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Abstract

Background: Back pain is a very common public health problem in the manufacturing industry and a major
cause of disability that affects work performance and wellbeing. Currently, in Ethiopia manufacturing
sectors, including automotive manufacturing, is growing well but there is poor culture of work place health
and safety in the manufacturing sectors. In the process of automotive production, certain mechanical tasks
like manual handling, lifting, pushing or pulling heavy objects increased back problem. Which is not
frequently studied and there is little evidence on this problem in automotive manufacturing industry,
especially in Ethiopia there is no study to the author’s knowledge. So studying about the impact of back
pain among automotive industry workers is one of the key issues in improving worker’s health and safety.
Objective: The aim of this study was to assess the prevalence of back pain and disability status in an
Ethiopian Automotive Industry workers.

Method: A cross sectional study was conducted among 412 Bishoftu Automotive Industry workers from
February 2017 to May 2018. Simple random sampling technique was applied to select participants from
each departments of production factories. The data was collected by face-to-face interview using standard
Nordic and Oswestry Back Pain Disability Index tools. The analysis was done by using SPSS version 24.
Bivariate and multivariate logistic regression analyses were used to determine associations.

Results: The prevalence of work related back pain among automotive production factory workers during
the last 12 months and the last seven days were 51.7% and 25% respectively. The prevalence of back pain
related disability was 87%. The risk factors of the work related back pain that were identified include; work
experience (11-15 years)[AOR: 0.02, 95%CI(0.001-0.46)], tasks that involve bending and twisting [AOR:
2.03, 95%CI(1.19-3.45)] and lifting of heavy loads [AOR: 4.89, 95%CI(2.83-8.47)].

Conclusion and recommendations: This study showed a high prevalence of back pain among automotive
industry workers. Furthermore, this study verified workers with back pain and more specifically those
working in tasks that involve with the identified associated risk factors were suffer from disability. The
problem should have got attention to promote the health and safety of workers to prevent and for early
detection and intervention should be planned for those who develop the problem in the automotive

manufacturing industry to reduce effects of disability.

Key words: Back pain, lower back pain, upper back pain, disability

Vi



1. Introduction

1.1 Background
There is a growing interest in the subject of musculoskeletal disorders (MSDs) related to the
workplace, due to the increasing number of workers suffering from these disorders. Back pain is
one of the leading musculoskeletal disorders and it is an important public health, economic and
social problem. It is any non-traumatic musculoskeletal disorder affecting the upper and lower

back regardless of its diagnosis, that was not secondary to another disease or injury (1).

Back pain is a very common health problem and a major cause of disability that affects work
performances and well-being worldwide. The global point prevalence of LBP has been estimated
to be 9.4% (2). The Global Burden of Disease estimate showed LBP results in more disability than
any other condition worldwide (10.7% of total YLDs); ranks 6" in terms of overall disease burden
(83 million DALYSs); and is the leading cause of disability in both developed and developing
countries (3). Low back pain is the leading cause of activity limitation and work absence
throughout much of the world, and it causes an enormous economic burden on individuals,

families, communities, industry and governments (4).

Back pain in the workplace takes up a high percentage of the occupational physician’s time; it is
widespread across many occupations, from heavy industrial through to light office work(5). Low
back pain prevalence is related to the type of occupations such as driving, manual handling and
occupations that involve a lot of improper body movements. In industrial population various
factors like postural deviations, core strength, flexibility and psychosocial aspects are responsible
for low back pain (6). There has also been a high prevalence of low back pain reported in the

automotive industry (7).

The automotive industry is an important sector of the overall economy, particularly in
industrialized countries. Back in days Ethiopia had no Automotive Industries that produce or
assemble vehicle, it is not far from 11 years. Currently one government enterprise, the Bishoftu
Automotive and Locomotive Industry, and five private companies, namely Yangfan Motors Plc.,
Mesfin Industrial Engineering Plc., Belayab Motors, Betret International and BH Trading and
Manufacturing are engaged in the assembly of automobiles.



Bishoftu automotive industry was established in 1999 and it was incorporate in to the metals and
Engineering Corporation in 2010, located 45km East of Addis Ababa, in the town of Bishoftu. It
occupies a total area of 32.5 hectares, out of which 87000m? is covered by various building. It
directly contributes to the national economy through the production of various products and
services which are essential in public transport, construction, transportation of materials, and
military purposes in the country. Some of the vehicles that are assembled in this industry are city
buses, tractors, dump trucks, low-bed trucks and high-bed trucks, pick-ups, cross country buses,
mid-size buses, sport utility vehicles, overhauling of tanks and armored personnel carriers and

many more.

The company has about 3,324 workers. Bishoftu Automotive and Locomotive industry which is
a governmental organization is an industry follows different types of operational job flow cycling.
It is organized under nine different factories having different purpose. The most common processes

in each production factories are welding production, painting, assembly and disassembly line.

In the process of automotive production, certain activities like manual handling of weights, lifting,
pushing or pulling weights or heavy objects were highly correlated with back pain(8). About 80%
of the adult working population, would experience back pain sometime during their active life due
to their nature of work, which requires heavy physical work, awkward posture, or prolong periods
in one posture (9). Currently, in Ethiopia automotive industries like that of other industries are
growing well that involve many laborious tasks that can lead workers to suffer from back pain
unless effective strategies designed to prevent the onset and intervention for back care. The poor
culture of workplace safety as well as lack of a functioning occupational health and safety system
in the sectors will increase the impact. There is limited information on the magnitude of back pain
among automobile industries in Africa, including Ethiopia. This leads a deep gap in what is known
about back pain in a large part of the regions. It is hence important to determine the prevalence of

back pain and level of disability among automotive industry workers in Ethiopia.



1.2 Statement of the problem
Back pain is a highly prevalent disabling musculoskeletal condition affecting almost everyone at
some time (10). Globally, more than 80% of the population will experience an episode of back
pain at some time during their lives (11). Back pain is a recognized societal problem from both a
disablement and economic perspective, with costs exceeding that of coronary artery disease,
respiratory infections, and diabetes (12). It is one of the most common conditions for which
individuals seek medical care (12). It is estimated that between 40% and 85% of people with back

pain consults health care professionals about their pain (13).

Back pain continue to be the most common musculoskeletal problem in the workplace. It affects
many workers, is associated with high costs to industry and the individual, and can negatively
influence the quality of life for the workers. These public health problems were not well recognized
due to data limitation in the area of work related disease and absence of an effective and continuous

monitoring program regarding to occupational health and safety in the world (14).

Despite the large population of workers employed in the automotive industry, the physical nature
of the tasks involved expose to work related back pain. Working in prolonged standing, and
assembling the components using tools cause musculoskeletal disorder mainly in upper limbs like

the neck, back, shoulders, arms, hands, and wrist (15).

In developing countries, workers in automotive industry had poor working condition and
environment, lack of awareness among employees and employers regarding the benefits of a
proper design of the work environment and appropriate work practices (16). However, there is no
previous study conducted on the effect of occupational related back pain and functional disability

due to back pain among workers of automotive industry in Ethiopia.



1.3 Significance of the study

Back pain is one of the most important public health problems. These problems are causing long
period of disability and may increase high treatment cost. There is less information about the
magnitude and impacts of back pain among manufacturing workers in developing countries when

compared to developed ones (17).

Currently, in Ethiopia automotive industries like that of other industries are growing but
knowledge concerning on occupational health and safety among workers is minimal, as well as
there is lack of strong functioning health and safety system in the manufacturing sectors (18). Back
pain tends to affect the social, economic, physical and mental wellbeing of the workers. It is hence
important to determine the prevalence of back pain and related disability among production

workers in the automotive industry.

Therefore, the aim this study is to assess the prevalence of back pain and disability status due to
back pain among automotive industry workers. This study will provide information on the
magnitude of the problem, the risk factors of back pain, and direct prevention strategies based on
the findings. Besides, it can also serve as baseline information to undertake studies on similar

settings.



2. Literature review

2.1 Burden of back pain worldwide
Back pain is one of the most common health problems and creates a substantial personal,
community, and financial burden globally (19). The Global Burden of Disease Study estimated
that all musculoskeletal disorders combined caused 21.3% of the total years lived with disability,
globally second to mental and behavioral problems (23.2%). Out of the 291 conditions studied,
low back pain ranked first for the disability, and sixth for the overall burden (20).

In industrialized countries, low back pain (LBP) is a major public health problem, a leading cause
of disability, and imposes an enormous social and economic burden on the community(21). The
lifetime prevalence of non-specific low back pain is estimated at 60-70% in industrialized

countries with one year prevalence of 15-45% and 5% per year incidence in adult (22).

Back pain is a major public health problem in the USA, because more than 34 million (17%) adults
report low back pain (23). On any given day, an estimated 6.5 million people in the United States
are bedridden because of back pain and approximately 1.5 million new cases of back pain are seen
by physicians in each month (24). An estimated 2.06 million episodes of low back pain occurred
among a population at risk of over 1.48 billion person-years for an incidence rate of 1.39 per 1,000
person-years in the United States. Low back pain accounted for 3.15% of all emergency visits.

