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Abstract

Noise of machines in cement industries was found to be one of the major occupational hazards
for the workers of industrial sector. The objectives of this study were to measure the noise levels
in various production sections at a cement factory in Tanga, Tanzania and assess attitudes of
workers towards noise health hazards. Noise levels were measured using a digital sound level
meter at three appropriate locations of the working zone of the workers. Questionnaires were
provided to each worker in selected production section and field under close supervision to avoid
influence of one’s results by other subject. The results showed maximum noise level at the power
plant section with 104.82 dBA and minimum noise level was 50 dBA observed in offices. The
maximum and average noise levels measured in most production sections exceeded the allowed
limit value of 85 dBA as recommended by Tanzania Bureau of Standards (TBS). Subjective
responses indicated that 47.5% of workers are exposure to noise for more than 5 years whereas,
82.5% of workers indicated that there could be health effects caused by the noise from
machines. The study suggests that, though most workers ever use protective gears during
working hours, health checkups for noise related effects should be carried out regularly.
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Introduction workers has been a topic of debate among
Noise is one of the physical environmental ~scientists for a number of years (Melnick,
factors affecting human health in today’s 1979; Johnson, 1991; Minja et al., 2003).
world. Regulations limiting noise exposure to International Standard Organization (ISO,
industrial workers have been instituted in 1990) has set out comprehensive information
different  countries  (Eleftheriou, 2002) on the risk of loss of hearing in relation to age,
including Tanzania (TBS, 2005). Noise in duration of exposure and the intensity of noise.
work environment is the major cause of The psychological effects of noise are more
concern for safety and health of the factory common compared to the physiological ones
workers. Industrial laws in Tanzania provide and they can be seen in the forms of
protection to workers from noise pollution as  annoyance, stress, concentration disorders and
described by the S.140(1) of the difficulties in resting and perception (Cheung,
Environmental Management Act, 2004 and the ~ 2004).
National Environmental Standards Committee Cement production is one of the major
of the Tanzanian Bureau of Standards (TBS) areas that play a role in economy of countries.
(TBS, 2005). Exposure duration of 40 hr per The studied company in Tanga is among
week of equivalent noise level of 85 dBA is cement factories in Tanzania engaged not only
considered to be safe and noise level above in cement manufacturing but also in cement
this limit is bound to cause noise induced distribution. The factory has manufacturing
hearing loss the most common effects among facility with output capacity of 80 tones per
the physiological ones (NIOSHI, 1998; hour and the product are mainly portland
Melamed et al., 2001; Rick, 2004). The composite cement and cement products
general effect of noise on the hearing of catering for construction industry. Knowing
the importance of cement factories for the
comprehensive development of economy, it is
therefore important to assess the work
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conditions for employees with emphasis on
noise pollution. Limited studies have been
done on the extent of noise exposure to
industrial workers and indoor pollution in
Tanzania (Minja et al., 2003; Mbuligwe, 2004,
Samagwa et al., 2009). Therefore, this study
aimed to assess the noise levels in production
sections at a cement factory in Tanga region,
Tanzania. Attempt was also made to
investigate workers attitudes towards noise
health effects, in order to suggest appropriate
measures to minimize the industrial noise
exposure.

Materials and Methods
Study area

The present study was conducted at
cement factory (05°7'25"S; 38°5823"E) in
Tanga city located in North-Eastern coast area
of Tanzania. The factory with over 300
employees has manufacturing facility with
output capacity of 80 tones per hour and
products are mainly portland composite
cement and cement products catering to
construction industry. The factory also
operates in three shifts hours per day for the
workers.
Noise level measurements

The noise levels were measured in August
2011 during working hours between 8.00 am
to 4.00 pm for 3 days. Noise measurement was
done in various sections of cement processing
and non-production sections such as clay
crusher, limestone crusher, limestone silo, red
soil silo, compressor room, raw mill, pre-
heater, kiln, cement mills, parker, parking
plant, garage, workshop, canteen and offices.
The offices and restaurant were considered as
control sites of the factory environments
during the survey. A digital mini sound level
meter (IEC 651 Type II) set to the A-weighting
scale was used to measure the noise at workers
ear level (above the floor). Three appropriate
locations of the working zone of the workers
were selected for sound pressure level
measurement during machines operation. Also
the sound level meter was placed at a distance
of at least 1.5 m from the windows.

