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In many of the textile industries, workers are largely exposed to cotton dust, which can leave workers with
respiratory disorders. The aim of this study was to evaluate respiratory status of workers exposed to
cotton dust in Arba Minch textile factory, Southern Ethiopia, 2017. A comparative cross sectional study
was done and 51 workers exposed to cotton dust in the factory and 51 age and sex matched controls were
investigated. Their lung function was measured with a pocket size digital Spirometer. A standardized
questionnaire based on British Medical Research Council Questionnaire was used to assess respiratory
system symptoms and use of personal protective devices. This study reveals that the percentage
prevalence of cough, phlegm, wheeze, breathlessness and chest tightness was 64.7, 55, 39, 41 and 43% for
exposed respondents, respectively and 25.5, 14, 8, 6 and 0% for control subjects, respectively. Lung
function indices such as, forced vital capacity (FVC), forced expiratory volume in one second (FEV1), peak
expiratory flow rate (PEFR) and forced mid expiratory flow between 25 and 75% of FVC (FEF25-75%) were
higher in control respondents than in exposed respondents and the mean difference was found to be
statistically significant (p<0.05) and the mean difference of predicted percentage values of FVC and FEV1
between the groups was found to be statistically significant (P<0.05). FEV1% was higher in the control
group than in exposed group. Therefore, the factory management should provide personal protective
devices (PPDs) to exposed employees and should train them.
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INTRODUCTION

Textile industry is one of the oldest large-scale economic
activities that led the industrialization process since
centuries ago and the first manufacturing industry to have
a worldwide dimension. This sector is the most
geographically wide spread of all industries across the
developed and developing countries including Africa
(Ethiopian Textile Industry: Status and Growth Prospects,
2013). In spite of their importance, industries associated

with the processing of cotton, specifically yarn, thread
and fabric mills are most associated with worker
exposure to cotton dust (Neil et al., 2011; Michael, 2004).
Studies reported that exposure to cotton dust provokes
respiratory effects (Kilburn, 1998; Christiani et al., 2001).
The effects of exposure to cotton dust are usually
evaluated as changes in respiratory symptoms over shift
or terms of decline over the years (Zhong et al., 2002).



In many of the textile industries, workers are largely
exposed to dust. Industrial workers in developed
countries are very careful about occupational health, but
this issue is quite neglected in developing countries
(Hagling et al., 1981). Occupational safety and health is a
key element in achieving sustained decent working
conditions and strong preventive safety cultures (ILO,
1980).

According to ILO world day report for safety and health
at work, worldwide an estimated 2.34 million people die
each year from work-related accidents and diseases.
Nowadays, the world community has been facing
increasing risks of respiratory diseases due to smoke,
dust exposure, indoor and outdoor air pollution,
occupational hazards, and infections in different industrial
sectors (ILO, 2013).

Textile industry is one of the largest manufacturing
industries, in which workers especially in the bale
opening, carding, spinning and weaving sections, are
exposed to large amount of cotton dust with deleterious
effects on their lung function (Mannino and Buist, 2007;
Wang et al., 2005).

In low and middle income country, including Africa,
occupational respiratory symptoms and diseases are very
high due to the expansion of investments, high
unemployment rate; workers are probably more likely to
continue working even when having poor health status
and old machines that are producing excessive dust to
work environment are still used for production purpose
(WHO, 2010).

A lot of studies have been done concerning textile
workers mostly in Asia (Christiani et al., 2001), Europe
(Simpson et al., 1998), but only scantly data is available
for Africa, particularly Ethiopia. In Ethiopia, only a few
cross sectional studies were conducted to explore the
adverse effect of cotton dust on workers well-being in a
textile mills. As it stands now, further studies on cotton
dust effect have been highly useful in understanding the
risks of working in textile mills and the prevalence of
respiratory symptoms and lung function impairment in the
textile factory workers in comparison to non-exposed
groups (peoples working in cotton dust free sectors). This
is useful to minimize the occurrence of highly rising
occupational respiratory problems in people working in
textile mills.

