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Abstract
Introduction: Tile setters in construction industries are exposed to a potent risk of silicosis as they are
constantly exposed to crystalline silica dust during concrete finishing, cutting and fixing of the ceramic tiles.
The noise produced by instruments used in tile settings may lead to noise-induced hearing loss. Noise above
the permissible limit of 85 dB may lead to autonomic changes and alteration in blood pressure. These facts
gave us an impetus to evaluate the pulmonary functions, blood pressure and hearing deterioration in tile
setters and correlate these parameters for their present functional status with duration of exposure to tile
cutting profession.

Methods: The pulmonary functions were evaluated with spirometer, autonomic status by recording the blood
pressure and hearing loss by calculating the Hearing Deterioration Index (HDI) for hearing loss.

Results: There was significant decline in forced vital capacity (FVC), forced expiratory volume 1 sec (FEV1)
and forced expiratory volume 1% (FEV1%) in tile setters. The decline in FVC, FEV1 and FEV1% was
significantly higher in subjects with exposure of more than five years. There was increased systolic and
diastolic blood pressure in those having more than five years of exposure in the tile setting profession as
compared to less than five years. There was a positive correlation between years of service in the tile setting
profession as well as sound exposure level with HDI and blood pressure in our subjects.

Conclusion: Prolonged exposure to the tile setting profession may lead to compromised lung function,
hypertension and hearing deterioration in tile setters.

Categories: Family/General Practice, Pulmonology, Environmental Health
Keywords: crystalline silica dust, noise pollution index, hearing deterioration, altered blood pressure, compromised
lung functions

Introduction
Tile setters in construction industries are exposed to a potent risk of silicosis given exposure to crystalline
silica dust during concrete finishing, cutting, and fixing of the ceramic tiles [1,2]. The ceramic tiles are a
constituent of clay, silica sand, stones of pottery, and talc. The dust of these materials, mainly clay and
silica, can pose a health hazard to the lungs of patients. Those workers in mining industries are also exposed
to the risk of pneumoconiosis and particularly silicosis. Many mines are functional in India mostly in the
states of Jharkhand, West Bengal, Bihar, and Chhattisgarh, and hence occupational health and safety norms
need to be in practice there. The American Conference of Governmental Industrial Hygienists (ACGIH) has
also classified silica in group A2 as a probable carcinogen, therefore reduceing the threshold limit value
(TLV) of crystalline silica from 0.1 mg/m3 in 1986 to 0.025 mg/m3 in 2006 [3]. The diseases, mainly
pneumoconiosis, noise-induced hearing loss, and cardiorespiratory tuberculosis, are three prevalent
diseases among South African mine workers [4]. The prevalence of occupation-induced hearing loss in low-
and middle-income (LAMI) countries is another growing health issue in Africa and especially in South
Africa. Pneumoconiosis and noise-induced hearing loss are of grave concern in mining industries of Africa
and so also globally [4,5]. 

Tiles are used for flooring worldwide. The construction workers include tile setters who not only cut the tiles
but fix them too. The perpetual health risk in these tile workers is a concern as many of the tile contractors
are private small enterprises and generally lack health awareness regarding health risks and issues
associated with their occupation [1]. Therefore research studies involving the assessment of all associated
risk needs to be carried out for better occupational health and safety in these tile cutters.

The lung pathology in silicosis is due to the deposition of fine crystalline silica dust particles in the lungs.
The size of this silica dust particle is usually around 10 μm or less in diameter. This silica dust deposit in the
lungs may lead to chronic obstructive pulmonary disease (COPD) and interstitial lung disease. It may also
cause chronic bronchitis, asthma, and pneumoconiosis [6]. Pulmonary complications by silicosis are well
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known in tile cutters but no studies have been conducted on them assessing the deterioration in the hearing
index or any associated autonomic effect though they have the risk of developing hearing loss as they are
constantly using hand grinder tools for tile cutting. These grinding tools as well as tile polishing tools were
known to produce noise above the normal sound level of 85 dB. Constant exposure to critical noise levels
over 85 dB over the years may lead to hearing loss [7,8]. Noise does impact our autonomic nervous system
and noise exposure over the permissible limit may lead to hypertension [9]. The use of personal protective
equipment for the prevention of respiratory infections and hearing loss is not yet in practice by small-time
contractors and construction workers.

