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Background: Occupational injuries have become one of the most critical

rooting causes paying to infirmities and life-threatening conditions in

developed and developing countries. Workers in the co�ee industry face some

occupational health and safety issues. However, there is limited evidence

on this important public health issue. Hence, this research was conducted

to assess work-related disease symptoms and occupational injuries among

co�ee processing workers in Southwest, Ethiopia.

Methods: A cross-sectional study supplemented with a qualitative method

was done. A total of 721 workers were involved in the study for quantitative

information. In addition, we performed a total of 22 in-depth and five key

informant interviews for generating qualitative evidence. Quantitative data

was collected by an interview-based questionnaire which is adapted from

similar studies. We conducted descriptive, binary logistic, and multivariable

regression analysis as necessary, to ascertain the factors a�ecting occupational

injuries. We collected qualitative data guided by an interview guide, transcribed

verbatim, and analyzed using ATLAS ti version-8 by applying a content analysis

approach. Finally, quotes from participants that had exemplary ideas were

triangulated along with quantitative findings.

Result: The overall prevalence rate of work-related symptoms and

occupational injuries among co�ee processing workers were 21.7 and 13.4%

respectively. Age group 30–39 and 40–49 (Adjusted odds ratio (AOR) 1.95, 95%

CI 1.37, 2.79, (AOR 3.28, 95% CI 1.89, 5.69, respectively, income level (AOR

0.24, 95% CI 0.16, 0.36, p = 0.000), experience (AOR 1.64, 95% CI 1.04, 2.60,

p = 0.034), and smoking cigarette (AOR 5.59, 95% CI 2.78, 11.26, p = 0.000)

were significantly associated with the work-related symptom. In addition,

training related to the job (AOR 11.88, 95% CI1.34, 105.57, p = 0.026) was

significantly associated with occupational injuries among co�ee processing

industry workers.
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Conclusion: The prevalence of work-related symptoms and occupational

injuries was high among co�ee processing industry workers in southwest

Ethiopia. Therefore, there is a need for regulations for both government

and industry owners to advance the occupational conditions and ergonomic

structure of co�ee processing industries.

KEYWORDS

work-related disease symptoms, occupational injuries, co�ee processing industries,

Southwest Ethiopia, work-related symptoms

1. Introduction

Job-related injuries are one of the largest reasons

contributing to disabilities and life-threatening conditions

in developed and developing countries (1–4). Occupational

diseases existing a main public health issue resulting in serious

social and economic problem that could be prevented if

appropriate measures are taken (5, 6). Globally, an estimated

271 million people suffer from occupational injuries, and

2 million die each year as a result of these work-related

injuries (7–9).

The estimated economic loss triggered by occupational

accidents and disease was equivalent to 4% of the world’s

gross national product (10). According to International

Labor Organization, 2.3 million workers die each year from

unintended job-related accidents and diseases. Individuals

belonging to all economic groups hurt fatal injuries, but death

rates due to injury tend to be higher in those from developing

countries where there is an insecure working environment and

less awareness (11, 12).

In Ethiopia, the manufacturing sector and working areas

are growing alarmingly. As a result, the problem of injury is

severe due to the lack of a healthy working environment in

the rate of industrial expansion (1, 13, 14). Moreover, only 5–

10% of the workforce in Ethiopia have access to some kind

of work-related health services and trained workers, limited/no

job-related services and psychosocial stress are exist (15, 16).

Currently, 335/1,000 workers are exposed to occupational

injury per year in small and medium-scale industries. Of these,

17.1% of them were hospitalized, 40% of them for greater than

24 h, 53.9% were absent from work, and 191 days were lost

due to work-related injuries [10. 16]. Another study in Afar

prevailed that the overall prevalence rate was 783 per 1,000

workers with 11% being hospitalized and 153 days lost due to

injuries (17).

Studies in primary coffee processing factories in Uganda

and Sri Lanka have indicated a higher prevalence of acute

respiratory symptoms than among controls. Similarly, an

increased prevalence of chronic respiratory symptoms has been

reported among primary coffee factory workers in Papua New

Guinea and Tanzania (18–20).

Ethiopia is a major producer of coffee in Africa producing

about 500,000 tones every year (21). Ethiopia is the birthplace of

Coffea arabica, which obtained its name from Kaffa where coffee

was first discovered in the southwestern highlands of Ethiopia.

Coffee contributes to about 10% of the Ethiopian gross domestic

product and accounts for more than 25% of the foreign currency

income (20, 22). In Ethiopia, about 15 million people depend on

coffee production directly or indirectly for their living (23).

Ethiopia is one of the 10 top coffee producers in the

world. According to the International coffee organization (ICO),

Ethiopia was the fifth largest coffee producer after Brazil,

Vietnam, Indonesia, and Colombia, with a total production of

498,780 tones; and the seventh largest coffee exporter in the

world (20, 22, 24).

According to the Ethiopian Government figures, in

2019/2020 the total volume and value of Ethiopian’s coffee

export were 196,117 tones and 841.65 million American Dollars

respectively. This volume and value of coffee export when

compared to the 2018/19 export performance shows increment

was increased by 13.9 and 59.3%, respectively (25).

