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Background: Occupational lung diseases are some of the more important yet 
underdiagnosed pulmonary diseases. The more important reason for this is the lack 
of knowledge in the general public as well as general practitioners. Marble factories 
are a very common source of occupational dust exposure leading to derangements 
in lung functions and lung disorders. Pulmonary function tests are an important step 
in evaluation of lung functions for the sake of diagnosing various lung disorders1.

Objective: To determine the relationship between marble factory workers and lung 
derangements with respect to their place of job.

Methodology: This study was conducted in marble factories located on Warsak 
road, Hayatabad, and suburbs of Peshawar. 2-step randomization was used to 
initially select factories and then workers in each factory. A total of 45 factories were 
selected, followed by selection of 357 workers, 8 in each factory with 4 workers from 
each of the 2 units (polishing and grinding units). Spirometry was then performed on 
these workers and the obtained data was analyzed using SPSSv22.

Results: All the participants were male with mean age of 33. The workers were 
divided into 2 groups according to work place as grinding unit and polishing unit, 183 
workers were from grinding units while 174 workers were from polishing unit. Out of 
the 183 workers from grinding unit, 137 had normal spirometric findings, 46 workers 
had abnormal findings on spirometry.
In the polishing unit, out of 174 workers, 151 workers had normal spirometric 
findings, 23 workers had abnormal spirometric findings. ANOVA test was applied. 
Workers in grinding unit shows more deranged pulmonary functions as compared to 
workers in polishing unit.

Conclusion: Workers in the grinding unit were at greater risk of developing deranged 
pulmonary functions as compared to workers in polishing unit.

Keywords: Occupational Lung Diseases, Spirometry, Silicosis, Marble factory 
workers
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Introduction

ccupational lung diseases are a  group of Odiseases which is caused by inhalation of dust, 
1,2chemicals, or proteins.  Repeated and prolong 

exposure to certain irritants on the job location can cause 
a number of lung disorders that may persist after the 
cessation of exposure.3 It's also known that even a single 
and severe exposure to a strong agent can damage the 
lungs.4 The severity of disease is directly related to the 
material inhaled, intensity and the duration of inhalation.5 
Indirect exposure can also cause occupational disea-
ses.'6 With the development of modern industrialization, 
the number of lung diseases increases dramatically. 
Increased dust exposure is a very common problem 
especially in developing countries like Pakistan.7 As we 
know prolonged inhalation of crystalline silica results in 
occupational lung diseases. Inhalation of silica causes 
pulmonary reaction to it which effect the pulmonary 
functions.8 In initial stage the patient does not experience 
any symptoms so this disease is underestimated.9 
Pakistan is also included because no preventive 
measures are applied in Pakistan. There are different 
factors that can cause air pollution. A very important 
source of dust are the marble factories especially in our 
city of Peshawar. Numerous marble stone factories are 
present in the suburbs of Peshawar, mainly in and around 
Warsak road and Hayatabad industrial zone. Thousands 
of laborers work here. Marble stone is used in many 
different shapes and sizes for different things namely; 
decorating floors and walls, buildings and crafting statues 
etc. Exposure to this dust cause various lung disorders, 
like pneumoconiosis and silicosis.10  
In the light of above we decided to conduct a study 
targeting these factories where marble stone was being 
prepared. As discussed below, marble stone dust is a 
very important factor in causing occupational lung 
diseases leading to significant morbidity and mortality. 
One factor conducting this study was the lack of local 
research targeting these workers and the impact of 
marble stone dust on the workers especially in the 
context of extreme lack of occupational hazard mitigation 
measures. The study was also very important as it not 
only addresses the issue of impact of marble stone dust 
on lung function but also the various units of the factory 
where different steps of marble stone finishing was done 
namely the polishing and the grinding unit. The lung 
functions are more deranged in workers working in 
grinding unit as compared to polishing unit at marble 
factories.
This was the most important conclusion that we wanted 
to derive from our study and it was first of its kind study in 
our region with this hypothesis. It also proved a first step 
towards opening further dimension and avenues of 
research in these local marble factories as well as it will 
signify the importance of mitigation measures in such 
factories. The data might well be used as a source in 

improving the working conditions of these factories as we 
have seen in other countries where such studies were 
conducted leading to increased awareness and timely 
detection of their lung disorders. 

Objectives

To evaluate the lung functions (FEV1, FVC, FEV1 /FVC) of 
workers at marble factories in Peshawar with respect to 
their unit of job.