Most of the research has evaluated lung function in miners, but there is a paucity of data on the impact of
years of exposure to the profession of tile cutting on pulmonary functions. There have also no studies been
carried out earlier to evaluate hearing deterioration on exposure to tools being used in tile cutting and the
impact of the noise level over arterial blood pressure. These facts gave us an impetus to evaluate the forced
vital capacity (FVC) and forced expiratory volume 1% (FEV1%) for assessing pulmonary functions, Hearing
Deterioration Index (HDI) for hearing loss, and arterial blood pressure (BP) for evidence of hypertension, if
any, in the tile setters and correlate these parameters for their present functional status with a duration of
exposure to tile cutting and setting profession. We hypothesize that apart from deterioration of pulmonary
functions there might be the prevalence of progressive hearing loss and altered BP over the years of
exposure. 

Materials And Methods
This study was conducted in the Department of Physiology at Dr. Ram Manohar Lohia Institute of Medical
Sciences, Lucknow. A total of 50 adult males age 20-40 years participated in this study, out of which 25 male
tile setters working in the construction unit of our expansion academic building at our institute were taken
as cases, and 25 healthy males from supervisory and office staff were also recruited as controls in our study.
The research project was started after obtaining approval from the Ethics and Research Committee via letter
no 3097/RMLIMS/2018 dated 08.10.2018 with IEC No. 4/18. The details of the research protocol were
explained to the participants and written consent was obtained from the participants. All participant tile
setters selected for the study were non-smokers, non-alcoholic, neither had any clinical signs and symptoms
of illness nor were on any placebo or treatment, after their detailed history and examination. Those having a
history of persistent cough, chronic bronchitis, asthma, or persistent dyspnoea were excluded from the
study. All controls were healthy individuals, being non-smokers and non-alcoholic, and had no clinical
evidence of any illness. After recording the health profile, a detailed clinical examination was conducted,
vitals were recorded and then the investigations were carried out for evaluating pulmonary functions.
Pulmonary functions were recorded by using a computerized spirometer (Easy on-PC; ndd Medical
Technologies, Zurich, Switzerland) as per the European Respiratory Society/American Thoracic Society
Clinical Practice Guidelines [10]. The observed value of FVC, forced expiratory volume 1 sec (FEV1), and
FEV1% were noted. The blood pressure (BP) was recorded using a mercury sphygmomanometer at the same
time in both groups. BP was recorded in both arms at an interval of five minutes and an average of the four
readings was taken as the blood pressure of the participants. The mean of systolic BP (SBP) and diastolic BP
(DBP) were recorded [9]. 

Evaluation of Hearing Deterioration Index (HDI)
Noise-induced hearing loss can be measured by a formula-based method being used in research for assessing
the HDI. The HDI in our subject was calculated using the prescribed formula:

HDI=10log_{10}\left [ \int_{0}^{t}10\tfrac{L}{20} dt\right ]

The ‘L’ denotes the average sound level (dB) of exposure in an individual, and the ‘t’ represents the time of
years of exposure to the sound level ‘L’. We calculated the time of exposure using daily hours of working and
it was multiplied by the year of exposure [8,9].

Recording of sound using sound level meter
The mean exposure to sound level was measured using a pocket type of sound level meter that has a
measurement range between 30 to 130 dB. The sound level was recorded on three occasions for three
consecutive days to know the average level of sound exposure in an eight-hour shift. The exposure level to
sound was measured using International Electro-technical Commission (IEC) guidelines [11]. We also
segregated the observed values of pulmonary functions, BP, and HDI in tile setters into two subgroups
depending on the duration of exposure to the tile profession into less than five years and five or more years
to compare the duration of exposure with the impact on pulmonary function profile, BP, and HDI. In
addition, we also conducted a correlation analysis of years of service and sound exposure level with HDI and
BP.

