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ABSTRACT

Musculoskeletal symptoms among adolescents are related to the time spent using a computer, but little
is known about the seriousness of the symptoms or how much they affect everyday life. The purpose of
the present study was to examine the intensity of musculoskeletal pain and level of inconvenience to
everyday life, in relation to time spent using a computer. This paper developed a system that determines
the likelihood of musculoskeletal pain and uses the data stored from the likelihood in developing a
predictive model to re-evaluate future data; achieved by — identifying the risk factors and their
relationship with the likelihood of musculoskeletal pain, design the system which will be used in the
development and implement the design using java programming language.

The methodology of the system involved the identification of the requirements and their relationship with
the determination of musculoskeletal pain likelihood; the model involved the allocation of points to each
label of the risk factors. Ranges of the sum of points are then used to determine the musculoskeletal pain
of each user. The input risk factors’ data were collected from a number of participants as patients which
were processed in determining their respective status (unlikely, likely, benign and malignant)-the data
was later converted into an .arff file format. For the implementation, the software used in performing
the detection was implemented in java using the Netbeans IDE 7.1 while the predictive models were
implemented using the java API,— a java oriented; data mining tool used for performing classification and
forecasting. At baseline a self-administered questionnaire was distributed to 853 participants from 46
different work sites (382 men and 471 women) who, at baseline, had been free from neck and upper
extremity symptoms during the preceding month. Work-related exposures, individual factors, and
symptoms from the neck and upper extremities were assessed.

Observations of working technique were performed by ergonomists using an ergonomic checklist.
Incidence data were collected asking for information on the occurrence of neck, shoulder and arm/hand
symptoms. Perceived exertion was rated on a modified scale ranging from 0 (very, very light) to 14 (very,
very strenuous). Perceived comfort was rated on a 9-point scale ranging from -4 (very, very poor) to +4
(very, very good) in relation to the chair, computer screen, keyboard, and computer mouse. It was also
observed that correct alighment with the computer reduces all the musculoskeletal pain and thus corrects
the computer users about the use of ergonomic sitting posture when using the computer. There was a
strong association between high perceived exertion and the development of neck, shoulder, and
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arm/hand symptoms. Moreover, there was an association between poor perceived comfort and neck

pain. Surveillance of computer users may include perceived exertion and comfort to target individuals at
risk for neck and upper extremity symptoms.

Keywords: Musculoskeletal Pain; Management Information System; Web Based Development.

1 Introduction

As a body of knowledge, human-factors engineering is a collection of data and principles about human
characteristics, capabilities, and limitations in relation to machines, jobs, and environments [1]. As a
process, it refers to the design of machines, machine systems, work methods, and environments to take
into account the safety, comfort, and productiveness of human users and operators [15]. As a profession,
human-factors engineering includes a range of scientists and engineers from several disciplines that are
concerned with individuals and small groups at work [5].

The terms human-factors engineering and human engineering are used interchangeably on the North
American continent. In Europe, Japan, and most of the rest of the world the prevalent term is ergonomics,
a word made up of the Greek words, ergon, meaning “work,” and nomos, meaning “law” [42]. Despite
minor differences in emphasis, the terms human-factors engineering and ergonomics may be considered
synonymous.

Human factors and human engineering were used in the 1920s and '30s to refer to problems of human
relations in industry, an older connotation that has gradually dropped out of use [4]. Some small
specialized groups prefer such labels as bioastronautics, biodynamic, bioengineering, and manned-
systems technology; these represent special emphases whose differences are much smaller than the
similarities in their aims and goals.

The data and principles of human-factors engineering are concerned with human performance, behavior,
and training in man-machine systems; the design and development of man-machine systems; and
systems-related biological or medical research. Because of its broad scope, human-factors engineering
draws upon parts of such social or physiological sciences as anatomy, anthropometry, applied physiology,
environmental medicine, psychology, sociology, and toxicology, as well as parts of engineering, industrial
design, and operations research [16].

