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ABSTRACT 


Title: Effectiveness of ergonomics on physical discomfort among computer users 
 at  selected  it  office  in  Madurai.  Objectives:  To  assess  the  level  of  physical 
 discomforts among computer users in selected IT offices at Madurai; to evaluate the 
 effectiveness of ergonomics among computer users in selected IT office at Madurai; 


to  determine  the  association  between  the  levels  of  physical  discomfort  with  their 
 selected  socio  demographic  variables. Hypothesis:  The  Mean  post  test  score  is 
 significantly  lower  than  the  mean  pre  test  score  of  Physical  discomforts  among  the 
 computer  users;  there  is  a  significant  association  between  the  levels  of  physical 
 discomforts  with  their  selected  socio  demographic  variables.  Conceptual 
 Framework:  Modified  Daniel  L.  Stufflebeam.  CIPP  model.  Methodology:  


Quantitative  approach  Pre  Experimental  -  One  group  Pre  test  post  test  design  was 
 used. 40 subjects were selected in Great Minds Business Solution India Ltd IT office 
 at  Madurai  by  purposive  sampling.  After  obtaining  the  informed  consent  from  the 
 subjects,  pre  test  was  conducted  to assess  the level  of  physical  discomfort  by  using 
 Rapid  Upper  Limb  Assessment  scale  on  first  two  days  by  observation  method. 


Demonstration of Ergonomic intervention was given for 28 consecutive days. On the 
29th and  30th  day  the  post  test  was  done. Results:  The  calculated  ‘t’  value  (17.716) 
was  much  higher  than  the  tabulated  value  at  0.001.  There  was  no  significant 
association  between  levels  of  physical  discomfort  and  selected  socio  demographic 
variables of computer users. Conclusion: The study concluded that demonstration of 
ergonomic  intervention  was  effective  on  reducing  the  levels  of  physical  discomfort 
among computer users. 
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(16)CHAPTER - I 
 INTRODUCTION 


“Physical fitness is not only one of the most 
  important keys to a healthy body,  


It is the basis of dynamic and 
  Creative intellectual activity.” 


-  John F. Kennedy 


Computers  and  information  technology  touch  nearly  every aspect  of  modern 
 life.  Information  technology  can  help  with  such  diverse  tasks  as  driving  motor 
 vehicles  and  diagnosing  diseases.  Information  technology  enables  seamless 
 integration and communication between businesses anywhere in the world. To keep 
 Information  technology  systems  running,  a  large  workforce  is  needed  to  maintain 
 networks,  create  new  software,  and  ensure  information  security.  In  addition,  the 
 proliferation of smart phones has given rise to a new “app economy,” in which new 
 employment opportunities are available for workers who create the programs that run 
 on  mobile  devices.  Unlike  many  other  sectors  of  the  economy,  employment  in  the 
 computer  systems  design  and  related  services  industry  (commonly  known  as 
 Information  technology  services)  was  not  significantly  affected  by  the  recession  of 
 2007–2009.  The industry lost about 1 percent of its employment in 2009 but regained 
 momentum in 2014, when it surpassed the employment numbers from 2008. The high 
 demand for the services provided by this industry has created a large number of fast-
 growing and high-paying Information technology jobs. 


For  most  of  the  past  20  years,  employment  in  computer  systems  design  and 
related services has grown rapidly. From 1990 to 2001, employment in the industry 



(17)arose  quickly,  as  many  businesses  began  to  invest  in  computer  systems.  Between 
 2001  and  2011,  employment  in  computer  systems  design  and  related  services 
 increased  by  232,300  jobs  or  18  percent.  By  2014,  employment  had  recovered  and 
 was  higher  than  it  had  been  in  2008.In  Worldwide,  about179,494,282  computers  in 
 the world, with perhaps an average of two people using each one, In United States has 
 an estimated 223,810,000 personal computer users across the country, and the number 
 has  been  going  higher  up  in  the  recent  times.    Japan  has  led  the  digital  revolution, 
 after all. The approximate number of personal computer users in Japan is 62,000,000. 


According to china, estimates, there are about 52,990,000 users of personal computers 
 in China. An estimated 389 million people surf the net in this Asian country. Germany 
 has close to 45,000,000 people who use personal computers. There are almost 65.125 
 million  internet  users  in  the  European  country,  which  places  it  at  the  5th  position 
 globally.  


In India has estimated around 10 million Indians uses the computer.  India is 
 one of the fastest-growing Information technology services markets in the world. It is 
 also  the  world’s  largest  sourcing  destination,  accounting  for  approximately  52  per 
 cent  of  the  United  States  dollars  of  124–130  billion  market.  The  country’s  cost 
 competitiveness in providing Information technology services continues to be in the 
 global sourcing market. 


India has the potential to build United States dollars of 100 billion computer 
 product industry by 2025, according to Indian Software Product Industry Roundtable. 


The software products market in India, which includes accounting computer users, is 
 expected to grow at 14 per cent in 2014. 


Health  and  safety  of  the  employees  is  an  important  aspect  of  a  company's 
smooth  and  successful  functioning.  It  is  a  decisive  factor  in  organizational 



(18)effectiveness.  It  ensures  an  accident-free  industrial  environment.  Companies  must 
 attach  the  same  importance  towards  achieving  high  occupational  health  and  safety 
 performance  as  they  do  to  the  other  key  objectives  of  their  business  activities. 


Occupational  health  refers  to  the  identification and  control  of  the  risks  arising  from 
 physical, chemical, and other workplace hazards in order to establish and maintain a 
 safe and healthy working environment. 


Health is the level of functional or metabolic efficiency of a living organism. 


In humans, it is the general condition of a person's mind and body, usually meaning to 
 be free from illness, injury or pain (as in good health).The World Health Organization 
 defined health in its broader sense in 1946 as a state of complete physical, mental, and 
 social well-being and  not  merely  the  absence  of  disease  or  infirmity. Although  this 
 definition has been subject to controversy, in particular as lacking operational value 
 and  because  of  the  problem  created  by  use  of  the  word  "complete,"  it  remains  the 
 most  enduring.  Other  definitions  have  been  proposed,  among  which  a  recent 
 definition that correlates health and personal satisfaction. Classification systems such 
 as the World Health Organization's Family of International Classifications, including 
 the International  Classification  of  Functioning,  Disability  and  Health and 
 the International Classification of Diseases, are commonly used to define and measure 
 the components of health. 


