the pathogenic mechanism(s} of byssinosis 

have been determined. Byssinosis occurs throughout the world where 

cotton, flax and soft hemp fibers are processed; however, cotton 

dust is most commonly responsible. 

A major problem in the evaluation of the causative 

agent(s} or disease mechanisms is the ex treme heterogeneity of 

cotton dust. Cotton dust is, by definition, a 'dust generated 

into the atmosphere as a result of the processing 
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of cotton fibers combined with naturally occurring materials such 

as stems, leaves, bract, and inorganic matter which may have 

accumulated an the cotton fibers during the gro wing and 

harvestin g periads,(2 : ). In addition, cotton dust is heavily 

contaminated by gram-positive and gram-negative bacteria and 

molds(28-32) Aqueous extracts of cotton dus t, plant parts, and 

microbial agents exhibit a wide variety of biologic res ponses 

including, but not limited to activation of the alternative path ­

way of complement, (33) chemotaxis, (34) pharmacologic mediator 

release, (35,36) smooth muscle contraction!3?) and ability to induce 

antibody production (28,29) 

The prevalence of byssinosis in cotton workers varies 

according to the quality and quantity of 'responsible ' dust in their 

work environment. Plant debris and other foreign matter ('cotton 

trash') associated with cotton fiber appear to be the source of the 

agent or agents which cause byssinosis. 'Medium' to 'coarse' 

dust from lint is generated during the ginnin g process as well as 

the opening of the bales, stripping and grinding of carding 

machines. In general, the prevalence of all grades of byssinosis 

is proportional to the total concentration of dust of 'medium' and 

'coarse' cottonless 'fly' (coarse waste cotton) and to the duration 

of exposure . (Zusk in and Valic, 7972)(22) 
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Prevalence among cotton ginnery workers in tropical 

countries was reported to be 20 per cent in the Sudan (khogali, 

7977/ 40 ) and 38 percent in Egypt (EI Batawi, 7962)(47) In 

England, between 7963 and 7966 the total prevalence of byssinosis 

grades i and 2 was 26.9 percent and was higher in 'coarse' than 

in 'medium' cotton mills (Molymeux and Tombleson, 7970)(42) 

Among cardroom workers in Holland a prevalence of 77 percent 

was repor ted (Lammers, Schill ing and Walford, 7964) (43) and in 

the USA, 25 percent (Zuskin et ai, 7969;(44) 

Byssinosis is associated with dust concentration and 

years of exposure. There is also an association between the 

incidence and dust levels . The highest prevalence occurs among 

strippers and grinders and the lowest among ring spinners 

(Berry, Molymeux and Tombleson, 7974) (45) By express ing dust 

exposure in terms of a time-weighted dust measu rement (time­

weighted dust concentration = length of exposure in mg years / m3), 

it has been reckoned that approximately 70% of workers exposed 

to 0.5 mg/m 3 of cotton dust for 40 years will contract byssinosis 

(F:Jx et al. 7973) (46) Prevalence is reported to be higher in men 

than in women but w;,eii,ef' ihere is a true sex or occupational 

difference is not known; certainly more men than women smoke. 
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Among spinners in Holland and the USA prevalence 

was reported to be 7.6 and 72 percent respectiv el y (Lammers, 

Schilling and Walford, 7964; Zuskin et al. 7969;(47) In 

cot ton seed (non-textile) mills where levels of r espiratory and 

total dust were high, prevalence was faund to be law although 

there was a mean decline in ventilatary function during a 

working sh ift, but nat on Fridays (Janes et al., 7977;(48) 
, 

Possib le exp lanations for varied prevalences of byssinosis in 

diffe r ent countries between operational sections may be due to 

var ious factars includin g the type af cotton processing, dust 

compos itian and concentration to which individuol workers are 

exposed as exem plified by strippers and grinders wha move 

con tinuously over a large working area (Berry, Malyneux, and 

Tombleson, 7974) (45) 

There is some evidence that byssinosis is not mare 

prevalent among topic than non-atopic warkers (Bouhuys, 7966) (49) 

but surveys af a large number of emp loyees using a method of 

defin in g atopy do not appear to have been reported. Hawever, 

asthmatic individuals , who react severely to cotton dust and other s 

wha develop symptoms shortly after employmen t certainly leave the 

industry at an early stage (Harris et al., 7972) (50) 
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Smokers experience 0 greoter incidence of byssinosis 

and loss of ventilatary functian at all levels of dust exposure, 

and alsa show a greater tendency to develop byssinosis with 

increasing dust exposure than non-smokers. Cotton workers 

who smoke contract byssinosis of each grade more significantly 

than non-smokers at a dust concentration and length of exposure 

allowed for (Elwood et al., 1965[57J Bouhuys et al . , 1967 b(IB); 

fox et al., 1973(46}; Merchant et al . , 1973 a(52}; Berry, Molyneux 

and Tombleson, 197/45}}. 

Fox et al., (1973/ 46) and Berry, Molyneux and 

Tombleson {7974} (45) found that the prevalence of 'chronic 

bronchitis' (MRC definition) is not related to dust concentration 

but Merchant et al., 1972(53} concluded that byssinosis and 

'chronic bronchitis' (mucus hypersecretion) are both influenced 

by cotton dust exposure and cigarette smoking. Evidence for 

bronchitis, however, is not always present (Imbus and Suh, 

1973)(54} In Australia, the prevalence of productive cough and 

impairment of respiratory fun ction in cotton mill workers was not 

found to be specifically attributable to exposure to cotton dust 

and was less than that observed in current cigaret te smokers 

(Field and Owen, 1979;(55) 
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As stated earlier, acute and , chronic byssinosis ore 

differentioted by the severity of symptoms ond more important, 

by the persistence af symptams during the wark week and 

away-fram-the- work enviranment. Acute symptoms ore 

particularily evident on the first doy of work after the weekend 

break or after holidays. Th ese acute symptoms are reversible 

but grodually subside over a period of severol days in the work 

environment or immediately when removed from it. The ocute 

byss inatic reaction can be described clin ically by symptams like 

chest tightness, breathlessness, coughing and slight elevotion in 

body temperoture. (56) Physiological changes include a drop in 

the 1-second fa rced expiratory volume (FEV,) caused by airway 

canstriction;56) and haematological changes in clude peripherol 

leukocytosis and leukocyte recruitment to air passages. (57) 

These ocute symptoms gradually develop into chronic irreversib le 

symptoms which persist in a dust-free environment. (50,58) 

Elimination of this chron ic obstructive disease requires prevention 

of the acute disease and thus, the identification of the etiological 

agents and mediators involved in the pathogenesis. 
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III. RESEARCH METHODOLOGY 

A. OBJECTIVES 

The object of study in this inves tigotion was to 

determine the deleterious effects of cotton dust exposure 

on the respiratory system, that occur in textile mill workers 

involved in dusty operations. As there are no reported 

data on the prevalence of byssinosis and other respiratory 

symptoms among textile mill workers exposed to cotton 

dust in Ethiopia, the purpose of this study was to describe 

as well as to analyse the findings. 

The specific objectives were: 

1. to investigate the prevalence of byssinosis, chronic 

bronchitis, bronchial asthma and other respiratory 

symptoms among Ethiopian workers involved in 

dus ty operations in the various sections of the 

spinning and weaving departments, i. e. blowing, 

carding, drawing, simplex, ringframe, preparatory 

and weaving sections of the Bahir Dar Tex tile 

Mill, Gojjam Region, Ethiopia, and, 

2. to explore the determinants for the occurrence 

of b y ssinosis. 
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r 
B. HYPOTHESIS 

In addition to the descriptive objectives of th is investi gation, 

the follow in g hypothesis focussed on workers involved in dusty 

operations in the of ore men tioned sections of the Bahir Dar Textile 

Mill, were tested. 

HI. 

H2. 

H3 . 

The prevalence of byssinosis directly corresponds 

to the level of cotton dus t concentration. 

Th e prevolence of byssinosis d irectl y corresponds 

to the duration of exposure to cot ton dust 

The prevalence of byssinosis is more p r onounced 

in smokers thon non-smokers. 

C. DESIGN (Refer to Figure I) 

A cose control study was con ducted on over 40% of workers 

exposed to dusty operotions in Bahir Dar Tex tile Mill. 

D . POPULA TIO N (REFER TO TA BLE 7) 

595 workers (322 Mole and 273 Female) representing 

40.48% of workers involved in dus ty operations in the blowing, 

cor d in g , drawing, simp lex, ringframe, preparotory ond weaving 

operations were randomly selected on the guess estimates based 

on respiratory symptoms and examined for the presence ... 

f I 
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Fig. L THE STUDY DESIGN OF BAH I R DAR 
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T ABLE I. 

DEPARTMENT 

SPINNING 

WEA VING 

T 0 T A 

(Bahir Dar, 1988) 

", 

WORKERS EXPOSED TO COTTON DUST OPERA TlONS IN BAHIR DAR 

TEXTILE MILL BY SEX, DEPARTMENT AND SECTION 

TOTAL POPULA TlON STUDY (SAMPLE) 
SEC TlON 

TOT A L 
M F M F 

No. % 

BLOWING 76 75 
. s-__ 

97 6.77 44 -

CARD I NG 76 - 76 5.75 40 -

DRAWING 76 37 53 3.59 70 75 

SIMPLEX 65 27 86 5.83 28 74 

RING FRAME 707 476 577 39. 72 28 746 

-. - , 
PREPARA TORY 738 759 297 20. 74 37 97 

WEAVING 258 37 295 20.00 735 7 

L 730 745 7,475 700 .00 322 273 

49.49) (50.57) (54.72) (45.88) 

POPULA TlON 

TOT A L 

No . % 

44 7.39 

40 6.72 i 
I 

25 4.20 

42 7. 06 

774 29.24 

728 27.57 

742 23.87 

595 700.00 
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of byssinosis ond other forms of respirotory problems. Then, 

workers found to hove byssinosis ond other forms of respiratary 

prablems were compared with warkers having na respiratory 

problem i. e. cases vs. controls, in terms of the level and 

duration of exposure to cotton dust and other independent 

variables. 

For the nf/r.:nnc."eH:." , -_. ,- ............ of data collection and management 

the principal investigator and manager (co-ordinator) of the 

research project formed three data collection teams that carried 

out the follawing functions. 

Data Collection Team 1: interview and physical examination 

Data Collection Team 2: height and weight measurements, 

and PJlmonary function tests. 

Data Collection Team 3: environmental assessment 

E. INTERVIEW AND PHYSICAL EXAMINA TlON 

A modified version of the British Medical Research 

Council Questionnaire (7980) was filled out on each worker on 

his/her social, personal, occupational, and past history of illness 

with emphasis on respiratory and allergic diseases and smoking habits. 
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Each work er was then examined for the presence of signs of any 

respiratory disease and chest deformity by one trained physician 

having no prior knowledge of the work er's section and / or heal th 

s tatus. 

The stages of byssinosis were defined to allow for subdivision 

an cl inical grounds according to the clinical grades suggested by 

Sch illing e t 01. (19 63 ). (50) 

Grade 0: 

Grade J: 

Grade 1: 

Grade 2: 

Grade 3 : 

No evideffl::e of cough, chest tightness or 

breathing difficulty an the first day of the 

working week. 

Occasional tighntess of the ches t on the f irst day 

of the working week. 

Tightness of the chest and/or difficulty in breathing 

on the first day only of the working week. 

Tightness of the chest and /or difficulty in 

b r eathing on the first and other days of the week. 

Grade 2 symptoms accompanied by evidence of 

permanent respiratory disability from reduced 

ventilatory capacity . 



35 

Subjects who complained of chronic and recurrent cough 

or phlegm on most days for at least three months per year for two 

successive years were diagnosed as having cl1ronic bronchitis, (Fletcher, 
, I 

7959). (76) Subjects with 'a p resent history of recurrent attacks 

of paroxysmal dyspnoea accompanied by wheezing, which was relieved 

by antispasmodics, were diagnosed as bronchial asthmatics (Hinshaw 

and Carland, 7963). (62) Chronic coughing and/or phlegm is defined 

as coughing and/or phlegm production on most days for at least 

three months per year. Subjects who complained of .sneezing, rhinorrhoea, 

ob structian to the nasal passages, conjuctival and pharyngeal itching 

and lacrimation were diagnosed as having hay fever {93} 

Subjects who gave confirmed past history of pneumonia and pulmonary 

tuberculosis were also considered in this study, i. e. Those who 

had documented clinical records. 

F. PULMONARY FUNCTION TESTS 

Ventilatory function measurements were made on workers who 

had interrupted their exposure to cotton dust for at least one day 

due to absence from work before getting on to the first shift after 

the day (s) off and at the end of the same shift. Two mUltipurpose 

spirometers were used for this purpose whose order of use was randomized. 

The spirometers were calibrated for volume, time and flow before 

each testing session. Care was also taken to ensure that the instruments 

were horizontally placed 'qrj d none of the airventing slots obscured. 

I 
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The procedures of measuring forced expiratory 

volume in ane secand (FEV) and farced vital capacity (FVC) 

were clearly explained and .demonstrated ta each subjec t and their 

consent obtained. 

Measurements were then taken an the subject sitting 

upright with the nose clipped. Five expiratory effarts were 

recorded and the mean af the two highest values was used to 

estimate the FEV7 :md FVC according tq. the American Thoracic , 
Society (A TS) criteria ! f9r spirometric techniques for epidemiological 

studies(63} All volumes were adjusted to body temperature and 

pressure saturated with water vapour (B T PS), i. e: 

VB TPS = V 370 P-PWT 

T 760 - P
W37 

where, V = volume measured 

T = room temperature 

P = actual barometric pressure 

P
WT 

= pressure of water vapour at room temperature 

PW37 = Pressure of water vapour at 370 C 

Th e preshift FEV 7 values were compared with the 

expected normal values of Cherniack and Rater(64} 
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C. ENVIRONMENTAL ASSESSMENT 

The concentrotion of oirborne dust in the breathing 

zone was determined for eoch porticipont during his l her entire 

shift with the Casella Personal dust sampler which consists of 0 

sampling pump, a pulsation damper and a gravimetric dust 

sampler, fitted with liO mm. cyclone for ithe assessment of 'p ersonal' 

respirable dust (be!'.:!!'!' 1- microns diameter). The sampling head 

was attached to a harness (worn by each participant) and fastened 

to the lapel and the pump attached to the waist belt. The sampling 

rate was set to 0.2 Ilmin. and frequent checks were made to 

maintain it. 

The concentration of airborne dust in the general 

environment of the operation units where the participants worked 

was concurrently monitored with an Anderson dust sampler fitted 

with a vertical elutriator. 

The instrument was set up at a height of 1.5m at 

selected positions that evenly" covered. the work zone. Dust samples 

were drawn at a rate of 7.4 Il min. to measure the 'inhalable' 

fractions (below 15 microns diameter). 
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The dust samplers were calibrated before sampling 

and the critical orifices used to control flow rates were cali-

brated against a flow ,meter. I 

All samples were collected on whatman glass fibre 

CF I A with 3. 7 em. diameter to fit the sampling heads. Each 

filter was weighed before and after sample collection. 

Multiple area samples were taken from each operational 

section and the duration of samplin g ranged between 8-70 hours 

(mean 8.7 hours). After the desired period of exposure time, the 

sampling filters were removed from the instrument in a dust-free 

atmosphere, placed into a box and carefully transported (without 

shaking) to the Polytechnic Institute Analytical Chemistry Laboratory 

(Bahir Dar. Coiiam) for reweighing. 

Weighing was done on a calibrated analytical balance 

at a sensitivity level of 70-5 (0.00007) mg. after equilibrating 

filters in the laboratory for 24 hours under conditions of similar 

temperature and relative humidity. Th e concentration was 

calculated according to the followin g equation. 

Concentration in mg l m3 = (final weight - initial weight) X 7000 

Tim e in minutes ' )( flow rate 

,I 
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H. DA T A At'IAL YSIS 

The prevalence of byssinosis, chronic bronchitis, bronchial 

asthma and other respiratory tract symptoms was determined. 

T he relative magnitude (ratio) of proportions between variables 

was also established. Then a comparison of means and proportions 

was carried out for the airborne dust concentration, the prevalence 

of byssinosis and other respiratory problems and between categories 

of smoking, by chi-square analysis and t-test. The latter tests 

were used to perform a comparison of means and proportions 

for cases vs. controls (case study group 7 = Byssinosis, case 

study group 2 = other respiratory tract illnesses, case study 

group 7 & 2 = total respiratory tract illnesses including byssinosis, 

and control or comparison group = no respiratary tract illnesses) 

and estimates of risk were derived. 

The acute changes in FEV 7 over the workshift were expressed 

as Preshift FEV 7 - postshift FEV 7_x 700 =4FEV7 % 

Preshift FE V 7 

The acute changes among byssinotics and between byssinatics 

and contral in the different sections were compared using 

the chi-square analysi,-. The acute changes in FEV 7 during 

< (59) 
exposure to Cotton Dust were analysed according to Bouhuys et al 

as follaws:-

A fall in FEV 7 af less than 0.6 litres was considered as 

a non-acute effect, between 0.06 and 0.2 litres as a slight effect 

and more than 0.2 litres as a definite effect. 

1 
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T he chron ic changes' in FEV 7 among exposed workers were 
"j 

also analysed according to Bouhuys Et al (59) as follows:-

workers with FE V 7 greater than 80% of the predicted values 

were considered to have no chronic ventilatory impairment, 

those with FE V 7 60 to 80% slight to moderate, and those with 

FE V 7 less than 60% to have from moderate to severe impairm ent. 

Finall y, the relative contribution of the independent 

determinant variables to the accurrence of byssinosis and ather 

respiratory problems was examined by straight- line and multiple 

regression analysis and from the resu lts a regression model and 

estimates of risk were derived. 

For all tests, P less than 0. 05 was considered significant. 

" 



C HAP T E R I V 

RESUL TS 



42 

IV . RES U L T 5 

A. POPULA TION 

All 595 textile mill workers (323 male and 272 female), 

sampled from warkers involved in the dusty operations, participated 

in the study signifying a 100% participation rate, i . e. all workers 

in the study underwent voluntarily interview and pulmonary function 

tes ting. 