Musculoskeletal pains and aches are prevalent in the general population in many countries. Within the
European Union (EU) a 12 month prevalence of 23% has been reported for work related musculoskeletal
disorders [15]. In Sweden the prevalence of these disorders has decreased slightly during recent years but
it still constitutes one of the major risk factors leading to long term sick leave.

Apart from individual suffering and a decrease in the quality of life, these disorders place a heavy
economic burden on society due to costs connected to long term sick leave, poorer work performance
and reduced productivity [27]. The causes of work related neck and upper extremity symptoms continue
to be insufficiently understood. Both cross sectional and longitudinal studies have suggested, however,
that factors related to the individual (e.g. age and gender), working technique, working postures, muscular
rest and perceived muscle tension as well as factors related to the work place or work organization, such
as workplace layout, repetitive and constrained work and psychosocial working conditions, may be
potential risk factors [13].
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Similar risk factors have been found for computer work. For instance, poor working technique or work
style, as described by [13] has been shown to be associated with an increased risk of developing symptoms
indicative of neck and upper extremity disorders. Over the years, several models have been developed in
an attempt to identify and explain possible links between different exposures, early signs of incipient
musculoskeletal pain conditions and more manifest musculoskeletal outcome.

One of these models is the ecological model of musculoskeletal disorders in office work, presented by
[29]. A modified version of this model, specifically targeting computer work has been proposed by Rempel
in 2006.

Musculoskeletal discomforts are common occupational problems in healthcare workers whose job tasks
involve repetitive motion and assumption of awkward positions. They are major causes of disability
worldwide often resulting in job modification and outright resignation by many healthcare practitioners
[32]. This work aimed to assess the prevalence and risk factors for musculoskeletal discomfort/pain
prevalence of Work Related Musculoskeletal Discomforts (WRMD), risk factors to WRMD amongst
computer users. Results revealed that the mean age of the respondents was 38.36+7.96 years.

Results showed that 90.6% of computer users suffered symptoms of work related musculoskeletal
complaints. Weight of the computer users and the duration of work session were reported as the possible
risk factors for the development of musculoskeletal discomforts/pain [10]. This paper presents a web
based musculoskeletal monitoring system with in-built predictive model for musculoskeletal pain among
computer users.

2 Literature Review

2.1 Musculoskeletal Pain in Nigeria

[17] reported that in indigenous Africans, 650,000 people of estimated 965 million have computer use
related problems. The burden of musculoskeletal pain in Nigeria is due to neglected working condition
factors; mainly because of lack of orientation or under-reporting [2]. This is not peculiar to Nigeria but
most parts of Africa.

In a study of musculoskeletal registry literature update from all over the world, only 1% of the literature
emanated from Africa compared to 34% and 42% from Europe and Asia respectively. This is partly due to
inaccurate population statistics which makes age specific incidence rates impossible or if available
inaccurate. Other reasons are inadequate diagnostic facilities, limited access to care etc.

Inadequate technical manpower and infrastructure as well as quality of ergonomics data systems all
contribute to inaccurate data on ergonomic burden. Annually, there are about 100,000 new
musculoskeletal pain cases in Nigeria, this is estimated to increase to 500,000 in 2010 [2]. [41] estimates
that incidence of musculoskeletal pain in Nigerian men and women by 2020 will be 807/1000 and
709/1000. This is as a result of increase in the use of computers.

2.2 Ergonomic Problem and Technology

Human factors and ergonomics are concerned with the "fit" between the user, equipment and their
environments. It takes account of the user's capabilities and limitations in seeking to ensure that tasks,
functions, information and the environment suit each user. To assess the fit between a person and the
used technology, human factors specialists or ergonomists consider the job (activity) being done and the
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demands on the user; the equipment used (its size, shape, and how appropriate it is for the task), and the

information used (how it is presented, accessed, and changed). Ergonomics draws on many disciplines in
its study of humans and their environments, including anthropometry, biomechanics and basically the
engineering field.

