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ABSTRACT The present paper deals with the relation-
ship of physiclogical and anthropomelric measurements
and long term exposure of cotton mill workers of
Phagwara, Punjab. The samples were measured for phys-
iological measurement. wiz.. vital capacity and
anthropometric measurements, viz., weight, stature, sit-
ting height, upper arm circumference and chest circum-
ference and were compared with an appropriate control.
Results indicate significant declination for all the mea-
surements (except stature) in cotton mill workers of age
group 41 years onwards, as compared to the controls,

INTRODUCTION

Long term exposure of cotton dust have
adverse affect on the health of textile work-
ers. Several studies have shown a progressive
decline in worker's forced expiratory volume
(FEV1) in relation to exposure to cotton dust
{Beck et al., 1982; Bhagia et al.,, 1990; Par-
ish et al., 1990); Valazquez, 1991; Beckett et
al., 1994 and Jennison et al., 1994). Some of
these declines are such thal one would antic-
ipate a very poor survival rate among the
workers. However, mortality studies have
tailed to show that cotton dusts have any-
thing other than a normal life expectancy
with no apparent excess of deaths from
chronic respiratory diseases (Berry and
Molynenx, 1981; Elwood et al., 1982). After
several years of exposure to cotton dust, per-
sons may develop byssinosis. The patients
complaint chest tightness, fever, aches, chest
pains, dry cough, wheeze and breathlessness
resembling allergic alveulitis. The prevalence
of byssinosis among persons working in cot-

ton waste industries have bezen reported in
subsequent studies (Docker et al., 1991;
Waoldeyohennes et al., 1991 and Sigagaard et
al., 1992).

Raw cotton easily becomes contaminated
by fungi and gram negative bacteria. Fungal
overgrowth may well be responsible for
cough and gram negative bacterial endotox-
in for byssinosis. De Lucca et al. (1991) stud-
ied the biophysical relations of lung surfac-
tant by extracts of cotton dust. Some types of
cotton appear to be worse than the others and
dustier parts of the production process tend
to cause several bronchopulmonary diseases.

Considering these views, in the present
paper efforts have been made to explore the
effects of long term exposure of cotton dust
on vital capacity and some anthropometric
measurements of the cotton mill workers of
Phagwara, Punjab.

MATERIAL AND METHOD

A total of 95 male cotton mill workers
were sampled from Jagatjit Cotton Mill,
Phagwara, Punjab, India. They were divided
into three age groups, ie., 20-30 years, 31-
4() years and 41 years onwards. From the
same area 96 unrelated normal healthy indi-
viduals, comparable to the workers in all as-
pects except the occupation were sampled
randomly as controls. Physiological measure-
ment, viz.,, vital capcity, the anthropometric
measurement, viz., body weight, stature, sit-
ting height, upper arm circumference and
chest circumference were taken into account
for the present study.
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Vital capacity was measured in sitting po-
sition with Riester's Portable Spirometer fol-
lowing standard technique (Weiner and
Lourie, 1969) and all the anthropometric
measurements were taken as described by
Singh and Bhasin (1989). Standard statistica
caleulations were made for comparison,

RESULTS AND DISCUSSION

Table 1 shows the comparison of the vital
capacity values in cotton mill workers and
normal individuals. Mean values of vital ca-
pacity in cotton mill workers are lower in all
age groups than the normal individvals and
highly significant differences (P<0.001) have
been observed between these two sets of pop-
ulation in all the age groups.

