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ABSTRACT 
Objectives: To assess the effect of cotton dust 
on pulmonary function tests of workers in a cotton textile factory. 
Subjects and Methods: One hundred forty one male workers aged 21-60 years. Out of them 67 from 
Pepsi factory considered as controls ,and 74 from cotton textile factory in Mosul ,during the period 
from the 1st of January 2007 to the 30th of April 2007.The pulmonary function tests studied were :FVC 
,FEVI , FEV%.PEF and FEF25-75%. 
Results: Workers in cotton textile factory showed a significant reduction in the levels of FVC and of 
FEV1 at age of 40-60 years as compared to control workers. 
Conclusions: The results showed that cotton dust causes a significant reduction in FVC and FEVI as 
age advances. 
                                          
 

  .غبار القطن على وظائف الرئة للعمال في معمل الغزل والنسيج القطني تأثير
  : الخالصة

  .غبار القطن على وظائف الرئة عند العمال في معمل الغزل والنسيج القطني تأثيرلمعرفة  :الهدف
عامال من  ٦٧منهم  ،سنة ٦٠- ٢١من  أعمارهمعمال الذآور تراوحت المن  وأربعونواحد مائة و :المشارآون في العمل

عامال من معمل الغزل والنسيج القطني في الموصل للفترة من آانون  ٧٤معمل البيبسي واعتبرت آمجموعة ضابطة  
ة القسرية، ذروة االندفاع السعة الحيوي: التي شملتها الدراسة هيأن فحوصات وظائف الرئة  ٢٠٠٧الثاني إلى نيسان 

  .من السعة الحيوية القسرية% ٧٥-٢٥الزفيري واالندفاع القسري بين 
هذا البحث بان غبار القطن يؤدي إلى حدوث نقص معنوي في قيمة السعة الحيوية القسرية والحجم أظهرت نتائج  :النتائج 

سنة مقارنة مع عمال المجموعة  ٦٠-٤٠ي عمر الزفيري القسري لثانية واحدة لعمال معمل الغزل والنسيج القطني ف
  .الضابطة

النتائج أن غبار القطن سبب نقص معنوي للسعة الحيوية القسرية والحجم الزفيري القسري لثانية  أظهرت: االستنتاجات
   .واحدة مع تقدم العمر

  

ulmonary function testing is a valuable 
tool for the evaluation of the 

respiratory system. The pulmonary 
function tests (PET’s) can diagnose lung 
diseases and measure the severity of lung 
problems(1). The normal value ranges for 
PFT’s will be adjusted for the subjects' 
age, height, sex and sometimes race(1). 
Pulmonary ventilation can be studied by 
many PFT’s. Perhaps the following tests 

give enough information about the 
ventilatory function of the lungs(3-4). 

1. Forced Vital Capacity (FVC): The 
maximum volume of respiratory gas that 
can be forcefully expired following 
maximum inspiration. This is performed 
by having the subject to exhale forcibly, 
rapidly and completely following maximal 
inspiration. 

P 



 
Annals of the College of Medicine                                                         Vol. 34   No. 2, 2008 

 

© 2008 Mosul College of Medicine                                                                                                 142 
 
  

2. Forced Expiratory Volume in 1 second 
(FEV1): The maximum volume of gas 
that can be forcefully expired during the 
first second following maximal inspiration. 
It is relatively independent of effort. 
(FEV1) is the best single guide for 
assessment of ventilatory functional 
impairment, and if there is no restriction, 
this index reflects best the severity of 
airway obstruction(5). 

3. Forced Expiratory Ratio (FEV1%):The 
percentage relationship between FEVI 
and FVC (FEV1 X 100IFVC). It can be 
regarded as a good test for early 
detection of obstructive pulmonary 
diseases(6). 

4. Peak Expiratory Flow (PEF): The 
maximum forced expiratory flow rates 
achieved during single forced expiration. 
It may be expressed as liter per minute or 
liter per second and it is effort dependent 
and regarded as a complementary test 
and not a substitute for other tests(7). 

5. Forced Mid -Expiratory Flow (FEF25 
(FMF):The mean forced expiratory flow 

rates achieved between 25% and 75% of 
the FVC during single forced expiration. It is 
relatively independent of effort and tends to 
reflect changes in small airways. It is very 
sensitive for indicating early airway 
obstruction or could be normal variant(8,9). 