Systematic  activities  to  prevent  or  cure  health  problems  and  promote  good 
health in humans are undertaken by health care providers. Applications with regard to 
animal health are covered by the veterinary sciences. The term healthy is also widely 
used in the context of many types of non-living organizations and their impacts for the 
benefit  of  humans,  such  as  in  the  sense  of healthy  communities, healthy 
cities or healthy environments. In addition to health care interventions and a person's 



(19)surroundings,  a  number  of  other  factors  are  known  to  influence  the  health  status  of 
 individuals,  including  their  background,  lifestyle,  and  economic,  social  conditions, 
 and spirituality; these are referred to as "determinants of health." Studies have shown 
 that high levels of stress can affect the health of the individual. 


An increasing number of studies and reports from different organizations and 
 contexts  examine  the  linkages  between  health  and  different  factors,  including 
 lifestyles,  environments, health  care  organization,  and health  policy.  According  to 
 1974 Lalonde  report from  Canada; the Alameda  County  Study in  California;  and  the 
 series  of  World  Health  Reports of  the  World  Health  Organization,  which  focuses 
 on global  health issues  including  access  to  health  care  and  improving public 
 health outcomes, especially in developing countries.  


The  concept  of  health  field,  as  distinct  from medical  care,  emerged  from  the 
 Lalonde report from Canada. The report identified three interdependent fields as key 
 determinants  of  an  individual's  health.  These  are:  Lifestyle:  the  aggregation  of 
 personal  decisions  (i.e.,  over  which  the  individual  has  control)  that  can  be  said  to 
 contribute to, or cause, illness or death; Environmental: all matters related to health 
 external  to  the human  body and  over  which  the  individual  has  little  or  no  control; 


Biomedical: all aspects of health, physical and mental, developed within the human 
 body as influenced by genetic make-up. 


The  maintenance  and  promotion  of  health  is  achieved  through  different 
combination  of  physical, mental,  and  social  well-being,  together  sometimes  referred 
to  as  the health  triangle.  The  World  Health  Organization's  1986 Ottawa  Charter  for 
Health Promotion further stated that health is not just a state, but also a resource for 
everyday  life,  not  the  objective  of  living.  Health  is  a  positive  concept  emphasizing 
social and personal resources, as well as physical capacities. 



(20)Focusing  more  on  lifestyle  issues  and  their  relationships  with  functional 
 health, data from the Alameda County Study suggested that people can improve their 
 health  via exercise,  enough sleep,  maintaining  a  healthy body  weight,  limiting 
 alcohol use,  and  avoiding smoking. The  ability  to adapt and  to self  manage has  been 
 suggested as core components of human health.  


The  environment  is  often  cited  as  an  important  factor  influencing  the  health 
 status of individuals. This includes characteristics of the natural environment, the built 
 environment,  and  the social  environment.  Factors  such  as  clean water  and air, 
 adequate housing, and safe communities and roads all have been found to contribute 
 to  good  health,  especially  to  the  health  of  infants  and  children. Some  studies  have 
 shown that a lack of neighborhood recreational spaces including natural environment 
 leads  to  lower  levels  of  personal  satisfaction  and  higher  levels  of obesity,  linked  to 
 lower overall health and well being. This suggests that the positive health benefits of 
 natural  space  in  urban  neighborhoods  should  be  taken  into  account  in public 
 policy and land use. 


Public health has been described as "the science and art of preventing disease, 
 prolonging  life  and  promoting  health  through  the  organized  efforts  and  informed 
 choices of society, organizations, public and private, communities and individuals." It 
 is  concerned  with  threats  to  the  overall  health  of  a  community  based  on population 
 health analysis. The population in question can be as small as a handful of people or 
 as  large  as  all  the  inhabitants  of  several  continents  (for  instance,  in  the  case  of 
 a pandemic).  Public  health  has  many  sub-fields,  but  typically  includes  the 
 interdisciplinary  categories  of  epidemiology,  biostatistics  and  health  services. 


Environmental health, community health, behavioral health, and  occupational health 
are also important areas of public health. The focus of public health interventions is to 



(21)prevent  and  manage  diseases,  injuries  and  other  health  conditions  through 
 surveillance  of  cases  and  the promotion  of  healthy  behavior,  communities,  and  (in 
 aspects relevant to human health) environments. Its aim is to prevent health problems 
 from  happening  or  re-occurring  by  implementing educational  programs, 
 developing policies, administering services and conducting research. 


As  defined  by  the World  Health  Organization (WHO)  "occupational  health 
 deals with all aspects of health and safety in the workplace and has a strong focus on 
 primary  prevention  of  hazards."  Occupational  health  is  a  multidisciplinary  field 
 of healthcare concerned with enabling an individual to undertake their occupation, in 
 the  way  that  causes  least  harm  to  their  health.  For  example,  with  the  promotion 
 of health  and  safety  at  work,  this  is  concerned  with  preventing  harm  from  any 
 incidental hazards, arising in the workplace. 


In addition to safety risks, many jobs also present risks of disease, illness and 
 other long-term health problems. Among the most common occupational diseases are 
 various  forms  of pneumoconiosis,  including silicosis and coal  worker's 
 pneumoconiosis (black lung disease). Asthma is another respiratory illness that many 
 workers  are  vulnerable  to.  Workers  may  also  be  vulnerable  to  skin  diseases, 
 including eczema, dermatitis, urticaria, sunburn,  and skin  cancer.  Other  occupational 
 diseases of concern include carpal tunnel syndrome and lead poisoning. 


As  the  number  of service  sector jobs  has  risen  in  developed  countries,  more 
and more jobs have become sedentary, presenting a different array of health problems 
than  those  associated  with manufacturing and  the primary  sector.  Contemporary 
problems  such  as  the  growing  rate  of obesity and  issues  relating 
to stress and overwork in  many  countries  have  further  complicated  the  interaction 
between work and health. 



(22)Many  governments  view  occupational  health  as  a  social  challenge  and  have 
 formed public organizations to ensure the health and safety of workers. Examples of 
 these  include  the British Health  and  Safety  Executive and  in  the United  States,  the 
 National  Institute  for  Occupational  Safety  and  Health,  which  conducts  research  on 
 occupational  health  and  safety,  and  the  Occupational  Safety  and  Health 
 Administration,  which  handles  regulation  and  policy  relating  to  worker  safety  and 
 health. 


