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Abstract:

Noise is an unwanted sound. High-intensity noise has a detrimental e↵ect on the health conditions. This study
aims to measure noise intensity inside di↵erent rice mills in Surkhet valley. Rice mills are spread all over Nepal
from village to town. They are among the noisiest environment. Twelve mills are selected at di↵erent locations
inside the valley. Noise intensities are determined by using a sound-level meter and the health conditions of
the workers are concluded using a questionnaire technique. The study shows that noise level status is well
above the recommended level set by the World Health Organization (WHO). It also concludes statistically
that high intensity of sound causes hearing problems in workers.

Keywords: Rice Mill • dB(A) • Noise • Sound Level Meter • WHO

1.

Introduction
Noise is an unwanted sound that is a threat to health and well-being [1]. Therefore, it becomes pollution

like air pollution, water pollution, etc. Noise exposure to the workers inside their workplaces might cause longterm health problems; occupational diseases [2]. Therefore, inside the factory- like rice mills where workers are
exposed to the high-intensity sound for a long time may cause health-related problems. Workers who are exposed
to the high intensity of industrial noise for 5-30 years may show increased blood pressure as well as increased risk
for hypertension [3]. Noise exposure changes the function of organs and systems while acute noise exposure can
result in an increase in blood pressure, heart rate with cardiac output [4].
High-intensity occupational noise is a problem in all parts of the world. In the United States of America,
more than 30 million workers are exposed to the noise levels defined as hazardous by the WHO [3]. This might
be a serious issue in developing countries because industrialization does not always care about safety measures.
Due to the high-intensity noise, workers developed hearing loss in the first 10 years of exposure and slight
progress in the following years [5]. The prevalence of severe-noise induced hearing loss was 65 percent in the noisy
plant compared to 47% in a less noisy plant [6]. Thus, the study of occupational noise levels of the workers has
great importance.
The measure of the noise level is generally carried out in three scales [7]:
⇤
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• Sound pressure level (SPL)
It is a measure of air vibrations that produces sound and is measured on a logarithmic scale with unit
decibels(dB).
• Sound level
The sound levels are the sound pressure levels accustomed to a weighing to signify the varying sensitivity
of the human ear to various frequencies and sound pressure. It is used generally to measure the human
response to noise [8]. Sound levels are generally expressed as A-weighted sound pressure levels and expressed
in units of dB(A).
• Equivalent sound levels
When sound level fluctuates in time, the equivalent sound level can be measured over a specific time period.
In this regard, the A-weighted sound level is averaged over a period of time (T) and denoted as LAeq,T . The
common time period in occupational studies is 8 hour and the sound level are denoted by symbol LAeq,8h .

Recommendations Levels
Several organizations have established some regulations for the safety of workers. EU Directive 2003/10/EC
sets the limit of the exposure level LAeq,8hr for the worker in an eight-hour working day is to 80 dB while WHO
recommends LAeq,24h in a limit of 70 dB(A) for preventing hearing loss from the industrial area, indoor and
outdoor [3]. Further, the National Institute for Safety and Health has a recommendation limit of 85 dB(A) for 8
hours of noise exposure.
The regulations are generally based on the exposure profile of a typical worker who spends eight hours per
day and five days per week. Table 1 shows the noise levels per hour for various time averages and corresponding
recommended yearly average exposure value. For example, if the workers are involved in an event that takes place
for 1, 2, or 14-hour averages, once a week, an hourly noise exposure level of 85 for them, results to an average
yearly exposure of 63 dB, 66 dB and 74 dB respectively.
Table 1. The yearly average LAeq obtained from the combination of hourly exposure and the number of hours
per week [3].
One-hour exposure level in LAeq
Hours of exposure per week
70 75 80 85 90 95 100
1
48 53 58 63 68 73
78
2
51 56 61 66 71 76
81
4
54 59 64 69 74 79
84
14(2 hours per day, 7 days per week)
59 64 69 74 79 84
89
28 (4 hours per day, 7 days per week)
62 67 72 77 82 87
92
40 (8 hours per day, 5 days per week)
64 69 74 79 84 89
94
168 (24 hours per day, 7 days per week) 70 75 80 85 90 96 100
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Rice mills
The milling process, in general, is accompanied in two stages: removing the husk from paddy and then
improving the appearance of the rice by removing the outer brown layer. The first step is called husking while
the second stage is called polishing. These two stages are carried out by two large machines called husker and
polisher respectively. These machines create a noisy environment inside the mill.
The noise survey carried out in the rice mills in the north-eastern region of India concluded that workrooms
of 5 rice mills out of eight had SPLs more than 85 decibel and the normal working periods in the rice mills was
about 48 hours/week [9] . This study also pointed out the reasons for high noise in such mills are due to the long
flat belt drive, absence of electric motor enclosure along with poor machine maintenance and inadequate acoustic
interior design.