Workers from all the study sections were comparab le in 

age, but differred in sex, height, weight, years of employment and 

exposure level to cotton dust. Th ere were only 14 smokers and 

4 ex-smokers (3.0% ), all male. 

Over 95% of the cotton workers had not changed jobs 

or their sections during the course of their employment and only 

8 workers (1.34%) had worked in other dusty environments prior 

to their emp loyment to the tex tile mill. 
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B. ENVIRONMENTAL ASSESSMENT 

The concentrations of airborne cotton dust in the different 

sections of Bohir Dar Textile Mill are shown in Table: 2 

The highest concentration of cotton dust, inhalable and 

respirable, was recorded in the blowing and carding sections, whereas 

the lowest was recorded in the weaving and preparatory sections. 

The amount of dust generated in the blowing and carding 

operations was significantly higher (P< O. 005) and more than two 

fold compared to other operations. 

The personal - respirable sampling concentratians were 

consistently higher than those obtained by the vertical elutriator 

in all the sectians. T his might be due to the fact that the personal 

dust sampler is closer to the machine where dust was emanating. 



TABLE: 2 

Sec tion 

Blowing (1) 

Carding (2) 

Drawing (3) 

Simp lex (4) 

Ringframe (5) 

Preparatory (6) 

Weaving (7) 

44 

THE CONCENTRA TlONS OF A I RBORNE 

COTTON DUST I N STUDY SECTIONS BY AREA 

SAMPLING & PERSONAL SAMPLI NG (MEAN :t SO) 

Area Sampling Personal Samplinc; 

Number of 
"Inhalable" "Respirable" 3 Samp les 3 

Dust mg/m Dust mg/m 

14 3.52:t 0.98 3.83 :t 1. 06 

18 3.21 :t 1.09 3.58 :t 1.07 

11 1.62:t 0.44 1.93:t 0.23 

11 1. 29 :t 0.32 1.72 :t 0.26 

21 1.19:t 0.49 1. 57 :t 0.55 

12 0.92:t 0.23 1. 21 :t 0. 33 

25 0. 86:t 0. 35 1. 03 :t 0.37 

Level of Significance IV 2 P>0 . 05 I V 2 P> 0.05 s s 

I V 3 7 P ( 0.0005 I V 3 7 P( 0.0005 s s 

2V 3 7 P ( 0.005 2V 3 7 P( 0.0005 s s 

(Bahir Dar, 1988) 

I 

I 
I 
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C. RESPI RA TORY CONDITIONS 

The prevalence of byssinosis and other respiratory tract 

diseases is summarised in Table 3 and Fig. 2. 

The prevalence of byssinosis was high omong blowers 

(43 . 2%) and carders (37.5%) in comparison to 4 to 24% prevalence 

among workers in other sections. There is a statistically significant 

difference (P(O. 007) in the prevalence of byssinosis in the different 

sections and over an eight-fold increase in developing the problem 

in the blowing and carding sections as compared to the weaving 

and preparatory. 

The prevalence of byssinosis was relatively higher in 

females in the drawing, s implex, ring frame and preparatory sections; 

but otherwise, there is no statistically significant difference in the 

overall prevalence (Table 4). 

The prevalence of chronic bronchitis was also highest 

among the blowers (47. 7% ) and carders (45%) in comparison to 77 

to 32% prevalence among workers in ather sections. There is also 

a statistically significant difference (P(O. 007) in the prevalence of 

ch ronic bronchitis in the different sections and ... 

1 
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TABLE 3 THE PREVALENCE ' OF RESPIRA TORY DISEASES AMONG EXPOSED WORKERS 

MEAN AGE AND DURA Tl ON OF EXPOSURE 

SEC TIO N 

Blowing {1} 

Cardin g {2} 

Drawing {3} 

Simp lex{4} 

Ringframe{5} 

Preparatory {6} 

Weaving (7) 

Total 

Number 
Age Duration of BYSSINOSIS NO . {%} Chronic Bronch ial {Years} Exposure , Bronchitis Asthma Ex amined Mean + SD {Months} GJ GI Gil Total 

MEAN + SD 
No . { %} No. { %} 

44 41 . 3 + 7 . 3 201.9 + 87 . 2 3 {7} 7{ 15.9} 9{20 .5} 19{43.2}* 21{47.7)* 9{20.5}* 

40 41.5 + 6.9 200. 7 + 74 . 8 - 2{ 5} 13{32.5} 15{3 7 . 5}* 18{45}* 5{12 . 5} 

.-
25 39.9 + 6 . 6 239 . 6 + 68.5 3 {1 2} 1 {4} 2{8} 6 {24} 8{32 } 3{12 } 

42 40 + 6.8 235.3+ 69.4 3(7) 3{7.n 4{9 . 5} 10{23 . 8} 10{23.8} 3{7.1} 
-

174 37.5+ 6 . 5 233. 1 + 73.2 12{6. 9} 9{5. 2} 9{5. 2} 30{17.2} 32{20.7) 17{9.8} 

128 37.1+ 5.8 222.9 + 71.5 1 O{ 8} - 4{3. I} 14{10.9} 23{18.0} 15{11. 7) 

142 39 + 4.6 238.7 + 67 3 {2. I} 2{1.4} 1{0.7) 6 {4 .2} 25(.]7: 6} 12{8.5} 
, 

F====~g~=====Jg=;=g=g=====~~1g=J ~7g=~==J~£~=~L==~~£~L===~~£~=1L==1gg£1g=gL====1J~£~JL====_=g~£1g=gL======= 

* P < 0.001 

(Bahir Dar, 1988) 
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Section 

Blowinq 

Carding 

Drowinq 

Simplex 

Rinqframe 

Preparatory 

Weovinq 

. TABLE: 4 Th e Prevalence of Byssinosis Among Exposed Workers 

Mean Age, Mean Weight, Mean Height ond Duration of Exposure 

Number Age (Yrs] Duration of '. Height Weight Byssinosis . No. (%] 
Exposure 

Examined (Mean :t SD) (months) Mean Meon :t SD G i G I 
G " 

Total Mean :t SD 

M 44 41.3:t 7.3 20 1. 9:t87.2 167.5 + 6 . 9 60.6 + 9.8 3 (7] 7 (75.9) 9 (20.5] 19 (43 . 2] 

M 40 41.5+6.9 200 . 7+74.8 166.3 + 7.1 58.7 + 9.7 - 2 (5 ) 13 (32 . 5) 15 (37 . 5) 

M 10 40 + 8 . 8 222 . 2+77.7 165.4+8.4 55.2 + 8.5 - - - -

F 15 40.3 :t 4.9 247.3:t63.9 158.4 :t 6.2 60.3 :t 8 3 (20) 1 (6 . 7) 2(73.3) 6 (40) 

M 28 41.2 + 7. 6 233.1+76.4 168 . 8 + 6.3 61.7 +10.1 - 1 (3.6] 2( 7.1) 3 (70.7) 

F 14 37 . 6 :t 3.9 239.9:t55.3 158.5:t 7 53 :t 8.6 3 (21.4] 2 (74.3] 2(74.3) 7 (50] 

M 28 40.6:t 8.2 228.7:t80.9 167.1:t6.1 61.8:t8 - 1 (3. 6] 3(70.7) 4(74.3] 

F 146 36.4 + 5.8 233.1+73.2 157. 1 + 5.7 53.8 +10 . 3 12(8. 2) 8 (5; 5] 6 (4. 1) 26(77.8] 

M 37 36.9 :t 6.6 236. 1:t68.9 168.6 :t 6.7 60.7 :t 8.3 4(70.8) - - 4(70.8] 

F 91 37 + 5.5 242.6+64.2 157.4 + 6 . 8 52.5+8.9 6 (6.6) - (4.4) 4 10(71) 

M 135 37. 1 :t 7.8 238.7:t67 167 . 1 :t 6. 2 58.3 :t 9.1 3 ( 2.2) 2 (7.5) 1 (0 . 7) 6 (4.4] 

F 7 38 :t 3.7 245.1:t67.8 162.3:t 6.9 55 :tI3.5 - - - -

( Bahir Dar. 1988) 

Grand 
Totol 

19 (43 . 2) * 

15 (37.5)* 

6 (24) 

10 (23.8) 

30 (77.2] 

14 (70.9) 

6 (4 . 2) 

*P< 0.001 
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a four - fold increase it\li~,eveloPing the problem in the blowin g 

and carding sections compared to the weaving and preparatory 

ones . 

T he prevalence of bronchial asthma was also 

highest among the blowers (20 . 5%) in comparison to workers 

in other sections (P( 0.007) and there was also a three-fold 

increase in developing the problem in th J blowing section as 

compared to the weaving . 
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The duration af exposure ond the prevalence of respiratory 

diseases is presented in Table 5. Generally, the prevalence 

of byss inosis showed a significant increase (P (O. 007) with the 

du ration of exposure to Cotton dust in the tex tile mill. The 

prevalence of chronic bronchitis also showed a steady increase 

( P(O . OS) in workers exposed for a long duration of time. Moreover, 

there was a marked increase (P(O. 007) in the prevalence of bronchial 

asthma among exposed workers involved in dusty operations 

fo r longer durations. 

TobIe 6 presents the effect of cigarette smoking on the 

prevalence of byssinosis and other respiratory diseases. No 

difference of significonce (P)O . OS) was observed in the prevalence 

of byssinosis between smoking and non- smoking workers. This 

could be due to a small number of smokers, because of which 

there is a risk of a type 1/ error. Otherwise, the effect of smoking 

on the prevalence of chronic bronchitis was found to be highly 

significant (P(O. 007). 

A total of 32 Cotton Tex tile Workers out of the 595 study 

popu lation (5.38%) had unacceptable curves either by the reproduc­

ibility criteria or by an inability to perform any forced expiratory 

mon oeuvre and thus were excluded only from the pulmonary 
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TABLE 5 DURA TION OF EXPOSURE AND THE PREVALENCE OF RESPI RA TOAy DISEASES 

Duratian 
Number BYSS I NOSIS NO (%) Chron ic Bronchial 

of Exposure 
Examined Bronchitis Asthma 

(Years) Gl GI Gil TOTAL No. (%) No. (%) 

<: 10 Years 105 2 {1.9} lI(3.8} - 6(5.7} 17 {16.2} 2 (1. 9) 

10 - 20 Years 208 11 (5.3) 6(2.9) 8 (3.8) 25(12} lI3 (20.7) 12 (5.8) 

> 20 Years 282 21 (l.lI) 1 II (5) 3l1(12.1} 69(24.5} 77 (27.3) 50 {17.7} ", 

Tot a I 595 311 (5.7) 211 ('I) 42 (l. 1 ) 100(16.8} 137 (23) 64 (l0.8) 

P <: 0.001 P <: 0.05 P <: 0.001 

TABLE 6 THE EFFECT OF SMOKING ON THE PREVALENCE OF BYSSINOSIS 

- " 

NUMBER DURA T I ON 
GROUP 

EXAM I NED 
EXPOSURE (YEARS 

( MEAN + SD) + 

Smokers III 17. 1 + ? 2 -

Non or ex- 581 18.2 + i.6 
smokers 

+ N.S . (P> 0. 05) 
(Bahi r Dar , 1988) 

G l 

1 (7. I) 

33{5.7 

BYSS I NOSIS NO. (%) -CHRON I C BRONCHIAL 

GI Gil TOTAL 
BRONCH I TIS ASTHMA 

NO (%) NO. (%) 

1 {7. 1 } 1{7.1} 3(21.4}* 9 {64.3}** -

23{4} 41 (7) 97 (l6 . 7) 128{22} 64 (II ) 

* N . S . ** P <: 0.001 

-
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, 
function test analysis. II out of the 100 bys'sinatics (11 %) had spiragrams 

which did not satisfy the reproductibility criteria as did 21 non-

byssinatics 
.J 

The difference in the pre-and post-shift FEV I and FVC values 

was determined and a drop was noted in all groups but a sign ificant 

drop occurred only in the FEV I value among blawers (P<O . OI), carders 

(P<0 .025) and female ringframers (P<O .OI). 

As shawn in Fig. 3 there is a significant reduction in FEV I 

(P<O . OOI) at the end af the shift, mare than 10% or 20% among 

byssinatics when compared with the controls. There was 33.7% 

reduction in FEV
I 

>10% <20% and 53.9"{.reduction in FEV I mare than 

20%, (P<O. OOI) among byssinatics. Also a significant increase (P<O. OOI) 

in percentage reduction in FEV
I 

was noted with an increase in byssinosis 

grade . 

Otherwise, a 9.1% reduction in FEV I >10% < 20% and only a 

0.3% reduction in FE V I' mare than 20%, was noted among the control 

group (No.R. T.D.). 

Thus the overall reduction in FEV
I 

> 10% was 87.6% amang 

byssinotics where as only a 9.4% reductian in FEV I > 10% was noted 

among the control group revealing a significant difference. 
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The acute chan ges in FEV
I 

during exposure 

to cotton dust were further analysed (Table 7) according to 

Bouhuys et al (1970) as follows: 0 fall in FEV I of less than 

0.6 litres was considered as a non-acute effect- between 0.06 

and 0. 2 litres as a slight effect and more than 0.2 litres as a 

slight effect and more than 0.2 litres as a definite effec t. 

Acute effects occurred more in byssinotics as compared to 

those without respiratory tract diseases. The result wos 

statistically significant (P < 0.001). 

The chronic changes in FEV
I 

among exposed 

workers also analysed (Table 8). According to Bouhuys et al 

(1979), workers with FEV I greater than 80% of the predicted 

values were considered to have no chronic ventilatory impairment, 

those with FEV I 60 to 80% slight to moderate and those with 

FEV I ' less than 60% to have from moderate to severe impairment. 

The latter was noted to increase with grades by byssinosis. 

While 24% of byssinotics developed FEV I moderate 

to severe chronic changes (P < O. 001), only 10% of the non-

respiratory tract disease group (controls) showed similar changes . 

~ 
Apart from those with byssinosis, 31 % of the workers in the 

control group showed slight to moderate impairment and 68% 

had no chronic impairment. 
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TABLE 7: ACUTE CHANGES IN FEV,* DURING DUST EXPOSURE 

Group (No. R.T.D.) 
! 

Case Study Group I (Byssinosis - All Grades) Contro; 

.... '0 FEV, ACUTE CHANGES .... ~ FEV, ACU TE CHANGES 
1i~ 

., c: 
SEC T ION No Change Sl ight Acute ** ..Q '- No Change Slight Acute** EO'- EO EO 

:; EO <0 . 06 lit res O. 06-0. 21it. > 0.2 litres :; '" <0.06 litres 0.06-0.2 litres >0. 2 litres 
<:'" <: '< 

'< No. % No. % No. % llJ No. % No. % No. % llJ 

BLOWI NG 78 7 5.6 77 67. 7 6 33.3 77 - - - - 77 700 

CARD I NG 75 - - 8 53.3 7 46.7 73 - - - - 73 700 
> • 

DRAWI NG 7 - - 4 57. 7 3 42.9 6 - - - - 6 700 

SIMPLEX 20 7 5 72 60 7 35 9 - - 2 n . 2 7 77.8 

RINGFRAME 97 - - 60 65.9 37 34.7 27 - - 7 2:).9 20 74.7 

PREPARA TORY 70 - - 53 75.7 77 24.3 7 7 - - 3 27.3 8 72.7 

WEA VING 88 7 7. 7 52 59. 7 35 , 39.8 6 - - 2 n.3 4 66. 7 

TOT A L 309 3 .97 200 64 . 72 706 34. 3 89 - - 74 75.73 75 84.27 
======-======-=====-=====-======-===================-=======-========-======- ========-=====-============: 

Lung function was not recorded for 32 subjects. 

* Graded according to Bouhuys et 0 1.(7910). 

** The FEV 7 acute changes difference be[we", .~ cases and controls is highl! , sjgn/ffca~t (P <.0. 007) 

(Bahir Dar , 1988) 
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TABLE: 8 CHRON I C CHANGES IN FEV
I 

AMONG EXPOSED WORKERS 

FEV 1 

Byssinosis Number No. Change 

Prevalence Examined > 80% of 

Predicted Value 

No . % 

No. R. T. D(Controls) 309 (51.93) 210 67.96 

Byss inosis 

Gr ade J 34 (5.71) 20 58.82 

Gr ade I 24 (4 . 03) 11 45.83 

Gr ade " 42 (7.06) 9 21.43 

All Grades 700(16.81 ) 40 40 

Total 595 (100) 376 63.19 

Lu n g func tion was not recor ded for 32 sub jects 

* Graded according to Bouhuys et 01 . (1970) 

** P( 0. 001 

(Bahir Dar, 1988) 

CHRON I C CHANGES* 

Moderate Severe 

60-80% of ( 60% of 

Predicted Value Predicted Value 

No. % No % 

96 37.07 3 . 97 

13 38.24 1 2. 94 

8 33 . 33 5 20 . 83 

15 35 . 77 78 42 . 86 

36 36 24 24** 

197 32. 1 28 4. 77 
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The group without respiratory tract disease 
, 

(control group) was compared to both case study groups (all 

respiratory tract disease .ryroup), byssinotic group (case study 

group I) and chronic bronchitis and bronchial asthma group 

(case study group ") in respect of age, period of exposure to 

cotton dust- height and weight, pulmonary function, dust 

concentration and time weighted dust concentration (Tab les 9, 70, 

7 7 and 72). 

The cotton textile workers in the case study groups 

were slightly older in age and had slightly longer work tenures 

than those in the control group, and this difference in age and 

period of exposure to cotton dust was statistically significant 

(P(0.007). 

There was no signifcant difference regarding height 

and weight between the controls and the study cases (P > O. OS) . 



