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Introduction: The development of modern automated machines in industries has consider-
ably decreased the physical burden of workers in addition to increasing the productivity of
the industries resulting in noise pollution. Noise exposure above the limit value of 90 dB (A)
is known to cause temporary hearing loss among exposed workers.

Materials and Methods: Institutional-based cross-sectional study design was employed for
a total of 406 study participants using a simple random sampling technique from January 15
to April 30, 2019. The data collection methods were observational checklist and a self-
administered questionnaire. The collected data were entered into EpiData software version
4.2 and exported to SPSS software version 21 for analysis. Bivariate and multivariable
logistic analyses wwere used to identify the associated factors. Statistical significance was
declared using a 95% confidence interval and a p-value of less than 0.05.

Results: A total of 388 study participants were included in the study with a response rate of
95.6%, of which 254 (65.5%) were females. The overall temporary hearing loss among the
textile factory workers was found to be 49% with COR=1.53; 95% CI (1.15-2.03). The
workers from the spinning department were 2.38 times more likely to develop temporary
hearing loss after exiting from work than workers from the dyeing department (95% Cl=
(1.16-4.90). Similarly, workers from the knitting department were 3.67 times more likely to
develop temporary hearing loss after exiting from work than workers from the dyeing
department (95% CI=1.42-9.47).

Conclusion: The present study demonstrated that the workforce in the spinning and knitting
departments of the textile factory had a high prevalence of temporary hearing loss than the
workers in dyeing and garment working sections. Therefore, the textile factory should
provide hearing protection devices to the workers.

Keywords: noise exposure, temporary hearing loss, Ayka Addis

Background

The development of modern automated machines in industries has considerably
decreased the physical burden of workers in addition to increasing the productivity
of the industries. However, one of the most undesirable and unavoidable by-products of
these operations and machines is noise-pollution.' Noise is an unwanted sound that
exposure to a high level can lead to temporary hearing loss among workers.”

Noise exposure is defined as “the environmental disturbance caused by noise or
noise resulting in feeling unrested for living in the vicinity and is one of the most
widespread occupational and environmental hazards in the world.®> Average noise
exposures >90 Decibel A (dBA) have been linked to a variety of adverse auditory
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effects including noise-induced temporary hearing loss,
which may interfere with workers’ ability to hear warning
signals or monitor workplace equipment.*

Noise can also exceed the attenuation rating of the
Hearing Protective Devices (HPDs), can be transferred via
air leaks, or can be transmitted via bone conduction through
mechanical stimulation of the skull.” Health effects of noise
on individuals depending on the level of noise, individual
susceptibility, duration of exposure, availability of HPDs,
and awareness on the use of these HPDs. Exposure duration
of 40 hours per week of equivalent noise level <90 dB (A) is
considered to be safe and noise level above this limit is
bound to cause noise-induced hearing impairment such as
temporary hearing loss.® In Ethiopia also exposure to noise
with respected time or hours is sated with the Ethiopia
occupational safety and health directives as to the follow-
ing: 90dBA for 8hrs, 92dBA for 6hrs, 95dBA for 4hrs,
97dB A for 3hrs, 100dB A for 2hrs, 102dB A for 1 and %
hrs., 105dBA for 1hr, 110dBA for %2 an hr and 115 dB A for
Ya hr.

Temporary hearing loss is when the hearing level can
be produced by brief exposure to high-level sound and
recovered after resting time. It is also a threshold shift
that recovers to pre-exposure or baseline levels in the
hours, days, or weeks following exposure to high noise
levels. It is also related to ringing trouble of ears and day
to day interference to normal conversations of the
exposed workers.” However, noise-induced temporary
hearing loss produced by 10 years of daily exposure is
approximately equal to the temporary threshold shift
produced by the same noise level after an 8-hour expo-
sure. Development of therapeutics that can reduce or
prevent Noise-Induced Hearing Loss (NIHL) is a goal
for many research teams, and temporary hearing loss
study designs have been the primary model to date for
evaluating proposed otoprotective agents in humans.’

Ethiopia is one of the developing countries which intro-
duces different industrial settings and offers one of the largest
domestic markets in Africa in terms of textile factory pro-
ducts, given its population size and rapid economic growth.
Although dangerous noise levels have been previously mea-
sured in Ethiopian factories, only one study has documented
specifically about noise-induced hearing loss and workers’
awareness of the utilization of hearing protective devices.

