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[bookmark: _Toc320801020][bookmark: _Toc19711626][bookmark: _Toc61256616][bookmark: _Toc519503113][bookmark: _Toc213054724][bookmark: _Toc213055638][bookmark: _Toc172040320]Welcome!
Office ergonomics, whether in the office workplace and now even more so in the home office environment, is a critical tool to enhance safety and productivity. In this ERGONOMICS ON-DEMAND! track we will provide a detailed framework to help you conduct office ergonomics assessments and generate reasonable and feasible recommendations.
I’m Mark Anderson. I’m a Certified Professional Ergonomist and Physical Therapist with more than 35 years of experience working in ergonomics. 
[image: ]The Office Ergonomics Track has three modules. In Module One – Work Office Ergonomics, we’ll go through general office ergonomics guidelines applicable to both the work and home office workplace. 
We’ll go through a step-by-step work office ergonomics assessment using a case study.
Module Two – Home Office Ergonomics, takes us to the home office and specific strategies to set up an effective home office.
In Module Three – Ergonomics Beyond the Traditional Office we’ll introduce the concepts of the ‘Digital Nomad’ for mobile office setups and then discuss Universal Design Principles for use in the world in general. 
Let’s start with Work Office Ergonomics.
[bookmark: _Toc172040321]Work Office Ergonomics
[bookmark: _Toc61256618][bookmark: _Toc320801021][bookmark: _Toc19711627][bookmark: _Toc172040322]Successful Work Office Workspace 
In your mind, what are the words you use to describe the successful work office workspace? The successful work office workspace should be _________________________________________________
List as many as you can think of.
	1. 
	

	2. 
	

	3. 
	

	4. 
	

	5. 
	

	6. 
	

	7. 
	


[bookmark: _Toc61256619][bookmark: _Toc172040323][image: ]Comfortable?
Was the first word that came to your mind: “comfortable”?Comfortable 
Productive
Efficient
Satisfying
Effective
Safe 