Since  1950,  the International  Labour  Organization and  the World  Health 
 Organization  have shared a common definition of occupational health. It was adopted 
 by  the  Joint  International  Labour  Organization /  World  Health 
 Organization   Committee  on  Occupational  Health  at  its  first  session  in  1950  and 
 revised at its twelfth session in 1995. The definition reads, Occupational health should 
 aim at: the promotion and maintenance of the highest degree of physical, mental and 
 social  well-being  of  workers  in  all  occupations;  the  prevention  amongst  workers  of 
 departures from health caused by their working conditions; the protection of workers 
 in their employment from risks resulting from factors adverse to health; the placing 
 and  maintenance  of  the  worker  in  an  occupational  environment  adapted  to  his 
 physiological  and  psychological  capabilities;  and,  to  summarize,  the  adaptation  of 
 work to man and of each man to his job. 


The  main  focus  in  occupational  health  is  on  three  different  objectives,  the 
maintenance  and  promotion  of  workers’  health  and  working  capacity,  the 
improvement of working environment and work to become conducive to safety and 
health  and  development  of  work  organizations  and  working  cultures  in  a  direction 
which  supports  health  and  safety  at  work  and  in  doing  so  also  promotes  a  positive 
social  climate  and  smooth  operation  and  may  enhance  productivity  of  the 



(23)undertakings.  The  concept  of  working  culture  is  intended  in  this  context  to  mean  a 
 reflection of the essential value systems adopted by the undertaking concerned. Such 
 a  culture  is  reflected  in  practice  in  the  managerial  systems,  personnel  policy, 
 principles  for  participation,  training  policies  and  quality  management  of  the 
 undertaking. 


Those  in  the  field  of  occupational  health  come  from  a  wide  range  of 
 disciplines  and  professions  including  medicine,  psychology,  epidemiology, 
 physiotherapy,  ergonomics  and  rehabilitation,  occupational  therapy,  occupational 
 medicine, human factors and many others. Professionals advise on a broad range of 
 occupational  health  matters.  These  include  how  to  avoid  particular  pre-existing 
 causing a problem in the occupation, correct posture for the work, frequency of rest 
 breaks, preventative action that can be undertaken, and so forth. 


Occupational hazards may include chemical agents and solvents, heavy metals 
 such  as  lead  and  mercury,  physical  agents  such  as  loud  noise  or  vibration,  and 
 physical  hazards  such  as  electricity  or  dangerous  machinery.  .  Occupational  health 
 problems occur at work or because of the kind of work you do. These problems can 
 include,  Cuts,  broken  bones,  sprains,  and  strains,  Loss  of  limbs,  Repetitive  motion 
 disorders,  Hearing  problems  caused  by  exposure  to noise,  Vision  problems,  Illness 
 caused  by  breathing,  touching,  or  swallowing  unsafe  substances,  Illness  caused 
 by exposure to radiation, Exposure to germs in health care settings. Good job safety 
 and  prevention  practices  can  reduce  your  risk  of  these  problems.  Try  to  stay  fit, 
 reduce stress, set up your work area properly, and use the right equipment and gear. 


Maintaining  a  healthy  working  environment  requires  attention  to  chemical 
hazards,  equipment  and  work  station  design,  physical  environment  as  (temperature, 
humidity, light, noise, ventilation, and space), task design, psychological factors like 



(24)(personal  interactions,  work  pace,  job  control)  and  sometimes,  chemical  or  other 
 environmental exposures. 


A  well-designed  office  allows  each  employee  to  work  comfortably  without 
 needing  to  over-reach,  sit  or  stand  too  long,  or  use  awkward  postures.  Sometimes, 
 equipment  or  furniture  changes  are  the  best  solution  to  allow  employees  to  work 
 comfortably. On other occasions, the equipment may be satisfactory but the task could 
 be redesigned. For example, studies have shown that those working at computers have 
 less discomfort with short, hourly breaks. 


Situations  in  offices  that  can  lead  to  injury  or  illness  range  from  physical 
 hazards  (such  as  cords  across  walkways,  leaving  low  drawers  open,  objects  falling 
 from  overhead)  to  task-related  (speed  or  repetition,  duration,  job  control,  etc.), 
 environmental  (chemical  or  biological  sources)  or  design-related  hazards  (such  as 
 nonadjustable furniture or equipment). Job stress that results when the requirements of 
 the  job  do  not  match  the  capabilities  or  resources  of  the  worker  may  also  result  in 
 illness. 


Many  of  us  would  agree  that  in  our  lifetime,  no  innovation  has  had  such  a 
 sweeping and drastic change in our working environment as the computer has. Since 
 the  invention  of  the  computers  in  1970s,  their  usage  in  modern  society  has  risen 
 experimentally and the demand for computer professionals in all aspect of industry is 
 on a rapid rise 


With  a  progressive  emergence  of  this  technology,  the  concerns  have  been 
raised about the possible adverse effects on the health of the users. This ranges from 
ordinary  complaints  like  headache,  eyestrains,  neck/back  strains  to  the  increased 
effects  of  radiations  on  reproductive  function  and  musculoskeletal  disorders. 



(25)Minimizing  the  adverse  effects  of  computer  usage  benefit  not  only  in  terms  of 
 decreased health complaints but also increases work productivity.  


Computer,  a  hallmark  of  technological  advancement  has  ushered  in  a  new 
 genre of the occupational health problem, i.e. of computer-related health problems. In 
 today’s  world,  using  a  computer  is  a  necessity  for  the  majority  of  people.  But,  few 
 people actually consider the medical consequences from it. Working with computers 
 for an extended period of time can cause damaged eyesight, bad posture, arthritis in 
 fingers and computer stress injuries .The aforesaid problems are due to many factors 
 such as poor component design, proximity of the user to the screen and an excess of 
 consecutive  working  hours;  which  signifies  that  the  above  problems  could  be 
 identified in computer users 


As  for  portable  personal  computers,  notebook  computers  known  as  laptop 
computers,  there  are  some  significant  differences  in  the  features  but  the  same  in 
function  categories.  They  contain  components  that  are  similar  to  their  desktop 
counterparts and perform the same functions. The advantages of notebook computers 
are  miniaturized  and  optimized  for  upwardly  mobile  use  and  efficient  power 
consumption (small size of batteries). Basically, notebook computer with a flat panel 
display and built-in keyboard attached with the screen, requiring a seated position and 
both  hands  relatively.  Notebook  computers  were  originally  designed  as  portable 
temporary  solution,  compact  computers  for  the  traveler's  computer,  this  compact 
design  that  adds  to  the  potential  for  ergonomic  risk  with  prolonged  use.  Unlike 
desktop  computers,  the  monitor  and  keyboard  independently  can  be  adjusted  to 
position the top of  monitor around eye level, and place keyboard at about the same 
level  as  elbows.  Notebooks  have  some  inherent  design  features  that  make  them  a 



(26)potential ergonomic danger. Since the keyboard and the monitor are attached to each 
 other, if the keyboard is in the correct position for the user, then the screen is not. 


