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Abstract
Introduction: The labor-intensive nature of cement brick manufacturing, its unorganized nature and internal 
migration, expose the employees to several occupational health hazards. The objective of the study was to 
assess the occupational risks in cement brick unit settings and to estimate the prevalence of respiratory and 
musculoskeletal morbidities among the cement brick unit workers in a rural area of Bangalore urban district.
Methods: A cross-sectional study was conducted among cement brick unit workers over two months. A semi-
structured questionnaire was used to capture sociodemographic details. Multiple observations on the field and 
the World Health Organization semi-quantitative risk assessment matrix were used to obtain risk scores of the 
occupational hazards. A structured questionnaire on respiratory symptoms and Minispir Portable Spirometer were 
used to assess the respiratory morbidities and lung functions. Musculoskeletal morbidities were assessed using 
the Modified Nordic questionnaire. Proportions were used to describe respiratory and musculoskeletal morbidities. 
Chi-square test, Fisher’s exact test and multivariate logistic regressions were done to identify significant variables.
Results: Among 120 subjects, 110 (91.6%) were men and 85.8% were migrants. Injury due to falls of heavy objects, 
back injury, respiratory complaints and slips/falls were found to be high-risk health hazards. The prevalence of 
respiratory morbidity was 21.7% and that of musculoskeletal morbidity was 51.7%. Workers receiving a higher 
salary (≥ 1500 Indian rupees) had higher odds of having respiratory morbidity.
Conclusion: The prevalence of respiratory and musculoskeletal morbidities was high. Introduction of mechanical 
equipment, decreasing work hours, periodic medical examinations and appropriate use of personal protective 
equipment will help in risk reduction as per this study.
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India is the second largest producer of bricks in 
the world, close behind China.1 There is a growing 

demand for bricks in the construction sector in India due 
to expanding population. Cement bricks are growing 
in popularity among homeowners. Cement brick unit 
workers belong to the unorganized working sector, 
consisting of all unincorporated private enterprises 
owned by individuals or households engaged in the 
sale or production of goods and services operated on a 
proprietary or partnership basis and with less than ten 
total workers.2 These workers do not have employment 
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benefits or social security. Although there has been a 
shift out of agriculture, construction has absorbed 
more workers than other sectors in recent years. 
Many workers that are employed in the construction 
industry are mainly migrants belonging to the lower 
socio-economic status of society. As a result, these 
individuals belong to the vulnerable population – in 
terms of lack of work security and health benefits.3

Owing to the labor-intensive nature of cement brick 
manufacturing, constant exposure to cement dust, lack 
of adequate personal protective equipment, rigorous 
hand-intensive jobs for a prolonged period, the use 
of machines, carrying heavy loads during work and 
poor ergonomics due to the suboptimal physiological 
postures adopted by these workers for long periods, 
skin contact with cement resulting in irritation, these 
workers are exposed to various occupational hazards 
including occupational lung disorders, physical 
injuries, skin conditions and musculoskeletal disorders 
(MSDs).3,4

This study was conducted with the objectives to assess 
the occupational risks in cement brick unit settings and 
to estimate the prevalence of musculoskeletal and 
respiratory morbidities among the cement brick unit 
workers in a rural area of Bangalore urban district.

METHODS
This was a quantitative cross-sectional study conducted 
in three subcentre areas (Mugalur, Kuthganahalli and 
Handenahalli) of Sarjapur PHC area, in Bangalore 
Urban District of Karnataka, India. The study was 
conducted from March to April 2018. Brickfield workers 
were the study population and convenience sampling 
was used to select the cement brick units.Permission 
for data collection was sought from the management 
of each cement brick unit. All workers in the selected 
brickfields were assessed for eligibility and willingness 
to participate in the study. Workers with any history of 
pre-existing respiratory or musculoskeletal disorders 
before enrolment in the cement brick units were 
excluded from the study. 

After obtaining written informed consent, a semi-
structured interview schedule was administered to 
the study participants. The interview schedule was 
prepared in English and translated to local language 
(Kannada/Hindi) following the standard translation 
process, which was used at their workplace. 

The WHO risk assessment matrix was used to 
categorize the occupational hazards that were 
observed on the field and also reported by the workers. 
The WHO risk assessment captures the severity of the 
hazard in the horizontal axis ranging from insignificant 
to catastrophic with scores 1 to 16 (multiples of 2) and 
the likelihood of the hazard in the vertical axis ranging 
from very unlikely to almost certain with scores 1 to 5. 
Risk scores were calculated by multiplying severity and 
likelihood scores. Risk levels were categorized into low 
risk (score <6), medium risk (7 – 12), high risk (13-32), 
and very high risk (>32) and color codes were given 
from green to red.5 Repeated visits were made by the 
researchers to the cement brick units to assess the 
severity and likelihood of each hazard.

