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Abstract
Background: -Healthcare providers are at risk of Work-related musculoskeletal disorders

including low back pain, neck pain, shoulder pain and results in discomfort, inability to perform
tasks properly, and affects the quality of life and reduces productivity. Practice of ergonomics
principle to prevent work-related musculoskeletal disorder among healthcare providers is not well

studied in Ethiopia.

Objective:-This study aimed to assess the Practice of ergonomics principle to prevent work-related

musculoskeletal disorder among healthcare providers in public hospitals.

Methods:-Institutional-based Cross-sectional study design was conduct among 422 selected
health workers from February- April/2020 in three selected public hospitals found in AA City
Administration. Participants were selected by using systematic random sampling techniques. A
semi-structured self-administered questionnaire was used to collect data. Data were entered to
EPIdata 3.1 and exported to SPSS 20 for further analysis. Descriptive statistic was used to
summarize knowledge, attitude and practice and also ordinal logistic regression was applied to

test significant association.

Result: -A response rate of this study was 94%. 239 (60.2%) of the respondents were female and
224(56.4%) of them were single in marital status. 262(66%) of study respondents had a fair
knowledge level regarding WRMSDs preventions and occurrence. And again 254(64%) of the
respondents had a poor attitude toward WRMSDs. Only 9(2.3%) of the respondents were practicing
of ergonomic principles while at work. The level of knowledge was significantly associated with
practices of ergonomics principles. Practices of ergonomics principles was significantly associated
with sex of respondents, number of working days per week, number of working hours per day were

significantly associated with level of practice at p-value <0.05.

Conclusion and Recommendation: - the proportion of health workers knowledge, found to be
unsatisfactory in the prevention and occurrence of WRMSDs and poor attitude and practices of
ergonomic principles might result in a high prevalence of WRMSDs and also there are associated
factors with practice level. So it is recommended that healthcare providers should focus on
preventive strategies and health facilities and government should give attention on preventive

strategies and developing guidelines

Key words: - work- related MSDs, knowledge, attitude, practice, ergonomic principle
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1. INTRODUCTION

1.1 BACKGROUND
Work-related musculoskeletal disorders are musculoskeletal injuries caused or exacerbated by

various forms of exposure within the work environment (1). Health care providers are at significant
risk of such disorders including low back pain, neck pain, shoulder pain and results in discomfort,
inability to perform tasks properly, and affects the quality of life and reduces productivity that will

affect the economy of the societies. (1-7)

Nowadays, however, industrializations, mechanization, development of equipment minimizing the
physical workload, work-related musculoskeletal disorders (WRMSDs) are still becoming to be one
of the occupational health hazards that has a wide range of sign and symptom involving muscles,
tendons and joints with a significant cause of morbidities among health workers and affecting
occupational health, productivities and career of health workers (8, 9). These work-related
musculoskeletal disorders are multifactorial phenomena. According to Bruno et al, 2012, several
psychosocial, biomechanical and individual factors are the major contributors to the occurrences of
the WRMSDs (10).

Work-related musculoskeletal disorder diseases remain major health problems among health
professionals due to work related hazards and poor ergonomics practices. Most of the health
professionals perform repetitive activities that expose them to this disease. Most of work related
musculoskeletal disorders developed over time and are caused by the work type itself or the working
environments of the individual. The prevalence among categories of hospital staff (nurses,
physiotherapists, midwives, dentists, Obstetrics and Gynecology, medical students) ranges from 43%
to 78% with most affecting the body parts of low back pain, neck pain, shoulder pain (11 ). According
to different studies from all over the world, nurses have a high prevalence of work-related
musculoskeletal disorders. For example from America ranges from 35-47% in the USA, Europe from
10-50%, France, Asia 78.6% in China and Africa 80.8% in Uganda (12).

Work-related musculoskeletal disorder (WRMSD) is one of the main public health concerns resulting
from the increasing demands of the health care service utilization, temporary and permanent
disabilities, require high cost and reduce the quality of life it usually incurs (13,). Moreover, it is a

contemporary occupational health problem, representing reduced productivity, absenteeism, and
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growing compensation costs. For instance, in the united kingdom, an estimated 6.6 million working
days were lost due to Work-related musculoskeletal disorder, constituting 24% of all days lost due to
work-related health problems in 2017 (14).

It is necessary to implement the principles of ergonomics to prevent the occurrence of work-related
musculoskeletal disorders in work place in all aspects of medical practices. This would ensure better
productivity, job satisfaction and the quality of life among health personnel (14, 15). However, for
effective implementation of ergonomics principles to prevent WRMSD, medical health workers must
have a better knowledge about the aggravating factors and how to apply the ergonomic principles.
Ergonomics is an applied science that includes processes, procedures and equipment design which
ensure work efficiency and safety of health workers. Ergonomics involves applying theory, principles
and design in an occupational environment to ensure better health professionals wellbeing and job
performance (16). Application of ergonomic principle in medical practices would reduce pain and
morbidity associated with medical practices within the workers, decrease stress while working, and

improve job satisfaction and quality of life (2).

According to the world health organization (WHO) work-related musculoskeletal disorder is defines
as a “disorder of the muscle, tendons, peripheral nerve or vascular system not directly resulting from
an acute or instantaneous event (e.g. slides or falls). These disorders are considered to be work linked
when the work environment and the performance of work contribute significantly, but are just one of

a number of genes leading to the movement of a multi factorial disease” (23).

Work-related musculoskeletal disorders (WRMSDs) are groups of syndromes characterized by
symptoms of soft tissue pain, swelling, weakness, discomfort, painfulness, burning sensation,
cramping and loss of function that can be caused or aggravated by work-related exposures. These
disorders have been recognized as a source of significant disability, pain and disadvantage for the
injured person and a substantial burden on millions of people in both developing and developed
countries, and affect all age groups and can also have a major impact on worker function, life,

performance and productivity (22).



1.2 STATEMENT OF THE PROBLEM
Globally, about millions of working-age group peoples are work under poor and risk working

environment, due to these working place disease and injuries continued to be the leading cause of
mortality and morbidity. WHO/ILO report shows that every 15 seconds workers die from work-
related disease or injuries. Every 15 seconds 153 workers, every day 6300 people are dying as a result
of work-related hazards (17). Annually an estimated 130 million peoples visit healthcare physicians
including outpatient, hospital and emergency rooms as a result of Musculoskeletal disorders (18).
The burden of work-related musculoskeletal disorders globally has wide impact that comprises the
second- highest global volume of years lived with disabilities. Worldwide one in three people and

America one in two people live with a painful musculoskeletal disorder (1).

Work-related musculoskeletal disorders are responsible for morbidity, lowering the quality of the
workers’ life and reducing productivity in many working populations. Work-related musculoskeletal
disorder affecting health care providers should never be treated lightly and is the most expensive form
of work-related disabilities attributing to about 40% of all costs towards the treatments. [2, 3]

The Medical profession is known to be at a higher risk of work-related musculoskeletal disorder and
it is one of the least studied areas in our country which poses major health and socioeconomic
problems among healthcare workers. International labor organization (ILO) and world health
organization (WHO) regards WRMSDs as new epidemic that should be researched and solved and
also there are limited studies investigating interventions to protect healthcare workers (19). To apply
intervention first the knowledge, attitude and practice status among health care worker should be
understood. So this study tries to assess the knowledge, attitude, and practices of ergonomics

principles among hospital health care providers which are the least studied area.

A longitudinal interventional study shows, the improvement in the knowledge, attitude and
practices have positive effects on the prevention of musculoskeletal disorders in teachers and also
enhancing awareness and application of ergonomics principles has improved the challenges of
musculoskeletal disorder in nurses. However knowledge, attitude and practice of ergonomic
principles to prevent this problem have yet not been studied in Ethiopia among health

professionals (29, 30).



1.3 SIGNIFICANC OF THE STUDY

Around the world, many studies are conducted, which focuses on prevalence and risk factors
associated with work-related musculoskeletal disorders, but this study assesses the knowledge,
attitude and practices of ergonomics principles among different groups of health care professionals.
Understanding the status of knowledge of health care workers on work-related musculoskeletal
disorder, attitudes towards the application of ergonomic principles to prevent the occurrence of the
problem and practices of ergonomic principles while at works will help to develop strategies to
prevent and control work-related musculoskeletal disorder and disability. And again it will helps the
stake holder such as the ministry of health and other health-related organizations as a reference to

develop policies to improve the safety and health of health care workers in the country.

Therefore conducting this study is important in solving work-related musculoskeletal disorder among
health professionals by providing valid information on the knowledge, attitude and practices of
hospital health workers. Because in Ethiopia, there are few studies available that show the prevalence
of the work-related musculoskeletal disorder among specific health categories like nurses (4) and
laboratories (21). But this study will provide information on the knowledge, attitudes towards
WRMSDs and ergonomic principle practices of healthcare workers to prevent or minimize the impact
of work-related musculoskeletal disorder. And also conducting this study will be important to fill the
gap in the representativeness of the health professional categories. But this study will incorporate all
clinical health professional categories like nurses, Physicians, Laboratories, Physiotherapists, and
Dentists. And also will provide valuable information for researchers for further investigation and for

facility and healthcare workers to prevent work-related MSDs.



2. LITERATURE REVIEW

Practices of ergonomics principles to prevent work-related MSDs
To prevent the occurrence of work-related musculoskeletal disorder, it is necessary that the applying

the principles of ergonomics in all aspects of medical practicing areas. Applying principles of
ergonomics ensure better health of worker and productivities. However, for good practice or
application of these principles at the workplace to prevent the disorder, all health professionals first
must have good knowledge about work-related musculoskeletal disorder and risk factors aggravating
the occurrence of this disorder and how to apply principles of ergonomics. Ergonomics is an applied
science involving processes and procedure and product design that ensures work efficiency and the
health and safety of workers. It involves applying theory, principle, and design in an occupational

environment to ensure optimal healthy and overall system performance (2, 4, and 9).

