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ABSTRACT Crouaewmal data on lung functions, body measurements, pulse rate, hand grip strength
and blood pressusé were collected from 250 exposed and 250 control workers from Malis, an endogamous
caste groups of Kijasthmn. The study aims at investigating the effect of stone dust on long functions (FVC,
FEV,, PEFR), blood pressure, pulse rate and body measurements. In both the sexes, control subjects have
significantly higher FVC, FEV,. and PEFR than exposed group. Mean values of hand grip strength, pulse
rate and blood pressure were significanily higher in control group. Although the two groups have similar
lincar dimensions, Ib contro} subjects (both males and females) are significantly heavier, possess greater
breadths, arMm skinfolds than exposed group. Higher pulse rate and blood pressure, a sign of car- .
diovascular stress ot ofié Band and lower respiratory volumes in the exposed group, on the other hand, demon-
strates definite effect of stone dust on physiology of man.

Lung function studies in occupational groups
have delineated that workers exposed to organic
dust are at respiratory risk and show an increase
in respiratory symptoms and reductions in lung
functions. Workers exposed to coal dust (Kellie
ctal., 1987) silica and talc (Thomas et al., 1987)
wood dust (Goldsmith and Shy, 1988) grain
(Cotton et al., 1983; Dosman et al., 1988) cotton
dust (Holness et al., 1983) exhibit reduced pul-
monary functions and high prevalence of cough,
_ phlegm production, dyspnea, wheczing and
chronic bronchitis.

In stone quarries, stone dust is produced
during several processes, such as grinding, mil-
ling and blasting. Results from the studies on the

hazards of exposure of organic dust reinforce the

notion that stone quarry workers are at risk of
dust related occupational lung discases, i.e.
greater prevalence of respiratory symptoms and
greater risk of impaired pulmonary functions
than workers not exposed to stone dust (Joren-
sen et al., 1980; Haglind and Rylander 1987; Mur
ct al., 1987). Stone dust produced inside quar-
ries could be hazardous to hiuman health as dust

particles are capable of entering the respirator
system during breathing. Also, once the dust par-
ticles enter the respiratory system, they can be
readily taken up and transported to the other
organs. Any adverse effect of dust on vital pul-
monary functions may lead to the malfunction-
ing of other organs as well. Keeping this in view,
the present study was designed with the follow-
ing objectives: '

1. to examine the effect of stone dust on
forced vital capacity, forced expiratory
volume 1 second, and peak expiratory flow
rate. : ,

2. to evaluate the impact of stone dust on
blood pressure.

3. tostudy the variation in body size and phy-
sique between non-exposed and exposed
workers to dust in stone quarries. °

MATERIAL AND METHODS

Cross-sectional data on lung functions ahd
body measurements were collected from 250
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exposed and 250 control workers from Malis—
an endogamous caste group of Alwar district of
~ Rajasthan. Members of the exposed group were
employed (actively) in different s

in Alwar district of Rajasthan. Th
as also the exposed group, o

lier studies, on occupational haia
availability of a proper control
difficult (Guxdotu, 1988). Bu!, ,

age, smoking habits, social smtus,
not occupationally exposed to §
available. from the same geogra
member of the non-exposed group
and trade in milk,

Forced vital capacity (FVC), for
volume in one second (FEV))
atory flow rate were measured wi
spirometer, following the method of We
Lourie (1969). Best of the three wwe
taken to record the respiratory functions. Stature,
sitting height, lower extremity length, trarisverse
chest diameter, antero-posterior chest diameter,
bicondylar humerus, bicondylar femur, biacrom-
ial diameter, calf circumference, skinfolds at tri-
ceps, subscapular, suprailiac and calf were taken
using the ‘standard technique (Tanner et al.,
1969).

Hand grip strength of right and left hand was

measured using standard method of Weiner and
Lourie (1969) and recorded in kg, -

Pulse rate and blood pressuré were taken fol-
lowing the method of Weiner and Lourie {1969)
using indirect ausculatory method. Blaced pres-
sure was recorded in mm Hg. ,

One way analysis of variance test was used for
comparing exposed and ‘control group i pul-

monary function tests, body measumnenu, pulse
rate and blood pressure. -

: RESULTS

In the present study, in both the sexes, gon-
trol subjects have significantly higher forced vital
capacity (FVC), forced expiratory voluni& in one
second (FEV,,) peak expiratory flow rate

(PEFR) than exposed workers. Mean values of _
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pulse count and blood pressure were significantly
greater in exposed than in control group (Tables

- 1 & 2) than exposed males though the difference

is statistically non significant at 5% probability
level. However, in control females, hand grip
strength of both right and left hand was signif-
icantly greater as compared to exposed females.