Methodology 

The present study was conducted at different Marble 
Factories situated on Warsak road, Hayatabad and 
suburbs areas of District Peshawar. It was a descriptive 

rdcross-sectional study conducted from 3   March  2019 to 
1st September 2019 (6 months duration). These factories 
were small to medium sized factories where large marble 
stone were initially cut into small pieces followed by the 
grinding and polishing into final product. It was mix of 
open plus closed environment setup.
Taking 95% Confidence level and confidence interval of 
5, the sample size came out to be 357.
It was a 2 stage random sampling, in the first stage 
factories were selected and then 8 workers from each 
factory were selected. Four workers from each grinding 
and polishing unit were selected. All workers were 
nonsmoker of age 18 to 60 with at least 1 year of work 
duration at marble factory with no previous pulmonary 
disease or any other pathological condition affecting the 
spirometric values.
A questionnaire was given to the workers for collection of 
personal, epidemiological and work-related data 
followed assessment of lung functions by spirometry. 
Initially their weight and height was measured followed by 
evaluation of their smoking history (if any). This was 
followed by informing them about the test that was being 
conducted and also taught as to how to perform the test. 
Some workers were not able to perform adequate 
spirometry which were then properly guided again until 
they had performed an adequate spirometry test. Each 
worker was made to perform three blows and the best 
blow was selected automatically by the spirometry 
software.

Results

All of the subjects in the present study were male and 
non-smokers. None of them had any previous health 
issue that could affect spirometric findings. Age of the 
workers ranged from 18-60 years. More than 60% of 
workers had their age between 26 and 4. The mean age in 
workers of both units was almost same. The age was kept 
within similar range so that there is minimal age-related 
bias. 

Comparison of Pulmonary Function tests in workers of different working units at Marble factories in Peshawar

Pak. J. Chest Med. 2024;30(01)



48

ANOVA test was done to assess the relation of dust 
exposure to deranged pulmonary functions. which 
showed that 80.67% of workers had normal spirometric 
findings, 14.01% had restrictive, 3.92% had obstructive 
while 1.40% had mixed findings on spirometry.
Mean FVC% in the different working units is shown in 
Table 1. The FVC% of grinding unit workers is slightly 
lower than that of polishing units. The same pattern is 
seen when FEV1% of both unit is compared. We can see 
that FEV1% of grinding units are slightly lower than that of 
polishing units and p value is non-significant.
Table 2 shows that total workers were 357 out of which 
183 workers were from grinding unit while 174 workers 
from polishing units. Out of the 183 workers from grinding 
unit, 137 (74.8%) had normal spirometric findings, 8 
(4.3%) had obstructive while 36 (19.6%) had restrictive 
and 2 (1.09%) had mixed findings on spirometry.
In the polishing unit, out of 174 workers, 151 (86%) had 
normal spirometric finding, 6 (3.44%) had obstructive 
changes, 14 (8%) had restrictive while 3 (1.72%) had 
mixed findings on spirometry.
In the Fig 1 there is comparison of various diagnosis 
amongst the 2 working groups, i.e. grinding and polishing. 
As we can see that polishing unit workers had better 
spirometric output when compared to grinding units.

Discussion

Occupational lung diseases are a broad term which 
include number of diseases caused by work area 

exposures. These are caused by inhaling different small 
particles like dust, minerals and proteins. These small 
particles cause lung inflammation and inflamed air sacs in 
lungs which is the basis of lung injury that happens in 
occupational lung diseases. Earth crust main component 
is silica. It is found in alpha, beta quartz form and it has 
harmful effects on respiratory system11. There are 
numerous occupational lung diseases that are present 
but some of the most common and important are silicosis, 
coal workers pneumoconiosis, asbestosis etc.12
Incidence of Silicosis was highest in the late nineteenth 
and early twentieth century.13 A study was done in Iran in 
which they took symptomatic patients, they selected 180 
workers. Out of 180 workers 16 workers showed silicosis 
11 had an abnormal radiographic pattern on their chest x 
ray in which 7 had obstructive pattern and 4 had 
restrictive pattern.14 In our study, we had to take 
asymptomatic workers and check their level of lung 
derangements as those with symptoms are already in 
advance stage of lung disease. The reason for this was to 
check how early does lung function deteriorates before 
the appearance of symptoms, if they do get deranged.
In another study by Ghotker, the morbidity due to 
respiratory problem was 32.5% in marble factory workers 
and this study showed a very strong relation between the 
severity of pulmonary function derangement to duration 
of exposure to dust and smoking. 
In a study by Ophir et al. also found that ultrafine silica 
particles have strong relation with and responsible for the 
deterioration of pulmonary function parameters among 
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Table 1. Spirometry findings of study cases