The main goal of applying principles of ergonomics in healthcare service provision includes
prevented or reduced pain induced as a result work reduced morbidities among workers, increase
comfort and job satisfaction, improved musculoskeletal health, improved work productivity, and
improved quality of life (36).

Applying ergonomics in working place improves overall the health of healthcare workers and
improves their performances. A Study done in India among health care shows that the practical
application of ergonomic principles at the workplace was not satisfactory and suggests the practice of

ergonomic principles needs basic improvements (27).

A Study done in Bangladesh among resident doctors indicates that poor ergonomic principles were
practiced by 49.5% of the residents while 26% of the residents were practicing was adequate. Among
principles not practiced were; taking breaks while working in mid time was not practice by 64.3%

and 69.2% of the residents didn’t use an adjustable chair while giving health services. (28)

A cross-sectional study conducted in Pakistan among hospital dental interns shows that the majority
of dentists exhibit a score of fair (62.7%) practices of ergonomic principles while 20.9% and 16.4%
recorded poor and good scores of ergonomic principles practices respectively. For example 52.2% the
respondents never took a break at all during their working time while 7.4% like to take break after

serving every 2-3 patients and only 10.4% of patients took a break between each patient. (37).



According to a systematic literature review conducted in India concluded that healthcare provision is
a high risk of physical injuries like work-related musculoskeletal disorder and exposure to physical
and organizational risk factors that require ergonomic intervention (Dental Ergonomics to Combat
Musculoskeletal Disorders: A Review). A cross-sectional analytical study conducted among health
care workers shows that only 8.9 % of the respondents were strictly applying ergonomic principles

like operator’s position, patient position and chair position while treating patients. (38).

A systematic literature review results the application of several ergonomic intervention in health care
service provision points to prevent WRMSDs among healthcare providers were found to show a
positive effect on the prevention of musculoskeletal disorder(39) and this is also supported by the
study done in Malaysia by adding to get successful ergonomic practice in working area emphasis
should give for applied ergonomic training since trained healthcare workers practice better than
others (40).

A Study among health professionals aimed to assess their practices of ergonomics in their clinical
session shows that even though they had good knowledge and attitude their application of ergonomic
principle for preventing work-related musculoskeletal disorders was not satisfactory (41). Another
study done among health workers shows only 8% of them were had good practices of ergonomic

principles to prevent this disorder (10).

A study conducted among dental students and dental practitioner reveals that the knowledge and
attitude towards work-related health hazards were good but the occurrence and prevalence of
occupational health hazards including work-related musculoskeletal disorder were very high among
these health professionals (21). This indicates the practice of ergonomic principles and habits of

safety material usage are poor.

A cross-sectional study conducted in Egypt shows that only 5% of the study respondents were had to
practice ergonomic principles in their duty station (31). Poor practices of ergonomic principles in
their working area were also indicated among physiotherapists in Nigeria whereas a high knowledge

was observed which shows an increase in knowledge didn’t result in desired practices (33).



A number of studies ensure that knowledge and practices of ergonomic principles required preventing
musculoskeletal disorder-induced as a result of medical practices by healthcare workers. In a study
among oral health workers shows that 51% of the respondents had no good knowledge of applying
principles of ergonomics to prevent WRMSDs and only 8% of them had good practice of the

principles to prevent these disorder (10).

Knowledge and practices of important ergonomic principles at working place required for preventing
work-related musculoskeletal disorders become the public health concerns that need to be addressed.
In a study done among dental students and dental practitioners, 21.4% of the study participants had
good knowledge and 40.1% with poor knowledge while 10.7% of the study participants had good
practice of ergonomic principles to prevent work-related musculoskeletal disorder (7). However, in
study done in India among hospital doctors (2) 96.4% of the respondents had a good knowledge with

13.9% of good practice of the necessary principles of ergonomics.

A study conducted among dental student and dental practitioner shows that the knowledge and
attitude towards occupational hazards were good but the occurrence of occupational hazards
among hospital health workers was very high (21) which indicates the practices of ergonomic

principles and habits of safety material usage is poor.

A cross-sectional study conducted in Egypt among dentistry students revealed that only 25% of
the study participants were had a good knowledge concerning ergonomics applied at work place
and work-related musculoskeletal disorder whereas 84.8% of them had a positive attitude while
only 5 % of the dentistry students have had practices the ergonomics principles at their duty
stations (31). Poor practices of ergonomics principles were also reported among physiotherapists
in Nigeria whereas a high knowledge was observed (33) which show an increase in knowledge

didn’t result in desired practices.

Controversial results revealed by different studies (2, 9). In a study from Addis Ababa, Ethiopia done
among hospital clinical laboratories, 84.6% of them had never heard about WRMSD and ergonomics,
and also 93% of the participants reported the need for training on the application of ergonomic
principles in the working area (21). Reversely, 96% of study respondents in India had a good
knowledge with poor practices (2). The prevalence of WRMSDs is very high that might be due to

unsatisfactory KAP. Study done in Jimma specialized hospital among nurses and Gonder city in



Ethiopia indicated that the prevalence of WRMSDs was 67.5% and 57% respectively and it was also

associated with occupational hazards and poor knowledge of back care ergonomics (22, 20).

The first step in preventing work-related musculoskeletal disorders in working place is to assess and
verify that the healthcare workers are aware of musculoskeletal disorders related to work. Lack of
knowledge regarding musculoskeletal disorder is one of the barriers in the prevention work-related
musculoskeletal disorder (24). According to this review application of knowledge from ergonomics
principles can have beneficial effects on health workers health and work performance. According to
study in a Malaysia the knowledge of health workers towards work-related health hazards including
work-related musculoskeletal disorder were not satisfactory in the prevention of this disorder (25).
Another study in India also shows that only 35.6% of the dental clinicians were aware of ergonomics

principles applied in the workplace to prevent WRMSDs which is also not satisfactory (26).

A comprehensive understanding of work-related musculoskeletal disorder and ergonomic principles
applied in working place while working is important. A Study conducted in India that assesses the
knowledge and practicing of ergonomics while working among healthcare workers indicates 85% of
the respondents were had adequate knowledge on work-related MSD prevention ways (27) whereas a
study among resident doctors in Bangladesh shows 68% of the resident doctors were not aware of
work place ergonomic principles in the prevention of work-related musculoskeletal disorder (28).

According to a study in jimbaran among health workers (29) there is a significant effect of ergonomic
program on healthcare worker’s health in performing day to-day activities in the health institutions.
An ergonomics program is an intervention in working areas to reduce or prevent work place health

hazards like work-related musculoskeletal disorder.

A Study conducted in Nigeria among medical laboratories indicates that only 22% of the participants
know the benefit of ergonomic principles application in the prevention of work-related
musculoskeletal disorder in the laboratory working place. The level of knowledge is poor among
these study participants in prevention of this disorder, similar study done among laboratory health

professionals in Malaysia the level of their knowledge was poor (30).



A number of studies ensure that knowledge of ergonomics principles required for preventing
musculoskeletal disorder-induced as a result of medical practices like patient lifting and treating,
patient moving, etc by healthcare workers. In a study among oral health workers shows that more
than half of the study participants (51%) had no good knowledge of work related MSDs and how to
apply principles of ergonomics to prevent this disorder (10).

Knowledge regarding work place hazards like work related musculoskeletal disorder and way of
prevention at work place required for preventing WRMSDs become public health concern that needs
to be addressed. In the study done among dental students and dental practitioners, 78.6% of the study
respondents were had no good knowledge among this 40.1% were with very poor knowledge
regarding WRMSDs and way of prevention (31). But a study done in India among hospital doctors
almost 96% were had good knowledge (2).

A cross-sectional study conducted in Egypt among dentistry revealed that only 25%of the study
participants were had a good knowledge of corning ergonomics applied at work place and work-
related musculoskeletal disorder whereas a high knowledge was observed among physiotherapists in
Nigeria (32).

Literature suggests that positive or strong attitude of health care workers will significantly increase
the chance of successful work-related musculoskeletal disorder prevention activities. A study
conducted in India suggests that almost 85% of the study participants were had adequate attitude
towards ergonomic principles applied in the workplace and work-related musculoskeletal disorder as

occupational health hazard (27).

An experimental study done in the united states among nurses working in hospitals reveals that the
attitudes of the nurses in the treatment groups were good while performing nursing procedures and
also shows that improved application of ergonomics principles in nursing procedures can reduce the
risk of developing work-related musculoskeletal disorder due to improper working position and
attitude whereas the control group result was not good in their attitudes. Practices of ergonomic
principles in working place can improve the attitudes of nurses while performing their activities in

accordance with standard ergonomic principles (33).



A Study conducted in India among dentists to assess knowledge, attitudes and practices of ergonomic
principles reveals that the majority of the respondents were had positive attitudes towards ergonomic
principles but their attitudes not satisfactory for the prevention of WRMSD in workplace (34).

A cross-sectional study was conducted in Nigeria among physiotherapists to assess the knowledge,
attitude and practices. According to this study result 52% of the respondents were had negative

attitudes towards the application of ergonomics principles in manual handling techniques (35).

Factors associated with KAP of healthcare workers towards WRMSDs
A study conducted in India among dentist shows that number of extended exposure and total time

of exposure are important factors affecting the knowledge, attitude and practices of principles in

working place to prevent work-related musculoskeletal disorders (31).

A study done in Egypt showed that work experience has effects on the level of knowledge in the
prevention of work-related musculoskeletal disorder. As experience increase the probability of
having good knowledge also increase that may leads to the prevention of work-related

musculoskeletal disorders (9).

A study conducted in Zimbabwe and Palestine showed that work experience of healthcare
workers has an effect of the knowledge towards the occurrence and prevention of work-related
musculoskeletal disorder and also educational level of healthcare workers statistically associated

with the awareness level towards the prevention of this disorder in work-places (7, 46).