MATERIALS AND METHODS
Study area
This study was conducted in textile factory of Arba Minch, which is

found in Arba Minch town. Arba Minch town is located in Gamo
Gofa Zone, in Southern Nations Nationalities and Peoples Region
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(SNNPR) and at a distance of 454 km from Addis Ababa and 276
km from Hawassa (the capital city of SNNPR). Arba Minch textile
mill was opened with 193 million Ethiopian birr on May 6, 1992 with
the aim of satisfying the enormous need for polyster/cotton blended
fabric in the country. The factory supplies high quality yarn and
woven fabrics made from cotton and polyster/cotton mixed fibers to
the local and international markets. There were about 181
production workers in spinning department which consists of 6
working sections (blowing, carding, drawing, roving ring frame and
reeling) and 109 workers in preparatory and loomshed sections of
weaving department. Totally, there were 290 production workers
(that is, those involved in the direct processing of textile materials)
in different sections of the factory. The final output of spinning
department is yarn production whereas the output of weaving
department is fabric production.

Study design

A comparative cross sectional study design was conducted.

Study subjects
Study group

The study was conducted on 51 workers selected from the textile
factory. Each subject who participated in this study did it based on
his/her own full voluntariness and having ages ranging from 18 to
60 years.

Control group

A total of 51 volunteers from areas free of cotton dust were selected
as a control group for this study. These included administration
workers in the factory, university instructors, students and
administration workers living in Arba Minch town, whose age ranges
from 18 to 60 years.

Inclusion criteria: Workers who had direct involvement in the
production unit or cotton processing unit and had exposure to
cotton dusts for minimum of one year were included.

Exclusion criteria: Workers with abnormalities of vertebral column
and thoracic cage, diagnosed cases of pulmonary tuberculosis,
bronchial asthma, chronic bronchitis, emphysema and other
respiratory diseases were excluded. Those who had past history of
abdominal or chest surgery were not be allowed to participate in the
study. Workers aged over 60 were excluded as many studies have
reported the effect of aging on pulmonary function. Smokers,
pregnant women, individuals with unstable cardiovascular status
and workers who stayed at work for less than one year were not
included.

Control subjects

Inclusion criteria: Workers from areas free of cotton dust were
included. Age and sex matched individuals with that of exposed
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subjects were included.

Exclusion criteria: Individuals with abnormalities of vertebral
column and thoracic cage, diagnosed case pulmonary tuberculosis,
bronchial asthma, chronic bronchitis, emphysema and other
respiratory diseases were excluded. Those who had undergone
abdominal or chest surgery, pregnant women and individuals with
unstable cardiovascular status and smokers were excluded from
the study.

Sample size determination and sampling techniques

The sample size was determined by double population proportion
formula; the likely percentage value for exposed group (43%) and
the likely percentage value for control (14%) were obtained from
study on lung function in textile mill workers (Nagoda et al., 2012).
Based on the calculation, the determined sample size in each group
was 46 and assuming non-response rate, 10% of the calculated
sample size was added. Such that the total sample size was 102,
51 for exposed group and 51 for control group.

Based on proportional allocation, 32 exposed subjects were
selected from spinning department working sections and the
remaining 19 subjects were selected from weaving department.
Both stratified sampling and simple random sampling methods were
utilized to select study participants from the Arba Minch textile
factory and proportional allocation method was used to determine
sample size of each strata. Subjects who had direct involvement in
the processing areas were selected and included in exposed group.
Healthy and volunteered subjects who had no direct involvement in
processing areas or working in cotton dust free sectors in the
factory and in the same town who matched with the age range and
sex to the exposed subjects were taken as a control group for
better comparison.

Data collection methods and procedures

A standardized questionnaire based on British Medical Research
Council (BMRC) Questionnaire 1986 version, was used to assess
personal information, respiratory system symptoms, occupational
history, past illness, family history and use of personal protective
devices (PPDs).

The study participants were interviewed by the trained
interviewers. Before the interview, brief explanation was given to
each subject about the purpose of the study to avoid anxiety in the
subjects and to develop good rapport. The questionnaire was
translated into Amharic language and administered to all control
and exposed subjects and then translated back into English to
verify the accuracy and for statistical data analysis.

Anthropometric measurements

Weight and height of both the exposed and control subjects were
measured with light clothing to the nearest 1 kg and without shoes
to the nearest 1 cm, respectively.

Study equipment’s

The following equipment where used in the study:

(1) Spirometer: A pocket size digital Spirometer (Spiro-
ProJAEGER) was used to measure lung function indices.