If you answered, “comfortable”, you’re not alone. Informal surveys reveal about 9 out of 10 people indicate ‘comfortable’ is what they want in their workplace. 
Then of course, words like ‘productive‘, ‘efficient‘, ‘satisfying‘, ‘effective‘, ‘safe‘ and so on follow along.
We recognize there is a direct relationship between workplace comfort levels and these other descriptors; a workplace that is more comfortable is typically also more productive, functional and safe.
That’s what this track is all about; how you can use ergonomics principles and techniques to perform office ergonomics assessments to optimize comfort levels as well as enhance safety, and productivity. 
[bookmark: _Toc213054758][bookmark: _Toc213055654][bookmark: _Toc320801034][bookmark: _Toc19711635][bookmark: _Toc61256627][bookmark: _Toc157950559][bookmark: _Toc157950694][bookmark: _Toc157950713][bookmark: _Toc172040324]Office Ergonomics Workstation Assessment Worksheets, Guide and Tele-assessments
[bookmark: _Toc61256628][bookmark: _Toc172040325]Printed Worksheet and PDF Fillable Worksheet
[bookmark: _Hlk51228425][image: ]Let’s introduce the Office Ergonomics Workstation Assessment Worksheet. We’ll get into the details of completing the form a little later.
[bookmark: _Hlk52785690]Two versions are available: one is a printed form completed by manually filling out the form by checking the pertinent boxes and writing in comments in each section. 
[image: ]The second version has the same information but is a PDF fillable document that contains checkboxes and comment fields for each section. An option to include pictures is also included in this version. 
[bookmark: _Toc61256629][bookmark: _Toc172040326]Office Ergonomics Assessment Quick Reference Guide
The Office Ergonomics Assessment Quick Reference Guide offers tips and techniques to assist you in a step-by-step process to conduct the office ergonomics assessment. 
Take the Guide with you for the first several assessments you perform to help speed up the assessment process.
[bookmark: _Toc61256630][bookmark: _Toc172040327]Tele-Assessments
Tele-assessments are a viable option to conduct office ergonomics assessments virtually. I have been doing them for a number of years for clients who have offices in various locations around the world. Also, with more and more people working out of their home offices, virtual office ergonomics assessments are becoming even more important to be able to conduct.
[bookmark: _Toc172040328]ErgoSystems Office Ergonomics Tele-Assessment Information Form
Successful completion of the tele-assessment does require upfront preparation on your part as well as the individual being assessed. Essentially, I send an information form to the person for them to complete in terms of background information and have them take the basic set of measurements so we can fill out the Recommended Specifications in the report.
[image: ][image: ]What really makes the virtual assessment possible is I provide the person with guidance so they can take a series of illustrative pictures of themselves in their workstation. I emphasize to the person I really need them in the pictures. 
I have a done few tele-assessments without pictures when, because of security and privacy issues, no pictures were allowed. It involves a lot of verbal description of the person’s workstation; so, while it is not desirable it does work.
Please refer to the ErgoSystems Office Ergonomics Tele-Assessment Information Form for additional information. Please change the contact information in the form to meet your need.
Once I have the information form and the pictures, I schedule a virtual session via whatever technology works for both parties. This can be via telephone or one of the available audio/video meeting platforms.
I go through the step-by-step assessment, discussing issues and recommendations and we confirm the Recommended Specifications. The pictures are inserted into the report and the report is submitted.
[bookmark: _Toc61256631][bookmark: _Toc172040329]A Word About Pictures
[image: ]Talking about pictures. With some caveats, pertinent pictures of the user in the workstation can be included in the assessment report. The old saying, “A picture is worth a thousand words!” is an apt expression in this context. 
Pictures also become a valuable teaching tool because you can help the individual ‘see’ what the issues are in terms of the chair, workstation and equipment set-up. 
If you can make changes in the set-up and adjustment of the workspace during the assessment you can show the ‘before’ and ‘after’ pictures with a significant impact on behavior. 
The pictures can also help a manager or supervisor who will read the report better understand the issues and subsequent recommendations.
However, and this is a BIG HOWEVER. Typically, you must get approval for the pictures from the appropriate individuals, including the person being assessed, supervisors, managers, and so on. In some cases, a written release may be needed.
And in a few cases, due to the proprietary nature of the workspace, pictures may not be allowed at all.
[bookmark: _Toc61256632][bookmark: _Toc172040330]Work Office Ergonomics Case Study
No doubt about it, the very best way to learn how to perform an effective and efficient office ergonomics assessment is through hands-on practice. We’ll go through a case study assessment in a step-by-step fashion as we proceed. 