ASHWAN] KUMAR, RAKESH JOSHI AND 5P, SHARMA

Table 2 shows the comparison of some
anthropometric measurements between cotton
mill workers and normal individuals. In case
of weight, significant difference has been
found only in the age group of 41 years on-
wards. In case of stature no difference is
found in any age group. Regarding sitting
height, significant differences are observed in
the age group of 31-40 years and 41 years
onwards between exposed workers of cotton
mill and controls. In case of upper arm cir-
cumference, once again, statistically signifi-
cant difference (P<0.053) is noted in the age
group 31-4() years and highly significant dif-
ferences (P<0.001) has been found in the age
group of 41 years onwards between these
two populations. About chest circumferences,
only in the age group of 41 years onwards,

Table 1 : Comparison of Vital Capacity Yalues between cotton mill workers and normal individuals

Age group Cotton Mill Werkers Normal Individuals ' values

{in years) N X 5D N X 50

20-30 az 2506.25 22491 36 270000 21858 3.595%

a1-40 El 2303.22 253,34 gl 262333 30516 4 452*

41+ 32 1973.33 3084 30 241667 28529 5559+

* <0001

Table 2 : Comparison of some anthropometric measurements between cotton mill workers and normal individ-

uals

Measuremenis  Age group Cotton Mili Workers Normal Individuals ' values

(ke years) —
SEM s ZESD N X SEM 5D SESD

Weight 2030 32 5486 +143 796 +100 36 ST39  +135 800 4095 1304
3 - 40 31 5703 224 1220 #1056 3D SReD +144 776 +10M 0604
4] » 32 5601 +ld46 815 #1003 a0 5997 +1.25 676 +0.83 1082

Stature 20 - 30 37 164R1 #1012 626 079 36 16479 4078 480  +0.55 00l6
31 - 40 31 Ie3El +1.21 661 085 30 16551 +0.7d Sle  +067 1.119
41 + 32 16407 w109 605 #082 30 16556 +1.04 563 4073 0999

Sitting 20-30 31 BlaS 077 430 +0.54  3a  BLA]  +0E3 491 +0.58 0860

Height 31 - 40 3 BB  +0.60 330 042 30 8552 053 183 #0537 2075+
41 # 32 BA3T 4047 Ied #0333 30 B48]1 +044 138 <03 223"

Upper arm 20-30 3 314 +04] 12% #0293 1402 +039 129 4027 1.575

Circumference 30 - 40 3 24,07  +0.47 255 #0333 30 2531 +040 115 +0.28 2.056*
41 + 32 2341 4029 159 020 30 2539 +032 173 «0.22 4 64Q%w

Chest 20 - 30 37 8313 +092 512 +064 36 B490 #0099 586 #0770 1084

Circumference 30 - 40 I 83T 4+L00 589 S075 30 B4Ee #1027 550 4072 0.6
41 + 32 Bd4v 4079 442 #0530 8759 071 383 4050 2.937e*

*p o< (L0F; ** p o< 0.0]; *** p < 0.001
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significant difference (P<0.01) in observed
between them. '

In the present study, striking decline in
vital capacity has been observed in cotlon
mill workers. This observation supports the
several earlier (Parish et al., 1990; Woldeya-
hannes et al., 1991; Sigagaard et al., 1992
and Jennison and Jacob, 1994). Moreover, the
decline is more severe in the age group of 41
years onwards. Thus we may conclude that
long term exposure of cotton dust may have
some association with the decline of vital
capacity.

Cotton dust may alter the biophysical
characteristics of the lung surfactant (De
Lucca et al., 1991, 1992). In fact, surfactant
may somehow be responsible for alveolar
collapse. The cotton dust itself may act as
antigenic agent and cause the immunologic
response (Rylander, 1985 and Buick et al.,
1994), Thus the association of long term ex-
posure of cotton dust with the declination of
vital capacity of the cotton mill workers may
cause several bronchopulmonary diseases too.

The altered effects on anthropometric
mensurements are related to the decline of
lung function in cotton mill workers. Impair-
ment of lung function may adversely effect
the oxygenation of blood as well as the cell
respiration and thus in tum metabolism. Im-
pariment of metabolism may adversely effect
the building up of fats, proteins and other
body constituents, specially after prolonged
exposure of colton dust as evident from the
present study.
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