(2) Digital balance and measuring tape was used to measure
weight and height of the subjects, respectively.

(3) A standard questionnaire based on British Medical Research
Council (BMRC) questionnaire format was used to assess personal
information, occupational history, respiratory symptoms, past
iliness, and use of PPDs.

Measurement of lung function test variables

Spirometry assessment was done in both control and exposed
subjects. Using digital spirometer, FVC, FEV1, FEV14, FEF25.750 and
PEFR were measured.

Before performing the actual procedure of the test, the
spirometer was calibrated and the mouthpiece was cleaned by
using antiseptic agents (70% alcohol). Subject’'s personal data
including sex, age, height, and weight were fed into the spirometer
and was instructed to practice deep inspiration followed by
complete forceful expiration. The subjects took 10 to 15 min of rest
before performing the Spirometry. By putting a nose clip to prevent
air leakage through the nose, the subject’s took full inspiration and
expired out as hard and as fast as possible into the Spirometer. All
measurements were made in the morning in a sitting position.
Three readings were taken by giving 3 to 5 min rest in between the
trials and from those readings the best or the highest was selected
and recorded.

Data collection and analyses

First, the collected data was checked for completeness and
consistency by the investigator and then, the following statistical
activities were carried out. Microsoft Excel 2007 was used to
arrange and organize the data and Statistical Package for Social
Science (SPSS) version 21 was utilized to analyze the data.

Descriptive statistics was utilized to summarize service year, job
description, use of PPDs and anthropometric measurements of
subjects. Chi-square test with Yates continuity correction and Odds
ratio were used to analyze and estimate the prevalence of
respiratory system symptoms such as cough, phlegm, productive
cough, breathlessness, chest tightness and wheezing in both
groups.

Independent sample t-test was applied to compare the mean
respiratory values of exposed and non-exposed group in each
subgroup (Age ranges). One way analysis of variance (ANOVA)
was served to check the presence of significant differences in lung
functions of exposed subjects across different service year
categories.

Pearson’s correlation coefficient was used to quantify the degree
of linear relationship between respiratory system measurements
and duration of exposure. The data was expressed in terms of
Meanzstandard deviation (SD), number and percentage. Statistical
significance was tested at 5% and expressed in terms of p-value
with p<0.05 which was considered to be statistically significant.

Ethical considerations

Before getting into the investigation work, ethical clearance and
permission was obtained from Medical Physiology Department
Research Committee (DRC), Addis Ababa University (AAU). Then,
permission from the factory manager and full voluntariness of the
study participants to engage in this work was secured. Any
information that is obtained in connection with the study participants
and that can be identified with the participants would be kept
confidential.
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Table 1. Service years of study participants at Arba Minch Textile Factory (n=51), Arba Minch Town, 2017.

Year of employment Number of workers Percentage
1-5 13 25
6-10 3 6
11-15 3 6
16-20 6 12
>20 26 51

Table 2. Mean and standard deviations (+SD) of the anthropometric measurements for exposed and non-exposed

respondents in Arba Minch Town, 2017 (n=51 for each group).

A Height Weight (k
Group ge (years) eight (cm) eight (kg)
Mean+ SD
Exposed 38.45+8.87 157.65+8.46 63.45+12.73
Control 36.204£9.98 164.06+7.00 63.49+9.89
RESULTS

Socio-demographic characteristics of
participants

the study

The data was collected from all 102 study participants
with 100% response rate. Regarding the job description,
from 51 subjects in exposed group, 63% (n=32) of the
respondents were from spinning department and 37%
(n=19) of respondents were from weaving department.
Out of 51 subjects in non-exposed group, 63% (n=32),
19% (n=10), 8% (n=4), and 10% (n=5) were
administration workers in the factory, summer students,
instructors and administration staff in Arba Minch
University, respectively. Each group had 53% (n=27)
male and 47% (n=24) female participants. Out of 51
exposed workers, 26 (51%) of the study participants had
a service year above 20 years and 13 (25%) had a
service period of 1 to 5 year. Out of 51 subjects in
exposed group, 57% (n=29) attended secondary
education and majority of the subjects in the control
group were certificate/diploma holders. Subjects were
grouped by their ages using an interval of five years;
majority of the respondents in both groups were within
the range of 41 to 45 years of age. The minimum and
maximum service year of the exposed respondents was 2
and 29 years, respectively. All participants in both groups
were fulltime workers (that is, employees were working 8
h per day) 1 to 5 year (Table 1).