Once you have completed the training, we recommend you to perform a real live assessment. A great place to start is with your own workstation. 
You might be surprised at what you uncover once you take a closer look! Another good approach is to use the ‘buddy’ approach; work with a colleague to perform the assessment.
Let’s introduce our case study and also let you know there are two other example assessments available for you to review.
[bookmark: _Toc61256633][bookmark: _Toc172040331][image: ]Introducing Michael Wilson!
Our case study person is Michael Wilson. He works for XYZ Company in Human Resources. 
He recently moved into his current office and would like to ensure appropriate ergonomics set-up and use of his workstation. 
Remember you can refer to the Office Ergonomics Assessment Quick Reference Guide for the step-by-step instructions.
[bookmark: _Toc172040332]Logistics
Let’s details the logistics.
[bookmark: _Toc172040333]Assessment notification and scheduling
Once you've been notified of the need for the assessment, contact the individual to schedule the assessment.
A typical assessment will take approximately 30 to 45 minutes to complete. 
I have found a very straight-forward assessment, for example a new employee being assessed to ensure the workstation is properly setup can take 15 to 20 minutes. On the other end of the spectrum are those very complicated cases, perhaps a return-to-work situation with medical restrictions, that can take significantly longer. I have had a few take up to a couple of hours. 
As possible, try to identify what type of assessment you are conducting and do your best when scheduling.
[bookmark: _Toc172040334]Assessment worksheet and equipment
Have the assessment worksheets and tools (tape measure and camera) with you. Depending on the work environment, you may also have access to sample equipment. I have worked with companies where I am on-site on a regular basis. We established an office equipment loan program so the individual can try out a different keyboard or mouse to determine benefit.
[bookmark: _Toc172040335]Conduct Assessment
[bookmark: _Toc172040336]Introduction
As you first start the assessment,  introduce yourself to the person being assessed. Provide the background that you are member of the Ergonomics Assessment Team or whatever makes sense.
If the person is seated, I have found it very helpful to obtain a chair so you can sit with them as you conduct the interview and assessment. Both you and the person will be more comfortable!
[bookmark: _Toc172040337]Outline assessment objectives
I make sure to outline the assessment objectives:
I want to understand the pertinent ergonomics-related issues they are experiencing.
We will go through a step-by-step ergonomics assessment to determine ergonomics issues.
As feasible, I will work with them to "fix" whatever is possible at the time of the assessment.
In some cases, we may need to obtain additional assistance with equipment modifications or changes.
Let them know that follow-up will be available as needed regarding the recommendations.
Discuss you would like to take pictures;.  Let them know they will be in the pictures and obtain permission as needed.
Tell them you will take a set of measurements as part of the assessment.
Let them know the bottom line objective is to assist them to take full advantage of the ergonomics furniture, equipment and work processes in their workstation.
Ask them if they have any questions before you get started with the assessment.
[bookmark: _Toc172040338]Background information
Talk with the person to complete the Background Information section. Refer to the Worksheet and either complete it by filling out the form by hand by checking the pertinent boxes and writing in comments in each section or using a laptop or tablet to complete the PDF fillable form that contains checkboxes and comment fields for each section. 
I have tried both methods: laptop with fillable PDF and the written form at the time of the assessment. For me, I have found it works best if I complete the manual form to collect the data at the time of the assessment and then complete the PDF form to generate the final report back at my office. 
I encourage you to experiment with what works best for you.
Respect the confidentiality of the information and make sure the person is aware that you are only requesting information specific to the ergonomics assessment. Here are the fields to complete.
Evaluator: Your name and contact information
Eval Date: Date the assessment was conducted
Last Name: Last name of the Evaluee
First Name: First name of the Evaluee
Location: Work or Home Office
Company: Company name and address 
Stature: Height without shoes
Shoe Heel Height: typical or average shoe heel height  when at the workstation
Handedness: Right, Left or Ambidextrous 
Work Hours: Full-time or Part-time
User: Single-User or Multi-User
Vision: No Correction, Reading, Computer, Distance, Contacts, Bifocals, Trifocals (check all that apply)
Reason for Assessment: New Employee, New Workstation, Medical Issue, Equipment Issue, Furniture Issue, Other (check all that apply)
Comments: Add any other pertinent comments
Purpose: General information about the purpose of the assessment
Workstation Overview: Include the overview picture for the form with pictures

