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Abstract
Background: Low Back Trouble (LBT) is very common among tannery workers, it occurs due to the bend
posture of low back during the material transfer.
Aim: This paper analyzes the prevalence of the self-reported LBT, its intensity and the potential risk factors
among male tannery workers in Kanpur, India.
Methods: Data for the study were obtained from a cross-sectional household survey conducted during the period
January-June, 2015. The study was conducted in the Jajmau area of Kanpur and interviewed 284 tannery workers
selected using scientifically developed study design using probability sampling approach. Univariate and bivariate
analyses were used to assess the prevalence and intensity of LBT. Logistic regression analysis was used to identify
the potential risk factors for contracting LBT.
Results: Tannery workers aged 35 years and above had higher prevalence of LBT (57%). A significant
association was observed between long working 11-12 h and the prevalence was (68%) of LBT. Among the workers
aged 35+years, about a sixth (16%) reported daily recurrence of pain, and about a fifth (19%) experienced pain
more than 10 times in the last 12 months. Tannery workers who were injured at work in the last 12 months was 2.09
and 2.42 times more likely to get LBT in Model-II and III. The adjusted effect of LBT was 1.8 times higher among
tannery workers had severe mental health disorders.
Conclusions: The results reveal statistically significant association of LBT with age of tannery workers,
educational attainments, type of job contract, type of work, daily working hours, manual loading and unloading,
workplace injury in last 12 months and mental health disorders.

Keywords: Injury; Low back trouble; Mental health; Musculoskeletal
disorder; Tannery workers

Introduction
Several studies have documented the epidemiology of LBT among
workers engaged in various occupations worldwide. A study of the
global burden of non-traumatic low back pain (LBP) reported that 37
percent of LBP was attributable to occupation. Work-related LBP was
estimated to cause 818,000 disability-adjusted life years lost annually
[1]. There is limited information available about the intensity of LBT or
when the problem becomes chronic; nor is there a precise definition of
a chronic condition. Many studies have attested to the high prevalence
and incidence rates of lower back trouble in the general population as
well as among working people. To understand the epidemiology of
LBT, it is important to establish the linkages between chronic LBT and
occupational stressors (physical and psychosocial) or the working
environment at the workplace. Tanneries have attained considerable
notoriety for the polluting nature of their work and the critical
occupational health risks they pose such as musculoskeletal disorders,
injuries, etc. Male tannery workers are usually involved in loading and
unloading of raw hides, material handling, and movement, etc. There
is a high risk of developing musculoskeletal disorder and injuries in
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such working conditions. The poor and unsafe working conditions act
as stressors and increase the susceptibility of the workers to various
ailments. Low back trouble is one of the commonly experienced health
risk factors among tannery workers. The cause of the low back trouble
is working posture, loading, and unloading of raw hides (frequent
bending to lift the heavy objects) in tannery premises. The prevalence
of low back trouble varies from 14 percent to 61 percent worldwide.
Subjective evidence suggests that the working environment plays a
significant role in the health of employees in almost all occupations
throughout the world. A majority (ranging from 50 to 87%) of the
workers involved in strenuous work reported MSD symptoms [2-7]. A
large number of studies also reported the associations between
occupational stressors or working environment and musculoskeletal
symptoms. The most significant physical risk factor associated with
musculoskeletal discomfort was bending the trunk forward slightly,
repetitive work involving bent positions, the manual manipulation of
heavy goods, hands above knee level, prolonged working hours, and
job duration [8-15]. A comprehensive review of over 600
epidemiological studies concluded that there was evidence of a causal
relationship between workplace exposures and environments and lowback injuries and disorders [16]. In continuation of that, several studies
also have established an association between psychosocial work
factors, job stress, and musculoskeletal disorders. It is also evident
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from previous research that tedious work, high perceived workload,
and time pressures are related to symptoms of musculoskeletal
disorders [17-20]. Earlier studies have examined the association of
prevalence of LBT with work-related characteristics of workers
involved in the different occupation. While, the present study has
estimated the intensity of LBT with its prevalence. More specifically,
this study has tried to assess the association of LBT with the injuries
and mental health, along with the socio-demographic and workrelated variables. Concerns have also been raised about the possibility
of high prevalence and intensity of LBT among male tannery workers.
It is against this backdrop; this paper aims to analyze the prevalence of
the self-reported LBT, its intensity and the potential risk factors among
male tannery workers.

chemicals are usually mixed with bare hands. Moreover, this all type of
work having a similar workload.