The study reveals that the mean age of exposed and
non-exposed respondents was 38.45 years with a range
of 21 to 50 years and 36.20 years with a range of 21 to
53 years, respectively. The result of the study shows that
the mean height and weight of the exposed respondents
were 157.65 cm (range: 141 to 175 cm) and 63.45 kg
with a range of 40 to 93 kg; the mean height and weight

of the control respondents were 164.06 cm with a range
of 152 to 177 cm and 63.49 kg with a range of 42 to 84
kg, respectively.

The result of the study reveals that the anthropometric
measurements of exposed and non-exposed study
participants were found to be near similar. The mean and
standard deviations of anthropometric measurements are
shown in Table 2.

Workers awareness and practice of wearing personal
protective devices

All the 51 respondents agreed with the idea that all textile
factory workers should wear personal protective devices.
The workers complained that, there is no supply of any
personal protective devices in the factory. In addition, all
of the workers replied that they did not get awareness
about proper utilization of PPDs and its importance from
the factory administration.

Even though, workers of the factory have free medical
services, there is no extra measure taken as part of a
protective tool. All the workers were aware of the impact
of cotton dust on their health. Out of 51 subjects, 78%
(n=40), 9% (n=4) and 68.6% (n=35) were responded that
exposure to cotton dust causes problem to lung and
airways, lung and heart, and lung, airways and eyes,
respectively.

Prevalence of respiratory symptoms
This study revealed that the percentage prevalence of

cough, phlegm, wheeze, breathlessness and chest
tightness was 64.7, 55, 39, 41 and 43% for exposed
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respondents, respectively and 25.5, 14, 8, 6 and 0% for
control subjects, respectively. The result shows higher
percentage prevalence of respiratory symptoms among
exposed respondents compared to the control
respondents.

The odds of cough in workers exposed to cotton dust
was 2.23 times (OR=2.23, 95% CI: 1.46, 3.4) more than
was in the controls and the statistical association was
found to be significant. Those respondents exposed to
cotton dust had phlegm 2.33 times (OR=2.33, 95% CI:
1.61, 3.37) more than was in the respondents not
exposed to cotton dust and the statistical association was
found to be significant. The odds of wheeze was 2.1
times (OR=2.1, 95% CI=1.51-2.91) higher for exposed
respondents than for non-exposed respondent and the
association was found to be statistically significant. The
odds of breathlessness was 2.27 times (OR=2.27,
95%CI=1.65-3.13) higher for exposed respondents than
for non-exposed respondents and the association was
found to be statistically significant. The odds of chest
tightness was 2.76 times (OR=2.76, 95%Cl= 2.06, 3.69)
higher for exposed respondents than for non-exposed
respondents and the association was also found to be
statistically significant (Table 3).

Among exposed subjects, percentage prevalence of
respiratory symptoms was higher among workers in
spinning department than weaving (Table 4).

Percentage prevalence of respiratory symptoms was
higher in blowing, carding and ring frame sections of
spinning department and in loom shed or weaving section
of weaving department (Figures 1 and 2).

The study also showed the presence of high
percentage prevalence of symptom complexes of chronic
bronchitis such as chronic cough, chronic phlegm and
chronic cough with phlegm being 45, 41, and 41%,
respectively and byssinosis (gradel/2 and gradel were
12 and 29%, respectively) and grade 2 dyspnea was
7.8% in exposed respondents. The result revealed
absence of symptom complexes of chronic bronchitis and
Byssinosis in hon-exposed respondent.

Pulmonary function tests (spirometry)

An independent sample t-test was served to compare
lung function indices (FVC, FEV;, FEV1y, FEF,5.75, and
PEFR) of exposed and control subjects. Accordingly,
FVC, FEV,, PEFR and FEF,s 75, Were higher in control
respondents than in exposed respondents and the mean
difference was found to be statistically significant (p <
0.05). Though, the lung function measurements for
FEV1y, was higher in control group than in exposed
group, the mean difference between the groups was not
statistically significant (P>0.05) (Table 5).