The rationale for temporary hearing loss assessment is
largely based on the assumption that demonstrating reduc-
tion of temporary hearing loss provides proof of concept
for potential protection against permanent hearing loss;

that is, it has some predictive value. Most agents shown
to reduce temporary hearing loss have also been shown to
reduce permanent hearing loss, although some other agents
that reduce temporary hearing loss have had less consistent
effects in temporary hearing models.® Thus, this study was
designed to assess temporary hearing loss and associated
factors among the Ayka Addis textile factory workers.

Materials and Methods

Study Area and Period

The study was conducted in Ayka Addis textile factory (12 km
from the center of Addis Ababa, capital of the country), the
Ethiopian subsidiary of the Turkish textile which was inaugu-
rated in 2010 for US$140 million at Sebeta (Alemgena). The
textile factory includes 4157 production section workers. The
textile factory has four production departments/sections such
as spinning, knitting, dyeing, and garment. The study was
conducted from January 15 to April 30, 2019.

Study Design
The institutional-based cross-sectional study design was
employed.

Source Population

All employees working and involved in different produc-
tion activities at Ayka Addis textile factory was used as
a source population.

Study Population
Employees who were working in Ayka Addis textile fac-
tory and satisfied the inclusion criteria were study subjects.

Eligibility Criteria’s

Inclusion Criteria

Workers with at least one year of service in different
production sections of the textile factory were included
irrespective of sex and age.

Exclusion Criteria

Workers who had any type of noise-induced hearing loss
(deafness), permanent hearing problem and seriously ill
(head injury, other severe illnesses)

Sample Size Determination and Sampling Technique

Single population proportion formula was used to determine
the sample size, assuming the prevalence of temporary hear-
ing loss 40%,” 95% confidence interval, 5% margin of error
with a 10% non-response rate. 406 subjects were taken as
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a final sample size for this study. A list of individuals from
the attendance in the study factory was used as a sampling
frame and the sample was distributed based on probability
proportion to size (PPS) allocation method to each produc-
tion section based on the total number of workers per each
production department. Then, the respondents were selected
using a simple random sampling technique (Figure 1).

Data Collection Procedures
Self-Administered Questionnaire

A standard questionnaire was developed from the literature of
a similar study to assess noise exposure and temporary hear-
ing loss in the textile factory. Since educational level (grade
8-10) is a criterion for hiring workers in the textile factory,
a self-administered questionnaire translated to local language
(Affan Oromifa) was used to assess workers’ reflection on
temporary hearing loss. With close monitoring, the question-
naire was distributed to the selected workers within 2 up to 5
minutes after they accomplish their job or end of noise
exposure to identify the real temporary hearing loss that can
be caused by noise exposure in the textile factory.

Observational Checklist
An observational checklist was used to assess the institu-
tions’ setup regarding noise control measures such as

engineering control and the availability of hearing protec-
tive devices. The training status of workers and practices
related to occupational health and safety regarding noise
hazards was also assessed using the prepared checklist.

Aerial Noise Exposure Level Measurement

An aerial noise survey was performed to assess the general
noise exposure level of workers in each working depart-
ment of the textile factory. Bruel & Kjaer 4448 Personal
Dsimeter (Denmark brand) (Figure 2) was used to measure
the noise levels in the departments. During the aerial
preliminary survey, every 2-meter square, there was
a recording of noise level for 5 minutes, and the equipment
was held 1.5 m above the floor in every production section
of the textile factory. The measurement was performed for
8 hours in each department to identify the exact working
time noise exposure of workers in the textile factory. And
then the data from the personal dosimeter was transformed
into a personal computer using Protector Type 7825 soft-
ware. Even though Sound Level Measurement (SLM) was
recommended to be used for aerial noise level measure-
ment, a personal dosimeter (Bruel & Kjaer 4448) was used
to measure aerial noise level in the absence of Sound
Level Meter (SLM).

Ayka Addis Textile Factory

Number of workers

4157

Spinning Knitting
916 330

Garment

2414

Dyeing
497

Proportional Allocation

90 32

49 235

Figure | Schematic presentation of sampling techniques for different work sections in the textile factory, 2019.
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Figure 2 Personal dosimeter type 4448 (Denmark brand) used for aerial noise level measurement.