The computer is probably one of the most useful things ever invented by man. 


We use it in almost every aspect of life – personal, work, health care, transportation, 
 entertainment,  education,  and  even  dating.  We  have  come  to  rely  on  computers  so 
 much that we spend a  lot of our time in front  of them.  Although they do  make our 
 lives  a  whole  lot  easier,  prolonged  use  can  present  various  health  and  physical 
 hazards. 


Revolution in information technology is happening worldwide with great pace. 


About  30%  of  the  work  force  in  developed  and  much  more  in  the  developing 
 countries report with work related problems. Each year, 8% of working Dutch citizens 
 takes  time  off  from  work  due  to  Repetitive  Strain  Injuries  symptoms,  According  to 
 Canadian report 10% of Canadian young adults report with Repetitive Strain Injuries,  
 Health  problems  in  computer  users  appear  to  be  interrelated,  and  they  are 
 musculoskeletal ‘or’ musculo-tendinous, visual and stress related. India is becoming a 
 hub of information technology industry with large number of young people in it. One 
 of the early studies on 200 subjects 3 revealed 40% - 50% of them suffer from fatigue, 
 more  than  40%  musculoskeletal  disorders  predominantly  from  neck  &  upper  limb. 


Recent  studies  have  also  revealed  peculiar  incidence  of  Sacroiliac  joint  pain  and 
 systemic  disease  like  early  diastolic  hypertension  among  Indian  professionals.  We 
 have been following information technology professionals (n = 14,300) past 7 years 
 on  occupational  health  status  and  it  is  felt  that  Indians  (probably  Asians)  perceive 
 differently to these work-related problems.  


The prevalence of musculoskeletal disorders reported in the united states has 
increased  steadily  within  the  past  decade,  accounting  for  more  than  65%  of  overall 



(27)occupational illnesses. Of 308,000 musculoskeletal disorders due to repeated trauma 
 reported in the united states in 1995, a total of 92,576 injuries were due to typing or 
 key  entry,  repetitive  tool  use,  repetitive  grasping,  pushing,  or  moving  objects  other 
 than  tools.  According  to  a  conservative  estimate  by  the  National  institute  for 
 occupational  safety  and  health,  work-  related  musculoskeletal  disorders  cost  the 
 united states industry more than thirteen billion dollars per year. 


In cross-sectional study, Maeda et al used a questionnaire and body diagram to 
 determine the prevalence of physical discomfort among computer operators in Japan. 


A total of 110 female computer operators, who were required to enter data with their 
 right hand into a numeric keyboard, were compared to 57 sales women who had no 
 exposure to a case register or other machines. Subjects rated symptoms of tiredness, 
 pain and numbness for each part of their body, and certain aspects of their workstation 
 were measured. The prevalence of pain and tiredness in the right and left hand were 
 significantly  higher  (Mann-Whitney  U  test,  p<0.01)  among  the  computer  operator 
 than  the  saleswomen.  For  the  computer  operators,  the  mean  table  and  keyboard 
 heights were reported to be too high. For both groups, awkward work postures were 
 qualitatively described. 


    Computer use is widespread in workplace and at home, with up to 25% of people 
 reported  to  use  a  computer  for  more  than  50%  of  their  working  day.  Over  the  past 
 decade  there  has  been  a  rapid  increase  in  computer  use,  with  worldwide  personal 
 computer  shipments  doubling  from  25  million  in  1990  to  57  million  in  1995. 


Worldwide, approximately 90 million adults use computers regularly.  India has been 
in the forefront of the cyber world with IT industries developing into a major service 
provider. Among these, Bangalore has the highest number of software companies in 
India, hence called the Silicon Valley of India 



(28)According  to  the National  Institute  of  Occupational  Safety  and  Health, 
 computer vision syndrome affects some 90% of the people who spend three hours or 
 more  a  day  at  a  computer.  Around  25%  of  all  computer  users  have  carpel  tunnel 
 syndrome.  The  prevalence  of  cervicogenic  headache  caused  by  computer  usage  in 
 general population is estimated to be 0.4% - 2.5% but is as high as 20% in patients 
 with chronic headache. 


A  survey  done  in  Oman  to  evaluate  the  ergonomics  problems  in  computer 
 workstation  design  shows  that  45%  of  the  employee  used  non  adjustable  chair  and 
 48%  of  computers  faced  windows  and  90%  of  the  employees  used  computer  more 
 than  4  hours  per  day,  45.5%  adopted  bent  unsupported  back  posture  and  20%  used 
 office  tables  for  computers,  58%  reported  eye  strain,  45%  reported  shoulder  pain, 
 43%  back  pain,  35%  arm  pain,  35%  wrist  pain  and  30%  reported  neck  pain 
 respectively. 


According to survey done in Mumbai to estimate the prevalence of computer 
 related  health  problems  among  software  professionals  shows  that  the  prevalence  of 
 any type of computer-related morbidity in software professionals was 178 (89%). The 
 proportion of visual, musculoskeletal, and stress was found to be 67%, 63%, and 44%, 
 respectively.  


A survey was conducted to find the prevalence of work-related wrist and hand 
 musculoskeletal  disorders  among  computer  users  in  Karnataka  state.  It  shows  that 
 Prevalence  of  self-reported  work  related  musculoskeletal  disorders  of  the  wrist  and 
 hand  was  58%.  Women  were  more  to  report  symptoms  than  men  (69%  vs.  53%). 


Computer  users  between  21  to  30  years  of  age  were  more  to  report  symptoms  than 
those between 40 to 55 years (76% vs. 9 %). 



(29)Many computer users suffer from bad posture mainly because they forget to be 
 conscious  about  the  way  they  sit  and  position  their  body.  You  may  experience 
 stiffness in the neck and shoulders after sitting in the same position for a long time. 


The stiffness can also be a result of wrong posture. Back pain can occur after 
 long  periods  of  sitting  in  front  of  the  computer.  The  usual  culprits  are  incorrect 
 posture,  inefficient  workplace  organization,  and  muscle  tension  due  to  stress.  Back 
 and neck pain, headaches, and shoulder and arm pain are common computer-related 
 injuries.  Such  muscle  and  joint  problems  can  be  caused  or  made  worse  by  poor 
 workstation (desk) design, bad posture and sitting for long periods of time. 


