
RESEARCH ARTICLE Open Access

Registered health problems and
demographic profile of integrated textile
factory workers in Ethiopia: a cross-
sectional study
Yifokire Tefera Zele1,2,3* , Abera Kumie1, Wakgari Deressa1, Magne Bråtveit2 and Bente E. Moen2,3

Abstract

Background: Textile and garment factories are growing in low and middle-income countries as worldwide
demand for inexpensive clothing increases each year. These integrated textile and garment production factories are
often built-in areas with few workplaces and environmental regulations, and employees can be regularly exposed
to workplace hazards with little regulatory oversight. Consequently, workers’ health may be significantly affected
due to long term exposure to hazards. This study describes registered health problems and their association to
work-related and personal factors among workers in integrated textile factories in Ethiopia.

Methods: Institution-based cross-sectional study design was employed for this analysis. A one-year recording of
worker’s clinical diagnoses (between March 2016 and February 2017) was gathered from the factory clinics of three
integrated textile factories. Clinical diagnosis data was obtained as factory workers visited the clinics if feeling
unwell. Sociodemographic characteristics and work-related information were obtained from the factory’s human
resource departments. The sociodemographic and clinical diagnosis statuses of 7992 workers were analyzed. The
association between the registered diagnoses and workplace factors (work in textile production, garment
production and support process) and personal factors (age, sex and educational status) were studied using logistic
regression analysis.

Results: The average employee age and years of service were 40 years and 11 years respectively. 60% of workers
were females, comprising of 4778 women. 66% of all workers (5276) had 27,320 clinical diagnoses. In total, this
caused 16,993 absent working days due to sick leave. Respiratory diseases (34%) and musculoskeletal disorders
(29%) were the most prevalent diagnoses, while bodily injuries were the cause of most work absences. Work
department, sex and educational status are variables that were most significantly associated with higher prevalence
of disease groups.
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Conclusions: About two-thirds of the integrated textile factory workers were diagnosed with different types of
disease. The textile and garment production department workers were affected at a greater rate than the support
process workers, indicating that some diseases may be related to workplace exposure. Further study should
investigate rare chronic diseases such as cancer, heart diseases, renal diseases and diabetes.
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Background
The textile and garment sector is growing in low and
middle-income countries (LMICs); currently, Sub-
Saharan African countries seeking to industrialize are
expanding textile production capabilities [1]. In Ethiopia,
the integrated textile factories quoted as “Farm to Fash-
ion” production [2], which comprise both textile produc-
tion and garment processing have a higher priority in
the textile and clothing value chain than stand-alone
textile or garment factories. Integrated factories have
comparative advantages of creating extensive employ-
ment opportunities, with some factories recruiting
around 6000 workers per factory [2]. Furthermore, the
departments are arranged in a chain to produce clothes
from raw cotton; the fabrics produced at the weaving/
knitting department use the yarn produced from the
spinning department that processes raw cotton; then the
final clothes made in the garment department use the
fabrics produced from the finishing department [3]. The
health risks present in the integrated processes may be
different from separate stand-alone factories.
Traditionally, the textile industry has been known to

cause respiratory diseases. Since the early 1900s, the
main research regarding work and health in the textile
and garment industry focused on the respiratory disease,
byssinosis [4]. Several studies have indicated that pro-
cessing raw cotton for clothing generates inhalable dust
and endotoxins that might cause respiratory problems
[5–7]. Respiratory issues are not the only hazard that
textile and garment production employees are exposed
to [8, 9]. Heavy machines and mechanical contact, man-
ual labour, repetitive work, awkward working postures
and increased pressure to produce can put workers at
risk for work-related diseases, such as musculoskeletal
disorders (MSDs) and traumatic injuries [10–12]. Some
studies reported various health problems among workers
in the textile and garment sector [13–16]. Nevertheless,
several of these studies are reviews, and few of them are
original researches that study health problems often
assessed by the self-report.
As aforementioned, work in integrated textile factories

may be associated with different health risks than those
seen in factories with the sole purpose of fabric produc-
tion [13, 17]. The textile department workers directly
interact with raw cotton and dangerous machines to
produce yarn and fabrics, implying an increased risk for

respiratory diseases, injuries, and hearing impairment
[9, 18–20]. Workers in the garment department
process the fabrics; change the sizes, colours, and tex-
tures in various working conditions using different
machines. This process increases the risk of MSDs
attributive to repetitive work, unhealthy posture [10, 12]
and cancer risk from the dyes [21]. The establishment of
integrated textile factories has been rising in Ethiopia in
the past years; yet there are no national statistics concern-
ing occupational diseases and injuries to show the coun-
try’s workers’ health status.
Despite the prominent presence of health hazards in

the textile industry, Occupational Health Services (OHS)
is lacking in Ethiopia. According to ILO [22], only 5–
10% of workers in developing countries have access to
OHS. Nevertheless, several of the integrated textile fac-
tories in Ethiopia do have health clinics. These clinics
are likely to diagnose work-related diseases but we have
very little knowledge about their activities. Some factor-
ies have health clinics with registration books where in-
formation about workers’ health is available. The
occupational disease study in the integrated textile fac-
tory helps to see the overall picture of health risks and
associated impacts.
This study aims to describe the magnitude of regis-

tered health problems and the demographic profile of
workers in the integrated textile factories from factory
clinics during 1 year. Personal and workplace factors as-
sociated with the diseases were also identified and exam-
ined. Since workers visit the health clinics if they feel
unwell or are injured, factory clinics can be a valuable
source of information and knowledge about work-
related diseases and injuries in the integrated textile fac-
tories of Low and Middle-Income Countries (LMICs).
Using the ILO lists of occupational diseases [23], respira-
tory diseases, MSD, injuries and ear diseases/impaired
hearing was the main focus of discussion in this paper.

Methods
Study design
A 1-year institution-based cross-sectional study was
employed that collected workers’ health data from clinics
in three integrated textile factories. In Ethiopia, inte-
grated textile and garment factories aim to organize pro-
duction by including the whole production line from
raw cotton to clothing. The detailed production process
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in the integrated textile factories has been described in a
previous study [19].

Study settings
Three integrated textile factories participated in this
study which fulfilled the inclusion criteria. One hundred
thirty registered enterprises are active in the Ethiopian
textile value chain; 20 grouped under integrated textile
factories [24]. The selection criteria for the integrated
textile factories for this study include the presence of
four functional integrated production departments (spin-
ning, weaving/knitting, finishing and garment), working
in three shifts, the presence of health clinics for both
emergency and non-emergency consultations and the
availability of a health recording system for workers.
Three integrated textile factories fulfilled the above in-
clusion criteria; Factory 1 and 2 are located in Amhara
Regional State, both within 600 km from the capital
Addis Ababa. Factory 3 is in Tigray Regional State 1300
km North of Addis Ababa. These three factories 1, 2 and
3, were established in 1961, 1986 and 1992, respectively
and had clinics from inception.
Each clinic, located within the factory compound pro-

vides similar services, including an outpatient depart-
ment, emergency admission, laboratory facility and drug
dispensary. Factory 3 clinic has diagnosed more workers
than factory 1 and factory 2 clinics due to the high num-
ber of workers employed in factory 3. Each clinic has a

general physician, 2–3 health officers, 5–7 nurses, 2–4
health assistants, 2–3 laboratory technicians, and 1–3
pharmacists. The clinics are primary healthcare centres;
hence they have a referral system to hospitals and spe-
cialized clinics for advanced diagnosis and treatment.
Since the factories function in three shifts, the clinics are
open 24 h for consultations, but emergency service is
available only for night shift workers. Overall, non-
emergency cases can visit the clinic in the daytime out-
side of normal working hours; however, workers can
visit the clinic for emergency health conditions while at
work with approval from a supervisor.