Spirometry Grinding (n =183) Polishing (n =174) P-value

FVC 89.48±9.260 92.32±7.627 0.004

FEV1 90.50±8.532 92.35±7.183 0.085

FEV1/FVC 85.07±8.860 84.16±6.934 0.662

 Diagnosis

Total

Normal 
(%)

Obstructiv
e (%)

P Value  
Restrictive 

(%)

Mixed (%)

Working 
Unit

Grinding 137 (74.9) 8 (4.4) 36 (19.7) 2 (1.1) 183 (100.0)
0.014

Polishing 151 (86.8) 6 (3.4) 14 (8.0) 3 (1.7) 174 (100.0)

Total 288 (80.7) 14 (3.9) 50 (14.0) 5 (1.4) 357 (100.0)

Table 2. Diagnosis within working units

Comparison of Pulmonary Function tests in workers of different working units at Marble factories in Peshawar
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stone factory workers.15
A study in Palestine was conducted on workers in stone 
crush plant. Total 259 workers were selected.21.6 % 
showed abnormal spirometric findings with 20.1% 
showed restrictive and 1.5% shoed obstructive pattern. 
Restrictive pattern was present in majority of cases.16 In 
the present study the restrictive pattern was more 
common than obstructive, as was seen in the study 
conducted by Hatim M. Jabar in Palestine. This study in 
Palestine also concluded that smoking was also an 
independent factor other than silica dust exposure in the 
derangements of lung function. This was the reason that 
we excluded smokers from our study so that we could 
only see the effect of dust on pulmonary functions.
Another study was conducted in Pakistan in stone crush 
plants to check silicosis and pulmonary functions test in 
workers. Total 204 workers were selected among which 
18 were diagnosed with silicosis, 13 with simple silicosis 
and 4 with advanced silicosis and 1 was diagnosed as 
complicated silicosis7. This study shows that the chance 
of silicosis development is more in cases which has 
abnormal PFTS. Also it was found that silicosis was most 
common in cases having restrictive pattern in PFT7. In our 
study we also found more restrictive pattern on 
spirometry.
A study was conducted by Butt IM in Pakistan, they 
compared the spirometric findings of marble factory 
workers and control group. They concluded that about 
71% of workers from the exposed group had statistically 
significant (p < 0.001) abnormal spirometry results 

whereas none of the healthy individuals (non-exposed) 
had abnormal spirometry results. which shows dust 
exposure cause abnormal pulmonary functions. 17
Furthermore, many other studies are conducted in India, 
Thailand, Iran, Egypt, Nigeria and Libya reported similar 
findings and mean values of pulmonary function 
parameters were found to be remarkably deteriorated 
resulting in pulmonary dysfunction.
Our study was aimed at exploring the established fact that 
the pulmonary function tests are deranged in marble 
stone workers especially in grinding unit. The things 
which differentiate this study from all the previous ones 
are as follow.

stIt was the 1  local study to comprehensively look at the 
association between marble factory workers and 
spirometric changes. Previous study that was conducted 
wasn't exclusive to marble factory workers and also the 
number of participants were far too few.
Another strength of this study is the classification of 
workers according to different units, i.e. grinding and 
polishing units. This classification was important in order 
to see which workers are at greatest risk for developing 
occupational lung disorders. Previous studies would take 
factory workers as a whole and thus we cannot identify 
which marble factory units are at greater risk.

Conclusion

The study highlights a significant difference in pulmonary 
function between workers in different units of marble 
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DIAGNOSIS COMAPRISON IN DIFFERENT WORKING UNITS

86.70%

74.86%

19.67%

3.45%4.37%
8.05%

1.72%1.09%

NORMAL OBSTRUCTIVE RESTRICTIVE MIXED

Polishing unit grinding unit

Figure 1. Diagnosis comparison in various units
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factories. Specifically, workers in the grinding unit 
exhibited a higher prevalence of abnormal spirometric 
findings compared to those in the polishing unit. This 
suggests that the nature and extent of dust exposure in 
the grinding unit may be more detrimental to lung health 
than that in the polishing unit. Consequently, targeted 
interventions to reduce dust exposure and improve 
protective measures in grinding units are crucial to 
mitigate the risk of occupational lung diseases among 
marble factory workers.
Further research is needed to look for the reasons causing 
greater derangement of lung functions in grinding unit 
then in polishing unit.
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