Similarly, the percentage of the predicted values of lung
function indices were lower in exposed group than in
control. And the mean difference of predicted percentage
of FVC and FEV; between the groups was found to be

statistically significant (P<0.05) as shown in Table 6.

The lung functions of exposed and control group were
compared across different age ranges. For FVC and
FEV, values across age ranges of 31-35, 41-45 and 46-
50 years of the study participants, controls had greater
lung function and the mean difference was statistically
significant (P<0.05). Regarding lung function value of
FEV, for age category (26-30 years), controls had greater
lung function than exposed subjects and the difference
was statistically significant.

The lung function measurement value of FEV,q, across
the age category (21-25 years) was lower in exposed
respondents, and the difference was statistically
significant. PEFR and FEF,s5.5, Vvalues across 46-50
years age category were lower in exposed group and the
differences were also statistically significant. The mean
difference of all lung function measurement values across
(36-40 years) age category were not found statistically
significant. Most of the pulmonary function test index
values were higher in the control subjects than in the
exposed subjects, but the result showed statistically
insignificant.

From 51 exposed respondents, 2% (n=1) had FEVy,
value less than 70%, but all the non-exposed
respondents had FEV, value greater than 70%. Out of
total exposed respondents, 39.2% (n=20) had FVC,
predicted value less than 80% and 5.8% (n=3)
respondents out of 51 non exposed had FVC,, predicted
value less than 80%.Eleven (21.5%) of the exposed
subjects had FEV, predicted value less than 80% and
3.9% (n=2) of subjects in control group had FEVig,
predicted value less than 80%.

The study also revealed that, 15.7% (n=8) of exposed
respondents had FVC% and FEV, values less than 80%
of predicted values and none of the control subjects had
FVC and FEVy predicted value less than 80% as shown
in Table 7.

Pearson correlation was used to see the relationship
between service year and lung function measurements.
There was a negative correlation between lung functions
and duration of exposure, but it was not statistically
significant (P>0.05) (Table 8).

One way analysis of variance was applied to check the
presence of significant difference in means of lung func-
tions of exposed group among different service years, but
the mean differences were not found statistically
significant (P>0.05) as shown in Table 9.

DISCUSSION

The main purpose of this study was to evaluate the effect
of cotton dust on respiratory system of textile mill
workers. Different techniques and parameters were used
to assess the exposure effect of cotton dust on res-
piratory function of workers of Arba Minch textile factory.
All the exposed subjects agreed with the idea that,
factory workers should wear the personal protective
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Table 3. Respiratory symptoms of study participants including OR and 95% CI.

Groups

Respiratory symptoms Exposed (%) Control (%) OR 95% CI p-value
Cough 33 (64.7) 13 (25.5) 2.23 (1.46- 3.4) 0.000*
Phlegm 28 (55) 7 (14) 2.33 (1.61- 3.37) 0.000*
Wheezing 20 (39) 4 (8) 2.10 (1.51- 2.91) 0.000*
Breathlessness 21 (41) 3 (6) 2.27 (1.67- 3.13) 0.000*
Chest tightness 22 (43) 0 2.76 (2.06- 3.69) 0.000*

*p<0.05 statistically significant

Table 4. Prevalence of respiratory symptoms in exposed subjects in working departments.

Working department

Respiratory symptoms [n (%)]

Cough Phlegm Wheezing Breathlessness Chest tightness
Spinning 22 (68.7) 19 (59.4) 14 (43.75) 18 (56.25) 15 (46.87)
Weaving 11 (57.9) 9 (47.36) 6 (31.57) 4 (21) 7 (36.84)
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Prevalence of respiratory symptoms in weaving department working sections.
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Table 5. Mean and standard deviation of lung function measurements for exposed and control group with their corresponding

t-value and P-value (independent sample t-test).

Lung function test index Group Number Mean SD t-value P-value
el SO o oow
FEVL (US) Conm S asets  osau 4% 0000
Conm s aowo  7ae 08 0798
Dmed S LT s o
o B I e oo

*p<0.05 statistically significant.

Table 6. Mean and standard deviation of lung functions (% pred) of study participants with their corresponding t-value and

p-value (independent sample t-test).

