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Abstract

Manual handling of containers may expose workers to physical conditions (e.g., force, awkward postures, and repetitive 
motions) that can lead to injuries, over consumption of energy and time. Present study evaluates the lifting, lowering and 
handling of LPG cylinder by the delivery boy of Northern India. Therefore, risk of low back injuries among workers was 
assessed using NIOSH lifting equation and Lifting Index. The study involved, 40 different workers working in 3 modes of 
transportation of LPG cylinders via Trucks, 3 wheelers and cycle rickshaw. The results revealed that 100 % of the workers were 
performing under different levels of risk as reflected by the lifting index (LI) > 1. The study revealed that most contributing 
factors were horizontal distances of grip. However, no statistically significant difference was found between the lifting tasks 
performed by the workers of different modes of supply of the cylinders. The study concluded that there is a need to redesign 
in terms of mechanizing the lifting and lowering tasks. 

Keywords: LPG Lifting Task analysis; NIOSH Lifting Equation; Lifting Index; Low Back Injury among LPG Cylinder Delivery 
Workers

Introduction

Liquefied Petroleum Gas (LPG) has become the single 
most popular household fuel. Since it was introduced in 
1955, LPG consumption has gone up tremendously. HP 
Gas has over 33 million domestic LPG consumers catered 
through a network of over 2630 distributors. India’s demand 
for LPG has  raised drastically due to government measures 
to provide cleaner cooking fuel to rural households, and 
expected the consumption to keep rising. About two-
thirds of India’s population live in rural areas, typically 
using firewood, coal or dried dung cakes for cooking. India 
consumed a record 24.9 million tonnes of LPG in the financial 
year 2018/19, 53 percent higher than five years ago, and 
6.9 percent higher than the previous year. Gas distribution 

agencies are present all over India providing employment 
to millions of unemployed workforce in India. The objective 
of this study is to ergonomically assess the risk of low back 
injuries (LBI) among the north Indian workers engaged in the 
distribution/supply of LPG cylinders for domestic use. The 
LPG distributors in India do not have automation in handling 
LPG cylinders as their western counterparts so their workers 
young and old are prone to back injury and pain. Ergonomic 
interventions are still missing in the lifting / lowering tasks 
of the workers involved in distribution supply chain of 
cylinders. It is crucial and beneficial to both management 
and labor to evaluate such tasks ergonomically based on 
the 1991 revised NIOSH lifting equations for identifying risk 
factors that may cause musculoskeletal disorders.

https://doi.org/10.23880/eoij-16000243
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Literature Review

Garg A, et al. (1989) compared maximum permissible 
limits based on measured horizontal distances with those 
based on the rule of thumb proposed in the NIOSH guide (H= 
15 + W/2 cm). They observed that there were large differences 
in maximum permissible limits between subjects for a given 
lifting task caused by differences in horizontal distance. 
They concluded that there is a considerable variation in the 
measured H distance among the subjects and this distance 
is much greater than the rule of thumb proposed in the 
guide (H= w/2 + 15 cm). Norrish and Cryer [1] reported 
that two thirds of all musculoskeletal injuries were back 
strains. Lifting, lowering, loading, or unloading boxes were 
responsible for over one third of the injuries and 36% of total 
reimbursement costs. Whereas, Karwowski [2] suggested 
that the assumptions of a multiplicative effect on the load 
constant must be examined carefully. Karwowski and Brokaw 
[2] showed that the 1991 equation was much more restrictive 
with respect to defining the acceptable jobs in terms of RWL 
than the older version of the equation (1981). It was showed 
that more than two thirds of the analyzed tasks exceeded the 
RWL and would need redesign. Karwowski [3] reported that 
only 4.17% of the 24 lifting tasks studied were acceptable 
under the 1983 guide if the criterion of LI = 1.0 is adopted. 
The compression force design limit of 3400 N was exceeded 
in 62.5% of all tasks whereas the upper (permissible) limit of 
6400 N was exceeded in 16.67% of the tasks. Karwowski and 
Gaddie [4] used a computer simulation model to examine the 
behavior of the 1991 revised NIOSH lifting equation under 
variety of realistic industrial lifting tasks. The results indicate 
that under most of the examined lifting conditions (99.5% 
of the simulated cases), one can reasonably expect that an 
implementation of the 1991 lifting equation at the level of 
the Lifting Index of 1.0, which is designed to protect 90% of 
the mixed industrial working population, would necessitate 
redesign of manual lifting tasks according to threshold RWL 
(TRWL) values. The TRWL values are equal to or lower than 
(a) 13.0 kg for up to 1 hr of lifting, (b) 12.5 kg for less than 2 
hrs of exposure, (c) 10.5 kg for lifting over an 8-hr shift [5]. 
Auguston [6] reported that that the dynamic motion in lifting 
tasks is associated with an increased risk of low back injury. 
Whereas, the NIOSH equations are based on models that do 
not take into account motions of the trunk, namely angular 
position, velocity, and acceleration during lifting tasks. 
Therefore, NIOSH equation may not correctly determine 
the risk level of a given task. Nussbaum [7] investigated 
the form of the asymmetric multiplier through analysis of 
several asymmetric lifting tasks. The results suggest that 
there is a non-linear increase in injury risk with respect to 
asymmetry. Only moderate increases in risk were predicted 
for asymmetry angle of 0–30 degrees, and sharp increasing 
risk as asymmetry reaches 90 degrees. This is contrary to the 
form of the asymmetric multiplier as suggested by NIOSH 