A study in Pakistan among dentists showed that attitude and practice level of the dentists were
significantly associated with number of working days per week. As number of working is not

more than five days per week the level of practicing ergonomics principles also increase (27).

A study done in India among healthcare workers indicated that positive relationship was observed
between knowledge and practices which was for every one unit increase in knowledge 0.74 unit
increase in practice of ergonomics principles in the prevention of work-related musculoskeletal
disorders (31).
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Conceptual frame work
This conceptual frame work was developed by reviewing different kinds of literatures to associate the

dependent and independent variables.

Work-related musculoskeletal disorder can result from different factors. Among different factors
associated with WRMSD are personal factors (like Age, sex, marital status, education, and work
experience) and hospital health workers (like job categories, working department and availability of

training) and knowledge and attitude

The knowledge of health care workers on the work-related musculoskeletal disorder may matter in
the prevention and reduction of this health problem. Attitude toward the application of ergonomics
principles and practices of the ergonomics principles at work place can determine the occurrence and

the prevention and control of WRMSDs.

Socio demographic Knowledge on;
characteristics _ _
-Occupational hazards like WRMSDs
Age, sex, marital -Principles of ergonomics
status, education, work
experience, income, \
duration of work \ Practices and application of
ergonomic principles in | Attitudes on
Hospital health working place to prevent 4./ appllcatlor_l of
workers work-related ergonomic
musculoskeletal disorder principles
Job category
Working Department
Beak taken
Working days

Fig 1.1 conceptual framework of work-related musculoskeletal disorder among hospital healthcare
workers (adapted with some modification from after reviewed different literatures). (2, 4, 9, 23)
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3. OBJECTIVES

3.1 GENERAL OBJECTIVES
To assess the Practice of ergonomic principles to prevent work-related musculoskeletal disorder and

associated factors among health care workers in public hospitals, Ethiopia, 2020

3.2 SPECIFIC OBJECTIVES
» To assess the practice of ergonomic principles to prevent work-related musculoskeletal

disorders among respondents, Ethiopia,2020
» To assess factor associated with practice of ergonomic principles of healthcare workers to

prevention work-related musculoskeletal disorders.
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4. METHODS and MATERIALS

4.1 Study area

The study was conducted in a selected Public hospital in Addis Ababa City. Addis Ababa is the
capital city of Ethiopia which lies at an altitude of 7,546 feet. According to the 2018 CSA, the City
has a total population of 3,601,694 in an estimated area of 530.14 square kilometers. There are 11
Public Hospitals in Addis Ababa. From these, 6 hospitals are owned by Addis Ababa Health Bureau,
4 by the Federal Ministry of Health, 1 by Addis Ababa University. The city is divided in to 11 sub-

cities containing 144 woredas.

The study was conducted in Zewditu memorial hospital, Minilik 1l and Yekatit12 hospitals in Addis
Ababa city administration and all medical health care workers working within these hospitals was a
participant of this study. All hospitals are currently operated under the Addis Ababa city
administration. Zewditu hospital has 596 medical health workers working in different departments.
minilik hospital has 678 and yekatitl2 has 702 medical health workers working in different
departments

4.2 Study design;
Institutional based cross-sectional study design was conducted to assess practices of ergonomics
principles to prevent WRMSDs in selected public hospital in Addis Ababa city administration

Source population

All health professionals employed and working at selected hospitals including nurses, physicians,

laboratory professionals, pharmacist, Radiologists, physiotherapists, Anesthesia and dentists
Study population;

All medical health professionals who were directly engaged in selected medical units and currently
working in all inpatient department, outpatient, emergency, laboratory, NICU, Physiotherapist and
Dentists from whom data was collected and who were willing to participate in this study

Eligibility criteria;

Inclusion criteria: all medical professionals employed by Zewditu memorial hospital, Menelik 11
Hospital and yekatit12 hospitals. Currently working in hospitals and who have direct contact with

patients and willing to participate
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Exclusion criteria: healthcare worker who is not employed and ill

Study Variable

Dependent variable

Practices of ergonomic principles to prevent work-related musculoskeletal disorder
Independent variable

Work-related musculoskeletal disorder
Number of years of work

Professional category of respondents
Age of respondent

Sex of respondents

Marital status of study participants
Duration of work

Currently Position of respondents
Knowledge level of study participants

Attitude level of study participants

4.3 Sample size determination and sample procedure
The sample size of this study was determined based on the sample size determination formula using
single population proportion for specific objectives one, two and three
— Za/jj rq

The minimum sample size was calculated. Where: n = minimum sample size required,
Zo. = value corresponding to the confidence level of 95% which is 1.96.
p = anticipated proportion of individuals knowledge, attitude and practice of ergonomic principles to
prevent WRMSDs. Since there was no similar study done in a similar setting (Addis Ababa, Ethiopia
for specific objective one, two and three),  p- will be 50%
d = error margin (5%).

Thus: n=1.96% x (50*50)/5
= (3.8416 x 2500)/25
= 9604/25

= 384. Considering 10% non-respondent rate the final sample size will be 422
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For specific objective four: - to assess associated factors for KAP; the sample size was determined by
using Epi Info 7 with absolute precision of 5%.

To calculate sample size the following assumptions was considered

Two sided confidence level= 95%

Power = 80%

Ratio of unexposed to exposed =1

Outcome in unexposed group=50%

Odd ratio =2 (50)

The sample size was calculated by using Epi Info 7, statically for sample size and power for cohort
and cross sectional study considering the above criteria the sample size yields 296. Considering 10%
non-response rate (296+30) = 326 participants were included.

The decision was done by comparing the sample size of objective one, two and three with objective

four and finally 422 was used as a sample size of this study.

4.4 Sampling selection procedure;
From all hospitals found under Addis Ababa city administration, purposely three patient overloaded

hospitals were selected by observing their annual reports as listed below for 2012 E.C.

Yekatit 12 Medical College General Hospita = 179384
Dagmawi Menilik Referral Hospital = 91672

Zewditu Memorial General Hospital = 68332

Ras Desta Damtew Memoreal General= 68325
Gandhi Memorial General Hospital = 65761

Tirunesh Beijing Hospital = 60220

o gk~ w N F

In this case Yekatit 12 Medical College General Hospita, Dagmawi Menilik Referral Hospital and

Zewditu Memorial General Hospital were selected by their patient loads respectively.

The Determined sample was proportionally allocated to each selected hospitals. Yekatit 12 hospitals
has 702 medical healthcare staff, Dagmawi Menilik has 678 medical healthcare staffs and Zewditu

memorial hospital has 596 medical staffs
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Zewditu memorial hospital = 596/ (596+678+702)*100= 30
=30*422/100 = 127

Menelik Il Hospital = 678/ (596+678+702)*100= 34
=34*422/100 = 143
Yekatitl2 hospital = 422-(127+143) =152
Total sample size = 127+143+152=422
And again the determined sample of each hospitals were proportionally allocated for each department

of health workers for all selected hospitals as shown below in table 4.1

Lists of a health worker was used as a sampling frame and finally from the sampling frame (lists of
health workers for each department separately was prepared) from each department systematic
random sampling techniques was used to select study participants by calculating sample interval
using K=N/n formula (N= represents total number of health workers for selected departments while,
n= represent sample size as shown from table 4.1 below). Every K™ were selected for study

participants and the first study participant was selected by data collectors.

Table 4.1 sample proportion for each hospitals and departments

Working Proport
departme | ber ion
nts

Proport
er ion

Proport
er ion

66 14.4

inpatient 145 59

Outpatients | 156 21

15.7

Laboratory | 22 4

4.6

Emergency | 65 6

Physiother | 4 3

apist

NICU 45 1

Dentists 4 3
445 100
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Zewuditu

memorial Hospital participant=127

All lists of

hospital under AA Menelik 11

the 3 over loaded Hospital

participant=143

city
administration

yekatitil2

hospitals participant=152

Figure-3:-sampling procedure

4.8 Data collection;

A structured Self-administered questionnaire was used to collect the data. The questionnaire was
adapted from pre-existing studies (17, 4,) and reviewing different kind of literatures. The
questionnaire contains socio-demographic characteristics, comprehensive knowledge, attitude and
practices of principles of ergonomics to prevent work-related musculoskeletal disorder. The
knowledge of the hospital healthcare worker regarding the prevention of work-related
musculoskeletal disorder at workplace or while at work was asked. 15 items Yes and no option were
provided. Based on different studies (4), the result was summarized as good knowledge, fair
knowledge and poor knowledge. Correctly answering between 75% and 100% question was regarded
as good knowledge, correctly answering between 40% and 74% questions was regarded as fair
knowledge and below 40% question was regarded as poor knowledge. The other part was about their
attitude towards the application of ergonomic principles in preventing the occurrence of occupational
work related musculoskeletal disorder while at work. 10 items Yes liker (agree and disagree) option
type of question was asked and based on their answer, was categorized as good attitude and poor
attitudes based on previous similar studies. Finally, the practice of ergonomics principle in working
areas was assessed. The question was a multiple-choice option type and the respondents were allowed
to choice all option that was applied to them. Among 15 items options, those who apply between 11
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and 15 were regarded as good practice, between 6 and 10 were regarded as moderate and below 5
were regarded as poor practice basing previous similar studies.

