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Abstract used test for serial distribution of 

airway obstruction [2] and in 
Background: A recent review in silica dust exposed diagnosing chronic obstructive 
workers focused on airway obstruction and the variables disease in surveys of air pollution 
used were forced vital capacity (FVC), FEV1 and FEV1%. etc.[3] Tests of peak flow (PEF), MEFR 
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The maximal expiratory flow volume (MEFV) values i.e., and even FEV reflect the air flow 
1

peak expiratory flow (PEF), FEF75, FEF50 and FEF25 are resistance offered chiefly by central 
not only useful to differentiate obstructive and restrictive ‘larger’ airways, where as tests of 
type of functional abnormalities, but also the site of airway MMEF maximal flow at 50 and 25 
obstruction i.e., larger airways by PEF, FEF75 or smaller percent of VC reflect airflow
airways by FEF50, FEF25. Hence, studies on MEFV values 

characteristics of peripheral or
are needed. Aims: To identify the site of airway obstruction 

smaller airways revealing superiority
among female quartz grinders. Settings and Design: 

of MEFV values (PEF, FEF, FEF
Quartz grinding industry workers in Chota Udepur 50

in identifying the site of obstruction.[4] 

(Gujarat) by cross sectional study. Materials and 
Methods: The MEFV values were measured among 106 
female quartz grinders using SP-10 computerized 

Two recently reviewed articles on 

spirometer and predicted and percentage of predicted lung function in silica dust exposed 

values were derived.The average MEF values were workers[5,6] indicated both restrictive 

compared according to age (<24; 25-34; 35-44 and >45 (R) and obstructive (O) type of 

yrs). The percentage predicted MEFV values were abnormalities. These were based on 

compared between normal and chest X-ray abnormal the conventional spirometric 

(silicosis and silico-tuberculosis) workers and between variables i.e., FVC, FEV1 and FEV

normal and abnormal spirometry (restrictive (R), Studies on analysis of MEFV values 

obstructive (O) and R+O) workers. Statistical Analysis: in silica dust exposed found evidence 

Summary statistics, ANOVA and χ2-test. of small airways obstruction in 

Results: Significantly high reduction in MEFV values in Singapore quarry workers[7]

> 45 yr. Workers; significant loss in silicosis and Indian quarry workers.[8] The Indian 

silicotuberculosis pronouncing higher in silicotuberculosis study pointed out that the effects are 

workers; significantly higher impairment R+O type of probably due to smoking than dust 

functional abnormal than other type of abnormalities. exposure. The MEFV values were not 

These indicated that site of obstruction is both in larger evaluated in relation to age and chest 

and smaller airways. Conclusions: The MEFV values X-ray abnormalities. Hence, in this 
indicated that the site of obstruction is in both in smaller present report MEFV values are 
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and larger airways. assessed among 106 female quartz 

grinders exposed to silica dust using 
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average and percentage of product 

values, to find out the site of airway 

obstruction. 

MATERIALS AND METHODS 

INTRODUCTION 

A large number of workers are 

Flow volume curve analysis has contributed to our basic employed in quartz grinding and are 

understanding of mechanical events that occur during 

ventilatory effort.[1] The maximal expiratory flow volume 

exposed to high levels of silica dust. 

To assess the respiratory health, this 

(MEFV) curve have become an essential tool to assess various study was conducted among 106 

dynamic lung function parameters in humans and commonly female quartz grinders at Chota 
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Udepur, Vadodara district, Gujarat State. Their anthopometric 

findings, personal and occupational history were noted. A 

thorough explanation and demonstration of MEFV curve 

measurement was made to all workers. The recordings were 

carried out in sitting posture using Spirovit-SP-10 

computerized Spirometer, as per the American Thoracic 

Society (ATS) standards and results at BTPS level. The best 

curve was taken for analysis. 

The average MEFV values i.e., PEF, FEF
75

, FEF
50

 and FEF 
25

 were 

obtained. The predicted values were computed using the 

regression equation[9,10] and percentage of predicted values 

were determined. During this study chest X-ray was taken 

Rao NM, et al.: MEFV values, female quartz grinders, silicosis 

above 45 yrs age group. Compared to 35-44 yrs age group 

FEF 
50

 and FEF 
25

 was reduced significantly in 45 years above 

age group. 