Data Processing and Analysis

Data were collected by trained environmental health pro-
fessionals, using a structured pre-tested questionnaire and
observational checklist reviewed from related articles.
Data were coded, cleaned, checked, and corrected for
errors and entered into EpiData version 4.2 and then
exported to SPSS version 21 for analysis.

Bivariate logistic regression analysis was done for each
variable and variables with their p-value < 0.2 were taken
to the Multivariable analysis. The odds ratio was com-
puted to show the strength of the association between the
and the
Statistical significance tests were assured using odds ratios

dependent variable explanatory variables.

with a p-value of < 0.05 and a confidence interval of 95%.

Operational Definitions

Exposure duration/time: Is the length of hours that

a worker is exposed to any noise level during work time.°
Noise: is an excessive or unwanted sound that poten-

tially results in annoyance and/or hearing loss."'’
Permanent threshold shift: Noise-induced threshold

shift that persists after a period of recovery after the

exposure; at least 3 weeks recovery time.’

Temporary hearing loss: It is a change in the hearing
threshold that recovers to pre-exposure levels or baseline
over time; the amount of time to recover to baseline may be
relatively fast (minutes to hours) or slow (day to weeks).’

Results

Socio-Demographic Characteristics

A total of 388 study participants were included in the study
with a response rate of 95.6%. Respondents’ ages ranged
from 18 to 49 years, with Mean (£ SD) 25.5 (+ 4.95) years.
Besides, all participants have attained education from pri-
mary school to higher education levels, in which 176
(45.4%) were grade 9—10 and 158 940.7%) were at the
diploma level and concerning to marital status more than
half, 244 (62.9%) of the participants were single (Table 1).

Work-Related Factors Among the Textile

Factory Workers

Out of 388 participants, 14 (3.6%) employees in the textile
factory were working in other noisy jobs (Flour mills, Garages,
and cement factories) before they were started a job at this
factory. Smoking was not common in the textile factory, in
which only 2 (0.5%) individuals were smokers among the
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Table | Socio-Demographic Characteristics of Ayka Addis
Textile Factory Workers, Oromia Region, 2019

Table 2 Work-Related Factors Among Ayka Addis Textile
Factory Workers, Oromia, 2019

Variables Textile Factory Workers, P-value Variables (n=388) Textile Factory Workers, P-value
(n=388) n (%) n (%)
Sex Working departments
Male 134 (34.5) 0.13 Spinning 90 (23.2) 0.04
Female 254 (65.5) Knitting 32 (8.2)
_ Dyeing 48 (12.4)
Age (in years) Garment 218 (56.2)
18-28 313(86.6) 0.12
29-39 76(13.4) Work experience
40-50 8 1-5 years 317 81.7) 0.15
Mean #SD 25.5+4.9 0.26 >5 years 71 (183)
Marital status Working hours per week
Single 244 (62.9) <40hrs. 218 (56.2) 0.02
Married 122 (31.4) 0.23 >40 hrs. 170 (43.8)
Dl\./orced 5(1.3) Head injury
Widowed 17 (44) Yes 20 (5.2) 0.03
Educational status No 368 (94.8)
-8 1026) Ear drain
9—.IO 176 (45.4) 0.15 Yes 5 (1.3) 026
Diploma 158 (40.7) No 383 (987)
Degree 44 (11.3)
- Worked at noisy jobs
Monthly income Yes 14 (3.6) 022
<2500 ETB 283 (73) 0.5 No 374 (96.4)
>2500 ETB 105 (27)
Hx of Ear infection
Yes 34 (8.8) 0.20
respondents. Similarly, there were only 32 (8.2%) respondents No 354012
who had the habit of alcohol drink in the textile factory. Medication
Regards to work experience, 317 (81.7%) participants had Yes 23 (5.9) 021
a work experience of 1-5 years and 71 (18.3%) workers had No 365 (94.1)

service years of greater than 5 years. The majority of the
workers had a working time of 8 hours per day in which
there was no overtime work system, but 170 (43.8%) employ-
ees from departments of spinning, knitting, and dyeing had
aworking time of greater than 40 hours per week. In addition to
this, 122 (31.4%) workers were engaged in relatively high
noise level departments such as spinning and knitting. The
work shift schedule in the textile factory was every week/
weekly in all production sections. But, workers in the garment
department have five working days per week and also no shift
schedule among the workers (office hour workers).