Lung function test index Group Number Mean SD t-value P-value
FVC (% predicted value) E’;ﬂfﬁjd 21 ;S:Sg ;g:;zg -2.952 0.004*
FEV; (% predicted value) (E:’;f]‘t)fjd :i f075'_1327 ;z:gzs -3.612 0.000*
FEVay (% predicted value) (E:’;E?fjd :i ﬂg:?i 19?'782971 0.134 0.893
FEF25.75% (% predicted value) E’;ﬂfﬁjd 21 114386_'7740591 jg:gggz -1.373 0.173
PEFR (% predicted value) (E:’;f]‘t)fjd :i ;;:2223 22;322 -1.908 0.059

*p<0.05 statistically significant.

Table 7. Number of exposed and non-exposed subjects who have FEV14< 70, FVC and FEV; values less than 80% of predicted.

Group FVC<80% Predicted FEV1<80% Predicted FVC and FEV; <80% Predicted FEV14<70% Predicted
Exposed (%) 20 (39.2) 11 (21.5) 8 (15.7) 1(2)
Control (%) 3(5.8) 2(3.9 0

devices at work time. Even though they knew the fact that
the workers should wear PPDs at working time, all of
them agreed that they were not informed about proper

usage and purpose of PPDs from the factory manage-
ment (employers). The result of this study revealed nil
supply of the PPDs in the factory.



Kanko et al. 133

Table 8. Pearson product-moment correlation coefficient for service year and lung function.

Correlation FVC FEV; FEV19% FEF25.750 PEFR
Service year Pearson correlation -0.242 -0.178 -0.020 -0.059 -0.065
Sig.(2-tailed) 0.087 0.212 0.287 0.682 0.651
Number 51 51 51 51 51

Table 9. One Way ANOVA tables of lung function measurements of exposed subjects across service year category.

Parameter Sum of squares Df Mean square F Sig.
Between groups 6.597 4 1.649 2.513 0.054
FvC Within groups 30.184 46 0.656 - -
Total 36.781 50 - - -
Between groups 3.460 4 0.865 1.275 0.294
FEV1 Within groups 31.221 46 0.679 - -
Total 34.681 50 - - -
Between groups 282.345 4 70.586 1.082 0.376
FEV1% Within groups 2999.577 46 65.208 - -
Total 3281.922 50 - - -
Between groups 19.197 4 4.799 1.165 0.338
PEFR Within groups 189.435 46 4.118 - -
Total 208.633 50 - - -
Between groups 12.419 4 3.105 1.281 0.291
FEF25-75% Within groups 111.487 46 2.424 - -
Total 123.906 50 - - -
The percentage prevalence of respiratory symptoms study in Nigeria revealed that the prevalence of

including cough, phlegm, wheeze, breathlessness and
chest tightness for the exposed respondents was 64.7,
55, 39, 41 and 43%, respectively. The corresponding
percentage prevalence of respiratory symptoms for
control subjects were 25.5, 14, 8, 6 and 0% for cough,
phlegm, wheeze, breathlessness and chest tightness,
respectively. The result of the study showed that cough
was the most prevalent respiratory symptom among
exposed subjects. The odds of cough was found to be
2.23 times higher in exposed than in non-exposed
respondents (OR=2.23).

This finding is in agreement with the study conducted
among textile factory workers in Kano, Nigeria which
showed a higher prevalence of work-related respiratory
symptoms in exposed workers than in controls. The
prevalence in exposed subjects were cough (43%),
phlegm (41%), wheezes (13.5%), breathlessness
(24.5%) and chest tightness (22.5%), whereas
prevalence in control group were cough (14%), phlegm
(23%), wheezes (1.5%), breathlessness (12%) and chest
tightness (6%) (Nagoda et al., 2012). Another related

respiratory symptoms in the exposed group was higher
than in the control group with cough and phlegm as the
most common symptoms (Oyejide, 1989). A study in
India, reported a higher prevalence of respiratory
symptoms in cotton mill workers, 20% of the workers
reported to have cough, 15% reported chest tightness
and 19% complained of breathlessness (Pragati and
Aruna, 2016). Christiani et al. (2001) reported a higher
prevalence of respiratory symptoms in cotton textile
workers.

Similar study in Egypt revealed a higher prevalence of
respiratory symptoms in exposed group than in controls
(Khalifa et al., 2003).