The percentage of predicted MEFV values according to chest 

X-ray diagnosis is shown in Table 3. Normal X-ray was seen 

in 62 (58.5), silicosis 29 (27.4) and silicotuberculosis in 15 

(14.2) quartz grinders. Normal chest X-ray workers have 

relatively well preserved their average MEFV values, where 

as silicosis and silicotuberculosis workers exhibited 

significant loss compared to normal X-ray workers. Even 

among silicosis workers, the mean values were above 80.0 

percent predicted value. The loss is pronounced higher among 

and X-ray diagnostic of all these workers were obtained. The 

percentage predicted values were observed according to age 

i.e., <24; 25-34; 35-44 and >45 yrs and compared. The values The percentage predicted value in relation to conventional 

in relation to chest X-ray diagnosis i.e., normal, silicosis and spirometric abnormalities is presented in Table 4. Out of total 

silicotuberculosis were analyzed and compared with normal 106, normal spirometry 75 (70.8%), restrictive (R) type 18 

value. The prevalence conventional spirometric abnormalities (17.0%), obstructive (O) type 9 (8.5%) and combined R+O type 

were derived basing on the criteria.[11] The MEFV values of 4 (3.8%) workers is observed. Compared to normal spirometry 

abnormal spirometry were compared with normal workers, the severity of reduction in MEFV values is higher 

among R+O type of abnormal workers, followed by O-type 

and R-type. The R-type workers showed higher reduction in 

The statistical tests used for evaluation are ANOVA, student FEF 
50

 and FEF 
25

 than O type workers. 

t-test etc. The relevant results are discussed. 

DISCUSSION 

In healthy subjects, maximal flow rates at larger lung volume 

In Table 1 the anthropometric findings of 106 female quartz i.e., at the beginning of expiration (PEF, FEF

grinders and lung function test values are given. The MEFV reflect mainly the flow characteristics of larger airways, while 

value according to age is presented in Table 2. The values of those at small lung volumes i.e. at the end of expiration (FEF

 remained consistent from below 24 yrs 

up to 35-44 yrs age group with a markedly lowered value in Table 3: MEFV values (% predicted) according to chest X-ray 

abnormality 

Table 1: Anthropometric findings of female quartz grinders MEFV Chest X-ray 

(% predicted) Normal Silicosis 

N = 106 N = 62 N = 29 

PEF  97.2±25.0  84.0±34.7*29.7±9.6 
FEF 119.9±32.3 103.9±43.8*149.7±5.7 75 

FEF 106.5±29.8  84.6±35.0**39.4±6.2 50 

Maximal expiratory flow volume values (lS[1]) FEF 
25 

120.0±50.8  79.0±41.9** 

4.08±1.44 N = Number of workers, *= Significant at 5% level compared to normal group, 

silicotuberculosis than silicosis workers. 

spirometery. 

RESULTS


) are held to
75

,
50

PEF, FEF  and FEF 
75 50

(values mean + S.D.) Silicotuberculosis

Parameter N = 15 

Age (yrs) 66.8±34.5 

Height (cm) 79.9±40.7** 

Weight (kg) 64.5±38.1** 

60.9±35.7** 

PEF 

FEF 3.72±1.39 
75 

FEF 2.76±1.12 
50 

FEF 1.36±10.69 
25 

Table 2: MEFV values (l/s) among female quartz grinders 

cccording to age group 

Parameter  Age group (yrs) 