TABLE: 9 

Number 

Sex 

Age (Year) 
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Comporison of Byssinosis (case) with no 

Resp i ratory Tract Diseases (Controls) in Respect 

of Age, Period of Exposur e, Dust Concentra.tiC!'2, 

Time-Weighted Dust Concentration, Sex, Hei,ght, 

Weight (Mean i 50) and Pulmonary Function 

Byssinosis No. R. T. D. T-Value 

(Case) (Cantro/) (d.{= 407) 

100 309 

M 51 M 176 ,-
F 49 I f 133 

41.9 i 6 36.7 i 6.9 6.75 

Period of exposure 252. 1 i 61.3 205. 1 i 82.1 5.05 
(months) 

Height (ems.) 161.8 i 7.9 162.8 i 8.4 

Weight (kg) 55.6 i 9.2 57.2 i 9.8 

FEV 1 415.7 i 219 179.6 i 167. 2 

FVC 203.8 i 114.7 120 i 46.2 

% predicted FEV I 74.4 i 20 86 i 12. 8 

Dust Concen tration 1.89i 0.84 1.37 i 0.85 
(mg / m3) 

Time Weighted 551.3 i 190.3 270. 6 i 196.7 

Dust Concen tration 
3 

(mg years/m ) 

Lung funct ion for 32 subiects was not recorded 

(~ahir Dar, 1988) 

- 1.05 

- 1.45 

10.86 

10. 06 

- 6.48 

5.2 

11.99 

P- Value 

p < 0.001 

P< 0.001 

N . s 

N. s 

P<O . OOI 

P<O . OOI 

P<O. OOI 

P<O .OOI 

P<O.OOI 

-



'" 
58 

TABLE: 10 Comparison of Chronic Bronchitis (Cas e) with na 

Respiratory Tract Diseases (Controls) in Respect af Age, 

Period of Ex posure, Dust Concentration, Time Weighted 

Dust Concentration, Sex, Height, Weight (Mean :t SO) 

Number 

Sex 

Age (Year) 

Period of Exposure 
(months) 

Height (cms.) 

Weight (kg.) 

FEV 1 

FVC 

% Predicted FE V 1 

Dus t Concentration 
(mg/m3) 

Time Weighted 

Dust Concentration 

3 
(mg years / m ) 

And Pulmonary Function 

M 

F 

Chron ic 
Branchitis 

(Case) 

137 

83 

54 

40.3 :t 6.5 

257.2:t 58.2 

162.5 :t 7.8 

56.2 :t 8.6 

275.2:t 187 

155.9 :t 85.4 

78.8:t 16.8 

No. R. T. D. 

(Contra/) 

309 

M 176 

F 133 

36.7:t6.9 

205.1 :t 82.1 

162.8:t 8.4 

57.2:t 9.8 

179.6:t 167.2 

120:t 46.2 

86 :t 12.8 

1. 51 :t 0.94 1.37 :t 0.85 
I 

388.6 :t 287 . 8 270.6:t 196 . 7 

Lung funct ion for 32 subjects wos not recorded 

(Bahir Dar, 1988) 

T - Value 

(dif'" 444) 

5.29 

6.89 

- 0.34 

- 1. 04 

5.51 

5. 89 

- 5.77 

1. 56 

5. 16 

P- Value 

P < 0. 007 

P < 0. 007 

N.S 

N. S 

P< O. 001 

P< 0.001 

P< 0. 001 

N . S 

P< 0. 00 7 



= 60 = 

A statistically significant (P < 0.007) across­

shift decrements in FEV 7 and FVe and also a decrease in the 

percentage predicted FEV 7 were noted in the case study groups 

when compared with the control group. The byssinotic grou p 

showed a s ignificantly greater across-shift decrements in FEV 7 

as compared to the other case stUdy groups and the control 

group (P < 0.007) . 

The mean dust concentration was higher in th e 

case study groups than in the contral group, though the 

differences were significant only in the byssinotic group and 

when all the respiratory tract diseases were considered together 

(P < 0.007). 

Th e time weighted dus t concentration was 

markedly high in the byssinotic group (P < 0.007) as compared 

to the other case study groups and the control group. A 

significantly high (P < 0.007) time weighted dust concentration 

between the case study groups and the control group was also 

noted. 



TABLE: 77 

V A R I A B L E 

Number 

Sex 

Age (Year) 

Period of Exposure 
(manths) 

Heigh t (ems) 

Weight (kg) 

FEV 7 

FVC 

% Predicted FEV 7 

Dust Concentration 
(mg/m3) 

Time Weighted 

Dust Concentration 

(mg y ears / m 3 ) 

= 67 = 

Comparison of Bronchial Asthma (Case) With no 

Respirator y Tract Diseases (Controls) in Respect of 

Age, Per iod of Exposure , Dust Concentration, Time 

Weighted Dust Concentration, Sex, Height, We i ght 

(Mean i SO ) and Pulmonary Function 

Bronchial No . R. T. D. T - Valu e 

Asthma (Case) (Contra/) (d.f=377 ) 
P- Value 

64 309 

M 32 M 776 

F 32 F 733 

42.7 i 5. 6 36 . 7 i 6.9 6.38 P < 0. 007 

265.8 i 55.6 05 . 7 i 82. 7 5.54 P < 0. 007 

767.9 i 8. 7 762 .8 i 8. 4 - 0.78 N.S 

55. 8 i 9. 7 57.2 i 9.8 - 7.05 N.S 

292. 7 i 208.9 779 . 6 i 767.2 4. 59 P < 0.007 

767 . 6 i 722.5 720 i 46.2 4. 52 P < 0.007 

78.8 i 77 86 i 72.8 - 3. 79 P < 0. 007 

7.55 i 0.9 7.37 i 0.85 7.5 N.S 

477. 7 i 272.3 270.6 i 796.7 4.77 P < 0. 007 

Lung function fo r 32 subjects was not recorded. 

(Bahir Dar, 1988) 
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Comporison of All Respiratory Tract 

Diseases (Coses) With No Respiratory Tract 

Diseases (Controls) In Respect of Age, Period of 

Exposure, Dust Concentrotion, Time Weighted Dust 

Concentrotion, Sex, Height, Weight (Mean + 50) 

And Pulmonary Function 

All R. T. D. No. R. T. D. T - Value 

V A R I A B L E (Case) (Contro!) (d.f=593) P- Volu e 

Number 286 309 

Sex M 747 M 776 

F 739 F 733 

Age (Year) 39.47 :!: 6.77 36.72 :!: 6.89 4.98 P < 0.007 

Period of Exposure 231.56 :!: 73.33 205.71 :!: 82.05 4.24 P < 0. 001 
(months) 

Height (ems) 161.72 :!: 8.36 162.8 :!: 8.38 - 1. 61 N.S 
I 

Weight (k g) '56.29 :!: 9.65 57. 22 :!: 9.76 - 1. 19 N. S 

FEV 1 258.6 :!: 180.7 179 . 6 :!: 167.2 5.68 P < 0. 00 7 

FVC 749.3 :!: 88.3 120 :!: 46. 2 5.26 P < 0. 001 

% Predicted FEV 1 82. 1 :!: 16.5 86 :!: 12. 8 - 3.31 P < 0. 001 

Dust Concentration 1.61 :!: 0.94 1.37 :!: 0.85 3.43 P < 0. 001 
(mg/m 3 ) 

Time tveighted 367.82:!: 246.84 270.61 :!: 196.7 5.47 P < 0.007 

Dust Concentration 

(mg years/m3) 

Lung fun c tion for 32 subiects was not r ecorded. 

(Bahir Dar, 1988) 
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The case study and control groups of cat ton tex tile workers 

in the study were reg rouped accordin g to the frequency distribution 

of the time weigh ted dust concentration, i . e . thos e rated in the 

upper third of the time weighted dust concentration (between 366 . 72 
OJ 

and 7782.72 mg months/m-) ° as those with a high cumulative dust 

exposure, and others rated in the lower third af the time weighted 

dust concen tration (between 783 . 36 and 206 . 4 mg months /m 3) as 

those with a low cumulative dust exposure; assuming the present 

dus t levels were more or less similiar to the past ones . 

Th en each respiratory tract d isease - identified either 

by inter view through questionnaire, pulmonary function test and/or 

pas t history of illness - the identified respiratory tract diseases 

all toge ther, and the symptoms of respiratory impairment and period 

of absence from work due to sickness in all these cases, considered 

as indi v idual cases, were cross-tabulated with the control group 

with respec t to the high and law cumulative dust expos ure ( Table 

73 and 74). 

I , 
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The significance of the degreee of associotion 

between the cumulative dust exposure and the occurrence of 

the diseases was determined by the magnitude of the results 

obtained from chi-square analysis. Further, the degree of 

ossociation between the cumulative dust exposure and the 

individual respiratory tract diseases and these altogether was 

measured by the odds ratio. Finally, the 95% confidence 

interval of the odds r.atio was determined. 

From the cross-tabulated analysis it was found 

that the estimated relative risk with which a cotton textile 

worker could contract byssinosis and/or other respiratory tract 

diseases from high cumulative cotton dust exposure was 

statistically significant (P < 0.007) than from low cumulative 

cotton dust exposure. 

The estimated relative risk of developing byssinosis 

in high cotton dust exposure compared to low exposure was 27.76 

with a 95% confidence interval of 8.47 and 56.26 (x 2=64.47, P<0.007) 
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TABLE: 73 COMPARISON OF CASES (BYSS I NOS I S AND OTHER RESPIRA TORY TRACT DISEASES GROUPS) 

WITH CONTROL ( NO RESPIRA TORY TRACT DISEASE GROUP) USING TIME WEIGHTED DUST CONCENTRA TlO N 

High Time Weighted Low Time Weighted I Odds 95% 
Dust Concentration Dust Concentrot ion 2 

G r 0 u p (366.72 - 77B2.72) (7B3.36 - 206.4) 
X (7 d.f.) P- Value 

Ratio Confidence 

(mg months l m3) (mg months l m3) 
Interval 
(C . I . ) 

No. % No. % ';t 

Control 

· No R. T.D 7B (3B. B) 723 (67.2) 

Cases 

· A ll R. T.D 722 I (63.2) 77 (36.B) 23.46 P<0.007 2.77 (2. 4B, 2. 94J 

· Byssinosis 69 (93.2) 5 (6.B) 64.47 P<0.007 27.76 ( B. 47, 56.26) 

· Ch r onic Bronchitis 67 (69.B) 29 (30.2 ) 24.96 P<0.007 3. 64 (2.76, 6. 77 ) 

· Bronchial Asthma 29 (lB.4) B (27.6 ) 79.79 P<0.007 5. 72 (2.4B, 73 . On 

· Pulmonary 72 (75) 4 (25) 7.99 P<0.07 . 4.73 (7. 46, 75.7B) 

Tuberculosis 

. Pneumonia 32 (67 . 5) 20 ( 3B . 5) B. 6B P<0. 07 2. 52 ( 7. 34, 4.77 ) 

Hay Fever 67 (67. 5) 42 (3B . 5) 74.59 P<0 . 007 2. 52 (7 . 55, 4. 06) 

(Bahir Dar , 1988) 

I 
I 
I 

i 
i 

, 
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The estimated relative risk of developing 

bronchial asthma, pulmonary tuberculosis, chronic bronchitis, 

pneumonia and hay fever accountable to high cumulative dust 

exposure was statistically signifcant (P < O. 01 and P < O. 001). 

The odds ratio were 5.72, 4.73, 3.64, 2.52 and 2. 52 respectively, 

with a 95% confidence interval of (2.48 - 13.04), (1.46 - 15. 18), 

(2.1 6 - 6.11), (1.34 - 4.71), and (1.55 - 4.06) respectively. 

The estimated relative risk of manifesting 

shortness of breath while walking up a slight hill or hurrying 

on level ground was 3.86 with a 95% confidence interval of 

2.36 and 5.7 (x
2 

= 34.77, P< O. 001), that of shortness of breath 

while walking on level ground with persons of the same age was 

6.39 with a 95% confidence interval of 3.6 and 11.25 (x2 = 46. 18, 

P< O. 001) and that of shortness of breath even when walking 

at own pace was 17.43 with a confidence interval of 6.62 and 19.89 

2 
(x = 27.5, P<O. 001) for those exposed to high cumulative cotton 

dust and then developed r espiratory tract diseases compared to low 

cumulative cotton dust exposure. 
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TA BLE 74 

G R 0 U P 

Control 

. No R. T. D. 

C as e s 

. Sob Hill 

Sob Level 

Sob Pace 

Sick Week 

More Illness 

( Bahir Dar, 1988 ) 

COMPARISON OF SYMPTOMS OF RESPIRA TORY IMPAIRMENT AND PERIOD OF 

ABSENCE FROM WORK DUE TO SICKNESS IN THOSE CA SES WIT H HIGH 

AND LOW TI ME-WEI GHTED DUST CONC EN TRA TlO N WITH " NO RESPIRA TORY 

TRA CT DISEASE" GROUP AS CON TROL 

High Time Weighted Low Tim e Weighted 
Dust Concetration Dust Concentration ODDS 
(366. 72 - 7782. 72 ) (783 . 36 - 206.4) x 2 (7 d.{.) P Vo lue Rat i a 

(mg months / m3 ) (mg months / m3 ) 

No. ( %) No. ( %) 1-

78 (38.8) 723 (67. 2 ) 

772 (70) 48 (30) 34.77 P<0.007 3.68 

8-/ (80.2) 20 (7 9 .8) 46.7 8 P<0 . 007 6.39 

29 (87.9) 4 (72.7) 27. 5 1'<0.007 77.43 

64 (77 . 9) 25 (28.7) 27.05 1'<0.007 4. 04 

32 (69. 6) 74 (30.4) 73.77 1'<0 . 00 7 3.6 

95% 
Confidence 

Interva l 
(C. I.) 

., 

(2.36, 5.7) 
-

(3.6, 11.25) 

(6.62, 79.89) 

(2.36, 6 . 96) 

(7.8, 7.77) 
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Also, those who developed the respirotory tract 

diseases accountable to high cumulative cattan dust exposure 

exercised a four-fold periad af absence from work for one week 

or more in a year than those exposed to low cumulative cotton 

dust. The difference was statistically significant (P(O. 001). 

, The coefficients and their significant levels for 

exposure variables deri ved from multiple regression models for 

.6 FEV 1%' L:. FVC%, prevalence of byssinosis, chronic 

bronchitis, bronchial asthma, pulmonary tuberculosis, pneumanio , 

and hay fever are shown in Tables 15 and 16. 

The regression variables described in the models 

and presented in Table 15 were age, height, weight, 

L1 FVC%, byssinosis and total dust. The dependent variables 

were ..6 FEV 1, L:I. FVC and byssinosis. The type of 

multi variable analysis carried out was stepwise multiple 

r egression. 
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The results indicate a highly significant (P(O. 001) 

dose-response r elationship between across -shift percentage 

changes in FEV 1 and FVC and time weighted co tton dust con­

cen tration, and also between the prevalence of byssinosis and 

cumulative time weighted dust concentration. 

A significant negative relationship (P(0 . 05) wi th 

weight was noted in all workers in the byssinosis model and in 

the case of L:::. FVC% models, it was noted only in moles. 

Also, a significant positive relationship (P(0 .05) with age was 

observed in all workers in the .6. FVC% model . 

A linear dose-response relationship was estimated 

in each model by the regression coefficient for cumulative 

exposure, controlling age, height and weight and a high ly 

sign i ficant (P(O . 001) dose-response relationship was noted . 



TABLE: 75 

Byssinosis* 

D. FEV ** 7 

6. F VC*** 
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REGRESS I ON COEFFI C I ENTS FOR TIME 

WE I GHTED COTTON DUST CONCENTRA TlON, 

AGe HEI GH T AND WE I GHT IN BYSSINOSIS 

AND PULMONARY FUNCTION MODELS 

MALE FEMALE ALL WORKERS 
VAR I ABLE 

(N = 323) (N = 272) (N = 597) .. 

Total Dust 0.002± 0.002± 0. C02± 

Age 0.059 O. 704* 0. 079 

Weight - 0.072+ - 0.709* - 0.07+ 

Height - 0.07 0.002 0.033 

Total Dust 0.227± 0.767± 0.207± 

Age 0.095 0.009 0.06 

Weight - 0.07 - 0.077 - 0. 045 

Height - 0.078 - 0.044 0. 077 

Total Dust 0.085± 0.044± 0. 067± 

Age O. 77 5 0.075 7.088+ 

Weight - 7.029+ 0.033 - 0.079 

Height 0.039 0.072 0.048 

Lung function was not recorded for 32 subjects 

± P< 0. 007 

+ P< 0.05 

N. B . For differences between sexes, after allowance for age, height and weight 

*MALE F ( 7 and 320 d. f,) = 98.96 P< 0.000 and R2 = 0.23627 
*FEMALE F (7 and 277 d. f.) = 44.96 P< 0.000 and R2 = 0.7 4229 

** MALE F (7 and 302 d . f,) =52.53 P<0 . 000ondR2 =0.74700 

** FEMALE F (7 and 257 d. f.) = 77.2 P< 0.0000 and R2 = 0.05967 

** * MALE F (7 and 302 d.f.) = 22.74 P< 0.000 and R2 = 0 . 06477 

*** FEMALE F (7 and 257 d. f.) = 11.05 P< 0.01152 and R2 = 0.071172 

( Bah ir Dar, 1988\ 
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A significant (P< 0.05) dose-response relation­

ship with cumulative cotton dust exposure was shown by the 

pulmonary tuberculosis prevalence model but like that of 

pneumonia, no significant relationship was observed either with 

the current cotton dust exposure or with the work tenure. 

Models for bronchial asthma and hay fever 

prevalences indicate that there was a significant dose-response 

relationship with the cumulative cotton dust exposure 

(P< 0.05, one tail test). Otherwise, no significant relationship 

with the current cotton dust exposure (elutriator dust measure­

ment) was observed. 

Furthermore, hay fever and bronchial asthma 

prevalence models sh"wea a significant relationship (P< 0.01 and 

P< 0.05) with longevity in the cotton textile mill. 