1991 guidelines, which assumed a linear increase with an 
increased angle of asymmetry. Lee Park, Chun [8] evaluated 
the validity of the load constant for the Korean population 
using the psychophysical approach. According to their 
results, the maximum acceptable weight of lift for 99percent 
of the young Korean male population was extremely close 
to the 23-kg load constant recommended in the revised 
NIOSH equation. Leskinen and Haijanen [9] conducted 
a biomechanical validation study using human factors 
modeling software (Jack). Those investigators applied the 
software not only to model the lifting posture but also to 
calculate the lumbosacral (L5/S1) torque. Their results 
confirmed a significant correlation between torque index 
and LI (r = .77). The torque index was defined as the ratio 
between the lumbosacral torque and 200 Nm. Wang [10] 
conducted a survey to evaluate the relation between low-
back discomfort ratings and the use of revised NIOSH lifting 
guide to assess the risk of manual materials handling (MMH) 
tasks. Ninety-seven MMH jobs of 15 factories were included, 
42 of the 97 jobs analyzed had a recommended weight limit 
of zero, which was attributed to either a horizontal distance 
or lifting frequency. Apparently, the limits for the horizontal 
distance and the maximum allowable frequency are too 
stringent to accommodate many existing MMH jobs, therefore, 
resulted in many out-of-bounds cases. Jager and Luttmann 
[11] investigated the rationale behind the introduction 
of the 3400 N compression force on the lumbo-sacral disc 
by NIOSH 1991 guidelines. They reported that, regarding 
this biomechanical criterion, several inconsistencies and 
discrepancies are revealed when comparing the NIOSH 
validation approaches and the respective data of the 
literature sources. Dempsey and Fathallah [12] investigated 
the reduction in the recommended weight limit (RWL) w.r.t. 
the presence of asymmetry in the lifting tasks. There was 8.8 
% and 5.1 % reduction in RWL when the angle of asymmetry 
changes from 30o to 60o and from 60o to 90 o respectively. 
The results pointed out to the need of re addressing the 
form of the asymmetric multiplier as suggested by NIOSH 
guidelines. Gerri F and Mani L [13] studied the work related 
low back pain. Occupational risk factors for low back pain 
include forceful lifting, bending and twisting of the trunk, 
whole body vibration and heavy manual labor. For those with 
simple low back pain, minimal use of medical tests and quick 
return to limited activity, whereas, to prevent long-term low 
back pain work modification were suggested. Chaffin DB 
[14] described how injurious stresses on the low back can 
be predicted by such biomechanical models during the early 
phases of designing materials handling tasks in industry. 
These simulations provide a scientific basis for specific 
ergonomics guidelines meant to reduce the risk of future 
low back pain in industry. Singh S [15] investigated the 
effectiveness of mechanical lifting aid in single task lifting of 
fire brick manufacturing company. In mechanically assisted 
lifting it is observed that for 10 and 15 kg there was decrease 
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in task time and physical stress associated with lifting. In 20 
kg lifting it was recommended that the load should be shared 
between two workers. Singh LP [16] reported the association 
between the low back injury risk and work factors in small 
scale casting firms of North India. The results of the study 
revealed that 85% of the workers were performing their 
tasks with a risk of injury to the lower back, while 15 % of 
the workers were working safely. It was observed that out 
of the 85 % workers, 38.23 % were under low risk, 32.35 
% of workers were under medium risk and 29.41 % of the 
workers were under high risk.