One of the most prevalent types of work-related injuries is musculoskeletal disorders. Work-related
musculoskeletal disorders (WRMDs) result in persistent pain, loss of functional capacity and work
disability, but their initial diagnosis is difficult because they are mainly based on complaints of pain and
other symptoms. Every year 1.8 million U.S. workers experience WRMDs and nearly 600,000 of the
injuries are serious enough to cause workers to miss work.

Certain jobs or work conditions cause a higher rate worker complaints of undue strain, localized fatigue,
discomfort, or pain that does not go away after overnight rest. These types of jobs are often those
involving activities such as repetitive and forceful exertions; frequent, heavy, or overhead lifts; awkward
work positions; or use of vibrating equipment.

The Occupational Safety and Health Administration (OSHA) have found substantial evidence that
ergonomics programs can cut workers' compensation costs, increase productivity and decrease employee
turnover. Therefore, it is important to gather data to identify jobs or work conditions that are most
problematic, using sources such as injury and illness logs, medical records, and job analyses.

Figure 1: A Schematic View of Ergonomic use of a Computer

2.3 Prediction of Musculoskeletal Pain

The area of musculoskeletal pain prediction has been an area of study by many public health officials. It
has become a way of easily mitigating the likelihood of the existence of the disease by determining the
disease in its earlier stages [4].
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Although the accurate prediction of musculoskeletal pain is not clear, oncologists have tried determining
musculoskeletal pain likelihood via a number of data mining tools and bringing into view the risk factors
that are responsible for the disease [31].

According to [16] prediction of musculoskeletal pain has provided estimates for future trends, useful to
service planners, and highlights for tobacco control, to reduce numbers of musculoskeletal pain in
Northern Ireland. The use of regression models proved to be the most practical means by which relatively
short-term future patterns of musculoskeletal pain mortality can be estimated.

[22] stated also that genetic algorithm is a useful search procedure that searches from one population of
points to another; thus directing the search to the beast solution so far rendering it as a global solution to
non-linear functions.

According to [17] the genetic algorithm was used by Dr. Wolberg of the University of Wisconsin, Madison
in correctly diagnosing pain as being either benign or malignant based on data from automated
microscopic examination of cells collected by needle aspiration.

Musculoskeletal pain can affect the body's muscles, joints, tendons, ligaments and nerves. Most work-
related musculoskeletal pain develops over time and is caused either by the work itself or by the
employees' working environment. MSD's can also occur in the patient’s life outside work either through
sport - tennis (elbow); music - guitar playing or a hobby - on-line tracing of a family tree.

These external work events can be exacerbated by their daily profession. They can also result from
fractures sustained in an accident. Typically, musculoskeletal pains affect the back, neck, shoulders and
upper limbs; less often they affect the lower limbs.

Health problems range from discomfort, minor aches and pains, to more serious medical conditions
requiring time of musculoskeletal pain are a priority for the EU in its Community strategy. Reducing the
musculoskeletal load of work is part of the 'Lisbon objective', which aims to create 'quality jobs' by:

o Enabling workers to stay in employment; and

o Ensuring that work and workplaces are suitable for a diverse population.
In an attempt to overcome limitations inherent in conventional computer-aided diagnosis, investigators
have created programs that simulate expert human reasoning [35]. Hopes that such a strategy would lead
to clinically useful programs have not been fulfilled, but many of the problems impeding creation of
effective artificial intelligence programs have been solved.

Strategies have been developed to limit the number of hypotheses that a program must consider and to
incorporate pathophysiologic reasoning. The latter innovation permits a program to analyse cases in
which one disorder influences the presentation of another.

Prototypes embodying such reasoning can explain their conclusions in medical terms that can be reviewed
by the user. Despite these advances, further major research and developmental efforts will be necessary
before expert performance by the computer becomes a reality [3]. The steady expansion of medical
knowledge has made it more difficult for the physician to remain a part of medicine outside a narrow
field.

Consultation with a specialist is a solution when the clinical problem lies beyond the physician's
competence, but frequently expert opinion is either unavailable or not available in a timely fashion.
Attempts have been made to develop computer programs that can serve as consultants.
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By the early 1970s it became clear that conventional tools such as flow charts, pattern matching and

Bayes' theorem were unable to deal with most complex clinical problems. Investigators then began to
study the expert physician to obtain detailed insights into the basic nature of clinical problem solving.