Materials and Methods

Variables used

Study design and participants
Data for the present study were obtained from a cross-sectional
household survey of tannery workers, conducted during the period
January - June 2015. The study was part of a Ph.D. program and was
conducted in the Jajmau area of Kanpur city in the state of Uttar
Pradesh, India. Due to a large number of tanneries and production of
superior leather products, Kanpur is also known as the ‘Leather City of
the World’.
The sample population included only those male workers who were
at least 18 years old and had worked in tanneries for at least one year.
Initially, 300 households of tannery workers in Jajmau were selected for
the study out of which 284 tannery workers were interviewed with a
response rate of 95%.

Sampling design
There were stages in the sample selection process. In the first stage,
seven areas in Jajmau have selected in which most tannery workers
lived. In the second stage, three areas were chosen according to
probability proportion to size (PPS). In the third and final stage
households with at least one tannery worker were listed. In households
with more than one person working in a tannery, the respondent was
selected with the help of a KISH table. From each of the three selected
areas - Budhiyaghat, Tadbagiya, and Ashrafabad - 100 samples were
chosen through systematic random sampling method.

Worker’s classification
The tanning process begins with storage and marking of raw hides.
Tanning and finishing are done in four main stages. Tannery workers
are classified according to the stage of the tanning process they are
involved. Thus, they would be engaged in beam housework, wet
finishing work, dry finishing work and miscellaneous work [21]. In the
beam house, the raw hides are set to dry by either stretching them on
bamboo frames or pegs or spreading the hides on the ground in mild
sunlight. Beam house workers are in frequent contact with water and
chemicals during preparatory operations such as soaking, liming,
fleshing, deliming, bating, and picking. The wet finishing process
includes splitting, shaving, waxing, and oiling. The operations are
mostly performed while standing at machines. Workers in the dry
finishing stage are involved in operations such as drying, shaving,
buffing, pressing, staking, padding, and spraping. There also groups of
workers performing miscellaneous activities such as packers, sweepers,
carriers, and mixers of chemicals. Carriers carry wet hides, and
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Study tools
A structured interview schedule was designed, which was based on
extensive field visits that were undertaken before data collection. The
schedule was translated into the local language and pre-tested before
actual collection of data. Face to face interviews were conducted with
the help of a structured, pre-tested questionnaire. The study also used
several questions from National Institute for Occupational Safety and
Health (NIOSH) and the Standardized Nordic Questionnaire which is
designed to capture MSDs [22].

Frequency of occurrence of LBT in last 12 months and intensity (in
terms of LBT up to 10 times, more than 10 times but not every day and
almost every day) in the last 12 months were considered as dependent
variables for the study. Demographic and occupational variables such
as age, years of working in the present occupation, job type (daily
wage, monthly salaried workers), type of work engaged in (beam
housework, wet finishing work, dry finishing work, miscellaneous
work), average daily working, loading and unloading of raw hides
manually or by trolley, injuries in the last 12 months and mental health
status were considered as independent variables for the study.
General health questionnaire (GHQ-12) was used to assess the
mental health status of male leather tannery workers [23]. The General
Health Questionnaire consists of 12 items, each item an indicator of
mental health problem over the few weeks preceding the study. This
study used the four-point Likert scale (1-less than usual, 2-no more
than usual, 3-rather more than usual, 4-much more than usual). After
that, we have made dichotomous each of the response of all the items
of GHQ-12. GHQ – 12 is a dimensional indicator of common mental
disorders from which a summed score is produced. High scores
indicate severe mental health. Based on the score, researchers can
categorize mental as normal, moderate and severe by using the
principal component analysis (PCA).