[image: ]Here is Mr. Wilson’s background information. You will see the details along with the Comments. “New employee would like to ensure appropriate ergonomics set-up of the new workstation. Notes he is quite tall and doesn’t feel the desk fits him.”
[image: ]
[bookmark: _Toc172040339]Observe typical work routine
Next, ask the person to perform their typical work tasks. Have them actually perform some purposeful work. The objective is to have them get involved in what they are doing so they will somewhat forget the fact you are watching them. You may need to watch them for a few minutes to get a good idea of what the typical routine consists of.
If need be, ask them to perform specific activities they expressed concern about or that you have additional questions about.
At this point you probably have identified some specific issues in terms of the workstation set up, equipment used, etc.; your next step will be to go through the step-by-step assessment and fill out the worksheet.
[bookmark: _Toc172040340]Typical pictures taken
If you are using a camera, you may ask them to "freeze" position so you can obtain the desired picture. In many cases, the pictures are a valuable educational tool to show the person exactly what they are doing that may be at issue. 
Generally, you will take a series of pictures to document the workstation: 
Overview of the Workstation (Seated and Standing as needed)
View under the desk
View from behind looking at the monitors
Overhead view of the keyboard and mouse in use
Side view of the chair in the Upright Keyboard and Conversation positions
[image: ]Let’s look at the Illustrative Pictures for Michael Wilson’s assessment.