The statistical analysis was conducted using the software Statistical Package for Social Sciences (SPSS)
version 22 (IBM Corp., Armonk, NY, USA). The mean values of FVC, FEV1%, FEV1, systolic and diastolic BP,
and HDI were analyzed in the 25 tile setters and compared with that of 25 controls. P values less than 0.05
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were considered significant. Pearson's correlation coefficient was employed to ascertain the correlation
between the HDI and service years, hours of sound exposure level, SBP, and DBP.

Results
In this study a total of 50 participants were enrolled, including 25 controls and 25 tile setters. As observed in
Table 1, the pulmonary functions were found to be decreased in tile setters as compared to controls. There
were significant declines in FVC, FEV1 and FEV1% in tile setters. 

Parameter
Controls N=25 Tile Setters N=25

     p-Value
Mean ±SD Mean ±SD

Forced Vital Capacity (liters) 3.74 0.45 2.94 0.40 <0.001

Forced Expiratory Volume 1 Sec (liters) 3.15 0.40 2.42 0.42 <0.001

Forced Expiratory Volume 1% 84.01 1.21 81.80 4.09 0.013

Hearing Deterioration Index 33.53 1.99 50.52 4.43 <0.001

Systolic Blood Pressure (mmHg) 118.80 12.43 141.60 15.52 <0.001

Diastolic Blood Pressure (mmHg) 79.44 9.50 95.92 14.22 <0.001

TABLE 1: Mean values of FVC, FEV1, FEV1%, HDI, SBP and DBP in tile setters and controls.
FVC = Forced Vital Capacity (liters), FEV1 = Forced Expiratory Volume 1 Sec (liters), FEV1% = Forced Expiratory Volume 1%, HDI = Hearing
Deterioration Index, SBP = systolic blood pressure in millimeters of mercury, and DBP = diastolic blood pressure in millimeters of mercury

Moreover on comparison of these values in relation to years of exposure to tile profession among
subgroups, it was observed that the decline in FVC, FEV1 and FEV1% was significantly higher in subjects
with five or more years of exposure than less than five years (Table 2).

Parameter

Tile Setters N=13 Years of Exposure <5
years

Tile Setters N=12 Years of Exposure ≥5
years      P 

Value
Mean ±SD Mean ±SD

Forced Vital Capacity (liters) 3.26 0.24 2.61 0.21 <0.001

Forced Expiratory Volume 1 Sec
(liters)

2.76 0.21 2.06 0.24 <0.001

Forced Expiratory Volume 1% 84.72 0.97 78.65 3.82 <0.001

Hearing Deterioration Index 47.03 3.21 54.31 1.20 <0.001

Systolic Blood Pressure (mmHg) 128.31 5.88 156.00 7.29 <0.001

Diastolic Blood Pressure (mmHg) 84.00 7.53 108.83 5.42 <0.001

TABLE 2: Mean values of FVC, FEV1, FEV1%, HDI, SBP and DBP in tile setters in reference to
duration of exposure to tile setting profession.
FVC = Forced Vital Capacity (liters), FEV1 = Forced Expiratory Volume 1 Sec (liters), FEV1% = Forced Expiratory Volume 1%, HDI = Hearing
Deterioration Index, SBP = systolic blood pressure in millimeters of mercury, and DBP = diastolic blood pressure in millimeters of mercury

We also observed in Table 3 and Table 4 that with increase in the total service years there is significant
increase in total duration of sound exposure in tile setters as compared to controls, and this may be a cause
for loss of hearing.
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Parameter
Controls N=25 Tile Setters N=25

Mean ±SD Mean ±SD

Total Service Years 4.4800 2.43447 5.2600 3.97419

Total duration of Exposure to Sound level  (hours) 13081.6 7108.67 17987.2 13645.47

TABLE 3: Mean value of total service years and duration of exposure to sound level in hours in
tile setters and controls
Tiles setters were exposed to an average sound level of 90 dB while controls were exposed to an average sound level of 55 dB.

