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Statement of Need
Back or neck pain will be experienced by 70% of the adult population in the US at some point in their lives.1 This is the cause for over 15 million outpatient physician visits for back pain alone.1 This is an enormous amount of people experiencing similar symptoms for a diagnosis that can be prevented in many cases.  Low back and neck pain do not only involve physical symptoms, as they can also affect the psychological and mental health of the individual, which can affect their ability to work during the day.  Those with low back and neck pain have been shown to be significantly more likely than those without to have frequent depressive or anxiety symptoms and insomnia.1 These individuals are also more likely to smoke, drink heavily, and be overweight than those without low back or neck pain.1
There has been strong evidence for an association between static and specific postures and neck musculoskeletal disorders.2 Physical workplace factors such as incorrect computer workstation set-up, prolonged worked in fixed positions, seated and static work and overuse have all been recognized as risk factors for musculoskeletal complaints.3 In a study of 175 data processors, 14% were absent in the last year secondary to musculoskeletal pain.  Of all of the date processors in the study, 81% attributed pain and discomfort to work, listing poor seating, constant keying, sitting in the same position for hours, and computer set-up as potential causes.3 As these are all risk factors for those working in a setting with a computer set up on their desk, portable computers are becoming more standard in office settings; however, portable computers are still relatively new and it is uncertain if they are a better alternative in reducing musculoskeletal issues.  
A study on regular users of portable computers in their work questioned 300 workers on work conditions, time using the computer, workplace setup, and prevalence of musculoskeletal problems.4 They found low back and neck pain as common complaints in users of portable computers, and were often associated with prolonged awkward body postures and ineffective workstation environments.4 They found many of the participants did not have proper workstations set up for portable computers, as many simply place the computer on a desk without a separate keyboard and did not have many adjustable parts to their chairs to account for the different setup of portable computers.4
In the growing Chapel Hill, North Carolina community, many businesses require their employees to perform repetitive tasks and long hours in front of their computers, whether they are desktops or portable.  A result of these musculoskeletal issues, in particular neck and back pain, can turn into decreased productivity, increased burden on employers and employees, create an overall unsatisfactory working environment, and most importantly create chronic healthcare problems.  Back and neck problems are the leading cause of job-related disability in the US and cost Americans more than $50 billion each year.1 
Many musculoskeletal issues can be addressed by increasing one’s daily physical activity, strengthening postural and core musculature, or taking frequent rest breaks from sitting in one position while performing repetitive tasks.  However, although these are excellent ideas, they are not always easy factors to implement into the lives of all desk workers.  There is something that can be done that is cost-effective and within the office setting while people are working to create a more productive and pain-free environment: ergonomics.  Ergonomics is an applied science concerned with designing and arranging items that people use so that the people and things interact in the most efficient and safe way.5
The focus of this program is to develop an ergonomic educational intervention program that targets the workforce in Chapel Hill.  Addressing ergonomics in the workplace can benefit employees by decreasing their future risk of health care issues.  In doing so, this can in turn lower the costs for employers and/or employees by lowering their insurance rates.  It has been documented that ergonomic initiatives involving workstation redesign had 15% of an increase in productivity.6 There was also a review performed on the benefits of ergonomic programs, which reported largely positive results and payback periods being less than one-year typically.7 These benefits will also increase business productivity as a result of a more comfortable, stress free, and efficient working environment. We can provide these businesses with the education and resources to understand where and why there is a need to modify their workplace.