A lot of work has been done during the 
past decades regarding the effect of age on 
various aspects of pulmonary function in 
many parts of the world. The lung function 
usually peaks in late teens and early 
twenties. After the early twenties, lung 
function declines about 1% a year over the 
rest of a person’s life time. The values 
FEV1, FVC and MVV are significantly 
reduced with age of the subject(10-12).  

The word byssinosis is derived from Greek 
word “Breeo's” or Latin byssus. The word 
byssus meant fine soft, white fibers and 
probably originally referred to flax. The word 
bysssinosis became well known after its use 
by (Oliver T, 1909)(13), in his books on 
occupational diseases. 

Byssinosis has been defined as a 
respiratory disease associated with 

inhalation of cotton, flax, and hemp. The 
disease is found in many cotton processing 
countries. Some called it cotton dust 
asthma. It is more prevalent in the dusty 
stages of cotton processing such as carding, 
than in weaving. Chest tightness, cough, 
wheezing, dyspnoea in varying degrees are 
the initial symptoms. Similar symptoms have 
been also found in flax, hemp, jute and sisal 
workers The characteristic symptoms of 
byssinosis are shortness of breath and 
tightness of the chest on returning to the 
work after a period of absence. Byssinosis is 
characterized clinically as occasional (early) 
and then regular (late) chest tightness 
toward the end of the first day of work week 
(Monday chest tightness)(14).  

Eventually it is believed that irreversible 
obstructive airway diseases might occur. 

The aim of the present study is to 
reevaluate the effect of dust in cotton textile 
factory on the respiratory system as judged 
by respiratory symptoms, clinical 
examination of the chest and lung function 
tests. If the case is so, some preventive 
measures may be suggested to the 
administrations of this factory in order to 
minimize the effect of dust on lung functions 
of the workers. 
 

Subjects and methods 
This study has been conducted during the 

period from the 1st of January to the 30th of 
April 2007. Lung function tests were carried 
out for 141 male workers aged 21- 60 yrs, 
from two factories in Mosul area. The 
subjects were then divided into two major 
groups according to place of work. Each was 
subgrouped according to age by 10 years 
(yrs) interval. Group 1 included 67 
apparently healthy workers from Pepsi 
factory considered as controls. All control 
subjects were scrutinized for the absence of 
any cardio-pulmonary disease through 
history and physical examination. Group 2 
consisted of 74 workers from cotton textile 
factory. 

The plan of the study for each subject was 
as follows: case history, clinical examination 
of the chest, physical measurements, and 
pulmonary function tests as shown in figure 
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Height: Cm         Weight: Kg Room Temp.: ‘C Correction Factor:
Parameters:       Measured Values Corrected 
                           1        2         3 

Clinical Examination of the chest: 
Previous History: 
Family History: 
Others:

1. Cough:   2.phlegm(Sputum):   Grade of Breathlessness:
4. Wheezing: 5.Chest illness during the past 3 years: 
6. Smoking habit: No. of cigarette! day: Duration:

                         Date of Examination: Address: Occupation: Duration: 

Figure1: A form used to record history, clinical examination of the chest and 

pulmonary function tests(15).

Symptoms Asked According to ATS Questionnaire(17)

1. FVC (L): 2. FEVI (L): 3.FEV%: 4. MW (L 1mm): 5. PEF (L !Sec.):
6. FEF200.1205 (LISec): 7.FEF25.75% (Llsec):

l.A standardized questionnaire was 
patterned according to the American 
Thoracic Society (ATS) 
questionnair&15.This questionnaire is 
basically for respiratory system. 

Pulmonary function tests were carried out 
by using Mijnhard Vicatest (VCT) Dry Type 
spirometer (Type VCT- 2)(16).This instrument 
gives online calculation, digital display and 
recall of five essential parameters: 
(FVC, FEVI, FEVI%, PEF, and FEF)(25.75%). 
Tests were carried out during day time and 
in standing position, using a nose clip. The 
test subjects were always clearly and 
correctly instructed to inspire as deeply as 
possible, then to exhale as forcibly and as 
rapidly as possible into the mouth piece. 
They were asked to continue exhalation until 
they see the light switched on the spirometer 
indicating no more volume increase, thus 
getting consisted readings. All the gas 
volumes were measured at ambient 
temperature and pressure saturated with 
water vapor (ATPS), but are corrected to 
body temperature and pressure saturated 
with water vapor (BTPS) before comparison 
with normal or predicted values to ensure an 
accurate interpretation of the respiratory 
data(16). 