4.9, Operational definition

Knowledge: it is information that an individual participant is aware of what work-related
musculoskeletal disorder is prevention means of work-related musculoskeletal disorder, and how it
may occur due to daily work. Or Knowledge is what the participant respond regarding the prevention
and occurrence of work-related musculoskeletal disorder at workplace or while at work. Based on
their score was regarded as good knowledge if score 11-15, fair knowledge if score 6-10 and poor

knowledge if score below 5 among 15 questions. (4, 9, 17)

Attitude: it is the perception or outlook of the individuals regarding the application of ergonomic
principles in preventing the occurrence of occupational work related musculoskeletal disorder while
at work. The score was summarized as good attitude if score 6-10 and poor attitudes if score 1-5

based on previous studies. (4, 9)

Practice: it is the overt behavior, habit and custom that a person does, practice or carry out
ergonomic principle in their daily activities in the prevention of work-related musculoskeletal
disorder while at work. Based on their practices of ergonomic principles in working place to prevent
work-related musculoskeletal disorder, the result was summarized as good practice if answered
between 11-15, moderate practice if answered 6-10 questions and poor practice if answered below 5

among 15 asked questions. (4, 9)

4.10, Data analysis

The final collected data was entered into Epidata and the statistical analysis was done by using the
SPSS software 20 version. The data was summarized using frequency and descriptive statistics. For
dependent variables level of practice, ordinal logistic regression was used to determine strength of
association and finally a p-value <0.05 was taken as signifying variables. Ordinal logistic regression
was selected because of the practice level is a categorical and has 3 outcome categories or values.
Model fit was checked by using Goodness-off-fit table using Pearson chi-square test. Non-significant
test result was taken as the indicators that the model fit the data well. Goodness-of-fit was selected to
check model fit because it is most frequently used than others by different researchers.
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4.11, Data quality management

The questionnaire was standardized and prepared first in the English language after reviewing
different kind literatures and then was translated to the Amharic language for data collection
purposes. And back English again by a different translator to check translation clarity. The data
collection was supervised by one supervisor with a BSC degree with supervisor experience and three
data collectors with a BSC degree with a health background. The data collectors and supervisors were
trained on the subject matter tools and objectives of the research and how to ensure proper data
collection. The questionnaire was pre-tested before collecting the actual data. Daily report and
reviewing the data was ensured. Informed consent was obtained from the study participants. The

confidentiality was assured for the information by not taking the name of participants

4.12, Ethical consideration;

Ethical approval was obtained from Addis Ababa University School of public health ethical review
committee. A Formal letter for cooperation was obtained from Addis Ababa University School of
public health and also ethical approval and support letter was obtained from Addis Ababa Health
Bureau public health research and emergency management directorate. And also ethical approval was
obtained from the Yekatitl2 hospital ethical review committee. A Clear explanation about the
purpose of the study was given to the respondents before conducting the interview and assurance was
given to them that the interview was done with their voluntarism and their view was purely used for
academic purpose and the information they were gave was kept confidential. To maintain the

anonymity and confidentiality of the informants, the real name was not mentioned.

Participants were also be informed and assured that there was no any form of harm because of
participating in the study
4.13, Dissemination of results

The final results of the research would be presented to Addis Ababa University, College of health
science, school of public and the copy would be disseminated to Addis Ababa Health Bureau public

health research and emergency management directorate and the respective hospitals.
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5.RESULTS
5.1 socio-demographic characteristics of the study participants

A total of 422 hospital health workers were included in this study and 397 (94%) were responded
completely from all study participants. Among study participants, 239(60.2%) were female and
224(56.4%) were single. Most (78.3%) 311 of the study participants had degree educational level
while only 7(1.8%) of them was specialist. The age of the most participant (61%) 242 falls between
21-30yrs age group with mean of age 26.76 and X+SD 4.52. The work experience of the participants
shows that, 191(48%) of them served less than 5 years and 220(55.6%) of them had worked five days
per week and also 249(63%) of them had worked greater than eight hours per day. Almost 193(49%)
of the study participants had taken 30-60 minutes breaks per day. Among female participants, 108
(45%) had have children ranging from 1-5 children. Most 140(35%) and 106(27%) of the study
participants were working in outpatient and inpatient respectively. The monthly salary of the most
participants 214(54%) falls between 6001-8000 birr while only 48(12%) were below 6000 birr.
(Table 1)

Table 1:- Demographic characteristic of the study respondents in selected public hospitals in Addis
Ababa, Ethiopia, July 2021 (n=397).

21-30yrs 242 61.0
31-40yrs 135 34.0
41-50yrs 11 2.8
51-60yrs 9 2.3
s« ]
Male 158 39.8
Female 239 60.2
Mai@lstates ]
Married 169 42.6
Single 224 56.4
Divorced 2 .5
Widowed 2 5

Less than 2 children 79 73
3-5 children 29 27
Diploma 18 4.5
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Degree 311 78.3
Master 22 55
general practitioner 39 9.8
Specialist 7 1.8

<6000 48 12.1
6001-8000 214 53.9
>8001 135 34.0
Less than 5yrs 191 48.1
5-10 yrs 162 40.8
10-15 yrs 26 6.5
Above 15 yrs 18 4.6
<=5 days 220 55.6
6-7 days 176 44.4

Less than 6hrs 23 5.8
7-8hrs 125 315
>8hrs 249 62.7
 Breaktakenperday
<30min 154 38.8
30-60min 193 48.6
>60min 50 12.6
| Working departments
Inpatient 106 26.7
Outpatient 140 35.3
Laboratory 38 9.6
Emergency 47 11.8
Physiotherapy 8 2.0
NICU 46 11.6
Dentistry 12 3.0
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5.2. Knowledge of HCWs in the prevention of work-related musculoskeletal disorders

Reliability of the data was performed to check internal consistency of the data by using Cronbach's
Alpha test and the result shows 0.671 indicating almost satisfies the minimums standards. Overall the
knowledge questions real response ranges from 39% to 80%. 318(80%) and 312(79%) of the
respondents correctly answer the importance of stretching exercise and taking regular breaks in the
prevention of work-related musculoskeletal disorder during working whereas only 155(39%)
respondents correctly respond the side effect of forceful hand exertions while working can contribute

to the occurrence of MSDs. The average score of knowledge was 65.4%.

5.3 knowledge level of HCWs towards work-related musculoskeletal disorders prevention

Figure 1:- Knowledge level of respondents in the prevention of WRMSDs

H number

m%

poor knowledge
fair knowledge
good

knowledge

Figure 1 above shows that the majority of respondents from selected public hospitals had fair
knowledge 262(66%) as they were able to respond between 6 to 10 questions asked to assess their
knowledge regarding prevention of work-related musculoskeletal disorder at work place. 81(20%) of

the study respondents were had good knowledge whereas 54(14%) were had poor knowledge
regarding work-related musculoskeletal disorder prevention.
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Almost all level of knowledge was more observed among youngest age group (21-30 yrs.). Good and
fair knowledge was more observed among female respondents 51(63%) and 157(60%) than male
respondents whereas poor knowledge was more observed among female respondents 31(57%) in the
prevention and occurrence of work-related MSDs in work-place. The result also shows that the level
of knowledge of respondents among all educational level, almost at all level of education majority of
the respondents had fair knowledge toward prevention and occurrences of work-related
musculoskeletal disorder. Poor level of knowledge regarding prevention and occurrences of work-
related musculoskeletal disorder were not observed among diploma and specialists.

5.5 Attitude towards Application of Ergonomics in the Preventing work-related MSDs
Regarding the ten (10) questions asked to assess study participants’ attitude toward the prevention of
work-related musculoskeletal disorders, almost 280(70.5%) believe that applying ergonomic
principles at work-place to avoid musculoskeletal disorders is an achievable task. And also
268(67.5%) agreed on engaging in physical activity/exercise e.g. stretching, walking etc. are ideal for
maintaining good health. Whereas, 250(63%) disagree on Taking breaks while performing my duties

at work is a mere waste of time

5.6 Level of attitude towards work-related musculoskeletal disorder prevention
Figure .2; - Attitude level of healthcare workers towards work-related musculoskeletal disorder

prevention

300 ~

250 -

200 -
H number

150 - =%

100 -~

50 ~

poor attitude good attitude
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Regarding the ten (10) questions asked to elicit the respondents’ attitude towards work-related
musculoskeletal disorder prevention, figure 2 above show that majority of the study respondents from
the 3 selected hospitals 254(64%) had a poor attitude toward work-related musculoskeletal disorder
prevention. 143(36%) of the respondents, however, had good attitude toward work-related

musculoskeletal disorder prevention.

The result shows that Poor attitude toward prevention of work-related musculoskeletal disorder was
more observed among female 149(38%) respondents than male 105(26%) respondents while 90(23%)
female and 53(13%) male respondents had good attitude toward prevention of work-related
musculoskeletal disorder. Both good and poor attitude was more observed among female study
participants. This table also show that the level of attitude across the educational level. Poor attitude

is more prevalent than good attitude toward the prevention of WRMSD among all educational level.

5.8 Practices of Ergonomic Principles to Prevent Work Related Musculoskeletal Disorder

Concerning 15 ergonomics principle options asked for which respondents were assessed for practice
to prevent work-related musculoskeletal disorder, table 6 below show that the most always practiced
principles was Changing positions while working (164) followed by Keeping shoulders relaxed while
working (87), Keeping back supported while sitting (79), Adjusting the workspace for better
operator-patient positioning (60) and Working with assistance when necessary (59) among others.
However, Ensuring and/or advocating for ergonomically considered shift duties (34) and Placing feet
flat on the floor when working (38) were the least always practiced ergonomics principles to prevent
work-related musculoskeletal disorder among others. The highest never practiced principles were,
Consideration of ergonomic principles when purchasing work materials, tools and/or equipment (61)
and Ensuring and/or advocating for ergonomically considered shift duties (50) among all others. The
Majority of the ergonomics principles were practiced sometimes than others to prevent WRMSD.
Ensuring orderliness of work instruments while working (59%) and consciously positioning the body
within safe ergonomic limits while working (58%) were the highest principles practiced sometimes

then other principles
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Table 2:- Ergonomics principles practiced in the prevention of work- related musculoskeletal
disorder in selected hospitals in Addis Ababa, Ethiopia, July 2021 (n=397).