Background
	There has been strong evidence for an association between static and specific postures and neck musculoskeletal disorders.2 Back and neck problems are the leading cause of job-related disability in the US and cost Americans more than $50 billion each year.1Musculoskeletal disorders are commonly reported among office workers worldwide and they can have detrimental effects on workers’ health and productivity.  Factors that can predict musculoskeletal disorders can be thought of in three different categories: individual, ergonomic, and psychosocial factors.10
	The effects of an office ergonomics workplace and training intervention on workers’ knowledge can decrease work-related musculoskeletal disorders.8 Robertson & O’Neill found that training and workplace intervention would allow the worker to more effectively use their workplace through increased ergonomics knowledge, awareness and skills.8 Prognostic ergonomic and work technique factors for musculoskeletal symptoms among office workers have been evaluated with self-report questionnaires over the course of one-year after an educational intervention.9 This follow up study examined the frequency of musculoskeletal symptoms during the last 12 months in 5033 office workers within 11 companies.9 Overall, the subjects had a reduced frequency of symptom days in the neck, low back, shoulder, and elbow/hand.9  It was concluded that the identification of speed of work and hours of repetitive computer work were directly related to the prognostic factors for symptoms.9
	Mahmud et al. also concluded that ergonomic training reduced musculoskeletal disorders among office workers.10 Their intervention consisted of 2 training sessions that took place over a period of 1 day: the first consisted of lectures on office ergonomics, understanding the relationship between office ergonomics and the development of musculoskeletal disorders, ergonomic improvements and adjustments of workstations, and stretching exercises.10 The second session focused on the practical aspect of the training: trainers visited the participants’ workstations and provided assistance to them on how to adjust workstations effectively.10 After assessing workstation habits, musculoskeletal disorders, days and episodes of sick leave, and psychological well-being, they concluded a significant improvement in workstation habits, a 42.2% reduction in musculoskeletal disorders in the neck region, significant differences in the right shoulder, bilateral upper and lower limbs, and lower back during a 6-month follow up.10 
	Another target area is to determine whether an ergonomic intervention affects the effectiveness of the office workers.  Robertson et al. assigned four conditions to office workers which included flexible workspace (n=121), ergonomics training (n=92), flexible workspace + ergonomics training (n=31), and a no-intervention control (n=45).11 They collected outcome measures 2 months prior to the intervention and 3 and 6 months post-intervention.11 Overall, they concluded that the two intervention groups had significant effects on outcome variables when compared to the control group, including work-related musculoskeletal discomfort, job control, environmental satisfaction, sense of community, ergonomic climate, communication collaboration, and business process efficiency (time and costs).11
	Even more specifically, a hands on approach that consists of the assessment of an individual’s workspace and applies ergonomic modification can improve musculoskeletal symptoms.  Robertson et al. examined the effects of office ergonomics training coupled with a highly adjustable chair on office workers’ knowledge and musculoskeletal risks.12 There were three groups: a group with training and adjustable chair (n=96), training only (n=63), and a control group (n=57).12 A pre- and post-training knowledge test was administered along with observed body postures and workstation set-ups to those who attended the training.12 Both intervention groups had a significant increase in overall ergonomic knowledge, control of physical work environment, and higher level behavioral translation and lower musculoskeletal risk compared to the control group.12
Areas that need more supporting evidence include the effects of office ergonomic training on sickness absence and psychological well-being.10 Mahmoud did not determine the impact of training on number of days missed from work and episodes of sick leave, or psychological well-being.10 They concluded that they did not adjust for confounding effects such as age, years of working with computers, or hours spent typing in their analysis of the effects of their intervention.10 Also recommended was for future studies to combine training and the use of adjustable furniture for office workers to reduce their risk of musculoskeletal disorders.10 There are consistent trends that support the role of chair intervention in reducing musculoskeletal symptoms among workers who are required to sit for prolonged periods.13 These trends contain further gaps, which include the effectiveness of chair intervention on long-term impact, particularly with musculoskeletal symptoms, as well as the recurrence of symptoms and the consequent cost of care.13
	With gaps including psychological well-being and episodes of sick days, we can examine the effects of our ergonomic education intervention using the International Classification of Functioning, Disability and Health (ICF) model.  The ICF is a multi-purpose classification model that will help to describe changes in body function and structure, what a person with a health condition can do in a standard environment (their level of capacity), as well as what they actually do in their usual environment (their level of performance).14 The ICF can be used to improve capacity levels by focusing on actual performance of an individual or seek environmental modification, either by eliminating environmental barriers or creating environmental facilitators for expanded performance of actions and tasks in daily living.14 Ergonomic modification can help to decrease the risk of musculoskeletal disorders which can have negative effects on body structure and function, activity, and participation in office workers. Furthermore, the ICF can help to determine which factors need to be modified through our intervention program and the advantages they impose on the participants.