[bookmark: _Toc172040341]Other pictures taken
For this assessment, other pertinent pictures were also taken to document other specific issues (a side worksurface that was too low) and modifications recommended (an example of a co-worker’s monitor arms).
[image: ]
[bookmark: _Toc213054748][bookmark: _Toc320801024][bookmark: _Toc19711630][bookmark: _Toc61256634][bookmark: _Toc172040342]Typical Office Components
Earlier we alluded to the components that make up the typical office.  Let’s spend a few minutes and outline them in some detail.
They include:
	· User – Single/Multi
· Tasks – Single/Multi
· Floor space
· Chair 
· Worksurface
	· Floor surface
· Computer
· Telephone
· Office equipment 
	· Storage 
· Conference tables/chairs
· Light
· Noise
· Temperature


[bookmark: _Toc213054750][bookmark: _Toc19711632][bookmark: _Toc320801026][bookmark: _Toc61256635][bookmark: _Toc172040343]User: Single/Multi
In terms of the user of the workstation it is critical to be aware if a single person will primarily use the workstation or if two or more individuals will share it on a regular basis. 
We also need to determine how often the changeover occurs. 
We need to determine if the workstation is a single-user or multi-user workstation.
[bookmark: _Toc213054751][bookmark: _Toc320801027][bookmark: _Toc172040344]Single-user
[image: ]By definition, a single-user workstation is designated for use by one individual only. For the single-user workstation we are less influenced by the need for adjustability of the workstation itself.  
For example, once we determine the proper height of the worksurface it can be fixed at this height with little or no need for adjustability. 
An exception to this is a height adjustable sit/stand workstation. 
For instance, a fixed height or adjustable/fixed worksurface (i.e., worksurface can be height adjusted but once adjusted is not readily changed such as  wall panel mounted worksurfaces) makes for a viable workstation.


[bookmark: _Toc213054752][bookmark: _Toc320801028][bookmark: _Toc172040345]Multi-user
[image: K:\Clients\Medtronic\Mounds View\Reception Counters\Images\MV Reception 038.jpg]On the other hand, multi-user workstations (e.g., reception counters) by definition, will require a significantly greater degree of adjustability.
To make the workstation effective, it is critical that the changeover from one user to the next be accomplished quickly and easily. 
An adjustable/adjustable worksurface is desired. In this case, either through a spring balanced manual system or a powered system, the height of the worksurface can be readjusted within seconds.
[bookmark: _Toc19711633][bookmark: _Toc213054753][bookmark: _Toc320801029][bookmark: _Toc61256636][bookmark: _Toc172040346]Tasks: Single-task or Multi-task
Specific tasks performed in the office workstation will help to determine the office workstation configuration and setup.  Typically, we categorize job demands as single-task or multi-task. 
[bookmark: _Toc213054754][bookmark: _Toc320801030][bookmark: _Toc172040347]Single-task
[image: ]An office workstation designated as single-task is defined as one where the majority of the work time is spent accomplishing a specific, focused task. 
[bookmark: _Hlk61155078]For example, a customer service representative may spend a majority of the day on the computer and telephone performing computer lookup activities. 
Physically the job demands are concentrated in a single area. 
The efficient setup of the single-task workstation is critical because the user tends to maintain a sustained position to perform their activities. Another example of a single-task workstation includes data entry.
[bookmark: _Toc213054755][bookmark: _Toc320801031][bookmark: _Toc172040348]Multi-task
[image: ]In the workstation designated as multi-task, a number of different tasks need to be accomplished. For example, the user may spend some of the day at the computer, talking on the telephone, reading and writing, attending meetings and so on.
Physically, the job demands may be spread across several areas if the workspace is available to accomplish this.  However, in many situations the space is not available, and the user tries to multitask in a confined workstation. 
[image: ]The efficient set up of the multi-task workstation either provides for separate workstations for separate tasks or makes it extremely easy for the user in the same workstation area to shift from one task to the next. 
Other examples of multi-task workstations include supervisory positions, technicians, etc.
[bookmark: _Toc213054756][bookmark: _Toc320801032]Work activity (percentage breakdown)
Part of the assessment includes identifying a rough breakdown of specific tasks (computer, telephone, reading, writing, meetings and misc.) performed to accomplish the overall job demands. 
Ask the user to roughly estimate the percentage of the task based on an average week or month, recognizing that variations occur from day-to-day. 
This information helps determine how best to focus the assessment efforts. A 90% rating for computer activity is much different than a 10% rating.
[bookmark: _Toc213054757][bookmark: _Toc19711634][bookmark: _Toc320801033][bookmark: _Toc61256637]Floor space 
[image: ]In the ideal world, the dimensions of the office workstation are determined exclusively by the job tasks.
For example, in some very focused single-task workstations 36 square feet may be sufficient. In other cases, a multitask workstation may require 120 square feet or even more to effectively accomplish the job tasks.
However, as we all recognize we do not live in the ideal world.  Floor space may be determined by a host of factors not relative to job task. 
This does not negate the need to perform an effective job analysis to make recommendations but does cause us in many cases to be quite creative!
[bookmark: _Toc19711636][bookmark: _Toc213054759][bookmark: _Toc213055655][bookmark: _Toc320801035][bookmark: _Toc61256638][bookmark: _Toc172040349]Chair
No doubt the chair is a critical component in the office workstation. To make the point, just tell the person their chair has been removed from their workstation to ‘promote more standing’ and you will have a mutiny on your hands. 
Interestingly enough, anecdotally this has actually been done in some conference rooms where  relatively short (5 to 20 minutes) meetings occur; the result has been shorter, more effective meetings.
[bookmark: _Toc213054760][bookmark: _Toc320801036][bookmark: _Toc172040350]Objectives of chair
What does the chair accomplish for the user?
Support body and limbs to provide relief from weight bearing.
Provide a stable base or platform for the body and limbs.
Position the user at the correct height and reach relationship to the worksurface and tasks at hand.
Allow for easy change in position/movement of the user.
[bookmark: _Toc213054761][bookmark: _Toc320801037][bookmark: _Toc172040351]Types of seating systems
A number of seating systems are available in the office workplace and include office task chairs, stools, lean platforms and other miscellaneous seating.
	[image: Aeron_Chair]
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Without question, the traditional office task chair is the most commonly used seating system in the office workstation.