We also administered a standardized Modified Nordic 
questionnaire to estimate the prevalence and pattern 
of musculoskeletal disorders as well as a structured 
questionnaire on respiratory symptoms.6 The Modified 
Nordic questionnaire consisted of structured binary 
or multiple-choice questions on musculoskeletal 
symptoms during the last seven days and twelve 
months. Minispir Portable Spirometer was used to 
assess the lung function of the workers. Spirometry was 
carried out using a nose clip and separate mouthpiece 
for each worker by the researcher who was trained by 
the pulmonary department. Explanations were given 
in detail on the procedure and a demonstration was 
done to the workers. They were encouraged to practice 
the steps before performing the actual test. Pulmonary 
Function Test (PFT) parameters including forced 
expiratory volume in the first second (FEV1), forced 
vital capacity (FVC) and FEV1/FVC were measured. 
Individuals with abnormal spirometry readings were 
considered to have respiratory morbidity.

Data were compiled and entered into Microsoft Excel 
and analyzed using IBM SPSS (Statistical Package 
for the Social Sciences) version 16.0 software. 
Descriptive statistics including mean with standard 
deviation, median, and percentages were used for 
socio-demographic details. Proportions were used 
for explaining the prevalence of respiratory and 
musculoskeletal morbidities. Bivariate analysis using 
the Chi-square test or Fisher’s Exact test was done to 
find associations between socio-demographic details 
and the morbidities identified. Multivariate analysis was 
done taking into consideration the significant variables 
identified through bivariate analysis of musculoskeletal 
and respiratory morbidities and the model was adjusted 
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for smoking history and the adjusted odds ratio (AOR) 
with a 95% confidence interval was calculated. A 
p-value of <0.05 was considered statistically significant.

RESULTS
A total of 120 workers participated in the study. The 
mean age of the population was 28.03 ± 11.38 years. 
The majority of them were in the 21 – 30 years age 
group. In this study, 92% of the study population were 
males and a majority of them (86%) were migrants. 
Most of them had primary school education (44%), 
followed by upper primary school education (27%). 
Around 22% of the population were illiterate. The 
median monthly salary was found to be 4000 Indian 
rupees (Interquartile range (IQR) 3000;5000). The 
mean working hours per day were 9.03 ± 2.05 hours. 
Most of them worked for eight hours (25.8%) or twelve 
hours (23.3%) on a single day. The majority of them 
(81.7%) worked for a minimum of six days during the 
week, followed by whole week (10.8%) and five days 
of a week (5.8%). 

Our study also looked at the use of personal protective 
equipment (PPE) among the workers and we found 
that 88% of the workers used gloves while working in 
the cement brick units. The gloves used were not of 
the recommended standards and other PPE including 
masks, goggles, or boots were not used by workers.

On health risk assessment we found that fall of heavy 
objects (Risk score 32), cuts/crushes (32), back injury 
(24), respiratory morbidities (24), musculoskeletal 
disorders (20) and slips/falls (16) fell into the high-
risk category. Heat exhaustion/dehydration (12), 
skin problems (12) mental health issues (8), and 
eye irritation (6) were found to be of medium risk. 
Vibration injury (4) was found to be of low risk while 
very high-risk hazards were not found in our study. The 

prevalence of musculoskeletal disorders was found to 
be 51.7%. Lower back pain was the major complaint 
by the employees (51.7%). Among the 51.7% who had 
back pain, 16.1% were not able to work because of 
the pain, 25.8% had seen a doctor for the same and 
46.7% had trouble in the last seven days. Following 
lower back pain, shoulder pain was the other major 
complaint given by the employees (22.5%) (Table 1). 

Bivariate analysis showed a significant association 
between monthly salary and musculoskeletal pain 
(Table 2).

In our study, the prevalence of respiratory morbidities 
was found to be 59% and 21.7% had a cough in the 
morning, 11.7% had breathlessness and 8.3% had 
phlegm in the morning. Among the workers, 20.0% 
were smokers. The mean age at which smoking was 
started was found to be 17.04 ± 6.32 years and the 
median number of cigarettes smoked per day was 3.00 
(IQR 2,5). On performing pulmonary function tests 
using the portable spirometer, we found the mean FVC, 
FEV1 and FEV1/FVC to be 2.65 ± 0.68 L, 2.52 ± 0.62 
L, 95.56 ± 7.25, respectively. On PFT interpretation, 
26 (21.7%) had mild, 27 (22.5%) had moderate, 12 
(10.0%) had moderate to severe and 6 (5.0%) had 
severe restriction.