The following measurements all expressed
in dB were recorded:

1. Maximum sound pressure level (peak
noise) — the noise with the maximum
intensity (L) Wwithin each 5-minutes
period.

2. Minimum sound pressure level (baseline
noise) — the noise with the minimum
intensity (L.;,) within each 5-minutes
period. All operating sections of the
factory were considered for the assessment
of worker response on noise pollution.

3. A-weighted equivalent continuous level
(Laeq) (Average) — if one listened to this
level of noise constantly for 5 minutes; the
ears would be exposed to the same amount
of noise as if listened to the varying level
of noise recorded in each 5-minutes
period.

On the other hand, structured
questionnaires were used to assess the workers
response on noise pollution in all sections of
the factory. The questionnaire was filled by
each worker under close supervision to avoid
influence of one’s results by other subject.
Demographic information, nature of work,
working hours and experience, noise
annoyance and effects, hearing ability, use of
protective devices (e.g. earplugs and earmuffs)
were among of the questions included on the
questionnaire. It should be noted that the
questionnaire was also translated into Swahili
(national ~ language) to  accommodate
respondents who do not understand English.

Results and Discussion
Noise levels

Noise levels were measured from different
production sections with different types of
machines and in non-production sections.
Average, minimum and maximum noise levels
at different sections in the cement factory are
shown in Table 1. The maximum noise level
was measured at the power plant which was
104.83 dBA. This value is above the maximum
permitted noise level of 85 dBA described by
Tanzanian Bureau of Standards (TBS, 2005)
and the World Health Organisation (WHO,
1999). The power plant section has power
generation which supply electricity to most of
the factory processing machines. It was also
found that workers in compressor room, raw
mill, cement mill, power plant, kiln, clay
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crusher, red soil silo, parker and limestone
crusher are exposed to noise levels well above
threshold limit of 85 dBA. The minimum noise
level was 50 dBA, measured in the offices. In
addition, the results further demonstrated that

Mndeme & Mkoma EJESM Vol. 5 No. 32012

workers in  pre-heater, parking plant,
workshop, garage and canteen are less exposed
to noise where the average noise values in
these sections were below 80 dBA.

Table 1 Minimum, maximum and average noise levels at different production section in the

cement factory

Production section Noise levels (dBA)

Lonin L nax Lacg Std.Dev Median
Clay crusher 74.20 94.72 83.82 3.45 85.05
Limestone crusher 83.73 93.40 90.40 5.15 90.50
Red soil silo 76.10 87.07 81.07 1.47 81.05
Compressor room 96.67 102.02 99.48 2.68 100.65
Raw mill 92.82 96.48 93.92 2.95 93.15
Pre-heater 74.57 77.83 75.97 0.95 75.70
Kiln 80.53 94.10 85.18 1.85 86.00
cement mill 94.30 97.17 95.63 1.88 96.10
Parker 78.77 83.45 79.92 0.98 80.10
Parking plant 71.83 82.83 75.70 3.00 76.50
Workshop 73.28 75.82 74.17 0.64 74.30
Garage 70.00 76.95 69.53 4.96 70.3
Power plant 103.08 104.82 104.00 2.66 103.05
Canteen 63.23 67.75 64.77 242 64.50
Offices 51.80 58.08 51.50 0.57 51.50