The study done by Ghasemkhani et al., (2006) in South
Tehran, Iran, found a significantly higher prevalence of
respiratory symptoms related to textile industrial workers
such as cough 30.8%, phlegm 53.8% and dyspnea 65%.

The prevalence of respiratory symptoms varied
between departments and among various sections of the
company. Workers in spinning department had a higher
prevalence of symptoms than workers in weaving
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department and percentage prevalence of respiratory
symptoms was higher in blowing and carding sections of
the spinning department and in loomshed or weaving
section of weaving department.

This finding is in agreement with a study done in
Nigeria, which reported spinning section had the highest
frequency of symptoms, followed by weaving (Nagoda et
al., 2012). Report by OSEJI et al. (2006) revealed a
higher prevalence of respiratory symptoms among
spinners compared to workers in other sections (OSEJI
et al.,, 2006). Related study conducted in Akaki textile
factory in Ethiopia, reported the prevalence of respiratory
symptoms was high in the spinning department, in which
29.8% had cough, 24.4% had phlegm, 23.4% had chest
tightness and 43.3% had dyspnea compared with the
weaving department and the highest prevalence of
respiratory symptoms (cough 77%, phlegm 62%, chest
tightness 46% and dyspnea 62%) were found in the
carding section (Alemu et al.,, 2010). Related study
conducted in Bahir Dar Northern Ethiopia, reported that
the odds of having respiratory symptoms in the spinning
department was twice that of the weaving department
(Fantahun and Abebe, 2017).

There were other similar findings which showed a high
degree of respiratory-related illness symptoms present
among the workers in the blow/card rooms and the
workers in the spinning section (Raza et al., 1999) and
having respiratory symptoms in the spinning department
was higher than in the weaving department (Ahasan et
al., 2000).

The present study also showed the presence of high
percentage prevalence of symptom complexes of chronic
bronchitis such as chronic cough, chronic phlegm and
chronic cough with phlegm to be 45, 41, and 41%,
respectively and byssinosis (gradel/2 and gradel were
12 and 29%, respectively) and dyspnea (grade 2) was
7.8% in exposed respondents. The result revealed the
absence of symptom complexes of chronic bronchitis and
byssinosis in non-exposed respondents.

This finding is consistent with the study conducted in
China, which showed a high prevalence of chronic cough
(14%), chronic phlegm (13.6%) and byssinosis
[gradel/2+1 (7.6%)] among the cotton textile workers
than among the controls (Christiani et al., 1986). Khalifa
et al. (2003) reported high prevalence of productive
cough (40%), wheeze (46.25%) and dyspnea (28.75%) in
exposed group than in controls. A study done by Abebe
and Seboxa in Bahir Dar, Northern Ethiopia revealed
that chronic cough was significantly higher among textile
workers (Abebe and Seboxa, 1995).

The result of the current study is also in agreement with
a study conducted by Beck et al. (1982) in which 16% of
the cotton mill workers developed symptom complexes of
chronic bronchitis, as compared to only 1% of appropriate
controls.

Regarding pulmonary function, the mean values of lung
function parameters such as, FVC, FEV;, FEViy, PEFR

and FEF,5 75, Of exposed group were lower than those of
the control group. And the mean differences were found
to be statistically significant (p=0.05), except FEViy,
(p>0.05).

FVC and FEV; values across age ranges of 31-35, 41-
45 and 46-50 years were greater in controls and the
mean differences were statistically significant (P<0.05).
Controls had greater mean FEV; value than exposed
subjects across 26 to 30 age category and the difference
was statistically significant (P=0.029). FEV,,, across the
age category (21-25years) was low in exposed group,
and the difference was statistically significant. PEFR and
FEF 5750, Values across 46 to 50 years age category were
low in exposed group and the differences were
statistically significant.

This finding is in line with the work of Nagoda et al.
(2012) in Kano textile workers, Nigeria in which the mean
values of PEFR, FVC, and FEV, of exposed group were
lower than those of the controls.