Injuries sustained at home (65%) accounted for most patients presenting with low back pain (25).

Low back pain is a major health and socioeconomic problem in Europe. Many people will
experience one or more episodes of low back pain in their lives. Health and Safety Executive work
related back disorders statistics in Great Britain showed that the prevalence rate of LBP was 590
cases per 100,000 people with 194,000 total cases in 2016/17. The working days lost due to work
related back disorders was 3.2 million days with an average number of days lost per case of 16.5
days (26).

Study in Asia showed back pain was common, with 30% of cohort members reporting low back
pain. The chronic low back pain group was more likely than the never back pain group to report
functional limitations (27). The annual prevalence of low back pain among the Chinese working
population was more than 50% (28). Study in Taiwan had reported 25.7% low back pain within

the past 3 months among adults aged 20 years and older. Factors associated with low back pain



included female gender, low education, and blue-collar work (29). In a baseline assessment of 30
rural villages surrounding Shigatse City, Tibet, showed that the point prevalence of low back pain
was 34.1%; the 12-month prevalence was 41.9%. The 20% of the villagers had substantial
functional disability associated with low back pain (30).

The global prevalence of general disability is highest in sub-Saharan Africa. Among the leading
causes of disability in the region was low back pain which was largely consistent with the leading
causes at the global level (31). The mean low back pain point prevalence among the adolescents
was 12% and among adults was 32%. The average one year prevalence of low back pain among
adolescents was 33% and among adults was 50%. The average lifetime prevalence of low back

pain among the adolescents was 36% and among adults was 62% (32).

Study conducted in rural community in South West Nigeria showed that 40% of the population
had low back pain in the last 12 months while 33% had low back pain at the time of the study. The
prevalence among males was higher than females; 44.7% and 35.6% respectively. The severity
and mean duration of low back pain was highest among farmers (33). Another study conducted in
urban community of Southwest Nigeria showed that the 12-month prevalence of low back pain
was 44%, while the point prevalence was 39%. Back pain was more prevalent among men (49%)
than women (39%). The prevalence of back pain was highest among farmers (85%) and lowest
among housewives (32%). In this study low back pain did not feature as a main cause of morbidity,
accounting for a mean of 3 days off work per person per year (34).

A study among Lesotho mothers showed that 10.12% had severe, 12.82% moderate and 35.54%
mild low-back pain. About 78.77% of the mothers with severe low-back pain were poor, illiterate,
and from rural communities (35). The prevalence low back pain among outpatients in Uganda
showed 62.3% of patients had mechanical or simple back pain with non-specific pain. About
19.1% had nerve root compression due to prolapsed intervertebral discs, 17.2% had serious spinal

pathology due to tuberculosis, brucellosis, fractures and degenerative changes (36).

The extent of the chronic pain problem poses a significant economic burden for patients, health
services and societies. The economic impact of pain is greater than most other health conditions,
due to its effects on rates of absenteeism, reduced levels of productivity and increased risk of

leaving the labor market (37). The impact of pain on economies is enormous, with the cost of back



pain alone equivalent to more than a fifth of one country's total health expenditure and 1.5% of its
annual gross domestic product, while in another, it represents three-times the total cost of all types

of cancer (38).
2.2 The prevalence of back pain in Ethiopia

Even though there is small number of studies on the subject matter in Ethiopia, some studies
showed high prevalence of back pain in different occupational categories. The prevalence of back
pain among hospital staffs showed the life time prevalence of LBP was found to be 50.6% and the
12 month LBP prevalence was 41.4%(39). Another study in clinical laboratory workers showed
that the 12 month prevalence of back pain was 66%(39). The study among pedestrian back loading
women indicated that the prevalence of upper back pain and lower back pain were 67.3%, and
60.4% respectively(40). A study among garment workers showed that the prevalence of upper
back pain and lower back pain were 6%, and 44% respectively(41).

In Sub-Saharan Africa including Ethiopia, the health systems are still more centered on fighting
epidemics such as HIV/AIDS, Tuberculosis and Malaria(42), while in developed countries the
focus of health systems is moving from diseases causing high death rates, such as communicable
diseases, to chronic conditions (such as back pain) that have lower mortality but higher impacts on
the length of life lived with functional limitations (2).

In developing countries, such as Ethiopia, the impact of chronic diseases such as back pain is in
addition to the continued need to respond to communicable diseases. Therefore, highlighting of
the impact of back pain on the functional activities of the manufacturing workers is critical in
understanding the magnitude of the problem not only in Ethiopia but the entire African continent

which is focusing on fighting other epidemics than chronic conditions.

2.3 Functional disability due to back pain
Back pain is the single leading cause of disability worldwide and has enormous effects on an
individual’s functional ability leading to the loss of one’s quality of life (3). Functional limitations
is defined as activity limitations experienced because of the back pain problems while activity
limitation as the level of difficulty that an individual has in executing an activity due to back

pain(43). Previous studies reported that back pain had catastrophic effects on an individual’s



functional ability and daily activities such as standing, sitting, sleeping, walking, lifting, carrying,

travelling to work, socializing and interference with personal care (44).

According to the World Health Organization (WHO) one of the most disabling conditions among
the elderly is musculoskeletal disorders, of which back pain is a major contributor (45). Low back
pain is the most common cause of early retirement on ground of ill health, sickness absence, job
changes and a fall in the work speed among the working population (46). Study indicated that
worldwide, more people are disabled from working because of musculoskeletal disorders
especially back pain than from any other group of diseases. Occupational related low back pain
was estimated to cause 818,000 disability-adjusted life years lost annually worldwide (1). A study
reported that most patients with back pain recover quickly and without residual functional loss and
that overall, 60-70% recovers by six weeks, 80-90% by 12 weeks and recovery after 12 weeks is
slow and uncertain. Fewer than half of those individuals disabled for longer than six months return

to work and, after two years of absence from work, the return-to-work rate is close to zero (9).

The prevalence of low back pain in the United States, as well as the disability and financial burden
associated with it, continues to increase with treatment costs such as physiotherapy and allied
special services consistently rising by at least 7% per year, and they have a total impact in excess
of $170 billion annually in health care (47). It remains the leading cause of disability in persons
younger than 45 years old and comprises approximately 40% of all compensation claims in the
United States (48).

Many people in Nigeria are living with disability due to chronic low back pain (CLBP), with the
greatest burden accounted for by people living in rural Nigeria. Psychosocial factors were the most
important factors associated with CLBP disability, and accounted for 62.5% and 49.1% of the
variance in self-reported and performance-based disability, respectively.

Literature shows the consequent economic, psychosocial and functional challenges experienced
by workers, employers and their families following the workers suffering from back pain. Different
occupational hazards seem to influence the prevalence of back pain in various occupational
settings. Therefore, identifying hazards to occupational-related back pain is crucial to developing

appropriate preventative and cost effective measures for low back pain(37).



2.4 Magnitude of work related back pain in automotive industry

A study among automotive assembly line workers in Malaysia revealed that 78.4% of workers
reported MSD while the highest percentage of complaints concerned the lower back (50.9%) and
the upper back pain accounts (31%)(49). Another study in Malaysia automotive industries workers
showed that an increment in the point prevalence of LBP was 57.9%, 49.5%, and 35.1 % for 12
months, one month, and of 7 days respectively (50). The top three highest prevalence of LBP were
found at engine section (39.0%), followed by casting section (38.2%) and assembly section
(37.5%) (51).

Study in Iranian automotive assembly line workers showed that the prevalence of low back pain
was 47.4% which is the most common reason for missing work (17.9%) (52). Among Tehran auto
parts manufacturing workshops workers, 27.5% suffered from back pain. A high percentage of
young workers suffered from low back pain, it was expected that increased experience had

increased the incidence of back pain (53).

A study among automobile service industry in Nigeria showed that 94.4% of the workers who
participated in the study suffered from low back pain. The studied mechanic works were
characterized with, manual lifting of component parts combined with awkward postures, forceful

gripping, hand twisting, and standing for long period of time (54)

2.5 Factors associated with back pain in automotive industry
Epidemiological studies continue to provide insights into the prevalence of back pain and have
identified many individual, psychosocial, and occupational risk factors for its onset (55). The risk
factors for back pain reported in studies include stress, anxiety, depression, heavy physical load

(56), smoking (57), alcohol consumption (58), and obesity (57).

Socio demographic factors
Study in Kosovo power plant workers showed that the prevalence increased with age in both sexes.
The severity grade of LBP was significantly higher in older employees than in younger ones(59).

Female or older workers were at increased risk of experiencing low back pain(60).