Despite all these facts; in Ethiopia, there is a lack of wide-

ranging data and nationwide research on the rate of work-related

disease symptoms and occupational injuries and its factors in

coffee processing industry workers. Thus, this study aimed to

assess work-related disease symptoms, occupational injuries,

and associated factors among coffee processing workers in the

Bench-Sheko and Kaffa Zones, in southwest Ethiopia.

2. Methods

2.1. Study area and period

The study was conducted in the Bench-Sheko and Kaffa

Zones from February 15 up to June 30, 2021 (Figure 1). These

two zones are among the high coffee-producing districts in

Ethiopia. Their capital towns (Mizan-Aman and Bonga) are at

585 km and 469 km respectively from Addis Ababa, the capital

of Ethiopia, to the southwest direction.

According to reports from the zones’ industry offices; there

are a total of 175 functional coffee processing industries in these

zones. Of these 82 (53 for wet coffee and 29 for dry coffee) are
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FIGURE 1

Map of study area.

FIGURE 2

The schematic presentation of the sampling process.

found in the Bench-Sheko zone and 93 (58 for spike coffee and

35 for dry coffee) are found in the Kaffa zone. The number of

workers in these coffee processing industries varies depending

on the season of coffee harvesting. The number of workers in

these industries varies with time. It increases in the harvesting

season particularly from September to May; since temporary
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FIGURE 3

Body part injured among co�ee industry workers, Bench-Sheko and Kafa zones, May/2021.

employees are involved in coffee processing. And it decreases in

the other seasons.

2.2. Study design

An institution-based cross-sectional study design

supplemented by a qualitative study was conducted.

2.3. Populations

2.3.1. Source population

All of the workers in coffee processing industries found in

the Bench-Sheko and Kaffa zones were the source population.

2.3.2. Study population

All workers in the selected coffee processing industries

found in the Bench-Sheko and Kaffa zones were the

study population.

2.4. Eligibility criteria

2.4.1. Inclusion criteria

Workers who are employed and being on job for at least 6

months were included.

2.4.2. Exclusion criteria

Administrative workers were not included (for the

quantitative study) because they may not be involved

directly in tasks that put them at risk for occupational

injuries. Besides, workers who had chronic illnesses and

who had a previous history of musculoskeletal health

problems not related to their occupation were excluded from

the study.

2.5. Sampling size and
sampling techniques

2.5.1. Sampling size determination

2.5.1.1. For quantitative study

The sample size was calculated using a single population

proportion formula taking the prevalence of cough among

coffee processing industries workers in Ethiopia which were

46.4% (25). In addition to this, taking a confidence level of

95%, a margin of error of 5%, and a design effect of 2, the

sample size became 765. But considering a non-response rate

of 10%, about 842 workers were considered (Figure 2) to be

included in the study, even though we received a response from

only 721 workers.

2.5.1.2. For qualitative study

In-depth interviews with 22 purposively selected workers

and five key informant interviews were conducted based on the

saturation of the information.
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2.5.2. Sampling technique

2.5.2.1. For quantitative study

First, among the total coffee processing industries found

in both zones, 30% of each type of coffee processing industry

were selected randomly from each zone. Then, allocating

proportionally, the final sample was selected by a systematic

random sampling technique using the list of workers, which was

obtained from the registries of industries, as a sampling frame.

2.5.2.2. For qualitative study

A purposive sampling technique was employed and an in-

depth interviewwas conducted with a total of 22 individuals who

are assumed to have better information on the issue, and a total

of five key informants who were from the administrative unit

were involved in the study.

2.6. Operational definition

➢ Occupational injury– any physical injury condition

sustained by a worker in connection with the performance

of their work in coffee processing industries.

➢ Work-related disease symptoms– symptoms of diseases

that the workers developed during their stay in the coffee

processing industries. In this study we have assessed the

diseases’ symptoms which include respiratory symptoms

(cough, wheezing, and breathlessness) and musculoskeletal

symptoms (lower back pain, shoulder and neck pains).

➢ Shoulder and neck pains–ache, pain, or discomfort felt at

a time in the shoulder and neck (cervico-brachial region) in

the last 6 months.

➢ Lower back pain–perceived self-reported pain and/or

discomfort, localized between the coastal margin (bottom

of the ribs) and above the inferior gluteal folds (top of

the legs) which have lasted for days or weeks during the

last 6 months.

➢ Respiratory symptoms–having at least one of cough,

shortness of breath, or wheezing.

➢ Cough–participants were considered to have a cough at

least if they cough first thing in the morning, cough during

the day or night, cough as much as four to six times a day

for a week, or cough on most days for as much as three

consecutive months of the year.

➢ Work-related shortness of breath–participants were

considered to be experiencing work-related shortness of

breath if they usually experienced chest tightness while at

work or just after work.

➢ Wheezing–participants were considered to be

experiencing wheezing if their chest ever sounded

wheezy (whistling sound).

➢ Hazards–a physical situation with a potential for human

injury, damage to property, damage to the environment, or

some combination of these.