MEFV (lS[1]) 7-24 25-34 35-44 <45 

N = 31 N = 38 N = 28  N = 9 

PEF 4.11±1.55 4.13±1.51 4.16±1.26 3.54±1.42


FEF 3.77±1.53 3.78±1.48 3.75±1.16 3.26±1.25

75 

FEF 2.83 ±1.97 2.84±1.03 2.81±0.97 2.02±0.86N 
50 

FEF 1.41±0.76 1.48±0.58 1.31±0.73 0.80±0.44* 
25 

N = Number of workers; *= Significant at 5% level, MEFV - Maximal expiratory flow 

volume 

**= Significant at 1% level compared to normal group, MEFV - Maximal expiratory flow 

volume 

Table 4: MEFV values (% predicted) in relation to spirometric 

abnormalities 

MEFV (%  Spirometry 

predicted) Normal Restrictive Obstructive Combined R+O 

N = 75 N = 18 N = 9 N = 4 

PEF  97.2±25.0 78.9±23.3* 62.5±26.1** 34.2±20.0**


FEF 119.9±32.3 92.1±35.4* 84.1±36.3** 41.6±25.8**

75 

FEF 106.5±29.8 62.5±32.6** 63.9±28.4** 40.9±36.3** 
50 

FEF 120.1±50.8 70.7±43.5** 63.4±30.2** 65.5±33.5* 
25 

N = Number of workers, *= Significant at 5% level compared to normal spirometry, 

**= Significant at 1% level compared to normal spirometry, MEFV - Maximal expiratory 

flow volume 
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FEF 
25

) reflect the characteristics of small airways. In these 

silica dust exposed workers of this present study, the dust 

deposition retention and tissue reactions occurred in all sites 

of airways i.e., both larger and smaller airways and in alveoli 

of the lung as evidenced by the reduced or loss in MEFV value 

that are associated with chest X-ray abnormality i.e., silicosis 

and silicotuberculosis. While the earlier reports in Singapore[7] 

and in small (N=25) male quarry workers[8] indicated the 

occurrence of smaller airway obstruction, but the present 

study in large number of female workers (N=106) the findings 

revealed obstruction in both larger and smaller airways. 

These female workers are from tribal area and are also 

of airway obstruction in dust-exposed workers. 

Epidemiological and pathological studies suggested that 

chronic levels of silica dust do not cause disabling silicosis, 

may cause the development of chronic bronchitis that can 

lead to airflow obstruction even in the absence of radiological 

silicosis.[6] Smoking can potentate the silica dust exposure 

and smokers had significantly reduced MEFV values[16] and 

studies among hard rock miners, the effect of silica dust on 

lung function is different in smokers compared to non­

smokers.[17] Present study workers are all non-smokers and 

in normal chest X-ray workers, MEFV values are within the 

exposed to biomass fuel air pollutants during cooking process normal range. This rules out the effect of smoking on MEFV


at home, which may be an additional exposure that has values in this present study.


bearing effect on respiratory system.


Overall, this report showed that there is significant 

In MEFV curves, the flow and driving pressure at which flow repercussions on MEFV values in silica dust exposed quartz 

limiting segments develop are determined by the mechanical grinders, pronounced higher among silicotuberculosis, 

properties of lung viz. (1) the static dimensions of airways (2) combined R+O type of abnormal workers and in above 45 

Lung elasticity reflected by static trans-pulmonary pressure years age group. 

(3) Dynamic narrowing of airways. The first two factors are 

determinants of airway resistance.[12,13] These are affected by ACKNOWLEDGEMENT 

aging as well as dust exposure leading to much lowered values 

with a significant effect on FEF
50

 and FEF 
25

 in higher age group The authors acknowledge with thanks the help rendered by 

(above 45 yrs). Baroda Medical College, TB Hospital, Chota Udepur during 

the course of this study. Thanks are also due to Mrs. Bharti 

Silicosis is a restrictive type of occupational lung disorder. Satose for providing her personal assistance. The authors 

An observation of MEFV values among silicosis workers [Table acknowledge with thanks Dr. H. N. Saiyed, Director, National 

3] and in R-type of abnormal workers [Table 4] revealed that Institute of Occupational Health (ICMR) for granting 

values are more reduced in spirometric abnormal workers. permission to publish this article and to the staff of Baroda 

Silicosis was seen in 29 (27.4%) and among them R-type Medical College, TB Hospital, Chota Udepur during the course 

abnormality in 7 (24.1%), O-type 2 (6.9%) and combined R+O of this study. 
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