Study in Malaysian automotive assembly line workers indicated that significant risk factors for

LBP symptoms were workers aged > 25 years and those workers with equal and more than three



years of work experience (49). A study in Ethiopian aircraft technicians showed the duration of
employment was significantly associated with experiencing low back pain. As aircraft technicians
with 7 - 9 years working experience were almost eight times more likely to experience LBP than
those with 1 - 3 years of experience . The prevalence of back pain increased as the number of
working hours spent on repeated strenuous physical activities and the time spent on repeated

bending, twisting, or reaching increased(61).

Individual factors

The influence of lifestyle factors on back pain risk is crucial. Since the positive association between
smoking and risk of LBP has been confirmed, it was not surprising those current smokers to be at
higher risk of LBP compared with non-smokers(57). However, the relationship between
environmental tobacco smoke and the risk of frequent LBP remains unclear. A person who
consumes alcohol daily had a twice the chance of developing low back pain compared to a person
who does not consume alcohol (62).

Back pain correlates with physical inactivity such as time spent on hours watching TV or video.
Sports activities such as swimming and soccer were associated with decreased prevalence of back
pain (63). Physical exercise has consistent evidence for primary prevention of low back pain
compared to no activity (64). A study among Tehran auto parts manufacturing workshops showed

that there was a significant relationship between exercise and the prevalence of back pain (53).

The individuals with a college degree or higher levels of education have a lower chance of
experiencing LBP than those with only a high school education or are college drop-outs (65). A
study conducted to assess the effect of ergonomics training programs on the prevalence of low
back pain among workers of an Iranian automobile factory showed the prevalence of LBP
experienced during the last year significantly decreased from 42% to 23% in participants took part
in the workshop (66).

The history of previous low back pain significantly increased the risk of a new episode of disabling
low back pain. Primary care treatment of chronic LBP is associated with modest or no
improvement (67). Study conducted in North Carolina households showed that 39% of those with
back pain sought medical care; 24% sought care initially from an allopathic physician, 13% from

a chiropractor, and 2% from other providers. More prolonged pain, more severe pain, and sciatica

10



were associated with care-seeking. Younger age, male gender, and non-job-related pain did

correlate with the decision to seek care from a chiropractor (68).

Work related factors:

A study among automotive industry workers showed physical activities associated with LBP were
lifting weight and climbing stairs, not using any mechanical lifting aid, and postures (extreme
bending, pushing and pulling, standing, kneeling, and bending and twisting) (8). A study among
automotive assembly line workers in found that awkward posture was significantly associated with
MSDs such as low back pain (49)]. Workers experienced back pain in the auto industry was as a

result of their ignorance in the correct and ergonomic techniques in materials handling (51).

Study conducted in Ethiopian aircraft technicians a significant associations between the prevalence
of LBP and pulling and pushing heavy loads, lifting heavy objects, and carrying heavy loads. Tasks
that involve bending, lifting, hard to hold loads, and working with twisted trunks were also
significantly associated with LBP (61).

Psychosocial factors

The prevalence rate of self-reported low back pain in previous three months among workers in the
U.S. found significant associations between low back pain and a set of psychosocial factors,
including work-family imbalance, exposure to hostile work, and job insecurity, while controlling
for demographic characteristics and other health related factors (60). Workers with low satisfaction
with their work achievements had a higher prevalence of chronic low-back pain(69).

A study among automotive industry workers showed that stress at work was significantly
associated with the 12 months prevalence for low back pain. This finding indicates that
psychosocial risk factors are associated to the occurrence of low back pain. Employees with high
demands, low control, job strain, low job satisfaction and low job appreciation were associated
with both LBP prevalence and incidence of disabling LBP(50).

These all associated factors may contribute for the occurrence of back pain and related disability
among workers engaged in the automotive production activity. The factors impact on back pain

directly or indirectly through the interaction of each other.
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2.6 Conceptual frame work
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Figure 1: Conceptual framework of back pain and disability status (adapted with some
modifications after reviewing different literatures), April, 2018
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3. Objectives

3.1 General objective
The main aim of this study is to assess the prevalence of back pain and disability status among

automotive industry workers in Ethiopia

3.2 Specific objectives

» To assess the prevalence of back pain among automotive industry workers
» To determine disability status due to back pain among automotive industry workers

» To determine factors associated with back pain among automotive industry workers

13



4. Methods
4.1 Study area

The study was conducted in Bishoftu Automotive Industry which is located 45 km east of the
capital city of Addis Ababa, in the town of Bishoftu. The absolute location of Bishoftu is 8°45'N
latitude and 38°59'E longitude. Topographically the city is located in tepid to cool sub-moist mid
highland at an altitude of about 1920 meters above sea level with moderate weather condition. The

temperature of the area falls within a range of 16°c and 24°c.

Bishoftu Automotive Industry had nine different production factories and over 3,324 workers with
2,342 permanent and 982 temporarily employees. Out of these over 2,546 workers are production

staffs while the remaining are under the administrative staffs.

4.2 Study design and period
A cross-sectional study was conducted to assess the prevalence of back pain and disability status

among Bishoftu Automotive Industry workers from February to May 2018.

4.3 Source population

All production employees who were working in Bishoftu automotive industry.

4.4 Study population
All sampled production workers in Bishoftu automotive industry
Inclusion criteria
All workers who had worked at least12 months in those production departments was included.
Exclusion criteria
All workers in the factory who are not involved in the manual labour ( guards, administrative

workers, cafeteria workers, drivers,...etc.) in those sampled production sections was excluded.

4.5 Sample size determination
The sample size for objective one and two was calculated separately using a formula for single
population proportion and double population formula for third objective considering different
assumptions. Sample size determination considering the absence of previous study in Ethiopia and
in other African countries in this specific study area which include only automotive production

factory workers the following assumptions was undertaken.
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The sample size for the first objective was calculated using the prevalence of low back pain
(47.1%) which was reported from the study conducted among aircraft technicians in Ethiopian
Airlines(61). Based on the assumption with a precision level 5% and 95% confidence interval and
adding 10% to compensate for non-response rate, the actual sample size for the study was
computed using the formula for single population proportion as indicated below:

__ (Za/2)? p(1-p)
n= =

Where, n = the maximum sample size, Za/2 = standard normal distribution curve value for 95%
CI which is 1.96 (where, o= 0.05), p = prevalence of low back pain (0.47), and d = the margin
error between the sample and the population (0.05).

(1.96)20.47(1 — 0.47) _ (3.8416 x 0.25)
(0.05)2 B 0.0025

Adding 10% (38.4) non-response rate, the sample size was 422 workers in automotive production

= 384

n(lower back pain) =

factories. Therefore the sample size for the low back pain was the largest; it is taken as appropriate

sample size for the first objective.

Sample size for the third objective was calculated using double population proportion formula
based on the following assumptions. The prevalence of low back pain among aircraft technicians
in Ethiopian Airlines who do not bend posture in awkward posture was 26% and those bending
posture was 74% (61). A type | error of 5%, power to detect the assumed difference 85% and a
10% non-response rate. It was calculated using double proportion formula using Epi info version
7 (n1=86, since n1=n2, n=172) and by adding 10% for non-response resulted 190. Therefore
compared with the sample size of first objective, 422 is larger and it was taken as sample size for
this study.

(04
[Z5\/2pq + 21— B/ (p1(qD) + p2q2]°
(p1 —p2)?
Where, ni1 = number of workers bending in awkward posture, n. = number of workers who don’t

nl =

bend in awkward posture, p1 = proportion of low back pain among workers not bending in awkward
posture, p2 =proportion of low back pain among workers bending in awkward posture, Za/2 =
critical value at 95% level of significance, Z; — P = standard normal distribution value

corresponding to 80% power to detect the assumed difference =0.84.
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4.6 Sampling procedure
Bishoftu automotive industry was intentionally selected in the consideration of time, financial,
material, human power constraints to account the whole automotive industries located in different
regions of Ethiopia. In Bishoftu automotive industry there were nine production sections which
was included in the sample size determination technique. The study sample was distributed in the
nine production departments according to their workers™ number of proportion. Finally, the study
subjects were selected using simple random sampling technique using workers attendance

registration as sampling frame from each production sections as indicated below in figure 2.
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Figure 2: Schematic presentation of sampling procedure for the selection of study unit among Bishoftu
automotive industry workers in Ethiopia, April, 2018
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4.7 Study variables

Dependent variables:
e Self-reported back pain among the respondents
Independent variable:
e Socio-demographic variables: age, sex, marital status, educational status and service year
e Work related factor: Lifting heavy object, pulling &pushing heavy object, bending and
twisting posture, working hours, break times, health & safety training, employment status,
job type and whole body vibration

e Individual factor: physical exercise, cigarette smoking and alcohol drinking habits

Psychosocial factors: Job satisfaction and job stress

4.8 Data collection tools and procedures

The data was collected by a face-to-face interview using standard Nordic and Oswestry Back Pain
Disability Index. First, the English version of the standard questionnaire was obtained. Then it was
translated to Amharic version (local language) to make suitable conversation during an interview
and retranslated to English to check if it is consistent with the original questionnaire.