2.7. Data collection and quality controls

2.7.1. For quantitative study

The interviewer-administered structured questionnaire,

which was adapted from similar studies was used (11, 19, 25–

28). The disease symptoms mainly respiratory symptoms were

assessed using the standardized questionnaire adopted

from the American Thoracic Society (ATS) (29). In

addition, musculoskeletal symptoms were assessed using

the standardized Nordic questionnaire for the analysis of

musculoskeletal symptoms (30). The questionnaire was

translated to Amharic, and back-translated to English to

ensure consistency. The data were collected by BSc. nurses

and public health officers. Two days of training were given

to data collectors about the objective of the study, the

contents of the questionnaire, ways of interviews, and other

related issues. A pretest was conducted on 5% of the samples

in coffee processing industries that were not part of the

actual study.

2.7.2. For qualitative study

In-depth interviews and key informant interviews were

conducted by two of the principal investigators using interview

guides. The interviews were conducted in quiet places and

responses were recorded by audio recorder.

2.8. Data entry, processing, and analysis

After checking for errors data were entered into Epi-

data manager version 4.6.0.2 and exported to SPSS version

22 for analysis. The descriptive analysis was made using

frequencies and proportions (percentages). Binary logistic

regression was used to identify the association between the

dependent and independent variables (work-related symptoms

and occupational injuries). Variables with a P < 0.25 at bi-

variable analysis were candidates for multivariable analysis.

In multivariable logistic regression p < 0.05 was used to

identify the significant factors affecting the outcome variables.

Both the crude and adjusted odds ratios with the respective

95% confidence intervals were used to assess the strength of

the association.

3. Results

In this study, multiple issues were addressed through

a quantitative and qualitative approach. The qualitative

study has focused on the experience of workers at coffee

processing organizations mainly addressing issues related

to awareness of occupational safety, utilization of personal

protective equipment, the experience of work-related
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injuries, and experience of work-related musculoskeletal

and respiratory diseases. Similarly, the quantitative study

assessed and presented figurative data on the given issues.

Details of the results are presented here below under

different sections.

3.1. Socio-demographic and other
general characteristics of the
respondents

Out of a sample size of 842, a total of 721 workers

participated in the quantitative studies, which makes a response

rate of 85.6%. About half (48.1%) of the respondents were found

in the age category of 19–29 years. The majority (60.2%) of the

participants weremale and about two third (64.9%) had attended

primary education (Table 1).

3.2. Occupational safety experience and
behavioral characteristics of the
respondents

All qualitative study participants were asked to define what

occupational safety means and their experience regarding the

occupational safety policy and related concepts. Accordingly,

they have expressed as it does mean securing safety like

protecting from injuries and exposure to risky conditions

or reducing the risk of workers during their engagement

in different given activities. Of course, they have described

that they lack detailed information about the policy that

focuses on such issues and can’t mention any article or

present a document. The key informants have reported as

there is different health information dissemination to workers

regarding occupational safety, how to preserve, and health

and do works safely by following basic health protocols.

The coffee processing organizations have clinics that serve

the workers and it has also a referral system for advanced

health problems.

3.2.1. Utilization of personal
protective equipment

All study participants have reported as personal protective

materials are the most important things for any workers to

facilitate activities, and reduce and avoid any risks to health and

life. The most commonmaterials reported to be used by workers

include clothing, masks, gowns, gloves, and goggles. However,

study participants have discussed as there is an interruption

of material provision, quality problems, and inadequacy in

terms of amount and timely replacement. Multiple things were

TABLE 1 Socio-demographic and other general characteristics of the

respondents, May/2021, Bench-Sheko and Kafa Zone.

Variables Categories Frequency Percent

Age in years 19–29 347 48.1

30–39 258 35.8

40–49 102 14.1

≥50 14 1.9

Sex Male 434 60.2

Female 287 39.8

Monthly

income in ETB

<1,000 152 21.1

≥1,000 569 78.9

Educational

status

Can’t read and

write

81 11.2

Can read and

write

66 9.2

Primary (Grade

1–8)

468 64.9

Secondary (Grade

9-12)

106 14.7

Marital status Single 285 39.5

Married 399 55.3

Divorced

and widowed

37 5.1

Religion Orthodox 330 45.8

Protestant 293 40.6

Muslim 73 10.1

Others 25 3.5

Ethnicity Bench 135 18.7

Sheko 137 19.0

Amhara 58 8.0

Oromo 61 8.5

Kafa 315 43.7

Other 15 2.1

Employment

status

Permanent 126 17.5

Temporary 595 82.5

Working

location

Within

the industry

258 35.8

Out of

the industry

328 45.5

Both 135 18.7

Service years in

the industry

≤3 years 592 82.1

>3 years 129 17.9

(Continued)
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TABLE 1 (Continued)

Variables Categories Frequency Percent

Ever took job

related safety

and health

training

Yes 81 11.2

No 640 88.8

Ever exposed to

pesticide

Yes 29 4.0

No 692 96.0

Time of

pesticide

exposure

Within this year 20 2.8

Before this year 9 1.2

Working hour Less or equals to 8 713 98.9

More than 8 8 1.1

Location of the

kitchen

Inside the

living room

98 13.6

Outside the

living room

623 86.4

Fuel type used

for cooking

Electric 1 0.1

Wood 700 97.1

Charcoal 20 2.8

Body mass

index in kg/m2

<18.5 35 4.9

18.5–24.99 593 82.2

>25 93 12.9

TABLE 2 Types of work-related health problems among workers in

co�ee industries, Bench-Sheko and Kafa Zones, May/2021.