[bookmark: _Toc213054762][bookmark: _Toc320801038][bookmark: _Toc172040352]Chair criteria
In the office environment, the type, use and efficiency of the chair are critical elements. The acceptable chair criteria are determined by the type of job activities performed, the size and shape of the user and the duration of time spent in the chair. These criteria are typically considered necessary for an adequate office task chair. First we will discuss the chair’s features and then we will go through chair feature adjustments based on the user’s specific needs.
[bookmark: _Toc320801039][image: ]Legs
A minimum 5-point support system for the chair legs is the industry standard. 
This is specifically intended to reduce the likelihood of inadvertently tipping over the chair. The older style 4-point leg systems hopefully are a thing of the past.
[bookmark: _Toc320801040]Casters
[image: ]Different types of chair casters are necessary based on the floor surface.
Most office workstations will have a carpeted floor and should have ‘carpet caster’ to match. This will typically be a fairly wide, hard plastic shell caster that rolls smoothly on the softer carpeted  surface.
On the other hand, for a hard surface such as tile or concrete the caster type should be a softer, often rubberized material that allows for increased friction between the caster and floor. 
Imagine a ‘carpet caster’, hard plastic shell on a hard surface floor. What do you get? The user goes for a ride! Reports have noted users have fallen out of their chairs because the chair slipped away from them when they tried to sit down.
The only exception noted may be in a control room where the user wants to quickly “scoot” along the control room workstation for side-to-side access.
Next imagine a ‘hard surface caster’, a softer rubberized on a carpeted  surface. Now what do you get? Too much friction between the caster and floor and excessive force to roll the chair.
Remember the ‘rule of opposites’. Hard caster on a soft floor and soft caster on a hard floor. 
[bookmark: _Toc213054793][bookmark: _Toc213055659][bookmark: _Toc320801082]Floor surface
The floor surface of the workstation is important to consider in terms of providing ease of rolling the chair on the floor surface, a nonskid surface to prevent slips and falls and a non-glare surface to reduce overall glare in the workstation.
[bookmark: _Toc320801041][image: Chair red]Seatpan
Seatpan height, tilt, tension and depth adjustability need to be suited for the individual user's body segment length and size. 
If the height of the seatpan is not fixed, the type of mechanism to raise or lower the seatpan could be spin up/spin down but in a modern chair will be a gas pneumatic cylinder. For the chair to go up, typically you will pull up on the control lever while somewhat standing out of the chair and then release the lever when at the desired height. To lower the chair, pull up on the lever and carefully sit to put some body weight into chair. Release the lever when the chair is at the desired height.
Typically, the seatpan has a tilt or angle adjustment. Look for a lever or control that locks and unlocks the tilt mechanism. 
If the seatpan has a tilt adjustment feature, look for a seat pan tension adjustment (typically on the undersurface of the seatpan). If the tension is too loose, the seatpan tilt is not controlled and the person may tip backward  and not be happy! The appropriate seatpan tension provides a balance between adequate support and movement in the chair. 
The seat pan height and angle will establish the relationship between the user, work surface and the floor
A seatpan slide is also a recommended feature. This allows for the apparent depth of the seatpan to be changed to fit the user. Look for a lever that allows the seatpan to move forward and backward in relation to the back support. A gap of about 2 to 3 inches between the front edge of the chair and the back the knee is desired.
[bookmark: _Toc320801042][image: bodybiltK3502]Back support
Back support height and angle needs to be suited for the individual user's body segment length and size.
The back support angle and height influence the angle between the upper and lower body as well as the relationship to the worksurface. The back support height allows the user to adjust the lumbar support built into the back support so that it can comfortably support the lower back.
We’ll get into more chair adjustment details in the ‘Art of Sitting’ section.
[bookmark: _Toc320801043]Cushion
A suitable cushion - in terms of foam density, wearability and breathability, type of material (fabric or rubberized) - for the seatpan and back support should be in the chair. Many chair manufacturers  have introduced web or mesh fabrics in place of the traditional cushion.
[bookmark: _Toc320801044]Armrests
[image: arm rest]Armrests may be used to support the weight of the arms and upper body. If used, the armrests need to be adjustable in height, lateral position and perhaps axial rotation. Non-adjustable armrests on office task chairs are essentially non-functional.
The armrest adjustments allow positioning the armrests where they will provide adequate support for the arms and shoulders in neutral postures.
Appropriate upper extremity support through the forearms supported on the armrests will “unload” the neck, shoulders and back to reduce axial weight bearing.
[bookmark: _Toc320801045]Adjustment levers/knobs/controls
[image: bodybiltK3502]Adjustment levers/knobs/controls for the chair should generally be within easy reach of the user when seated in the chair. The levers should be easy to manipulate and not be so complicated that they discourage use.
[bookmark: _Toc320801046]Cervical support
Additional modifications are possible for chairs. In some situations, the user may require cervical and head support in addition to mid and low back support.