Bivariate analysis showed a significant association 
between female gender, increased monthly salary 
(≥5000 Indian rupees) and abnormal PFT (FEV1). 
Increased work hours (≥10 hours) and increased 
monthly salary (≥5000 Indian rupees) were also found 
to be significantly associated with respiratory morbidity. 
On multivariate analysis, we found that employees 
getting a salary of ≥ 5000 Indian rupees had almost 
three times (aOR 2.96; 95% CI 1.161 – 7.553) odds of 
having respiratory morbidity compared to those getting 
≤3000 Indian rupees as monthly salary (Table 3).

Table 1: Musculoskeletal complaints among the study subjects (n=120)
Any trouble in last 
12 months n (%)

Not able to work n 
(%)

Seen a doctor for 
the same n (%)

Any trouble in last 7 
days n (%)

Neck 9 (7.5) 1 (10) 7 (77.7) 8 (88.9)
Shoulders 27 (22.5) 4 (14.8) 12 (44.4) 17 (63.0)

Upper back 17 (14.2) 1 (5.8) 6 (35.3) 9 (53.0)
Elbows 11 (9.2) 1 (9.09) 8 (72.7) 9 (81.8)

Wrists/Hand 13 (10.8) 2 (15.3) 6 (46.1) 9 (69.2)
Lower back 62 (51.7) 10 (16.1) 16 (25.8) 29 (46.7)
Hips/Thighs 10 (8.3) 1 (10.0) 8 (80.0) 9 (90.0)

Knees 17 (14.2) 1 (5.9) 6 (35.3) 11 (64.7)
Ankles/Feet 4 (3.3) 3 (75) 3 (75) 4 (100.0)
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Table 2:	Association between sociodemographic details and musculoskeletal morbidity among the study subjects 
(n=120)

Variables Categories
Musculoskeletal 
morbidity absent

Musculoskeletal 
morbidity present

p-value

Gender
Males 54 (49.1) 56 (50.9%)

0.745*
Females 4 (40.0) 6 (60.0)

Monthly salary 
(Indian Rupees)

≤3000 12 (27.9) 31 (72.1)
<0.001†3001 – 4999 16 (43.2) 21 (56.8)

≥ 5000 30 (75.0) 10 (25.0)

Work hours
<7 5 (31.2) 11 (68.8)

0.0997-9 30 (58.8) 21 (41.2)
≥10 23 (43.4) 30 (56.6)

* Fisher’s Exact test; † Statistically significant at α=5%

Table 3:	Multivariate logistic regression: factors associated with respiratory morbidity (n=120)

Variables Categories Adjusted Odds ratio  95% CI for Odds Ratio p-valueLower Limit Upper Limit

Monthly salary 
(Indian rupees)

≤ 3000 0.058
3001 – 4999 1.33 0.494 3.600 0.571

≥ 5000 2.96 1.161 7.553 0.023*

Gender
Females 4.113 0.959 17.632 0.057

Males 0.583
*Statistically significant at α=5%

DISCUSSION
The main occupational health risks identified in 
our study were fall of heavy objects, cuts/ crushes, 
back injury, respiratory morbidities, musculoskeletal 
disorders and slips/falls. In our study, the prevalence 
of musculoskeletal and respiratory morbidities was 
51.7% and 59.0% respectively. The findings of our 
study will help in limiting the hazards by identifying 
risks involved in the work of cement unit workers and 
thereby reducing morbidities among the unorganized 
sectors.In our study, the mean hours of work were 
9.03 ± 2.05 hours, which was similar to other studies.3,7 
The cement brick unit employees work for more hours 
resulting in increased exposure to health hazards.

The majority of the studies done previously on brick 
workers were among brick kiln workers and our study 
was done among the cement brick unit workers. 
A study in Bangladesh on the health hazards of 
brickfield workers found that lack of pure drinking 
water (98.01%), extremely hot environment (95.52%) 
and very hard work (93.78%) as the major hazards. 
Among the respondents, 89.30% and 31.84% reported 
that flying dust and brick falling on workers as the other 
major problems and limitations.8 Similarly, Srivastava 

AK, identified silicosis (6.52%), chronic bronchitis 
(4.66%), callosities (8.17%), eye irritation (3.50%), 
and pain in limbs or back (8.56%) as the major risks 
among brick kiln workers.9 In our study falling of heavy 
objects, cuts/crushes and back injury were identified 
as the high-risk hazards. The difference might be due 
to the fact that cement bricks are heavier and during 
their production, the workers are exposed to more dust 
and cement particles. While in the case of clay bricks 
the workers are exposed to the smoke and the high 
temperature in the kilns. 