Methodology

The Study included 40 delivery workers engaged 
in cylinder lifting, lowering and handling job. The data 
collection was performed on actual onsite locations, for each 
worker 10 observations were made. The data was analyzed 
using revised NIOSH lifting equation (1991). Both filled 
and empty cylinders were considered as tasks. Significant 
control was not required at the destination for the cylinder 
lifting / lowering as precise placement was not required in 
the tasks involved. Recommended weight limits (RWL) and 
lifting index (LI) was calculated at the origin and destination 
of the cylinder handling task. Table 1 below lists the cylinder 
handling jobs analyzed in each of the three category of mode 
of supply of cylinder [17-23].

Mode of cylinder supply No of Jobs Analyzed

Truck 12

Auto-rickshaw (Three Wheeler) 18

Cycle Rickshaw 10

Table 1: No of worker analyzed.

Procedural Steps to Calculate the LI using NIOSH 
Lifting Equation

	Step 1: Measure and Record Task Variables
For each lifting task analyzed, the evaluator will need to 
determine the task variables as outlined below. The following 
task variables are evaluated to calculate the multipliers that 
are used in the NIOSH equation to determine the RWL.

1) Horizontal Location of the Hands (H)
The horizontal location is measured as the distance (inches) 
between the employee’s ankles to a point projected on the 
floor directly below the mid-point of the hands grasping 
the object. In those situations, where the H value cannot be 
measured then H may be approximated from the following 
equation:
Metric: H= 20 + W/2 for V ≥ 25cm and H= 25 + W/2 for V< 
25cm

US Customary: H=8 + W/2 for V ≥ 10 inches H=10 + W/2 for 
V< 10 inches 

W is the width of cylinder in the sagittal plane and V is the 
vertical location of the hands from the floor. Horizontal 
restriction: If the horizontal distance is less than 10 inches 
(25cm) then H is set to 10 inches. Although cylinders can be 
carried or held closer than 10 inches from the ankles, most 
objects that are closer than this cannot be lifted without 
encountering interference from the abdomen or hyper 
extending the shoulders. With 25 inches as the maximum 
value of H, cylinders at a distance of more than 25 inches 
from the ankles normally cannot be lifted vertically without 
loss of balance.

2) Vertical Location of the Hands (V)
The vertical location is measured from the floor to the vertical 
mid-point between the two hands as shown below. The 
middle knuckle can be used to define the mid-point. Vertical 
location is limited by the floor surface and the upper limit of 
vertical reach for lifting (70 inches or 175 cm). The vertical 
location should be measured at the origin and destination of 
the lift to determine the travel distance (D).

3) Vertical Travel Distance (D)
It is defined as the vertical travel distance of the hands 
between the origin and destination of the lift. The vertical 
travel distance of a lift is determined by subtracting the 
vertical location (V) at the start of the lift from the vertical 
location (V) at the end of the lift. For a lowering task, subtract 
the V location at the end from the V location at the start. The 
variable (D) is assumed at least 10 inches and not greater 
than 70 inches.

4) Asymmetric Angle (A)
Asymmetry refers to a lift that begins or ends outside the 
mid sagittal plane. Measure the degree to which the body 
is required to twist or turn during the lifting task. The 
asymmetric angle is the amount (in degrees) of trunk and 
shoulder rotation required by the lifting task. The angle A is 
limited to the range from 00 to 1350. 

5) Coupling (C)
 Determine the classification of the quality of the coupling 
between the worker’s hands and the object as good, fair, or 
poor (1,2, or 3). A good coupling will reduce the maximum 
grasp forces required and increase the acceptable weight for 
lifting, while a poor coupling will generally require higher 
maximum grasp forces and decrease the acceptable weight 
for lifting. A worker should be able to comfortably wrap 
the hand around the object without causing excessive wrist 
deviations or awkward postures and grip should not require 
excessive force.
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6) Lifting Frequency (F)
Lifting frequency refers to average number of lifts per 
minute. For lifting tasks with a frequency less than 0.2 lifts 
per minute, set the frequency equal to 0.2 lifts per minute 
Lifting frequency depends on the vertical location of the 
object (V) and the duration of lifting.