 

Parameter Karl-Pearson’s correlation coefficient (r- values) p-Value

Total Service Years and Total Duration of Exposure (hours) in Controls 1.0 <0.001

Total Service Years and Total Duration of Exposure (hours)in Tile Setters 0.936 <0.001

TABLE 4: Correlation between total service years and sound exposure (hours) in controls and tile
setters

Figure 1 shows a graph between total duration of exposure and total service years in controls (Figure 1A),
which is a straight line, on the other hand if we compare total duration of exposure and total service years
in tile setters (Figure 1B), the curve is not a straight line, which indicates that tile setters are exposed to a
higher level of sound with same years of service as compared to controls.

FIGURE 1: Graph showing correlation between total service years and
total duration of sound exposure (in hours) in controls (A) and tile
setters (B)

A positive correlation has been found, as shown in Table 5, between years of service in the tile setting
profession as well as sound exposure level with HDI and BP indicating that apart from pulmonary function
deterioration there is also risk of development of hearing loss and hypertension in tile setters.
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Parameter

Tile Setters N=13 Exposure
Duration <5 years

Tile Setters N=12 Exposure
Duration  ≥ 5 years      P 

Value
Mean ±SD Mean ±SD

Total Service Years 1.96 1.11 8.83 2.52 <0.001

Duration of Exposure to Sound Exposure Levels
90 (dB) in hours

6738.5 3664.01 30173.0 8947.86 <0.001

TABLE 5: Mean value of total service years and duration of exposure to sound exposure levels 90
(dB) in hours in tile setters in reference to duration of years of exposure to tile setter profession.

Table 6 shows the significant correlation between years of service and hours of sound exposure with HDI.
There are significants correlation of systolic and diastolic BP with hours of sound exposure in tiles setters.

Parameters Karl-Pearson’s correlation coefficient (r-value) p-Value

HDI and Service Years 0.913 <0.001

HDI and Sound Exposure (hours) 0.879 <0.001

SBP and Sound Exposure (hours) 0.941 <0.001

DBP and Sound Exposure (hours) 0.880 <0.001

TABLE 6: Correlation between years of service and sound exposure level with HDI and blood
pressure in tile setters
HDI = Hearing Deterioration Index, SBP = systolic blood pressure in millimeters of mercury, and DBP = diastolic blood pressure in millimeter of mercury,
Significant (p<0.05)

Figure 2 shows a graph of correlation between years of service and HDI (Figure 2A), and total duration of
sound exposure in hours with HDI (Figure 2B) in tile setters. We can observe that with increasing years of
service and total duration of sound exposure, HDI increases in tile setters due to noise-induced hearing loss.
A graph of correlation between SBP mercury and total duration of exposure (Figure 2C), and DBP and total
duration of exposure (Figure 2D) in tile setters. Both blood pressures show a sharp increase and fluctuations
with increase in total duration of sound exposure.
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FIGURE 2: Correlation between years of service and HDI (A), total
duration of sound exposure in hours with HDI (B), SBP in millimetres of
mercury and total duration of exposure in hours (C), DBP in millimetres
of mercury and total duration of exposure in hours (D) in tiles setters.
HDI = Hearing Deterioration Index, SBP = systolic blood pressure in millimetres of mercury, and DBP = diastolic
blood pressure in millimetres of mercury

Discussion
Noise impact on human health has been a health concern globally and there are increase incidences of
occupation-based noise-induced hearing loss [12]. The permissible noise exposure level is around 85 dB in
an eight-hour shift. Exposure to noise over 85 dB over the years leads to release of stress hormones in the
body. The increased circulatory epinephrine levels may lead to hypertension and other cardiovascular
disorders, the global burden of occupational noise-induced hearing loss [13-15].

Decline in lung functions is due to exposure to silica dust while tile setting in construction work. Our
findings are in concurrence with Tavakol et al., as noted by them in construction workers more than half of
these workers (51.8%) were having restrictive pulmonary disorders while a few (around 4.70%) had
obstructive disorders [16]. Exposure over years to silica dust may lead to deposit of the smaller particulates
in the alveoli and can lead to chronic bronchitis, COPD and interstitial lung diseases. 