_In both the sexes, the control subjects are sig-
nificantly heavier, possess greater breadths, cir-
cumstances, and skinfolds than exposed group
but the two groups have similar linear dimen-
sions ‘such as stature, sitting height and lower
extremity length (Tables 3 & 4). The mean age

- of exposed and control subjects are similar in

both males and females.
DISCUSSION

It is evident from the results that significant

_differences exist in the pulmonary functions

between control and exposed workers. The
exposed workers have consistently lower values
of forced vital capacity (FVC), forced expiratory -
volume one second (FEV,,) and peak expira- .
tory flow rate (PEFR) than. the controls.

~ When human beings are exposed to stone dust,

‘stone particles -of respirable fraction can be

deposited in the gas exchanging portion and in
the conducting airways of the lungs. Deposition
of particles in the lung affects respiration by con-
trolling the velocity and amount of gas as they
come down in the airways and reach the lungs
(West, 1974). Any airway obstruction/pathophys-
iological change in the lungs results in the low-
ered pulmonary functions (Cotes, 1978).
Comparison of lung functions of exposed
workers with those of non-exposed ones indicate
functional impairment in the lungs of stone
quarry workers. Though these tests are not dis-
ease specific but they help in distinguishing a
normal individual from an affected person. These
findings clearly indicate that stone quarry work-
ers are at risk of developing lung diseases as a
result of inhaled stone dust. A significant reduc-
tion in FVC and FEV  among exposed quarry
workers may be annbuted to the blockage, injuries

‘or infection due to inhalation of stone dust. Depo-
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Table 1: Variation in physiological variables between males exposed to stone dust and control subjects

Variables T . Control Exposed F Value® Probability
o ) SD. Mean SD.
Forced Vital Capacity : 038 2.85 034 7827  P<001
Forced Expiratory Volume in Oné Sex 0.35 272 036 21.15 P<00L-
Peak Expiratory Flow Rate ~ 36.10 312.99 43.19 12.18 P<.001
Pulse Rate : 5.82 76.60 135 52.:18 P<.001
Systolic Blood Pressure 10.2 136.46 14.40 52.74 P<001
Diastolic Blood Pressure 6.43 77.02 9.92 54.37 P<001 .
Hand Grip Strength (Right) § © 809 37.29 8.11 204 .015P>.001
Hand Grip Swrength' (Left) 12 834 | 36.66 833 1.92 .01>P>.001
*All F values are significant at 5% p

Table 2: Variation in physiotoglcs

Variables Exposed F Value* Probability
- SD, Mean SD. T
Forced Vital Capacity : 0.33 135 0.28 387.01 P<001
Forced Expiratory Volume in One Secosd - © 031 117 0.26 52872 P<.001
Peak Expiratory Flow Rate 25064 4588 19204 © 6451 68.47 P<001
Pulse Rate 68.75 555 747 7.00 5557 - P<001
Systolic Blood Pressure o 118.57 9.30 126.76 11.23 39.57 P<.001
Diastolic Blood Pressure ; T 6585 6.05 72.56 165 427 P<.001
Hand Grip Strength (Right) 235 6.49 2120 6.46 6.79 0.1>P>.001
Hand Grip Strength (Left) 2215 5.89 19.98 5.55 895 .01>P>.001

‘Au F values are significant at 5% probability level.

Table 3: Impact of stone dust om snthropometric varlables: mean and analysis of variance between
males exposed to storte dust and control subjects