The minority of the textile factory workers, 20 (5.2%),
and 5 (1.3%) participants respectively had a severe head
injury and ear drain problems before they were started
a job at the factory. Though, 40 (10.3%) workers reported
that there was disturbing noise around their residents from
road traffic, mills, and religious institutions. Besides, 24
(6.2%) workers have complained of or the presence of

severe headaches confirmed by Physicians before they
have started a job at this textile factory (Table 2).

Prevalence of Temporary Hearing Loss
Among Workers

The overall temporary hearing loss among the textile factory
workers was found to be 49% with (COR=1.53; 95% CI=
(1.15-2.03). The workers from the spinning department were
2.38 times more likely to develop temporary hearing loss
after exiting from work than workers from the dyeing depart-
ment (95% CI= (1.16-4.90). Similarly, workers from the
knitting department were 3.67 times more likely to develop
temporary hearing loss after exiting from work than workers
from the dyeing department (95% CI=1.42-9.47). Regarding
trouble noise around the ear, spinning workers had 2.17 times
more likely to develop the problem than dyeing workers with
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(95% CI=1.06-4.44). In addition to this, the workers from
the spinning department were 3.6 times more likely to suffer
from trouble noise around the ear than workers from the
garment department (95% CI= 2.14-6.03). In addition to
the above associations, the difference in the different

symptoms of temporary hearing loss such as difficulty in
communication with friends after work, difficulty in phone
call conversation, and the problem of normal communication
during work time was statistically significant among workers

from different textile factory departments (Table 3).

Table 3 Prevalence of Temporary Hearing Loss in Ayka Addis Textile Factory Workers, Oromia, 2019

Variables Departments Prevalence, COR (95% CI)
Temporary hearing loss 190 (49.0%) 1.53 (1.15-2.03)*
Hearing problem after exiting from work Spinning n (%) Dyeing n (%) 2.38 (1.16-4.90)*

53(13.7) 18 (4.64) 1.79 (1.09-2.94)*
Spinning n (%) Garment n (%) 3.67 (1.42-9.47)*
53(13.7) 97 (25) 2.74 (1.24-6.07)*
Knitting n (%) Dyeing n (%)

22(5.67) 18 (4.64)

Knitting n (%) Garment n (%)

22 (5.67) 97 (25)

Trouble noise around the ear

Spinning n (%)

Dyeing n (%)

2.17 (1.06—4.44)*

60 (15.46) 23 (5.93) 3.59 (2.14-6.03)*
Spinning n (%) Garment n (%) 0.96 (0.39-2.35)
60(15.46) 78 (20.1) 1.58(0.75-3.34)
Knitting n (%) Dyeing n (%)

15 (3.86) 23(5.93)

Knitting n (%) Garment n (%)

15(3.86) 78 (20.1)

Difficulty in communication with friends after work

Spinning n (%)

Dyeing n (%)

1.77 (0.87-3.59)

54 (13.92) 22(5.67) 2.26 (1.37-3.73)*
Spinning n (%) Garment n (%) 1.72 (0.70-4.27)
54(13.92) 87(22.4) 2.20 (1.03—4.68)*
Knitting n (%) Dyeing n (%)

19 (4.90) 22 (5.67)

Knitting n (%) Garment n (%)

19 (4.90) 87 (22.4)

Difficulty during phone call conversation

Spinning n (%)

Dyeing n (%)

.67 (0.82-3.39)

49(12.63) 20(5.20) 1.76 (1.07-2.89)*
Spinning n (%) Garment n (%) 1.58 (0.64-3.90)
49(12.63) 88 (22.68) 1.67 (0.79-3.53)
Knitting n (%) Dyeing n (%)

17 (4.38) 20 (5.20)

Knitting n (%) Garment n (%)

17(4.38) 88 (22.68)

Noise prevents normal conversation during work time

Spinning n (%)

Dyeing n (%)

.48 (0.62-3.55)

75 (19.33) 37(9.54) 2.17 (1.16—4.05)*
Spinning n (%) Garment n (%) 0.65 (0.24-1.78)
75 (19.33) 152(39.20) 0.95 (0.42-2.13)
Knitting n (%) Dyeing n (%)

22 (5.67) 37 (9.54)

Knitting n (%) Garment n (%)

22(5.67) 152 (39.20)

Note: *P<0.05 for COR.

