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Abstract: Lampit is one of the customary apparatuses for handling rice fields to even out the land for establishing rice. The
activity caused different objections in the outer muscle framework, particularly in the rump and back by reason of the little size
and hard stick of the lampit. Improvements were made to overcome this situation by designing a flat seat with foam pads and
adjusting the press lever found on the attached rod. This experimental research study used the same subject design, chose 30
examination subjects from ranchers in Dusun Semaja Bengkelsari, Tabanan Bali. The musculoskeletal system's complaints
were obtained by using the Nordic Body Map which was measured before and after repairing the lampit design. The data were
contrasted and the mean qualities when improvement, analyzed using the paired t-test (o = 0.05). The result showed a decrease
in the musculoskeletal system by 51.52% (p <0.05). It could be concluded that by repairing the design of the lampit reduced
complaints of the musculoskeletal system, it is recommended to continue to use and improve the lampit that has been repaired

for farmers.
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1. Introduction

Dusun Semaja is one of the villages in Bengkelsari Village,
West Selemadeg District, Tabanan Regency, where most of
their local people work in the agriculture sector. This present
circumstance causes conventional rice field handling devices
to be utilized frequently, for instance, lampit. It is a rice field
furrow for evening out the ground, pulled by two cows,
where the land evening out is the last cycle prior to
establishing rice. It has several advantages, easy to move
from one place to another; damage is handily to deal with;
environmentally friendly, fuel-efficient, while the cows only
require grass and serve as a financial reserve for farmers.
Sitting on the sticks, the task is carried out with hands
pressing down on the sticks to level the rice fields if
necessary and maintaining balance. In order to move the
lampit from one field to another while smoothing the ground

that has just been leveled, the /ampit user occasionally gets
up from his seat. If we examine this work's completion
closely, the user or farmer will experience pain in the
musculoskeletal system, particularly in the buttocks and back.
The complaints that surface in the region can range from pain
to bubul (calluses) Rainbird and O'Neill revealed that
complaints of the musculoskeletal system are a very
important general problem in most developing countries in
tropical agricultural areas [1]. The lampit stick might be too
small and difficult to use as a seat during the procedure,
which could explain the complaint. The height of 6
centimeters from the hanging stick that serves as a seat does
not adequately distribute the user's weight. While sitting, the
ischial tuberosities bear the most weight. When sitting on the
lampit, the body weight is supported only by one of the
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ischial tuberosities or by the middle between the two
protrusions of the ischial tuberosities. According to
McCormick and Sanders, the seat should be designed with
the distribution of body weight, especially in the buttocks
areca and around the ischial tuberosities [2]. With this
condition, the workload of farmers or users when operating a
lampit is increased from the actual workload.

Pressing the lampit holder with the hands at a height of
43.3 cm causes an unnatural working posture and forward
inclination of the body to the head and neck, which should be
avoided [3]. This working position causes a change in the
center of gravity outside the body, where any change from
the center of gravity from a normal state will cause an
additional load on the muscles to maintain balance.
Regarding the height of the pressure lever on the field plow,
several studies have been carried out by Mehta [4], who
found complaints of the musculoskeletal system in the

elbows, hands, and shoulders. Likewise, Hoozemant, et al [5].

revealed that pressing cause complaints in the
musculoskeletal system caused by the height of the pressure
field, work attitude, environment, and others.

As previously stated, farmers operate the lampit by
bending over and sitting on the stick, which has a width of 6
cm and a height of 43.3 cm, and pressing the lever. This puts
an additional strain on the musculoskeletal system and causes
complaints. Farmers' activities after finishing working in the
fields were disrupted by complaints and an increased
workload, making it difficult to carry out the usual activities
after working in the fields..

To reduce the inclination and complaints of the
musculoskeletal system especially in the buttocks and back,
several alternatives can be implemented, including replacing
the lampit with modern equipment (tractor), or improving the
seat design, adjusting the height of the press lever on the
lampit stick (Figure 4). When the first alternative approach
was held, it caused many problems, so the second alternative
became an option. It was carried out for a number of reasons,
including; In addition to the lack of research on complaints of
the musculoskeletal system that arise during the operation of
lampit, it is technically more efficient, economically more
profitable, socioculturally peaceful, does not harm the
environment, saves energy, and does not cause the possibility
of new diseases. It is hoped that complaints related to the
musculoskeletal system will decrease as a result of this effort.
In some other rice fields, processing can be done by women
or men, but lampit is typically carried out by men. Men were
used in this study as a result of this..

