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ABSTRACT 

 

Background: Pulmonary problems are a major cause of morbidity & mortality all over the world. It 

has been found that lung functions are mostly affected in workers exposed to affect majorly in granite, 

marble, various other rocks and sand dust exposed workers. 

Objective: The primary objective of the study was to find out the prevalence of pulmonary function 

impairment among stone cutting workers at various construction sites in North Gujarat and the 

secondary objective was to find the effectiveness of Physiotherapy measures among those workers.  

Methods: A total of 408 male stone cutting worker participated in this study around various 

construction sites in the vicinity of North Gujarat from September to December 2019.  After assessing 

pulmonary function tests, workers with impairment were treated with Deep breathing exercise and 

advice personal protective measures like face masks, cession of smoking and water spraying before 

cutting.  

Results: The data was collected from all the stone cutting workers. The average age was 31.43 ± 9.18 

years and the average duration of work experience as stone cutter was 12.32± 6.11. A total of 50.24 % 

participant complaints of chronic cough, 10.29% of chest pain and 31.61% of participants reported 

wheezes. Data Analysis showed after 3 months of Physiotherapeutic intervention there was significant 

difference in FEV1 FVC and FEV1/FVC. 

Conclusion: The present study shows that there was a high prevalence of pulmonary functions 

impairment among stone cutting worker in North Gujarat and Physiotherapy measures can be used as 

an adjacent to minimize this problem. 

 

Key Words: Stone cutting workers, Pulmonary Function impairment, Pulmonary Function test, North 

Gujarat.  

 

INTRODUCTION  

Occupational exposure to dust is a 

well known phenomenon, especially in 

developing countries 
[1, 2]

. Although sources 

of air pollutants may include power plants, 

marble factories, cement factories, refineries 

and petrochemical industries, the emission 

of particulates is quite high from quarries 
[3]

. 

Stone cutting process at construction sites 

convert the stone into masses and blocks (by 

cutting, shaping, breaking, processing, 

polishing, removal of sections, etc.) into 

desirable sizes, patterns and degrees of 

finishing; this is done by using manual and 

mechanical work tools, for the purpose of 

building, decorating, factories include 

pneumoconiosis due to exposure to mineral 

dust and silicosis as a result of prolonged 

exposure to dust containing free silica 
[4]

.  

The Stone Cutting workers are 

exposed to the inhalation of dust raised by 

the wind, surface grinding, breaking pieces 

of stone, and the transit of the trucks and 

other transportation vehicles. The dust, in 

the case of marble, contains quartz which 

can cause silicosis, depending on the 

amount of quartz actually present in the dust 

and the diameter of free silica particles 
[5]

. 
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The health impacts of working in 

site have been well documented by many 

authors 
[6,7]

. For instance, numerous 

epidemiological studies have supported the 

association between respiratory impairment 

and occupational exposure to dust 
[6]

. Also, 

high prevalence of silicosis has been 

reported among workers engaged in 

construction of houses in India. According 

to Urom et al, 
[8]

 the major respiratory 

symptoms among Stone Cutting workers 

include non-productive cough, chest pain, 

and dyspnea. Considerable pulmonary 

function impairments have been reported in 

stone cutting workers by many researchers 
[9, 10]

.  

The study by Ghotkar, et al, 
[11]

 

shows the prevalence of respiratory 

morbidity among stone cutting workers was 

32.5%, based on radiological study; the 

severity of pulmonary function impairment 

was remarkably associated with increasing 

age, duration of exposure to dust, smoking 

status and presence of chronic obstructive 

airways disease on radiological study. It was 

shown that dusts generated from granite 

cutting contain 71% silica 
[12, 13]

. The 

occupationally related pulmonary diseases 

are most likely due to the deposition of dust 

in the lung and are influenced by the type of 

dusts, the period of exposure, concentration 

and size of the aerial dust in the breathing 

area 
[14]

.  

In the North Gujarat construction 

site workers for building house are at higher 

risk of occupational diseases due to the lack 

of awareness of safety rules and their 

enforcement. So, it is essential to make the 

workers understand the health related risks 

associated with stone cutting, due to lack of 

legislation governing the environmental 

performance of Stone Cutting Corporations. 