•	 Minimum is 0.2 lifts/minute
•	 Maximum is 15 lifts/minute.

7) Load (L)
Determine the weight of the object lifted. If necessary, use 

a scale to determine the exact weight. If the weight of the 
load varies from lift to lift, you should record the average and 
maximum weights lifted.

8) Duration 
Determine the lifting duration as classified into one of three 
categories: 
1 = Short – lifting ≤ 1 hour 
2 = Moderate - lifting between 1 and 2 hours 
3 = Long – lifting between 2 and 8 hours

          

Figure 1: Workers handling the cylinders in cycle rickshaw and truck modes.

	Step 2: Calculate the Multipliers
Each multiplier should be computed from the appropriate 

formula from the table. The Table 2 calculates the multipliers, 
penalties, or reduction coefficients using the task variables. 

Metric US. Customary
Load Constant LC 23 kg 51 lbs.

Horizontal Multiplier HM ( 25/ H ) ( 10/H )
Vertical Multiplier VM 1- ( 0.003|V-75| ) 1- ( 0.0075 |V-30| )
Distance Multiplier DM 0.82 + ( 4.5 / D ) 0.82 + ( 1.8 / D )

Asymmetric Multiplier AM 1- ( 0.0032 A ) 1- ( 0.0032 A )
Frequency Multiplier FM See Appendix Table (A)
Coupling Multiplier CM See Appendix Table (B)

Table 2: Multiplier Equations.
Source: Revised NIOSH Lifting Equation (1991)

	Step 3: Calculate the RWL using the NIOSH lifting 
equation

	Step 4: Conduct the risk assessment by calculating the LI 
for the cylinder lifting/lowering task.

Lifting task limitation
The lifting equation is a tool for assessing the physical 

stress of two-handed manual lifting tasks. As with any 
tool, its application is limited to those conditions for 

which it was designed. Specifically, the lifting equation 
was designed to meet specific lifting related criteria that 
include biomechanical, work physiology, and psychophysical 
assumptions and data.

Results and Discussion

The descriptive demographic data and statistics 
regarding the workers and their historical exposure in their 
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current cylinder distribution jobs are shown in table 3. The 
workers average age was around 34 years and their average 
exposure time (Cylinder supply job experience) was slightly 

more than 7.5 years. The average weight they handled was 
25.8 kg. The weight of the cylinder handled ranged from 16 
kg (empty cylinder) to 38 kg. 

Worker Profile Parameters Mean S.D Range

Age(years) 33.92 12.15 18-63

Body Height (cm) 171.42 4.0 163-180

Body Weight (kg) 77.95 7.37 62-95

Job experience (years) 7.67 5.44 2-25

Weight Lifted (kg) 25.815 7.47 16-30.2

Table 3: Physical and Demographic statistics for worker.

19 out of the 40 workers reported that they experienced 
no low back pain and rest 21 workers reported lower back 
disorder due to handling of cylinders. This finding reveals 

that the validity of their back discomfort should be high. 
Table 4 gives an overview for evaluation of results of LI and 
the potential risk involved in the cylinder-handling job.

LI Potential Risk Level Action Required Physical stress of job task

0-1 No No Not stressful

1-2 Low Yes Moderately stressful

2-3 Medium Yes Highly stressful

>3 High Yes Very Highly stressful. Ergonomic intervention and 
job redesign required

Table 4: Risk associated with the lifting index.

Overall Lifting Index (LI)

As for the evaluation results of LI for the worker is 
concerned, all worker was found working unsafe with LI > 
1, out of 40 workers, 9 (22.5%) were found with LI between 

1-2, whereas 13 (32.5%) workers had 2- 3, and rest of the 
18 (45%) workers had LI > 3. The overall Lifting Index of 
sample group varied from 1.26 to 8.35. The results of Lifting 
Index are shown in Table 5 shows that all the cylinder-lifting 
workers are at risk. 

LI 0-1 1-2 2-3 >3

Truck 0 3 2 7

Auto Rickshaw (Three Wheeler) 0 5 7 6

Cycle Rickshaw 0 1 4 5

Total 0 9 13 18

% 0 22.5 % 32.5 % 45 %

Table 5: Overall worker percentage wise lifting indexes.