2. Material and Method

This type of research is an experimental design with the
same subject (treatment by subject). In this study, a washing-
out is required to eliminate the effects of previous treatments
so as not to leave an effector response (residual effect) [7].
The research design can be shown as follows:

Al > L > Al A2 > L1 > A2”

Figure 1. The Research Plan.

Al and A1' show that data collection carried out on lampit
before repairs to:

The problems of the musculoskeletal system, which were
carried out twice before work (A1) and after work (A1"), with
the value before repair being the difference between Al and
Al

A2 and A2' show data collection carried out on the lampit
after repairs to:

The problem of the musculoskeletal systems were carried
out twice before work (A2) and after work (A2"), with the
value after repair being the difference between A2 and A2'.

W = washing out.

L= shows the use of lampit before repair as the control

L= shows the use of lampit before repair as the control

The research was conducted in the planting season for the
February-November 2018 period in Dusun Semaja, the
population in this study were farmers in Dusun Semaja,
Antosari Village, Tabanan Regency, totaling 54 people with
an age range of 25-60 years. By using Pocock formula [6]
and the results of preliminary research, the number of
farmers involved as a sample is calculated as follows:

Formula:

el

n = total of sample
= standar deviation (SD)

M1 = working pulse with clamps before repair (control)

M2 = average working pulse with repair (treatment)

f=(a=0,05,8=0,05), from preliminary research it is
known:

J =49, H2=110, H1=116, f= 13

By using the above formula and based on preliminary
research, the sample size is 18.14 and rounded up to 20
people. So according to the calculation of the sample size
with the formula above, the minimum number of samples is
20 people. To meet the requirements of the normality test, in
this study the number of samples was set at 30 people. To
avoid any deviations in data collection and to avoid bias, in
this case, the operational definitions of wvariables are
described as follows:

The problems of the musculoskeletal system are the
skeletal muscle system caused by work factors and the work
environment when doing work, which using a Nordic Body
Map modified with a Likert scale. The assessment is based
on an increase in the average score of musculoskeletal
disorders before and after work.

The Lampit before the repairs was commonly used by the
farmers of Dusun Semaja to level the fields, with a seat
height and a push lever of 43.3 cm.
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Figure 2. The lampit before the repairs.

Figure 3. Detail for Lampit seat.

The lampit after repair was the one with the addition of
foam padding and adjustment of the height of the press lever
to 61.3 cm.

Figure 4. The height of the press lever on the lampit stick.

Washing out was an attempt to remove the effect of using
lampit before repair so as not to leave an effect or response.
The implementation is for a minimum of three days based on
the disclosures of farmers who use lampit.

3. Result

This study's participants were farmers in Dusun Semaja
who were harvesting their fields during the 2018 planting
season, which ran from February to July and September to
November. As was the case in Dusun Semaja, men typically
carried out the Lampit operation. There are 60 people living
there, most of whom are between the ages of 24 and 58. As
subjects, the male farmers met the requirements and
continued to participate until 30 people had completed the
study. The following table shows the age, weight, height,
anthropometric data, and systolic and diastolic blood pressure
of the study participants:

Table 1. The characteristic of 30 male farmers in Dusun Semaja, in the average, standard deviation (SD) and range.

No Variable Average Standar Deviation (SD) Range
1 Age (years) 33,33 4,83 24-40
2 Height (cm) 164 3,72 155-172
3 Weight (kg) 56 1,67 49-70
4 Anthropometry (cm)
- Popliteal height 43 1,67 40-46
- Hand reach height 62 2,20 59-67
- Elbow height 100,83 3,39 90-106,40
5 Blood pressure (mm Hg)
- Systolic 114 5,04 100-130
- Diastolic 76 7,07 80-70

Table 2. The average of Musculoskeletal problems before and after treatment by 30 male farmers in Dusun Semaja,

Group
No Variable Control Treatment t-Test paired  p
Average S.D Average S.D
1 The problems of musculoskeletal after 4 hours working 434 6,1 35,43 4,5 9,18 0,00
2 The average of different musculoskeletal problems 14,37 6,02 7,03 4,35 8,84 0,00

From the table 2 can be concluded that the differences occurred significantly from the pulse of working and the problems of musculoskeletal at the control and
treatment with t = 7,75 and t = 9,18 (p<0,01); and also different average of pulse working and musculoskeletal with t = 6,73 dan 8,84 (p<0,01).