There is also scarcity of research and data 

about occupational health problems among 

Stone Cutting workers in North Gujarat and 

not a single awareness studies have been 

done.   

Diaphragmatic breathing is one of 

the most widely used and studied exercises 

in clinical practice. It aims to improve 

pulmonary ventilation, mainly to the 

dependent zones of the lungs by promoting 

greater respiratory displacement of the 

abdominal compartment 
[15]

 

  The output of this research will be 

an approach to improve our knowledge 

about occupational health in North Gujarat 

and will have implications for developing 

and implementing health and safety 

interventions and policies within 

construction site workers and for developing 

new guidelines for health and safety of 

stone cutting workers. It will also be useful 

for supervisor, managers, policy makers, 

architect, contractors and employees on 

greater understanding of the personal and 

environmental factors that influence 

workers health and will form a base for 

further research and training in the field of 

occupational health and safety in the future.  

This work was aimed to determine 

the prevalence of pulmonary problems, and 

impairment of lung function among stone 

cutting workers at construction site in North 

Gujarat, and to identify the risk factors 

associated with it. The overall objective is 

the promotion of Occupational Health in 

North Gujarat through improvement of 

work conditions of construction site workers 

to prevent work related health problems.  

 

MATERIAL AND METHODOLOGY 

Study design:  

This is a cross-sectional study with 

analytical component among stone cutting 

workers at construction site in North 

Gujarat.  

 

Study setting:  

The present study was exhausted 12 

construction site located in North Gujarat. 

These 12 construction sites constitute a non 

random sample of all construction sites they 

share the identical geographic, climatic and 

socioeconomic conditions and that they are 

using the identical instruments and 

machines. The construction workers are 

exposed to multiple risks at working places; 

they're exposed to physical, chemical, 

biological, ergonomic hazards.  
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Study population and study sample:  

All workers within the selected 12 

working place were recruited within the 

study. They were 408 male workers work 

inside and outside at the workplace, workers 

have various tasks; some are directly work 

inside with the most cutting machine, others 

involved in manual stone hand polishing 

and pilling. Working place is mostly open 

from 8:30 am to 4:30 pm an six days per 

week. 

 

Study period:  

The study was conducted from 1
st
 

September to 31
st
 December 2019. We have 

selected September - December months 

because it is a season when a maximum 

number of workers are usually available at 

working sites due to increased demand for 

houses and buildings for next year. 

Outcome measures:  

Pulmonary function tests  

Data collection procedure:  

All available workers were 

personally interviewed by using self 

formulated questionnaires in which we 

collected data about their socio 

demographic characteristics, full 

occupational history, working 

conditions/environment, and health related 

complaints.  

All the workers were informed about 

the study and requested to sign the consent 

form. 

Each worker was evaluated prior to 

instructions and after 3 months. 

Medical checkup of workers were 

done including chest clinical examination.  

The chest X-ray films were taken per 

standard radiographic procedures for 

screening.  

All the participants were underwent 

weight and height measurements and after 

that pulmonary function test (spirometry) 

was performed. A conveyable computerized 

Spirometer was used. Spirometry was 

performed by trained researcher using a 

spirometer and following standard 

procedures [16, 17].The test procedure was 

explained to the worker and an instruction 

of the test procedure was given. The worker 

were allowed to sit down quietly for 10 

minutes to become mentally and physically 

relaxed before testing. The most effective 

forced expiratory volume in one second 

(FEV 1) and compelled vital capacity (FVC) 

were recorded and therefore the FEV 1 

/FVC ratio was calculated.  

After that all the workers were 

taught how to perform deep breathing 

exercises in sitting position. Instructions 

were given by physiotherapists to place their 

hands on abdomen on rectus 

abdominis muscle just below anterior costal 

margin so they can feel the air entering in 

the bases of  lungs and they are also 

instructed to keep the shoulders still, and 

aiming for the maximum amount movement 

of your ribs upwards and outwards as 

possible. 

Along with that they are instructed 

to wear the facemask during stone cutting 

and also to quit the smoking. 

 

Ethical Approval: The study was approved 

by Institutional Ethical Committee.  

 

Data management and analysis:  

Data were analyzed by using the 

Statistical Package for Social Science (SPSS 

22). Continuous variables are expressed as 

mean and variance. Categorical variables 

are expressed as frequencies and percentage.  