It contains six parts. The first part of the questionnaire consisted of questions comprised of
demographic information. The demographic part seek information about gender, age, marital
status and educational status. In this part, open-ended and closed ended questions was phrased,
with dichotomized answer alternatives “yes and “no* for closed ended questions.

The second part of the questionnaire consisted of questions which determine data on back pain
perceived symptoms as well as the history of back pain in relation to the symptoms in the last 12
months and seven days. Information determining back pain symptoms was derived from the
Nordic Musculoskeletal Disorder Questionnaire (70) and supported by picture that shows the
upper and lower back parts to easily identify the back pain area during data collections. Closed-

ended dichotomized response alternatives was used.

The third part of the questionnaire was used to measure functional disability of workers due to
back pain in the last seven days starting from data collection time. It utilized the modified Oswestry
Back Pain Disability Index questionnaire (71). The questionnaire consisted of 10 item questions
related to the effect that pain has on typical daily activities. The 10 sections of questions consisted
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of pain intensity, personal care, lifting, walking, sitting, standing, sleeping, social life, traveling,
and employment. For each section the total possible score was 5: if the first statement was marked,
the section score = 0; if the last statement was marked, the score = 5. The scores were then added
and the final score was expressed as % disability. The final score was interpreted as (1.) (0%-20%)
minimum disability, when a patient can cope with most living activities; (2.) (21%-40%) moderate
disability, when a patient experiences more pain and difficulty with sitting, lifting and standing
and they may be disabled from work; (3.) (41%-60%) severe disability, when a pain remains the
main problem; (4.) (61%-80%) crippled, when back pain impinges on all aspects of the patient’s
life; (5.) (81%-100%) which was bed-bounded or exaggerating indicated that the individual was

disabled from most of the activities asked on the questionnaire.

The forth part of the questionnaire consists of questions which determine factors associated with
back pain. It was used to assess the individual factors, work related factors and psychosocial factors
of the participants.

Four data collectors and one supervisor was involved. The questionnaire was distributed to the
work sections proportionally as indicated in the sampling technique. Then, the participants invited

from each sections for face to face interview.

4.9 Data management
The collected data was cleaned, coded and entered to Epi Info version 7. When the entry of
questioner was completed, cleaning was made to avoid missing value, outliers and other
inconsistencies by running commands like frequencies and sort on the same software. Cleaned

data was exported to the statistical Package for Social Sciences (SPSS) version 24 for analysis.
4.10 Data analysis procedures

After the data was edited, coded, entered, cleaned and exported into SPSS version 24 software
program for analysis, odds ratio with 95% confidence interval was used to measure the association
between dependent (back pain) variables and the independent (socio demographic, work related,

personal and psychological ) variables.
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For the first and second specific objectives descriptive statistics like frequency and percentage and
the findings were presented by frequency tables, graphs, charts, percentage and proportion with
95% C.1.

For the third specific objective to determine the independent factors associated with back pain
cross tabulation, bivariate logistic regression was used to explore presence of statistical association
between different independent variables and outcome variables using crude odds ratio with 95%
C.I. Bivariate logistic regression analysis was performed to see the existence and significance of
association between dependent and independent variables.
Independent variables with p-value less than 0.05 under 95% CI was considered as having
significant association with dependent variable and was reported using both p-value and crude
odds ratio with 95% C.I in the bivariate analysis part. Variables which show association on the
bivariate analysis (p<0.2) was entered in to multivariate logistic regression analysis to identify
their significance/independent effects on the outcome variable. Finally, variables with p<0.05 in
the multivariate analysis was considered significant and presented by adjusted odds ratio with
95% C.1.

4.11 Data quality assurance
The Standard Nordic and Oswestry Back Pain Disability Index Questionnaire was used. The
questionnaire was pretested among Auto Repair Mechanics in Addis Ababa one week before the
actual data collection period. The supervisor and data collectors were trained for two days before
data collection on the techniques, rules and regulations of data collection and closer supervision
was undertaken during data collection in a way that bias could not occur. Additionally, after data
collection, questionnaires were reviewed and checked for completeness and relevance by
supervisors and principal investigator and the necessary feedback was given to data collectors in
the next morning.

4.12 Ethical consideration
Ethical clearance and approval was obtained from the Institutional Review Board of the Addis

Ababa University, College of Health Science, School of public health. Formal letter for
cooperation was obtained from school of public health, College of Health Sciences, Addis Ababa
University and a written permission was obtained from Bishoftu Automotive Industry. Privacy
issue was critically maintained. Informed consent was obtained from each participant and the

information obtained from them would not disclosed to third person. Confidentiality was assured.
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More of participation in this study was entirely voluntary. Participating and not participating on

this study was full right for all workers and participants could stop at any time from participation.

Participants could skip any question that they didn’t want to answer and can ask any question that

are not clear. The study has no risk on participant and there is also no direct benefit for being

participating on the study.

4.13 Operational definition

Back pain: Self-reported pain, stiffness, soreness, ache or discomfort experienced in their
back during the preceding 12 months and seven days (1).

Low back pain (LBP): pain or discomfort felt in the lower back with or without radiation
to the leg below the knee.

Upper back pain (LBP): any pain occurring throughout the upper back area, including the
shoulder blades and the region where the rib cage connects to the upper, mid-back and chest
sections of the spine(1).

Disability: Back pain-related disability refers to difficulties to accomplish activities of daily
live at home or at work, the disability outcome is defined with the Oswestry Back Pain
Disability Index which is expressed as mild (0-20%), moderate (21-40%), severe (41-60%),
very severe (61-80%) and extreme (81-100%) disability level(71) .

Job satisfaction: A score measured using the generic job satisfaction scale as “Yes” and
“No” (72)

Job stress: A score measured using the workplace stress scale as “yes” and “no” (73).
Cigarette Smoking: It is practice of smoking cigarette by workers for at least one sticks of
cigarette per day (74).

Alcohol drinking: it is a consumption of any kind of alcohol by workers at least for two
times per week for different purpose (75).

Physical exercise: Performing any kinds of physical exercise at least two times per week for
30 minutes (76).

Health and safety training: A worker who has got any kind of training in one year period

through any kind of media about health and safety rule implemented in industries (77).
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4.14 Dissemination of results

The study result will be presented to Addis Ababa University, College of Health Science School
of public health. The result document will be disseminated and utilized to all responsible bodies.

Further efforts will be made to publish the findings on national or international journal to inform
the scientific community.
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5. Results

5.1 Socio demographic characteristics of the respondents
A total of 422 automotive manufacturing workers were interviewed, of which 10 respondents
partially completed the interview. So 412 questionnaires were completed, with 97.6% response
rate. More than half of the study subjects, 257 (62.4%) were males. Most of the respondents,
164(39.8%) were in the age group of 25-29 years and the mean age of the study subjects was 28.6
+ 5.7 SD. For marital status, 214 (51.9%) were single and 188(45.6%) were married. Majority of
the study participants, 334(81.1%) have attended Diploma or TVET level. Regarding the work
experience of the study subjects, 275(66.7%) had served from 1-5 years and 113 (27.4%) had
served for 6—10 years and the mean service year was 5 + 3.5SD with a minimum and maximum

of 1 and 30 years respectively (Tablel).

Table 1: Socio-Demographic characteristics of the respondents

Categories of variables Frequency(n=412) Percent(%o)
Sex
Male 257 62.4
Female 155 37.6
Age in years
<25 years 104 25.2
25-29 years 164 39.8
30 — 34 years 76 184
35-39 years 47 11.4
>40 years 21 5.1
Marital status
Single 214 51.9
Married 188 45.6
Divorced 10 24
Educational status
Primary school 2 0.5
Secondary school 4 1.0
Diploma or TVET 334 81.1
Degree and above 72 17.5
Service year
1-5 years 275 66.7
6-10 years 113 26.8
11-15 years 19 4.5
>16 years 5 1.2
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5.2 Work-related characteristics of study participants

Most of the respondents, 373(90.5%), were permanently employed, 366(88.8%) were workeing 6
days per week and almost all of them 403(97.8%) were working for eight hours per day in their
work. Two hundred and twenty one (53.6%) of the respondents had no formal workplace health and safety
training. Regarding the nature of the job, it was found that 49.0%, 21.1%, 11.2% and 7.3% of the
respondents work as assembling, welding, painting and disassembling respectively. Two hundred
and ninety one (70.6%) of the respondents’ job involve bending or twisting in awkward posture.
Two hundred and sixty one (63.3%) of the respondents lift heavy loads (more than 25 kg) and
202(49.0%) were pulling or pushing heavy loads (more than 25 kg) in their daily work. Almost
half of the respondents, 224(54.4%) were exposed to whole body vibration from using vibrating
powered tools (Table 2).