Primary Goal/Objectives
	The primary goal of “Ergonomics 101” is to decrease musculoskeletal injury rates in local Chapel Hill businesses through the education and intervention of appropriate ergonomic environments. The objectives for this initiative are: 
1. To acquire baseline neck and back pain prevalence within participating local businesses using the Neck Disability Index (NDI) and the Oswestry Low Back Pain Questionnaire (OSW) prior to intervention for comparison with 3-month post-intervention outcomes.
2. To decrease the prevalence of neck and back pain in participants from baseline outcome values by the MCID (listed below) for the NDI and OSW 3 months post-intervention.
3. To provide participants with an ergonomic resource list during Phase I to benefit their overall environment and satisfaction in the workplace detected through the above-mentioned pre-intervention measures.
4. To educate participants about the evidence-based long-term health benefits of a more ergonomic work environment through 30-minute in-service during Phase I that will be evaluated by a 3 month post-intervention true/false survey.
5. To compare the number of missed workdays due to musculoskeletal injury for each participant 3 months pre-intervention and 3 months post-intervention to evaluate effectiveness of the ergonomic modification initiative.
6. To provide quarterly seminars on office ergonomics within local business in the Chapel Hill community that will be easily accessible to employees and employers.
Proposed Intervention
	“Ergonomics 101” will consist of two phases within local Chapel Hill businesses: an initial inservice and a 3-month follow-up visit. Prior to the first phase of intervention, baseline outcome measures will be administered to the participating employees in order to obtain a quantitative measure of neck pain, low back pain, and missed workdays. Phase one, the initial inservice, will consist of two parts: education on ergonomic workstations along with a hands-on training intervention. Additional resources will be provided to the employers on how to obtain items that will create a more ergonomic work environment for their employees. Phase two, the 3-month follow-up, will consist of gathering post-intervention outcome measures, which will be compared to baseline measures.
Site Parameters
This intervention will be provided four times a year by the UNC-DPT students who will visit two businesses two times each per year. Going to the business site will create an easily accessible program for the employees to gain many benefits.  The first visit will consist of a one-hour presentation and interactive session with employers and employees.  The second visit will be considered a follow-up to ensure compliance and overall improvement in the workplace.  For larger businesses, the inservice will be provided for the first 50 people who sign-up.
Pre-intervention: Initial Screening
Participants will be provided with the Neck Disability Index (NDI) and Oswestry Low Back Pain Questionnaire to complete prior to the intervention. These self-report measures will provide baseline information about each participant’s musculoskeletal pain. The number of missed workdays for each participant will be requested upon the employer during the 3 months prior and 3 months following our intervention.
Rationale for Selected Outcome Measures
The Neck Disability Index (NDI) is a commonly used to capture perceived disability in patients with neck pain.19 The NDI contains 10 items, with 7 related to activities of daily living, 2 related to pain, and 1 related to concentration.19 Each item is scored from 0-5 with the total score expressed as a percentage, and the higher scores corresponding to greater disability.19 The NDI has been shown to have moderate test-retest reliability in subjects with mechanical neck pain.18,19 The MCID for the NDI has been shown as 7.017 and 8.5 points18 in studies on subjects with cervical radiculopathy, which could be present in this population.  The MCID for subjects with mechanical neck pain is 9.5 points on the NDI.19 This will be important information to have when we consider if the intervention we provide has had an effect on the subjects, depending on the type of neck pain they are experiencing from the workplace. It will also help to identify how their neck pain has improved throughout their activities of daily living and overall concentration.