 

RESULTS  

Table 1 shows demographic data and 

working condition of the workers. Among 

them 81.9% of the studied participants were 

older than 25 years, and 18.1 % was aged 25 

years and fewer. The mean age was 31.43 ± 

9.18 years. All participants were males, and 

63.48% of them were married. Among them 

63.48% participants were currently cigarette 

smokers. As regard chest complaints, 

10.29% and 50.24% of workers reported 

chronic cough, pain and wheezes 

respectively. 
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Table: 1 Description of occupational history and working condition 

Socio-demographic characteristics Number Percentage (%) 

Age group (in years) 
21-30 

31-40 

41-50 
50+ 

Age (mean± SD) 

 
255 

89 

41 
23 

31.43 ± 9.18 

 
62.5 

21.81 

10.04 
5.63 

Residence: 
Urban 

Rural 

 
228 

180 

 
55.88 

44.11 

Marital status 

Single 
Married 

Divorced 

 

148 
259 

1 

 

36.27 
63.48 

0.25 

Education 
Uneducated 

School level 

 
238 

170 

 
58.33 

41.66 

Smoking status 

Current smoker 
Current non smoker 

 

259 
149 

 

63.48 
36.52 

Complaints of chronic cough 

Yes 

 

205 

 

50.24 

Complaints of chest pain 
Yes 

42 10.29 

Complaints of wheezes 

Yes 

129 31.61 

Lung function 

Normal spirometry 

Abnormal spirometry 

 

49 

359 

 

12.01 

87.99 

 

Table 2 shows that the mean 

duration of labor experience of the studied 

participants were 13 ±9.1  years with the 

work duration ranging from a minimum of 1 

year to a maximum of 40 years following 

(42.89%) of participants were involved in 

working  over 8 hours daily. 

 
 

Table: 2 Description of type of work and duration of work 

Type of work and working conditions Number Percent (%) 

Duration of work: 

<10yrs 

11-20yrs 

>21yrs 

Duration of work in year  (mean +-SD) 

 

126 

186 

96 

12.32± 6.11 

 

30.88 

45.58 

23.52 

Work more than 8 hours daily: 

Yes 

No  

 

175 

233 

 

42.89 

57.10 

 

Table 3: Analysis of spirometry test 

Condition 

 

N Mean Std. 

Deviation 

95% Confidence Interval for Mean t 

value 

Sig. 

p value Lower Upper 

PFT before 3 month 
PFT after 3 month 

408 .50245 .69395 .43491 
 

.56999 14.625 .000  

 

Table 3 Analysis of spirometry test 

showed highly significant difference 

between PFT before and after 3 month 

p=.000. t - Test is used to check the 

statistical significant difference for PFT 

before and after 3 months. This shows that 

as the prevalence was lower among the 

stone cutting workers 

The difference before and after 3 

months, is statistically significant with P < 

0.01, so it can be clearly stated that stone 

dust exposure increases the risk without 

using personal protective measures like 

masks and simple dust exposure control 

methods as water spray. Based on the study, 

all the workers were suggested to use safety 

measures decrease the risk of pulmonary 

diseases  Analysis of variance test showed 

significant difference between the 

spirometry reports FEV1 of 4.65 L, FVC of 

5.20 L, and FEV1/FVC ratio of 0.89 (89, 

p=.000(<0.01). Before 3 month it was 

significantly higher compared to workers 

after counseling about safety precaution.  
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Figure 1: PFT Before and after 3 months 

 

    
Figure 2: Working conditions of stone cutting workers at construction site. 

 

DISCUSSION 

According to the available studies 

and literature, the granite, marble and 

various other rocks and sand dust exposed 

sector is taken into account to be one in 

every of the foremost significant and most 

active in North Gujarat. Various procedures 

and operations are involved during this 

work including stone cutting, loading and 

crushing. Supported these operations, the 

workers are employed at different places as 

per the nature of work and are exposed to 

dust of various concentrations. The stone 

cutting manual workers are exposed to dust 

from the rocks they cut; especially during 

saw cutting and finishing, these dust contain 

silica dust 
[18]

 which can cause pulmonary 

problems (silicosis). Silicosis appears after 

prolonged exposure to silica dust. Besides, it 

depends upon variety of other factors like 

size of the particle; concentration of silica 

particles in the air, duration of exposure, 

particle surface characteristics including the 

age of the particle and also the 

concentration of trace metals like iron. 
[19]

  

The present study was designed to 

judge the respiratory effects (lung function) 

of occupational exposure to dust in stone 

cutter workers.  