[bookmark: _Toc320801047][bookmark: _Toc172040353]Ball chairs
[image: ]Therapeutically, exercise balls have been used in clinical settings as treatment modalities to improve spinal stability.  Over the past several years, the use of exercise balls in the workplace in place of or in addition to task chairs has been noted. 
At this point, primarily only anecdotal evidence exists to support the full-time use of them.  Most ergonomists continue to advocate for properly sized and properly adjusted office task chairs rather than the use of ball chairs. 
[bookmark: _Toc320801048][bookmark: _Toc172040354]Micro-breaks
[image: ]Frequent and regular body movement is one of the basic ergonomics principles, the 30/30/30 Rule of Physical Movement (physically active micro-breaks, 30 seconds in length, taken about every 30 minutes and practiced for the next 30 days to make it a habit) is supported by research to reduce tissue compression and joint stiffness, enhance circulation and improve overall comfort levels. 
When the 30/30/30 concept is described to people, most people  agree it makes all the sense in the world. Like many things in life, the idea is marvelous, but the actual implementation leaves something to be desired. Encourage the person to figure out reminders that will work best for them; post-it notes, the buddy approach, drink a lot of water, set reminders on their calendar. Have them try out various strategies to see what works for them.
[bookmark: _Toc213054763][bookmark: _Toc320801049][bookmark: _Toc172040355]Art of sitting
The body is not designed to sit for long periods of time. Studies have determined that even when seated in well-supported postures, individuals want to move to gain relief within about 20 minutes. Let’s cover the art of sitting.
[bookmark: _Toc213054764][bookmark: _Toc320801050]Three point contact
	Trunk: Imagine sitting on a bleacher without any back support. Very uncomfortable and promotes a slumped posture, and rounded out low back. Low and mid-back support from the chair is needed to maintain a neutral spine.
	[image: 11145]

	Thighs/Hips/Buttocks: Of course, without a seatpan it wouldn’t be a chair! However, appropriate size and cushioning of the seatpan is necessary for comfortable use.
	