Study population
The population study comprised all workers in the three
integrated textile factories; these are workers in factories
1, 2 and 3 with 1545, 1380, and 5067 employees respect-
ively (Fig. 1). Workers were broadly categorized into
three groups: textile production department, garment
production department and support department. The
textile department included workers in spinning, weav-
ing/knitting and finishing; the garment department in-
cluded workers in garment production, and the support
department included workers from administrative and
maintenance services. The main work activities in the
textile, garment and support are yarn/fabric making,
cloth production and technical/administrative roles, re-
spectively. Therefore, workers in the various department

Fig. 1 Illustrative diagram of the study population and data collection procedure of the integrated textile factories
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may have different exposure risks. Workers in the textile
department are exposed to dust, noise, and dangerous
machines, those in the garment department workers are
predominately exposed to ergonomic hazards and
chemicals, whereas the support department workers are
exposed to mechanical and office related hazards.
Furthermore, support department workers occasionally
enter the production department for machine or
production-related support issues that may expose them
to hazards in the production sections; otherwise, they
work regularly in the office or their workshops.

Data collection
Data was collected from the clinics and human resource
offices of the factories. Each worker’s personal and work-
ing department profile is available from the human re-
source registration in a Microsoft Excel database that
contains a list with a unique identification number, date
of birth, sex, education, working department, and num-
ber of years employed.
Workers’ Medical information was obtained from the

factory clinics. Each employee has a patient card labelled
with their name and a unique identification number,
which is the same as the one used in the human re-
source database. The registration on the patient card in-
cludes information about the date of consultation, type
of diagnoses and number of sick leave days absent for
each worker. During sick leave, a worker may be admit-
ted to the clinic or given medication to administer at
home with paid regular wage. Depending on the medical
procedure, the worker may also share the medical cost.
All clinical consultations of workers from 1st March
2016 to 28th February 2017 were extracted from the
health archives of the factory clinics and registered
manually in a logbook prepared for this research
purpose.
In this study, no specific diagnostic code system was

used. The clinic physicians used many diagnosis types,
so the diagnoses were grouped into the following com-
prehensive categories: respiratory diseases, injuries, mus-
culoskeletal disorders, allergy, ear diseases, eye diseases,
gastrointestinal infections, mouth diseases, peptic ulcer
diseases, reproductive health problems, skin diseases,
neurologic and psychiatric diseases, and other health
conditions. These categories have various groups of
health conditions and were described as follows. Respira-
tory diseases included bronchitis, asthma, pneumonia,
pulmonary tuberculosis, and upper respiratory tract in-
fections. Injuries included fractures, cuts, dislocations,
burns, swellings, soft tissue injuries, and lacerations.
Musculoskeletal disorders included back pain, neck
stiffness, disc prolapse, joint pain, leg pain, myalgia and
arthritis. Allergies included allergic rhinitis, allergic con-
junctivitis, allergic sinusitis, allergic reaction, skin allergy

and food allergy. Ear diseases included otitis media, ear
infection, vertigo, ear pain and hearing problems. Eye
diseases included conjunctivitis, trachoma, chalazion,
presbyopia, pterygium, blepharitis, blurred vision, short
sight, glaucoma. Gastrointestinal infections included in-
testinal parasites and dysentery. Mouth diseases included
dental caries, tonsillitis, oral candidiasis, tooth bleeding,
glossitis and gum infection. Peptic ulcer diseases in-
cluded gastritis, epigastric burn, hernia, dyspepsia and
gastrointestinal disorder. Reproductive health problems
included mastitis, pelvic inflammatory disease, dysfunc-
tional uterine bleeding, abortion, genital ulcer, cyst,
breast tumour, fistula, scrotal swelling, dysmenorrhea,
cervical cancer, sexually transmitted infection and vagi-
nal bleeding. Skin diseases included dermatitis, herpes
zoster, herpes simplex, wart, skin rash, scabies, cellulitis,
tinea corporis, boils, melasma, contact dermatitis and
tinea capitis. Neurologic and psychiatric diseases in-
cluded migraine, neuralgia, nerve problems, peripheral
neuropathy, sciatica, anxiety, depression, mental disturb-
ance, and psychosis. Other diseases included cancer, car-
diac, kidney, goitre, chronic liver disease, chronic
osteomyelitis, rectal prolapse, appendicitis, tumour, bone
problem and insomnia—some disease-specific diagnoses
used for diabetics, hypertension, anemia, hemorrhoids,
and urinary tract infection.
Clinic consultation for antenatal services, chronic dis-

ease follow-ups and visits to change the treatment re-
gime were excluded from the study. From 31,512 clinic
consultations, 4192 were excluded due to incomplete in-
formation (Fig. 1). A worker may visit the clinic for a
new diagnosis or a previously known health problem re-
quiring medical treatment. A worker may visit the clinic
for consultations more than once for the same diagnosis
category at a different time or for a different diagnosis.
Thus, a worker’s clinical investigation of a new disease
or further diagnosis for medical treatment to a previ-
ously known health condition within 1 year is counted.
Four nurses based in each clinic (12 nurses) participated
in the data collection with 2 days of training for this
work by the principal investigator. The data extraction is
checked for consistency and completeness by the first
author, and two clerks entered the clinical diagnosis data
from the logbook into the Microsoft Excel spreadsheet.

Measurement of variables
During analysis, the diagnostic categories are the out-
come/dependent variables, while workplace and personal
factors are the independent variables. The variable work
department is one of the workplace factors categorized
into three groups; textile, garment and support. The
work department (textile production, garment produc-
tion and support process) that represents and describes
the peculiar nature of work-related circumstances found
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in each department, the machines, raw materials, work
process, product, and the physical and psychosocial work
environment. The textile and garment department
workers are directly engaged in the production, and are
more exposed to work environment hazards than the
support department; hence the support department is a
reference group during analysis. Similarly, the personal
factors, education is grouped into three categories: able
to read and write, completed grade 1-10th, and those at
the college level and above. Further, age is treated as a
continuous variable, while male, higher education group
and factory 3 are reference categories (Table 3).

Statistical analysis
Clinical and demographic data sources were merged in
an Excel database, then transferred to SPSS version 22
(SPSS, Chicago, IL, USA) for cleaning and analysis.
Two unique identification variables were created in

the database; person specific unique identification and
disease specific unique identification. The person
specific unique identification was given for each study
participant, and can be repeated in the database if the
person has been diagnosed more than one time. Accord-
ingly, 7992-person specific unique identifications with
27,320 records were produced. This unique identifica-
tion helped to analyze and describe the independent var-
iables of personal and workplace factors. Disease specific
unique identification variables were also produced by
combining the person specific unique identification
variable with the specific disease code. This helped to
calculate the specific disease prevalence and the number
of repeated diagnosis for a specific disease.

Descriptive statistics were used, with an arithmetic
mean utilized for the continuous variables such as age,
years of service at work and number of days absent.
Frequency and percentage were also used to describe
categorical variables such as sex, education, health status
and work force in each factory. Each of the independent
variable mentioned above was stratified and presented
by the three working departments (Textile, Garment and
Support) (Table 1). Also, the percentage of each
dependent variable, the 18 disease groups, was stratified
by working department and presented in bar graph
(Fig. 2). Furthermore, the prevalence, number and of re-
peated diagnosis, and number of sickness absence days
for each disease outcome were calculated and presented
in Table 2.
A disease diagnosis at least one time per worker was

used in the logistic regression analysis. Univariate logis-
tic regression analysis was performed for each disease
outcome with an independent variable to determine
whether to include the variable in the model. The selec-
tion of the variable is based on a P-value < 0.2. A multi-
collinearity diagnostic test was performed among the
independent variables; worker’s age and service years
were significantly correlated (r = 0.8, p < 0.001); conse-
quently, we decided not to add the variable service years
in the logistic regression analyses. Finally, the multivari-
able binary logistic regressions analysis was employed to
identify any of the workplace and personal factors which
had significant association with each disease outcome
based on AOR with 95% CI and P-value < 0.05. This
logistic regression analysis procedure was repeated for
each disease outcome in Table 3.