Abbreviations: COR, crude odds ratio; Cl, confidence interval.
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Hearing Loss

Working departments were significantly associated with tem-

porary hearing loss among the textile factory workers. u Not provided
Workers who were engaged in the spinning department & Feel uncomfortable
were 3.55 times more likely to develop temporary hearing w Poor habit

loss than workers engaged in the garment section (95% u Negligence

CI=1.72-7.32), workers who were working in the knitting
section were 2.48 times more likely to develop temporary
hearing loss than workers engaged in the garment department
(95% CI=1.46-4.21). Similarly, workers who work greater
than 40 hours per week in the factory were 2.1times more
likely to develop temporary hearing loss than workers who
had 40 hours or less per week (95% CI=1.18-3.70) which was
found statistically significant factors (Table 4). In addition to
the above-associated factors, none of the textile factory work-
ers have used hearing protective devices. The main reasons
mentioned by the participants for none use of hearing protec-
tive devices were; 342 (88.2%) reported lack of availability/

Figure 3 Reasons for not use of hearing protective devices among Ayka Addis
textile factory workers, Oromia 2019 (n=388).

not provided by the factory and 21 (5.4%) feel uncomfortable
using those hearing protective devices (Figure 3).

Workplace Observation
Workplace observation of the study showed that no engi-
neering control was applied to reduce the noise level

Table 4 Temporary Hearing Loss and Associated Factors Among Ayka Addis Textile Factory Workers, Oromia, 2019

Variables Temporary Hearing Loss COR (95% CI) AOR (95% CI)
Yes No
Sex
Male 57 77 0.90 (0.60-1.39) 0.69(0.30-1.57)
Female 114 140 1.00 1.00
Age (in years)
18-28 138 175 1.00 1.00
29-39 39 37 0.97 (0.57-1.65) 0.99 (0.48-2.00)
40-50 3 5 1.31 (0.31-5.60) 1.17 (0.70-1.90)
Educational status
-8 4 6 0.88 (0.22-3.55) 0.9 (0.40-2.00)
9-10 78 98 1.05 (0.54-2.04) 1.02 (0.43-2.45)
Diploma 70 88 1.05 (0.54-2.05) 1.08 (0.50-2.20)
Degree 19 25 1.00 1.00
Working departments
Spinning 53 37 1.79 (1.09-2.94)* 3.55 (1.72-7.32)**
Knitting 22 10 2.74 (1.24-6.07)* 2.48 (1.46—4.21)**
Dyeing 18 30 0.75 (0.39-1.42) 1.10 (0.50-2.40)
Garment 97 121 1.00 1.00
Work experience
|5 years 146 171 1.00 1.00
>5 years 25 46 0.64 (0.37-1.09) 0.93 (0.46-1.90)
Working hrs./week
<40 hours 97 121 1.00 1.00
>40 hours 93 77 1.5 (1.01-2.25)* 2.1 9(1.18-3.70) **

Notes: |.00=reference value, R2=0.823, *P<0.2 for COR and **P<0.05 for AOR.

Risk Management and Healthcare Policy 2021:14

submit your manuscript

725

Dove


http://www.dovepress.com
http://www.dovepress.com

Angaw et al

Dove

released from the machines. Regarding personal protective
equipment, no individual was using a hearing protective
device during work time due to the lack of availability of
the equipment in the textile factory. The other observation
regarding the noise level was indicated that noise levels in
the spinning and knitting were very disturbing and high
than that of dyeing and garment departments. Finally,
areas with a high noise level in the textile factory were
not labeled to keep workers safe from exposing themselves
to impulsive noise levels from different machines.