Calvert et al. in their studies also found a stronger association between exposure to crystalline silica and
silicosis, lung cancer, COPD, and pulmonary tuberculosis [17]. These silica particulates when deposited
initiates in lungs lead to a chronic inflammatory response in the lung parenchyma and over the years may
lead to lung fibrosis and restrictive lung disease.

The development of silicosis is never acute in onset but it occurs gradually over the years that alters the lung
structure and its constituents, leading to fibrosis and decrement in the normal lung expansion thereby
reducing the lung volume and capacity. Silicosis eventually leads development of nodular pulmonary fibrosis
[18]. We also found in the study that the decrement in lung function was more in those exposed to the tile
profession for five or more years (FEV1%=78.65) than those of less than five years (FEV1%=84.72).

We have observed that the average noise exposure in an eight-hour shift was around 90 dB in tile setters.
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The instruments used, like angle grinders, grinding machines and ceramic tile cutters, all produce noises.
The close proximity of these instruments to the ears of the tile-setting workers leads to noise exposure. The
increased stress hormones will also increase anxiety, lead to sleeplessness, sleep disorders and
hypertension. 

The increased systolic and diastolic blood pressure in subjects recruited in our study is attributable to noise-
induced cardiovascular effects and continuous exposure over a duration of years has led to development of
hypertension in our subjects, particularly in individuals having five or more years of exposure in the tile
setting profession. Our findings are in concurrence with those of Edwards et al. who found that nearly 66.7%
of the mining workers sampled in the first year and 78.4% in the second year were exposed to noise levels of
more than 85 dB [19].

This impact of noise-induced hearing loss is also observed in our study and is evident from the increased
HDI from 42 dB to 55 dB approximately within 20 years of exposure in our tile setters. Moreover we have
also observed a positive correlation between years of service and sound exposure level with HDI and BP.
These findings of our study have been noticed in tile setters but similar HDI index measured by Sogebi et al.
in the general population and Balaji et al. in bus drivers have also found a co-relation over years of sound
exposure to increase in HDI [7,8].

The novelty in our study was the HDI calculation in tile setters which has not been carried out in India yet as
well as there is global paucity of similar studies being conducted. Moreover correlation analysis of years of
service in the tile setting profession and sound exposure level with HDI and BP which will alert the
occupational health and safety officers to be vigilant in employing suitable preventive measures in the
construction industry. 

The limitation of our study was the smaller sample size and we recommend that future studies be conducted
with a larger population in the profession and the regular complete health profile be investigated in tile
setters so that adverse health effects can be prevented.

Employing safety measures in the construction industry, following wet grinding in tile setters, and use of
protective masks and ear plugs will help to reduce the impact of the profession on lungs, hearing, and blood
pressure [20].

Conclusions
There was a significant decline in FVC, FEV1, and FEV1% in tile setters. The decline in FVC, FEV1, and
FEV1% was significantly higher in subjects with five to 10 years of exposure than in those with zero to five
years. We also observed that with an increase in the total service years, there is an increase in total hours of
sound exposure in tile setters and this may lead to deterioration in hearing. There was increased systolic and
diastolic blood pressure in our subjects particularly in those having five to 10 years of exposure in the tile
setting profession as compared to one to five years of exposure. There was a positive correlation between
years of service in the tile setting profession as well as sound exposure level with HDI and BP in our
subjects.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethics
Committee, Dr. Ram Manohar Lohia Institute of Medical Sciences (RMLIMS), Lucknow issued approval IEC
No.4/18. Animal subjects: All authors have confirmed that this study did not involve animal subjects or
tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We are very thankful to all the workers who participated in this study despite their busy schedules. Author
contribution: Gangwar V and John NA designed the research study after deciding on the research question,
and preparing the manuscript; Gangwar R and Verma M conducted data analysis; John J and Jasrotia RB
carried out the quality assessment. Singh A is the corresponding author and had submitted the article for
publication. All the authors of this study critically reviewed the manuscript and approved the intellectual
content. All authors have read meticulously and approved the final version of the manuscript. We are also
very thankful to Dr. Himel Mondal for the valuable time he provided us during the submission of this article
to the journal.