Table 1 Distribution of demographic and diagnostic characteristics of workers by working department in the integrated textile
factories 2016–2017

Variable Category Working Department Overall

Textile Garment Support

AM, SD (Range) AM, SD (Range) AM, SD (Range) AM, SD (Range)

Age, Years 40, 12 (18–69) 38, 8 (21–67) 44, 12 (21–69) 40, 10 (18–69)

Service year, Years 13, 12 (1–44) 9, 8 (1–46) 13, 11 (1–44) 11, 10 (1–46)

n (%) n (%) n (%) n (%)

Sex Male 1847 (58) 461 (13) 919 (71) 3214 (40)

Female 1322 (42) 3060 (87) 383 (29) 4778 (60)

Education Read and Write 246 (8) 171 (5) 138 (11) 555 (7)

Grade 10 and below 1344 (42) 2436 (69) 406 (31) 4188 (52)

College and above 1579 (50) 914 (26) 758 (58) 3249 (41)

Worker health status Diagnosed 2224 (70) 2284 (65) 768 (59) 5276 (66)

Not diagnosed 945 (30) 1237 (35) 534 (41) 2716 (34)

Factory Factory #1 930 (29) 344 (10) 271 (21) 1545 (19)

Factory #2 778 (25) 326 (9) 276 (21) 1380 (17)

Factory #3 1461 (46) 2851 (81) 755 (58) 5067 (63)

AM Arithmetic mean, SD Standard deviation
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Results
Demographic and work characteristics
A total of 7992 workers were included in the analysis.
The average and (standard deviation) age of workers was
40 [11] years with an age range of 18–69 years. The

proportion of workers in the textile, garment and sup-
port departments was 40, 44 and 16%, respectively. 60%
of the workers were females; the proportions of female
workers being 87, 40, and 33% among the garment,
textile, and support departments respectively. 52% of

Fig. 2 Prevalence of disease groups by working department in the integrated textile factories of Ethiopia, 2016–2017

Table 2 Prevalence of diseases, frequency of consultations and sickness absence among all workers (n = 7992) in 2016–2017

Disease groupa Prevalence of disease among
the workers (n1 = 7992 workers)

Number of diagnosis (n2 = 27,320) Sick leaved

(workdays
absence)Casesb % Diagnosis countc %

Respiratory diseases 2711 34 4691 17.2 2327

Musculoskeletal diseases 2312 29 3916 14.3 1949

Gastrointestinal infection 1666 21 2294 8.4 931

Peptic ulcer 1529 19 2306 8.4 1323

Injury 1388 17 1918 7.0 2951

Acute febrile illness 1325 17 2210 8.1 1822

Neurological and Psychiatric 1335 17 1894 6.9 810

Urinary tract infection 968 12 1358 5.0 527

Skin diseases 876 11 1140 4.2 475

Mouth disease 905 11 1129 4.1 397

Eye diseases 833 10 1049 3.8 482

Allergy 642 8 806 3.0 416

Reproductive health problem 502 6 679 2.5 547

Ear problem 251 3 298 1.1 92

Hemorrhoids 132 2 172 0.6 77

Hypertension 111 1 131 0.5 200

Anemia 115 1 127 0.5 59

Diabetic 67 1 105 0.4 99

Others 798 10 1097 4.0 1509
aOne worker may be diagnosed for more than one disease group
bNumber of workers diagnosed with the disease at least one time
cNumber of diagnosis by the disease group, a worker may be diagnosed for more than one time for the disease group
dNumber of workdays absence due to sick leave for each disease group
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Table 3 Multivariate analysis results of disease group among workers in the integrated textile factories (n = 7992)

Disease Factor variables Bivariate analysis
COR (95% CI)

Multivariate analysis
AOR (95% CI)

P-value

Respiratory diseases Textile 1.24 (1.08–1.42) 1.22 (1.06–1.41)* 0.007

Garment 0.95 (0.83–1.09) 1.30 (1.11–1.52)* 0.001

Female 0.91 (0.82–1.00) 1.13 (1.01–1.26)* 0.033

Read and write 1.48 (1.25–1.77) 1.05 (0.87–1.27) 0.619

Factory 1 2.32 (2.06–2.61) 2.72 (2.39–3.10)* < 0.001

Factory 2 2.92 (2.58–3.30) 2.29 (1.98–2.65)* < 0.001

Age 1.03 (1.02–1.03) 1.02 (1.02–1.03)* < 0.001

Musculoskeletal disorders Textile 1.39 (1.20–1.61) 1.41 (1.21–1.65)* < 0.001

Garment 1.22 (1.05–1.41) 1.67 (1.41–1.98)* < 0.001

Female 1.11 (1.01–1.23) 1.37 (1.21–1.54)* < 0.001

Read and write 2.14 (1.79–2.54) 1.52 (1.25–1.84)* < 0.001

Factory 1 2.12 (1.88–2.40) 2.88 (2.52–3.30)* < 0.001

Factory 2 2.89 (2.55–3.28) 2.08 (1.78–2.42)* < 0.001

Age 1.03 (1.03–1.04) 1.03 (1.03–1.04)* < 0.001

Injuries Textile 1.86 (1.56–2.22) 1.79 (1.49–2.16)* < 0.001

Garment 0.96 (0.80–1.15) 1.66 (1.35–2.05)* < 0.001

Female 0.63 (0.56–0.70) 0.82 (0.71–0.94)* 0.004

Read and write 1.62 (1.32–1.98) 1.38 (1.10–1.73)* 0.005

Factory 1 4.81 (4.18–5.54) 4.90 (4.20–5.70)* < 0.001

Factory 2 3.39 (2.92–3.95) 2.60 (2.17–3.11)* < 0.001

Age 1.01 (1.01–1.02) 1.01 (1.01–1.02)* < 0.001

Gastrointestinal Textile 1.29 (1.09–1.53) 1.29 (1.08–1.53)* 0.004

Garment 1.47 (1.24–1.73) 1.67 (1.39–2.01)* < 0.001

Female 1.15 (1.03–1.29) 1.11 (0.98–1.26) 0.110

Read and write 1.25 (1.02–1.53) 1.10 (0.89–1.36) 0.388

Factory 1 1.31 (1.14–1.50) 1.57 (1.35–1.82)* < 0.001

Factory 2 1.48 (1.28–1.70) 1.39 (1.18–1.65)* < 0.001

Age 1.01 (1.01–1.02) 1.01 (1.01–1.02)* < 0.001

Peptic ulcer Textile 1.52 (1.28–1.81) 1.36 (1.14–1.64)* 0.001

Garment 1.33 (1.12–1.59) 1.56 (1.28–1.90)* < 0.001

Female 1.39 (1.24–1.56) 1.79 (1.56–2.05)* < 0.001

Read and write 1.66 (1.37–2.02) 1.19 (0.96–1.48) 0.12

Factory 1 2.55 (2.22–2.93) 3.45 (20.96–4.02)* < 0.001

Factory 2 3.12 (2.71–3.59) 2.84 (2.39–3.38)* < 0.001

Age 1.02 (1.02–1.03) 1.02 (1.01–1.03)* < 0.001

Acute Febrile Illness Textile 1.38 (1.17–1.64) 1.15 (0.95–1.38) 0.146

Garment 0.74 (0.62–0.89) 1.19 (0.97–1.46) 0.100

Female 0.81 (0.72–0.91) 1.29 (1.12–1.48)* < 0.001

Read and write 1.76 (1.44–2.15) 1.42 (1.13–1.78)* 0.003

Factory 1 8.28 (7.12–9.62) 9.67 (8.19–11.40)* < 0.001

Factory 2 5.66 (4.83–6.64) 4.82 (3.99–5.83)* < 0.001

Age 1.02 (1.01–1.02) 1.01 (1.01–1.02)* < 0.001
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Table 3 Multivariate analysis results of disease group among workers in the integrated textile factories (n = 7992) (Continued)

Disease Factor variables Bivariate analysis
COR (95% CI)

Multivariate analysis
AOR (95% CI)