s. n | Ergonomic principles always sometimes | rarely never

1 Changing positions while working 164(41%) | 188 (47%) | 34 (9%) | 11(3%)

2 Keeping back supported while sitting 79(20%) | 204 (51%) | 81(20%) | 33(8%)

3 Keeping shoulders relaxed while working 87(22%) | 176 (44%) | 101(25%) | 33(8%)

4 Taking intermittent breaks while working 47 (12%) | 207(52%) | 116(29%) | 27(7%)

5 Ensuring gentle hand movements 44(11%) | 214(54%) | 117(29%) | 22(6%)

6 Engaging in physical activity while working, 40(10%) | 216(54%) | 92(23%) | 49(12%)
e.g., stretching etc.

7 Ensuring and/or advocating for ergonomically | 34(9%) 201 (51%) | 112(28%) | 50(13%)
considered shift duties

8 | Adjusting the workspace for better operator- 60(15%) | 210(53%) |95 (24%) | 32 (8%)
patient positioning

9 | Working with assistance when necessary 59 (15%) | 212 (53%) | 110(28%) | 16 (4%)

10 | Stopping work activity for a while when 49 (12%) | 192 (48%) | 120(30%) | 36 (9%)
discomfort arises

11 | Ensuring orderliness of work instruments 42 (11%) | 236 (59%) | 92 (23%) | 27 (7%)
while working

12 | Consciously positioning the body within safe | 44 (11%) | 229 (58%) | 90 (23%) | 34 (9%)
ergonomic limits while working

13 | Placing feet flat on the floor when working 38 (10%) | 224 (56%) | 95 (24%) | 40(10%)

14 | Keeping neck tilted only within safe limits 45 (11%) | 206 (52%) | 104(26%) | 42(11%)

15 | Consideration of ergonomic principles when 55 (15%) | 202 (51%) | 79 (20%) | 61(15%)

purchasing work materials, tools and/or

equipment
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5.9 Level of Ergonomics principles practiced preventing work-related musculoskeletal disorder

Figure .3:- Level of ergonomics principles practiced

34
350 +
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250 ~
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Figure 3 above shows that the level of ergonomics principles practiced preventing WRMSDs. Based
on 15 principles asked to assess the level of principles practiced among respondents when at work,
majority 345(86.9%) of the respondents poorly practiced these principles, 43(10.8%) had a fair level
of practice of these ergonomics principles. However, only 9(2.3%) of the study respondents had good
practice of these ergonomics principles to prevent work-related musculoskeletal disorders. The level
of ergonomics principles practiced preventing work-related musculoskeletal disorders were more
observed among female respondents than male respondents (Table 6). Good level of practice was
more seen among male study participants whereas fair and poor levels of practice in the prevention of

work-related MSDs were observed among female respondents (Table 6).
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Figure 4:- levels of principles practiced by level of education and work experiences
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Figure 4 shows the level of practiced ergonomic principles by their work experience and educational
level among study respondents. Good practiced principles were observed almost among the least
experienced (1-5 yrs. and 6-10 yrs.) study respondents. Fair practiced principles were seen among the
first four groups work experience while poor practices were observed among all work experience
groups. Good practices’ of ergonomics principles were only observed among degree educational level
respondents whereas good and fair practiced principles were not observed among specialist study
respondents.
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5.13 Ordinal logistic regressions

For dependent variables practice levels was analyzed by using ordinal logistic regression that allowed
us to compare multiple outcome categories for assessing existence and significant association with
all independent factors. Model fit was checked by using Goodness-off-fit table using Pearson chi-
square test. This model is selected due to most frequently used and easy to express the result. The
result indicates that model fit the data well at p-value 0.648. Table 3 below shows that sex of
respondents has a significant association with practice of ergonomic principles at p-value 0.026.
Number of working days per week and number of working hours per day were significantly
associated with level of ergonomics principle practice at p-value <0.05. The odds ratio was calculated
by taking the exponent of the pooled estimate relative value to a given predictor, i.e. €® and we obtain
estimate of odds ratio (exp (B)). Thus, the value of odd ratio for knowledge level for poor knowledge
level is 2.077 which indicates that healthcare workers who have poor level of knowledge towards
work-related musculoskeletal were 2 times more have good practice of principles of ergonomics and
also healthcare workers whose knowledge level was fair is 1.4 times more likely to have a good
practices of ergonomics to prevent work-related musculoskeletal disorders. The odds ratio of sex of
study respondents is 10.23 which indicate that male healthcare workers are 10 times more likely to
have good practices of ergonomic principles than female healthcare workers to prevent work-related
musculoskeletal disorders. Number of working days per week has an odd ratio of 0.587 which
indicates that health care workers those works less or equal to five days per week were 0.6 times
lesser more likely to have a good practice of ergonomics principles than who works greater than five
days per week to prevent the disorders of work-related musculoskeletal. The odds ratio of number of
working hours for less than or equal to six hours per day is 7.099 which indicates that health care
workers those works less or equal to six hours were 7 times more have a good practices of
ergonomics principles than who works greater than eight hours per day and also those works 7-8

hours were 13 times more have a good practices of ergonomics principles than the reference group.
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Table .3:- Ordinal logistic regression analysis for factors and practice level of healthcare workers in

selected public hospital in Addis Ababa, Ethiopia, July 2021 (n=397).

variables Estimat | Std. Wald | d | Sig. | 95% Confidence
e Error f Interval
Lower Upper
Bound Bound
Threshold | [practice level = 1] 11517 | 1685.36 | .000 | 1| .995| -3291.733 | 3314.76
2 6
[practice level= 2] 13.391 | 1685.36 | .000 | 1| .994 | -3289.859 | 3316.64
2 0
Location [attitude level=1] -.728 0521 937 1| .333 -2.203 746
[attitude level=2] 0? 0
[knowledge level=1] 731 1.244 | 346 | 1| .047 -1.707 3.169
[knowledge level=2] 314 1.145| .075| 1| .049 -1.931 2.558
[knowledge level=3] | 0° 0
[age=2] -8.534 | 471.085| .000| 1| .986| -931.845| 914.776
[age=3] -10.171 | 471.085| .000 | 1| .983| -933.480| 913.139
[age=4] -21.622 | 616.320 | .001| 1| .972| -1229.588 | 1186.34
3
[age=5] 0?
[sex=1] 2.375 1517 | 4.94 .026 401 6.349
6
[sex=2] 0? 0
[marital status=0] -6.816 | 1442.84 | .000 996 | -2834.732 | 2821.10
1 1
[marital status=1] -2.615 2154 | 147 1| .225 -6.837 1.606
4
[marital status=2] -1.815 2541 | 510| 1| .475 -6.796 3.165
[marital status=3] -14.683 | 689.144 | .000 | 1| .983 | -1365.381 | 1336.01
5
[marital status=4] 0? 0
[number of child=1] 1.037 972 113| 1| .286 -.868 2.942
9
[number of child=2] | 0 0
[education leve=1] 1.494 | 990.238 | .000 | 1| .999 | -1939.337 | 1942.32
4
[education leve=2] 317 | 990.236 | .000 | 1| 1.00| -1940.510 | 1941.14
0 5
[education leve=3] 461 | 990.237 | .000| 1| 1.00 | -1940.368 | 1941.29
0 1
[education leve=4] 046 | 990.237 | .000 | 1| 1.00| -1940.783 | 1940.87
0 5
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[education leve=5] | 0? 0
salary=1] .002 1.975| .000| 1| .999 -3.870 3.873
[salary
[salary=2] -1.163 1.044 | 124 | 1| .265 -3.210 .884
0
[salary=3] 0? 0
experience =1] 9.767 | 471.081| .000| 1| .983| -913.534 | 933.068
[exp
experience=2] 8.849 | 471.081| .000| 1| .985| -914.453 | 932.151
[exp
[experience=3] 10.791 | 471.081| .001| 1| .982| -912.511 | 934.093
[experience=4] 0? 0
[workind day=1] -532 817 | 424 | 1| .022 -2.132 1.069
[working day=2] 0? 0
[work hour=1] 1.961 | 1460.62 | .000 | 1| .041 | -2860.811 | 2864.73
5 3
[work hour=2] 2.632 | 1363.76 | .000| 1| .045| -2660.306 | 2685.57
9 0
[work hour=4] 0? 0
break hour=1] -2.126 1.221| 3.03| 1| .082 -4.518 267
[
2
break hour=2] -.617 1.033 | .357| 1| .550 -2.641 1.407
[
[break hour=3] 0? 0
workin 149 1.720 | .008 | 1| .931 -3.223 3.521
[ g
department=1]
[working -1.006 1596 | .397 | 1| .529 -4.135 2.123
department=2]
[working .946 1.791| 279 | 1| .597 -2.564 4.457
department=3]
workin -.297 1.815| .027| 1| .870 -3.854 3.260
[ g
department=4]
workin -14.493 | 1363.77 | .000 | 1| .992 | -2687.433 | 2658.44
[ g
department=5] 0 6
[workingdepartment -.716 2144 112 | 1| .738 -4.918 3.486
:6]
[workingdepartment | 0° 0
:7]

NB ;- 0%is reference group
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6. DISCUSSION
In the prevention of work-related musculoskeletal disorders among healthcare workers, effective

application of ergonomics principles is very important that all healthcare workers should know about
these principles and how they can be applied at work-place. Effective applications of these
ergonomics principles would improve job satisfaction, job performance and long lives healthiness. In
this study the assessment of knowledge of work-related musculoskeletal disorder prevention at work-
place was carried out. The assessment showed that the majority of the study respondents were had a
fair knowledge of two thirds regarding the prevention of work-related musculoskeletal disorder at
work-place. Only one in five the study respondents had good knowledge regarding work-related
musculoskeletal disorders prevention while 54(13.6%) of them had poor knowledge regarding work-

related MSD prevention.

This low level of good knowledge (20.4%) is in-line with findings of a study done in Malaysia among
health workers (25), in which not satisfactory knowledge regarding prevention of musculoskeletal
disorder occurred as a result of work was reported. Another study also supported the finding of this
study, in which only 35% of dental clinicians in India (26) were had good knowledge about applied
ergonomics principles at work-place to prevent work-related musculoskeletal disorders. The finding
of a study done in Bangladesh (28) also supported the finding of this study, in which only 32% of
doctors were had good knowledge which is also not satisfactory in the prevention of this work-
related musculoskeletal disorders among healthcare providers while at work. The low level of good
knowledge towards the prevention of work-related musculoskeletal disorders may results in poor
practices of ergonomic principles while at work and this may exposes the health workers to work-
related MSDs. This may happen due to lack of on job refresher training for health workers.