2023 Gangwar et al. Cureus 15(2): e35250. DOI 10.7759/cureus.35250 7 of 8

javascript:void(0)
javascript:void(0)
javascript:void(0)


References
1. Lu Z, He Y, Yu B, Hu X: Harmful effects of airborne dust diffused from ceramic tiles during home decoration .

Powder Tech. 2014, 267:86-94. 10.1016/j.powtec.2014.07.014
2. Nelson G: Occupational respiratory diseases in the South African mining industry . Glob Health Action.

2013, 6:19520. 10.3402/gha.v6i0.19520
3. TLV/BEI Guidelines. (2004). http://www.acgih.org/science/tlv-bei-guidelines.
4. Moroe N, Khoza-Shangase K: Management of occupational noise induced hearing loss in the mining sector

in South Africa: where are the audiologists?. J Occup Health. 2018, 60:376-82. 10.1539/joh.2018-0020-OA
5. Hnizdo E, Vallyathan V: Chronic obstructive pulmonary disease due to occupational exposure to silica dust:

a review of epidemiological and pathological evidence. Occup Environ Med. 2003, 60:237-43.
10.1136/oem.60.4.237

6. Azizi MH: Occupational noise-induced hearing loss. Int J Occup Environ Med. 2010, 1:116-23.
7. Sogebi OA: Assessment of the risk factors for hearing loss in adult Nigerian population . Niger Med J. 2013,

54:244-9. 10.4103/0300-1652.119648
8. Balaji R, Rajasegaran R, John NA, Venkatappa US: Hearing impairment and high blood pressure among bus

drivers in Puducherry. J Clin Diagn Res. 2016, 10:CC08-10. 10.7860/JCDR/2016/17361.7199
9. Miller MR, Hankinson J, Brusasco V, et al.: Standardisation of spirometry. Eur Respir J. 2005, 26:319-38.

10.1183/09031936.05.00034805
10. Electroacoustics - Sound Level Meters - Part 1 . (2002).

https://webstore.ansi.org/standards/iec/iec61672ed2002.
11. Tavakol E, Azari M, Zendehdel R, Salehpour S, Khodakrim S, Nikoo S, Saranjam B: Risk evaluation of

construction workers’ exposure to silica dust and the possible lung function impairments. Tanaffos. 2017,
16:295-303.

12. Construction Industry Noise Exposures. (2004).
https://depts.washington.edu/occnoise/content/generaltradesIDweb.pdf.

13. Babisch W: Stress hormones in the research on cardiovascular effects of noise . Noise Health. 2003, 5:1-11.
14. Ndrepepa A, Twardella D: Relationship between noise annoyance from road traffic noise and cardiovascular

diseases: a meta-analysis. Noise Health. 2011, 13:251-9. 10.4103/1463-1741.80163
15. Edwards AL, Dekker JJ, Franz RM: Profiles of noise exposure levels in South African mining . J South Afr Inst

Min Metall. 2011, 111:315-22.
16. Calvert GM, Rice FL, Boiano JM, Sheehy JW, Sanderson WT: Occupational silica exposure and risk of various

diseases: an analysis using death certificates from 27 states of the United States. Occup Environ Med. 2003,
60:122-9. 10.1136/oem.60.2.122

17. Khoza-Shangase K, Moroe NF, Edwards A: Occupational hearing loss in Africa: an interdisciplinary view of
the current status. S Afr J Commun Disord. 2020, 67:e1-3. 10.4102/sajcd.v67i2.700

18. Greenberg MI, Waksman J, Curtis J: Silicosis: a review. Dis Mon. 2007, 53:394-416.
10.1016/j.disamonth.2007.09.020

19. Akbar-Khanzadeh F, Milz S, Ames A, Susi PP, Bisesi M, Khuder SA, Akbar-Khanzadeh M: Crystalline silica
dust and respirable particulate matter during indoor concrete grinding - wet grinding and ventilated
grinding compared with uncontrolled conventional grinding. J Occup Environ Hyg. 2007, 4:770-9.
10.1080/15459620701569708

20. Thorpe A, Ritchie AS, Gibson MJ, Brown RC: Measurements of the effectiveness of dust control on cut-off
saws used in the construction industry. Ann Occup Hyg. 1999, 43:443-56.