Models for tJ. FVC showed a 

highly significant (P< 0. 001) relationship with the time-weighted 

cotton dust concentration; however, no signifcant relationship 

was observed with the current cotton dust exposure and longevity 

in the co tton textile mill. 
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Regression Coeffic ients fo r .Reriod of Exposure, 

Current Co t ton Dus t Exposur e and Cumulative 

Cattan Dust Expos ure in Byss inos is, Chronic 

Br onchitis, Bronchial Asthma, Pulmonary 

Tuberculosis, Pneu monia, Hay Fever & 

Pu lmonar y Function Models 

Current Exposu r e Cumulati ve Exposure] 

Period of Exposu r e Co t ton Dust Cotton Dust 
Symp tom (months) Concentration Concentration 

( mg/m3) (mg months/m 3 ) 

Byss inos is 0. b02# . 0.308# 0.007 # 
j 

Chron ic Br on chitis 0.042** 0. 065 3.76 E-04# 

Bronch ial Asthma 0. 066* 0. 77 7 .** 
0. 075 

Pulmonar y 8. 65 E-04 0. 0 77 7.26 E-05* 
Tu ber cu los is 

Pn r! umon ia 0. 046 0. 055 7. 84 E- 04+ 

Hay Fever 7. 74 E- 04+ 0.066 0.077** 

6. FE V
7 

0.427 0.054 0. 754## 

6. FVC 0. 005 0.006 0.06# 

# P < 0. 007 

+ P < 0. 07 

* P < 0. 05 

** P < 0. 05 in one tail test (this i s cons ider ed . since t he 

h ypothes is f r om the outset was un indi reCtiona/) 

N . B . Gener al Models : 

(Bahir Da r 1988) 

Symp tom = 130 + /37 (age) + fh (sex) + 133 (height) 

+ /3 4 (we i ght ) + /35 (exposure) x £ 
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A stepwise multiple regression analysis was 

also carried out where the symptoms of respirotory impairment 

and the period of absence from work due , to illness were , 

considered as dependent voriables. The independent variables 

in the analysis were age, height, weight, sex, monthly income, 

household size and time weighted dust concentration. 

In all the models for symptoms of respiratory 

impairment, i. e. shortness of breath when walking up a 

slight hill or hurrying on level ground model, shortness of 

breath when walking on level ground with persons of the same 

age and shortness of breath even when walking at own pace 

model, the dose-response relationship with time weighted cotton 

dust concentration was highly significont (P(O . 0000). 



CHAPTER V 

DISCUSSION 



v. DIS C U S S IO N 

T hough initially described in Lan cashire and Northern 

Ireland, byssinosis is now known to occur world-wide despite 

the fact that reports from eastern Europe and develaping nations 

are few . When developing -countries expo"lI!i their tex tile industries 

and begin to recognise the problem of cotton dust exposure as a 

s ign ificant public heal th problem, they will undoubtedly begin to 

report to the rest of the world. Such reports ha ve been documented 

from Egypt (47), Sudan (40 ), Tan zania (67) an d Hon g Kong (68). 

This paper describes the first epidemiological s tudy o f 

cotton textile workers in Ethiopia using diagn ostic criteria and 

equipment similar to those used in the United States and Great 

Britain. 

A few s tudies of cotton tex tile workers ha ve looked into 

the prevalence of respiratory symptoms and lung function compared 

with those of control subjec ts (74, 42, liS, 87) . Th ere is also a 

limited number of studies that have reviewed lung function in 

cotton textile workers with and without byssinosis or bronchitis 

(65, 80, 82) . Our analysis cansiders workers exposed to cotton 

dust in the tex tile factory with respiratory trac t diseases as case 

study group and without respirator y tract disease as control group . 

The resutls of our study showed that the concentrations 

of airborne cotton dust in the different sec tions of the surveyed 
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textile mill, which is a typical example of the cotton industry 

in Ethiopia, were very high, with concentrations greatly in 

excess (nearly 4 to .17 times) of 0.2 mg / m3 of dust - the 

Threshald Limit Value (TL V) recommended for cotton dust -

collected by a vertical ·elu trdiator sampler (A cel H ,7983) (69) 

(see Fig. 4) . This was in accordance with reports on other 

cotton mills (42,77, 72). 

Our results showed that the concentrations of cotton 

dust collected by the vertical elutriator sampler were slightly 

less than those collected by the personal gravimetric dust 

sampler . The 'inhalable' and 'respirable' fraction was highest 

in dust collected at the early stages of yarn production. The 

results obtained are similar to those reported by others. The 

earlier processes are dustier than the later ones (70, 77, 74) . 

Our study showed an overall prevalence of byssinosis 

of 76.8% (75.8% in males and 78% in females) among textile workers 

in Bahir Dar Cotton Textile Mill. 

Inspite of observations in some recent studies (93) 

regarding the considerable confusion that existed about the 

characteristic clinical manifestations of byssinosis in textile 

workers, namely chest tightness, 'Monday sickness', and presence 

of symptoms of respiratory tract irritation, i. e. cough and phlegm, 

we found chest tightness and occurrence of one or more of the 
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characteristic respiratory symptoms on the first working day 

after absence from work for at least one day in 700 percent 

of the byss inotic workers. This was similar to Schilling's 

classic description of byssinosis (24). 

The relationship of these manifestations with work 

was also one of the important fea tures of the diseas e, i. e. 

symptoms develop soon or after a few hours of exposure to cotton 

dust and most often after the weekend break, that was considered 

in our study. 

Another observation was that, in the maiarity of cases, 

the weekend break in the Bahir Dar Textile Mi ll was only for one 

day and the workers still complained o f the symptoms even after 

this shorter period of absence from work, which is 48 hours 0/" 

more in western countries. Byssinotics also suffered from a 

greater intensity of the symptoms after returnin g to work from 

holidays or from a leave of a few days duration. 

Eventhough the maiority of byssinotics hod symptoms 

of chronic bronchitis (55%), bronchial asthma (34%), intermittent 

allergic rhnitis (60%), and also a post history of pneumonia (24%) 

and pulmonary tuberculosis (70%), chest tightness and 'Monday ' 

(first day working) sickness were found in 700 percent of the 

byssinatic workers in our study, and this, therefore, distinguished 

byssinos is from other respiratory diseases. 
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Thus, in general, estimates for the prevalence of 

byssinosis in cotton textile workers in different countries are 

very much varied. In 7956, Schilling {74} reported on two 

groups of workers with 42% (among 304 cardroom workers) and 

57% (among 783 middle-aged mole cordroom and blowroom workers) 

prevalences of byssinosis grades and II. Merchant and 

colleagues (56) es timated a 72. 7% prevalence of byssinosis at 

0 .2 mg/m 3 of dust exposure. Martin and Higgins (78) found 

only 8% of more than 6,600 current employees with byssinosis. 

Imbus and ,Scih (54) found only 3% of female and 5.7% of male 

cotton textile workers with byssinosis in their study for over 

70,000 current employees. Eisen EA and colleagues (76) found 

only 7.7% prevalence of byssinosis in workers employed in the 

opening through spinning operations at two cotton textile plants 

in Shanghai, China. Beck and colleagues (66) reported byssinosis 

prevalences of 22% in males and 76% in females in cotton textile 

workers in Columbia', South Carolina. Molness and colleagues (74) 

estimated an 77 % prevalence of byssinotic symp toms in 797 workers 

from two textile mills in Ontario, Canada, and Molyneaux and 

Tombleson (42) found an even higher 57% prevalence of byssinosis 

in the coarse mills in Lancashire, where symptoms of the disease 

developed in less than five years of exposure (25% of exposed 

workers developed byssinosis in two years). From Africa, 

Noweir and colleagues (70) found that more than 7% of total examined 

workers in an Egyptian catton textile industry were byssinotics. 

J 
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EI Karim and colleagues (77) reported a 46% prevalence of 

byss inosis in the Khartoum weaving and spinning company . 

We hypothesized that the prevalence of byssinosis 

directly corresponds to the level of cotton dust and our results 

support this hypothesis. It was originally believed that byssinosis 

is closely related to overall dustiness (n) but it has been shown 

more recently that the 'respirable' and 'medium' components of 

the total dust correlate most sign ificantly with the prevalence of 

symptoms (Ion. According to Gilson et 01 (l08) cotton dusts 

have been conveniently classified into 'coarse' - > 2mm; 

'medium' - 2 mm down to 7 mm; and 'respirable' < 7mm. Thus, 

with the high concentration of 'inhalable' and 'respirable' cotton 

dust in the different sections of the textile mill where this study 
, ! 
.... 11 

was carried out, our findings completely agree with Molyneu x and 

Berry (IOn. Th e high prevalence of byssinosis in the blowing 

(43.2%) and carding (37.5%) process in Bahir Dar Textile Mill 

correspond to the high dust level and is similar to that reported 

by Khoga/i (40), EI Karim (77), Cinkotai (86), Dug e t 01 (8n 

and Parikh (88). Byssinosis grade I was more than two-fold 

prevalent among blowers and carders where dust concentration 

was twice than in other sections. Th e high prevalence of byssinosis 

in drawing, simplex and ring frame spinners may be due to the 

fact that the level of cotton dust was still high in these sections . 

These sections are not segregated from the card room and this may 

also explain the closeness of dust levels in these three sections. 

, . , 
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We also hypothesized that the prevalence of byssinosis 

direc tly correspond to the duration of exposure to cotton dust 

and again our results support this hypothesis. In spite of 

the controversy surrounding the relationship between the 

prevelance of byssinosis and the duration of expos ure, our 

s tudy showed a significant increase in the prevalence of 

byssinosis with duration. The same relationship has also been 

observed in Sudan and Egypt (70, 71, 72). Th e progression 

in the stages of the disease in relation to the duration of 

exposure observed in our finding support previously reported 

conclusions that the different grades of byssinosis succeed 
I 

each other in diseased syPiec ts (70, 71, 72). 

Our results also showed that there was a significant 

association between the prevalence of byssinosis and time-weigh ted 

dust concentration (cumulative cotton dust exposure). This is 

in agreement with Fox et al (46), where dust exposure expressed 

in terms of a time-weighted dust measurement has been reckoned 

that approximately 10 percent of workers exposed to 0.5 mg /m3 

of co tton dust for 40 years will have byssinosis. 

In general possible explanations of dissimilar prevalences 

of byssinosis in this study between sections are variations 

between dust at different stages in cotton processing and, in part, 

differences between dust le vels experienced by individual workers 

and dust sampling results as is exemplified by the stationary vertical 

elu triator and the personal dust sampler that moved with 
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the worker over a large workin g area. This observation 

is in agreement with Berry, Malyneux and Tombleson (45). 

The differences in byssinasis prevalence reparted 

for operatives working on similar processes in various countries 

may be due to dissimilar working conditions and lon gevity in the 

textile factory, and dust. composition and concentrations on 

one hand and individual idios yncracy an d immunological reactivity 

on the other. L 

We had a hypothesis that the prevalence of byssinosis 

among tex tile workers involved in dusty operations is more pro­

nounced in smokers than non-smokers. Our results showed that 

smoking had no significant relationship with the prevalence of 

byssinosis, probably because of the small number of smokers in our 

study. Hence , due to this small number, there was a ris k of 

a type " error. Otherwise, according to Elwood et al (51), 

Bouhuys et al (7 8), Fox et al (45), Merchant et al ( 52) and Berry 

Molyneux & Tomblesan(45} among cotton workers smokers have 

significantly more byssinosis of each grade than non -smokers 

after dus.t concentration and length of exposure are allowed for. 

Merchant et al(53) had also concluded that by ssinosis and 'chronic 

bronchitis' (mucus hypersecretion) are both influenced by cotton 

dust exposure and 'cigarette smokin.g . 

In our study, the overall prevalence of chronic 

bron chitis was 23% and it was more prs; valent among workers in 

sections with greater dust levels, i. e.Blo wers (47.7%) and carders 

(45%). A significant dose response relationship between 
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chronic bronchitis ond time-weighted dust concentration had 

also been observed in our study. Although Fox et al (116) an d 

Berry, Molyneux and Tamb!esc" (liS) found that the pre valence of 

' chronic bronchitis' is not related to dust concen trations, this 

relationship of dust concentration with prevalence of chronic 

bronchitis in our study is in agreemen t with those of Berry e t al (liS) 

EI Karim (71), Khogali (89) ond Merchant et al(52). 

Eventhough 55 workers with byssinosis and 20 with 

bronchial asthma had symptoms of chronic bronchitis, in our 

finding chronic bronchitis was diagnosed by its typical history 

of excessive mucous production sufficient to cause cough with 

expectoration for at least 3 months in a year for more than 2 

consecutive years. Since chronic bronchitis, with or without 

obstruction by usual functional criteria, can be diagnosed by 

history obtained from standard questionnaires, it is not s urprising 

that there are good prevalence data for only chronic bronchitis 

in chronic obstructive pulmonary dis eases (911). 

Several subclassifications of chronic bronchitis ha ve 

been proposed: 'Simple chronic bronchitis' describes a condition 

characterized by mucoid sputum production and 'chronic muco­

purulent bronchitis' by persistent or recurrent purulence of 

sputum in the absence of localized suppurative diseases such as 

bronchiectasis. Since there mayor may not be obstruc tion 

as assessed by the use of the forced expiratory vital capacity 



manoeuvre, 'chronic bronchitis with obstruction' deserves 

a separate classification. There is a further subset of 

patients with chronic bronchitis and obstruction who experience 

severe dyspnonea and wheezing in association with inhaled 

irritants or during acute respiratory infections. Such patients 

are said to have 'chr'Qnic infective asthma' or 'chronic asthmatic 

bronchitis'. Patients with this condition and asthma who may 

also have 'chronic airways obstruction' may present a confusion. 

The patient with chronic asthmatic bronchitis has a long history 

of cough and sputum production with a later onset of wheezing, 

whereas the asthmatic with chronic obstruction gives a long 

history of wheezing with later anset of chronic productive cough (94). 

According to oil surveys, femoles are less often affected than 

males which was also true in our findings. 

Although cigarette smoking is the single most important 

etiologic factor of chronic bronchitis, as also supported by 

our finding, occupational and environmental exposures are now 

receiving more attention (94). 22 chron ic bronchitis coses also 

complained of signs and symptoms of intermittent allergic rhinitis 

and also among cases of chronic bronchitis, 5 gave a past 

history of pneumonia and 19 of pulmonary tuberculosis. 

Although chronic bronchitis, in the context of mucous 

hypersecretion is often associated with byssinosis (54), a state 

of irreversible (i. e. non-asthmatic) air flow obstruction in textile 

'p 
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workers which is primarily attributable to vegetable fibre dust 

and not to smoking is much less certain . But, a study of a 

large number of male and female textile workers over the age 

af 45 campared against control subjects in respect af age, sex 

and smaking habits suggested that there was an excess of chronic 

cough, wheezing, dypnaea and persistent ventilatory impairment 

in the workers. Work in textile mills was the main variable 

affecting the prevalence of the symptoms but smoking was an 

additional significant variable related to all those features except 

dyspnoea (81). However, the pathological studies do not support 

the notion that irreversible airflow obstruction is an ultimate stage 

of b yssinasis. 

Our finding . also showed that the overall prevalence 

of bronchial asthma was 10.8% and, like that of byssinosis and 

chronic bronchitis , was also highest among the blowers (20.5%) 

and had a significant relationship with the cumulative catton 

dust exposure . A majority of the asthmatics developed the 

problem after they hod worked for several years in Bahir Dar 

Textile Mill. 

Asthma is a disease of the airways characterized by 

increased responsiveness of the tracheobronchial tree to multiple 

stimuli. It is physiologically manifested by a widespread narrowing 

of the air passages which may be relieved spontaneously ar by 

therapy. Asthma is clinically manifested by paroxysms of 

dyspnoea, cough and wheezing. It is an epidosic disease, acute 

exacerbations being interspersed with symptam free periad. 
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In the textile mill where we carried out our study, 

a moiority of the asthmatics gave seasonal histories af attacks 

which were short-lived, lasting from minutes to haurs, after 

which they seemed to recover campletely. Hawever, some exper-

ienced a certain degree of obstruction daily without superimposed 

severe episodes and a few, severe obstruction persisting for 

days and even weeks for which they were admitted and managed 

in the textile mill clinic and Felege Hiwot Hospital in Bahir 

Dar. However, when we carried out data collection, 

only a few had mild episodes that subsided with treatment and 

few days rest; otherwise, a maiority of the cases were asymptomatic. 

The prevalence and incidence of asthma in various 

ports of the world is difficult to assess with certainty because 

of lock of reliable population-based figures where uniform 
; 
I 

diagnostic criteria was used. However, in the United States, 

data from a national health survey indicates that 3% of the 

population suffers from this disease. Similar figures have been 

reported from other countries, but for unknown reasons, asthma 

is uncommon in New.· Zealand highlanders, American Indians, 

Eskimoes and West Africans (94). 

Bronchial asthma occurs at all ages but is predominant 

at early age. About one-half of cases develop before the age 

of 70 and another third before 40. In childhood, there is a 

2: 7 male to female preponderance which equalizes by the age of 

3i94 ) In our finding, the mean age of the asthmatics was 
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42. 7 which was relat~vely higher than the other respiratory 

case groups and control group; but otherwise, no significant 

variation in age and sex was observed. 

In our study, a majority of the asthmatics gave 

negative family histories of allergy but 34.4 percent had hod 

intermittent symptoms of rhinitis which was mostly seasonal. 

Usually, they hod attacks between the months of July and 

November and some experienced a non-seasonal fo rm with 

aggravation of the symptoms when working continuously in the 

dusty sections of the tex tile mill, as a consequence of which 

developed a habit of taking regular medicol rest. 

Some agents in the working environment induce 

asthma by effects similar to those of pharmacologic agonis ts. 

In such condtions, it is expected that there could be a dose-

response relationship between exposure and response . When 

the dose is high enough, all exposed subjects are expected 

to develop bronchoconstriction. There is considerable controversy 

as to whether these agents, by causing reversible air-flow 

obstruction, actually give rise to 'asthma' in the usual sense 

because they da not give rise to eosinophilia or nonspecific 

bronchial hyperacti\\ity: 
i I • \ 

Cotton dust extracts were found to induce histamine 

releose from isolated human, pig, cow and sheep lungs and were 

also found to contain histamine (90). However, it is thought 
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that the amaunt of histamine present in catton dust extracts 

is too small ta induce branchaconstriction in vivo (91). 

Cotton dust is known to be contaminated with bacteria and 

fungi and thus the presence of endotoxin in it had been 

described. The endotoxin was found to activate the complement 

system (92 ) with su'bsequent generation of anaphylotoxins and 

release of histamine and leukotactic substances. 