The results derived from such studies have subsequently formed the basis for computational models of
the cognitive phenomena, and these models have further been converted into so-called artificial
intelligence programs [42].

Many of the early efforts to apply artificial intelligence methods to real problems, including medical
reasoning; have primarily used rule-based systems. Such programs are typically easy to create, because
their knowledge is catalogued in the form of "if ... then..." rules used in chains of deduction to reach a
conclusion. In many relatively well-constrained domains rule-based programs have begun to show skilled
behaviour [31].

This is true in several narrow domains of medicine as well, but most serious clinical problems are so broad
and complex that straightforward attempts to chain together larger sets of rules encounter major
difficulties. Problems arise principally from the fact that rule-based programs do not embody a model of
disease or clinical reasoning. In the absence of such models, the addition of new rules leads to
unanticipated interactions between rules and thus to serious degradation of program performance.

Given the difficulties encountered with rule-based systems, more recent efforts to use artificial
intelligence in medicine have focused on programs organized around models of disease. Efforts to develop
such programs have led to substantial progress in our understanding of clinical expertise, in the translation
of such expertise into cognitive models, and in the conversion of various models into promising
experimental programs.

Of equal importance, these programs have been steadily improved through the correction of flaws shown
by confronting them with various clinical problems. We will focus on how improved representation of
clinical knowledge and sophisticated problem-solving strategies has advanced the field of artificial
intelligence in medicine.

Our purpose is to provide an overview of artificial intelligence in medicine to the physician who has had
little contact with computer science. We will not concentrate on individual programs; rather, we will draw
on the key insights of such programs to create a coherent picture of artificial intelligence in medicine and
the promising directions in which the field is moving.

We will therefore describe the behaviour not of a single existing program but the approach taken by one
or another of the many programs to which we refer. It remains an important challenge to combine
successfully the best characteristics of these programs to build effective computer-based medical expert
systems. Several collections of papers provide detailed descriptions of the programs on which our analysis
is based. Any program designed to serve as a consultant to the physician must contain certain basic
features. It must have a store of medical knowledge expressed as descriptions of possible diseases.
Depending on the breadth of the clinical domain, the number of hypotheses in the database can range
from a few to many thousands.

In the simplest conceivable representation of such knowledge, each disease hypothesis identifies all of
the features that can occur in the particular disorder. In addition, the program must be able to match
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what is known about the patient with its store of information. Even the most sophisticated programs
typically depend on this basic strategy [42].

The simplest version of such programs operates in the following fashion when presented with the chief
complaint and when later given additional facts.

o For each possible disease (diagnosis) determine whether the given findings are to be
expected.
o Score each disease (diagnosis) by counting the number of given findings that would have
been expected.
Rank-order the possible diseases (diagnoses) according to their scores.
The power of such a simple program can be greatly enhanced through the use of a
mechanism that poses questions designed to elicit useful information. Take, for example, an
expansion of the basic program by the following strategy:
o Select the highest-ranking hypothesis and ask whether one of the features of that disease,
not yet considered, is present or absent.
o Ifinquiry has been made about all possible features of the highest-ranked hypothesis, ask
about the features of the next best hypothesis.
o If a new finding is offered, begin again with step; otherwise, print out the rank-ordered
diagnoses and their respective supportive findings and stop.
Steps 1 through 3 contain a primitive evaluation of the available information, and steps 4 through 6
contain an equally simple information-gathering strategy that determines what information to seek next.
But such a program fails to capture many of the techniques responsible for expert performance. For
example, the ranking process does not take into account how frequently particular features occur in a
given disease.

The program, furthermore, has no knowledge of pathophysiology and is not able to take stock of the
severity of an illness. The most serious problem is that each new finding sets into motion a search process
tantamount to considering all disease states appearing in a textbook of medicine. Even for a high-speed
computer this is not a practical diagnostic strategy and for this reason research has turned to the study of
how experts perform.