2023 Gangwar et al. Cureus 15(2): e35250. DOI 10.7759/cureus.35250 8 of 8

https://dx.doi.org/10.1016/j.powtec.2014.07.014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.powtec.2014.07.014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3402/gha.v6i0.19520?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3402/gha.v6i0.19520?utm_medium=email&utm_source=transaction
http://www.acgih.org/science/tlv-bei-guidelines?utm_medium=email&utm_source=transaction
http://www.acgih.org/science/tlv-bei-guidelines?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1539/joh.2018-0020-OA?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1539/joh.2018-0020-OA?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/oem.60.4.237?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/oem.60.4.237?utm_medium=email&utm_source=transaction
https://scholar.google.com/scholar?q=intitle%3AOccupational noise-induced hearing loss&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0300-1652.119648?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/0300-1652.119648?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7860/JCDR/2016/17361.7199?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7860/JCDR/2016/17361.7199?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1183/09031936.05.00034805?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1183/09031936.05.00034805?utm_medium=email&utm_source=transaction
https://webstore.ansi.org/standards/iec/iec61672ed2002?utm_medium=email&utm_source=transaction
https://webstore.ansi.org/standards/iec/iec61672ed2002?utm_medium=email&utm_source=transaction
http://pubmed.ncbi.nlm.nih.gov/29849687?utm_medium=email&utm_source=transaction
https://depts.washington.edu/occnoise/content/generaltradesIDweb.pdf?utm_medium=email&utm_source=transaction
https://depts.washington.edu/occnoise/content/generaltradesIDweb.pdf?utm_medium=email&utm_source=transaction
http://www.noiseandhealth.org/text.asp?2003%2F5%2F18%2F1%2F31824&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/1463-1741.80163?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/1463-1741.80163?utm_medium=email&utm_source=transaction
http://www.scielo.org.za/scielo.php?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/oem.60.2.122?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/oem.60.2.122?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4102/sajcd.v67i2.700?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4102/sajcd.v67i2.700?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.disamonth.2007.09.020?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.disamonth.2007.09.020?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/15459620701569708?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/15459620701569708?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/10582028/?utm_medium=email&utm_source=transaction

	Evaluation of Lung Functions, Blood Pressure, and Hearing Deterioration in Tile Setters
	Abstract
	Introduction
	Materials And Methods
	Evaluation of Hearing Deterioration Index (HDI)
	Recording of sound using sound level meter

	Results
	TABLE 1: Mean values of FVC, FEV1, FEV1%, HDI, SBP and DBP in tile setters and controls.
	TABLE 2: Mean values of FVC, FEV1, FEV1%, HDI, SBP and DBP in tile setters in reference to duration of exposure to tile setting profession.
	TABLE 3: Mean value of total service years and duration of exposure to sound level in hours in tile setters and controls
	TABLE 4: Correlation between total service years and sound exposure (hours) in controls and tile setters
	FIGURE 1: Graph showing correlation between total service years and total duration of sound exposure (in hours) in controls (A) and tile setters (B)
	TABLE 5: Mean value of total service years and duration of exposure to sound exposure levels 90 (dB) in hours in tile setters in reference to duration of years of exposure to tile setter profession.
	TABLE 6: Correlation between years of service and sound exposure level with HDI and blood pressure in tile setters
	FIGURE 2: Correlation between years of service and HDI (A), total duration of sound exposure in hours with HDI (B), SBP in millimetres of mercury and total duration of exposure in hours (C), DBP in millimetres of mercury and total duration of exposure in hours (D) in tiles setters.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