P-value

Allergies Textile 1.25 (1.00–1.55) 1.16 (0.92–1.47) 0.206

Garment 0.57 (0.45–0.73) 1.09 (0.83–1.43) 0.527

Female 0.61 (0.52–0.72) 0.94 (0.78–1.12) 0.468

Read and write 2.16 (1.69–2.77) 1.07 (0.81–1.41) 0.621

Factory 1 4.54 (3.62–5.69) 4.76 (3.74–6.06)* < 0.001

Factory 2 10.20 (8.28–12.55) 7.51 (5.88–9.59)* < 0.001

Age 1.05 (1.05–1.06) 1.02 (1.01–1.03)* < 0.001

Mouth diseases Textile 1.34 (1.08–1.66) 1.26 (1.01–1.57)* 0.041

Garment 1.23 (1.00–1.52) 1.19 (0.94–1.51) 0.150

Female 1.35 (1.16–1.56) 1.54 (1.30–1.81)* < 0.001

Read and write 1.22 (0.95–1.58) 1.02 (0.78–1.34) 0.877

Factory 1 1.44 (1.21–1.71) 1.65 (1.37–1.99)* < 0.001

Factory 2 1.67 (1.40–1.98) 1.55 (1.25–1.91)* < 0.001

Age 1.01 (1.01–1.02) 1.01 (1.00–1.02)* 0.005

Anemia Textile 1.09 (0.57–2.06) 0.99 (0.52–1.90) 0.976

Garment 1.97 (1.09–3.58) 1.17 (0.62–2.22) 0.631

Female 3.23 (1.99–5.25) 2.83 (1.67–4.79)* < 0.001

Read and write 1.43 (0.76–2.67) @

Factory 1 0.08 (0.02–0.31) 0.10 (0.02–0.41)* 0.001

Factory 2 1.21 (0.79–1.87) 1.59 (0.99–2.55) 0.053

Age 1.00 (0.99–1.02) @

Hypertension Textile 1.31 (0.80–2.15) 1.28 (0.77–2.14) 0.338

Garment 0.42 (0.23–0.76) 1.21 (0.65–2.24) 0.549

Female 1.11 (0.75–1.63) @

Read and write 3.41 (2.12–5.48) 1.23 (0.74–2.05) 0.426

Factory 1 36.84 (11.28–120.29) 42.48 (12.90–139.94)* < 0.001

Factory 2 97.01 (30.55–308.10) 38.29 (11.59–126.49)* < 0.001

Age 1.11 (1.09–1.13) 1.07 (1.05–1.09)* < 0.001

Skin disease Textile 1.45 (1.17–1.80) 1.43 (1.15–1.78)* 0.001

Garment 1.13 (0.91–1.41) 1.26 (0.99–1.60) 0.061

Female 0.86 (0.74–0.99) 0.89 (0.76–1.05) 0.165

Read and write 1.00 (0.76–1.32) @

Factory 1 1.40 (1.18–1.66) 1.31 (1.10–1.57)* 0.003

Factory 2 1.09 (0.90–1.32) 1.04 (0.85–1.26) 0.728

Age 1.00 (1.00–1.01) @

Urinary tract infection Textile 1.25 (1.00–1.55) 1.04 (0.82–1.31) 0.732

Garment 1.57 (1.28–1.94) 1.24 (0.98–1.57) 0.076

Female 3.64 (3.06–4.33) 5.09 (4.19–6.17)* < 0.001

Read and write 2.09 (1.69–2.60) 1.36 (1.06–1.73)* 0.015

Factory 1 1.30 (1.09–1.55) 2.29 (1.88–2.79)* < 0.001

Factory 2 2.41 (2.06–2.83) 1.94 (1.57–2.41)* < 0.001

Age 1.04 (1.03–1.04) 1.05 (1.04–1.05)* < 0.001
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Table 3 Multivariate analysis results of disease group among workers in the integrated textile factories (n = 7992) (Continued)

Disease Factor variables Bivariate analysis
COR (95% CI)

Multivariate analysis
AOR (95% CI)

P-value

Ear diseases Textile 1.06 (0.73–1.54) @

Garment 1.02 (0.71–1.47) @

Female 0.80 (0.62–1.03) 1.02 (0.78–1.33) 0.872

Read and write 0.67 (0.37–1.20) 0.60 (0.33–1.10) 0.101

Factory 1 2.62 (1.98–3.47) 2.85 (2.13–3.81)* < 0.001

Factory 2 1.39 (0.98–1.98) 1.05 (0.70–1.56) 0.817

Age 1.01 (1.00–1.03) 1.03 (1.01–1.04)* < 0.001

Eye diseases Textile 1.09 (0.89–1.33) 1.24 (1.01–1.53)* 0.04

Garment 0.74 (0.60–0.91) 0.94 (0.74–1.19) 0.587

Female 0.69 (0.60–0.80) 0.80 (0.67–0.94)* 0.008

Read and write 1.29 (0.99–1.67) 1.21 (0.92–1.60) 0.169

Factory 1 1.18 (0.99–1.41) 1.12 (0.93–1.35) 0.246

Factory 2 0.89 (0.73–1.09) 0.58 (0.46–0.73)* < 0.001

Age 1.01 (1.01–1.02) 1.02 (1.01–1.03)* < 0.001

Haemorroids Textile 1.31 (0.81–2.12) 1.42 (0.87–2.34) 0.163

Garment 0.69 (0.41–1.17) 1.07 (0.60–1.91) 0.823

Female 0.59 (0.42–0.83) 0.75 (0.51–1.11) 0.149

Read and write 1.35 (0.74–2.45) @

Factory 1 1.82 (1.19–2.77) 1.70 (1.09–2.66)* 0.020

Factory 2 2.16 (1.43–3.27) 1.38 (0.84–2.26) 0.198

Age 1.03 (1.01–1.04) 1.02 (1.01–1.04)* 0.012

Reproductive health problems Textile 1.74 (1.21–2.49) 1.33 (0.92–1.93) 0.127

Garment 3.22 (2.28–4.54) 1.27 (0.89–1.82) 0.194

Female 14.76 (9.77–22.30) 14.64 (9.58–22.39)* < 0.001

Read and write 1.00 (0.70–1.43) @

Factory 1 0.87 (0.68–1.11) @

Factory 2 1.02 (0.80–1.30) @

Age 0.99 (0.98–1.00) 1.01 (1.00–1.02) 0.219

Neurologic and psychiatric diseases Textile 0.97 (0.65–1.45) 0.95 (0.64–1.43) 0.819

Garment 1.37 (0.94–2.00) 1.00 (0.66–1.51) 0.986

Female 1.73 (1.30–2.29) 1.60 (1.16–2.21)* 0.004

Read and write 0.94 (0.56–1.57) @

Factory 1 0.53 (0.36–0.79) 0.60 (0.40–0.90)* 0.015

Factory 2 0.81 (0.57–1.15) 0.90 (0.62–1.31) 0.590

Age 1.00 (0.99–1.01) @

Diabetics Textile 0.70 (0.39–1.29) 0.76 (0.41–1.43) 0.398

Garment 0.46 (0.24–0.87) 1.25 (0.61–2.57) 0.549

Female 0.61 (0.38–0.99) 1.22 (0.71–2.11) 0.466

Read and write 1.32 (0.57–3.07) @

Factory 1 24.15 (10.26–56.84) 33.49 (13.94–80.49)* < 0.001

Factory 2 11.15 (4.42–28.14) 5.06 (1.89–13.55)* 0.001

Age 1.07 (1.04–1.09) 1.08 (1.05–1.10)* < 0.001
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workers had completed education level grade 1–10,
while 7 % of workers had no formal education but could
read and write. The highest proportion of uneducated
workers was among the support department (13%) and
lowest among the garment department (5%). About
(66%) of workers had at least one diagnosis during the 1
year of the observation period (Table 1).

