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ABSTRACT 

Introduction: Tea which is brewed from the tea plant Camellia sinensis is an indispensable beverage used 

the world over. Manufacture of black tea involves several labour–intensive processes: sifting and blending 

being the dustiest processes in the tea industry thereby exposing the workers involved to the hazards of dust 

inhalation.   

Materials and Method: The present study was carried out to evaluate the Peak Expiratory Flow Rates 

(PEFR) of tea garden factory workers in Dibrugarh district of Assam in India and study the effect of 

duration of exposure to pollutants in them. A Mini Wright Peak Flow Meter was used. Study population 

comprised of 210 male factory workers (cases) divided into 3 groups (70 in each) according to their 

duration of exposure as Group 1: < 1 year, Group 2: 1– 2years, Group 3:> 2 years to 10 years duration of 

exposure. A control group was taken comprising of 70 male field workers with no exposure to dusty 

environment. Results analysed applying ANOVA. 

Results: PEFR values of Group 3, when compared to the control group, showed a highly significant 

decrease (p < 0.01). When the PEFR value was compared among the 3 groups, it showed a highly 

significant decline (p < 0.01) with increase in duration of exposure. 

Conclusion: The study reveals that the PEFR values of the tea factory workers were lower than that of the 

Control group and that with increased duration of exposure to dust within the factory, there was a decline 

in their PEFR values. 

Keywords: Peak Expiratory Flow Rate, Tea Garden Factory Workers, dust. 

 

INTRODUCTION 

A person, apart from the environmental pollution, is 

exposed to the polluted air by virtue of his/her 

occupation and one of the most affected organs are 

the lungs. Exposure to hazardous materials and 

processes at the workplace can cause or exacerbate 

a multitude of diseases. Physicians commonly treat 

the sequelae of such diseases in the practice of 

medicine; however, unless the underlying 

connection with hazardous exposure is identified 

and mitigated, treatment of manifestations rather 

than the cause, at best only ameliorates the 
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condition. At worst, the neglect of hazardous 

exposures may lead to both failure of treatment and 

failure to recognize a public health problem with 

wide significance 
[1]

 

Identification of an environmental/ occupational 

etiology of an illness may have important economic 

ramifications for the patient (e.g. awarding of 

workers compensation, which covers medical bills 

as well as lost wages). The assessment is important 

because removal of a patient from a harmful 

environment is often the only intervention that 

might prevent further significant deterioration or 

lead to improvement in the patient’s condition. The 

identification of an environment associated disease 

in a single patient may lead to primary preventive 

strategies affecting other similarly exposed people 

who have not yet developed disease.
[2]

 

The tea industry is one such dusty industry wherein 

the tea factory workers are exposed to a dusty 

environment. Tea, which is an indispensable 

beverage used the world over, is brewed from the 

tea plant Camellia sinensis. The tea industry of 

Assam produces ~51%of tea produced in India and 

about 1/6th of tea produced in the world. 

Manufacture of black tea involves several labour–

intensive processes. Sifting and blending are the 

dustiest processes in the tea industry and the 

workers involved are exposed to the hazard of 

inhaling the dust. Inhalation of tea dust is known to 

give rise to both acute and chronic respiratory 

symptoms. A large number of studies on lung 

function on different types of factory workers are 

available, but similar studies among teagarden 

factory workers are not much available and hence 

this study was carried out amongst the tea garden 

factory workers in Dibrugarh district of Assam, 

India. 

 

AIMS AND OBJECTIVES 

 To assess the Peak Expiratory Flow Rate in 

tea garden factory workers. 

 To study the effect of duration of exposure 

to pollutants on PEFR in the tea garden 

factory workers.  

 

MATERIALS AND METHOD  

Present study was conducted on 210 apparently 

healthy male tea garden factory workers (cases) and 

70 apparently healthy male field workers (control) 

from different tea gardens of Dibrugarh. Only male 

workers aged 20 – 50 years were selected as the 

number of females working within the tea factory 

were very few. Prior to conducting this study the 

subjects were made to understand in brief why the 

study was carried out and only those who were 

cooperative were considered and relevant physical 

examination was done.  

Inclusion Criteria 

1. Healthy male tea garden factory workers 

with no previous history of respiratory or 

other significant illnesses were taken. 

2. Duration of exposure to dust amongst the 

factory workers was noted and divided into 

3 groups (70 cases in each):     

Group 1  :     <1 year 

Group 2  :     1–2 years 

Group 3 :>2 upto 10 years duration of exposure 

3. Control group:  comprised of male field 

workers of the tea gardens with no exposure 

to dusty environment by virtue of their 

occupation. 

Exclusion Criteria: Tea garden factory workers 

with respiratory symptoms or history of any known 

lung diseases like asthma, TB etc.& any known 

cardiac dysfunctions were excluded from the study.  

Mini Wright Peak Flow Meter was used to measure 

PEFR .The apparatus is small, simple, portable, 

easy to handle and the most commonly used 

instrument the world over. The manoeuver was 

explained and demonstrated to the subjects. Each 

subject was given a few trial runs of at least two 

until he did the procedure correctly. The subject 

thus, inspired as deeply as possible and blew out 

into the Wright Peak Flow Meter as hard and 

rapidly as he could in one sharp, short blast. Three 

readings were taken and the highest reading was 

accepted in each case. They were all examined in 

standing posture. Anthropometer was used to 

measure height and weighing machine used to 
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obtain the weight. Body surface area in square 

meters was calculated using DuBois formula. 