From an etiologic stand point, asthma is a heterogenous 

dis ease and attempts to define it in e tiologic terms have proved 

difficult. Hawever, it is important to emphasize that the common 

denominator underlying the asthmatic diathesis is a non-specific 

hyper-irritability of the tracheobronchial tr€!e. 

Thus, the distinction between various types of asthma 

may often be artificial, and the response of a given substance 

may be initiated by more than ane type of stimulus. With this 

reservation in mind, one can describe two broad groups: 

'extrinsic asthma' due to specific external allergens, and 

'cryptogenic' or 'intrinsic' asthma, In which no external 

agent is evident. 

Occupational asthma, therefore, is caused by same 

specific ex trinisic (Jgent or agents in the form of dust, fume 

or vapour in an industrial environment. • Byssinosis satisfies 

this de finition of extrinsic asthma and is considered as such 

in some reports (Ii), even if the underlying mechanism is not 
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fully understood, but recovery during the working week largely 

differentiates it fram the maiority of other occupational asthmas. 

Though wheezing is a common feature in asthma, it 

is not a criterion of the definition nor, therefore, of diagnosis, 

and is absent in some cases. Similarly, episodic dyspnoea, 

though usual, may be slight or absent; and an occasions, airflow 

obstruction may persist. for long periods - weeks ar even months. 

It is impassible to give an overall indication for the 

prevalence of occupational asthma. It varies widely between 

countries and industries, with the :nature of the causal agent , 

and depending on the number of exposed workers. It has been 

estimated that about 2 percent of all cases of asthma are occupa­

tional (95). In Japan, some 15 percent of asthma in adult males 

is believed to be occupational (96). Among exposed workers, 

however, only a minority develop asthma. In recent years, there 

has been a steady increase in potential asthma-pro voking agents 

in industry and this can be expected to continue for the forseeable 

future.: (4). The development of asthma may also be influenced 

by whether exposure to the offending agent is continuous or 

intermittent. 

Although in some industries there is a clear increase 

in the risk of sensitization in atopic workers, ego those exposed 

to grain dust, biological detergents, pla;tinum salts and locusts, 
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the extent of assocoitian between cotton dust and asthma, and 

between byssinosis and asthma and also the role af atopy in 

these cases has to be adequately assessed. 

Our findings also showed that the overall prevalence 

of hayfever was 30.3% which wos the highest of all the respiratory 

symptoms in the tex tile mill. Hay fever was also highly prevalent 

among the blowers (36. 4%), carders (32.5%) and drawers {32%} . 

No significant relationship with the current dust exposure was 

observed in hay fever. 

The regression model for hay fever prevalence showed 

a highly significant (P < O.OI) relationship with longevity in the 

cotton textile mill and a significant dose-response relationship 

with the cumualtive cotton dust exposure (P < 0.05, one tail test). 

We considered one tail test in some of our observations when the 

p - value was borderline, since our hypothesis regarding 

dose-response relationship from the outset was unidirectional. 

This finding probably might be due to the reason that 

an allergic reaction does not occur on first ex posure. Th e latent 

intervol during which sensitization occurs varies from a few weeks 

to many years. When hay fever , for that matter even asthma 

firs t develop some years after an employee entered an indus try, 

it is easy to understand that an occupational origin may be 

comple tely overlooked. 
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The maiority of hoy fever (allergic rhinitis ;* cases in 

our study had the characteristic manifestations, i. e. sneezing, 

rhinorrhoea, obstruction of the nasal passage, coniunctival 

and pharyngeal itching and lacrimation. Though the maiority 

had the problem mostly from July to November like the asthmatics, 

some had had it intermittently throughout the year. Some said 

thot the symptoms became worse and persistent when they worked 

continuously in dusty environments: in the tex tile mill for wh ich , 

they were usually excused from duty for a few day on medical 

grounds. 

Allergic rhinitis (hoy fever) generally presents 

itself in atopic individuals, i.e. in persons with a family history 

of a similar or related symptom complex and a personal history of 

collateral allergy expressed as eczematous dermatitis, urticaria 

and/ or asthma. Though the maiority of the cases in our study 

gave no family history of allergy because they couldn't recall 

any, 25 cases had bronchial asthma. Otherwise, 8 cases of 

hay fever gave a past history of pneumonia and 70 cases of 

pulmonary tuberculosis. 

Symptoms of allergic rhinitis appear before the fourth 

decade of life and tend to diminish gradually with againg, although 

complete spontaneous remission are uncommon (94). In our 

study a maiority of the cases developed the symptom comp lex 

after many years of longevity in the textile mill. 

* Eventhough 'hay fever' is literally inappropriate to describe 
seasonal allergic rhinitis because the symptom complex is neither 
produced by hay nor associated with fever, we used it interchangeabl' 
with allergic rhinitis in our study as it is a common convention . 
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Perennial allergic rhinitis occurs in response to 

allergens that are present throughout the year such as 

desquamating epithelium in animal dander, the plant materials 

processed or chemicals utilized in an industrial setting, or the 

dust accumulating at i work or at home. Dust has a diverse 

content including mit~s j and many patients with allergic rhinitis 

are sensitive to only house dust. Moreover, in many patients 

with the a isease, no clear cut allergen can be demonstrated. 

When present, the ability of allergens to cause rather than to 

lawer respiratory symptoms may be attributed to their size, 70 to 

700 f. When inhaled they are retained in the nose without 

progressing to the lower respiratory tract. 

As mentioned earlier in our study, we showed that 

the 'inhalable' fraction « 75r ) and 'respirable' fraction « 7r) 

af the dus t concentration in the different sections was very high 

nearly four to twenty-seven fold than the recommended threshald 

limit value for cotton dust. rhus, there may be a very high 

possibility for the responsble agent in the dust to cause lower 

respiratory symptoms despite the fact that the mechanism by 

which catton dust causes narrowing of airways is not yet understaod: 

but a number of hypothesis have been suggested, the most important 

of which are non-immunalogical local release of histamine in the 

lungs: an antigen antibody reactian: 'bacterial endotox'ins 

fun gus enzymes. However, whichever (if any) of these is correct, 

the respansible agent is knawn to be water-soluble (56, 709). 
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Eventhough there is some evidence thot byssinosis 

is not more prevolent among otopic thon non-atopic workers 

according to 8auhuys (49), our findings revealed that the 

moiority of byssinotics (55%) had cleor-cut characteristic 

symptom complex 0/ hal fever (ollergic rhinitis). Added to 

this, the pre valence of hay fever was very high (30.3%) in 

our study population. In agreement to this and as described 

by Jones et ai, there is also an evidence that atopic warkers 

in cotton seed crushing mills have a greater broncho-constrictor 

response to cotton dust aerosol than non-atopics. This suggests 

that atopy is an important risk factor in the development of 

byssinotics and indicates the importance of identifying atopic 

workers. Thus, keeping in mind that cotton dust has a diverse 

content as stated earlier, the extent of association between 

exposure to cotton dust and hay fever and also the extent of 

development of byssinosis among atopic and non-atopic workers 

should be further investigated and analysed in depth. 

Acute Changes in Forced Ex piratary Volume 
in One Second 

Our study demostrated that byssinotics had a signifi-

cantly greater (P < 0.001) acute decrements in FEV 1 throughout 

a workshift than those without respiratory tract diseases. 

These decrements were evident in cotton textile workers exposed 

to elutriated dust levels of 0.86 to 3.5 mg / m3 from processing 

coarse, medium ana' fine quality cotton. The acute decreas es , 
( , :1 
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in function were observed in both the case and control workers, 

and in both men and women, upon exposure to dust after a 2 

days rest. These results support the findings of earlier in vesti-

gotors (65, 97, 98). The fact that virtually all the cotton 

used in these mills was hand-picked provides some evidence against 

the hypothesis that hand-picked cotton contains lower trash 

content and is, therefore, less 'potent' than machine picked 

cotton. It is quite possible that hand-picking provides grossly 

cleaner cotton (less soild and stem contamination) but not less 

bract content. Since at least some of the active agents are 

loco ted in bract (99), hand picking is not sufficient to remove 

the responsible agents. 

Our results showed that a highly significant (P < 0.001) , 
dose-response relationship between across-shift percentage changes 

in FEV 1 and FVC and time-weiyhted dust concentration. 

Furthermore, after ad;usting for age, height and weight. the 

regression model showed a highly significant dose response 

relationship in males and females. 

Our results also showed that the workers in the blowing, 

carding and drawing sections had a greater acute across-shift 

decrements in FEV 1 than those in the simplex , ringframe, prepara­

tory and weaving sections. This is in agrement with the findings 

of Holness et 01 (74) and Merchant et al (56). 
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While a dose-response effect is documented, its 

meoning is yet to be questioned. The effect of an acute 

change in FEV 7 may not be specific for cotton. Mckerrow 

e t 01 (98) found no decline in FEV 7 over 0 shift in cool workers 

while Lopp et 01 (700) documented a decline. Zuskin et al (707) 

found a fall in FEV 7 aver the shift follawing exposure ta 

woal dust. Even if the effect is specific far cattan the 

relatianship between acute: change in FEV 7 and permanent 

impairment has nat been firmly estab lished, althaugh Zuskin 

and Valic (702), while daing a fallow-up on a graup for 70 

years, found some evidence to suggest that thase with byssinosis 

have a greater annua decline. 

t 

Chranic Changes in Farced Exp iratary Volume 
i,l One Second 

The cotton exposed workers with byssinasis had a 

significantly lower percent-predicted FEV 7 than those in the 

group without respiratary tract disease (controls). This finding 

is in agreement with EI Karim et al (77) and Berry et al (65) 

who demonstrated a greater annual decrement in FEV 7 (54 ml per 

year) and FVC in Lancashire cotton textile warkers than in 

warkers processing synthetic fibres (32 ml per year). Th e 

workers in that study had a median work tenure of 75 - 79 years 

and were followed for three years. A survivor population of 

ac ti ve and retired catton textile workers in .south Carolina had 

lower FEV 7 and FVC levels than non-textile community referrents 

from Connecticut (87, 703, 704), and an older study of 78 plants 
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in the United States concluded that chronic lung disease was 

more prevalent in cotton textile workers ond thot there was 

a 'significant deficit in predicted normol FEV 1 in corders (4.9%) 

compored with non-carders (0.6%) (105). Prospective follow-up 

studies in Yugoslovia revealed that chronic changes in pulmonary 

function develop only after prolonged exposure to cotton 

dus t (22). More rec~ntly, a prospective study on chronic lung , 

disease in Americon cotton textile workers (active and retired) 

also demonstrated an accelerated annual FEV 1 decrement (42 ml) 

in comparison with referents (25 ml) and that the chronic losses 

continued after exposure to cotton dust had ended (106). 

Though many attempted, none succeed to show 

clearly the possible mechanisms by which cotton dust brings 

about the acute and chronic changes in pulmonary function. 

There were many observations that suggest the acute 

changes of lung function provoked in normal persons might be 

due to histamine release from the lungs. A variety of many 

chemical compounds in cotton dust have been suggested as the 

cause of byssinosis by stimulating the release of histamine but 

none has yet been positively identified to be the responsible 

agent (111). The weaknesses in this hypothesis are that 

direct histamine-release alone does not satisfactorily explain 

the time relationships of byssinosis nor does the immediate 

response provoked by bronchial challenge in healthy volunteers (112) . 

i," r , 
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However, histomine moy be released indirectly by other 

mechanisms because the "Monday" foil tn FEV 1 con be reduced 

by antihistamines (113). 

Though os stated earlier, the mechanism by which 

cotton dust causes narrowing of airwoys is not understood, 

a number of hypothesis have been suggested, the most important 

of which are non-immunological local release of histamine in the 

lungs; an antigen-antibody reaction; bacterial endotoxins 

and fungus enzymes. However , whiche ver (if any) of these is 

correct the responsible agent is known to be water soluble 

(56, 109). 
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In general, 4B, 1% af the study papulatian in Bahir 

Dar Textile Mill had ane ar mare respiratary tract symptams 

and/ ar illnesses while the remaining 51,9% had neither symptams 

nar gave past histaries af respiratary tract illnesses, 

Our findings clearly showed that there is a significantly 

high estimated risk af develapig respiratary tract illnesses and 

impairment as well as leading warkers to. absence fram wark due 

to. illness in high time-weighted dust expasure than in law time-

weighted dust expasure signifying the extent af the accupatanal 

health hazards that calls far due cansideratian by all thase cancerned, 
~ . , 

Chranic 'nan-specific respiratary disease (CNRD) is 

a general term used to. describe the graup af canditians in wh ich 

there is chranic sputum praductian and/ar shartness af breath 

at rest and/ or during exercise, These conditians include chranic 

branchitis, emphysema, and bronchial Jsthma, All af these diseases 

may be acutely ar <;/,r'Ufiicaiiy exacerbated and camplicated by 

respiratary infectians, Immunalagical mechanisms may be in valved 

in same af them, They are undaubtedly diseases af multiple 

etialagy and represent a classic example af diseases that may mainly 

be accupatianal in arigin ar partly wark-related, as well as related 

t th 'I h b ' t' d'd t'l' t' (lIB) a e sacla p en amen a ar ur ani za Ian an In us rIa I za Ian , 

This is in agreement with aur abservatian, 



= 99 = 

It is well known that the various conditions designated 

as CNRD are diseases of multiple etiology, where smoking, level of 

air pollution in the community, individual susceptibility and repeated 

respiratory infection all play maior roles in causing it. When workers 

are exposed to any of the above risk factors in addition to particulate 

matter or respiratory irritants at work the prevalence of CN RD may 

be increased. CNRD may therefor, be work-related when the known 

causal agents in the work environment are not sufficient when acting 

alone to induce the disorder or to cause the increased prevalences 

observed, and for this reason it has been included among the 

examples of work-related diseases. 

A t times problem arises in differentiating between 

occupational diseases caused by workplace dusts (e. g. byssinosis) 

and CNRD caused by the same dust; thus, due emphasis to 

medical and occupational history should be given. 

It is difficult to estimate the impac t of CN RD morbidity 

and mortality because of intercountry difference in medical 

traditions and tf:1e use of diagnostic facilities. 
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In the United States af America, these disarders are 

a primary ar contributing cause af abaut 5% deaths. Prevalence 

surveys report that between 12% and 50% of various population 

groups are affected depending on age, sex, and definition of the 

disorder used. A total of 1-1.5 million new cases are diagnosed 

each year, of which roughly 35,000 become comp letely disabled. 

It has been estimated . ..that over one million men who would otherwise 

be in the mature segment of the workforce (age 40-60 years) are 

premanently disabled(lIB}. 

High morbidity and mortality rates are not confined 

to develaped countries, such as the United Kingdom and the United 

States of America, comparable rates having been r eported from 

Papua New Guinea, Egypt, and Malaysia. This also agrees with 

our observation. In most countries, age-adjusted and age-specific 

mortablity rates are higher for men than for women, and death rates 

increase with age in both sexes. The rateof increase with ag in g 

is generally greater among men than in women (lIB). 
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VI. CON C L U 5 ION 

As investigators working on occupational lung diseases 

{OLD),we realise that, results may impact social, ethical and 

moral issues and create economic dilemmas. This is different 

from most research endeavours which evolve worm apprication 

for research findings. We also realise that finally, the researcher 

may be placed in on adverse position to argue or to extrapolate 

beyond the scientific !'indings which is usually not so in research. 

Many are poorly equipped to deal with these issues; therefore, 

confusion and distrust occasionally result. Working on OLD 

requires enormous understanding .from interested -porties. Researchers' 

recommendations that foil to consider non-medical and non-scientific 

needs for industry and labour -ar.e not likely to be welcomed 

or implemented. 

With this in mind, the results of our epidemiologic 

study suggest, as a conclusion, the following important observations .. 

1. There may be a high risk in the development of 

byssinosis, chronic bronchitis, bronchial asthma 

and also other respiratory problems on exposure 

to high time-weighted dust concentration than 

low time-weighted dust concentration. 
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2. The higher the cotton dust concentrotion a 

person is exposed ta, the higher the risk may 

be to develop byssinosis, bronchial asthma and 

chronic bronchitis, as exemplified by the high 

prevalence of byssinosis, chronic bronchitis and 

bronchial asthma in areas with higher dust levels 

i.e. carding and blowing sections. 

3. The longer the duration a person is ex posed to 

cotton dust the higher the risk may be to develop 

byssinosis, chronic bronchitis and bronchial as thma, 

as exemplified by the high prevalence of byssinosis, 

chronic bronchitis arid bronchial asthma for a period 

of exposure of more than ~O years. 
r 

4. An immunologic dysfunction such as atopy, may be 

a risk factor in the development of cotton dust 

induced respiratory disease, as exemplified by 

the high ' prevalence of hay fever (allergic rhinitis) 

in byssinotics, bronchial asthmatics and cases of 

chronic bronchitis. 

5. Chest tightness and 'Monday' sickness (occurrence of 

one or more of the characteristic respiratory symptoms 

on the first working day after absence from work 

for at lease one day) were found in 700 percent of 

byssinotic workers and these, therefore, characterize 

byssinosis from other respiratory disease. 
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A. R E COM MEN 0 A T ION 5 

7. General 

7. The protection of workers' health against hazards 

due to contamination of air by cotton dust at the 

workplace and the prevention of the contamination 

of the working environment by cotton dust should 

be the, 'Fpncern of all those involved in the design, 

organisation and performance of the work and all 

those concerned with the protection of workers' 

health. 

2. The National Textile Corporation (N TCl and the 

Cotton Textile Mill Management are responsible for 

organizing the prevention of contamination of the 

working environment by cotton dust. They should, 

therefore, equip and maintain buildings, installations, 

machines and work places and organise work in 

such a way that the working environment is not 

contaminated or at least that any contamination by 

cotton dust resulting from working operations is 

limited as for as is practicable and is within the 

exposure limits , where they exist. 
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3. The National Textile Corporation, the Cot ton 

Tex tile Mill Management and any other cocerned 

body should inves ti ga te the health hazards of 

the types of cotton before their p r oduc tion or 

use so as to identify the preventive measures 

appropriate against such hazards without such 

measures the substances should not be p r oduced 

or used. 