Prevalence of registered diseases
A total of 27,320 consultations took place with a total of
5276 diagnosed workers, equivalent to five consultations
per worker during the study period. The highest propor-
tion of total consultations was due to respiratory dis-
eases (17%). Further, the highest prevalence of diseases
diagnosed at least one time per individual worker were
respiratory diseases (34%), followed by MSD (29%),
gastrointestinal infection (21%), peptic ulcer disease
(19%) and injury (17%) (Table 2).
A total of 16,993 workdays were registered as sickness

absence in 1 year period due to workers’ health prob-
lems. Injury was the highest cause of sick leave days,
(2951) (17%), followed by respiratory diseases (2327)
(14%). The number of workdays absence by departments
was highest among textile department workers, (9027)
(53%) followed by garment workers (6415) (38%) and
support workers (1481) (9%). In line with this, the pro-
portion of workdays’ absence per number of workers
was 2.8, 1.8 and 1.4 in the textile, garment and support
respectively.
Disease prevalence across the departments was varied.

The prevalence of diagnosis at least for one disease was
69, 65 and 60% among the textile, garment and support
department workers respectively. The proportion of tex-
tile department workers accounted for 44% of the total
workforce; however, the textile department workers’
overall proportion of disease diagnoses is about 49%.
In terms of disease type, a higher percent of respiratory,

MSDs, injuries, peptic ulcers, AFI, mouth diseases, skin
diseases, eye diseases, allergy, hemorrhoids, and hyperten-
sion were identified among the textile department workers

(Fig. 2). Gastrointestinal infections, neurological and psy-
chiatric, urinary tract infection, reproductive illnesses and
anemia were the highest reported by garment department
workers. Respiratory disease was the most prevalent across
the three working departments, with 37, 32 and 31%
among textile, support and garment departments, respect-
ively (Fig. 2). From the total workers who had at least one
respiratory disease, 626 (23%), 135(5%), 84 (3%) and 27
(1%) were diagnosed with bronchitis, asthma, pneumonia
and tuberculosis, respectively. MSD was the second most
prevalent disorder in all three departments, 31, 28, and
25% among textile, garment, and support respectively. In-
jury was the third most prevalent issue among the textile
department workers, but is the eighth among the garment
department workers (Fig. 2).

Factors associated with the diagnostic category
The statistical analysis uses diseases that were diagnosed
at least once for individual workers as a unit of analysis.
In the analysis support department, male, education sta-
tus higher than “read and write” and factory 3 was the
reference category. The multivariate logistic regression
analysis found that working department (Textile and
Garment), sex (female worker), educational status (read
and write), age (older worker) and factory type (Factory
1&2) are associated with a higher prevalence of diseases
compared to the reference category. Textile department
workers have significantly higher odds for eight disease
groups with adjusted odds ratio ranges (AOR: 1.22–1.79)
compared to the support department workers (Table 3).
The garment department workers had significantly
higher odds for five disease groups (AOR: 1.30–1.67)
compared to the support department workers (Table 3).
Female workers had significantly higher odds for seven
disease groups (AOR: 1.11–14.76) compared to male
workers.
Furthermore, workers with low educational status had

significantly higher odds for four disease groups (AOR:
1.36–1.52) than workers of higher education level (Table 3).
Age of workers was significantly associated with 14 of the

Table 3 Multivariate analysis results of disease group among workers in the integrated textile factories (n = 7992) (Continued)

Disease Factor variables Bivariate analysis
COR (95% CI)

Multivariate analysis
AOR (95% CI)

P-value

Overall morbidity Textile 1.64 (1.43–1.87) 1.66 (1.44–1.92)* < 0.001

Garment 1.28 (1.13–1.46) 1.65 (1.42–1.93)* < 0.001

Female 1.08 (0.98–1.18) 1.33 (1.18–149)* < 0.001

Read and write 1.78 (1.45–2.18) 1.42 (1.14–1.76)* 0.002

Factory 1 2.58 (2.26–2.95) 3.32 (2.87–3.84)* < 0.001

Factory 2 2.56 (2.22–2.94) 1.86 (1.59–2.19)* < 0.001

Age 1.02 (1.02–1.03) 1.03 (1.02–1.04)* < 0.001

COR Crude odds ratio, AOR Adjusted odds ratio, CI Confidence interval
@ Variables with P > 0.2 in bivariate not included in multivariate; * Significance level at P < 0.05; Support department, male, higher educational status and factory 3
are reference group
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disease groups. Furthermore, factory 1 had significantly
higher odds for 14 of the disease groups (AOR: 1.31–
42.84), and Factory 2 had significantly higher odds for
11 of the disease groups (AOR: 1.39–38.29) than fac-
tory 3 (Table 3).

Discussion
This study shows that workers in the integrated textile
factories were diagnosed with a wide range of diseases in
1 year. Respiratory disease was the leading cause of mor-
bidity followed by MSDs, whereas workplace injuries
caused the most days away from work. Working in the
textile departments, being female, older age and low
educational status are associated with higher risk for
most disease groups.

The size of the problem
The overall disease prevalence in 1 year time is 66%.
The majority of the workers were diagnosed at least for
one disease in the study period but, some workers had
more than one disease diagnosis, which made the total
number of consultations for diagnosis 27,320. These fig-
ures are higher than reports from other countries. For
instance, a cross-sectional study that evaluates the health
conditions using clinical examinations of 514 male In-
dian textile workers found 754 disease conditions, or 1.5
per worker [14]. Another retrospective study from med-
ical records of 1906 workers from mobile clinics in
Bangladesh textile and garment reported that 25% of the
workers were diagnosed with at least one disease condi-
tion [15]. A short survey that examined the occupational
health conditions of 845 Indian textile workers found
that 447 workers suffered from different diseases [16].
There are several limitations in this comparison with the
above studies: difference in the observation period, the
difference in diagnosis standard and difference in the
study population.
Moreover, in the present study, the proportion of total

diagnosed cases from the number of all workers in the
factories is 3.4, higher than the proportion of the total
number of cases diagnosed from the general population
0.50 in Ethiopia [25]. The total number of cases diag-
nosed in the general population excluding children less
than 5 years of age was 48.8 million, given that the
general population’s count of Ethiopia 98.6 million [25].
According to the Ministry of Health annual morbidity
statistics report, the annual rate of outpatient visits for a
new and repeated health condition is 0.9, which is about
four times less than our study population [25]. The re-
sult may indicate that workers from the integrated tex-
tile factories were diagnosed with more diseases than the
general population; however, the high prevalence rate of
diagnosis might also be related to free access to health

services in factories and other demographic-related
differences.

Workplace factors
Workers in the textile department had a higher preva-
lence than other employees for many diseases, primarily
respiratory diseases. Several other studies from low and
middle-income countries have also shown a high preva-
lence of respiratory problems among textile department
workers [7, 16]. An exposure assessment study by Yifo-
kire and colleagues [19] has measured dust exposure
levels among the textile production workers and the gar-
ment department workers in Ethiopia to be higher than
the recommended threshold limit value in the ACGIH
[26]. This association might be due to the relationship
between respiratory diagnoses and high dust levels in
the integrated factories. However, the present study can-
not answer this question due to the mixture of diagnoses
in the categories used and the lack of exposure measure-
ments in these particular factories. In this study, mul-
tiple respiratory diseases were described as bronchitis
and asthma; these diagnoses might link with dust
exposure.
MSD diagnoses are the second prevalent disease group

in the present study and are significantly associated with
the manufacturing departments. Both textile and gar-
ment department workers have higher odds of MSDs
compared to the support department workers. Other
studies have highlighted ergonomic hazards in the textile
and garment department that could increase the risk of
MSDs [27–29]. Additionally, ergonomic hazard exposure
assessment studies in Bangladesh and Cambodia found
that the tasks in garment production gave a high risk of
MSDs [10, 12]. The MSDs may be linked to exposure to
ergonomic hazards in the textile and garment
departments.
Furthermore, workplace injuries are among the most

reported health problems and the primary cause of ab-
sence in this study. Both textile and garment department
workers handle heavy machinery and have a higher risk
of injuries than workers in the support department. This
implies that the injuries might be related to the working
conditions in the textile and garment departments. How-
ever, the prevalence of injuries in this study is lower
than in a study of self-reported injuries in another Ethi-
opian textile factory [20]. The difference may be associ-
ated with several factors; one potential reason being that
minor injuries managed by first aid may not be included
in the diagnostic reports of the factories’ health services.
Moreover, some literature indicates that textile factor-

ies have high noise levels in their production depart-
ments [9, 18]; consequently, one can expect workers in
this department to have a high prevalence of ear prob-
lems, as the prolonged noise may cause reduced hearing.
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However, our study did not show any difference among
the textile and support workers regarding ear diseases.
However, the diagnosis might not detect reduced hear-
ing among workers in this study, as health offices did
not have the equipment to measure hearing ability in
the targeted factories. Workers who develop hearing
problems may move from the textile department to the
support department to reduce their noise exposure or
leave the job. Several studies indicated the possibility of
self-selection of workers for the job or migration to dif-
ferent departments to mitigate disease [6, 30–32]. Future
studies should consider exposure intensity and interrup-
tion by tracing the detail of worker’s exposure profiles.