In our study, the prevalence of musculoskeletal morbidity 
was found to be 51.7% and the most common affected 
site was the lower back. A study by Inbaraj, et al., found 
the prevalence of musculoskeletal disorders among brick 
kiln workers to be 87% and the most affected regions 
were lower back (59%), knee (44.8%), shoulder (23.5%), 
ankle (22.9%), elbow and hips (20.6%), wrist (13.9%), 
neck (11.3%) and upper back (8.7%).4 According to 
Das B and Mukhopadhyay P majority of the brick kiln 
workers suffered from discomfort mainly in the lower 
back.3,10 The study conducted by Qutubuddin SM, found 
that the postures adopted by the brick kiln workers were 
vulnerable to musculoskeletal disorders.11 In the majority 
of the studies including the current study, the most affected 
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area was the lower back, owing to the unergonomic 
postures and heavy lifting these workers have to do daily. 
The lower prevalence of musculoskeletal morbidity in our 
study compared to other studies can be attributed to the 
younger age groups of our study population.

The prevalence of respiratory morbidity in our study 
was found to be 59%. A study conducted by Thomas 
BE identified respiratory symptoms among the 10.4% 
males and 8.3% of females working in a brick kiln in 
South India. In the study conducted by Das B, the 
prevalence of various respiratory symptoms was 
dyspnoea (46.8%), phlegm (39.2%), chest tightness 
(27.6%), sneezing (28.8%) and wheezing (14.4%) 
while, Tandon, et al., found the prevalence of frequent 
coughing (67.2%), shortness of breath (60%), irritation 
in the respiratory tract (83.6%), chronic phlegm (70%) 
and chest tightness (54.5%) to be high among the 
workers in brick kilns.12 A study conducted by Shaikh, 
et al., identified the prevalence of chronic cough 
among brick kiln workers in Pakistan to be 22.4% and 
chronic phlegm to be 21.2%.7 In the study conducted 
by Sanjel, et al., in Nepal the prevalence of chronic 
cough, phlegm and bronchitis were 14.3%, 16.6% 
and 19.0% respectively.13 The high prevalence of 
respiratory symptoms in our study can be attributed to 
the increased dust generated from both cement and 
sand used in the manufacturing of cement bricks.

The high prevalence of respiratory symptoms was 
evident in the PFT readings in our study. In various 
studies, the FVC, FEV1 and FEV1/FVC values ranged 
between 2.01 to 3.72 L, 1.65 to 2.95 L and 76.33 to 
83.69% respectively.3,14,12,15 The PFT readings in our 
study fell in these ranges showing the effect of air 
pollution in the respiratory tract due to lack of PPE.

Our study identified that respiratory morbidity was 
associated with an increased monthly salary of more 

than 5000 Indian rupees (aOR 2.96; 95%CI 1.16 – 
7.55). Thomas, et al., identified that the respiratory 
symptoms were associated with illiteracy (aOR 1.9; 
95% CI 1.4 - 2.5), duration of stay for more than six 
months in the current chamber (aOR 1.96, 95%CI 
1.3 - 2.9), high risk of alcohol intake (aOR 2.9; 95% 
CI 1.6 - 5.2) and heavy smoking (aOR 1.6; 95% CI 
1.2 - 2.2).16 The deterioration of the lung functions 
among the brick kiln workers was associated with the 
duration of exposure.12 In the Nepalese study, the age 
of participants and duration of work were significant 
predictors for chronic cough (p<0.001 each). Duration 
of work was also significantly associated with the 
development of chronic phlegm.13 In our study income 
acted as a surrogate for the working hours since the 
workers were paid according to the number of hours 
they worked in the cement brick units.

CONCLUSION
In this study, the main health risks identified were injuries 
due to falling of heavy objects, back injury, cuts/crushes, 
exposure to cement causing respiratory symptoms 
and musculoskeletal disorders. The prevalence of 
respiratory and musculoskeletal disorders was found 
to be high. The duration of exposure plays a significant 
role in the development of respiratory morbidities 
especially in the absence of PPE. Provision and use 
of personal protective equipment along with better 
ergonomic postures and safe machinery can reduce 
the health risks among the workers. Pre-placement 
and periodic medical examinations can keep a check 
on the occurrence of other morbidities including 
respiratory problems. Limitations of the study include 
the sampling technique used and the limited number 
of participants in the study. Further studies with better 
sampling techniques, more study participants and 
different study designs can provide extra data and 
thereby strengthen the findings of the study.
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