4. The NTC, CTMM, MLSA - Workers' Safety and 

Health Section, and any other concerned body should 

supply or procure the equipment or services necessary 

for monitorin g the working en vironment of the 

Textile Mill. 

5. The N,U;;, CTMM, MLSA - WSHS and any other 

concerned body should ensure the surveillance. 

necessary to enable workers to perform their tasks 

in the best possible hygienic conditions; in 

particular, provision should be made for the regular 

inspection and maintenance of installations and 

machinery liable to contaminate the working environ -

ment with cotton dust. 

6. The N TC, CTMM, MOH, MLSA - WSHS should 

t 
ensure that all workers are appr opriately informed 
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A. R E COM MEN 0 A T ION 5 

1. General 

1. The pratection of workers' health against hazards 

due to contamination of air by cotton dust at the 

workplace and the prevention of the contamination 

of the working environment by cotton dust should 

be the concern of all those involved in the design, 

organisation and performance of the work and all 

those concerned with the protection of workers' 

health. 

2. The National Te x tile Corporation (NTC) and the 

Cotton Textile Mill Management are responsible for 

organizing the prevention of contamination of the 

working environment by cotton dust. They should, 

therefore, equip and maintain buildings, installations, 

machines and work places and organise work in 

such a way that the working environment is not 

contaminated or at least that any contamination by 

cotton dust resulting from working operations is 

limited as far os is practicable and is within the 

exposure limits, where they exist. 
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about ~he hazards associated with the tasks 

assigned, to them and about the measures to be 

taken to prevent damage to their health. 

7. The NTC and CTMM should ensure that their 

managerial staff are fully aware of their duties, 

with regard to occupational hygiene and in particular, 

that they are appropriately trained so that they 

may thoroughly instruct the workers regarding the 

precautians to be taken in their jobs and in the 

event of dangerous occurrences. 

8. In order to protect their own health as well as that 

of their colleagues, textile workers should do 

everything in their power to prevent contamination 

of the working environment with cotton dust. 

9. Workers should abide by any instructions given to 

them in connection with the prevention of contami­

nation of the working environment: 

workers should submit themselves to 

medical surveillance where appropriate; 

workers should wear personal samplers 

when necessary to measure personal 

exposure to the 'respirable' content 

of cotton dust. 
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workers should wear the personal protective 

equipment provided when other methods of 

control of contamination are not feasible, eg o 

masks, respirators, etc. 

10. When workers, through their job experience, have 

reason to believe that there would be 0 high risk to 
. oJ):! 

life or health if a task assigned to them were carried 

out, they should have the right to ask for a full 

investigation before commencing or, if appropriate , 

continuing work. 

11. Workers should inform the Textile Mill Health Officer 

or the plant service responsible for the application of 

the exposure limits of any changes in their state of 

health or of any subjective reactions in order to 

contribute to a better knowledge of the dose-effect 

relotionship. 

12. In addition to their specific activities, industrial 

hyginists, the factory health personnel and safety 
I 

committee and technicans should denate the important 

part of their efforts to: 

information activities among workers and 

employers to alert them to the importance of 

protecting workers' health against the hazards 

caused by contamination of the working 

erivironment. 

, I I 
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applying their observations and the results 

of their inspections to epidemiological studies 

of ihe hazards of the working environment. 
;, 

the constant updating of their knowledge in 

this field. 

73. The accupational health standards followed :in develQping 

countries should be equivalent to those in developed 

countries, with regard to the construction and operation 

of plant and other textile industry undertakings, This 

also applies to the buying, leasing and sale of machinery 

and other equipment. 

74. In order that more effective prevention measures may 

be taken, scientific research institutions should strengthen 

their investigation into the effects of contaminats on the 

health and well-being of workers. 

75. Research should be undertaken with a view of replac ing 

harmful substances or processes by harmless or less 

harmful substances or processes, wherever possible. 

76. Where appropriate, there should be full co-operation at 

all levels between the competent authority, scientific 

research institutions, employers, workers, scientific 

representativeS and occupational health officers. , 
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17 . Joint employers 'and workers' comm ittees should be set- up 

to give due attention to the prevention of health hazards. 

A ny agreements 'r eached in such committees may be included 

in the general conditions of employment. 

B. RECOMMENDA TIONS REGARDING SPECIFIC MEDICAL 

SURVEILLANCE OF WORKERS EXPOSED TO HA RMFUL 

AIR BORNE SUBSTANCES. 

- Includes specific medical examinations, b iological 

monitoring and epidemiological surveillance. 

I. MEDICAL EXAMINA TION 

to see whether one is medically fit for the iob 

under consideration . 

to determine the iobs to which one should not 

be assigned from a medical .pront of view, and 

those which suit one 

to estabtfsi, rut" each 

reference baseline. 

, 
I best;, and 

worker a bialogical and breath 

1.1. PRE-EMPLOYMENT (INITIAL) MEDICAL EXAMINA TlON. 

should cons ist of a general clinical examination 

backed up, by a test of ventilatory capacity -

preferably the forced expiratory volume (FEV I)' 
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should aim at excluding from the dusty processes persons 

of all ages who have evidence of chronic non-specific lung 

disease, pulmonary tuberculosis, allergic asthma, or any 

other lung disease.which may cause respiratory disability. 

1. 2. PERIODIC MEDICAL EXAMINA TlON 

should be carried out each time that a change of 

job may involve a change in the nature of the hazard 

to which the worker is exposed. 

should if possible be at yearly intervals and include 

the following:-

(a) a standardised questionnaire relating to the characteristic 

symptoms occurring in byssinosis, as well as the 

more common symptoms of chronic non-specific chest 

disease. 

(b) The FEV
1 

and its change during a work-shift. This 

will · detect those who are adversely affected by the 

dust. This test should be done an the first day 

on returning to work after the weekend break. 

Workers who have chest tightness and /or shortness 

of breath on most first working days, those who 

exhibit a fall in FE V lover the work shift of more 

than 10% of the pre-shift value and those with 

pre-shirt FEV 1 of less than 60% of the predicted 

value, ~·I:!oy:d be removed from further dust exposure. 
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Workers who show less severe effects, such as pre-shift 

FEV 7 of more than 60% but less than 80% of predicted value 

or a work shift decrement in FE V 7 of more than 5% of the 

pre-shift value should be re-examined in 6 months. 

2 , B IOLOGICAL MONITORING 

Whenever valid biological monitoring methods are available, 

they should be used to complement monitoring of the working 

environment in order to incr ease protection of worker's 

health . 

3. BIOLOGICAL LlMI TS 

Evaluation of the over-all hazard prevented by the working 

environment should be based on the results from the group 

of workers exposed to given level of the harmful substance, 

in order to offset the effect of individual biological variability. 

f 
any worker for whom the findings exceed the biological 

limits should undergo further and repeated biological and 

medical investigations. 

C. RECOMMENDA TlONS' REGARDING EXPOSURE LIMITS FOR HARMFUL 
" ITI 

SUBSTANCES. 

7. ESTABLISHMENT OF EXPOSURE LIMITS 

the principle of exposure limits in the working environment 

should be established: 

(a) by legislation; or 

(b) by collective agreement or by any other agreements 

drawn up between the employers and workers; or 

1 
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(c) by any ather channel approved by the competent authority 

after consulting the employers' ond workers' Organisotions 

when exposure Ii,hits hove been established, the wording 

of the rele vant provisions should be sufficienly flexible 

to permit updoting as scientific knowledge, technology 

and socio-economic conditions progress. 

exposure limits should be based on a study of the dose- effect 

and dose-response relationship. 

if expos ure limits established in another country are 

adop ted, account should be taken of [Jossible differences 

with regard to climate, altitude, pollution of the living 

and general environment, conditions of work and physical 

effort social (rating) habits" cultures, traditions and 

health of the population , authropometric data, distribution 

of workers by age and sex, and the general level of 

protection against occupational hazards. 

2 . APPLICA TION OF EXPOSURE LIMITS. 

expos ure limits should neither be considered as relative 

toxicity criteria not be used in non-occupational control 

of contamination, nor should they be applied to an 

expos ure longer than the normal work period, nor be 

quoted to establish the existence or non-existence of 

an occupational ' a;i~ease . 
. , , 

the concentration of dust in the working environment 

should be promptly monitored after every technical 

or other modification which could produce significant 

changes in the exposure of workers. 

'\ 
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neither the exposure limits nar the action levels should 

apply to confined spaces, where special precautions need 

to be taken. 

4. MEASUREMENT AND CONTROL OF HARMFUL AIRBORNE SUBSTANCES 

I N THE WORKING ENVIRONMENT. 

air samples should be collected in the warkers' breathing 

zone whenever the purpose is to evaluate the health hazard . 

Personal samplers may conveniently be used far this purpose . 

in order ta obtain indications of the distribution of contamination 

throughout the general otmosphere of the working area, 

samples should be taken: 

" , 

(a) as close as possible to pollutant saurces, ta indicate 

the standard of process control; and 

(b) at various places in the working area. 

the minimum valume of air sample to be taken for each analysis 

should 
,. 

be determined according to t'he sensitivity of the , 

anal ytical method. 

sampling should always be carried out during warking hours 

when the process is in operation. 

where concentratians may vary from on e work operation 

or phase to another, sampling should be done in such a 

manner as to be oble to determine the average level and , 

in any case, the maximum exposure, 
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the sampling af substances for which time -weighted averages 

exist should take place throughout the work period ond 

be supplemented, where necessary, by short-time sampling 

during periods of peak concentration, unless it is certain 

that the concentration remained constant. 

in general, only analytical methods already applied successfully 

in occupational hygiene should be adopted for determining 

the concentrations of harmful airborne s ubstances in the 

working environment. 

in applying the exposure limits for dust , accaunt should 

be taken not only of (ibrogenic dust but also of the accomponying 

inert / nuisance dust. 

when the dust concentratians in the warking environment 

approach the esposure limits, it is recommended that data 

for the various seasons of the year be considered before 

drawing conclusions regarding the contamination level. 

in ather cases, where the main risk is that of an accidental 

release, it is necessary both to provide individual and technical 

protection for workers and to mon itor the working environment. 
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D. RECOMMENDA TlONS REGARDING PREVENTION OF 

CONTAMINA TlON OF THE WORKING ENVIRONMENT 

The ultimate aim of programmes for the preven tion of 

contamination of the working environment is to eliminate 

contamination in order to protec t the health of workers; and if 

that is not possible, the intermediate ab iec tive is to keep 

con tamination at as Iowa level as poss ible by choosing the 

least harmful materials and products or by taking other technical 

measures to reduce the contamination of the working environment 

to the lowest possible level and at any rate to the ex posure 

limit established by the competent authority or recommended 

by scientific bodies. 

E. RECOMMENDA TlONS ON OCCUPA TlONAL LUNG, DISEASE 

1. Research into mechanisms of interactions between 

occupational and nonoccupational factors that are 

harmful to the lung; 

2. development of diagnostic techniques sens iti ve and 

specific enough to discriminate between d isease of 

occupational and non-occupational origin; 

. 3. surveillance of workers exposed usin g these techniques ; 

4. enhanced use of tech niques to reduce exposure to 

hazards combined with methods to meas ure individual 

worker ex posure ; 
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ANNEX 
CODING AND DA TA ENTRY FORM 

7 • STUDY NUMBER 10 

3 
2. AGE AGE 

4 - 5 
3. SEX SEX 

7 • D MALE ' 

2. D FEMALE 

D 
MARITAL STA TUS MSTATUS 4. 

6 

7 • D SI NGLE 

2. 

D MARRIED 

3. D DI VORCED 

4. D WI DOWED 

5. 0 SEPARA TED 

0 
7 

5. ETHNIC GROUP ETHGROUP 

7 • 0 AMHARA 

2. U TIGRE 

U OROMO 0 
3. 8 

4. D AGEW 

5. SPEC I FY 

n OTHER: 
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6. DEPARTMEN T DEPT 

7 . 0 SPINNING 

2. 0 WEAVING 1/ 
-9-

7. SECT I ON SECT ION 

7 . 0 BLOWI NG 70 - 7 7 

2. U CARD I NG 

3. D DRAWING 

II . D SIMPLE X 

5. 0 RI NG FRAME 

6. D ,( EELING 

7. D PREPARA TORY 

8 . 0 LOOM SHADE - 1 

9. r, LOOM SHADE - 2 

7 O. 0 I NSPECT I ON 

8. PER I OD OF EMPLO YM EN T POEMPLOY 

MONTHS 12 III -

9. MONT HL Y I NCOME MI NCOME 
. 
I I I £TH. BIRR 15 - 78 

7 O. NO. OF HO USEHOLD MEMBERS HHSl lE I , 
19 20 

7 7 . STAND I NG HEI GH T HEI GH T [J 
21 23 
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72. WEIGH T 

KGS 

73 . FEV 7 PRESHIFT 

ML 

74 . FEV 7 POSTS HIFT 

ML 

75 . .6- FEV 7 

ML 

76. FV C PRESH I FT 

ML 

77 . FVC POSTSH I FT 

ML 

78 . ..1. FVC 

ML 

79. FEV
7 

PRESHIFT 

FEV 7 STANDARD 

% 

20 . CO T TO N DUS T CON­
CENTRA TlON 

___________ MGIM J 

27. DO YOU USUALLY COUGH 
FIRST TH I NG IN THE 
MORNING? 

o D NO 

D 

WEIGH T 

24-25 

PREFEV I I I 
26 29 

POS TFEV n 
30 - 33 

DIFFFEV I / '/ 
34 - 37 

PREFVC I I '/ [ 
38 47 

POSTFVC 

42 - 45 

DIFFVC I l 
46 - 49 

FEVSTAND 

5~ I 52 

DUSTCONC I / 
53 - 55 

MORCOUGH 

o 
56 
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22 . DO YOU USUALL Y COUG H DURING 
THE DAY OR AT N I G HT? 

o D 
D 

NO 

YES 

23. IF YES TO 27 O il 22, DO YOU 
COUGH LIKE THI S ON MOST DAYS 
FOR AS MUCH AS 3 MONTHS 
EAC H YEAR? 

o 

9 

o 
D 
D 

NO 

YES 

NOT APPLICABLE 

24 . DO YOU CO UGH MOST ON ANY 
PARTICULAR ENVIRONMENTAL 
CONDI TlON ? 

o 

2 

3 

D 
D 
n 
o 

NO 

IN DUSTY ENVIRONMENT 

IN COLD ENVIRONMENT 

. 
I N HOT ENVIRONMENT 

OTHER, SPEC IFY 

DONCOUGH 

TREM C OGH 

ENVTCOND 

U ------

25 . 

90 NOT APPLICABLE 

DO YOU USLA LL Y BR I NG UP ANY 
PHLEGM FROM YOUR CHEST FIR ST 
THI NG I N TH E .WORN I NG? 

o D 
1 1 

NO 

YES 

MORPHLEM 

D 
57 

o 
58 

D 
59 
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26 . DO YOU USUALL Y BRING UP 
A NY PHLEGM FROM YOUR 
CHES T DUR I NG THE DA Y 

DONPHLEM 

OR A T NI GHT' 

a o 
D 

NO 

YES 

27 . IF YES TO 25 OR 26, DO YOU TRMPHLEM 
B RI NG UP PHLEGM LIKE THIS 
ON MOS T DA YS FOR AS MUCH 
AS 3 MONTHS EAC H YEAR' 

a D NO 

0 YES MONTHS 

999 0 NOT APPLICABLE 

28 . IN THE PAST 3 YEARS, HAVE YOU 
HAD A PERIOD OF RECURRENT COUGH 
AND PHLEGM ON MOST DAYS FOR AT 
LEAST 3 MONTHS PER YEAR FOR 2 
SUCCESSIVE YEARS? 

a D 
D 

NO 

YES 

29 . IF YES TO 28, HAVE YOU HAD MORE 
THAN ONE SUCH PERIOD' 

a 

9 

o 
o 
o 

NO 

YES 

NOT APPLI CABLE 

30 . DOES YOUR CHEST EVER FEEL TIGHT 
OR YOUR BREA THING BECOME 
DIFFI CUL T' 

a o NO 

[J YES 

ern 
62 - 64 

TREMCAP 

o 
65 

MOREPSOD 

o 
66 

CHS TlGH T 

D 
67 
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31. DO YOU GET THIS APART 
FROM COLDS? 

APRTCOLD 

o NO 

IN DUSTY ENVIRONMENT 

2 IN COLD ENVIRO NMEN T 

3 IN HOT ENVIRONMENT 

D 
D 
o 
o 
n OTHER, SPECIFY _____ _ 

9 D NOT APPLICABLE 

32. IS YOUR CHEST UGHT OR CTPARDA Y 
YOUR BREA THI NGD IFFI CUL T 
ON ANY PARTICULAR DAY? 

o 

2 

3 

D 
D 

o 
D 

D 

NO 

OCCASIONALL Y ON THE 
FIRST DAY OF THf 
WORKING WEEK 

ON EA CH FIRST DAY 
ON!... 'r' OF THE WORKING 
WEEK 

ON THE FIRST AND 
OTHER DA YS OF THE 
WORK I NG WEEK 

SYMPTOMS ON EFFOR TARE 
PRESENT EVERY DAY AND 
MA Y BE SEVERE ENOUGH TO 
P8.EVENT FROM CONTINU I NG 
THE WORK 

33. IF NO TO 32, HAS YOUR CHEST EVER 
BEEN TIGHT OR YOUR BREA THING 
DIFFI CUL T ON ANY PAR TlCULAR DA Y' 

o 

2 

D 
o 
D 

NO 

OCCASIONALL Y ON THE FIRST 
DA Y OF TH E WORK I NG WEEK 

ON EACH FIRST DAY ONL Y 
OF THE WORKING WEEK 

PRETIGHT 

o 
69 
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3 . D ON THE FI RST AND OTHER 
DAYS OF THE WORKING WEEK 

4· 0 ON EFFORT ARE PRESEN T 
AND MA Y BE SEVERE 
PREVENT FROM 

SYMPTOMS 
EVERY DA Y 
ENOUGH TO 
CON TI NU ING THE WORK 

9·0 NO T APPLICABLE 

34 . ARE YOU TROUBLED BY SHORTNESS OF 
BR EA TH WHEN HURRYING ON LEVEL 
GROUND OR WALKING UP A SLIGHT 
HILL? 

o o 
o 

NO 

YES 

35. IF YEST TO 34, DO YOU GET SHORT 
Or:: BR EA TH WALKING WITH O THER 

PEOPLE OF YOUR OWN AGE ON LEVEL 
GRO UND' 

o 

9 

D 
D 
D 

NO 

YES 

NOT APPLICABLE 

36. I F YES TO 35, DO YOU HAVE ' 
TO STOP FOR BREA TH WHEN WALKING 
A T YOUR OWN PACE ON LEVEL GROUND ' 

o 

9 

[J 
D" 
D 

NO 

YES 

NOT APPLICABLE 

37 . IS YOUR BREA THLESSNES S WORSE ON 
ANY PARTICULAR ENVI RONMENTAL 
COND ITION' 

o D NO 

SOB HILL 

SOBL E VEL 

SOBPACE 

SOBPDAY 

D 
77 

D 
72 

D 
73 
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7 • D IN DUSTY ENVIRONMENT 

2. D I N COLD ENVIRONMENT 

3. D I N HOT ENVIRONMENT 

li . D OTHER, SPEC I FY 

9. D NOT APPLICABLE D 
7li 

38 . DUR I NG THE PAST 3 YEARS HAVE SICK WEEK 
YOU HAD ANY CHEST ILLNESS 
WHI CH HAS KEP T YOU AWAY FROM 
YOUR USUAL ACTIVI TIES FOR AS 
MUC H AS ONE WEEK? 