Personal factors
Sex is significantly associated with most diseases regis-
tered in this study; female workers were diagnosed with
disease at a higher rate than males. A qualitative in-
depth interviewing and focus group discussion with 24
female workers from Bangladesh indicated that female
workers suffered from several types of diseases in gar-
ment factories [33]. The morbidity assessment study by
Singh and colleagues [16] also revealed that female
workers in the textile section had more severe anemia
than males, similar to the finding of the present study.
This might be related to the monthly menstrual cycle
among females. Furthermore, a study in Bangladesh has
reported a higher prevalence of different diseases among
female workers than male workers, but with lower
prevalence of injuries [15]. Similarly, the current study
shows a lower prevalence of injuries among females;
possibly due to differences in tasks, with men often dele-
gated to working with machinery, expose them to a
higher risk of injury [20]. Increased morbidity due to
MSDs and respiratory diseases were also reported
among female textile workers in India [34, 35]. Likewise,
a result from the current study found that females are at
higher risk of MSDs than males, but found no difference
in the likelihood of respiratory diseases.
Previous studies indicated that high disease prevalence

among female textile and garment workers could be
linked to poor living conditions and engagement in an
unhygienic work environment [15, 16, 36–38]. These
factors need further study to explore the contexts of this
working population.
This study shows that the low educational status of

workers in the textile and garment factories is associated
with several disease groups, including injuries, MSD,
peptic ulcer, UTI, AFI and hemorrhoids. Several studies
have also revealed that textile and garment production
workers with low educational status are at increased risk
of different diseases [16, 38–40]. Another study in India
also indicates high overall morbidity among textile and
garment workers, which was significantly associated with

low educational status [16]. Also, a systematic review in-
dicated that lower educational status could increase the
health vulnerabilities of workers [13]. A large study from
WHO (n = 30,146) also showed that adults’ low educa-
tional status was significantly associated with MSD in
the LMICs [41]. The increased risk of disease might be
associated with the fact that most workers who are low
educated are engaged in blue-collar jobs and may not be
aware of the presence of different workplace hazards
and may have poor access to the safety information at
work.
Workers age is also associated with diseases in this

study; increased age posing a significantly higher risk for
several diseases, including respiratory, MSD, injury, ear
diseases and gastrointestinal diseases in comparison to
younger workers. Similarly, a study of general health
problems among female garment workers in India
showed that older age workers have a significantly
higher risk for various diseases such as respiratory dis-
eases, gastrointestinal diseases, MSD and eye diseases
compared to younger workers [17]. Older workers might
be exposed to workplace hazards for many years and
have high cumulative exposures. Moreover, workers with
work services greater than 5 years had a significantly
higher risk for 13 disease groups in the textile depart-
ment than workers with service less than 5 years. Older
factories (1 and 2) had also significantly higher AOR for
several disease groups than the recently established fac-
tory (3). Therefore, factory clinics can be a good source
of information for work-related disease research and ac-
tion in LMICs setting.

Different diagnoses than in the general population
The most prevalent cause of morbidity in this study is
respiratory health problem (34%), followed by MSD
(29%), GI (21%), peptic ulcer (19%) and injuries (17%).
The magnitude and type of morbidities are higher and
contrast from the general population in Ethiopia. The
prevalence of the top leading diseases in the general
population of Ethiopia are pneumonia (2.6%), acute
upper respiratory infection (2.4%), typhoid (1.7%), dys-
pepsia (1.6%) and functional intestinal disorder (1.4%)
[25]. Unlike the general population, most diseases from
the textile and garment department in this study are
non-communicable diseases related to dust exposure,
ergonomic hazards, contact with chemicals and danger-
ous machines.
According to the ILO report [23], some of the diseases

diagnosed among the textile and garment workers in the
integrated factories could be work-related. The diseases
are higher in magnitude and different from the diseases
found in the general population, especially respiratory
diseases, MSD, injury and ear diseases. These diseases
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might be due to the presence of hazards at the work-
places known to cause those health problems.
According to the “healthy workers effect” concept, a

lower morbidity rate is expected among workers com-
pared to the general population. However, the compari-
son of the morbidity rate of the current study with the
general population should be taken cautiously. Gener-
ally, workers in integrated factories were distinct from
the general population in many ways; they have free ac-
cess to health service and information, and have a higher
average age of 40 years, whereas the average age in the
general population is 20 years. In addition, 92% of the
study population attended formal education, with only
67% of the general population [42]. This could make a
difference in health-seeking behaviour.
In the early nineteenth century, textile workers in the

US and Europe suffered from multiple diseases, includ-
ing a high prevalence of respiratory health problems
related to textile cotton exposure [43, 44]. The occupa-
tional health and safety standard improvements in
developed countries have reduced workers’ health
problems [32]. Economic globalization pushed textile
factories to developing countries, specifically Asia and
Africa. It seems that work-related health problems were
exported together with the factories but the improved
occupational health and safety standards have been left
behind [45].
One of the strengths of this study was the inclusion of

workers in the factories from all three work departments
of textile, garment, and support. However, we do not
know how representative the disease figures are regard-
ing actual prevalence since the workers may also visit
other health institutions. Conversely, the factory clinics
serve workers free of charge and have a referral to hospi-
tals for advanced diagnosis and treatment; thus, it is very
likely that workers can consult the factory clinics to a
large extent.
On the other hand, the main weakness of this study

was the lack of standard diagnostic codes in the archives
from the health clinics that forced us to use large cat-
egories for diagnoses. We also had limited information
about the worker’s exposure profile and could not col-
lect potential confounder variables such as previous
health condition, current work exposure at the different
departments, housing, living environment, family, behav-
iour and lifestyle-related information. It is subsequently
difficult to know the root causes of various health prob-
lems. Using a control group from another industry
might have improved the study. Comparing groups in-
side the factory have advantages to link health problems
to work conditions as the workers in the three depart-
ments had the same organizational experiences and the
same factory culture. There still however could be self-
selection of workers for the job, and movement of

workers within the departments attributed to health
conditions could be an inherent problem.

Conclusion
About two-thirds of the workers in the integrated textile
factories are diagnosed with different types of diseases,
with a high prevalence of morbidity. The textile and gar-
ment department workers suffered a higher prevalence
of diseases than support department workers, indicating
that some diseases might be related to work in these de-
partments. Work department, sex, age and educational
status were significantly associated with several regis-
tered work-related diseases. Besides, respiratory, MSD,
injuries and ear diseases were higher in quantity than
the general population. Factory clinics seem to be an
essential source of evidence to understand the occupa-
tional disease burden. Comparison of the risk level
among the working departments and the general popula-
tion needs careful attention while interpreting the result
due to the lack of control for the potential confounders.
Further study is needed to investigate the reason for re-
peated clinic consultation and rare chronic diseases such
as cancer, heart diseases, renal diseases, and diabetics in
relation to worker’s exposure profile.