Apart  from  musculoskeletal  symptoms,  visual  affection  and  psychological 
 affection is seen in computer professionals who work for more than 6 hrs per day or 
 15 hrs per week. A survey done by the American Optometric Association estimates 
 that at least 10 million cases of computer-related eyestrain were reported each year. 


The human eye basically prefers to look at the objects greater than six meter 
 away,  thus  work  done  on  computer  demands  a  close-up  view  which  strains  eye 
 muscles  and  thereby  leads  to  eye  fatigue.  Surveys  of  computer  workers  reveal  that 
 vision-related  problems  are  the  most  frequently  reported  health-related  problems, 
 occurring in over 70% of computer workers. Computer vision syndrome is related to 
 the unique aspects of the task.  


Working at a computer is more visually demanding than doing other standard 
office work such as reading printed documents. Aspects of the design of the computer 
video display such as screen resolution and contrast, image refresh rates and flicker, 
and screen glare, as well as working distances and angles all may contribute to worker 
symptoms. 



(30)The proliferation of video display terminals, in the modern office setting has 
 generated concern related to potential health hazards associated with their use. Using 
 the wrong chair or just sitting improperly in front of a computer for long time can lead 
 to chronic disabilities such as stiffness, headache and backache. Muscles and tendons 
 can become inflamed due to greater periods of sitting on personal computers. 


 Work  related  musculoskeletal  disorders  can  significantly  affect  the 
 occupational functions of all performance areas since the upper body, neck, back and 
 hand are vital parts of the body. Symptoms arising from underlying musculoskeletal 
 disorders,  which  include  pain,  tingling,  and  numbness  during  use,  are  caused  by 
 neural compression, inflammation of the muscle-tendon unit, and vascular alteration. 


Carpal tunnel  syndrome  is  a  common  example of  an  overuse  injury  associated  with 
 computer work. 


Carpal Tunnel Syndrome is caused by the repeated or excessive movement of 
 the muscles and nerves in the hands and wrists. There is a strong association between 
 work-related  tasks  (such  as  typing  and  using  of  the  mouse)  and  Carpal  Tunnel 
 Syndrome. 


Since  most  investigations  regarding  neck  pain  and  computer  use  are 
retrospective, it is difficult to estimate the number of new cases of neck pain ascribed 
to  computer  use.  More  data  is  available  on  the  general  population.  The  one  year 
incidence  of  neck  pain  in  the  18–75  year  old  general  population  of  the  United 
Kingdom  has  been  reported  as  17.9%  (95%  CI  16.0–19.7).    For  cases  not  due  to 
whiplash  associated  disorders,  Hogg-Johnson  et  al,  have  summarized  the  incidence 
based  upon  a  best  evidence  synthesis  and  report  incidence  rates  in  the  general 
population  ranging  from  15.5–213  per  1000  person  years.  The  incidence  of  work 
related neck pain in computer users ranges from 23.5% for a six month incidence to 



(31)an annual incidence of 34.4% (95% , 25.5–41.3). In a most recent systematic review, 
 office workers and computer users experienced the highest incidence of neck pain of 
 all workers with reported incidences ranging from 36 to 57.5 per 100 worker years. 


Posture is an independent risk factor of modest magnitude for musculoskeletal 
 disorders among computer users. It appears that lowering the height of keyboard to or 
 below the height of the elbow and resting the arms on the desk surface or chair arm 
 rests is associated with reduced risks of neck and shoulder musculoskeletal disorders. 


Use of keyboards has been reported to be an important risk factor for neck and 
 upper limb pain in many occupational surveys. A survey was done in which a regular 
 occupational use of keyboard was associated with an increase prevalence of pain in 
 the upper limb, particularly in the wrist or hand and at the shoulder. 


“Ergonomics in back pain” found that poor awkward postures cause fatigue, 
 strain and eventually pain. Poor postures may result in structural deformation of body, 
 muscle  contractures,  pain  in  the  back  and  legs,  decreased  lung  capacities,  poor 
 circulation, intravascular pressures, kinks in the bowel and many irregularities. 


Muscle  needs  stimulation  to  grow,  they  need  to  experience  movement  and 
 maintain co-ordination. Good circulation also provides nutrition to muscles and joints, 
 but  they  will  be  deprived  of  that  if  people  stay  in  same  position  all  day.  Prolong 
 sitting leads to a slackening of abdominal muscles and curvature of the spine which in 
 turn is bad for the organs of digestion and breathing. 


Unnatural postures and bad sitting can speed up the deterioration of the discs. 


Concentrating on the screen for long period could reduce the blink rate and allow the 
 tear  film  on  the  surface  of  the  eye  to  dry  which  can  result  into  dry  and  sore  eyes. 


Headaches result from several things that occur with computer work like screen glare 
and poor image quality. 



(32)Looking down on the low monitor pitches the head forward, placing strain on 
 the neck muscles which in turn spasm. The spasm aggravates pressure on the nerve 
 that emanates from beneath the seventh vertebrum of the cervical spine from the C8 
 nerve  root  area  which  is  connected  to  the  median  nerve.  This  eventually  causes  the 
 symptoms associated with carpal tunnel syndrome. 


Various nomenclatures has been used to label and characterize such disorders 
 like  Repetitive  Strain  Injury,  Occupational  Overuse  Syndrome,  Occupational 
 Cervicobrachial  Disorder,  Cumulative  Trauma  Disorder,  Work  Related 
 Musculoskeletal  Disorders,  Complaints  of  arm,  neck  and  shoulders.  According  to 
 International Classification of Disability, the medical code for Repetitive Strain Injury 
 is International Classification of Disability-9. 


According  to  dictionary.com,  Erg-go-nomic  is  the  applied  science  of 
 equipment design intended to maximize productivity by reducing operator fatigue and 
 discomfort. 


Klenine et al., 2009 done Ergonomics studies have often examined the muscle 
 load  in  healthy  pain  free  subjects  and  assumed  that  higher  levels  of  muscle  activity 
 during  work  represented  higher  risks  for  developing  musculoskeletal  discomfort. 


Reports shown that the likelihood of pupils or staff suffering health problems linked 
 to  computer  use  is  related  to  the  amount  of  time  spent  using  them  and  also  lack  of 
 knowledge  related  to  computer  ergonomics.  There  is  evidence  that  these  health 
 problems can be reduced through ergonomic approach and education.  