Overall Multipliers

As for evaluation of multipliers Table 6 shows that the 
multipliers with the smallest magnitude and the greatest 
penalties are horizontal multiplier (HM = 0.62), vertical 
multiplier (VM = 0.86) and asymmetric angle multiplier 

(AM=0.89). The HM was the critical variable which 
contributed towards higher and unsafe LI as it contributed 
for the maximum reduction in RWL. Vertical multiplier (VM) 
was the next critical variable contributing to the reduction in 
load constant which increased the lifting index followed by 
AM, FM, DM, CM.
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Multipliers HM VM DM AM FM CM
Mean 0.62 0.86 0.90 0.89 0.90 0.99

S.D 0.16 0.079 0.03 0.082 0.14 0.013

Table 6: Overall Mean Value of Multipliers for all the modes of cylinder supply.

Mean Lifting Index Mode Wise 

The Overall Mean Lifting Index of sample group was 
3.14. The range and mean LI for different modes of cylinder 
supply are shown in the Table 7. The truck workers LI varied 

from 1.41 to 8.35 with a mean of 3.62. LI for 3 Wheeler 
workers varied from 1.26 to 4.21 with a mean of 2.73. For 
cycle rickshaw workers the LI varied from 1.64 to 4.56 with 
a mean of 3.29.

Mode of cylinder supply Minimum (LI) Maximum (LI) Mean (LI)
Truck 1.41 8.355 3.62

Auto Rickshaw (Three Wheeler) 1.26 4.21 2.73
Cycle Rickshaw 1.64 4.56 3.29

Table 7: Mean and range of lifting index.

Group Wise LI Distribution

Truck Workers: The main job profile of the truck workers 
involved in distribution of cylinders is unloading of filled 
cylinders whose weight range from 30.2 kg (domestic) and 
38 kg (commercial) and loading of empty cylinders whose 
weight range from 16 kg to 19 kg, received back from the 
consumers. Around 58.33% of workers engaged in cylinder 

distribution from trucks were found under high risk as 
reflected in LI>3, whereas, 16.67 % proportion of workers 
were found with LI, 2-3 relatively lower risk, and rest of 25 
% of these workers were found under low risk and whereas 
none of these workers were working safely. The Lifting Index 
of Truck workers varied from 1.41 to 8.35, the same is shown 
in Table 8. 

Lifting Index (LI) 0-1 1-2 2-3 >3

No of Truck Workers 0 3 2 7

Percentage of workers (%) 0 % 25 % 16.67 % 58.33 %

No of three Wheeler Workers 0 5 7 6

Percentage of workers (%) 0 % 27.77 % 38.88 % 33. 33 %

No of Cycle Rickshaw Workers 0 1 4 5

Percentage of Workers % 0 % 10 % 40 % 50 %

Table 8: Distribution of LI for truck workers.

Three Wheeler Workers: The job profile of the 3 wheeler 
includes loading and unloading the 3 wheelers with 
cylinders as per the requirement from the customers. The 
three-wheeler (auto rickshaw) workers provided door-to-
door supply to the customers. Around 33.33 % of workers 
engaged in cylinder distribution from 3 Wheelers were found 
under high risk, 38.88 % proportion of workers were found 
under medium risk, 27.77 % of these workers were found 
under low risk and whereas no worker was working safely. 
The Lifting Index of 3wheeler workers varied from 1.26 to 
4.21. Table 8 shows the distribution of 3 wheeler workers.

Cycle Rickshaw Workers: Cycle rickshaw workers were 
involved in loading and unloading of cylinders to be delivered 
to the customers for a particular area from the distributor’s 
go down. Around 50 % of workers engaged in cylinder 
distribution from cycle rickshaw for door to door delivery 
of cylinders were found under high risk, 40 % proportion 
of workers were found under medium risk, 10 % of these 
workers were found under low risk and whereas 0 % of 
these workers were working safely. The Lifting Index of cycle 
rickshaw workers varied from 1.64 to 4.56. Table 8 shows 
the distribution of LI for cycle rickshaw workers [23-33]. 
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Group Wise Multiplier Analysis 

For Truck workers, the major variables which were 
penalized for their high Lifting Index were HM=0.63 (Mean) 
and FM = 0.68 (mean). Hence it is suggested that, if the 
frequency of lifts/min ‘F’ and horizontal distance ‘H’ both 
should be reduced, the Lifting Index will be reduced and 
workers will be working under safe condition. Similarly, 
for the auto rickshaw mode workers, the major parameters 
which penalized for their high Lifting Index are HM= 0.63 

(mean), VM= 0.84(mean) and AM = 0.85 (Mean). Hence, 
it is suggested that the horizontal distance H should be 
decreased and twisting should be reduced so that the 
Lifting Index may be reduced and workers will be working 
safely. For cycle Rickshaw workers the major parameters 
which were penalized for their high Lifting Index are HM= 
0.58(mean) and VM= 0.84 (mean). Hence, it is suggested that 
the horizontal distance ‘H’ needs to be reduced for reducing 
the Lifting Index and making the task risk free.