Types of
health
problems

Duration
category

Frequency Percent

Respiratory

diseases

Less than a month 70 9.7

At least 1 month 87 12.1

Occupational

injury

Less than a month 6 0.8

At least 1 month 91 12.6

mentioned to be the reason for the gaps in the area and mostly

it was found to be due to under planning, budget problem, and

improper utilization of the available materials.

3.2.2. Occupational injury among study
participants

The coffee processing workers engage in different activities

like lifting heavy loads, cutting different materials and

TABLE 3 Types of work related disease symptoms among workers in

co�ee industries, Bench-Sheko and Kafa Zones, May/2021.

Type of symptoms Frequency Percent

Pain around neck and shoulder 114 15.8

Lower back pain 353 49.0

Cough 186 25.80

Shortness of breath 66 9.2

Wheeze 66 9.2

Overall work related symptoms 398 55.2

wood, and collecting and packing the coffee. For doing

that; they may use different sharp materials, machines,

and chemicals and as a result, may face injuries. The

following figure indicates the common kinds of bodily injury

(Figure 3).

Through a qualitative approach; the most common kinds

of injuries and health-related problems reported by participants

include: machine hand cutting injury, pole injury, falling, snake

bite, and back pain during carrying heavy loads. Many of

them have been treated in the clinics and get recovered but

sometimes the problem may end in complications, disability,

and even death. The reasons for the occurrence of injury

could be failing to take necessary care or lack of convenient

working space and what makes the outcome poor could be

late treatment, lack of adequate treatment, or irreversibility

of the damage. It was also reported as there is no or

enough compensation.

3.3. Work-related disease symptoms

Working environment and work conditions are among

determining factors of health, and people may face different

health problems while they are on their routine work. Workers

from coffee processing industries included in this study have

reported a history of respiratory diseases, occupational injuries,

and different disease symptoms especially related to respiratory

and musculoskeletal systems. The following tables indicate the

most common types of health problems and disease symptoms

(Tables 2, 3).

Through a qualitative approach, the study participants

have reported that the coffee processing area has much

exposure to dust particles and pollens which may affect

the respiratory system. People who are allergic might be

sensitive and others could also develop certain health problems

related to the breathing system. When asked if they ever

have faced respiratory system-related diseases during their

working period, some of them have reported repeated cough,

sinusitis, wheezing, and breathing difficulty which challenges

their life.
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TABLE 4 Factors associated with work-related disease symptoms among workers in co�ee industries, Bench-Sheko and Kafa Zones, May/2021.

Variables Variables’ category Work related symptoms COR (95%CI) AOR (95%CI) P value

No Yes

Age 19–29 77 270 1 1 1

30–39 39 219 1.86 (1.34, 2.59) 1.95 (1.37, 2.79) 0.000∗

40–49 23 79 2.62 (1.63, 4.19) 3.28 (1.89, 5.69) 0.000∗

≥50 4 10 0.63 (0.21, 1.93) 0.94 (0.27, 0.27) 3.274

Sex Male 177 257 1.50 (1.11, 2.03) 0.87 (0.60, 1.25) 0.441

Female 146 141 1 1 1

Income in ETB <1,000 38 114 1.25 (0.17, 0.37) 1.24 (0.16, 0.36) 0.000∗

≥1,000 101 468 1 1 1

Service year ≤3 years 86 506 1.27 (0.86, 1.85) 1.64 (1.04, 2.60) 0.034∗

>3 years 39 90 1 1 1

Working location Within the industry 103 419 1.42 (0.93, 2.16) 1.67 (1.00, 2.77) 0.051

Out of the industry 18 134 1.02 (0.69, 1.53) 1.40 (0.86, 2.28) 0.173

Both 11 36 1 1 1

PPE use Yes 68 127 1.76 (1.25, 2.47) 1.32 (0.88, 1.97) 0.177

No 255 271 1 1 1

Ever smoking cigarette Yes 11 70 6.05 (3.15, 11.65) 5.59 (2.78, 11.26) 0.000∗

No 312 328 1 1 1

∗Significant at p < 0.05.

3.4. Factors associated with work-related
disease symptoms and occupational
injuries

During the bi-variable analysis, age, sex, income level,

service year, working location, history of ever smoking, and

personal protective equipment use were factors associated

with work-related symptoms. However, age, income, service

year, and history of smoking were independently associated

factors. Likewise, age, income, service year, history of job-related

training, pesticide exposure, personal protective equipment use,

and current smoking status were associated with work-related

(occupational) injuries during bi-variable analysis. However,

only job-related training was significantly associated with

occupational injuries. The details of bivariable and multi-

variable analyses for both outcome variables were given in the

following two tables (Tables 4, 5).