The Modified Oswestry Low Back Pain Disability Questionnaire (OSW) is a disease-specific self-report of a patient’s perceived disability based on ten areas of limitations in performance.20 The areas include pain intensity, personal care, lifting, walking, sitting, standing, sleeping, social activity, traveling, and employment/ homemaking duties.20 Each section is scored on a six-point scale (0-5), with 0 representing no limitation and 5 representing maximal limitation, with a maximum score of 50 points.20 The total score is multiplied by two and expressed as a percentage, with a higher percentage indicating higher disability.20 The OSW has been shown to have an ICC of .90, GRI (Guyatt’s Responsiveness Index) of 3.49 and MCID of 6 points.21 The GRI is defined as the ratio of the average change in patients identified as improved divided by the standard deviation of the patients identified as remaining stable, with a larger GRI indicating greater responsiveness.21 Therefore, when compared with other low back pain questionnaires, the OSW has been shown to be more responsive, reliable, and valid.21 This self report measure will be time efficient, easy to administer, and will be able to detect change between baseline and follow-up measures in our sample.
Phase I: Intervention Part I- Education
A presentation of ergonomic research and basic education will begin this program.  The aim is for the employers to continue to emphasize the need for an ergonomic workplace and support their employees with the education received. 
Rationale for Phase I: Part I
Education on ergonomics has been shown to improve conditions in a population exposed to sitting postures for prolonged periods and inadequate furniture.15 For the working population, educational programs improve workstation set-ups, but the instruction program must be periodically reinforced to continue prevention of musculoskeletal pain.15 Another study found that educational programs reduce musculoskeletal disorders and ergonomic stressors in the workplace.16
Phase I: Intervention Part II- Interactive Hands-on Session
The next step in our initiative will be to provide an interactive hands-on session. This interactive session encourages employees to participate in scenarios of different desk set-ups and helps them problem solve together to improve the environments.  Overall, the goal is to further educate employees on the short-term and long-term benefits of ergonomic changes in their workspace by physically interacting with various workplace environments.  
Rationale for Phase I: Part II
	There are many unidentified ergonomic deficiencies within a workstation of a typical office. Through an examination and modification in the participants’ workstations, we will be able to identify potential causes of their musculoskeletal problems. Of 40 workstations examined, 45% of the employees used nonadjustable chairs, 48% of computers faced windows, 90% of the employees used computers more than 4hrs/day, 45% of the employees adopted bent and unsupported back postures, and 20% used office tables for computers.22 Major problems were reported to be eyestrain (58%), shoulder pain (45%), back pain (43%), arm pain (35%), wrist pain (30%), and neck pain (30%).22 These serious ergonomic deficiencies in office computer workstation design, layout, and usage indicate that strategies to reduce or eliminate musculoskeletal injury are highly suggested.22 Overall, a comprehensive ergonomic program that includes a workstation adjustment, peer observation, and/or equipment trial will help to improve the postures and pain disability in desk job employees.23
Phase II: 3-Month Follow-up
	There will be a 3-month follow-up visit to the participating businesses. During this time, a request will be made upon the employer to provide the number of missed workdays by each of the intervention participants. This visit will also ensure the compliance of the initial intervention and educational inservice by each participant and their corresponding workstations. The NDI and OSW measures will be re-administered to gather post-intervention data to compare to baseline results. When comparing pre-intervention and post-intervention missed workdays and musculoskeletal injuries, the goal of this phase is to detect meaningful changes that show the effects of the selected initiative. Additional modifications and suggestions may be made depending on the needs of the participants at this time. Future visits to a business may be planned to ensure the continuation of ergonomic environmental safety and musculoskeletal injury prevention.
Rationale for Phase II
	Ergonomic education programs can reduce musculoskeletal disorders developed in the workplace. An intervention that includes education and workstation modification has been shown to reduce musculoskeletal disorders most commonly in the neck region (reduced by 42.2%) during a 6-month follow-up.10 For participants with recent onset of musculoskeletal injury, an early intervention can target potential causes before they create chronic conditions. Those participants who do not improve due to chronic history of musculoskeletal disorders or the continuance of symptoms at the 3-month follow-up may consider referral to a physical therapist or their primary care physician.