Multipliers HM Mean VM Mean DM Mean AM Mean FM Mean CM Mean
Truck 0.63 0.90 0.88 0.90 0.68 0.99

Auto Rickshaw (Three Wheeler) 0.63 0.84 0.89 0.85 1 0.99
Cycle Rickshaw 0.58 0.841 0.94 0.93 1 0.99

Table 9: Multiplier Mean cylinder supply mode wise.

Statistical Analysis of Data

Analysis of variance (ANOVA): Analysis of variance is 
used to analyze the differences between group means and 
their associated procedures (such as “variation” among and 
between groups), developed by R.A. Fisher. In its simplest 

form, ANOVA provides a statistical test of whether or not the 
means of several groups are equal. The ANOVA test applied 
on the data of LI of all the three modes of transportation with 
the null hypothesis that there is no significant difference 
between the LI of workers of the 3 modes of transport. The 
results are shown in the Table 10.

Source of Variation Degrees of Freedom SS MSS F Ratio
Between groups 3-1 =2 SSC = 5.99 5.99/2= 2.995 F=2.995/1.8475= 1.621
Within groups 40-3 = 37 SSE = 68.36 68.36/37= 1.8465 -

Total 39 74.36

Table 10: ANOVA Test result.

Table Value (Critical value): F (2, 37) = 3.25. Since 1.621 < 
3.25, we accept the null hypothesis that there is no significant 
difference between the Lifting Index of Truck, 3 wheeler and 
Cycle rickshaw modes of cylinder supply workers.

Conclusion

Analysis of the results concludes that there is a need 
to redesign the job task. The workers of the cylinder 
distributors should lift the cylinder close to the body so that 
the horizontal distance is reduced. If possible, mechanical 
aid or low-cost automation may be provided for lifting of 
cylinders. The weight of the cylinder should be reduced by 
using cylinders with less LPG gas or cylinders should be 
made of lighter material.

The results also show that 100 % workers are at a risk 
of developing low back pain with 45 % of the workers having 
unsafe LI>3. The overall mean LI of sample is 3.14, which 
suggests that cylinder-lifting job is physically highly stressful. 
Hence, ergonomic intervention is required. Around 52.5 % 

of the workers reported lower back pain. Hence, there is a 
strong need to educate the workforce of these distributors of 
cylinders regarding the critical risk factors due to weight of 
cylinder and consequently the risk of low back injuries.

The Truck workers need to decrease the horizontal 
distance while handling the cylinders and decrease the 
frequency of lifting the cylinders. The distributors should 
provide more truck workers for the handling cylinder jobs. 
The destination of the lift should be reduced. The vertical 
distance between the origin and the destination should be 
reduced to increase the distance multiplier and reduce the 
lifting index. Similarly, auto-rickshaw mode workers also need 
to handle cylinders close to the body and lower the height of 
lifting the cylinder. The cycle rickshaw mode workers should 
also need to decrease the horizontal distance while handling 
the cylinders as horizontal multiplier is having the maximum 
reduction in the load constant as compared to other modes 
of distribution supply.

It is recommended to optimize the rest of the variable 
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appropriately so that LI is reduced. The main reason for 
existing low back pain and LBI risk is lack of awareness and 
guidance of the tasks undertaken is. Ergonomic interventions 
are necessary to prevent the complaints of low back pain and 
MSDs of the cylinder lifting workers so that they work in a 
hazard free and friendly environment. 

Future Scope 

The present study was limited to the workers involved 
in handling and delivery of LPG cylinders for the distributors 
of various natural gas dealers/companies. The study can be 
further extended through the posture analysis of workers 
involved at the manufacturing and distribution of LPG 
cylinders and various depots of oil marketing companies 
where large number of workers is involved in manual lifting 
activities. Similar studies could be performed for a large 
number of workers at gas distributors in south, east, and 
west India and assess the risk associated with the handling 
of cylinders.
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