Statistical methods
The results were summarized in descriptive statistics. Univariate
and bivariate analyses were used to estimate the prevalence and
intensity of LBT by a few selected socio-economic and occupation
related characteristics, and to describe these with a 95 percent
confidence interval. χ2 Test was conducted to test the association
between occupation related variables and LBT. Logistic regression
analysis has been used to assess the associations between
musculoskeletal disorders and the risk factors. Effect are measured by
odds ratio (OR) estimated from logistic regressions underlying each of
the three Models. The response variable is introduced by adding them
to the set of predictor variables. Model-1 deals with the socioeconomic and occupational characteristics including (age, education,
job contract, type of work, daily working hours, loading or unloading
methods of raw hides – manually or by trolley). Model-II included a
variable (were you injured at work in the last 12 months?) additional to
socio-economic and occupational characteristics. Model-III comprised
the variable of mental health disorder with the socio-economic and
occupational characteristics and injury at work the last 12 months
preceding the survey. The analysis was performed with STATA-13
statistical analysis package [24].
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Ethical Consideration
Ethical clearance was obtained from the Student Research Ethics
Committee of International Institute for Population Sciences Mumbai,
India. Formal written consent was obtained from all participants.
Confidentiality of data was assured with the help of a coding system to
conceal the identity of the respondents.

Results
Table 1 shows the descriptive findings of the study. The mean age of
the tannery workers (as mentioned earlier, all respondents were male)
Variables

was 38 years (SD=1.42). About 66 percent of the workers were
illiterate, and only 12 percent had a high school education or higher.
Average tannery experience was 18 years. The majority of tannery
workers (89 %) were employed on daily wages with a mean duration of
10 years at their job (SD=0.92). The respondents were employed in
various processes in the tanneries. Among them, 8 percent were
engaged in beam house work, 24 percent in wet finishing, 50 percent in
dry finishing and 17 percent in miscellaneous kind of work. According
to the responds, they worked almost every day of the week. On average
they worked 6.5 days a week and 9.5 hours (SD=0.19) a day.

Tannery workers
(N)

(%)

284

38.5 ± 1.4

Illiterate

188

66.3

Up to primary

38

13.3

Middle school

25

8.8

High school & above

33

11.6

Work experience in current tannery (Mean ± SD)

284

10.1 ± 0.9

Temporary job (daily wages)

253

89.1

Monthly wage salaried

31

10.9

Beam house work

24

8.4

Wet finishing work

69

24.2

Dry finishing work

143

50.5

Miscellaneous work

48

16.8

Average working hours in day (Mean ± SD)

284

9.5 ± 0.2

Average working days in a week (Mean ± SD)

284

6.5 ± 0.6

Hindu

96

33.8

Muslim

188

66.2

Schedule caste/Schedule tribes

185

65.4

Other backward class

53

18.5

None of them

16

5.6

Don’t know

30

10.5

Total

284

100

Age in years (Mean ± SD)
Education

Job contract

Type of work

Religion

Caste

Table 1: Socio-economic and occupational characteristics.
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Independent variables

N

(%)

χ2

<35

108

20.7

7.42, p<0.006

35 & above

176

51.5

Illiterate

188

56.7

Up to primary

38

44.7

Middle school

25

48

High school & above

33

27.3

Beam house work

24

37.5

Wet finishing work

70

55.7

Dry finishing work

143

49.7

Miscellaneous work

47

55.3

Temporary job (daily wages)