Figure 1 shows the classification of noise
levels (%) in different factory sections during
operation hours. The noise levels were
classified into three categories, those below 80
dBA, between 80 and 90 dBA, and above 90
dBA. The evaluation of noise were based on
limit values and indicated that 40% of
measured sections had noise levels below 80
dBA, 28% were between 80-90 dBA and the
remaining 32% were found to be above 90
dBA. Therefore, on average 60% of
measurements exceeded the allowed limit
value of 85 dBA as recommended by Tanzania
Bureau of Standard (TBS, 2005). The higher

levels were found on especially production
sections whereas sections such as in canteen
and offices had average noise values were
below 80 dBA. Only 17% of the measurements
in sections parker, clay crusher and red soil
silo had the noise levels below 80 dBA each,
while 83% of measurements for those sections
had noise levels between 80-90 dBA. About
50% of measurements at limestone crusher had
noise level between 80-90 dBA and 50% were
above 90dBA. But the highest noise levels
were observed at the compressor room, raw
mill, cement mill and power plant where by for
each section all measurements showed noise
levels above 90 dBA.
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Figure 1 Classification of noise levels in different production sections during operation hours

Workers response to noise pollution

Table 2 shows the socio-demographic
characteristics and frequency distribution of
workers at a cement factory. The assessments
showed that majority of the interviewed
respondents were male making about 92%.

About 48% of workers were of age ranging
between 18-35 year whereas about 52% above
35 years. Of the workers, 45% were secondary
schools graduates and 12.5%
college/university graduates. The results also
show that the duration of working hours per
day was > 5 hour for all workers.

Table 2 Socio-demographic characteristics and frequency distribution of workers at a cement

factory
Characteristics Respondents (n) Percentage (%)
Sex
Male 37 92.5
Female 3 7.5
Age
18-35 19 47.5
>35 21 52.5
Education
Primary 17 42.5
Secondary 18 45.0
College/University 5 12.5
Duration of exposure (in years)
<2 11 27.5
2-5 10 25.0
>5 19 47.5
Duration of working hours per day
> 5 hr 40 100
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Table 3 shows comments among workers
at a cement factory on impacts of noise and use
of noise protective gears. The results show that
around 80% of respondents were annoyed by
noise from factory machines and considered
the consequences (health effects related to that
matter. However, workers commented that the
noises from machines are either high (50%) or
normal/medium (50%). The type of noise
health effects that most complained among
workers were headache (20.5%), hearing
problem during conversation (53.8%), and
irritability (17.9%). The workers’ qualities of
hearing for about 98% of them were almost
good except 2% reported to have hearing
quality below average. The hearing capacity of
workers over phone was also surveyed where
by 50% reported either hearing without
difficulty or miss some conversation. The
respondents were asked about the volume of
Television (TV) or Radio they prefer to listen;
about 75% said the usually listen in louder
volume. It was also reported that only 10% of

the workers require other people to talk louder
to them during conversation.

On the other hand, it was found that, most
workers (85%) know the importance of using
protective gears such as earplugs or muffs or
canal caps and 70% use the protective gears
while at work. Some of workers (15%) did not
know the importance of using noise protective
gears. The reasons for not using protective
gears were mainly dislike and/or being not
available in some sections; this may cause lack
of concentrations during work. Therefore,
these assessments showed that most workers
are aware of health effects that can be caused
by noise and the importance of using
protective gears. Also, even though workers in
the factory use protective gears, still there is a
risk of health effects due to higher noise levels
above TBS limit level of 85 dBA and exposure
duration of more than 5 hour per day. This is
supported by response from workers who
complained of headache and hearing problems
than other types of noise health effects.

Table 3 Impact of noise and use of protective gears among workers at a cement factory.