Table 2: Work-related characteristics of study participants

Categories of variables Frequency(n=412) Percent(%o)
Job type

Welding 87 211

Painting 46 11.2

Assembling 202 49.0

Disassembling 30 7.3

Finishing 24 5.8

Others 23 5.6
Employment status

Temporary 39 9.5

Permanent 373 90.5
Working days per week

5 days 29 7.0

6 days 366 88.8

7 days 17 4.1
Working hours per day

< 8 hours 403 97.8

>8 hours 9 22
Health and safety training

Yes 191 46.4

No 221 53.6
Bending or twisting in awkward posture

Yes 291 70.6
No 121 29.4

Lifting of loads more than 25 kg

Yes 261 63.3

No 151 36.7
Pushing or pulling heavy loads(>25kg)

Yes 202 49.0

No 210 51.0
Using vibrating powered tools

Yes 224 54.4

No 188 45.6
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5.3 Individual and psychosocial characteristics of study participants

Among the respondents, 193 (46.8%) were practicing physical exercise at least two days per week
that last for at least 30 minutes. Most of the respondents, 387 (93.9%), have no smoking behaviors.
Regarding alcohol consumption, 58(14.1%) of the respondents drink alcohol at least two times per
week for different purpose. On other hand more than half of the respondents, 277 (67.2%), were
not satisfied with their job and 313 (76.0%) of them had job stress (Table 3).

Table 3: Individual and psychosocial characteristics of study participants

Categories of variables Frequency (n=412) Percent(%o)
Habit of doing Physical exercise
Yes 193 46.8
No 219 53.2
Cigarette smoking behavior
Yes 25 6.1
No 387 93.9
Alcohol drink behavior
Yes 58 14.1
No 354 85.9
Job stress
Yes (16 —32) 313 76.0
No (= 15) 99 24.0
Job satisfaction
Yes (32—50) 135 32.8
No (10—31) 277 67.2
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5.4 Prevalence of work related back pain among respondents

The prevalence of work related back pain among automotive production factory workers who had
experienced trouble (ache, pain, and discomfort) in the last 12 month period and during the last
seven days were 213(51.7%) and 103(25.0%) respectively. The prevalence of lower and upper
back pain during the last 12 months were 148(35.9%) and 65(15.8%) respectively; whereas, the
prevalence of lower and upper back pain during the last seven days were 63(15.3%) and 40(9.7%)
respectively (Fig.3)

M Prevalence of back pain in the last 12 month

B Prevalence of back pain in the last 7 days

35.90%

15.80%
15.30%

9.70%

UPPER BACK PAIN LOWER BACK PAIN

Figure 3: The prevalence of back pain among the respondents

Among the respondents, 12(2.9%) were hospitalized due to back pain during the last 12 months.
Forty six (11.2%) workers had received treatment for back pain complains, of which 14(3.4%)
preferred traditional remedies, 15(3.6%) used medications, 6(1.5%) used physical exercise,
4(1.0%) physiotherapy and 7(1.7%) had MRI due to their back pain. Twenty three (5.6%)
respondents were absent from work for more than four consecutive days and 62(15.0%) were

thought to change their job due to back pain disability (Table 4).
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Table 4: Back pain related symptoms among respondents, April, 2018

Categories of variables Frequency(n=412) Percent(%)
Past history of Back Pain
Yes 59 14.3
No 353 85.7
Consecutive day absence from work in the past 12 months
No absence 359 87.1
<4 days 30 7.3
>4 days 23 5.6
Thought to change work due to back pain
Yes 62 15.0
No 350 85.0
Hospitalized due to back pain
Yes 12 2.9
No 400 97.1
Care seeking behavior towards back pain
No treatment received 366 88.8
Traditional healer 14 34
Prescription of medications 15 3.6
Physical exercise 6 15
Physiotherapy 4 1.0
MRI 7 1.7

5.5 Disability status due to back pain among the respondents

Among 103 complaints of back pain in the last seven days, 90 (87%) had disability due to back
pain, of which 53(51%) had mild disability, 30 (29%) had moderate disability and 7 (7%) had

severe disability (Fig.4).

7% | 13%

29%

51%

Disability status

No disability (13%)
Mild (51%)
Moderate (29%)

Severe (7%)

Figure 4: Disability status due to back pain among respondents
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Back pain interfered with the workers daily life activities in varies degrees, lifting was the most

affected activity with a mean difference of 1.95 followed by sitting (1.13) and standing (1.03).

Interference with normal work had a mean difference of 0.93 while travelling, social life, personal

care and their pain intensity had a mean difference of 0.89, 0,87, 0.86 and 0.76 respectively.

Sleeping mean difference of 0.48 was the least disrupted by back pain among the respondents

(Table 5).

Table 5: Functional limitation of the respondents due to back pain

Test Value =0
95% Confidence Interval
. . Mean .
t df = Sig. (2-tailed) . of the Difference
Difference
Lower Upper
Back Pain Intensity 7.117 102 .000 757 .55 0.97
Persona| Care 8681 102 000 864 67 106
Lifting 12.733 102 .000 1.951 1.65 2.26
Walking 8.102 102 .000 .641 48 0.80
Sitting 9.575 102 .000 1.126 .89 1.36
Standing 10.202 102 .000 1.029 .83 1.23
Sleeping 3.691 102 .000 485 22 0.75
Social life 8.644 102 .000 .874 .67 1.07
Employment 13.440 102 .000 .932 .79 1.07
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5.6 Factors associated with back pain
5.6.1 Multivariate analysis

The bivariate logistic regression was done for each variables, to avoid an excessive numbers of
variables and unstable estimates, and variables with p-value less than 0.2 in the bivariate analysis

were taken in to the multivariate analysis.

The variables that show association in the bivariate analysis (p<0.2) that moved to multivariate
analysis were sex, age, work experience, tasks that involve bending or twisting back posture, lifting
of loads, pushing or pulling heavy weight, using of vibrating tools, job stress and job

dissatisfaction.

The multivariate logistic regression analysis identified that sex(being female), work experience
(long years), tasks that involve bending or twisting back posture and lifting of loads had significant

association with back pain in the past 12 months period.

Female workers were 1.59 times more likely to develop back pain compared to male workers
[AOR=1.59, 95%CI=(1.01-2.54)]. Employees with work experience of (11-15 years) in
automotive industry were 0.02 times less likely to develop back pain than employees had long
(>16 years) year of service [AOR= 0.02, 95%CI1=(0.001-0.46)]. Bending or twisting the back
posture was 2 times more at risk of self-reported back pain [AOR=2.03, 95%CI=(1.19-3.45)].
Workers frequently lifting of loads more than 25 kg were 5 times complain back pain [AOR=4.89,
95%CI1=(2.83-8.47)].
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Table 6: Multivariate logistic regression analysis of the adjusted effect of factors associated with

back pain, April, 2018 (n=412)

Back pain in the

Categories of variables last 12 months COR AOR b
g (95%CI) (95%ClI) value
Yes(%)  No(%)
Sex
Male 144(56.03) 113(43.97) 1.00 1.00
Female 69(44.52)  86(55.48)  1.58(1.06-2.37) 1.59(1.01-2.54) * 0.048
Age
<25 years 48(46.2) 56(53.8) 1.00 1.00
25-29 years 86(52.4) 78(47.6) 0.78(0.48—1.27) 0.92(0.52-1.62) 0.765
30-34 years 38(50) 38(50) 0.86(0.47—1.55) 1.34(0.66-2.72) 0.417
35-39 years 27(57.4) 20(42.6) 0.64(0.32-1.22) 1.51(0.60—-3.80) 0.379
>40 years 14(66.7) 7(33.3) 0.43(0.16-1.15) 0.56(1.36-2.31) 0.423
Service year
1-5 years 126(45.82) 149(54.18)  0.79(0.13-4.79) 0.36(0.03—4.31) 0.422
6-10 years 67(59.29)  46(40.71) 0.46(0.0.07-2.85) 0.19(0.02-2.34) 0.198
11-15 years 18(94.74)  1(5.26) 0.037(0.003-0.55) 0.02(0.001-0.46) * 0.015
>16 years 2(40) 3(60) 1.00 1.00
Bending or twisting in awkward posture
Yes 170(57.05) 128(42.95) 0.27(0.17-0.43) 2.03(1.19-3.45) * 0.009
No 43(37.72)  71(62.28) 1.00 1.00
Lifting of load weighing more than 25 kg
Yes 139(58.40) 99(41.60) 0.18(0.12—0.29) 4.89(2.83-8.47) * 0.000
No 74(42.53)  100(57.47) 1.00 1.00
Pushing or pulling heavy loads(>25kg)
Yes 115(56.93) 87(43.07) 1.00 1.00
No 98(46.67)  112(53.33) 0.66(0.45—0.98) 0.63(0.37-1.05) 0.072
Using vibrating powered tools
Yes 131(58.48) 93(41.52) 0.55(0.37-0.81) 1.00
No 82(43.62)  106(56.38) 1.00 0.83(0.51-1.35) 0.46
Job stress
Yes (16-32) 173(55.3)  140(44.7) 0.55(0.35-0.87) 1.00
No (£ 15) 40(40.4) 59(59.6) 1.00 0.82(0.48—1.39) 0.46
Job satisfaction
Yes (32—50) 58(43.0) 77(57.0) 0.59(0.39-0.89) 0.61(0.38—0.98) 0.077
No (10—31) 155(56.0)  122(44.0) 1.00 1.00

*significant association

AOR = adjusted odds ratio
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6. Discussion

In this study the prevalence of work related back pain within the past 12 months was 51.7%, of
which 35.9% accounts for lower back and 15.8% for upper back pain which is comparable with
study done in Malaysian automotive industry workers (50.9%) (49). But, it is higher relative to
study done in car-manufacturing group in Iran (21%)(78). The disparity in the Iranian study might
be due to different sample size, definition, different study area, difference in workload and

difference in assessment tools.