0 D NO 

D YES D 
75 

39. IF YES TO 38, DID YOU BRING UP PHLEMMOR 
MORE PHLEGM THAN USUA L DUR I NG 
ANY OF THESE IL LNESSES? 

, I 
! . 

0 0 NO 

0 YES 

9 D NOT APPLICABLE 0 
76 

liO . IF YES TO 39, HAVE YOU HAD MORE MORILNES 
THAN ONE ILLNESS LIKE THIS IN TH E 
PAST 3 YEAR S? 

0 0 NO 

0 YES 

9 D NOT APPLICABLE 0 
77 

li 7 • HA VE YOU EVER HAD AN I NJURY OR INJOPAR T 
OPERA TlON AFFECTING YOUR CHES T.' 0 o NO 0 YES 

78 
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42. HA VE YOU EVER HAD HEAR T 
TROUBL E' 

0 D NO 

0 YES 

43. HAVE YOU EVER HA D BRONCH I TI S? 

0 0 NO 

D YES 

44. HA VE YOU EVER HAD PNEUMONIA' , 

0 D NO 

0 YES 

45. HAVE YOU EVER HA D PLEURISY? 

0 D NO 

D YES 

46. HAVE YOU EVER HAD PULMONARY 
TUBERCULOS IS 

0 D NO 

D YES 

47 . HAVE YOU EVER HAD BRONCH I AL 
ASTHMA ? 

0 D NO 

D YES MONTHS 

48 . HAVE YOU EVER HAD HAY FEVER ' 

0 D NO 

D YES 

HARTSICK 

D 
79 

BRONCHIT 

0 
80 

PNEMONI A 

D 
87 

PLEUR I SY 

0 
PULM TBC 

D 
83 

AS THMA 

l _ I 
84 - 86 

HAYFEVER 

0 
87 
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50 . 

57 . 
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DO YOU SMOKE? 
(RECORD 'YES' IF REGULAR 
SMOKER UP TO 1 MONTH AGO) 

0 0 NO 

0 YES MONTHS 

NUMBER OF CIGARETTES SMOKED 

PER DA Y: CI GARETTES 

99 D NOT APPLI CAB LE 

IF NO TO 49, HAVE YOU EVER 
SMOKED' (RECORD 'NO ' IF SUBJECT 
HAS NEVER SMOKED AS MUCH AS 
1 
AS 

CI GARET TE 
1 

o 

999 

YEAR) 

D 
D 
D 

A DAY FOR AS LONG 
~ 

NOT 

YES MON THS 

NOT APPLI CAB LE 

52 . IF YES TO 51, NUMBER OF 
CIGARET TES SMOKED PER DAY' 

___ CI GA RE T T ES 

99 D NO T APPLI CABLE 

53 . NUMBER OF MONTHS STOPPED 

____ MONTHS 

999 0 NOT APPLICABLE 

54 . HAVE YOU EVER WORKED I N ANY 
OTHER DUST JOB? 

o D NO 

lD 
20 
3D 

IN A COAL MINE 

I N ANY O TH ER MI NE 

IN A QUARRY 

YOUSMOKE 

I 
88 - 90 

CI GARNO 

LJ I 
97 92 

EVERSMOK 

93 - 95 

NOSMOKED 

96 - 97 

MT HSTOP 

I I 
98 - 700 

DUSTYJOB 
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5. 

6. 

7. 

o 
D 
D 

- 72' 

I N A FOUNDR Y 

IN A POTTERY 

IN A CO TTON, FLAX, 
OR HEMP HILL 

WITH ASBESTOS 

8. 

D 

D OTHER, SPEC IF Y ____________ __ 

55. HAVE YOU EVER BEEN EXPOSED 
REGULARLY TO AN IRRITA TI Ne 
GAS OR TO CHEMICAL FUMES? 

o 0 NO 

U BENZENE 

2 D KEROSENE 

3 D GREASE 

D OIL 

5 0 7, 2, 3 & 4 

6 D OTHERS, SPECIFY 

56. IF YES TO 55, FOR HOW LONG 
HAVE YOU BEEN EXPOSED? 

______ MONTHS 

999 D NOT APPLI CABLE 

GASFUMES 

EXPOSURE 

l 

D 
707 

U 
702 

I I I 
103 - 70 5 
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ANNE X: 2. 

BAH I R DAR AWRAJA 

A . GEOGRAPH I C FEA TURES & CLIMA TES :-

one of the seven awraias of Goiiam Administrative Region. 

has an area of 8,274.65 sq . kms. 

the p rincipal town is Bahir Dar, which is also a Nor th Western 

zonal and industrial town : 

middle land plateau lying about 7,840 meters above sea level. 

has variable climatic conditions: kolla, weinadega and dega 

(hot, worm, and cold weather) 

the months of June to October are cold while A pril and 

May are the hottest months. 

the highest rainfall is during the months of June to September. 

January to May is the dry season . 

B . POP ULA TlON: 

proiected awraia population to mid 1987 was 751,539 

12.4% lived in urban areas and 87.6% in villages in rural areas . 

population density is 90.8 persons per square k ilometre. 

sex ratio for urban population is 84.6 

rural population is 102.5 

- total /I /I 700 .1 

total population of Bahir Dar town is 62,109 

sex ration of Bahir Dar town is 89 . 8 

overall awraia has a r elati vel y young population. 

- 47% under 15 years of age 

- 58% below 20 years of age. 

ch ildren under 15 years of age and women in their child 

bearing age made up 69% of th e totol population . 
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average size of household is 43 

vital statistics of Bahir Dar A wra;a 

o crude birth rate is 58 per 1000 population 

o crude death rate is 13 per 1000 population 

o Infant mortality rate is 87 per 1000 live births 

Literacy rate aver 40% 

C . ECONOMIC DEVELOPMENT 

economy mainly dependent on agriculture. 

two middle scale industries in the principal town of the 

Awra;a: 0 Bahir Dar Cotton Textile Mill has 3,500 workers 

o Bahir Dar Food Oil Mill has 200 workers. 

there is some fishing and cattle rasing 

some petty trading in the A wra;a . 

D . HEALTH FACILITIES AND SUPPORTING SERVICES. 

64 . 9% of the total Awra;a population is covered by the present 

health institutions i. e. 1 hospital, 1 health centre, 14 health 

stations and 2 community health posts. 

on top of the above mentioned health institutions under 

the Ministy of Health there are 8 governmental clinics in 

other sectors, one of which being Bahir Dar Cotton Tex tile 

Mill clinic. 

the man -power mix and manpower population ratio of th e 

Awra;a elucidates that the technical staff to adminis tration 

staff ratio is 1. 2Ii: 1, physician to Nurse ratio 1: 7.87 and 

Nurse to Health Assistant ratio is 7: 3 . 36 which reflects 

the poor manpower planning in the awra;a. 

I 
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THE RA TlO OF HEAL TH WORKERS 

TO POPULA TlON 

HEAL TH WORKER NUMBER R A T I 0 

MEDICAL DOCTORS 15 1 ; 50,103 

HEALTH OFFICERS 3 1 ; 250,513 

. 

PHARMACISTS I 6 1 ; 125,257 
'" 

ANAESTHETIST 2 1 ; 375,770 

NURSES 31 1 ; 2Ii,2li3 

SANITERIANS 4 1 ; 187,885 

LAB- TECHNICI ANS 7 1 ; 107,363 

X-RAY TECHNICIANS 4 1 ; 187,885 

PHARMACY TECHNICIANS 5 1 ; 150,308 

HEALTH ASSISTANTS 83 1 ; 9,055 

-

C H A S 207 1 ; 3,631 

T B As 194 1 ; 3,874 

1 



"~ ; 
, , 

'\ ., 

~, 'Roreda.. ; . " 

" 

, 
'5 ut:(o'1' ,';;' 

, 
'~ , J).t.Air 
! 
)' , J)a. f' 
~ .' :~: 

" < , 
. ' , ~ 

, ' Zurii1. 

. ... :~:. • ! 

If'r 
' ! . 
/" , 

, , 

," 

130 -

J)eI)S..:z. 
, /1ec/{a. AClre{er 

.3 If, 
L 

; 

" . , -' " . - , , .. ' ' I ' 

, lIeCl.ltl; 

cell. i.e" , JJed 

" 

1 II!; -
I-., 

.. ' ;,' . " " " : t' .... , ":' ~("~ . :' ,1 . 

\ r:: I; .. ~: ' >:-,~ 

J: 751. 539 : 1= j/5,., 66 I H= 



73 7 

Financing of Health Services in the Awraja 

, 
T he total allocated budget on health services in 

Bohr Dar A wraia includiny institutions outside of Ministry 
!JUi 

of Health is Birr 2,102,732.80 with a per capita health 

expenditure of Birr 2.80. 

Ministry of Health allocated budget for the A wraia 

is Birr 1,329,866.10 which brings about a MOH allocated budget 
~ 

per capita of Birr 1.77 (National MOH allocated budget per capita 

is Birr 2.19 and for Goiam Region Birr 1.25*). 

Of .the total allocated budget Birr 978,383 i. e. 46. 5% 

is allocated to Felege Hiwot Hospital, Birr 237, 480. 49, i. e. 11. 3% 

is allocated to Bahr Dar Health Centre, Birr 357,221.31, i.e . 17.0% 

is allocated to the fourteen health stations and Birr 312, 023, i. e. 

14.8% is allocated to Bahr Dar Textile Mill . 

59.8% of the total budget, i . e. Birr 1,256,536 is 

allocated for salary, 19.8%, i.e. 415,999. 97 is allocated for drugs 

and 20.4%, i. e. Birr 430,196.92 is allocated for other activities. 

This shows clearly that the maiority of the budget is allocated for 

salary : and Felege Hiwot Hospital gets the lion's share of the total 

budget of the Awraia. What is also interesting is that Bahr Dar 

Textile Mill Health Expenditure is higher than that of Bahr Dar 

Health Centre, clearly revealing unequitability. (See Table 

19 & 20). 

, 
i ') l; 
j . J /J, 



732 

REF ERE N C E S 

7. Clayton, G. D. Introduction. In: The Industrial Environment 

Its Evaluation and Control. U. S. Government Printing 

Office, Washington D. C., 7973. pp. 7-5 

2. Ramozzini, B. De Morbis artificum diatriba mutinae, 

Modena, 7773 . , Reprinted, Turin: Edizioni Minerva 

Medica, 7933. 

3. Hendrick, D.I., and Weill, H. Acute reactions to inhaled 

agents. In Recent Advances in Occupational Health, 

Number one (l. C. McDonald. Ed) Churchill Livingstone, 

New York, 7987, pp 39-50. 

4. Parks, W. R. Fundamentals of pathogenesis and pathology -

Occupational Lung Disorders, 2nd Ed. London: Butterworth, 

7985. pp 54 - 83 and 435 .. 446 . 

5. Thackrah, C. T. The effects of art, trades 

on health and longevity. 2nd ed. London : 

7832 : 744 - 8 

and professions 

Longmans , 7832: 

6. Gaskell, E. North and South. First published 7854 . London: 

Penguin, reprinted 1984 : 146. 

7. Provst, A. A. Traite d'Hygiene Publique et Privee 

Paris, 1877. 

8. Mareska, l., and Heyman, l. Enquete sur Ie travail et 10 

condition physique et manufactures de cotton, a Grand 

Ann. Soc. Med. Gand. 16 (part 2): 5-245 (1845). 

~ . 

I 



= 133 = 

9. Oliver, T. (1902/. Dangerous Trades, P.273. Landon; 

Murray, 

10 . Patissier, P. (l822). Traite des Maladies des Artisans, 

Paris. 

11. Kay, J. P. (l832). Observations and experiments concerning 

molecular irritotion of the lungs as one source of tubercu lor 

consumption; ond on spinner's phthisis. Nortts Engl. med. 

surg . J. 1, 348 - 363. 

12. Green how, H. (l860). Third report of the Medical Officer 

of the Privy Council. Sir John Simon, p.152. 

13. Gandevia, B. and Milne, J. (1965b). Ventilatory copacity on 

exposure to jute dust and the relevance of productive 

cough and smoking to the response. Br. J. Ind. 

22, 187 - 195. 

14 . Schilling, R.S.F. (t956). Byssinosis in cotton and other 

textile workers. Lancet 2, 261 - 265. 

15. Smiley, J . A. (l951). The hazards of rope making. Br.J. 

Ind. Med. 8, 265 - 270. 

16. Smith, D. H., Lockhart, W., Mair, A. and Wilson, W. A. 

(l962). Flax workers byssinosis in East Scotland, 

Scott . med. J.7, 201 - 211. 



= 734 = 

17 . Bouhuys, A . , Heaphy, L. J.Jr., Schilling, R.S.F. and 

We lborn, J. W. (1967a). Byssinosis in the United States. 

New Engl. J. Med . 277, 170 - 175 . 

18 . Bouhuys, A., Lindell, S.E., Roach, S.A. and Sch illing, 

R. S. F. (1967 b). Byssinosis in hemp workers. A rchs 

Envir. Hlth 14, 533 - 544. 

19 . Tuyp ens, E. (1961). B y sinossis amoliJg cotton workers in 

Belgium, Br.J. Ind. Med. 18, 117 - 11 9. 

20 . Gandevia , B . and Milne, J. (1965 a). Ventilatory 

capacity changes on exposure to cotton dust and their 

relevance to byssinosis in Australia. Br. J. Ind. 

Med. 22, 187 - 195. 

21 . Chwat, M. and Mordish, R. 1963. Int. Congr. Series No. 62 

pp. 572 - 573. Amsterdam; Excerpta Medica. 

22 . lusk in, E. and Valic, F. (1 972) . Respiratory symptoms and 

vent ilator y function changes in relation to length of exposure 

to cotton dust. Thorax 27, 454 - 458. 

23. Roach, S.A ., Schilling, R . S.F. A clinical and environmen tal 

study of byssinos is in the Lancashire catton indus try, Br . 

J. Ind . Med. 1960; 17: 1 - 9. 

1 



= 135 = 

24 . Schilling RSF, Vigliani EC, Lammers B, Valic F, 

25 . 

26 

Gilsan JL. In: Akavn G. Beale He Earle KV, Margagas 

Redecilla A, Rades de Sisternes L, eds. Praceedings 

af the XIVth internatianal congress an occupational 

health, Madrid, 1963. Amsterdam,' Excerpta Medica, 

1964; 2: 137 - 45 (International cangress series No. 62=. 

Lee, W. R. Editarial. Byssinosis: 

Thorax 1986; 41: 1 - 4. 

Lyle WHo Pre-employment screening 

practical and theoretical limitations. 

New Lighton Byssinosis. Carditt: 

Epidemiolagy Unit, 1985: 129 - 30. 

a disease or a symptam ? 

and monitoring of workers: 

In: Elwood PC ed. 

Medical Research Council 

27. U. S. Department of Health, Education and Welfare. 

Occupational Exposure to Cotton Dust: Criteria for a 

Recommended Standard. U. S. Government Printing Office, 

Washington D. C., 1974, pp. 1 - 10. 

28. Rylander, R, and Lundholm, M. Bacterial contamination of 

cotton and cotton dust and effects on the long. Brit. J. 

Ind. Med. 35: 204 - 207 )1978}. 

29 . Welty, R.E., Gilbert, R.D., and Fornes, R.E. 

Characterizing airborne microorganisms in a cotton card 

room using an Anderson Air Sampler. Textile Res. J.47: 

38 - 43 (1977). 

30 . Tuffnell, P. The relationship of byssinosis to the bacteria 

and fungi in the air of textile mills. Brit. J. Ind. Med. 17: 

304 - 306 (1960). 

1 



= 736 = 

3 /. Marsh, P. B., and Simpson, M. E. Some possible relations 

af fungi in cotton fibre to byssinosis. In: Cotton Dust: 

Controlling an Occupational Health Haz?rd (A CS sympos ium 

series # 789), (J.G. MO'!talvo, Jr., Ed.), American 

Chemical Society, W[!shingto,-;, DC, 7982, pp . 273 - 22 7. 

32 . Rylander, R., Nordstrand, A., and Snella, M.C. Bacterial 

contamination of organ ic dust effects of pulmanary cell 

reactions. Arch. Environ. Health 30: 737 - 740 )7975). 

33 . Wilsan, M.R., Sekul, A., Org, R., Salvaggio, J.E. , and 

Sehrer, S. B. Activation of the alternative complement pathway 

by extracts of cotton dust. clin. Allergy 70;303-308 (7980). 

34 . Rylander, R., and Snella, M. C. Bacterial contamination of 

organic dusts. Effects on pulmonary cell reactions . Arch. 