2.

Materials and Method
This study is focused on the measurement of noise levels inside the various rice mills at Surkhet Valley by

using a sound level meter device in December 2019. The measurements are carried out at day time between 8
am to 3 pm. During the survey, the health conditions of the worker are noted by the interview method through
a questionnaire. The data are analyzed using statistical tools with necessary diagrams using SPSS [10].

S.N.
1
2
3
4
5
6
7
8
9
10
11
12

Table 2. Study sites with their locations and codes.
Name of Rice Mill
Location
Code
Basnet Mill
Birendranagar-7, Kalinchowk
A
Narayan Seller Mill
Birendranagar-10, Khajura
B
Bandali Khadya Udhyog
Birendranagar-12, Padampur
C
Basnet Rice mill
Birendra agar, 7, Kalinchok
D
Tika Rice Mill
Birendranagar-11, Pipira
E
Kafley Rice Mill
Birendranagar-7, Gurung Chowk F
Simran Rice Mill
Birendranagar-11, Dholdhunga
G
Kamal and Santab Rice Mill
Birendranagar-11, Charkune
H
Bhairav Rice Mill
Birendranagar-4, Bhairabsthan
I
Baraghare Rice Mill
Birendranagar-12, Neware
J
Tirupati Rice Mill
Birendranagar-12, Neware
K
Regmi Rice Mill
Birendra nagar-12, Neware
L

This study adopts a cross-sectional research design. The method of data collection is the primary data
collection. The device used for the measurement of the sound intensity is the sound level meter, model no. SL4012. Before collecting the data, study sites are selected. There are altogether 60 rice mills in Surkhet valley.
Out of them, 20% i.e. 12 rice mills are randomly selected for the study. Table 2 shows the rice mills with their
locations. For the data analysis, mills are given separate codes.
To collect data, the device is placed inside the mills at a place where workers spend most of the time. It is,
generally near the machines. The device is set for slow response mode for Leq measurements. The data are set
to measure in A-weighted decibel measurement i.e. dB(A). The Leq measurements are set at first for 1 minute
88

Dharma Raj Paudel, Hom Nath Baral

i.e. the device shows the average of Leq data in 1 minute. Then again 10 data are taken by setting device for the
1-hour exposure level Leq .
From each mill, 20 data (which consists of ten Leq for 1-minute exposure and 10 for 1-hour exposure) are
taken. The 95% confidence intervals is calculated using SPSS. The health conditions of workers are noted through
the interview with them. A questionnaire is formed and they are asked whether they su↵er a hearing problem or
not.
We set up a hypothesis to test the reliability of the data and also determine whether noise intensity is
related to hearing problems

Hypothesis
The hypotheses which are to be tested are:
• One-hour exposure value increases the reliability of sound level meter than one-minute exposure.
• High exposure value is responsible for workers’ hearing problems.
These hypotheses are tested from the statistical analysis using SPSS.

3.

Results and Discussion
During the survey, it is found that all rice mills consist of mainly three common parts: husker, polisher and

stone grinder. All of the mills have zinc-coated roofs, concrete floors and brick walls except the mill H, which has
a mud roof.
The noise levels in Leq expressed in dB(A) along with other parameters are shown in table (3). One-year
equivalent exposure levels are approximated according to the table (1). From table (3), it can be noted that the
mills D, E and H have high levels of one-year exposure values i.e. above 80 dB(A) and these values are well
above the yearly recommended limit 70 dB(A). It also shows that the total time spent by workers inside mills
does not relate to the hearing problem. However, there is a relation between noise exposure levels and hearing
loss problems. When the intensity levels are greater than 90 dB(A) both in one minute and 1hour exposure, the
workers seem to have the hearing problem.