Statistical analysis was performed by 
analysis of variance (ANOVA) and 

using unpaired student T-test, and 
“Duncan multiple rang test”(17). All values 

were expressed as mean ±SD. Results were 
considered significant at P≤ 0.05.  

 

Results 
The effect age on the pulmonary function 
Tests 

Figure (2) shows that there was an 
increment in the percentage (%) of workers 
with abnormal lung function tests in cotton 
textile factory, accompanied with advancing 
age. The lowest percentage was (19%) at 
age 21-3oyrs, increased to (28%) at age 41- 
50 yrs and 51-6oyrs. In contrast to controls 
as the age increases, the percentages of 
workers with normal pulmonary functions 
were reduced. The highest value was 
(43.4%) at age 21-30 yrs diminished (7.5%) 
at age 51-60yrs. 

 

The effect of cotton dust on pulmonary 
function tests  

The textile workers at the age of 41-50 
yrs showed a significant reduction in FVC, 
and FEVI (P<0.01) from that of control 
workers. Also at age of 51-60 years the 
value of FEVI was statistically lower in 
cotton textile workers as compared to 
controls, while no significant difference at all 
age groups in the levels of FEVI%, PEF, and 
FEF25-75% compared with controls as 
shown in(Table1). 
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Table (1): FVC, FEV1, FEV1 (%), PEF and FEF2575% .Mean ±S.D of the cotton textile factory 
compared to control group according to age in decades. 

 

 

 

 

 

 

 

 

 

 

*= P<0.05;   **=P<0.01; L: litre.  

Discussion 
Effect of age on pulmonary function tests  

the functional efficiency of the lung 
deteriorates with age(12). A lot of cross-
sectional as well as longitudinal studies have 
been carried out to study the effect of age the 
lung function(11,12). Aging is known to produce 
changes in many pulmonary functions(18). The 

ideal approach to study the effect of age is 
repeatedly to determine the lung function in 
the same group of normal individuals over a 
number of years. In practice however, the 
evidence for the effect of aging can be 
obtained by comparing lung functions in 
normal people in different age groups(19).  

Parameters 
Groups Controls Cotton Textile 

Age(yrs) N Mean ± S.D N Mean ± S.D. 

 
FVC (L) 

21-30 29 4.647± 0.5 13 4.582± 0.3 
31-40 23 4.448± 0.4 19 4.383± 0.4 
41-50 10 4.523±0.5 21 3.684±0.4** 
51-60 5 4.007±0.5 21 3.387±0.7 

 21-30 29 4.183±0.4 13 4.090±0.6 
FEVI (L) 31-40 23 3.902± 0.4 19 4.052 ± 0.4 

41-50 10 3.962± 0.3 21 3.353± 0.4** 
 51-60 5 3.785± 0.3 21 3.034± 0.6* 

 
FEVI (%) 

21-30 29 88.6± 7.0 13 91.7± 8.2 
31-40 23 88.6± 6.2 19 92.3± 6.1 
41-50 10 88±11.3 21 86.7±8.2 
51-60 5 91.0±8 21 86.04± 10.5 

 
PEF (L/sec) 

21-30 29 7.8±1.6 13 8.8±2.8 
31-40 23 9±3.8 19 9±3 
41-50 10 7.8± 1.5 21 8.8± 3.2 
51-60 5 8.7 ± 2.9 21 7.6± 4.5 

 
FEF2 .% (LI Sec) 

21-30 29 5.4± 1 13 5.5±1 
31-40 23 5.1± 0.9 19 5.6 ±1.3 
41-50 10 5.1± 0.9 21 4.6± 0.9 
51-60 5 5.6 ±0.4 21 4.3÷1.3 
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Figure(2): age distribution of controls and cotton textile group 
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In the present study, there was a decline in 
FVC with advancing age(20). This is because 
the advancing age produces degenerative 
changes in musculoskeletal system of thoraco-
abdominal compartment. This imposes a 
limitation of maximal efforts for inspiration as 
well as expiration(21). Loss of elasticity of lung 
tissue on accounts of aging produces 
relaxation of lung. The combined effect of loss 
of elastic properties of lung thorax system and 
reduced force of muscles of respiration leads 
to impairment of dynamic functions of 
ventilations as diminution of FEV1 and MW as 
age advances as was shown in this study(11,12).  