Variables : o Exposed _ F Value® Probability
’ 0 §SD.  Mean SD. )
Stature 192 1612 822 252 - P<0O
Sitting Height - 441 84.78 4.10 3.8 - P<OOL
Lower Extremity Length 6.29 92.96 639 245  P<0O01
Transverse Chest Diameter <~ § 237 26.64 247 1466 . P<001
Anterior Posterior Chest Dismeter —* * = %120 2.42 20.10 243 1280  P<001
Bicondylar Humerus S 2 0.83 5.65 0.78 12330 P<.001
Bicondylar Femur 074 6.71 063 16356  P<001
Biacromial Diameter 3.10 34.40 -3.13 -8.38 P<.001
Calf Circumference 49 3.49 30.67 350 3.37 01>P>.001
Upper Amm Circumference 2471 2.9 372 3.06 6.78 .01>P5.001
Chest Circumference 35.70 738 81.83 686 18.42 P<.001
Weight : » 5867 9.45 56.32 9.65 - 3.78 .01>P>.001
Skinfold at Triceps 7.0 5.99 535 2.88 8.02 .01>P>.001
Skinfold at Subscapular o 897 232 - 195, 239 11.47 .015P>.001
Skinfold at Suprailiac ’ T 584 2.24 484 - 237 11.72 .01>P>.001
Skinfold at Calf : 19 286 6.86 3.07 6.12 .01>P>.001

Age ' 3032 9.48 30.68 9.83 009 SO>P>70 -

*All F Values are significant at 5% probability level (except age).
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Table 4: Tmpact of stone dust on anthropomemébnrlablu: mean and analysis of variance between females exposed

to stone dust and control subjects

Variables . Comrol Exposed F Value* Probability
Mean $D. Mean SD.

Stature ‘ 15492 - "S5 - 15369 5.2 3.22 .01>P>.001
- Sinting Height 4 418 78.04 419 733 .01>P>.001
Lower Extremity Length 8003 -. 412 8670 3.87 6.92 .01>P>.001
Transverse Chest Diameter 2561 1.83 2431 1m 3344  P<001
Anterior Posterior Chest Diameter- 19.15 193 18.05 - 2.05 19.02 P<.001
Bicondylar Humerus 63 0.84 497 07 160.83 P<001
Bicondylar Femur 1z 0.78 596 0.59 226.07 P<.001
Biacromial Diameter 32.58 270 3137 2.59 13.20 .01>P>.001
Calf Circumference - 431 28.55 4.40 492  P<001
Upper. Amm Circumference 2448 . 373 23.19 352 7.84 .01>P>.001
Chest Circumference 7329 622 71.92 6.01 3.16 .01>P>.001
- Weight nn 687 48719 6.66 1605 .01>P>.001
Skinfold at Triceps 923 3.84 791 368 . 7.67 01>P>001
Skinfold at Subscapular 9.64 27 8.36 266 - 1418 .01>P>.001
Skinfold at Suprailiac - 697 2.84 552 2.82 1628 .0I>P>.001
Skinfold at Calf 971 3.08 8.50 3.07 9.61 .01>P>.001
Age 34.46 9.65 34.85 10.18 0.10

80>P>.70

*All F Values are significant at 5% probability level (except age).

sitton of stone dust not only ruptures the anter-
ior walls of the lungs but also causes stiffness
in the walls. , g
Stone quarry workers have significantly higher
pulse rate and blood pressure than the non-
exposed workers living in same geographic area
and belonging to same ethnic group. Thus car-
diovascular system is affected by the inhalation
of toxicants. This finding is in agreement with

the results of the studies that certain chemicals -

_ such as lead, cadmium, and oral contraceptive

steriods increase systemic artcrial (systolic and -

diastolic) blood pressure and heart rate as an
acute event by a variety of mechanism (Billin-
ghan, 1980; Rubin and Rubin, 1982; Van Stee,
1982; Zakari and Aviado, 1982; Merin, 1981;

Steffy 1982). However, not much work has been

done to study the cffect of mineral dust or
organic dust on cardiovascular system. In the

present study also workers have significantly:

higher pulse rate and blood pressure than the
non-exposed workers. Higher blood pressure, a
sign of cardiovascular stress on one hand and

lower respiratory volumes in the exposed group
_on the other hand demonstrate definite effects of -

stone dust on physiology of man.

Lighter body weight of quarry workers could
be due to greater work load and limited food
intake due to loss of appetite. This limited food
consumption along with lowered respiratory
functions limit the release of energy for other
metabolic processes reducing the body weight.

* In conclusion, the findings of the study demon-
strate rather striking differences in pulmonary
functions, pulse count, blood pressure, and
anthropometric variables between a fairly large

group of stone quarries workers and non-exposed

community control. These findings indicate the

_ presence of a ‘significant respiratory problems

among the large number of stone quarry work-
ers in Rajasthan.

-
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