This low result of good knowledge among study respondents is, however, not supported by other
studies. Among which, a study conducted in India (2) among doctors was reported the 96% of study
respondents had good knowledge regarding prevention of these disorders. The difference might be
due to difference in sample size variation and study participant composition. The finding of this
study also not in lined with study done in India (27) reported that 85% of study respondents were had
adequate knowledge which is satisfactory in prevention of work related musculoskeletal disorder. The
difference might be due to difference in study subjects; participants were periodontists, but the study

participants of this study were all medical health workers.
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This high result of fair knowledge among study respondents of this study is in-line with study
conducted in Egypt (32) among dentists who reported that the majority (49%) of the respondents
were had a fair knowledge regarding the prevention of work-related MSDs. The finding of the study
done in Pakistan (37) also supports the result of this study, in which the majority of the respondents
had fair knowledge (43%) concerning work-related musculoskeletal disorder prevention. The
disparities between the finding of this study and studies scoring good knowledge might be study
subject differences and training options. Raising the awareness with different means like on job
training is very important to prevent the disorders occurred due to their working conditions. And also

at graduating school commonly all health departments should be educated supporting the curriculum.

From this study assessment of attitude towards the application of ergonomics principles to prevent
work-related musculoskeletal disorders was carried out. Attitude toward the application of these
principles is very crucial in the prevention of these disorders. The assessment in this study show that
majority of the study respondents had a poor attitude 254(64%) toward the prevention of these
disorders. 143 (36%) of the study respondents had a good attitude which is not satisfactory in the

prevention of these disorders.

The high results of this poor attitude are in-line with the findings of a study done in the United State
among hospital nurses who reported that poor attitude toward the prevention of these disorders
occurred at work-place (33). The result of a study conducted in India was also in-line with this in
which not satisfactory attitude among study respondents were reported (34). The study conducted in
Nigeria among physiotherapists was also in-line with the result of this study which show that majority
(52%) of respondents were had poor attitude toward the application of ergonomics principles to

prevent work related musculoskeletal disorders (35).

Literatures suggests that good attitude of healthcare providers toward applications of ergonomics
principles will significantly increase the prevention activities of work related musculoskeletal
disorders. The study conducted in India in contrasts with the finding of this study in which 85% of the
respondents were had good attitude toward the application of ergonomics principles (27). This
difference could be due to variation in subject study (periodontists), sample size variation, and data
collection tool. This result is also not supported by study done among doctors that reported almost

96.9% of the respondents were had good attitude toward work- related musculoskeletal disorders at
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work place (2). The difference might be due to difference study subjects, sample size variation and
study setting which was in teaching hospital. The finding of this result also not in lined with study
conducted among dental professionals (42) who reported a high attitude level score (75%). The
difference might be due to difference in study subjects which was only on dentists, sample size
variation and working environment condition. And also this result is not supported by study done
among dentists (43) who reported that almost all respondents were had a good attitude toward the
application of ergonomics principles to prevent work-related musculoskeletal disorders at work

places this variation might be due to study participants, variation in sample size and study site.

The right and timely practices or application of ergonomic principles at work place promotes the
health, efficiency and wellbeing of healthcare providers by preventing work-related musculoskeletal
disorders. When level of knowledge and attitude good enough towards prevention of work related
musculoskeletal disorders, the real practices of the ergonomics principles will ensured. In this study
practice of these principles was assessed within 15 principles each with 4 scales. The results of this
study show that majority 345(86.9%) of the study respondents had poor practices of ergonomics
principles to prevent WRMSDs.

The high proportion of this poor practice is agreed with a study conducted in Bangladesh which
reported 50% of the respondents were poorly practiced the ergonomics principles (28). Other study
that in-line with this study also show that only 8% of the study respondents were had good practices
which is very low to prevent work- related musculoskeletal disorders (10). The finding of a study
done in Egypt that in-line with the finding of this study also indicates the only 5% of the study
respondents were had good practices of the ergonomics principles (31). And also a study done in
India among hospital doctors (2) only 13.9% of them had good practice of the necessary principles of
ergonomics that in-line with the study this result. This finding is also strongly consistent with study
conducted in Egypt among dentists.

Study conducted among dentist (9) is not consistent with the finding of this study as 49% of the study
respondents were had a good practice of ergonomic principles to prevent work related
musculoskeletal disorder. This disparity may have been due to study subjects who only rely on
dentists as against different health professionals working in different clinical departments and sample
size difference which was only 55 participants. The finding of this study is also not supported by

study conducted in Cameroon who reported 66% of the study respondents had score a good practice
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of ergonomic principles at work-place to prevent these disorders (44).the variation might be their
knowledge was good enough that may results in a good practices and also this inconsistent may have
been due to sample size difference which was only 80 study participants and the study subjects was
only from oral health professionals. The other study which is not consistent with the finding of this
study is Indian study that reported good practices (42). The difference might be study subject and

sample size variation.

From this evidences which is very low practice, it can suggested that healthcare providers working in
different clinical departments like inpatient, outpatient, emergency, laboratory, neonatal intensive
care unit, physiotherapy and dentistry are vulnerable to develop work related musculoskeletal

disorders and need some interventions like on job training.

In current study, the practice of healthcare workers showed a significant association with sex of
respondents. Similar to this study, study conducted in India (2) and Pakistan (37) indicated that sex of
healthcare workers significantly associated with practices of ergonomics. But the result is not in-line
with study in Ethiopia (47) and Malaysia ().This difference might be due to working area setup and
study respondent which was focused on laboratory workers. Number of working days per week
shows a significant association with level of practice. Similar to this study, a study conducted in
Nigeria (50) and Pakistan (37) showed that adequate practice of ergonomics among respondents was
found to be significantly associated with working day per week. But study conducted in Ethiopia (47)
and Nigeria (50) was not in-lined with this result. This difference might be due to working area setup
and study respondents. Number of working hours per day is significantly associated level of
ergonomics principles practices. Similar to this study, a study conducted in Nigeria (50) and Pakistan
(37) showed that adequate practice of ergonomics among respondents was found to be significantly
associated with working hours per day. The finding of this result is not in-lined with studies
conducted in Uganda (8) which showed no association. This difference might be due to study subject

variation which focuses only on nurses.
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7. Strength
This is to assess practice of ergonomics principles to prevent work-related musculoskeletal disorders

among healthcare workers and associated factors that may give ample of information for all interested

in general.

High response rate was achieved because the data collectors were carefully selected and well

informed and trained

8. Limitations
This study doesn’t assess the work place environment analysis

Social desirability might be introduced; even though much effort was done to minimize it
Since the study design is cross sectional temporal relationship could not be assessed.

This study lacks qualitative study that could support quantitative study

9. Conclusion
In this study, it is evident that the majority of the study respondents had fair knowledge level and

poor attitude toward prevention of work related musculoskeletal disorders at work place. The practice
of ergonomic principles important to prevent work related musculoskeletal disorder was also very
low. Knowledge level and practices of ergonomics principles are significantly associated. Sex of
respondents, Number of working days per week and number of working hours per day were
significantly associated with practice level of ergonomics principles to prevent work-related
musculoskeletal disorders.
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10. Recommendation
Base on this study findings, the following recommendation are forwarded accordingly.

To the healthcare workers

Better to self-update regarding work-related musculoskeletal disorders occurrence and methods of

prevention

Better to practice all possible ergonomic principles to that used to prevent the occurrence of work-

related musculoskeletal disorders.
Minimizing extra working days or hours that used to minimize exposure to WRMSDs
To the health facilities

Since the prevention and occurrence of WRMSDs knowledge and practices level of healthcare
workers were not satisfactory among the respondents, the hospitals should facilitates on-going
orientation/training concerning the principles of ergonomics are required for the health workers.

The hospitals should ensure the availability all needed materials for ergonomics application

The health facility should adjust working and breaking time for minimizing overstress or extra work
that may expose the staffs to WRMSDs.

To the government

The government/ministry of health/ health bureau should give emphasis for the health of healthcare

workers by ensuring availably of ergonomically conducive working environment

The government/ministry of health/ health bureau should ensure the availability of prevention

guideline or training manuals and cascading to healthcare workers

The government/ministry of health/ health bureau should conduct periodic assessments and taking

intervention action regarding the work-related musculoskeletal disorders among healthcare workers.
Further research

I recommend further study including work-place ergonomics analysis and qualitative aspect.
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ANNEXES

Annex I. English version Informed Consent Information sheet
Principal investigator: yohannes kenne

Title: Knowledge, Attitude, and Practice of ergonomics principles to Prevent Work-Related
Musculoskeletal Disorders among healthcare providers in public hospitals, Addis Ababa, Ethiopia,
2020

Hello. My name is , I am here to collect data for

The research purpose, which is conducted to complete a thesis for Master’s Degree of

Public Health. The study will be conducted in public hospitals of Addis Ababa town.

Before you decide to participate or not in this study, I like to clarify the purpose of the Study, risk and
benefits.

Purpose: The main purpose of this study is to assess Knowledge, Attitude, and Practice of
ergonomics principles to Prevent Work-Related Musculoskeletal Disorders among healthcare
providers in public hospitals. This finding will help to identify the main gap in regarding application
of ergonomics principles that is used to prevent work place musculoskeletal disorders.

Procedure: After signing the consent form you will start to fill the questions using structured
questionnaire. The questions will take 20 to 30 minute of your time.

Risk/Discomfort: There is no any risk that will happen to you due to your participation, but your
precious time will be used to answer the question. Some questions may be too personal but it is
helpful for the study.