Based on the table 2 above, it can be concluded some

explanation as follow:

1) the average of age is 33,33 4,83 with the age range of
24-40 years old. It can be categorized as the productive
age conducting the work;

2) the average of height is 164+ 3,72 cm with the height of

56+ 1,67 kg as the ideal height and weight based on
Broca index;

3) the popliteal height range is 43 * 1,67 cm, based on the
anthropometry of Indonesian people in general;

4) the length of reach and elbow height is 62+ 2,20; 100+
3,39 cm, based on anthropometry Indonesian people in
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general.

4. Discussion

The participants in this study ranged in age from 24 to 40,
with an average age of 33.33 4.83 years. According to
Sutjana's research, farmers in Bali are between the ages of 25
and 45 [8], indicating this age range as their active age. In a
similar vein, the farmers in Manuaba and Kamiel's study
were between 25 and 45 years old [9]. As a result, farmers in
Dusun Semaja are approximately the same age as farmers in
other areas. In Dusun Semaja Antosari Tabanan, subjects
ranged in weight from 49 to 70 kilograms, with an average of
56.3 to 5.45 kilograms. With a range of 155 to 172 cm, the
average height is 164.72 cm (table 1). According Manuaba
and Kamiel [9], the farmers' height and weight are not
significantly different. The Broca index [10], includes people
of average height and weight for ideal body weight..

In order to level the rice fields as needed, the lampit
operation consisted of sitting on the lampit stick with one
hand held there to balance and press. With this, a forced
attitude occurs caused several body muscles such as the waist,
back and leg muscles to receive a long static load and result
in static muscle contractions, according to Grandjean static
muscle contractions have disadvantages, among others:
require energy the more; pulse rate increases higher and
requires a longer recovery time [11].

The forward inclination in the lampit operation was the
farmer's effort to press the lampit stick, the low-pressure area
(43 cm), and achieve the balance and leveling of the soil as
needed. The seat on the mat has a width of 6 cm, is made of
wood, so the surface is hard and cannot support weight
perfectly. With a width of 6 cm, bodyweight is not evenly
distributed on the seating surface and can cause pain. As
stated by McCormick and Sanders, the seat should be
designed to the distribution of body weight, especially in the
buttocks area around the ischial tuberosities (button bone),
and any distribution of body weight in the buttocks area can
be distributed evenly with the contours of the surface of the
good seat [12]. These things are thought to be the cause of
musculoskeletal disorders, especially in the buttocks and
back. Hoozemans revealed [13], one of the factors that cause
musculoskeletal problems in work related to the pressure is
the height of itself, a study conducted in India by Singh and
Gite regarding the pressure lever for tools rice plow
(tenggala), concluded that the most optimal was between
63.7-73.2 cm [14]. And for the fixed-type lever (can not be
raised and lowered), the height is 68.5 cm. Meanwhile, Gite
suggested that for a ground leveler which is operated by
walking beside it (without sitting) the pressure lever is 77.0
cm high [14].

The Research which was conducted by De and Sen on
farmers plowing fields in India, found that 79% of farmers
experienced pain in the lumbar region and 36% in the lower
back [15], as well as the research conducted by Park and
Sung Kyoo Bae, stated that more than 40% of workers in
automotive electronics factories experienced musculoskeletal

disorders, especially in the back, wrists, and palms [16], as
same as research conducted on computer operators at the
Kopertis Region VIII Bali office by Susila which revealed
that 57% of computer operators experience lower back pain
[17]. In contrast to the research conducted in India by Ahasan,
on steel factory workers in Bangladesh found that 37.5% of
workers experienced back pain and 52% lower back pain in
workers whose type of work was pressing, twisting, move
and others [18]. Similarly, a study conducted by Sun, Yee,
and San on typists found that the most common symptoms of
musculoskeletal system disorder were the lower back 53%,
neck 50%, hands 27%, and fingers 27.6% [19]. In this study,
musculoskeletal disorders were increasing in controls
reached 50.17% of complaints of musculoskeletal disorders
before work. After treatment, the increase in musculoskeletal
disorders reached 24.32% of the complaints of
musculoskeletal disorders before work. Meanwhile, if you
look at the average difference in the increase in
musculoskeletal disorders from before to after work, before
treatment is 14.36 points, and after treatment is 7.03 points.
This shows that the addition of foam on the chair and the
addition of the press lever can reduce musculoskeletal
complaints very significantly with t count = 8.84 (p 0.01) or
51.04%.

This decrease happened due to the change in the working
position of the farmer from bending to an upright position as
the effect of the compression height (61.3cm) so that the center
of gravity is not outside the body. Meanwhile, the bodyweight
has also been distributed to other parts of the body, especially
in the ischial tuberosities in the spine attached to the sticks that
have been given foam padding. Meanwhile, research
conducted by Ruliati on improving working conditions can
reduce the problems of the musculoskeletal system by 23.37%
[20]. Based on Djestawana, found that improving working
conditions on the process of drinking in Tihingan
Banjarangkan can reduce problems of the musculoskeletal
system by as much as 46.98% [21]. The following pictures and
photos show the working position of farmers after treatment.