4. Discussion

In our study, the overall prevalence rate of respiratory

symptoms among coffee processing workers was 21.7%. The

result is consistent with other studies done in Tanzania,

Ethiopia, Papua New Guinea, and Uganda (31–33). All of these

studies revealed that coffee workers have a high prevalence of

respiratory health problems. However, our present study found

a higher prevalence of some of the respiratory symptoms (such

as cough 25.8%) compared with the studies done among coffee

industry workers in Tanzania, Uganda, and Ethiopia (28, 34).

This might be due to the higher personal total dust exposure in

southwest Ethiopia’s coffee processing industries. The different

methods of coffee pre-processing might be another reason (4,

28). One of the study participants depicted the issues as follows:

“I have repeatedly experienced common cold and

breathing problem and I think it is due to the waste around

the working area like accumulation of garbage and liquid

waste. . . and sometimes I visit the clinic, take treatment and

sometimes use home treatments. . . ”

Occupational safety and health problems are becoming

major challenges in Ethiopia because of low occupational hazard

awareness, lack of factory safety and health policy, and inefficient

safety management systems (24). In our study, the overall

occupational injuries among coffee processing industry workers

were 13.4%. Work-related injuries were significant problems for

the coffee processing industry workers. A total of 353 (49%)

workers experienced low back pain during the last year, and 114

(15.8%) faced pain around the neck and shoulder during their

current job. This work-related pain was considered to be severe
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TABLE 5 Factors associated with work related injuries, Bench-Sheko and Kafa Zones, May/2021.

Variables Variables’
category

Occupational injury COR (95%CI) AOR (95%CI) P value

Yes No

Age 19–29 70 277 1 1 1

30–39 49 209 1.08 (0.72, 1.62) 1.25 (0.08, 19.45) 0.871

40–49 34 68 0.51 (0.31, 0.82) 1.90 (0.12, 29.39) 0.646

≥50 2 12 1.52 (0.33, 6.93) 2.69 (0.15, 49.81) 0.506

Income in ETB <1,000 43 109 0.62 (0.41, 0.94) 0.70 (0.11, 4.31) 0.696

≥1,000 112 457 1 1 1

Service year ≤3 years 106 486 1 1 1

>3 years 49 80 0.36 (0.24, 0.54) 0.68 (0.20, 2.35) 0.543

PPE use Yes 74 121 0.30 (0.21, 0.43) 0.36 (0.11, 1.23) 0.102

No 81 445 1 1 1

Currently smoking cigarette∗∗ Yes 16 36 2.60 (1.01, 6.70) 0.55 (0.17, 1.77) 0.315

No 15 13 1 1 1

Training related with job Yes 30 51 1 1 1

No 125 515 2.42 (1.48, 3.96) 11.88 (1.34, 105.57 ) 0.026∗

Pesticide exposure Yes 13 16 1 1 1

No 142 550 3.15 (1.48, 6.69) 1.05 (0.10, 10.80) 0.969

∗Significant at p < 0.05.
∗∗Since all the participants were not smoking currently, four cells will not add up to 721.

enough for most workers to seek medical attention or take days

off. Moreover, study participants in coffee processing industries

substantiate this finding and explained the issues as follows:

“My friend was hand broken, His fracture was due to

falling by sliding and he was treated traditionally and healed

after he got sick leave with pay. But there was no additional

support given for him.”

“I was fallen earlier when washing coffee during

harvesting time, due to sliding and was sick for 6 months

having no sick leave without payment, and at that time I was

not able to feed my family. The company did even not cover

my treatment expense. The reason for my falling is, due to

lack of necessary protective equipment and I was unable to

overcome the hardship of the heavy work even not eaten well.”

“Cutting wounds by sharp equipment and machines up

to death rarely, falling, fractures, disability; possible reasons

for the accidental injuries are not following the necessary self-

care during using long ladders that ends in falling. Lack of

sufficient PPE, due to this, there are several workers walk by

crutches ad suffer from chronic back pains.”

These findings are lower than other studies conducted in

small-scale industries in Nigeria and Ethiopia (4, 12, 28). This

might be due to seasonal variation and the working condition of

the industries.

In the current study, age, income, service year, and

smoking cigarettes were significantly associated with work-

related symptoms. Coffee processing industry workers who

have age group 30–39 and 40–49 were 1.95 and 3.28 times

more likely to have work-related disease symptoms respectively.

This could be attributable to workers who have children

might spend more time in the routine activities and coffee

processing area and face more exposure to occupational

hazards (4).

Besides, coffee processing industry workers who have a

monthly income of <10,000 ETB were 1.24 times more likely to

have occupational-related disease symptoms. This might be due

to workers who have less income could be unable to purchase

personal protective equipment. As a result, working without

using complete body covering PPE could expose the worker’s

body to different kinds of occupational hazards. This study

is comparable with other studies done in Tanzania, Ethiopia,

Papua New Guinea, and Uganda on coffee processing industry

workers (27, 31, 32).