The prevalence of work related back pain in this study was further compared with studies done
among other professions like nurses and garment industry workers in Ethiopia. The prevalence of
low back pain was lower than that of nurses professionals which was 44%(79). But, the magnitude
of upper back pain is higher than garment industry workers which was 6%(41). This discrepancy
could be resulted from the variation in nature of activities performed at different work sectors and
the difference in the availability of ergonomics tools in the working area.

This study showed that 87% of the respondents with back pain in the last seven days had disability
due to their back pain which ranges from mild disability (51%) to severe disability (7%). It was
comparable to study among construction workers in Brazil with prevalence ratio was 71.4% (80).
The study in Sao Paulo State showed that the prevalence of disability among the respondents was
65%, and disability was moderate to severe in 80.7% of them (81). Another study among students
of Islamic Azad University, Tehran Iran, showed that 47.8% were suffered from back pain related
disability (44). The variation found between the disability prevalence identified in this and other

studies can be explained by the different definitions of disability or variation in their jobs.

The present study showed that back pain interfered with the workers™ normal work, ability to lift
or carry objects, walking, traveling, sitting, standing, sleeping, personal care and social-life”. This
is in agreement with previous studies which reported that the low back pain had catastrophic effects
on an individual’s functional ability and daily activities such as standing, sitting, sleeping, walking,

lifting, carrying, travelling to work, socializing and interference with personal care(82).

However, lifting is the most disrupted activity among all as the result showed the highest points
given by the respondents. The disability may be due to the spinal loads that increase when the job

of lifting is done). Study found out that spinal load is greater in patients with LBP compared with
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asymptomatic individuals when performing similar lifting exertions. Not only that, they also found
out that spinal loading during lifting also depends on the lifting origin location and the weight of
object lifted. Thus, due to the spinal loads, back pain increases and causes lifting to be difficult in
individuals with LBP. Another reason is that due to the improper lifting techniques adopted by the
respondents increases back pain (64). Thus, it is important to teach lifting techniques to the

workers.

Sitting and standing are another two disrupted activities due to back pain. The reason behind it
may be prolonged sitting and standing with the improper posture that affects a different spinal
loading pattern. Study showed that prolonged sitting and standing is the common aggravating
factor in individuals with back pain (64, 82). This shows that sitting and standing posture is

important to avoid back pain as well as preventing disability.

This study showed that about 2.9% workers with back pain were hospitalized and 270 days or 5
days per worker absenteeism occurred per year, while 11.2% seek health care treatment and 15%
of them thought to change their jobs. The findings of this study are consistent with literature that
identifies back pain as a major cause of losing work time and incapacity in the working population

and greater use of healthcare resources (e.g. medical consultations) (68, 83).

Studies showed that several factors were related to the occurrence of work related back pain. Socio-
demographic, work related factors, personal and psychosocial factors were the possible factors for
workers to develop back pain in this study. This study found that the risk of back pain was 1.6
times higher in females than males. The finding of this study is consistent with study that suggested

female workers were at increased risk of experiencing back pain than males (60).

Working experience in automotive manufacturing industry had a significant relationship with the
risk of getting back pain. Workers with service year of 11-15 were 0.02 times less likely develop
back pain than longer year of service (>16 years). This result is lower than study done in Ethiopian
aircraft technicians which showed the duration of employment as aircraft technicians with 7 - 9
years working experience were almost eight times more likely to complain low back pain than

those with 1 - 3 years of experience (61).
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Work activities that require bending or twisting in awkward way during automotive manufacturing
showed a significant association with 2 times higher odds of getting back pain than workers not
bend or twist in awkward posture in this study. Study among automotive manufacturing workers
found that workers with frequent extreme bending showed 15 times higher odds of getting low
back pain (8). The risk of back pain is more likely to occur immediately due to deviation from
neutral position. This risk could be attributed to the force given to the spine especially in the lumbar

region, and also the energy needed for the muscle to sustain posture during awkward movement.

Lifting of heavy weights is found to be the risk factor for back pain in this study. Respondents who
were lifting weight more than 25 kg had 5 times higher odds of getting back pain. This finding was
supported by other studies where jobs requiring frequent lifting of objects weighing 23 kg load
more than 15 times a day will increase risk to low back pain (8). Lifting < 25 kg and > 25 kg
increases the risk for back pain 2.9 and 3.5 time respectively compared to no lifting conditions(84).
The size of the object lifted play a significant role in the pain severity due to the high energy
required for larger objects. The bigger the size, the larger the energy needed, thus, a huge amount

of force will be produced during lifting.

In this study some variables like age, pulling and pushing activities, workplace safety and health
training, habit of doing physical exercise, job stress and job satisfaction were not significantly
associated with back pain. But, other researchers revealed that older age workers have higher risk
than younger age workers (19, 59). This could be when age increase, joint mobility and muscular
strength decreases. This leads to increase the pain in different body parts, but in this study the
majority of the workers in the automotive factories were younger and the tolerance to report pain
could be high among them.

A study showed that proper safety training are important towards reducing the risk of low back
pain as automotive manual workers will improve working technigues and use proper body postures
(8). The difference in this study may be due to insufficient or improper or not continuous training

implemented to remind workers about healthy and proper way of safe lifting techniques.

Studies showed inconsistent findings with the association of physical activities and risk of back
pain. However, a study among car manufacturing company was found a significant relationship

between the incidence of back pain and sport activities in that workers who had regular exercise
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had higher prevalence of low back pain(53). In contrary, there was significant association between
physical activities with severity of low back pain in that less activity employees had more severe
low back pain than the others (84). Practicing physical exercise may develop good endurance of
body muscles and this might decrease the occurrence of muscular pain. Pulling and pushing
activities in automotive manufacturing in this stud not significantly associated with the prevalence
of back pain. This finding is not similar with a study among industrial workers showed 3.5 times
higher odds of back pain for pushing and pulling weights than no pushing or pulling conditions
(86).

There was no association exists between job stress and job satisfaction with development of back
pain in the present study, but other study among automotive industry workers showed that stress
and job satisfaction at work is associated with both the prevalence of back pain and incidence of
disabling back pain (50). This is might be due to the difference in work setting, salaries rate and
safety standards availing for the workers. Because most of the questions regarding job stress and

satisfaction are focus on availability of safety and good facility in the working organization.
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7. Strengths and limitations
Strengths:

e Appropriate sampling procedure was followed to include respondents from each
production factory to avoid selection bias.
e Large sample size was taken to get more representative data to the source population.

e Day to day supervision was undertaken in a way that bias could not occur during data
collection time.

e Toassure the quality of the data, standardized data collection tool was used and pre-testing
was done.

Limitations:

e Asitwas self-reported pain or discomfort, there might be over and under estimation of the

magnitude of back pain and there might be recall bias.

e Lack of studies with similar methodology and similar topic in local context.
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8. Conclusion

The result of this study showed that the prevalence of back pain is higher among Automotive
industry workers in Ethiopia. Furthermore, this study verified automotive production workers with
back pain were suffered from disability. Moreover, the workers who had served for longer years,

bending or twisting in awkward posture and lifting heavy weights were more probably to suffer
from back pain and disability.
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9. Recommendation

The problem should have got attention to promote the health and safety of workers to prevent and

for early detection and intervention should be planned for those who develop the problem in the

automotive manufacturing industry to reduce effects of disability. Based on the findings of this

study; the following recommendation were forwarded accordingly.
To Bureau of labor and social affairs (BOLSA)

The regional BOLSA should monitor and evaluate the implementation of health and safety
practices at manufacturing industry level.
Organize a system to monitor, advocate and enhance safe work practice and Ergonomic

principles at workplace

To the metal and engineering corporation /industry/

Should give special attention to prevent and control the problems through proper
occupational health and safety policy implementation in the industries.

Should automate the working process instead of manual material handling operations.