Benefit or Incentive: By your participation, you may not get the direct benefit/incentive, but this
research finding will give information about knowledge, attitude and practice of ergonomics
principles to prevent work related musculoskeletal disorders.

Confidentiality: The information that you will give will be kept confidential (will not be shared with
any one) and used only for research purpose. A code will be used to identify the participant therefore,
writing your name is not needed.

Rights of Participants: Your participation in this research is fully voluntary and you have also a
right to refuse some question you are not willing to answer. You have also a full right to withdraw
from this study at any time you want.

Are you willing to participate in this study? 1. Yes 2. No
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Annex II. Amharic version information sheet
PI°CIC/TGT TINEL-LEL COI°I° 1 avQhem, o

TG+ ALe:- ©hin b

Coh:-  he- 9Pt e rFS Pov)MMLe AhAt Uaeg® AgohAhA TN hovdhhtG PN
LUt aoCPT FME? Otavdhdt aS%N A0 N9LTTF Coo 30t POTHAT AL 9°CI°C
S ITAIE

MmS SATAY N3 LOAA:ANY
oMyt AVNLTHON MG CUATE 8724%7 Aoodd- NASON ANN  N9LTTF Pao 0T
POTHOT AL TG A%1L7 10

NTGE AL AgoAT§ MLI° ANaoA+E hoo®N TP+ N4t PTG kT

ANTY T RGEAL, (oL P99 07T 1T TPI® AG T8 hlé-d-APFAD-::

aATY:-PHY TS PSS hAee@- N0¢- 03 AL ON¢ ke T A“Lhak P rF AS
Pao1NIMLe hnAT Vood®T (NtovAlt MG NAeo-CDF PN hooAnnt AS POé-
LUt aoCPT FINET MALA AN N9LTF Coo 70 E POT AT 0T TG 29247
1ot U TEVE SV TIAC ATSL00N AgvhAhA AWTS.U9° P9°Coavld. AICLTT TNt
T4 A2N0N AgohAhA LLASGA::

PANL-C 18T~ PO 1T £2Cav7 hi.lov- NPA aolB@. h 20-30 L&F PHPPL aom@d
Noom$9® TLeeD7 LI°AM::

ALONTA®D POLTAD HST:- OTGE NooAHELR  CoLLCONP T 9°719° W@ 15%T
ALSCI°:TIC 17 APA aomBd PI°IONENLT (T LT 4N

TPPT/MNLIFF P TF:- NooA+EL C20TT 1 P15 TPI° ALTC

LTFANTIC 77 PTGk @M AMS 0Aeo-2PF (CAG HEf ovlB SaMA:NHY Con
Hef 215 m9° TP2e NALT BAL-b-P I

TLOATC dAeomNP:- C7LAMT ovlB NCLATC P21.9H A7 ALY TS T A1NINT AF
POLMA 1D-::aoAP RTC AAT°IMPI® NPT avi§ APNLATI::

PrAFL®  oofih:-  PCOL AR ood Nova NGRS AL Phav(lt
10PNV RANTTT TEE AdagvaoAd AF8.U-9° N5 @9° (% W PGk oot @Fan::
MY TGT AdvAHGE S PLEFIPT? 1. AP 2. hELAUI®
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Annex III. English version Informed Consent
Detail information about the study was explained to me. | have understood that the main objective of

this study is to assess Knowledge, Attitude, and Practice of ergonomics principles to Prevent Work-
Related Musculoskeletal Disorders among healthcare providers in Zewditu memorial hospital,
Menelik 11 Hospital, and Yekatit 12 hospital, 2020.

In addition, I understand about how the data collection is proceeding and the time it takes to complete
the data collection. | also understand that the research imposes no risk on me. | assured that there
would be confidentiality of my response and collected data used only for the study.

It also explained to me that | have the right to stop participation at any time.

In addition, | understood that participating in this study is important for scientific knowledge and base
for further study. Therefore, | have now consented to participate in the study by signing this form.

Signature of participants date

Name and signature of data collectors date

Annex iv Amharic version informed consent
POt o PPL Q1L

NATGETSET h?INLe@ A N oolB +2THEA: hHLV° 0HaR2IC 'y PUL.00L0-
avlB (A AL 9°79° h2'rl 1% P212ahA aoP'rT TLEFAD R ILUI° A7
Otooait PoolB TLATL-09F MNP aoP'T AS NTSE Aoodhe G925 hAPTh
NTGEI® AooAHG ATLTINILE TIC 17 DA NMS NAoo-2DF AL (N¢é- 9°n7 8
?oLh0E P FFG Pao1MM?Le AhAT veo9®  hhé- IC PtHoof Py vaog® HC P
PATT aolB NATS 9°Covd- LT ML &t NTD4 HCP ATLNS 0e-PT Mat aohmt
ATLTLTN HLEFAD

AAPI° PHY TG T AdvA+HG PHON2T1770- oo Py (GCPT% hl I TNAY-::
Cragdam NG 4.C77 +7

PavlB A NAND N9°GF C1T +7
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Annex V. English version Questionnaire

Work related musculoskeletal disorder among health professionals

Part one: Socio demographic characteristics

S.No | Questions /variables Coding category Skip to
1 Age of the worker Age in years
2 Sex of worker 1. male
2. female
3 What is your current marital status? | 1. Married 3. Divorced
2. Single 4. Widowed
4 How many children do you have (| -----------------
for female only )
5 Educational level 1. Diploma 4. G/ practitioner
2. Degree 5. specialist
3. master
Monthly salary | semememeee birr
Overall, how-many- years have you | ---------- years
been worked in hospital
8 How many days do you Work per | ----=-------- days
week
9 How many hours do you actively a.1-2 b.3-4 c.5-6
Work per day? d.7-8 e.>8
10 For how long do you take breaks a. <30 minutes b.30-60 minutes
from work in a day? c.>60 minutes
11 At what department are you =~ | ----m-m-m-mee-

currently working
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PART TWO: KNOWLEDGE OF PREVENTION OF MUSCULOSKELETAL DISORDERS

(MSDs) please circle your answers

s.n | Questionnaire Response
1 Can grasping small instruments for long periods prevent the occurrence of | Yes
MSDs? No
2 Can forceful hand exertions while working contribute to the occurrence of | Yes
MSDs? No
3 Can abnormally positioning the hand or wrist prevent the occurrence of MSDs? | Yes
No
4 | Will rest while working contribute to the occurrence of MSDs? Yes
No

5 Do taking adequate breaks between work procedures prevent the occurrence of | Yes
MSDs? No

6 | Can frequent lifting of heavy equipment/materials at work contribute to the | Yes
occurrence of MSDs? No

7 | Will flexing the wrist between 100° and 120%prevent the occurrence of MSDs? | Yes
No

8 Does bending the neck beyond 20° while working contribute to the occurrence | Yes

of MSDs? No

9 | Can flexing the upper back contribute to the occurrence of MSDs? Yes
No

10 | Will keeping the shoulders relaxed prevent the occurrence of MSDs? Yes
No

11 | Can avoiding prolonged working hours be useful in preventing the occurrence of | Yes

MSDs? No
12 | Can stretching exercises be useful in preventing the occurrence of MSDs? Yes
N o

13 | Does having good access to instruments, visibility and comfort during work be | Yes
useful in preventing the occurrence of MSDs? No

14 | Does taking regular breaks and achieving optimal work posture play a vital role | Yes
in preventing the occurrence of MSDs? No

15 | Can the consideration of ergonomics in acquisition of hospital equipment play a | Yes
vital role in preventing the occurrence of MSDs? No
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PART THREE: ATTITUDE TOWARDS APPLICATION OF ERGONOMICS
PREVENTING MUSCULOSKELETAL DISORDERS (MSDs) please circle your answer

s.n Questionnaire Response
1 For better viewing of my workspace, it is preferable to bend my head Agree
forward instead of adjusting the workspace.
Disagree
2 . I cannot do without bending my back while working because it makes Agree
my work easier.
Disagree
3 . In order to finish my work on time, | prefer to attain the same position (e.g. Agree
sitting) for long periods while working instead of changing positions while
working. disagree
4 Taking breaks while performing my duties at work is a mere waste of Agree
time.
Disagree
5 Forceful hand movements while working enables me get work done on Agree
time regardless of the consequences that may occur
Disagree
6 engaging in physical activity/exercise e.g. stretching, walking etc. are Agree
ideal for maintaining good health
Disagree
7 my back supported while working is always considered whenever I'm Agree
working
Disagree
8 Workplace adjustment while working in order to avoid musculoskeletal Agree
disorders is a difficult task. :
Disagree
9 In a bid to avoid musculoskeletal disorders, neck bending while working Agree
must be avoided
Disagree
10 Applying ergonomic principles at work to avoid musculoskeletal Agree
disorders is an achievable task. ,
Disagree
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PART FOUR: PRACTICES OF ERGONOMIC PRINCIPLES TO PREVENT WORK
RELATED MUSCULOSKELETAL DISORDER