We are only at the tip of the iceberg .An ounce of prevention is worthy of a 
pound of cure in order to avoid the pain, aches and disorders that millions of people 
suffer as a result of “Computer Burnout” Hence it is very important that health and 
safety issues need to be addressed. Even though this is a silent global epidemic, the 



(33)truth is that it is not being acknowledged. Most companies blindly follow ergonomics 
 recommended by American or European countries, ignoring that the body stature are 
 different  across  the  world.  Studies  done  by  regarding  the  development  of 
 Anthropometric data for India male population of age group 18 – 60 indicate that in 
 India  male population in statistical terms are shorter eight centimeters compared to 
 many  European  Industrial  or  Manufacturing  nations.  Moreover  review  of  literature 
 reveals that most  of  the studies  on computer  users  are  done in  developed  countries, 
 very few are done in India. Therefore the present study was an attempt to fulfill this 
 gap by making an investigation in this area in India. 


Most people can ride any bicycle on flat ground for a short distance with no 
 problem.  On  a  fifty  mile  ride  over  hilly  terrain,  however  minor  adjustments  in  seat 
 height,  handle,  bar  angle,  and  the  like  can  make  the  difference  between  top 
 performance and severe pain. Similarly occasional computer users may notice no ill 
 effects  from  poorly  designed  or  badly  adjusted  work  stations  but  those  who  spend 
 hours a day for many years should pay careful attention to ergonomics.  


As  computer  and  internet  use  become  increasingly  widespread,  large 
 percentages  of  the  population  will  enjoy  the  potential  benefits  and  get  exposed  to 
 health  risks.  The  important  question  is  whether  there  is  a  need  for  an  Ergonomics 


“Healthy  tips  associated  to  computer  use”  to  improve  the  level  of  knowledge  and 
practice of the subjects. 



(34)1.1 NEED FOR THE STUDY 


In 2015 the worldwide sales of Computers are projected to reach almost 517M 
 units—up from 372M Personal Computer in 2011. It had taken 27 years to reach one 
 billion computers in use and market researchers say it will take only 5 years to reach 
 the next billion. The movement of body and limbs is inescapable in human-computer 
 interaction.  Whether  browsing  the  web  or  intensively  entering  and  editing  text  in  a 
 document,  our  arms,  wrists,  and  fingers  are  at  work  on  the  keyboard,  mouse,  and 
 desktop.  These  continuous  movements  cause  Repetitive  Strain  Injury.  Reports  of 
 studies  have  suggested  clearly  the  likelihood  of  pupils  or  staff  suffering  health 
 problems linked to computer use is related to the amount of time spent using them and 
 also lack of knowledge related to computer ergonomics. 


In  the  twenty-first  century,  computers  have  become  almost  as  ubiquitous  as 
 the  humble  pen  and  paper  in  many  peoples'  daily  life.  There  are  approximately  six 
 computers  per  thousand  populations  with  an  installation  of  18  million  personal 
 computers  and  their  number  is  increasing  all  the  time.  Now  a  day’s  computer  has 
 become  one  of  the  important  parts  of  human  being  everyday  work.  We  cannot 
 imagine our life without computers and the fact is that they have become so important 
 that nothing can replace them. 


The proliferation of video display terminals, in the modern office setting has 
generated  concern  related  to  potential  health  hazards  associated  with  their  use.  The 
computer  is  a  vital  tool  in  every  dimension  of  work.  However,  the  long  periods  of 
working  at  a  computer  can  cause  musculoskeletal  problems,  eyestrain,  and  overuse 
injuries  of  the  hands  and  wrists  which  can  be  reduced  or  eliminated  by  proper 
workstation design and improved posture. In 2009, an online survey among software 



(35)engineers of South India found that, musculoskeletal discomfort was experienced by 
 75.5% respondents and computer vision by 59.4% of subjects in the past 12 months. 


 Survey  among  computer  workers  of  America  in  2001  revealed  that,  vision-
 related problems are the most frequently reported health- related problems, occurring 
 in over 70% of computer workers.  


A study conducted in Denmark among 2146 technical assistants to assess the 
 musculoskeletal pain showed that in majority of subjects, the pain was aggravated and 
 exacerbated by the use of computer peripherals like the mouse and keyboard. 


A cross-sectional survey done among 200 computer users in IT companies of 
 Mangalore, Manipal and Bangalore to investigate the awareness of Computer-Related 
 Injuries in computer users, and their health behaviors related to computer use using a 
 questionnaire, found that 58.5% were aware of Computer Related Injuries. The major 
 causes of Computer related injuries identified were, keyboard use (40%), mouse use 
 (33%)  and  striking  keys  hard  (22%),  69%  participants  were  aware  that  Computer 
 Related Injuries is preventable. The study recommended that education programs on 
 the  appropriate  health  behaviors,  cautious  use  of  computers  for  leisure,  and 
 encouraged an active lifestyle for effective prevention of Computer Related Injuries. 


The  Bureau  of  Labor  Statistics  of  the  Department  of  Labor  showed  the 
 incidence  report  of  musculoskeletal  disorders  as  musculoskeletal  system  and 
 connective  tissue  diseases  and  disorders  when  the  event  or  exposure  leading  to  the 
 case is bodily reaction (e.g., typing, prolong use of computer in sitting ), overexertion, 
 or  repetitive  motion.  musculoskeletal  disorders  due  to  prolong  computer  use    lead 
 to,Sprains, strains, and tears, Back pain, Carpal tunnel syndrome.  


Musculoskeletal  disorders  are  associated  with  high  costs  to  employers  such 
as absenteeism,  lost  productivity,  and  increased  health  care, disability,  and  worker’s 



(36)compensation costs. musculoskeletal disorders cases are more severe than the average 
 nonfatal injury or illness. 


In  2001,  musculoskeletal  disorders  involved  a  median  of  8  days  away  from 
 work compared with 6 days for all nonfatal injury and illness cases. Three age groups 
 (25–34 year olds, 35–44 year olds, and 45–54 year olds) accounted for 79% of case. 


Computer  Operators,  computer  users,  occupations  accounted  for  58%  of  the 
 Musculoskeletal disorders (MSD) cases. Musculoskeletal disorders account for nearly 
 70 million physician office visits in the United States annually, and an estimated 130 
 million  total  health  care  encounters  including  outpatient,  hospital,  and  emergency 
 room visit. 


In  2010,  nearly  1  million  people  took  time  away  from  work  to  treat  and 
 recover from work-related musculoskeletal pain or impairment of function in the low 
 back or upper extremities 


The  Institute  in  Medicine  estimates  the  economic  burden  of  musculoskeletal 
 disorders s as measured by compensation costs, lost wages, and lost productivity, are 
 between $45 and $54 billion annually. 