253

53

Monthly wage salaried

31

35.5

Upto 8 hours

135

42.2

9 to 10 hours

71

49.3

11 to 12 hours

78

68

Yes

225

56

No

59

32.2

Yes

24

45.8

No

260

51.5

Overall

284

51.1

Age in years

Education
10.536, p<0.015

Type of work
2.82, p<0.419

Job contract
3.37, p<0.066

Working hours in day
13.21, p<0.001

Loading or unloading of raw hides manually
10.59, p<0.001

Loading or unloading of raw hides by trolley
0.28, p<0.593

Table 2: Prevalence of LBT among male tannery workers of Kanpur City.
About two-thirds of the workers were Muslim (66%) and the
remaining Hindus. The majority of the tannery workers (65%)
belonged to the SC/ST group. Only 6 percent came from the general
castes.
Table 2 presents the prevalence of LBT in the past 12 months
according to occupational characteristics. The overall prevalence of
LBT was 51 percent among the male tannery workers. The prevalence
of low-back pain was significantly higher among workers aged 35 years
and above (52%).
Illiterate tannery workers reported significantly higher prevalence
(57%) of LBT. It was the least (27%) among those who had studied
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high school and above. Further, the prevalence varied by the type of
work. For instance, the prevalence of LBP was higher for workers
engaged in wet finishing work (56%), miscellaneous work (55%), dry
finishing work (50%) and beam house work (37%). Higher prevalence
of LBT was observed among daily wage (non-permanent) employees
(53%) than the salaried workers (35%). The result also shows the
association of LBT and working hours. Workers who regularly put in
11-12 hours a day had a higher prevalence of LBT (68 %). Those
involved in manual loading and unloading of raw hides also reported a
higher prevalence of the LBT (67%).
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The intensity of LBT experienced by the male tannery workers is
presented in Table 3. Overall, 68 percent of workers reported LBT for
at least 10 times during the past one year and around a sixth (17%) of
the workers said LBT more than 10 times. Fifteen percent of the
workers reported the daily occurrence of low back trouble those who
worked Upto 10 years were considered to be chronically suffering from
LBT. About a sixth (16 %) of the tannery workers aged 35 years and
above reported chronic LBT. Those in the age group of 25 to 35 years
with this conduction were slightly less (15%) in proportion. Percentage
of workers suffering from chronic LBT varied from 16 to 18%
Independent variables

depending on the level of education. Tannery workers engaged in
miscellaneous work experienced the highest percentage of chronic LBT
(31%) in comparison with wet finishing (15%) and dry finishing
workers (11%). About 16% of tannery workers who are usually
engaged in manual loading or unloading of the reported chronic LBT.
Those working longer hours also had a higher percentage of chronic
back trouble, which ranged from 15-18% in the three categories. A
significant proportion of tannery workers on different job contracts
also experienced chronic LBT.

Number (N)

Upto 10 times

More than 10 times but not every day

Almost every day

<35

44

72.7

13.6

13.6

35 & above

101

65.4

18.8

15.8

Upto 10 years

84

64.29

20.24

15.48

11-20 years

44

77.27

13.64

9.09

21 and above years

17

58.82

11.76

29.41

Illiterate

106

68.9

15.1

16

Up to primary

17

76.5

5.9

17.7

Middle school

12

58.3

25

16.7

High school & above

10

55.6

44.4

0

Beam house work

9

66.7

33.3

0

Wet finishing work

39

76.9

7.7

15.4

Dry finishing work

71

66.2

22.5

11.3

Miscellaneous work

26

57.7

11.5

30.8

Temporary job (daily wages)

134

67.2

17.9

14.9

Permanent job

11

72.7

9.1

18.2

Upto 8 hours

57

68.4

14

17.5

9 to 10 hours

35

68.6

20

11.4

11 to 12 hours

53

66

18.9

15.1

Age in years

Work experience in current tannery

Education

Type of work

Job contract

Working hours in day

Loading or unloading of raw hides manually
Yes

126

66.7

17.5

15.9

No

19

73.7

15.8

10.5

63.6

27.3

9.1

Loading or unloading of raw hides by trolley
Yes

11
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No

134

67.9

16.4

15.7

Overall

145

67.6

17.2

15.2

Table 3: Intensity of low back trouble among male tannery workers of Kanpur city, 2015.
Table 4 shows the adjusted effect of injury and mental health
disorder on the prevalence of LBT experienced by the tannery workers
in the 12 months preceding the survey. The results show that LBT is
clearly associated with increasing age of the workers. For example,
odds ratio of LBT is higher among workers aged 35+years [OR=1.97**;
CI: 1.15-3.36] times more likely in Model-I, [OR=2.03**; CI: 1.18-3.49]
times more likely in Model-II and [OR=1.82**; CI: 1.05-3.18] times in
Model-III compared to those aged below 35 years.
Tannery workers who worked on a temporary (daily wages)
contract are more likely to experience lower back trouble in each of the
three Models. Odds ratio [OR=2.21**; CI: 0.91-5.38] of lower back
trouble was the highest in Model-II. In this study, the tannery workers
were engaged in various kinds of strenuous physical activities that are
related to LBT. Adjusted effect of LBT is most likely among workers
who engaged in Model-III for dry finishing work [OR=3.87***; CI:
1.41-10.64], Model-II for wet finishing [OR=3.00*; CI: 1.07-8.40] and
Model-III for miscellaneous work [OR=3.34**; CI: 1.10-10.19] in
comparison with beam house workers. The results confirm that
prolonged working hours has a strong association with lower back
trouble. Male tannery workers who usually work for 11-12 hours a day
Model I
Independent variables