Du Bois formula: 

BSA = (W 0.425 x H 0.725) x 0.007184 

Statistical analysis and the p value obtained using 

ANOVA technique.  

 

RESULTS         

TABLE–1: Shows the Mean Values of the Physical 

Parameters and Pefr Value of Male Tea Garden 

Factory Workers 

PHYSICAL 

PARAMETERS 

TOTAL CASES 

(n = 210) 

MEAN  S.D. 

Age (years) 28.58 6.22 

Height (cms) 159.46 5.44 

Weight (Kg) 61.11 4.33 

BSA (sq.m) 1.63 0.07 

PEFR (Lit/min) 441.00 37.26 

In the above Table–1, physical parameters (mean 

values ± SD) and PEFR value of 210 male workers 

in tea garden factories have been shown. 

 

Table 2: Shows the Effect of Duration of Exposure 

on Pefr in Different Groups 

GROUP 

No.  

OF 

CASES 

DURATION 

OF 

EXPOSURE 

(years) 

PEFR (Lit/min) 

MEAN  S.D. 

1 70 < 1 460 39.07 

2 70 1—2  458 18.37 

3 70 > 2 405 18.60 

CONTROL 70 – 466 14.02 

It was seen that the mean PEFR values of Group 1, 

2 and 3 was 460, 458 and 405 liters/min 

respectively. The mean PEFR in the control group 

was found to be 466 liters/min. 

 

Results were analyzed applying ANOVA and it was  

found that, on comparing with the Control group the 

decline in Group 1 and 2 was insignificant (p > 

0.05); however the decline in Group 3 was highly 

significant (p < 0.01). Also when results of all the 

three groups were compared among themselves it 

was found that the decline in the values of PEFR 

from Group 1, Group 2 to Group 3 respectively 

were found to be highly significant (p <.01). 

 

DISCUSSION    

In the present study, the effect on the PEFR due to 

exposure to dust within the factory according to 

their duration of exposure was compared with a 

control group as well as compared within Groups 

1,2 and3 themselves. In healthy adult males 

depending on their size and age the normal PEFR is 

350 – 800 L/ min 
[3]

 .The present study values was 

found to be within normal range (Table 1), though 

on the lower side of the normal range. This could be 

due to the difference in body build. The PEFR 

values showed a significant decrease (p < 0.01) 

when Group 3 and Control group’s values were 

compared (Table 2); while the other two groups 

reported no significant (p > 0.05) decrease.   

When the effect on PEFR among the 3 groups 

(Group 1,2 &3)  were analyzed using ANOVA it 

was found that the mean values of PEFR 

significantly decreased (p <0.01) with increase in 

duration of exposure. This finding matches with a 

study carried out in Sri Lanka on “Ventilatory 

function of factory workers exposed to tea dust” by 

Jayawardana et al, 1997 where factory workers 

exposed to tea dust for a period of at least 5 years 

appear to be at risk of developing ventilatory 

dysfunction. He found lower values of lung function 

parameters when compared to Control group’s 

values 
[4]

.  

Eugenija Zuskin and Zdenka Skuric, University of 

Yogoslavia (1984) carried out a similar study on 

respiratory function in five group of tea workers 

employed in processing different type of tea. They 

found significant decline in ventilatory functions in 

workers exposed to tea dust.
[7] 

. KC Sarkar, et al. 

Department of Physiology, North Bengal Medical 

College conducted a study on 64 tea garden factory 

workers in West Bengal in March 2010. They found 
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the value of vital capacity, FVC, FEV1, FEV25-

75%, PEFR were significantly lower in workers 

having chronic exposure to tea dust 
[8]

. 

A related study on PEFR conducted by Sanjay. P. 

Zodpey and R.R. Tiwari (1997) on flour mill 

workers 
[6]

, to see the effect on PEFR values with 

increased duration of exposure to flour mill grain 

dust, found lower values of PEFR among workers 

exposed for longer duration. They concluded that 

lower values are probably due to hypertrophy of the 

mucosal cells due to irritation by grain dust and 

smoke resulting in increased secretion of mucous 

and formation of mucosal plugs which cause 

obstruction to the exhaled air. 

 

CONCLUSION  

The present study reveals that the PEFR values of 

the tea factory workers were lower than that of the 

Control group.  It also reveals that with increased 

duration of exposure to dust within the factory, 

there was a decline in PEFR values of the factory 

workers.  In the course of this study, it came to light 

the fact, that, studies on lung function in tea garden 

workers are very few. The results of the study 

cannot be taken as representative of characteristics 

of a region. Assam, being in itself, a mini India, 

values are likely to vary from place to place and 

region to region. The findings of the present study, 

therefore, should be considered as preliminary and 

this calls for further detailed study and statistical 

analysis with a large sample size. However, it is 

hoped that this study will be of help for further 

studies on this topic thereby helping in assessing the 

health status of the workers and take remedial or 

preventive measures as needed, such that a healthy 

environment for the workers is ascertained. 
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