Which of the following principles of ergonomics did you apply while at work to prevent work related

musculoskeletal disorder? (PLEASE CHOOSE ALL OPTIONS APPLIED BY YOU)

s. | Ergonomic principles Say Yes if you | If yes, How often did you
n apply or say apply? please circle your
no if not answer
1 Changing positions while working A, always c, rarely,
b, sometimes  d, never
2 Keeping back supported while sitting A, always c, rarely,
b, sometimes d, never
3 Keeping shoulders relaxed while working A, always c, rarely,
b, sometimes d, never
4 Taking intermittent breaks while working A, always c, rarely,
b, sometimes d, never
5 Ensuring gentle hand movements A, always c, rarely,
b, sometimes d, never
6 Engaging in physical activity while working, e.g., A, always c, rarely,
stretching etc. b, sometimes d, never
7 Ensuring and/or advocating for ergonomically A, always c, rarely,
considered shift duties b, sometimes  d, never
8 Adjusting the workspace for better operator- A, always c, rarely,
patient positioning b, sometimes d, never
9 Working with assistance when necessary A, always c, rarely,
b, sometimes d, never
10 | Stopping work activity for a while when A, always c, rarely,
discomfort arises b, sometimes  d, never
11 | Ensuring orderliness of work instruments while A, always c, rarely,
working b, sometimes d, never
12 | Consciously positioning the body within safe A, always c, rarely,
ergonomic limits while working b, sometimes  d, never
13 | Placing feet flat on the floor when working A, always c, rarely,
b, sometimes d, never
14 | Keeping neck tilted only within safe limits A, always c, rarely,
b, sometimes d, never
15 | Consideration of ergonomic principles when A, always c, rarely,
purchasing work materials, tools and/or b, sometimes  d, never
equipment
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Annex vl. Amharic version questionnaire

ammeP
NPMG NAT>PPTF AL NN T2NTPF PARNA+ PR FT PARIMMAR P ANAT UdRgR ¢ JC P+HAPe
P F Yyaege

A& AL MUNLPT ANTMLP Ui g ARl EPF

+.4 HhPePT | FAPPT P9oART o LN HAA @2
1 PAL+Em 8, b8 Ngant
2 PAGTE 9 1. e
2.t
3 PALE PINF Ui P 90718 12 1. P1N 3. &%
2.1MA 4. N4, Pqe+
4 N AET RAPT (AT NF) |
S PHIRUCT 828 1. 8Thd 4. 8 /NAd>P
2. 8¢ 5. NAd™>p
3. Pq
6 OCYP La®®H | e NC
7 NAMPAL I AT hO®F NPATHA |
O-AD NG $LTPA
8 NATRYF ATF 5% 50 PAGF | e -G
9 N$Y N7+ AYF NFIF ALK ? U.1-2 A.3-4 .56 0P 7-
w, >8
10 NeY NP NG ALET ATRT PUA IR | U. 30 L4PPF  b.30-60 LLPPTF h>
2mNSA? 60 LS PT
11 NPT @m h&A O-AM 0 PAYAGE? | —---mmmmmmmee-
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A& AT : PITHN, ARARHE mPePF aRANE AL PhAMT

+.¢ M PePF AN
1 FTTR ALPPTT ALET 1H PP PMTFT PADIMMIP ANAT YaRgR aPnAt | AP
ANANA 2FAAT? PAgP
2 NMA4NT 1 NILA PAAWE PAE ATPNPLAPT AM-TFT PARTMMAP AhAT AP
yange anft AN+PEh PRCIN? PAgP
3 AET MEI® A3 NATATRL Ui AL LT P3G PARIMMA P AhAT AP
yange A388NA+ £hANAA? PAGR
4 NMACNT 1 AZ&FT L% AMIFST PAR)MMa, P ANA T UdRge aonf+ AP
ANTPEA PNCHA? PAg®
5 4.8%F aehhd N A&t AL PM-1FT PARIMM, P AhAT Yyange aenh+y AP
£nANAA? PAg®
6 N4 N3 Nk LH NNE AALPPFT / @ARATT A9T4F AM-TFG PARTMMAY, P AP
ANAT yaege aondt AA+PRh PNZNFA? PAg®
7 PAE A73M7 N 100 ° AT N 120 °APNNA CRAPOMD PM-TFG PARIMMARP AhAT AP
yange A182NhA+ 2hAhAA? PAGR
8 NTAENT 1H AT7FT N 20 °NAL TM& AM-TFT PARTMMAY, P AhAT hP
yange anhnt AN+PRA PRCIN? PAgR
9 PAREM-Y ECN MMHOH AM-1FT PARIMMA P ANAT Uaege aenAt AN+PRA | AP
APRC £FAA? PAg®
10 ThAT HT AT8.A 9L PM-1FG PARTIMMAY, P AhAT Uaege A182nhAY AP
£nANAA? PAgR
n CAMIFG PADIMMA P ANAT Uaege A8 2NAT AGPNANA P+4-HAR Paod. NOF | AP
ALY MAPLT MPT, ALY 2FAA? PAGR
12 PM-1FG PADIMMAR P AhAT Uarge AN++F AT82NA+ AGPhANA PAhd Nt AP
ATPNPNA AMDEPT MPm, A Pr £FANT? pAgD
13 NN @PF Ng PARALLPF APCNT T PALFT BZE AT TFF PM1FG AP
PADIMM P AhAT Udege A31820AT AdPhAhA M, 1a-7? PAgR
14 ameNng §L&FF7 mAL AT NG P4 Uit T M3 FT Pap)mmay, P AP
ANAYT Yamge 138 2nAF ACDhANA ™A% MG Len.mFAT? pAgD
15 PUATHA ®ARNTFT NIRTTTNF 1H PP LUTIFT APALT A9LZ9 PM-1 S AP
PADIMM P AhAT Uange A382NATATNANADATM T LR M FAT? PAGR
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N&A WNT - NA PA™P LU FoINS PMeTFT PARTIMMARLP ANAT UaRgR AdPnANA ATRANNTT

N+aAN+: NARANE AL PhNN

+& | mPRPT goAR
1 PAL NFRY NHAA U ATIPF Pvs N0 NTBA+NNA £4% LAY ML | ANTTHAD-
&F MG a0 L6 ja
RANGYaYgD
2 CRPWAU AAL BONRY AAME TPALT hATAGR ORTLHID WAR7Y $AA | ANTITAD-
PLLIPA =
RANGYaYgD
3 PHRY NA%E ATRMLIN AL NIPFWANT 1H P4 NFT NAPHPC LAS | ANTITAD-
ALEIR UH AT GRTF NF (ATPAA ke NB) TALET AADCMAL-
hANGYaYgD
4 NGB AL APAL AZEF arAL 1H T9NNT NF j@ = ANTRAHA D
hANGYaYgD
5 KWl APA NYLA PORYPAPA PAE ATRNSAPT NAYT PhTdY | ANTIMAD-
RTETA R28FA
hANGRaYgD
6 NANA Nt ATPNPA / PANA NT AT1BNSA TOA+E AGRAA OHCIF T | ANTITIAD-
.m0 e MY+ PAPAAAT MGT ACPMNG +NTH, ha-s:
hANGRagD
7 NTPWLNF 1H BECNRT ALIE Urd LHI® @A AANT: ANTRIA D
hANGRagD
8 PM-YFG PARIMMER,P ANAT Yaege Foi AN+ NRWELNT TH P4 | ANTHITHAD-
N EON+NNP e ¢e) NNE Wi Y- =
hANGYgD
9 PMIFG PADIMMAL ANAT YRR Foi ARG AYTF AME AT | ANTBmAD-
an H
/% hANT + An@9eng
10 PMIFG  PADIMMARL ANAT UaDgD Foir AGINMIL Phg. LUTYE | ANTITIAG-
(ergonomic) ani/ P mCU?H"F‘"I an+9NC AL LZNN+F Fmi"rf‘é\ +9NC 10 :: hANapaggo
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NEA A& PMTFT PARIMMAa,P ANAT Yange AddnANA PN LUTIF ARCUPF FoINET

N+arAn+

han+at pa>p eUYF CPF TRET F+H11NEAU DRI® Né NN P+EPET NP2 (

NACNP PL+INGFT ATT® AT9LcoeF RIDL M)

s.n

pa>-p £UYIF ACUPF

P panAn+ NUY
mLIR AU TI
nUT AP 2Nk

@MANP AP NPT NTF 1H PARANE
NG 2 ANAPYT ARANPT LANMT

N WZNF 1H NFPFT aRAOD

UTUA IR AT AAE AAE
ATAISIE IR a0 I N6

NM$em@MmNt 10 @INYECNT dRLI&

UTUALH AT AAE RAR®
ATAT8TL TH O° T N6pC-A

NTA%NT 1H ThAPTT HT e

UTUALH AT AAE RAR®
ATAT8TE IH a0 T NepedN

UTUALHE hfAAE RAR T

4 | NEMWLNT IR PAILRCM OLEFFT RORAL
AT ATSTL TH OO T Nenl-A
5 ¢J PA PAE ATPNPAPTT LI UTUALHE hTAAE RAR T
AT ATSTE TH 0P T NandA
6 | NEOWENF 1 NANA ATPNSA DA+ T ATEAA, © UTUALH hEAAR AAR :
MHCIT EYMedT OH, ATRISTE TH 00 T N6
7 | Pa™P RUYYRT AOALE PRLT PAC AGHD UTUATH hiAARAARE
Y G e I AT ATSTL TH OO T NendA
8 A+AA Né PAG NFMT MA+hNA mege 9ok UTUA1H AT AAE RAE T
e APPAA PFhaY hbTaDm AERIZTE UL 0 7 NS
9 | ANCAL PP ATF NTULS A@- 9C D migt UTUATH hTARAR RARE
AT ATSTE TH 00 T NandA
10 | 9%+ NMLPCNt 1H A+ONAT TH PAE UTUALH hERAR AAR:
ATPNSAM-T IO AT ATRTE TH OO 7 Nepe-A
11| NT9AGNT LH PAE DU PPT $LI +N+a UTUATH hTARAR RAR T
o P @97 AT ATSTE TH OO T NandA
12 | N@A%N* 1H NAN+aRa9% pamp pyT7t UTUATH hTARAR RARE
(ergonomic) 72NF M- AG-1HYT NPT R AT ATSTL IR 6P T NN
P 1y,
13 | NTAGNF L ACTFT a4+ NNPaRp UTUAIH hTAAE RART
AT ATSTL TH 60 T NenlA
14 | A77FY 2UYTE NFMNS AT - NF UTUALH hERAR AAR:
AT8TMAMA ML ATAT8TE TH O° T N6ped-N
15 | PAge 2ARATY/@RI® aRALPPTFY (L TH Pa™-P UTUATH hTARAR RARE

LUt aeCPF3( ergonomic) harget ™A

ATAT8TE 1H 00 T Need-N
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