An ergonomics intervention program in the workplace should focus on eliminating
awkward postures and manual handling of heavy loads

Designing ergonomic training for workers in reducing the prevalence of back pain
symptoms among the automotive assembly line workers

Should create good working environment for workers to be motivated by satisfying their
needs, like salaries increment, rewarding good performer.

Arrange Back Care Services for the affected group to facilitate recovery

To the automotive production factory workers;

Better to practice self-stretching physical exercise during their break time to improve
muscles fatigue.

Workers should use lifting assistance devices or helping partner to lift heavy objects
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Annex I: English version participant’s information sheet

Hello, my name is and 1 am here on behalf of Wondosen Hailu a post graduate student from
Addis Ababa University, College of Health Sciences, School of public health. 1 am here to collect some
information about back pain, its related disability and factors associated with back pain from the study

participants.

Title of the study: Assessment of back pain and disability status among automotive industry workers in

Ethiopia

Benefit of the study: There is no direct benefit for participating in this study. However, the findings of
this study will be used to know the magnitude of the problem and important to improve the safety of

working condition.
Risk: There is no risk posed to the participants for participating in this study.

Right of participants: Your participation is voluntary and you are not obligate to answer any question you
don’t wish to answer. If you felt discomfort with the interview, you can with draw any time after you get

involved in the study. You can take time to understand and decide on your participation in the study.

Confidentiality: Your name will not be written in this form and will never be used in connection with any

information you tell us. All information given by you will be kept strictly confidential.
Duration of the interview: This interview will take about 20 minutes.

Contact address: If you have any question which is not clear to you can contact the investigator or Research

and Ethical Committee of Addis Ababa University.

Investigator: Wondosen Hailu
Mob +251-910 3838 95

Email wondatirh@gmail.com

Addis Ababa University, college of health science, school of public health
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Annex Il: Informed consent form

1 have read this form or it has been read to me in the language 1 understand, all conditions sated above.

Therefore;

1. 1 agree to participate 2.1 do not agree

Date of interview ——-—--—--—————— Time started ——-—---———-—-—— Time completed

Result of interview

1. Completed 2. Respondent not available 3. Refused 4. Partially completed

If no, skip to the next participant by writing reasons for his/her refusal.

Data collector name Signature Date
Checked by
Supervisor name Signature Date
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Annex I11: Questionnaire English version

A questionnaire designed to assess the prevalence of back pain and disability status among automotive

industry workers in Ethiopia.
100. Production factory code ---——-—--——

101. ID number of participants--—-----—--—-

Part 1: Socio demographic characteristics

No | Questions Possible response Skip
102 | Gender 1. Male 2. Female
103 | Howoldareyou? | e years

104 | What is your marital status? - Married 2. Single

3. Divorced 4. Widowed

What is your educational level?

105 3. Diploma or TVET
4. Degree or above

1. Primary school (Grade1-8)
2. Secondary school (Grade 9-12)

106 | How long have you worked here?

Part 2: Back pain related symptoms

The diagram below shows the approximate position of the body parts referred to in the questionnaire.

No| Question

Response

Skip

201 | Did you ever suffer from back pain before working here?

1. Yes 2. No

202 | Have you ever had back pain in the last 12 months?

1. Yes 2. No

If "NO” —— 401

20 .
31 the picture above?

If your answer for Q. 202 is “YES”, which part of your back is affected as shown in

0. No pane

1. Upper back

2. Lower back

3. Both upper &lower

204 | Have you ever had back pain during the last 7 days?

1. Yes 2. No

If "NO” —» Q.206

20 .
5 lthe picture above?

If your answer for Q. 204 is “YES”, which part of your back is affected as shown in

0. No pane

1. Upper back

2. Lower back

3. Both upper &lower

206 | Have you ever absent from work because of the back pain in the past 12 months?

1. Yes 2. No

If 'NO” — Q. 208

207 | back pain?

If your answer for Q. No. 206 is “YES”, how long do you absent from work due to

208 | Have you ever thought to change your job because of back pain?

209 | Have you ever been hospitalized because of back pain in the last 12 months?

210 | Have you ever tried treatment to manage your back pain in the past 12 months?

If 'NO” ——Q. 301

) If your answer for Q. No. 210 is “YES”, what treatment you tried to manage
11

your back pain?
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Part 3: Oswestry Back Pain Disability Index: The Oswestry disability index is used in the pain management of spinal disorders to evaluate
the impact of back pain on ability to perform every daily life activities. The index takes less than 5 minutes to complete and consists of 10 items,
each with 6 answer choices on a scale from 0 to 5. The overall score ranges between 0 and 50. Please answer every question by placing a mark
in the one box that best describes your back pain condition during the 7 days.

301 — Back Pain Intensity

306 — Standing

O 1 can tolerate the pain 1 have without having to use pain medication. O 1 can stand as long as 1 want without increased pain.

O The pain is bad but 1 manage without having to take pain medication. O 1 can stand as long as 1 want but increase my pain.

O Pain medication provides me complete relief from pain. O Pain prevents me from standing for more than 1 hour.

O Pain medication provides me moderate relief from pain. O Pain prevents me from standing for more than % hour.

O Pain medication provides me little relief from pain. O Pain prevents me from standing for more than 10 minutes.
O Pain medication has no effect on the pain. O Pain prevents me from standing at all.

302 — Personal Care (Washing, Dressing, etc.) 307 — Sleeping

1 can take care of myself normally without causing increased pain.
1 can take care of myself normally but it increases my pain.

1 need help but 1 am able to manage most of my personal care.
1 need help every day in most aspects of my care.

O
O
O 1t is painful to take care of myself and 1 am slow and careful.
O
O
O

1 do not get dressed, wash with difficulty and stay in bed.

O
(|
O Even when 1 take pain medication,
(|
O
(|

Pain does not prevent me from sleeping well.

1 can sleep well only by using pain medication.

1 sleep less than 6 hours.
Even when 1 take pain medication, 1 sleep less than 4 hours.
Even when | take pain medication, 1 sleep less than 2 hours.

Pain prevents me from sleeping at all

O 1 can lift heavy weights without increased pain.

O 1 can lift heavy weights but it causes increased pain.

O Pain prevents me from lifting heavy weights off the floor, but 1 can
manage if weights are conveniently positioned, e.g. on a table.

O Pain prevents me from lifting heavy weights but 1 can manage light to
medium weights if they are conveniently positioned.

O 1 can lift only very light weights.

O 1 cannot lift or carry anything at all.

3

O
O
O
dancing, etc.)
O
O
O

08 — Social Life
My social life is normal and does not increase my pain.
My social life is normal, but it increases my level of pain.
Pain prevents me from participating in more energetic activities (ex sports,

Pain prevents me from going out very often.
Pain has restricted my social life to my home.
1 have hardly any social life because of my pain.

Pain does not prevent me walking any distance.
Pain prevents me walking more than 1 mile.
Pain prevents me walking more than % mile

O

O

O

O Pain prevents me walking more than % mile
O 1 can only walk using crutches or a cane.

O

1 am in bed most of the time and have to crawl to the toilet.

309 — Traveling

Ooooooo

1 can travel anywhere without increased pain.

1 can travel anywhere but it increases my pain.

Pain restricts travel over 2 hours.

Pain restricts travel over 1 hour.

Pain restricts my travel to short necessary journeys under % hour.

Pain prevents all travel except for visits to the doctor/therapist or hospital.

305 - Sitting 310 — Employment
O 1 can sit in any chair as long as 1 like. O My normal job activities do not cause pain.
.. . . . O My normal job activities increase my pain, but 1 can still perform all that is

O 1 can only sit in my favorite chair as long as 1 like. required of me.
O Pain prevents me sitting more than 1 hour. O 1 can perform most of my job duties, but pain prevents me from
C0 Pain orevents me from sittine more than % hour performing more physically stressful activities (ex. Lifting).