had higher odds of lower back trouble [OR=2.85***; CI: 1.46-5.59],
[OR=2.93***; CI: 1.49-5.77] and [OR=2.05**; CI: 0.92-4.56] times in
Model-I, Model-II and Model-III respectively. Strenuous physical work
like manually loading and unloading of raw hides has higher odds of
LBT, which is [OR=2.1*; CI: 1.03-4.27], [OR=1.99*; CI: 0.97-4.07] and
[OR=2.18**; CI: 1.04-4.55] times more likely in Model-I, Model-II, and
Model-III respectively. Tannery workers who were injured at work in
the last 12 months are more likely get LBT, which is [OR=2.09**; 95%
CI: 0.87-5.01] and [OR=2.42**; 1.00-5.82] times more in Model-II and
III. The result also shows the significant association between mental
health disorder and LBT. The adjusted effect of LBT is higher among
tannery workers with severe mental health disorders, [OR=1.80*; CI:
0.82-3.96] times in Model-III in comparison with those in normal
mental health. An overview of the result of logistic regression shows
strong association between LBT and predictor variables like age of the
tannery workers, educational attainments, type of job contract, type of
work, duration of working day, manual loading and unloading of raw
hides, workplace injury in the last 12 months and mental health
disorder, all of which have statistically significant effects on the odds of
LBT.
Model II

Model III

O.R.

C.I.

O.R.

C.I.

O.R.

C.I.

1.97**

[1.15-3.36]

2.03**

[1.18-3.49]

1.82**

[1.05-3.18]

Up to primary

1.02

[0.47-2.24]

0.93

[0.42-2.06]

1

[0.44-2.25]

Middle school

1.32

[0.53-3.30]

1.25

[0.49-3.16]

1.44

[0.56-3.69]

High school & above

0.44*

[0.18-1.08]

0.42*

[0.17-1.05]

0.53*

[0.21-1.36]

1.95*

[0.82-4.62]

2.21**

[0.91-5.38]

1.86*

[0.74-4.65]

Wet finishing work

2.85**

[1.02-7.90]

3.00*

[1.07-8.40]

2.81*

[0.99-7.94]

Dry finishing work

3.85**

[1.29-9.37]

3.77***

[1.39-10.26]

3.87***

[1.41-10.64]

Miscellaneous work

3.27**

[1.10-9.76]

3.32**

[1.10-9.96]

3.34**

[1.10-10.19]

Age in years
<35®
35 & above
Education
Illiterate®

Job contract
Monthly wage salaried®
Temporary job (daily wages)
Type of work
Beam house work®

Working hours in day
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Upto 8 hours®
9 to 10 hours

1.26

[0.67-2.34]

1.30**

[0.69-2.43]

0.97

[0.48-1.92]

11 to 12 hours

2.85***

[1.46-5.59]

2.93***

[1.49-5.77]

2.05**

[0.92-4.56]

[1.03-4.27]

1.99*

[0.97-4.07]

2.18**

[1.04-4.55]

[0.35-2.45]

0.89*

[0.33-2.37]

1.23

[0.45-3.35]

2.09**

[0.87-5.01]

2.42**

[1.00-5.82]

Moderate

0.50**

[0.26-0.97]

Severe

1.80*

[0.82-3.96]

Loading or unloading of raw hides manually
No®
Yes

2.1*

Loading or unloading of raw hides by trolley
No®
Yes

0.93

In the last 12 months have you been injured during work
No®
Yes
GHQ-12 (Mental Score)
Normal®

Note: ® Reference category, ***P<0.01, **P<0.05, *P<0.1.

Table 4: Odds ratio showing risk factors for low-back trouble among tannery workers (in the past 12 months).