The physician's ability to sharply limit the number of hypotheses under active consideration at any one
time is a key element in expert performance [28]. Computer programs that use the strategies of experts
can accomplish this same goal and devote the bulk of their computational resources to the sophisticated
evaluation of a small number of hypotheses.

Controlling the proliferation of hypotheses is only the first step in creating effective artificial intelligence
programs [26]. To deal with the circumstance in which one disease influences the clinical presentation of
another, the program must also have the capacity to reason from cause to effect. Moreover, the required
pathophysiologic knowledge must be organized in a hierarchical fashion so that the information becomes
more detailed as one progress to deeper levels of the knowledge base.

Quantitative information, or rough qualitative estimates, must also be added to the causal links if the
program is to separate the contribution of each of several disorders to a complex clinical picture [42].
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The cognitive models that embody these principles provide the basis for computer programs that use the

chief complaint and other available information to reduce the range of diagnostic possibilities. The
narrowing process can be viewed as passive in that the program makes all possible progress without
requesting further facts.

The passive phase completed, the program moves to an active mode of posing questions to the physician.
This process is interactive with each new fact stimulating additional analysis that further reduces the
number of diagnostic possibilities. In the following discussion, attention will be directed primarily to the
passive narrowing process because this strategy plays a central role in clinical problem solving and
because more is known about this process than about the active collection of new information [27].

2.4 Related Work

Various numbers of researches exists concerning musculoskeletal pain prediction although with varying
factors and data mining methodology applied. According to [37], in the development of a musculoskeletal
pain prediction model incorporating familial and personal risk factors he was able to determine the risk
of the likelihood of the disease; although using only a limited number of risk factors while excluding
occupational, environmental, social and dietary factors.

[7] performed a network-based survival analysis on two musculoskeletal pain datasets with the intention
of determining how long a after an operation may the disease recur. [8] also performed a research on the
determination of the positive association between the waist-hip ratio and the likelihood of
musculoskeletal pain risk in urbanized Nigerian, although limited only to waist-hip ratio as a risk factor.

3 Methods

3.1 Use Case Diagrams

Use Cases are a requirements discovery technique first introduced in the object method. In its simplest
form, a use case identifies the actors (in this case; the end-users and the administrators) involved in an
interaction and the names and the types of the interaction. The use case diagram in Figure 2 describes all
the actors and the interactions, which are possible by either users of the system.

The function of each use cases are described as follows:
i Enter Personal Data: Each patient is prompted to register and login into the system to provide

their personal data which consists of Name, Sex, age, ethnicity, occupation and city of residence;

ii. Enter Medical Data: Each patient is prompted after filing in their personal data to add their
medical data which consists of information about the modifiable and non-modifiable risk factors;

iii. Determine Musculoskeletal Pain Status: Each patient is then prompted to submit the information
which is used by the system in determining the status of the patient which can either be none,
likely, benign or malignant;

iv. Perform Prediction Analysis: the doctor can perform the required predictive analysis by using the
information available in the database — provided by the patients; and

v.  Generate Report: after performing the required prediction analysis, the doctor can view the
results via a report generated after analysis.
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Figure 2: Use-Case diagram of user interaction with the system

3.2 System Architecture

This is the assessment, description or explanation of a system based on careful consideration or
investigation of its operation. It is also described as the detailed explanation of a system to understand it
better and draw conclusions from it. This is done by considering input, manipulating it and getting the
desired output. Inputs for the software are the information (personal and medical information) that will
be entered by the user of the software system.

The patient enters the personal data which includes the name, age, location, sex and previous medical
records and automatically becomes a user. This goes into the system and is stored in the database of the
musculoskeletal pain management system.

The system can be assessed by the patient and the doctor while the data given by the user is processed
by the predictive system. Both the personal data and the medical data are stored in the musculoskeletal
pain management systems’ storage device which is also the database. After the prediction is done, the
result is given as output.