Statistical Analysis
After applying the Kolmogorov-Smirnov test for goodness of fit of the normal distribution, it is concluded
that data in the Table 3 are normal in nature.
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Figure 1. (a) Average of one-minute exposure of di↵erent mills showing error bars in 95% confidence intervals.
(b) Average of one-hour exposure of di↵erent mills showing error bars in 95% confidence intervals.

Fig. 1(a) shows that the mill D has a maximum error which means variations in the data taken are maximum. This diagram also shows that high average exposure value is shown by the mill H. Fig. 1(b) represents
the average values diagram for one-hour exposure of the workers which is obtained similar to that of Fig. 1(a).
Table 3. Various parameters observed during noise surveys inside mills. One-year exposure levels are determined
according to table (1). Exposure values are expressed in dB(A).
S.N.

1
2
3
4
5
6
7
8
9
10
11
12

Rice Avg 1min C.I. for 1min Avg 1hour C.I. for 1hour Avg time exposure One-year Total time Hearing
Mill exposure
exposure
exposure
exposure
per week(hours) exposure spent(years) problem

A
B
C
D
E
F
G
H
I
J
K
L

83.79
85.78
81.31
92.42
93.73
86.74
84.00
98.28
86.84
81.31
86.84
86.35

83.39-84.19
85.39-86.17
80.67-81.95
91.78-93.06
93.40-94.06
86.35-87.13
83.36-84.64
98.05-98.51
86.60-87.08
81.02-81.60
86.44-87.24
86.01-86.69

83.60
85.87
80.36
91.92
93.235
86.61
84.05
97.70
86.62
81.48
86.22
85.85

83.16-84.03
85.55-86.66
79.75-80.96
91.13-92.70
92.98-93.48
86.29-86.92
83.37-84.72
97.32-98.07
86.41-86.80
81.20-81.75
85.72-86.72
85.35-86.35

40
28
40
28
40
40
40
40
40
28
40
28

76.5
77
76.5
82
86.5
79
79
91.5
79
72
79
77

15
16
4
5
26
8
8
17
11
2
8
2

No
No
No
Yes
Yes
No
No
Yes
No
No
No
No

Table 4 shows the comparison of average scores per year of the workers su↵ering from hearing problems
and those not su↵ering. This table shows that P-value is less than 0.05, which means the hearing problem is
caused due to the high-intensity exposure of sound. Thus, the high level of sound inside the mills causes hearing
problems for workers.

S.N.
1
2
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Table 4. Comparison of average scores.
Worker’s Condition
Mean Score P-value
Not su↵ering
77.222
0.001
Su↵ering hearing problem
86.876

Dharma Raj Paudel, Hom Nath Baral

To know the reliability of the data for setting noise level in one-minute exposure and 1- hour exposure,
independent sample test is done, results are shown in Table 5. This shows that in both cases there is no significant
di↵erence between mean scores. Also, Levene’s test for equality of variances shows that in both cases, there is no
significant di↵erence between the variability of the scores. Also, by using a t-test, there is no significant di↵erence
between the average score due to 1-minute exposure and 1-hour exposure. This concludes that while taking data
by the instrument in the one- minute exposure mode or in the one-hour exposure mode, there is no significant
di↵erence.
Table 5.

Comparison of average scores.

S.N.

Exposure

Mean

1
2

1 minute
1 hour

87.283
86.959

Levene’s test for equality
of variances

Independent
t-test

P-value

4.

0.805

0.609

Conclusions
The study of noise surveys in di↵erent rice mills of the Surkhet district reveals that workers in all the rice

mills are exposed to high noise intensity well above the recommended limit set by WHO. Statistical analysis
of the data shows that workers who are exposed to a relatively high level of noise su↵er from hearing disorder.
Therefore, these mills should apply noise control measures for the safety of their workers’ health. This study also
concludes that there is no any significant di↵erence of the sound level meter while taking in one-hour exposure
mode or one-minute exposure mode.

5.

Recommendation for further study
Since the health-related problems are only noted by the interview with workers, for more accurate results,

it is recommended for the actual medical checkup. Since there is a large number of mills in Surkhet, sample sizes
can be increased for better results.
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