Aerial Noise Exposure Level in the
Working Departments

According to the Ethiopian directives agency, there are
action limits and exposure limit value for workers. For
the lower action limit (80 dBA) there should be informa-
tion and training to workers and for the upper action limit
(85 dBA) hearing protective devices required in the work
setting. Besides, for exposure limit value of 87 dBA, there
should be hearing protective devices and must not be
exceeded to this limit. Workers were exposed continuously
to noise exposure levels for an entire eight-hour shift
except during a single forty-five minutes meal break. The
factory is in use for 24 hours, six days per week. The noise
exposure level in the four working departments will be
presented in the following table (Table 5).

Discussion

This study demonstrated that noise was a serious occupa-
tional health hazard in the textile factory. The level of
temporary hearing loss among the textile workers, 49%
were higher when compared to a study conducted in Sivas-
Turkey among textile factory workers; which was 40%.’
This might be due to the textile factory setup, sample size
difference, and control measures taken on noise exposure
of workers. The higher level of temporary hearing loss in
spinning department workers was due to a relatively high

Table 5 Aerial Noise Exposure Level of Different Production
Departments in Ayka Addis Textile Factory, Oromia Region, 2019

noise level than dyeing and garment departments. This
might be due to exposure to eight-hour time for
a relatively high noise level leads workers to have trouble
noise around their ear/head for a long time after exiting
from the workplace.

Besides, 44.85% of workers had difficulties in phone
call conversations which was higher when compared to
a study conducted among individuals in the United Arab
Emirates (UAE) in which 14% of students had difficulty in
hearing telephone conversations.'' This higher variation
might be due to the unavailability of hearing protective
devices, the approach of data collection, and institutional
setup. In this study majority, about 73.7% of workers had
complained about the interference of noise level in
their day-to-day normal conversations with co-workers.
This problem was approximately similar to a study con-
ducted in two textile plants of Northern India in which
70% of workers reported noise as the major factor causing
speech interference.'

The major risk factors for temporary hearing loss were
the duration of exposure and the noise level. This relation-
ship was similar to previous studies in India and the
Republic of Korea."'?

In these studies in areas of high noise level, the tem-
porary hearing loss was high and workers who had
exposed for a long working time were suffering this occu-
pational problem than workers with less exposure time.

The personal protective equipment utilization behavior
of the textile factory workers was low. However, the
majority of the workers agreed on the importance of hear-
ing protective devices for preventing themselves from high
noise levels emitted from the machines, but the textile
factory does not supply hearing protective devices for
workers who were in line with the result of a study con-
ducted in Ethiopia among Dire-Dawa textile factory
workers."?

Limitation of the Study

One of the limitations of the study was the use of self-
administered questionnaires to identify the magnitude of
temporary hearing loss symptoms of workers in which it
can lead to the overestimation of the problem. Besides,
since the study was cross sectional it will not show the
cause-effect relationship of the problem.

Conclusion and Recommendations
Generally, temporary hearing loss was found higher

among spinning workers than dyeing and garment

S. No | Production Aerial Measurements (in dBA)
Depts. . .
Minimum | Maximum | LAeq, 8
| Spinning 78 5 108.2
2 Knitting 68 I3 109
3 Dyeing 6l 79 86.9
4 Garment 48 78 74.4
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workers. The working department and length of working
hours were the determinant factors for the occurrence of
temporary hearing loss. None of the employees in the
textile factory were provided hearing protective devices
which is the last option for controlling and preventing
noise exposures. In general, the results of this study con-
cluded that workers working in the spinning and knitting
production departments without using hearing protective
devices were harmed the most. Since it is important to
prevent workers from leaving their workplace due to dif-
ferent noise exposure-related health problems; our coun-
tries regulatory bodies have the opportunity to use this
study as a starting point to assess what is happening in
the textile factories of the country regarding workers
health in general and specifically to noise-related health
problems among the workers. Though, the textile factory
should provide hearing protection devices to the workers
to reduce the prevalence of this hearing problem. Besides,
further studies should be conducted by including many
types of textile factors and different study designs with
audiometric measurements of the hearing capacity of
workers.

Abbreviations

AOR, Adjusted odds ratio; dB (A), A weighted decibel;
COR, Crude odds ratio; ETB, Ethiopian Birr; HPDs,
Hearing protective devices; SD, Standard deviation;
SLM, Sound Level Meter; SPSS, Statistical package for
social science; TTS. Temporary threshold shift.
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