In the current study over 57% of the 

participants were acting on a full time basis 

(8 hours daily), with 43% of cases working 

more than 8 hours each day indicating that 

the workers are at a high risk of exposure to 

the respirable stone cutting dust. Moreover, 

only 58.33% of the respondents had 

uneducated, suggesting a low level of 

awareness of the respondents about the 

health impact of the respirable stone cutting 

dust.  

The current study showed a 

comparatively low prevalence of respiratory 
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complains of cough (50.24), chest pain 

(10.29%) and wheezes (31.61%) compared 

with results of previous study conducted in 

Iran which reported irritating cough in 75% 

of the respondents 
[20]

, also in Nigerian 

study among Stone Cutting workers 

reported high prevalence of respiratory 

problems; the most common problems were 

occasional chest pain (47.6%), occasional 

cough (40.7%) 
[21]

. Our results are in 

accordance with a  study conducted in Rio 

De Janeiro, Brazil 
[22]

 which reported cough 

in 31.9% of workers.  

The current study showed that 

(12.01%) of participants had abnormal 

(impaired) lung function test by spirometry 

with the overwhelming majority of cases 

(11.27%) had restrictive lung disease which 

mostly indicated presence of silicosis.  

Among all participants workers, 266 

(65%) of the participants were working 

inside the site of stone cutting; more 

exposed to dust and 142 (35%) were mostly 

workers outside the construction site but 

they are close to working area; indicating 

that inside workers are at a higher risk of 

exposure to the respirable stone cutting dust.  

As per this study more number of 

cases with normal spirometry was found 

after 3 months stone cutting  workers <51 

years old shows that as the old age are more 

chances of acquiring low spirometry. On the 

basis of the study, all the workers were 

suggested to use personal protective 

measures like masks and simple dust 

exposure control methods as water spray. 

As simple dust exposure control measures 

like introduction of water spray may results 

in a reduction of respirable silica from stone 

dust and breathing exercise improve 

respiratory conditions. 
[17]

  

Thirdly the confounding effect of 

smoking and deep breathing exercises form 

a stage of the active cycle of breathing 

exercise, and tend to be carried out in a 

sitting position. With the effect of deep 

breathing exercises which allowed the air to 

get right to the bottom of the lungs to help 

mobilise secretions, by clearing secretions 

you significantly decrease the risk of 

developing a chest infection. Other benefits 

like Improved respiratory function (gas 

exchange) it increased lung volumes, 

improved chest expansion, Promote 

relaxation, Reduce reliance on oxygen 

therapy (if applicable), Can be carried out 

independently by patient with no need for 

supervision, Can be carried out in a number 

of positions, from sitting watching 

television, to lying in bed deep breathing 

beneficial in all respiratory patients, not 

only to mobilise secretions but to generally 

enhance lung function and prevent 

atelectasis. Respiratory conditions that are 

likely to benefit from thoracic expansion 

exercises include: Cystic Fibrosis (CF), 

following surgery, Pneumonia, Obstructive 

respiratory conditions – Chronic Obstructive 

Pulmonary Disease (COPD), emphysema, 

severe asthma, and chronic bronchitis.  

 

CONCLUSION 

The study concluded that chronic 

exposure to hazards from cutting, shaping, 

breaking, processing, polishing of stone 

may increase susceptibility to respiratory 

problems and impaired lung function. And 

not using personal protective measures like 

masks and simple dust exposure control 

methods as water spray increased length of 

service as additional predisposing risk 

factors. After Suggested mitigating 

measures include provision of safety 

measures (e.g., face mask), physiotherapy 

management in form of Deep breathing 

exercise, discouraging workers from 

smoking through public health education, 

frequent assessment of lung functions and 

redeployment of workers with severely 

reduced lung functions to other less 

hazardous occupations, and above all, 

provision of legislative instrument by the 

government making establishment of 

construction site workers without adequate 

provision of necessary safety measures a 

punishable offence. 
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