The software was not meant to replace the specialist or doctor, yet it was developed to assist general
practitioner and specialist in diagnosing and predicting patient's condition from certain rules or
"experience". Patient with high-risk factors or symptoms or predicted to be highly effected with certain
diseases or illness, could be short listed to see the specialist for further treatment. Employing the
technology especially Artificial Intelligence (Al) techniques in medical applications could reduce the cost,
time, human expertise and medical error.
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Figure 3: System Architecture of Musculoskeletal Pain Management Information System

4 The Prototype

4.1 Implementation

During implementation, the user interface of the software was implemented using the Netbeans 7.1 IDE
(Integrated Development Environment), the predictive models are applied via the weka.jar file which is
stored as a library whose methods are called and manipulated by the GUI. The data which is used in
storing data and manipulating the predictive models was stored in .arff file format.

They are developed to facilitate the users computing environment. These interfaces were mainly
implemented using Java programming language.

This user interface acts as the access point into the system for patients, doctors and administrators. Users
are required to select their respective identification; patients are to select user while the doctor selects
the administrator button.

4.1.1 Welcoming the User

The moment the application is being run; the system prompts the user to log in either as a patient (Figure
4), or as a doctor. For a patient user who wants to use the system, he may log in by selecting patient from
the radio button as shown in the figure above. After login, the user is prompted to fill in his/her personal
and medical information.

4.1.2 Patient Medical Information

After every user is granted access to the system, the user is prompted to provide their personal
information (Figure 4) and their medical information which consists of the modifiable and non-modifiable
risk factors (Figure 5). The information provided by the user is populated into the database of the system;
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and is also retrieved by the system in determine the musculoskeletal pain status of the user and in
performing predictive analysis by the doctor.

4.1.3 Musculoskeletal Pain Status Report
After the user provides his/her personal and medical information, the system then performs the required
analysis needed in order to determine the musculoskeletal pain status of the patient by printing the
results (see Figure 6) and also by providing recommendations to the patient as advice towards mitigating
likelihood. But, the recommendations are made only to the non-modifiable risk factors.

4.1.4 Doctor’s Activity

After a number of determinations were made by the detection system, the stored data was prepared for
predictive analysis. After the doctor logs into the system, the data provided by the user can further
perform either of two (3) predictive models on the patient data: Bayes’ naive, J48-trees multi-layer

perception classifications (see Figure 5). The results of the three predictive models were compared and

decisions made depending on the doctor’s discretion.

MPMS

Home Disorder Test Disorders Statistics Login
Musculoskeletal Pain Management System

. Registration Form

& Menu
Full Name
Home
Disorder Test Sex
Disorders Mde o
Statistics Age
Login i &

Username

Password

Retype Password

Figure 4: User Personal Information Window

4.2 Welcome Page

The moment the application is being run; the system prompts the user to log in either as a patient (Figure
4), or as a doctor. For a patient user who wants to use the system, he may log in by selecting patient from
the radio button as shown in the figure above. After log in, the user is prompted to fill in his/her personal
and medical information. This includes the full name, the sex, age, previous medical record, and the user
registering the password twice for confirmation.
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MPMS

. Home Disorder Test Disorders Statistics Logout
Musculoskeletal Pain Management System

Q * Musculoskeletal Pain Test

& Menu _ ) )
We are here to test for Musculoskeletal Pain that may be associated with the use
Home of computer system.
Disorder Test Please kindly answer the questions that follow
Disorders
Statistics Test for
Logout Back Disorder =

Start Test

Figure 5: Medical Information Window

After every user is granted access to the system, the user is prompted to provide their personal
information (Figure 4) and their medical information which consists of the modifiable and non-modifiable
risk factors (Figure 5). The information provided by the user is populated into the database of the system;
and is also retrieved by the system in determine the musculoskeletal pain status of the user and in
performing predictive analysis by the doctor.

The user then answers a series of questions relating to the musculoskeletal disorder and awaits the result.