Characteristics Respondents (n) Percentage (%)
Are there health effects caused by noise from machine?
Yes 33 82.5
No 7 17.5
Comment on the noise from machines
Very high/high 20 50
Normal or medium 20 50
Types of noise health effects
Headache 8 20.5
Hearing problem (Conversation disruption) 22 53.8
Bad temper/irritability 7 17.9
Difficult to concentrate 3 7.7
Quality of hearing
Good/Above average 24 60
Average 15 37.5
Below average 1 2.5
Hearing over phone
Without difficulty 20 50
Do miss some/a lot conversation 20 50
Sound of TV/Radio
Usually louder 30 75
Usually same loudness/little softer 10 25
Often other people have to talk louder to them (worker)
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Characteristics Respondents (n) Percentage (%)
Yes 4 10
No/ Not all of the time 36 90

Ever use earplugs or muffs or canal caps?

Yes 28 70
No/ Not often 12 30

Is it important to use the protective gears?

Yes 34 85
No/do not help 6 15

Reason for not using protective gears
Not available/dislike 22 55
Cause luck of concentration 18 45

Comparison with other studies

The results from the present study at a
cement factory on noise levels and workers
response to impacts of noise in work place are
comparable to those reported in other studies
(Melamed et al., 2001; Minja et al., 2003;
Boateng, and Amedofu, 2004; Mbuligwe,
2004; Rick, 2004). Previous studies carried out
by researchers in other factories in Tanzania
confirmed increasing prevalence of high noise
levels in the workplaces of various factories.
Mbuligwe (2004) conducted studies in wood
and metal works industries in Dar es Salaam to
determining levels and factors that influence
noise pollution in small-scale industries and
reported higher noise levels than 85 dBA,
permissible  exposure level limit for
occupational noise. Another study by Minja et
al., (2003) was conducted in two industries at
random selection also in Dar es Salaam to
determine whether the sound pressure levels in
the study areas had sufficient intensity to cause
hearing loss. The results showed that noise
levels in both studied areas were above the
safe limit of 85 dBA as recommended by
Tanzania Bureau of Standards. Some workers
had noise induced hearing loss and knew that
noise causes hearing loss and could be
prevented using ear protection gears.

In Kumasi metropolis, Ghana, Boateng
and Amedofu (2004) conducted a survey on
noise levels in saw mills, corn mills and
printing houses so as to determine the impacts
of noise levels on hearing capabilities of
workers in such working settings. The results
showed that noise level in corn mills exceed
the limiting value of 85 dBA as recommended

by World Health Organization (WHO, 1999).
It was also found that 23%, 20% and 7.9% of
workers in corn mills, saw mills and the
printing industry have evidence of noise
induced hearing loss which were well
correlation with noise exposure level and
duration of exposure.

Therefore, these studies show that noise,
modifies social behaviours, and causes
interferes to task performance and annoyance
to workers. Studies of occupational and
environmental noise exposure also suggest an
association of noise exposure  with
physiological effect like blood pressure. This is
supported by the study of Stansfeld and Mark
(2003) who investigated the non-auditory
effects of noise on health and concluded that
the effects of environmental noise on health is
strongest for annoyance, sleep and cognitive
performance.

Conclusion

The purpose of this study was to survey
noise levels in cement factory and to determine
the impact of noise on workers. Our data has
shown that there is noise pollution problem in
cement factory which can interferes to workers
performance. The measured noise levels were
found to be higher than TBS and WHO
acceptable limit in some production sections.
Workers exposed to noise above 85 dBA will
eventually develop hearing loss and workers
are aware of this hazard. This suggests that
specific intervention is required to protect
workers exposure to noise health effects at
work place. It has also been observed that most
workers know the importance of using
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protective gears while at work. However, few
workers do not know the importance of using
protective gears by assuming that they do not
help or they may cause them to lose
concentration on their work. The study
recommends that workers in noisy production
sections of the factory be subject to hearing
tests and other related illnesses periodically
each year. Also, there is a need to educate
(regular training to) those exposed on how best
to protect themselves from noise hazards and
continue providing them with suitable
protective accessories (gears). Considering the
important role that hearing plays in our lives, it
becomes necessary for the factory authority to
protect those at risk from noise health hazards.
This is necessarily so, especially in important
companies on the country economy such as
cement factories.
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