Abbreviations
ACIGH: American Conference of Government Industrial Hygienists; AFI: Acute
febrile illness; AORs: Adjusted odds ratios; CIs: Confidence intervals;
ILO: International Labor Organization; ITF: Integrated textile factory;
LMICs: Low and middle income countries; MSDs: Musculoskeletal disorders;
NORHED: Norwegian Program for Capacity Building in Higher Education and
Research for Development; OHS: Occupational health service; COR: Crude
odds ratio; SPSS: Statistical Package for Social Sciences; USA: United States of
America; UTI: Urinary tract infection; WHO: World Health Organization

Acknowledgements
We would like to thank the factories management and the health clinics staff.

Authors’ contributions
Y.T.Z. planned the study, collected and analyzed data, and drafted the
manuscript in consultation with other authors. B.E.M., M.B., A.K., and W.D.
participated in the design and the collection and analysis of data and
provided scientific support throughout the project and commented on the
manuscript. All authors have read and approved the final manuscript.

Funding
This research was funded by the Norwegian Program for Capacity Building in
Higher Education and Research for Development (NORHED). The funded
agency did not take part in the thesis design, data collection and manuscript
preparation process.

Availability of data and materials
The datasets generated and analyzed during the current study are not
publicly available because the information may be linked to the business
firms but are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study has been submitted to the Addis Ababa University College of
Health Sciences Institutional Review Board (IRB) for ethical review. The study
has granted Ethical approval from the Institutional Review Board with
Protocol number: 057/16/SPH. An official letter from Addis Ababa University
School of Public Health was sent to factories to participate in the study. Prior

Zele et al. BMC Public Health         (2021) 21:1526 Page 13 of 15



to the study the research team visited the factory and discussed with the
factory management and agreed on voluntary participation in the study.
Access to the factory’s human resource and disease diagnosis data was
granted by the factory’s management. We generated a unique identification
number for each worker without the worker’s name in the database during
analysis and reporting to protect privacy. A dissemination workshop was
organized and the finding of the study was presented to factory
management and workers’ representatives.

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Preventive Medicine, School of Public Health, College of
Health Sciences, Addis Ababa University, P O Box 9086, Addis Ababa,
Ethiopia. 2Department of Global Public Health and Primary Care, University of
Bergen, Bergen, Norway. 3Department of Global Public Health and Primary
Care, Centre for International Health, Faculty of Medicine, University of
Bergen, Årstadveien 21, 5009 Bergen, Norway.

Received: 28 August 2020 Accepted: 27 July 2021

References
1. Kim J-O, Traore M, Warfield C. The textile and apparel industry in

developing countries. Text Prog. 2006;38(3):1–64. https://doi.org/10.1533/
tepr.2006.0003.

2. International Trade Center. Textile and clothing value chain road map of
Ethiopia (2016–2020). 2016. http://www.intracen.org. Accessed 24 Apr 2021.

3. Whewell CS, Abrahart EN.Textile. Encyclopædia Britannica. 2020. https://
www.britannica.com/topic/textile. Accessed 23 Apr 2021.

4. Schilling RSF. Byssinosis in the British cotton textile industry. Br Med Bull.
1950;7(1-2):52–6. https://doi.org/10.1093/oxfordjournals.bmb.a073798.

5. Paudyal P, Semple S, Niven R, Tavernier G, Ayres JG. Exposure to dust and
endotoxin in textile processing workers. Ann Occup Hyg. 2011;55(4):403–9.
https://doi.org/10.1093/annhyg/meq084.

6. Tefera Zele Y, Kumie A, Deressa W, Moen BE, Bråtveit M. Reduced cross-shift
lung function and respiratory symptoms among integrated textile factory
workers in Ethiopia. Int J Environ Res Public Health. 2020;17(8):2741. https://
doi.org/10.3390/ijerph17082741 .

7. Khan AMH, Kundi M. Industrial hygiene, occupational safety and respiratory
symptoms in the Pakistani cotton industry. BMJ Open. 2015;5(4):e007266.
https://doi.org/10.1136/bmjopen-2014-007266.

8. Ivester AL, JD Neefus. ILO Encyclopaedia of occupational health and
safety 4th edition. Part XIV. Textile and apparel industries. Textile goods
industry. 2011. https://www.iloencyclopaedia.org/the%2520textile%252
0industry%2520history%2520and%2520health%2520and%2520safety.
Accessed 27 Aug 2020.

9. Zaw AK, Myat AM, Thandar M, Htun YM, Aung TH, Tun KM, et al.
Assessment of noise exposure and hearing loss among workers in textile
mill (Thiamine), Myanmar: a cross-sectional study. Saf Health Work. 2020;112:
199–206.

10. Hossain MD, Afzal A, Mahmudul Hassan Al I, Mahmud I, Imran Ahmed C,
Razin Iqbal K, et al. Prevalence of work related musculoskeletal disorders
(WMSDs) and ergonomic risk assessment among readymade garment
workers of Bangladesh: a cross-sectional study. PLoS One. 2018;13(7):
e0200122. https://doi.org/10.1371/journal.pone.0200122.

11. Aderaw Z, Engdaw D, Tadesse T. Determinants of occupational injury: a
case-control study among textile factory workers in Amhara Regional State,
Ethiopia. J Trop Med. 2011;2011:1–8. https://doi.org/10.1155/2011/657275.

12. Van L, Chaiear N, Sumananont C, Kannarath C. Prevalence of
musculoskeletal symptoms among garment workers in Kandal province,
Cambodia. J Occup Health. 2016;58(1):107–17. https://doi.org/10.1539/joh.1
5-0100-FS.

13. Kabir H, Maple M, Kim Usher Shahidul I. Health vulnerabilities of readymade
garment (RMG) workers: a systematic review. BMC Public Health. 2019;19(1):
70. https://doi.org/10.1186/s12889-019-6388-y.

14. Tiwari R, Pathak M, Zodpey S, Babar V. Morbidity profile of cotton textile
workers. Indian J Community Med. 2001;26:26.

15. Solinap G, Wawrzynski J, Chowdhury N, Zaman H, Abid T, Hoque TA, et al. A
disease burden analysis of garment factory workers in Bangladesh: proposal
for annual health screening. Int Health. 2018;11:42–51.

16. Singh MB, Fotedar R, Lakshminarayana J. Occupational morbidities and their
association with nutrition and environmental factors among textile workers
of desert areas of Rajasthan, India. J Occup Health. 2005;47(5):371–7. https://
doi.org/10.1539/joh.47.371.

17. Ravichandran P, Shah S, Pankaj B. Health problems and risk factors prevailing
among garment workers in Tirupur, Tamil Nadu. Int J Community Med Public
Health. 2018. https://doi.org/10.18203/2394-6040.ijcmph20182166.

18. Nada E, Ebraheem W, Sheta S. Noise-induced hearing loss among workers
in textile factory. Egypt J Otolaryngol. 2014;30(3):243–8. https://doi.org/10.41
03/1012-5574.138484.

19. Tefera Y, Schlünssen V, Kumie A, Deressa W, Moen B, Bråtveit M. Personal
inhalable dust and endotoxin exposure among workers in an integrated
textile factory. Arch Environ Occup Health. 2020;75(7):415–21. https://doi.
org/10.1080/19338244.2020.1743958.

20. Gebremichael G. The prevalence and associated factors of occupational
injury among workers in Arba Minch textile factory, southern Ethiopia: a
cross-sectional study. Occup Med Health Aff. 2015;03:6.

21. Sudha B, Meenaxi T. Occupational health hazards in textiles industry. Asian J
Home Sci. 2014;9:267–71.

22. Rantanen J, Fedotov IA. ILO Encyclopaedia of occupational health and
safety 4th edition. Part II. Health care. Occupational health services.
Standards, principles and approaches in occupational health services. 2011.
https://www.iloencyclopaedia.org/work-related. Accessed 27 Aug 2020.

23. Lesage M. ILO Encyclopaedia of occupational health and safety 4th edition.
Part III. Workers’s compensation system. Work-related diseases and
occupational diseases: the ILO international list. 2011. https://www.
iloencyclopaedia.org/work-related. Accessed 27 Aug 2020.