. Hi_ayol
. Back Musculoskeletal Pain Test Result
L |\/| enu @ You are likely to have Musculoskeletal Pain associated with the Back
Below are the medical implications of your Musculoskeletal Pain Test
Home
Disorder Test ;
1 Back Pain
Disorders
Statistics Recommendations
Logout +» When picking up heavy objects from the floor, bend at your knees, not your back, so

your legs do the lifting, and carry objects close to your body at about waist level.

« Carrying a heavy bag with one hand or over one shoulder will strain the muscles that
are responsible for keeping your spine in line. In order to avoid this, use a backpack
to distribute weight evenly over both shoulders and use suitcases with wheels when
traveling.

« Avoid wearing high heels or platform shoes for extended periods because they distort
the shape of the foot, throwing the back’s natural curves out of line. If you suffer lower
back pain, lie on your back and bend your knees, which should take the pressure off
your lower back.

« You should sleep on your side with your knees slightly bent because lying on your back
tends to overarch your lower back

« Doing stretching exercises before bed and first thing in the morning will help loosen
you up and relieve tense muscles.

+ Lumber support can also be used at the lower back

Figure 6: The Musculoskeletal Pain Status Report Window

After the user provides his/her personal and medical information, the system then performs the required
analysis needed in order to determine the musculoskeletal pain status of the patient by printing the
results (see Figure 6) and also by providing recommendations to the patient as advice towards mitigating
likelihood. But, the recommendations are made only to the non-modifiable risk factors.
Recommendations are also given to the user about musculoskeletal pain treatment and best practices.
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SELECT *

FROM " question”
LIMIT O, 30
[F] Profiling [ Inline ] [ Edit ] [ Explain SQL ] [ Create PHP Code ] [ Refresh ]
Show : Start row: |0 Number of rows: |30 Headers every | 100 rows
iort by key: | None [=]
Options
—T— ¥ q_id d_id part_id question point option1 option2 option3 answer
7 Edit 3i Copy @ Delete 1| 1 3| At what distance to your 2|18 to 30 inches with the top |Less than 18 inches with | More than 30 inches with 1
eyes do you normally place of the monitor (not the the top of the monitor (not | the top of the monitor (not
your monitor? screen) level with your eyes. |the screen) level with your |the screen) level with your
eyes eyes.
7] o/ Edit $:Copy @ Delete 2| 1 3| At what viewing angle do you 2/ within a viewing angle of 0-30 | within a viewing angle of | More than 45 degrees 2
normally place your menitor? degrees 3045 degrees
[l & Edit 3&Copy @ Delete 3| 2 2|What is usually the position 2/180 Degree 90 Degree Above 180 degree 2
of your Elbow while using
your computer?
[F] & Edit % Copy @ Delete 4| 3 5 What is usually the position 290 Degree 180 degree Above 180 degree 1
of your Knee while using your
computer?
] & Edit % Copy @ Delete 5 4 8| At what degree with the hand 2| At 30 degrees with the hand | at 90 degrees with the At 180 degrees with the 3
is your wrist usually placed hand hand ie. straight with the
when using your computer? hand
Edit $:Copy @ Delete 6| 4 8 What is usually the position 2| My wrists are usually placed | My wrists are usually My wrists are usually 2

Figure 7: Questionnaire Data

5 Conclusion

The musculoskeletal pain detection and prediction software system was discovered to be of good use to
the public health sector; especially with the interactive user-interface it has and with its ability to provide
effective detection of the disease just by identifying the risk factors associated with the disease. It is also
very effective at predicting the likelihood of the disease in the lives of individuals by simply analyzing
available and known cases using effective predictive models.

Musculoskeletal pain is indeed a major threat to the general populace of our nation, Nigeria; and it is
imperative that means via which the progress and distribution of musculoskeletal pain must be developed
and identified.

There is need for the Nigerian Public Health sector to look into ways via which this killer disease can be
mitigated if not cured before it becomes a living menace in the lives of our mothers. Women are the
procreators of life and the determining factor of human existence, if there is increasing growth in the
number of deaths due to this disease then there is no hope for the future of the Nigerian child and the
nation at large.
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