Coffee processing industry workers whoworked less or equal

to 3 years were 1.64 times more likely to have work-related
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disease symptoms. The reason for being exposed to this

level relates directly to the length of time workers spent on

coffee processing activities. Similarly, studies done in Uganda

and Tanzania (3, 4) showed that working experience was

significantly associated with work-related symptoms among

coffee processing industry workers. In addition, another

study done in Ethiopia showed that work experience was

significantly associated with occupational health conditions

(11, 13, 25). Another possible reason for exposure to

occupational health risks might be staying for a long time

as coffee processing workers, which increases exposure to

determinant factors.

Furthermore, coffee processing industry workers who smoke

cigarettes were 5.59 times more likely to have work-related

disease symptoms compared to their counterparts. This result

contradicts other studies done in Ethiopia and Tanzania in

which smoking cigarettes was not significantly associated with

a respiratory infection and work-related symptoms (19, 27, 28,

34). This might be the smoking habit of the study participants.

In addition, coffee processing industry workers who did not take

training related to jobs were 11.88 times more likely to have

occupational injuries compared with their counterparts. This

finding was higher than a similar study conducted in Papua New

Guinea (35).

5. Conclusion

The prevalence of work-related symptoms and occupational

injuries is high among coffee processing industry workers in

southwest Ethiopia. Some socio-demographic and workplace

factors, which include age, income, service year, and smoking

cigarettes, were found to be significantly associated with work-

related disease symptoms. In addition, training related to the

job has also been significantly associated with work-related

injuries. Hence, it is important to provide appropriate and

full body cover personal protective equipment with adequate

training and manage the working hours. Moreover, there

is a need for regulations at both government and private

(factory owners) levels to improve the working conditions and

ergonomic structure of coffee processing industries. Besides,

it is important to have further studies to quantify the

ergonomic hazards, especially chemical and dust level exposure,

are recommended.

Data availability statement

The raw data supporting the conclusions of this article will

be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed

and approved by Mizan-Tepi University College of Medicine

and Health Sciences Research Ethical Review Committe. The

patients/participants provided their written informed consent to

participate in this study.

Author contributions

BM, NS, and WW have analyzed the data and

prepared the manuscript. MT and SN have reviewed the

manuscript. All authors have participated in writing the

protocol and data collection and read and approved the

final manuscript.

Funding

The authors acknowledge Mizan-Tepi University for

financial support.

Acknowledgments

The authors acknowledge Mizan-Tepi University for

financial and material support. In addition, the authors

express their appreciation and thanks to data collectors,

supervisors, and local administrators for overall facilities during

the survey.

Conflict of interest

The authors declare that the research was conducted in

the absence of any commercial or financial relationships

that could be construed as a potential conflict

of interest.

Publisher’s note

All claims expressed in this article are solely those

of the authors and do not necessarily represent those

of their affiliated organizations, or those of the publisher,

the editors and the reviewers. Any product that may be

evaluated in this article, or claim that may be made by

its manufacturer, is not guaranteed or endorsed by the

publisher.

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1034957
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Mekonnen et al. 10.3389/fpubh.2022.1034957

References

1. Binion E, Gutberlet J. The effects of handling solid waste on the wellbeing of
informal and organized recyclers: a review of the literature. Int J Occup Environ
Health. (2012) 18:43–52. doi: 10.1179/1077352512Z.0000000001

2. Njaka S, Mohd Yusoff D, Anua SM, Kueh YC, Edeogu CO. Musculoskeletal
disorders (MSDs) and their associated factors among quarry workers in Nigeria: a
cross-sectional study.Heliyon. (2021) 7:e06130. doi: 10.1016/j.heliyon.2021.e06130

3. Nakata A, Ikeda T, Takahashi M, et al. The prevalence and correlates of
occupational injuries in small-scale manufacturing enterprises. J Occup Health.
(2006) 48:366–76. doi: 10.1539/joh.48.366

4. Tadesse S, Israel D. Occupational injuries among building construction
workers in Addis Ababa, Ethiopia. J Occup Med Toxicol. (2016) 11:1–6.
doi: 10.1186/s12995-016-0107-8

5. Norman ID, Kretchy JP, Brandford E. Neck, wrist and back pain among solid
waste collectors: case study of a Ghanaian waste management company. Open
Public Health J. (2013) 6:59. Available online at: https://openpublichealthjournal.
com/contents/volumes/V6/TOPHJ-6-59/TOPHJ-6-59.pdf

6. Tadesse T, Kumie A. Prevalence and factors affecting work-related injury
among workers engaged in Small and Medium-scale industries in Gondar wereda,
North Gondor zone, Amhara Regional State, Ethiopia. Ethiop J Heal Dev. (2007)
21:1. doi: 10.4314/ejhd.v21i1.10028

7. Chau N, Mur JM, Touron C, Benamghar L, Dehaene D. Correlates of
occupational injuries for various jobs in railway workers: a case-control study. J
Occup Health. (2004) 46:272–80. doi: 10.1539/joh.46.272

8. Abera Kumie T. Kiros Berhane JS. Occupational health and safety in ethiopia.
Ethiop Heal Dev. (2017) 30:17–27.

9. Hämäläinen P, Takala J, Saarela KL. Global estimates of occupational accidents.
Saf Sci. (2006) 44:137–56. doi: 10.1016/j.ssci.2005.08.017