The  National  Institute  of  Occupational  Safety  and  Health  reports that by  the 
 year  2011  one  half  of  all  office  workers  may  suffer  symptoms  of  repetitive  / 
 cumulative  trauma  disorders.  If  the  incidences  should  rise  as  National  Institute  of 
 Occupational Safety and Health predicts- 50% of all office workers will be averaging 
 a repetitive / cumulative trauma disorders cost of $2,000 each. 


Injuries  resulting  from  repeated  motion  are  growing.  According  to  recent 
annual statistics from the United States. Survey of Occupational Injuries and Illnesses, 
over  302,000  Carpel  Tunnel  Syndromes  account  for  nearly  two-thirds  all  of 
workplace-related illnesses. 



(37)Ergonomic disorders are the fastest growing category of work-related illness. 


According  to  the  most  recent  statistics  from  the  United  States  Bureau  of  Labor 
 Statistics, they account for 56 percent of illnesses reported to the Occupational Safety 
 and  Health  Administration.  Employers  spend  more  than  7.4  billion  in  workers 
 compensation costs, and untold billions on medical treatment, litigation costs, hidden 
 costs  and  lost  productivity.  Examples  of  common  musculoskeletal  disorders  are 
 discussed below. 


The United Status Department of Labor defines Carpal tunnel syndrome as a 
disorder  associated  with  the  peripheral  nervous  system,  which  includes  nerves  and 
ganglia  located  outside  the  spinal  cord  and  brain.  Carpal  tunnel  syndrome  is  the 
compression of the median nerve at the wrist, which may result in numbness, tingling, 
weakness,  or  muscle  atrophy  in  the  hand  and  fingers.  Carpel  tunnel  syndrome  may 
affect as many as 1.9 million people, and 300,000 to 500,000 surgeries are performed 
each  year  to  correct  this  condition.  The  Bureau  of  Labor  Statistics  reported  26,794 
Carpal tunnel syndrome cases involving days away from work in 2012, representing a 
median of 25 days away from work compared with 6 days for all nonfatal injury and 
illness cases. Most cases involved workers who were aged 25–54 (84%), female. Two 
occupational  groups  accounted  for  more  than  70%  of  all  Carpal  tunnel  syndrome 
cases in 2013: operators, computer with keyboard users, fabricators, and laborers; and 
technical,  sales,  and  administrative  supporters.  Currently,  Carpal  Tunnel  Syndrome 
affects over 8-million people in the world. Presently, 50% of all computer operators 
have  Carpal  Tunnel  Syndrome,  with  estimates  that  by  the  year  2013.  Surgery  for 
carpal tunnel syndrome is the second most common type of musculoskeletal surgery, 
with well over 230,000 procedures performed annually. 



(38)If computer users type 40 words a minute, they  press 12,000 keys per hour or 
 96,000 keys per 8-hour day. Approximately 8 ounces of force is necessary to depress 
 one key. Almost 16 tons of force will be exercised by your fingers. 


Repetitive typing and key entry is highly associated with missing work due to 
 carpal tunnel syndrome. The risk for carpal tunnel syndrome in this group, however, 
 is  still  much  lower  than  with  occupations  involving  heavy  labor.  One  small  2001 
 study  reported  that  nerve  conduction  tests  on  frequent  computer  users  showed  the 
 same  rate  of  carpal  tunnel  syndrome  (3.5%)  as  in  the  general  population.  However, 
 10% of the computer users complained of carpal tunnel syndrome symptoms and 30% 


reported  tingling  and  burning  in  the  hand.  The  typing  speed  may  affect  risk.  For 
 example, the fingers of typists whose speed is 60 words per minute exert up to 25 tons 
 of pressure each day. And in one, study typists with carpal tunnel syndrome struck the 
 keys with greater force than those without the disorder did. 


Back symptoms are among the top ten reasons for medical visits. For 5% to 
 10%  of  patients,  the  back  pain  becomes  chronic.  In  2012,  the  Bureau  of  Labor 
 Statistics reported 372,683 back injury cases involving days away from work. Most 
 cases  involved  workers  who  were  aged  25–54  (79%),  male  (64%),  and  white,  two 
 occupational  groups  accounted  for  more  than  54%  of  back  injury  cases:  computer 
 users,  fabricators,  and  laborers  (38%);  and  precision  production,  craft,  and  repair 
 (17%). 


In India, A Study is conducted regarding Visual and Musculoskeletal Health 
Disorders  among  Computer  Professionals  in  National  Capital  Region  Delhi.  The 
report  showed  that  nearly  three  fourths  of  the  computer  professionals  to  have  some 
computer-related health problems. This is a significant proportion and denotes that the 
occupational health of the people working in the computer field should be emphasized 



(39)as a field of concern in public health. The ergonomics of the working environment of 
 the  computer  professionals  have  a  direct  impact  on  their  well  being.  Hence  the 
 organizations  employing  them,  as  well  as  the  professionals  themselves  need  to  be 
 sensitized  regarding  the  importance  of  the  regular  health  checkups  and  proper 
 working conditions. 


The Hindu Sunday magazine published on 23 august 2005, they published the 
 Hidden  hazards  for  computer  users  Computer-related  injuries  that  began  to  be 
 reported in India five years ago are now developing into an epidemic among computer 
 users. Health problems related to excessive use of computers are much more common 
 than  one  may  think,  says  S.  Maheshkumar,  orthopedic  consultant  at  the  General 
 Hospital here. Delivering a lecture on the health hazards caused by computers at the 
 Institution  of  Engineers  here,  Dr.  Maheshkumar  pointed  out  that  worldwide,  25  per 
 cent  of  computer  users  had  computer-related  injuries,  caused  by  bad  ergonomics  at 
 the workplace and because of wrong methods of using the keyboard. He said it had 
 now been proven that the duration of work hours and computer-related problems had 
 a correlation. Repetitive strain injuries caused by repeated physical movements, which 
 damaged  the  tendons,  nerves  muscles  and  other  soft  body  tissues,  were  the  most 
 commonly  reported  problem  among  computer  users.  The  use  of  flat,  feather-touch 
 keyboards, which permitted high-speed typing, thousands of repeated keystrokes and 
 long periods clutching and dragging the mouse, are responsible for causing Repetitive 
 strain injuries in computer users  


The Hindu Sunday Magazine published on 23 March 2013that too much time 
at  the  computer  can  leave  one  vulnerable  to  a  host  of  ailments.  They  given  some 
ergonomic tips such as, Prolonged working hours, wrong sitting posture and constant 
keyboard  use  leads  not only  to  strain  in  the  eyes  but  also  to  severe  nerve  and  bone 