Evaluation
	The focus of “Ergonomics 101” is to develop an ergonomic educational intervention program that targets the workforce in Chapel Hill.  Evaluation of the proposed initiative will be implemented through the comparison of pre-intervention and the post-intervention outcome measures for each participant. Goal one and two will be evaluated at the completion of the intervention follow-up 3 months after the initial visit. This will be done by a comparison of the numerical data from pre- and post-intervention outcome measures (NDI and OSW) for each participant to detect any decrease in neck and back pain secondary to the ergonomic modifications made in the workplace. Goal three will be evaluated by the resource list provided to participants that includes literature conclusions as well as companies that sell ergonomic office products in which participants can order from for their desk space modifications. Goal four will evaluate the usefulness of the goal three resource list provided during the initial intervention by the post-intervention true/false survey that will consist of five questions. These questions will consist of information related to the initial in-service and hands on session as well as the ergonomic fact sheet to determine if participants gained knowledge from this initiative. Goal five will be evaluated using attendance records of the participant’s missed workdays related to musculoskeletal injury, which will be provided by their employers. The comparison of missed workdays 3 months prior to intervention with missed workdays 3 months post-intervention will be evaluated by the interpretation of any decrease in time missed as a positive result secondary to the proposed ergonomic initiative. This quantitative data will provide us with support for the ergonomic modifications made on decreasing musculoskeletal injury, thus reducing the amount of time missed from work. Lastly, goal six will be evaluated upon completion of the proposed intervention for each individual participating business. Thus, if each scheduled visit is fulfilled on time without delay, than the intervention timeline has been successful. If the participating businesses decide to continue their involvement with this initiative upon completion of the intervention timeline, recurring visits can be scheduled annually. 

Potential Barriers
	There are several potential barriers to this initiative.  Compliance of employers and employees is essential, but also something we are not able to control.  The budget to provide ergonomic stations may not be feasible in some workplaces we visit.  There may also be low attendance at the in-service presentations due to lack of motivation, indifference toward the topic, availability, and many other reasons.  Missed workdays that we will be measuring could also be due to unforeseen events not related to the current focus of intervention.
	Many unknown features are involved in this proposal that could limit its success.  We are unaware if companies will be willing to supply required resources to their employees or if the employees believe in the intervention’s effectiveness.  This would cause our data to be unable to show significant changes in targeted issues due to non-compliance of obtaining resources and implementing ergonomic changes.  Employees’ pain may be chronic, and this intervention strategy may not be enough to completely ameliorate these issues as it may be more of a preventative measure than treatment for prolonged conditions.  Lack of improvement in musculoskeletal issues could prove to decrease productivity of businesses, frustrate employees, and have no return of investment for the employers.
Relevance
Musculoskeletal pain is common in the average office employee, particularly neck and back pain due to prolonged sitting and repetitive motions combined with poor workstation set-up3.  Back and neck problems are the leading cause of job-related disability in the U.S.1.  Findings from this proposal will enhance the overall satisfaction of the environment for employers and employees by decreasing musculoskeletal discomfort and lost workdays secondary to these impairments.  
Workers within our UNC hospital and classroom community could benefit from these ergonomic changes as well.  This initiative would be transferable to other settings within the UNC hospital system such as front desk workers, nurses’ workstations, and those who often perform documentation at a desk on a computer after treating a patient.  It would also be relevant to any employee who performs data entry, performing long hours of repetitive tasks on a computer or school teachers and administration who spend time entering grades and communicating electronically in local private and public systems.  In addition, other local business in Chapel Hill connected to our participating businesses would benefit from our program through word-of-mouth.  This could be used as a model for implementation in nearby cities to decrease the prevalence of musculoskeletal issues and increase productivity of businesses.
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