F.m 1 3

™

Figure 5. The farmer positions in operating lampit after treatment.

Figure 5 shows the farmer when operating the lampit,
where the press lever can reduce the inclination of the body
and with the addition of foam on the stick of the lampit can
distribute weight, especially in the area between the two
protrusions of the ischial tuberosities, so that the workload
caused can be reduced. By reducing the complaints of the
musculoskeletal system in farmers, it means that afternoon
activities which are usually carried out after working by
operating the lampit can be carried out properly.
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The recorded ambient temperature was the morning
ambient temperature from 700 to 1100. The recorded
temperature consists of wet, dry, and globe temperatures. The
radiant heat of the sun is evaluated by checking the
temperature of the globe, which is measured with an ordinary
thermometer which reservoir is placed in a copper ball with a
diameter of 15 cm in black (not shiny) because the black
color absorbs radiation, the temperature inside the ball will
rise. In the control of the globe temperature value of 32.80
2.72°C and the treatment of 32.46 2.12°C, the globe
temperature in the control and treatment was not significantly
different (p 0.05), it can be said that the farmers in this study
were exposed to high global temperatures. The temperature
of this globe is not much different from the research
conducted by Djestawana in Tihingan Banjarangkan
Klungkung [21]. And according to Suma'mur, various
measurements of the temperature of the ball showed that
outside the room the temperature exceeded 30°C [22].

The mean value of dry temperature at control 31.52 1.49°C
and dry temperature treatment 31.56 1.31°C, there was no
significant difference (p 0.05). By looking at this dry
temperature, it can be concluded that the environmental
situation of the rice fields in Dusun Semaja is uncomfortable
and quite hot. Slightly different from what was expressed by
Manuaba, the comfort for Indonesians is the dry temperature
between 22-28°C with a humidity of 70-80% [23]. Similar to
the research study by Sutjana located in Subak Yeh Gde,
Kediri District, Tabanan Regency a dry temperature is
28.29°C [24]. While the research by Kerana, et al., (1997)
revealed results that were not much different from the dry
temperature of 29.94°C, Manuaba, and Vanwonterghem,
stated that the temperature in the dry season increased by 31-
32°C in the dry season, in the shade and up to 36°C in direct
sunlight [25].

The wet temperature in control 29.83 1.37, treatment 29.93
1.48°C, statistically there was no significant difference (p
0.05). Relative humidity before treatment was 88.9 6.46%
and after treatment 89.93 6.23%, there was no significant
difference between control and treatment, which means that
this study was exposed to the same relative humidity, but still
much higher than the relative humidity. comfortable to work
with.

WBGT index in control 31.40 1.33°C and treatment 31.34
1.36°C, there was no significant difference (p 0.05), slightly
different from the maximum requirements recommended by
NIOSH (National Institute for Occupational Safety and
Health).) for moderate work, namely 28°C and heavy work,
namely 26°C or 79 and 82°F [26], but not much different
from the provisions recommended by OSHA (Occupational
Safety and Health Administration), for medium work 30.6°C
and heavy work 32.2°C or 87°F and 90°F. Meanwhile, Fadjar
who researched Denpasar obtained a WBGT index which
was not much different, namely 30°C or 85.87°C [27], as
well as research conducted by Paula in the Kediri Tabanan
area, which was 29.03°C [28]. By paying attention to the
WBGT Index and ambient temperature before and after
treatment, it can be said that this study was exposed to the

same environmental conditions.

The area of the rice field from the use of lampit was in the
control of 2351 161.95m* and the treatment 2489 87.49 mz,
there was a significant increase in the area of the lampit with
t = 4.56 with p 0.05, the increase was 138 m” or 5.54%. It
showed that foam pads and pressure levers on the attached
sticks can significantly increase the working area.

5. Conclusion

From this research, it can be concluded that the repair of
the lampit, by adding the foam pads and pressure levers on
the lampit sticks were able to reduce the mean difference
score of musculoskeletal problems from 14.5 to 7.03 or by
51.52% and, there is an increase in the yield of 138 m” of rice
fields or 5.54%. Suggestions that need to be conveyed in this
study are to reduce musculoskeletal complaints and, it is
suggested to the farmers to improve the lampit by adding
foam pads and pressure levers on the lampit sticks.
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