Environ. Health 30; 737 - 740 (79 75). 

35 . Nicholls, P.J. Some pharmacological actions of cotton dust 

and other vegetable dusts. Brit. J.lnd. Med. 79: 38 - 47 

(7962). 

36. Elissalde, M.H. Jr., Greenblatt, G.A., and Ziprin, R.L. 

The role of prostaglandin F2 x in byssinosis. Am. Ind. Hyg. 

Assoc. J. 47: 382 ·· 384 (7980). 

37 . Davenport, A., and Paton, W. D. M. The pharmacological 

activity of extracts of cotton dust . Brit. J. Ind. Med. 

79: 79 - 22 (7962) . 



= 737 = 

38. Jones, R.N., Butcher, B. T., Hommond, Y. Y., Diem, 

J.E ., Clindmeyer, H.W, III , Jehrer, S.B., Hu ghes, J. M., 

ond Weill, H. Interoction of atopy and exposure to cotton 

dust in the bronchoconstric tor respons e. Brit. J . Ind. 

Med . 37: 747 - 746 (7 980). 

39. O'Neil, C.E. , Reed, M.A. , Aukrust, L., and Butcher, 

B. T. Studies on the antigen ic composition of aqueous cot ton 

dust ex trac ts. Int. Arch . A llergy Appl. Immunol. 72: 

294 - 298 (79 B3). 

40. Khogali; M. (7977). A population study in co tton g innery 

workers in the Sudan. In In ternational Conference on 

Respiratory Diseoses in Tex tile Workers, Allicante, Spain, 

7968, p. 79. Borcelona. 

47 . EI Batawi, M.A. (7962). Byssinosis in the cotton industry 

in Egypt. Br. J.lnd. Aled. 79: 726 - 730 . 

42 . 
. , 

Molynevx, M.K.B. ·and Tombleson, J.B.L. (7970) . An 

epidemiological study of respiratory symptoms in Loncashire 

mills. 7963 - 7966. Br. J . Ind. Med. 27: 225 - 234. 

43 . Lommers, B., Schilling, R.S.F. ond Wolford , J . (7964) . 

A study of byssinosis, chronic respirotory symptoms and 

ventilatory capacity in Englis h and Dutch Cotton workers, 

with special reference to atmospheric pollu t ion. Br. J.ln d . 

Aled. 27: 724 - 734. 



= 138 = 

44 . Zvskin, E., Wolfson, R.L., Harpel, C.i Welborn, J.W. 

and Bouhuys, A. (1969J. Byssinosis in carding and 

spinning workers. Archs . en vir. Hlth. 19: 666 - 673. 

45 . Berry . C., Molyneux, M.K.B. and Tombleson, J.B.L. 

(1974 J. Relationship between dust level and byssinosis 

and bronchitis in Lancashire cotton mills. Br . J.lnd. Med. 

31 : 18 - 27. 

46 . Fox, A.J., Tombleson, J.B.L. , Watt. A. and Wilkie, A.C. 

(1973J. A survey of respiratory disease in cotton operati ves 

Part " symptoms, dust estimations and the effect of smoking 

habit. Br. J. Ind. Med. 30: 48 - 53 . 

47. Lammers, B., Schilling, R.S.F. and Walford, J. (1964J. 

A study of byssinosis; chronic respiratory symptoms and 

ventilatory capacity in English and Dutch cotton workers, 

with special reference to atmospheric pollution. Br. J. Ind. 

Med. 21 ; 124 - 134 . 

48. Lones, R.N., Carr, J. , Clin dmeyer, H., Diem, J. and Weill, 

H. (1977 J. Respiratory health and dust levels in co tton 

seed mills. Thorax 32: 281 - 286. 

49. Bouhuys, A. (1966J. Asthma and byssinosis. Rev. Allergy 

22 : 473 - 476. 



= 139 = 

50 . Harris, T.R., Merchant, J.A., Kilburn, K.H. and 

Hamilton, J. D. (1972). Byssinosis ond respiratary diseases 

in cotton mill workers. J. Occup. Med. 14: (199 - 206. 

51. Elwoad, P.C., Pemberton, J., Merret, J.D., Carey, C.C.R. 

and McA vlay, I. R. (1965). Byssinosis and other respiratory 

symptoms in flax workers in Northern Ireland. Br. J.lnd. 

Med. 22: 27 - 37 . 

52 . Merchant . J.A., Lumsden, J.C., Kilburn, K .H. , O'Fallon, 

W.M., Vido, J.R., Cermino, V.H. and Hamilton, J.D. (1973 a). 

An industrial study of the biological effects of cotton dust and 

cigarette smoke exposure, J. occup. Med. 15: 212 - 221. 

53. Merchant, J.A., Kilburn, K.H., O&Fallon, W.M., Hamilton, 

J.D., and Lumsden , J.C. (1922). Byssinosis and chronic 

bronchitis among cotton textile workers. Ann. Intern. Med . 

76: 423 - 433. 

54. IMBVS, H. R. and Suh. M. W. (1973). Byssinosis: a study of 

10, 133 textile workers. Archs. envir. Hlth. 26: 183 - 191. 

55 . Field, C. B. and Owen, P. (1979). Respiratory funct ion in 

on Australian Cotton Mill. Bull. Europ . physiopath. resp. 15: 

455 - 468. 

56. Merchant, J.A., Lumsden, J.C., Kilburn, K.H., O-Fallon, 

W.M., Vido, J.R., Cermino, V.H. and Hamilton, J.D. (1973 b=. 

Dose Response in Cotton Textile Workers. J. Occup. Med. 

15: 222 - 230. 



'" 1 40· '" 

57 . Merchant, J.A., Halprin, G.M ., Hudson, A.R., Kilburn, 

K.H., Mckenzie, W.N., Hurst, D.J. and Bermazohn, 

P. (l975). Responses to cotton dust. Archs. envir. Hlth. 

30: 222 - 229 . 

58 . Bouhuys, A., Breathing, Grune & Straltol1. New York, 1974 

pp. 416 - 440. 

59 . Bouhuys A; Gilson J. c.; Schilling RSF (1970). Byssinosis 

in the Textile Industry. Arch Environ. Health 21: 475 - 478 . 

60. Schilling, R.S.F., Vigliani, E.C., Lammers, B. , Valic, F. 

and Gilson, J. C. (l963). A report on a conference on 

Byssinosis. (14th International Conference on Occupational 

Health, Madrid, 1.963). pp. 137 - 144. Int. Con gr. Series 

No. 62 . Amsterdam; Excepta Media. 

61. Fletcher CM (l959): Chronic bronchitis, Am Rev. Respir 

Dis 80 : 483 - 494. 

62 . Hinshaw HD, Garland LH (l963): "Diseases of the Chest" 

2nd edition. Philadelphia: Saunders, p.299. 

63. Gardner R. M. Snowbird Worshop On Standardization of 

Spirometry (A TS Statement). Am. Rev. Respir Dis. 1979, 

119: 8 18 - 8. 

64 . Chemiack, R.M., and Raber, M.B. 1972. Normal Standards 

for ventilation function using an automated wedge spirometer. 

Am. Rev. Respir Dis. 106: 38 - 46. 



65. Berry G., Mckerrow C. B., Rossiter CE., Tombleson 

U. B. L. A study of acute and chronic changes in 

ventilatory capacity in workers in lancashire cot ton 

mil/s. Br. J. In d. Med 7973, 30: 25 - 36 

66 . Beck GT, Schachter EN., Maunder LR. The relationship 

of Respiratory Symptoms and Lung Function Loss in 

cotton textile workers. Am Rev Resp Dis 7984; 

730:6-77 

67. Mustafa KY. Byssinosis in Tanzanian textile workers -

Lung 759 (I969) 39 - 44 

68 . Morgan PGM, Ong SG. ,~ irst report of byssinosis in 

Hong Kong. Br. J. In d IYle d 38 (I987) 290 - 292 

69. American Conference of Government Industrial Hygienis ts 

(I983) Threshold Limit Values, ACG IH , Cincinnati, Ohio 

70. Noweir, M. H. , Noweir, K .H. , Osman H. A., Mosel/hi M: 

An Environmental and Medical Study of Byssinosis and 

Other Respiratory Conditions in the cotton textile 

industry in Egypt, Am J Ind Med 6: 773 - 783 (I984) 

77. Awad EI Karim MA, Osman Y, EI Haimi YA; Byssinos is, 

environmental and respiratory symptoms among textile 

workers in Sudan, In t Arch Occup Environ Health 

(I986) 57: 707 - 708 

72. Awad EI Karim MA, EI Hag AA: Byssinosis and Tuberculosis 

in cotton industry in Sudan, East Afr Med J 62 (I985): 

497 - 500 

73 . Christian i D. C., Eisen EA., Wegman DH. , Ting-ting Ye, 

Pei-Lian Lu, Zhi-Chu Gong, He- lion Dai: Respiratory 

diseases in cotton textile workers in the People's Republic 

of Ch ina, Scand J Work En viron Health 72 (I986) 40-45 



742 

74 . Holness D. L., Taraschuk IC., Pelmear P. L.: Effect of 

Dust Exposure in Ontario Cotton Textile Mills, J. Occ Med 

25: (7983) 26 - 29 

75 . Engleberg AI., Piacitelli C. M., Peterses M., Jey J. Piccirillio 

R; Morey PR., Carlson ML., Merchant J. A. : Medical and 

Industrial Hygiene Characterization of the Cotton Waste 

Utilization Industry, Am J Ind Med 7: 93 - 708 (7985) 

76 . Barnes R. and Simpson CR: Variation of pulmonary functions 

among workers in cotton mills, J. Occup Med 33: 767 - 7969 

77. Martin CF, Higgins JE, Byssinosis and other respiratory 

ailments, J. Occup Med 7976, 78: 455 - 62 

78. Mekky S., Roach SA and Schilling RSF (7967) Byssinosis 

among winders in the cotton industry, Brit J. Ind Med 24 : 

723, 7967 

79. Fox AJ, Tombleson JBL, Watt A, Wilkie AC: A Survey of 

Respiratory Disease in cotton operatives, Part I, Symptoms 

and ventilation test results, Br. J. Ind Med 7973; 30 - 42 - 7 

80. Bouhuys A, Schoenberg JB, Beck CJ, Schilling RSF 

Epidemiology of chronic lung disease in a cotton mill community, 

Lung 7977; 754: 767 - 786 

87. Schilling RSF. Epidemiological studies of chronic respiratory 

diseases among cotton operatives, Yale J. Bioi Med 7964; 37 

55 - 74 

82. Mair A., Smith DA., Wilson WA., Lockhart W. Dust diseases 

in the Dundee textile workers Br. J. Ind Med 7960, 77: 

272 - 278 



743 

83. Sch illing RSF., Hu ghes JPW, Dingwall Fordyce I, Gi l son JC 

An epidemiological study of byss inosis among Lancashire 

Cotton Workers, Br J. In d Med 7955; 72: 277 - 227 

84. Kennedy SM., Christiani DC., Eisen EA., Wegman DH., 

Greaves IA ., Olen chock SA., Ye TT; Lu PL, Cotton dust 

and endotoxin ex posure - response relationships in cotton 

tex tile workers, Am Rev Respir Dis 7987; 735: 79 4 - 299 

85. Cin kota i FF., Sharpe TC., Gibbs AC, Circadian rhythms in 

peak expiratory flow rate in workers exposed to cotton 

dust. Thorax 7984; 39: 759 - 765 

86. Ong SG., Lam TH, Wong CM; Ma PL, Lam Sk, 0' kelly FJ 

Byssinosis in Hang Kong. Br J. Ind Med 7985; 42: 

499 - 502 

87. Parikh JR., Chatterjee BB., Roo NM., Bahgia LJ. The 

clinical manifestations of Byssinosis in Indian Textile Workers 

NIOH {National Institute of Occupational Health} Ahmedabad, 

India, pp 24 - 28 

88. Khogali M. Byssinosis : a follow up study of cotton ginnery 

workes in the Sudan, Br J. Ind Med 33: 767 - 774 

89. Yeung MC., Lam S. Occupational Asthma, Am Rev Respir Dis 

7986, 733: 686 - 703 

90. Edwards J. Internal Conference on byssinosis, Mechanisms of 

disease induction . Chest 7987; 79 (s uppl: 38 - 43) 

97 . Wilson MR; Sekul A; Ory R; Salvaggio JE; Lehrer SB 

Activation of the alternative complement pathway by extracts 

of cotton dust. Clin Allergy 7980; 70: 303 - 8 



744 

92. Kama t SR., Kam<'t CR., Salpekar Vy; Lobo E. Distin guishin g 

Byss inosis from chronic obstructi ve pulmonary disease. Am 

Rev Resp Dis. 7987, 724: 37 

93 . Isselbacher KJ., Adams RD., Braunwald E., Petersdarf RG., 

Welson JD. Harrison's Principles of Internal Medic ine - 77th 

Edition, 7986 

94 . In t rona, F. L 'asma bronchiole aller gic a come malatta professionale 

Miner va Med. 7966: 776 - 78 7 

95 . Kobayashi, S. Occupational Asthma due to inhalation of 

pharmacological dusts and other chemical agents with some 

r eference to other occupational asthma in Japan., Allergology, 

edited by Y. Yamamura et 01., 7974, p. 724 - 732 , Amsterdam; 

Excerpta Medica 

96 . Jones RN, Diem SE, Clindmeyer V. Dharmarian V, Hammad YY, 

Carr J, Weill H, Mill effect and dose-response relationships 

in byssinosis. Br J Ind Med 36, 7979; 305 - 377 

97. Mckerron CB, McDermoth M, gelson J. C. , Schilling RSF. 

Respiratory function during the day in cotton workers: A 

study in byssinosis. Br J Ind Med 75. 7958, 75 - 83 

98 . Buck M, Bouhvys A. A purified extract from cotton bracts 

induces airway constriction in humans. Chest 79 . 7987 

43 - 49 

99 . Lapp NL, Hankinson JL, Burgess DB, et 01: Changes in 

ventilatory functipn in coal miners -after work shift . Arch 

Environ Health 7972, 24 : 204 - 208 

700. Zuskin E, Valic F, Bouh vys A: Effect of wool dust on 

resp iratory function. Am Rev. Respir Dis 79 76; 774: 705 - 709 



= 745 = 

707. Zuskin E, Valic F, Bouhuys A. Effect of wool dust 

on respiratory function. Am Rev. Respir Dis. 7976., 

774: 705 -709 

702. Zuskin E, Valic F, Change in the respiratory response 

to coarse cotton dust over a 70 year period. Am Rev 

Respir Dis 7975 772: 477 - 427 

703. Beck CJ, Schachter EN. The evidence for chronic lung 

disease in cotton texti le workers. Am stot 7983, 37: 

404 - 472 

704. Schachter EN, Maunder LR, Beck CJ. The pattern of 

Lung function abnormalities in cotton texti le workers. 

Am Rev Respir Dis. 7984, 724: 523 - 527 

705 . Braun DC, Jurgiel JA, Kuschak MC, Babyak MA , 

Prevalence of respiratory signs and symptoms among 

US cotton textile workers. J. Occup Med 7973, 75: 

474 - 479 

706. Beck CJ, Schochter N, Maunder L, Schilling RSF. A 

prospective Study of chronic lung disease in co tton 

textile workers. Am Int Med 7982, 97 : 645 - 657 

707. Molynevx MKB and Berry C. The correlation of cotton 

dust exposure with prevalence of respiratory symptoms. 

In proceedings 2nd International Conference on Respiratory 

Diseases in Tex tile Workers (Byssinosis), Aliconte, 

Spain. 7977.:, pp 777-783. 



= 146 = 

108. Gilson JC., Stott H. , Hopwood BEC., Rooch SA., 

Mckerrow CB ond Schilling RSF. Byssinosis: the 

acute effect on ventilatory capacity of dusts in 

co tton ginneries, catton, sisal and ;ute mills. Br J 

Ind Med. 1962, 19:9 - 18 

109. Imbus HR and Suh MW. Steaming of contton to preven t 

byssinosis - a plant study. Br J Ind Med . 1974., 31: 

209- 219. 

11 0. Jones RN. , Butcher BT., Ham mand YY., Diem JE., 

Glindmeyer "I HW., Lehrer SB., Hu ghes JM and 

Weill H. Interaction of atapy and exposure to cotton 

dust in the bronchoconstrictor response. Br J Ind 

Med. 1980, 37: 141-146 

111 . Textile REsearch Institute . Chemical composition of 

cotton dust and its relation to byssinosis; a r ev iew 

of the literatur e . Regulatory Ter;;hn icol Information 

Centre . 1978. ;' T.F. Cooke, Director. Report No.1 . 

Textile REsearch Institute. Box 625 . Princeton , 

New Jersey 08540 . 

112 . Zuskin E., Valic F; Butkovic D and Bouhuys S. Lun g 

f unction in tex tile workers. Br. J Ind Med. 1975, 

32: 283 - 288 

113. Bouhuys A . Prevention of Monday dyspnoea in byssinos is: 

a controlled trial with an an tihistam ine drug. Clin 

pharmac Th er. 1963; 4: 311 - 3 14. 



114. 

115. 

11 6. 

117. 

118. 

= 147 = 

Reynolds HY., Fulmer JD., Kazmicroniski 
JA., Roberto WC., Frank MM, and Crystal 
RG. Analysis of cellular and protien content 
of bronchoolveolar lavage fluid from patients 
with idiopattric pulmonary fibrosis and chronic 
erypersensitivity pneumonitis. J Clin Invest . 
1977, 59: 165-175 

W/Yohannes M. Health Profile and Pion of Action 
for Bahir Dar Awraja, 1987. 

Department of Health, Education and Welfare 
1978. Nationol Occupational Hazard Survey, Vol 
"I. Survey analysis and supplemental tables, 
DHEW publication No. 78-114. 

EE., Weinberger MM, Lackenbruch PA; and Huntley 
WH . Relationship of parental smoking and gas cooking 
to respiratory disease in children, chest. 1983., 
84: 622. 

Report of 0 WHO Expert Committee. Identification 
and 'control of work related diseases. Technical 
Repor t Series. 714. WHP, Geneva 1985 

., ' 