The decrease in FVC and FEV1 with 
advancing age was slow in the cross  sectional 
study particularly between 35 and 45 years, 
while it was more pronounced and fairly linear 
in the longitudinal study(22). 

The FEV1 decline with age is more than the 
decline of FVC with age. This means that less 
volume of air during the first second of forced 
expiration could be expelled by older people. 
The explanation for this may be due to the fact 
that the ventilatory capacity is a function of 
respiratory muscle strength which declines 
with age. Also the resistance to movements of 
the lung and chest wall increases with age(23) 
These findings are in agreement with results 
observed by Densen et al. (1969)(24), who 
found a constant decrease in FEV1 value for 
all men between ages of 30 to 60 years. Poor 
muscular effort and loss of elasticity of lung 
tissues associated with aging process cause a 
decrease in PEF. 

The reduction in FVC, and FEV1, with 
advancing age is in consistence with the 
findings of previous studies in this field(7-21). 
Effect of cotton dust on pulmonary 
function tests 

Exposure to cotton dust occurs throughout 
the manufacturing process but is more 
pronounced in those portions of the factory 
involved with the treatment of cotton prior to 
spinning i.e. blowing, mixing, and carding 
(straightening of fibers). 

In the present study FVC, and FEV1 
generally showed lower values in cotton textile 
workers in all age groups aftter 40 yrs, there 
was a statistically significant reduction of these 

values when compared with the control 
workers, this reduction in FEVI indicate 
obstruction of the large airways and this  goes 
with the diagnosis of byssinosis while there 
was no significant change in FEVI% in cotton 
textile workers when compared to control 
workers. 

In Greece, Kondakis and Fournares 
(1965)(25), found no clinical byssinosis among 
cotton workers. This is inconsistent with the 
findings of the present study. They also found 
a statistically significant reduction of FVC , 
FEVI and MVV in ginnery workers and a 
significant relationship between years of 
exposure to cotton and reduction of these 
values. 

There is a significant correlation between 
chronic loss of pulmonary function and 
duration of exposure and level of the dust 
(years work in cotton mills). Long- term 
exposure to cotton dust, in which air-borne 
endotoxin appears to play an important role 
results in substantial adverse chronic 
respiratory effect(26). The workers with a higher 
level of cumulative endotoxin exposure had 
significantly greater losses of FEV1 and FVC 
than those with a low level. 

Endotoxin exposure was associated with 
faster lung function decline. Endotoxin is the 
principal component of cotton responsible for 
the development of inflammation of airway. 
Chronic occupational endotoxin exposure is 
associated with faster decline in lung 
function(10). 

A survey by Cinkotai et al. in 1988(27) of 
workers in 31 textile factories in Lancashire, 
United Kingdom, showed that byssinotic 
symptoms were related to years in the 
industry, degree of dust exposure, quality of 
cotton in use, ethnic origin of workers and 
smoking habit. 

The conclusion from the above findings is 
that the workers in cotton factories will suffer 
from obstructive ventilatory defect. The 
findings of this study are consistent with the 
results of El-Sadik et al. (1982)(28) who found 
that the nature of the disease caused by 
cotton dust was obstructive in type as judged 
by a reduction in FEV1 and improvement of 
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obstructive features when the workers left the 
factory. 

Because bacteria and fungi are present in 
large numbers in cotton dust several 
investigators have attempted to show a 
significant relationship between viable agents 
and byssinosis(29). The lack of appropriate 
incubation period and the absence of. febrile 
illness along with daily recurrence of the chest 
tightness and rapid remission after leaving the 
mill were against this possibility(29,30). 

Cotton dust removal before it enters the mill 
may be the most important method to reduce 
dust related disease(31,32). 
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