24. Ethiopian Textile Industry Development Institute. Textile industry
development in Ethiopia: an overview of facts and opportunities. 2014.
https://www.german-tech.org. Accessed 27 Aug 2020.

25. Ministry of Health Ethiopia. Health and health-related indicators. Addis
Ababa: Policy and Planning Directorate; 2019. www.moh.gov.et. Accessed
27 Aug 2020.

26. American Conference of Governmental Industrial Hygienists. TLVs and BEIs
based on the documentation of the threshold limit values for chemical
substances and physical agents, and biological exposure indices. Cincinnati:
ACGIH; 2020.

27. Berberoğlu U, Tokuç B. Work-related musculoskeletal disorders at two textile
factories in Edirne, Turkey. Balk Med J. 2013;30(1):23–7. https://doi.org/10.51
52/balkanmedj.2012.069.

28. Paudyal P, Ayres JG, Semple S, Macfarlane GJ. Low back pain among textile
workers: a cross-sectional study. Occup Med. 2013;63(2):129–34. https://doi.
org/10.1093/occmed/kqs231.

29. Abraha TH, Demoz AT, Moges HG, Ahmmed AN. Predictors of back disorder
among Almeda textile factory workers, North Ethiopia. BMC Res Notes.
2018;11(1):304. https://doi.org/10.1186/s13104-018-3440-4.

30. Lai PS, Christiani DC. Long term respiratory health effects in textile workers.
Curr Opin Pulm Med. 2013;19(2):152–7. https://doi.org/10.1097/MCP.0b013
e32835cee9a.

31. Wang X, Zhang H-X, Sun B-X, Dai H-L, Hang J-Q, Eisen E, et al. Cross-shift
airway responses and long-term decline in FEV1 in cotton textile workers.
Am J Respir Crit Care Med. 2008;177(3):316–20. https://doi.org/10.1164/
rccm.200702-318OC.

32. Merchant JA. Cotton and other textile dusts. In: Patty’s toxicology. Hoboken:
Wiley; 2012. p. 489–98.

33. Akhter S, Rutherford S, Chu C. Sewing shirts with injured fingers and tears:
exploring the experience of female garment workers health problems in
Bangladesh. BMC Int Health Hum Rights. 2019;19(1):2. https://doi.org/10.11
86/s12914-019-0188-4.

34. Thangaraj P, Kannappan S, Chacko T. Occupation-related health status of
women textile workers in Tamil Nadu. Int J Preven Curat Comm Med. 2015;1:4.

35. Punita KP, Subita L, Roy G. Pattern of morbidity among female textile workers
in Puducherry, South India. Int J Med Sci Public Health. 2016;6:140–3.

36. Makurat J, Friedrich H, Kuong K, Wieringa FT, Chamnan C, Krawinkel MB.
Nutritional and micronutrient status of female workers in a garment factory
in Cambodia. Nutrients. 2016;8(11):694. https://doi.org/10.3390/nu8110694.

Zele et al. BMC Public Health         (2021) 21:1526 Page 14 of 15

https://doi.org/10.1533/tepr.2006.0003
https://doi.org/10.1533/tepr.2006.0003
http://www.intracen.org
https://www.britannica.com/topic/textile
https://www.britannica.com/topic/textile
https://doi.org/10.1093/oxfordjournals.bmb.a073798
https://doi.org/10.1093/annhyg/meq084
https://doi.org/10.3390/ijerph17082741
https://doi.org/10.3390/ijerph17082741
https://doi.org/10.1136/bmjopen-2014-007266
https://www.iloencyclopaedia.org/the%2520textile%2520industry%2520history%2520and%2520health%2520and%2520safety
https://www.iloencyclopaedia.org/the%2520textile%2520industry%2520history%2520and%2520health%2520and%2520safety
https://doi.org/10.1371/journal.pone.0200122
https://doi.org/10.1155/2011/657275
https://doi.org/10.1539/joh.15-0100-FS
https://doi.org/10.1539/joh.15-0100-FS
https://doi.org/10.1186/s12889-019-6388-y
https://doi.org/10.1539/joh.47.371
https://doi.org/10.1539/joh.47.371
https://doi.org/10.18203/2394-6040.ijcmph20182166
https://doi.org/10.4103/1012-5574.138484
https://doi.org/10.4103/1012-5574.138484
https://doi.org/10.1080/19338244.2020.1743958
https://doi.org/10.1080/19338244.2020.1743958
https://www.iloencyclopaedia.org/work-related
https://www.iloencyclopaedia.org/work-related
https://www.iloencyclopaedia.org/work-related
https://www.german-tech.org
http://www.moh.gov.et
https://doi.org/10.5152/balkanmedj.2012.069
https://doi.org/10.5152/balkanmedj.2012.069
https://doi.org/10.1093/occmed/kqs231
https://doi.org/10.1093/occmed/kqs231
https://doi.org/10.1186/s13104-018-3440-4
https://doi.org/10.1097/MCP.0b013e32835cee9a
https://doi.org/10.1097/MCP.0b013e32835cee9a
https://doi.org/10.1164/rccm.200702-318OC
https://doi.org/10.1164/rccm.200702-318OC
https://doi.org/10.1186/s12914-019-0188-4
https://doi.org/10.1186/s12914-019-0188-4
https://doi.org/10.3390/nu8110694


37. Hasnain G, Akter M, Sharafat SI, Mahmuda A. Morbidity patterns, nutritional
status, and healthcare-seeking behavior of female garment workers in
Bangladesh. Electron Physician. 2014;6(2):801–7. https://doi.org/10.14661/2
014.801-807.

38. Huq AO, Mahmud HME, Haque KMF. Health status, occupational hygiene &
safety practices among female workers in Bangladesh. Iran J Public Health.
2014;43:172–9.

39. Ahmad SA, Sayed M, Khan MH, Faruquee M, Yasmin N, Hossain Z, et al.
Musculoskeletal disorders and ergonomic factors among the garment
workers. J Prev Soc Med. 2007;26:97–110.

40. Moges H, Yessuf S, Ahmed A. Magnitude and characteristics of occupational
injury in Kombolcha textile factory, north-East Ethiopia. Int J Occup Saf
Ergon. 2013;3:25–9.

41. Stewart Williams J, Ng N, Peltzer K, Yawson A, Biritwum R, Maximova T, et al.
Risk factors and disability associated with low back pain in older adults in
low- and middle-income countries. Results from the WHO Study on Global
AGEing and Adult Health (SAGE). PLoS One. 2015;10:6.

42. Ministry of Education Ethiopia. Education Statistics Annual Abstract, 2010 E.
C. (2017/18). 2018. http://www.moe.gov.et. Accessed 23 Apr 2021.

43. Schilling R, Goodman N. Cardiovascular disease in cotton workers: part I. Br
J Ind Med. 1951;8(2):77–90. https://doi.org/10.1136/oem.8.2.77.

44. Merchant JA, Ortmeyer C. Mortality of employees of two cotton mills in
North Carolina. Chest. 1981;79(Suppl 4):6S–11S. https://doi.org/10.1378/
chest.79.4_Supplement.6S.

45. Khan AJ, Nanchal R. Cotton dust lung diseases. Curr Opin Pulm Med. 2007;
13(2):137–41. https://doi.org/10.1097/MCP.0b013e32802c7ceb.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Zele et al. BMC Public Health         (2021) 21:1526 Page 15 of 15

https://doi.org/10.14661/2014.801-807
https://doi.org/10.14661/2014.801-807
http://www.moe.gov.et
https://doi.org/10.1136/oem.8.2.77
https://doi.org/10.1378/chest.79.4_Supplement.6S
https://doi.org/10.1378/chest.79.4_Supplement.6S
https://doi.org/10.1097/MCP.0b013e32802c7ceb

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Study settings
	Study population
	Data collection
	Measurement of variables
	Statistical analysis

	Results
	Demographic and work characteristics
	Prevalence of registered diseases
	Factors associated with the diagnostic category

	Discussion
	The size of the problem
	Workplace factors
	Personal factors
	Different diagnoses than in the general population

	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