10. Ahn YS, Bena JF, Bailer AJ. Comparison of unintentional fatal occupational
injuries in the Republic of Korea and the United States. Inj Prev. (2004) 10:199–205.
doi: 10.1136/ip.2003.004895

11. Habtu Y, Kumie A, Tefera W. Magnitude and factors of occupational injury
among workers in large scale metal manufacturing industries in Ethiopia. Open
Access Libr J. (2014) 01:1–10. doi: 10.4236/oalib.1101087

12. Melaku HS, Tiruneh MA. Occupational health conditions and associated
factors among municipal solid waste collectors in Addis Ababa, Ethiopia. Risk
Manag Healthc Policy. (2020) 13:2415–23. doi: 10.2147/RMHP.S276790

13. Berhe A, Yemane D, Gebresilassie A, Terefe W, Ingale L. Occupational
medicine & health affairs magnitude of occupational injuries and associated factors
among small- scale industry workers in Mekelle City, Northern Ethiopia. Occup
Med Heal Aff. (2015) 3:3. doi: 10.4172/2329-6879.1000197

14. Asrul Ahmad M, Ayuni Shafie F, Izwan Masngut M, Azman Megat Mokhtar
M, Mujid Abdullah A. Work-related musculoskeletal disorders among workers
in food manufacturing factories in Hulu Langat, Selangor, Malaysia. Malaysian J
Med Heal Sci. (2021) 17:2636–9346. Available online at: https://medic.upm.edu.
my/upload/dokumen/2021112318520911)_2021_0458.pdf

15. Jayakrishnan T, Thomas B, Rao B, George B. Occupational health problems
of construction workers in India. Int J Med Public Heal |. (2013) 3:225–9.
doi: 10.4103/2230-8598.123415

16. Gebremeskel TG, Yimer T. Prevalence of occupational injury and associated
factors among building construction workers in Dessie town, Northeast Ethiopia;
(2018). BMC Res Notes. (2019) 12:4–9. doi: 10.1186/s13104-019-4436-4

17. Izoue TM, UuskonenMSH, Uto TM,Oskinen KK, UsmanKH, ErgströmMB.
Analysis of Japanese occupational health services for small and medium- analysis
of Japanese occupational health services for small- and medium-scale enterprises
in comparison with the finnish system. (1999) 2018:1–7. doi: 10.1539/joh.41.115

18. Kibret H, Kassahun Y, Gemechu L, Geleta D. Prevalence and associated
factors with work related injuries among workers in Etab soap and

detergent factory Hawassa, Ethiopia. MOJ Public Heal. (2018) 773:180–7.
doi: 10.15406/mojph.2018.07.00225

19. Abaya SW, Bråtveit M, Deressa W, Kumie A, Moen BE. Respiratory
health among hand pickers in primary coffee-processing factories of Ethiopia.
J Occup Environ Med. (2019) 61:565–71. doi: 10.1097/JOM.00000000000
01613

20. Abaya SW, Bråtveit M, Deressa W, Kumie A, Tenna A, Moen BE. Microbial
contamination of coffee during postharvest on farm processing: a concern for
the respiratory health of production workers. Arch Environ Occup Heal. (2020)
75:201–8. doi: 10.1080/19338244.2019.1592094

21. AmamoAA. Coffee production andmarketing in Ethiopia. (2014) 6:109–122.
Available online at: www.iiste.org

22. Cressey D. Widely used herbicide linked to cancer. Nature. (2015) 205:1–8.
doi: 10.1038/nature.2015.17181

23. Gebreyesus T. Determinants of Coffee Export Performance in Ethiopia. J.
Econ. Sustain. Dev. (2015). 6:147–158. Available online at: www.iiste.org

24. Union E. Brewing up a Sustainable Coffee Supply Chain The Social
Responsibility of Coffee Roasters and Private Label Coffee in Finland. European
Union (2016). Available online at: https://finnwatch.org/images/pdf/FW_Coffee_
report_18102016.pdf

25. Hanna Mersha STM and LD. Prevalence of occupational injuries and
associated factors among construction workers in Addis. J Public Heal Epidemiol
Full. (2017). 9:1–8. doi: 10.5897/JPHE2016.0883

26. Khan AW, Moshammer HM, Kundi M. Industrial hygiene, occupational
safety and respiratory symptoms in the Pakistani cotton industry. BMJ Open.
(2015) 5:1–8. doi: 10.1136/bmjopen-2014-007266

27. Abaya SW, Bråtveit M, Deressa W, Kumie A. Moen BE. Personal dust
exposure and its determinants among workers in primary coffee processing in
Ethiopia. AnnWork ExpoHealth. (2018) 62:1087–95. doi: 10.1093/annweh/wxy079

28. Abaya SW, Bråtveit M, Deressa W, Kumie A, Moen BE. Reduced lung
function among workers in primary coffee processing factories in Ethiopia:
a cross sectional study. Int J Environ Res Public Health. (2018) 15:11.
doi: 10.3390/ijerph15112415

29. Kuorinka I, Jonsson B, Kilbom A, Vinterberg H. Standardised Nordic
questionnaires for the analysis of musculoskeletal symptoms. Appl Ergon.
(1987) 18:233–7.