Discussion
The aim of this study was to assess the prevalence of LBT among
tannery workers in Kanpur, and its intensity. The study was limited to
the LBT among the respondent population. Overall, the prevalence of
LBT was 51 percent. However, a past study of Kanpur’s tannery
workers of Kanpur reported a higher prevalence of low back pain
(61%) [21]. This reduction in the prevalence of LBT can be explained
by increased mechanization of tanning processes that may have
resulted in reduced manual work and altered postures. Education has a
strong association with LBT. It was the least among workers with high
school and above in comparison with tannery workers who had no
education [10].
The study shows linkages between the age of tannery workers and
the LBT the prevalence of which increased with age. A cross-sectional
study of musculoskeletal complaints in past week and year had a
significant association with job duration and age in these workers [12].
It is also evident that the average age (38 years) of the tannery workers
and their length of their experience (18 years) in the industry as well as
their working hours (9.54 h a day) and the number of days (6.5) they
worked in a week. Results show the association of LBT and working
hours. Sixty-eight percent of the tannery workers who regularly
worked 11-12 hours a day reported LBT. A comprehensive review of
past studies shows the linkage between workers’ age and working hours
[8-10, 12, 25-31]. The present study illustrates the prevalence of LBTs
according to the different works in the tanneries. More than half of the
of the tannery workers (56%) who are usually engaged in wet finishing
work, 55 percent of those in miscellaneous work, and 50 percent in dry
finishing work 37 % in beam housework reported LBT in the last 12

Occup Med Health Aff, an open access journal
ISSN:2329-6879

months. Since a limited number of occupation-based studies are
conducted, it would be difficult to compare the findings with previous
studies, especially for tanneries.
More than half the tannery workers (53%) who worked on daily
wages basis had a higher prevalence of lower back trouble than the
permanent workers. Around two-thirds of tannery workers (67%) who
involved in manual and unloading work reported LBT. It was also seen
that temporary workers were engaged for doing work that was more
strenuous and hazardous. The present study also tried to analyze the
intensity of LBT among the tannery workers. Chronic sufferers are
those that have an ‘almost daily’ occurrence of lower back trouble. It
was about 16 percent among workers aged 35 years and above. Chronic
lower back trouble was the highest (31%) among carriers. Carriers
carry wet hides, mix chemicals and perform other hazardous work.
Chronic lower back trouble was also significant among the workers
engaged in miscellaneous work like packing, cleaning, carrying and
mixing chemicals. The workers engaged in loading or unloading of the
raw hides manually (16%) reported the chronic LBT.
Long working hours have a clear association with chronic LBT
which ranges 15 to18 percent in the three categories. The effect of LBT
was measured by odds ratio (OR) estimated from logistic regressions
underlying each of the three Models. The odds ratio of LBT is higher
among the workers aged 35+years in each of the three Models.
Analyses show significant association of age of the tannery workers
with LBT in the 12 months immediately preceding the survey. As
mentioned, tannery workers on temporary job contracts were more
likely to experience LBT. This was established in all the three Models.
The study also found statistically significant associations with type of
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work. The odds of LBT is higher among workers who manually load
and unload raw hides. This involved bending of the low back, which
may be a possible cause of LBT as documented in some studies
[14-15,32-34]. Tannery workers who were injured at their workplaces
in the last 12 months during work are more likely get LBT [1,16,35].
Studies have established a strong association of stress and LBT
[17-20,36]. The adjusted effect of LBT is higher for tannery workers
having severe mental health disorder in comparison with those in
normal mental health. Occupational health is an issue of critical
concern in most developing countries like India. A huge proportion of
the world’s workforce is to be found in the developing countries. At the
same time, there is insufficient research into occupational health
hazards in a range of occupations. However, with growing
industrialization and socio-economic progress, occupational health
concerns are gradually gaining importance in developing countries.
This study of LBT among tannery workers reflects that concern.
Chronic low back pain is prevalent in a range of occupations
worldwide. It is associated with injuries, mental stress, has a substantial
cost by way of loss of productivity and loss of quality of life. Based on
existing literature, which attests the associations between work and
musculoskeletal symptoms have been broadly conveyed. This study has
found the predictor variables which have the significant association
with LBT among male tannery workers. The age of the tannery
workers, type of job contracts, nature of work, hours worked daily,
manual loading and unloading of raw hides, workplace injury in the
last 12 months, and mental health have statistically significant effects
on the odds of LBT.

Conclusion
This cross-sectional study concludes that LBT is prevalent with its
high intensity among tannery workers. The results reveal the
statistically significant association of lower back trouble with the age of
tannery workers, educational attainments, type of job contract, type of
work, daily working hours, manual loading and unloading, workplace
injury in last 12 months and mental health disorders. LBT is very
common among tannery workers, and it occurs due to the frequent
bend posture of low back during the material transfer. The study
praises mechanization of tannery activities at workplaces so that
episodes of LBT can be minimized among tannery workers.
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