P s : O Pain prevents me from doing anything but light duties.
O Pain prevents me from sitting more than 10 minutes. O Pain prevents me from doing even light duties.
O Pain prevents me from sitting at all. LI Pain prevents me from performing any job.
31. Total Score: /50 % Disability:

312. Oswestry Back Pain Disability Index Score Interpretation

0. No disability

1. Minimal disability (0 — 20%)
2. Moderate disability (21— 40%)
3. Severe disability (41 —100%)

Only for investigator use
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Part 4: Work related factors associated with back pain

No | Question Possible response Skip
1. Welding
2. Panting
401 | What is the type of your job? 3. Assembling
4.Disassembling
5. Finishing
6. Others
402 | What is your current employment status? 1. Temporary
2. Permanent
403 | How many days do you work per week? .days
404 | How many hours do you work per day? e hours
Do you take breaks during your job per day excluding lunch time? 1. Yes
405 | ZOY § your Job per cay J ” Ne If 'NO' —— Q. 407
06 If your answer for Q. 405 is “YES”, how long do you take a break per day excluding in minutes
4 lonch timez e S R T
Have you ever get a formal training on the issue of work place health and safety? | 1. Yes
407 2. No
408 | Does your job involve bending or twisting in awkward posture? 12 YI\T(S)
409 | Do you lift heavy loads (more than 25 kg)? 12 YI\T(S)
410 | Do you pull or push heavy loads (more than 25 kg)? 12 YI\T(S)
1Y
411 | Do you often hold vibrating or work with tools or machines in your work? ’ I\T(S)
Part 5: Individual factors associated with back pain
501 | Do you have habit of cigarette smoking at least one stick per day? 12 Yr:s
. No
502 | Do you drink alcohol at least two times per week? 12 Yr:(s)
503 | Do you practice physical exercise that last for at least 30 minutes and two times 1.Yes
per week? 2. No
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Part 6: Psychosocial factors associated with back pain
Questions from 601 to 608 are to measure your job stress. Job stress score
The scale consists of 8 items, each with 4 answer choices on a scale from 1 to
SN 4. The overall score ranges between 0 and 32. So please tell me how you feel Some
. . Never | Rarely | times Often
about each of the following questions.
601 | Do you feel your working conditions are unpleasant or sometimes even unsafe? 1 2 3 4
602 Do you feel that your job is negatively affecting your physical or emotional : ) 3
wellbeing?
603 Do you have high loaded work to complete and or too many unreasonable : ) 3 4
deadlines?
6 Do you find difficult to express your opinion or feelings about your job
04 .. . 1 2 3 4
conditions to your supervisor?
605 | Do you feel that the job pressure interfere with your family or personal life? 1 3 4
606 | Do you have adequate control over your work duties? 1 3 4
607 | Do you receive appropriate recognition or rewards for good performance? 1 3 4
608 Are you able or allowed to utilize your skills and talents to the fullest extent at : ) 3 4
work?
609 | Total job stress score
Job st int tati I Yes (16 —32) | St’{b/tfbr
ob stress score interpretation
610 TP 2.No (<15) investigator use
Questions from 701 to 710 are to measure your job satisfaction. Job satisfaction score
SN The score consists of 10 items, each with 5 answer choices on a scale
’ from I to 5. The overall score ranges between 0 and 50. So please tell Strongly Disa 1 don’t A Strongly
- i . gree gree
me how you féel about each of the following questions. disagree know agree
701 | Do you receive recognition for a job well done? 1 2 3 4 5
702 | Do you feel close to the people at work? 1 2 3 4 5
703 | Do you feel good about working at this company? 1 2 3 4 5
704 | Do you feel secure about your job? 1 2 3 4 5
705 | Do you believe management is concerned about you? 1 2 3 4 5
706 | On the whole, do you believe work is good for your physical health? 1 2 3 4 5
707 | Do you feel your wages are good? 1 2 3 4 5
708 | Do you think all your talents and skills are used at work? 1 2 3 4 5
709 | Do you usually get along with your supervisors? 1 2 3 4 5
710 | How do you feel about the goodness of your job? 1 2 3 4 5
m Total job satisfaction score
Only for investigator
712 Job satisfaction score interpretation 1. Yes (32—50) use
2. No (10—31)

Thank you very much for your Cooperation!
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Annex IV: Amharic Version Participant’s Information Sheet
PHAFAPT avlE P

mS SaTAT
Ly R ANAAUD-: ALY PooU-F NALN AN RLACHE MG ALTN A PUNLtAN
MG FIPVCTH O PLVL 9L 41 PP O80T AT 0% 1+ CooMUNTt ANoT9°
PLVL-a0l P VLM Povavldf TGHT@T NECO vood® AS L 14T NatqokA
AILNTSE WeATET AL AAYLEMT ovlB AcoONNN @ AATSE POLhtART 10T
RPN (LA A PLE D NP-AoomPE AT80T4 VFVTS AmGe P Fav-::
PTGk OCHh: PECA Voo9°G ChAhA 14111 U's37 MA@ T LA A 15%0T4 (61T aohhd
S04 “TSo7 10
PTGk TP LV TG+ N+TH AFATLOT P7LAMD: TP PA°: LU-T ATE PHY TG
PiF CF47 04T AZI0PS Pre- AL LUTTE U3 ACTHAA TPI° AL LmAA::
%1 ALY TG AL NooATq TAFLPT AL 9°19° ALY T 14T hLLCHNVT®-9°:
PHAFLPE aofit: (Y ooM@P +HATE NACH 0L PLT1TH AL PFao0 it 1@ PT1CLNTTT
YYEDI° TPE AgvaopAd LI CANDFIC: NPA-oomld AL T4 090+ hA+NTIL
N FE@9° L 21LLT STAN: NTGE ONT TATFEPT Aool8HS @A A%12:47 1H ao@-0&
LTAA
TOATERrE: AT LOT 0PF@T A78mP 0 ALMOPI: “1E®I9° F0F4 PTLOAMD T
aol8 oo TINTEPrE AMS.MNE PTGE NICIC LOILESA: NooPr9° AT 4LDT
POLAMT avlB TLNTEPrE LmNPA:
P20 aomee CHaovl: v PAaomPd 20 L4 CUA LONSGA.
AL LR PAINDTF @90 T NSC PTG ETY 1AL @L9° AZ0 AN RLICA L PI°CI°CS
e 9°0C bl b7 911.01C BTN

PTGk QAT @707 DL

NARN 4. +251-910 3838 95

Email wondatirh@gmail.com
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Annex V: Questionnaire Amharic Version

£2CA Yoo PRhA 811 U237 ATITST PHHIE aomeP:

eU aomeP PHHIP® (0G+E AC-FLA AZL0TS OOT P9LTT Ac-FET Ohe- 201 Poman- 98O yargeg
Nca yaoge o0t L9n(E PANA TR Uit aomS FOOTT AR P T AT 1

100. P4-Néha- e
101. P44, avALP ne:

h&A 1 - 27N PS NWHAL TPEPT

T8 peePT 9N Lhé-
102 | 25 1. o8 2. Ot
103 | ALY ORI Gavt
1. ea/F 3. P&/

104 | £20F 0P IRI02 2. PANF 4 PHQR/OF

1. Pav8avs 025 T/ Ot (-8 )

2. 00T £LF /0T (D 9412 )
105 | PRPUCT RLEP FIR4907 3. 87T MR PENLNG 0@ FPUCTE A/AME

4. 84 ORI NILE 1AL
106 (LY O AL o7 SV L 1PA? e Gavi-

h&A 2: £8CA yarg®y etavihvt PEEPT:- T PtavAntd (10 NoPmeE O-OT PFmPO-T7? PADrF hEAT 9P hbTiavp PAPA::

+ & TORPT AR 204

201 | ALY ¢ avBaoCc® (147 PECA Yavge +A9oP+ PP INC? 2. h? 2. h

202 | A4t 12 Dt DOT PECA Yaog® ARt QD-PA? 1 AP 2. he K" MU — 401
ATEE &, 202 @ALP <hP- NPT hAL NAdK AL AILFaPANTO: PHED- PECAP hea g | - FALTE FRCA hed

203 2. P T @ 98Ca hea

Yaog® +ATIP?

204 | QA4 7 PG+ OO PECA YaOI® hITPPT PD-PA? 1L AP 2. he WU _ytb 206
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207 | ATPE €206 aPAAP "AP" NP1 NECA Yaog® PPRTeT hd- PN28F A7 PUA LH bée? —

208 | (1B A Yaog® P+14 (16-P7 AGPPPC AAND- SD-Pv? 1L h® 2. he
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N&A 3: POswestry Back Pain AhA e Tk aPANLY
£V ameP 0%t 7 ¢+ O-OT P2CA UrP (AT FONT FCP AL 20T AATLLALCNP T a71&7T £ANAN:: ALL T8 TS APt +0s-T
N o Ahh 5 A996-6F Ade:: FHEHSGT A996-650F avhd NAG<T 7 PG DT PBCAP Vard® (00T FONT FCP AL PLLAMNT T8 A PaGAT::

301

— fyaoao- R 8+

306 — avgg®

O fuoege @918 av&yit APNLATYE chavar<y avdin WFAAU-. O £A979° yaog® e2Ah-17 PUA aPB9° KTAAU-

O mavav- aopg, 1@-3 1IC 17 0hard® av @5yt AADAL a$MMC ATFAAU- O aahaAh e4h av89° KFAAU- T1C 17 VP77 SenI0-A

O ooyt yavay AL (1 heLF LOTIATA O wvavav- nA78 A%F AL $° AcP$Pt LhAhATA

O &yt nuaed® 4%t aomis heLd BAMSA O wvevav- n990 A%t (1AL $9° Aae$+ LhAhATA

O oYk hyoed®e a9%t+ 70 A€L I LAMTA O wvavav- o LEPPF NAL $9° ATPLT LNANATA

O eoe¥ik Quavey AL 9o79° AD-T PAD-I° O wvavao- Qspesii $9° Aav$et 2nANATA
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Figure 5: Parts of body that was referred in the questionnaire
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