30. Scherzer T, Rugulies R, Krause N. Work-related pain and injury and barriers
to workers’ compensation among Las Vegas hotel room cleaners. Am J Public
Health. (2005) 95:483–8. doi: 10.2105/AJPH.2003.033266

31. Sakwari G, Mamuya SHD, Bråtveit M, et al. Respiratory symptoms, exhaled
nitric oxide, and lung function amongworkers in Tanzanian coffee factories. JOEM.
(2013) 55:544–51. doi: 10.1097/JOM.0b013e318285f453

32. Sakwari G, Bråtveit M, Mamuya SHD, Moen BE. Dust exposure and
chronic respiratory symptoms among coffee curing workers in Kilimanjaro: a cross
sectional study. BMC Pulm Med. (2011) 11:54. doi: 10.1186/1471-2466-11-54

33. Raghu Nath Subedi B. Comparative analysis of dry and wet processing
of coffee with respect to quality in Kavre district, Nepal. In: A research project
submitted to Larenstein University of Professional Education in Partial Fulfillment
of the Requirements for degree of Master of Ag. Larenstein University of Professional
Education (2010). Available online at: https://edepot.wur.nl/166282

34. Bråtveit M, Abaya SW, Sakwari G, Moen BE. Dust exposure and
respiratory health among workers in primary coffee processing factories in
Tanzania and Ethiopia. Front Public Heal. (2021) 9:1–8. doi: 10.3389/fpubh.2021.
730201

35. Smith D, Brott K, Koki G. Respiratory impairment in coffee factory
workers in the Asaro Valley of Papua New Guinea. Br J ofIndustrial Med. (1985)
42:495–8.

Frontiers in PublicHealth 11 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1034957
https://doi.org/10.1179/1077352512Z.0000000001
https://doi.org/10.1016/j.heliyon.2021.e06130
https://doi.org/10.1539/joh.48.366
https://doi.org/10.1186/s12995-016-0107-8
https://openpublichealthjournal.com/contents/volumes/V6/TOPHJ-6-59/TOPHJ-6-59.pdf
https://openpublichealthjournal.com/contents/volumes/V6/TOPHJ-6-59/TOPHJ-6-59.pdf
https://doi.org/10.4314/ejhd.v21i1.10028
https://doi.org/10.1539/joh.46.272
https://doi.org/10.1016/j.ssci.2005.08.017
https://doi.org/10.1136/ip.2003.004895
https://doi.org/10.4236/oalib.1101087
https://doi.org/10.2147/RMHP.S276790
https://doi.org/10.4172/2329-6879.1000197
https://medic.upm.edu.my/upload/dokumen/2021112318520911)_2021_0458.pdf
https://medic.upm.edu.my/upload/dokumen/2021112318520911)_2021_0458.pdf
https://doi.org/10.4103/2230-8598.123415
https://doi.org/10.1186/s13104-019-4436-4
https://doi.org/10.1539/joh.41.115
https://doi.org/10.15406/mojph.2018.07.00225
https://doi.org/10.1097/JOM.0000000000001613
https://doi.org/10.1080/19338244.2019.1592094
www.iiste.org
https://doi.org/10.1038/nature.2015.17181
www.iiste.org
https://finnwatch.org/images/pdf/FW_Coffee_report_18102016.pdf
https://finnwatch.org/images/pdf/FW_Coffee_report_18102016.pdf
https://doi.org/10.5897/JPHE2016.0883
https://doi.org/10.1136/bmjopen-2014-007266
https://doi.org/10.1093/annweh/wxy079
https://doi.org/10.3390/ijerph15112415
https://doi.org/10.2105/AJPH.2003.033266
https://doi.org/10.1097/JOM.0b013e318285f453
https://doi.org/10.1186/1471-2466-11-54
https://edepot.wur.nl/166282
https://doi.org/10.3389/fpubh.2021.730201
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Work-related disease symptoms and occupational injuries among coffee processing industry workers in Bench-Sheko and Kaffa Zones Southwest, Ethiopia: A mixed-method study
	1. Introduction
	2. Methods
	2.1. Study area and period
	2.2. Study design
	2.3. Populations
	2.3.1. Source population
	2.3.2. Study population

	2.4. Eligibility criteria
	2.4.1. Inclusion criteria
	2.4.2. Exclusion criteria

	2.5. Sampling size and sampling techniques
	2.5.1. Sampling size determination
	2.5.1.1. For quantitative study
	2.5.1.2. For qualitative study

	2.5.2. Sampling technique
	2.5.2.1. For quantitative study
	2.5.2.2. For qualitative study


	2.6. Operational definition
	2.7. Data collection and quality controls
	2.7.1. For quantitative study
	2.7.2. For qualitative study

	2.8. Data entry, processing, and analysis

	3. Results
	3.1. Socio-demographic and other general characteristics of the respondents
	3.2. Occupational safety experience and behavioral characteristics of the respondents
	3.2.1. Utilization of personal protective equipment
	3.2.2. Occupational injury among study participants

	3.3. Work-related disease symptoms
	3.4. Factors associated with work-related disease symptoms and occupational injuries

	4. Discussion
	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