(40)injuries. Motion is the lotion for the joints. Movement and activity circulate joint fluid 
 and  promotes  cartilage  health  and  bone  strength.  Sitting  for  more  than  four  hours 
 daily combined with poor posture can lead to degenerative joints, which affects knees, 
 hips  and  spine.  Similarly  working  on  a  computer  for  hours  together  can  cause 
 inflammation  of  tendons,  nerve  sheaths  and  ligaments  and  damage  to  soft  body 
 tissues. Though this depends on the individual’s sensitivity to the repeated movements 
 involved in a particular activity the effects can even be disabling. One of the major 
 nerve  injuries  caused  due  to  excessive  computer  use  is  repetitive  strain  injury  (a 
 stressed limb caused by a repeated movement done the wrong way). One example is 
 pain  in  the  wrist  because  of  excess  keyboard  use.  Tendinitis  and  Carpal  tunnel 
 syndrome  are  other  major  problems  caused  by  excessive  strain  on  the  nerves. 


Moreover, working with a light screen background with dark typefaces is easiest on 
 the eyes. It is great to take breaks by looking away from the screen for ten seconds 
 and standing up every half an hour to do other work while giving the eyes a rest.  


In  Tamilnadu,  A  cross-sectional  study  was  conducted  among  medical  and 
 engineering  college  students  of  a  University  situated  in  the  suburban  area  .Students 
 who  used  computer  in  the  month  preceding  the  date  of  study  were  included  in  the 
 study. The participants were surveyed using pre-tested structured questionnaire. The 
 result  showed  among  engineering  students,  the  prevalence  of  Carpal  Tunnel 
 Syndrome  was  found  to  be  81.9%  (176/215)  while  among  medical  students;  it  was 
 found  to  be  78.6%  (158/201).  A  significantly  higher  proportion  of  engineering 
 students  40.9%  (88/215)  used  computers  for  4-6  h/day  as  compared  to  medical 
 students  10%  (20/201)  (P <  0.001).  The  reported  symptoms  of  Carpal  Tunnel 
 Syndrome were higher among engineering students compared with medical students. 


Students who used computer for 4-6 h were at significantly higher risk of developing 



(41)redness (OR = 1.2, 95% CI = 1.0-3.1,P= 0.04), burning sensation (OR = 2.1,95% CI = 
 1.3-3.1, P < 0.01) and dry eyes (OR = 1.8, 95% CI = 1.1-2.9, P = 0.02) compared to 
 those who used computer for less than 4 h. Significant correlation was found between 
 increased  hours  of  computer  use  and  the  symptoms  redness,  burning  sensation, 
 blurred vision and dry eyes. 


The computer operators and information technology professionals face a tough 
 time  tackling  the  occupational  health  problems.  Ocular  discomfort,  musculoskeletal 
 disorders  and  psycho-social  problems  form  the  key  categories  of  health  problems 
 found  among  constant  computer  users.  These  problems  require  a  multidisciplinary 
 action.  Health  education  and  training  of  personnel  could  form  the  back  bone  of  the 
 cure. Application of ergonomics and better technology are also essential. There is an 
 immediate  need  to  sensitize  the  management  of  the  organizations  employing 
 computer  professionals,  about  these  problems  and  enforce  suitable  measures  to 
 prevent the burn out of the employees. 


Prolonged  visual  display  terminal  operation  is  a  leading  cause  of 
 musculoskeletal  disorders  and  cumulative  trauma  disorders  such  as  low  back  pain, 
 carpal tunnel syndrome, stiff shoulders, and sore neck among office employees. The 
 problems  are  intensified  by  awkward  work  posture,  e.g.,  bent  neck,  bent  wrists,  or 
 excessively  flexed  forearms.  Numerous  research  studies  were  conducted  to  give 
 recommendations about visual display terminal operation and seated posture, resulting 
 in the hierarchical file system 100-1988 Standard (Hierarchical File System, 1988).  


Mekhora  et  al.  (2000)  reported  that  neck  and  shoulder  pain  is  prevalent  in 
office  employees  especially  those  who  work  with  computers.  Rurkhamet  and 
Nanthavanij (2004) developed an analytical design method for computing workstation 
settings and positioning computer accessories so as to help computer users sit with a 



(42)correct  posture.  Later,  Rurkhamet  and  Nanthavanij  (2004a)  developed,  a  rule-based 
 decision support system, based on their analytical algorithm 


Ergonomics is the applied science of equipment design, as for the workplace, 
 intended to maximize productivity by reducing operator fatigue and discomfort. The 
 word  ergonomics  is  derived  from  the  Greek  words  ergos  and  nomos.  Ergos  means 
 work  and  nomos  meaning  law  is  the  laws  of  work.    When  ergonomics  is  applied 
 correctly in the work environment, visual and musculoskeletal discomfort and fatigue 
 are  reduced  significantly.  Ergonomic  exercise  is  one  of  the  most  effective  ways  of 
 reducing  muscle  fatigue  and  the  possibility  of  injury  occurrence  when  using  the 
 computer.  Ergonomic  exercises  prepare  our  body  for  our  next  period  of  work,  and 
 Micro-breaks keep the body loose while using the computer. 


The goal of ergonomics is to reduce stress and eliminate injuries and disorders 
 associated with the overuse of muscles, bad posture, and repeated tasks. A workplace 
 ergonomics  program  can  aim  to  prevent  or  control  injuries  and  illnesses  by 
 eliminating  or  reducing  worker  exposure  to  work  related  musculoskeletal  disorders 
 risk  factors  using  engineering  and  computer  users.  Risk  factors  include  awkward 
 postures,  repetition,  material  handling,  force,  mechanical  compression,  vibration, 
 temperature extremes, glare, inadequate lighting, and duration of exposure. 


Ergonomic  research  suggests  that  computer  workstations  which  promote 
awkward  or  constrained  work  postures  predispose  users  towards  musculoskeletal 
injuries,  and  that  persistent  musculoskeletal  problems  relate  to  poor  workstation 
design  and  adjustability  (Harbison  &  Forrester,  1995).  Adjustable  workstations  are 
generally  recommended  for  proper  seating  during  computer  operation  so  as  to 
minimize discomfort. At least, the workstation should allow the keyboard and monitor 
to  be  adjusted  independently.  Unfortunately,  due  to  its  hinge  design,  the  heights  of 
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