Subjects exposed to cotton dust in this study showed
decreased lung function compared to control group which
is in agreement with the report of various related studies
(Pragati and Aruna, 2016; Fishwick et al., 1996). Another
studies revealed significantly decreased mean FEV; and
FVC in cotton workers which are in accordance with
result of the present the study (Vyas, 2012; Bakirci et al.,
2007). A study in Egypt showed a significant decline in
FEF,5.750 in exposed subjects compared to non-exposed
subjects (Khalifa et al., 2003).

Ibrahim and Alselevany (2008) reported that there was
a statistically significant reduction of FVC and FEV; in
cotton textile workers in comparison with controls in all
age groups above 40 years; which is in agreement with
the current study.

A study by Dhanasree et al. (2014) reported that the
overall mean values of lung function parameters like
FVC, FEV,, FEV.y, PEFR and FEF,575, Wwere lower in
workers exposed to cotton dust as compared to controls
which is in accordance with the present study.

The present study is also in agreement with the study
done in Bahir Dar, Ethiopia, which reported the mean
measured values of FEV; and FVC were significantly
reduced in the exposed group (Woldeyohannes et al.,
1991).

Pearson correlation analysis showed that there was a
negative correlation between lung function measure-
ments and duration of exposure, but it was not
statistically significant. In the present study, the mean
difference of lung function across different service years
was found statistically insignificant. The result was found
to be in agreement with a study conducted in Kano,
Nigeria which showed no consistent variation in mean
values of lung function parameters with duration of
employment in the factory (Nagoda et al., 2012).

When respiratory passages are affected by various
factors, they may lead to obstructive or restrictive air way
diseases. Based on British Thoracic Society COPD



Consortium and GOLD Spirometry guide, restrictive
respiratory disease was observed among 20 (39.2%) and
3 (5.8%) of the exposed and control subjects,
respectively and about 2% of the exposed study
participants had obstructive respiratory disease (Bellamy
et al., 2005; GOLD, 2010).

Under normal condition, during a forced expiratory
maneuver, at least 70% of the FVC should be expelled in
the first second. In the presence of airway obstruction,
FEV1 is affected more than the FVC and the ratio of
FEV./FVC is reduced below 70%. In case of lung volume
restriction, both FVC and FEV; values are lower than
80% of predicted value proportionally so that FEV1/FVC
ratio is normal or exceed 70% (Hastings, 2003; Pellegrino
et al., 2005).

A study conducted in Nigeria found obstructive con-
dition in 10 and 5.5% of the exposed and control group,
respectively. It showed variation from the present study,
this could be probably due to the presence of smokers.

In a similar study, restrictive pattern based on FVC less
than 80% of predicted value, with a normal FEV,/FVC
was found in 80 (40%) workers in the exposed group and
10 (5%) in the control group (Nagoda et al., 2012) which
is in accordance with the present study.

Conclusion

The prevalence of respiratory symptoms was found
higher among workers exposed to cotton dust in textile
factory. Exposure to cotton dust encountered in the
factory environment was shown to reduce the overall
mean values of lung function parameters like FVC, FEV,,
FEV14, PEFR and FEF 5 750.

The study revealed an obstructive pattern in 2% of
exposed workers on spirometry and a restrictive pattern
in 39.2% of exposed workers. The duration of exposure
was shown to have negative correlation with lung function
among the exposed workers. The result of the study
showed the absence of personal protective devices
supply; due to this, workers in the manufacturing sections
of the factory were performing their activity without using
any PPDs.

RECOMMENDATIONS

This study shows the fact that cotton textile workers are
highly vulnerable to occupational lung diseases. So, pre-
ventive measures play indispensable role in minimizing
minimizing the prevalence of respiratory disorders in
cotton textile workers.

Therefore, the factory management should provide
PPDs to exposed employees and should provide
additional protective measures like giving fresh milk to
improve the wellbeing of workers and this in turn increase
productivity of the factory.
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The factory management should also arrange training
programs to exposed workers, focused on potential
health effects of exposure to cotton dust, proper use and
purpose of personal protective devices either by itself or
in collaboration with concerned governmental and
nongovernmental organizations.

Concerned governmental bodies should instruct the
employers to supply proper safety materials for their
workers. It should also emphasize regular assessment on
the factory environment. Provision of regular medical
check-ups and maintaining proper ventilation aimed to
improve the working conditions is highly recommended to
the factory administration. Workers should take care of
their own safety and health as much as they can while
working in the manufacturing areas.
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