	Feet: Imagine sitting on a high stool with no support for the feet. Very uncomfortable and promotes a slumped posture. Foot support is needed to allow for appropriate seated posture.
	


[bookmark: _Toc213054765][bookmark: _Toc320801051][bookmark: _Toc172040356][image: perfect 90 90]90/90 seated posture?
You probably have seen illustrations of an office workstation where the person is seated at the chair with their hips and knees at 90 degrees. In all practicality very few people actually sit this way. A much more commonly accepted seated posture is 105 to 110 degrees at the hips and knees. Let’s look at how people sit.
[bookmark: _Toc213054766][bookmark: _Toc320801052]Sitting styles
Sitting styles can be quite varied from person to person. The particular sitting style observed needs to be assessed to determine why it is being used. 
It may be a habit that has been developed over time; it may be in response to a poor workstation setup or a combination of both. What drives the problem is the frequency and duration of the seated position. If the individual only occasionally sits in an undesirable position it may not be a concern; however, if that is their habitual manner of sitting it could lead to problems. Let’s look at some potentially problematic sitting styles.
Percher
[image: ]Perchers tend to sit on the front lip of the chair and seldom sit all the way back to gain low back support. 
Also, perchers have been observed to be up and down from the chair frequently and as a result tend not to take the time to position themselves all the way back in the chair even if they do have long enough femurs. Anecdotally, many perchers tend to exhibit quite good erect posture when seated. 
Potential reasons for perching may be related to the user’s stature. Shorter individuals will correspondingly have shorter femurs; they have learned if they try to sit all the way back in the chair, the seatpan is too deep and they end up with contact stress behind the knee. Manufacturers produce petite versions of chair that are appropriately sized for people of shorter statue.
Sloucher
[image: chair_slouch] Slouchers tend to slump in the chair. The result may be a decrease in the lumbar lordosis, and some are even observed to demonstrate a lumbar kyphosis (reversal of the typical inward lumber lordosis). The slouching will sometimes become more pronounced with extended seated durations.
Studies have shown a kyphotic lumbar curve increases inter-vertebral disc pressure compared to the maintenance of the lumbar lordosis. 
When seated, the desired S-curve of the spine slumps into a C-curve. Chair designers have recognized this factor and work to design chairs that can support the user’s lumbo-sacral spine in the neutral inward curve configuration.
With this style of seated posture, instruction in chair set-up along with an emphasis on getting out of the chair more frequently is beneficial.
Sit Cross Legged
[image: chair_crossed_leg]People that tend to sit cross legged are observed quite commonly. These individuals have found they achieve greater support and stability in the chair if they cross one leg over the other. 
You can demonstrate this for yourself by trying this little experiment. As best you can sit all the way back in the chair with both feet directly on the floor. Next allow your legs to slide forward on the seatpan and determine how easy it is to slump in the chair. Pretty easy, isn’t it.
Now sit all the way back in the chair but this time cross one leg over the other. Try the forward slide maneuver again. What did you find out? That one foot on the floor tends to allow you to “lock” yourself in the chair and helps you to push your lower back against the back support? 
If this is a habitual way of sitting it may cause issues with asymmetrical seated posture not to mention the potential lower extremity blood circulation issue. Individuals have reported the leg “goes to sleep” and they have difficulty  standing up.
Many times, the relationship between the fit and adjustment of the chair to the person is inappropriate. Also, the worksurface may tend to be set at a higher level than recommended because otherwise the person can’t get the crossed leg under the worksurface. 
Ensuring the appropriate size chair, instruction in proper chair set-up and matching the worksurface height to proper seatpan height can remedy this seated posture. 
Sit on Leg
[image: chair_sit_on_leg]At one time or another we probably have all sat on one leg tucked under us. Next time you are at restaurant do a little “chair study”. 
Restaurants tend to not have the most comfortable chairs in the world; they don’t want you to sit there forever. They want to move patrons through.
For some individuals sitting on one leg improves stability in the chair and can seem to make an uncomfortable chair a little more comfortable.
In the workplace it is common to see shorter individuals sit on a leg because they have learned this technique positions them at higher position in relation to the worksurface. 
Imagine a fixed worksurface height at 29” (industry standard) with an individual who needs a worksurface height of 27” based on their anthropometry. Sitting on one leg seems to make them ‘taller’.
The appropriate height worksurface that allows the user to position the seatpan at a height that promotes the feet on the floor or providing a footrest for foot and lower extremity support for a worksurface that is on the high side can be the solution. 
[bookmark: _Toc213054767][bookmark: _Toc320801053][bookmark: _Toc172040357]Functional seated positions
A common question is, “What is the best sitting posture?” This is a bit of a trick question. In my mind there is not a best sitting posture! Does it make sense that the best answer to what is the best sitting posture is, “The next one!”?
A general guideline in the ‘Art of Sitting’ is to provide for different acceptable seated postures that a person can rotate throughout the day on a regular basis. 
Tying the functional seated position to the task at hand is a viable method for people to remember to make the change in posture throughout the day. 
Upright Keyboard Position
[image: K:\Clients\Medtronic\Rice Creek East\WSE\Sly Ramona\IMG_0225.JPG]When the person is performing primarily hand-centric activities such as keyboard and mouse use along with handwriting the ‘upright keyboard position’ is recommended. The chair is adjusted with the back support fairly upright and the seatpan about horizontal allowing for an easy reach to the worksurface. 
Chair armrests if used, can be positioned to allow for forearm support to unload the neck, shoulders and back. Just make sure the armrests don’t limit close access to the worksurface. 
For those individuals who use the ‘forearm worksurface support keyboard technique’ (more about this technique in the Keyboard Section) the armrests need to be adjusted low enough to go underneath the worksurface.
Semi-reclined Conversation Position
[image: K:\Clients\Medtronic\Rice Creek East\WSE\Sly Ramona\IMG_0226.JPG]For tasks that are not hand-centric, such as reading, having a conversation with someone in the office or on the telephone, the ‘semi-reclined conversation position’ is recommended. 
The chair is adjusted to provide for semi-reclined position by tilting the seatpan back about 5 to 200 and reclining the back support as well if possible.
Armrests are brought into play to support the forearms to unload the neck, shoulders and back. Some individuals tend to rock their feet off the floor in this position and benefit from a footrest for foot support. 
Axial loading of the spine is reduced and with the pivot action between the skull and first vertebrae the head remains balanced over the shoulders.
Standing
[image: WS 6-22 stand at worksurface]We recognize standing is not a seated posture, but it makes the point that an individual needs to get out of the chair and either stand or walk around the workplace on a regular basis. Promote the 30/30 Rule!
With the advent of sit/stand workstations this concept is getting easier to accomplish. 
We will discuss the details of using sit/stand workstations in the Worksurface Section.
[bookmark: _Toc213054768][bookmark: _Toc320801054][bookmark: _Toc172040358]Adjustment anxiety
[image: WS 5-9a back height]Chairs can be pretty expensive. They can have all kinds of bells and whistles. So, let’s see what this baby will do! It seems that the answer is nothing until we do something to the chair.
Sometimes we overemphasize what a chair can do and forget to emphasize what it is we need to do to make it work. The truth is that a chair is only as good as what we choose to do with it.  
Some people have never adjusted their chair. They just sit down and go to work. The bottom line is people need to be able to adjust their chair to fit them properly as well as throughout the day to provide the body with a break.
[bookmark: _Toc213054769][bookmark: _Toc320801055][bookmark: _Toc19711637][bookmark: _Toc172040359]Chair solutions
[bookmark: _Toc213054770][bookmark: _Toc320801056]Manual
Look for the chair manual for specific information about the chair or to talk to someone who handles chairs in the work area. Most chair manufacturers have how-to-adjust videos on their websites.
Hands-on approach
Better yet just start playing with the adjustments. Most people learn best by the “hands-on” approach. Practice relates to increased comfort level and efficiency of adjustment. Have the person practice going between the recommended seated postures so they can quickly make the change. Promote their commitment for the next two to four weeks to make the change a habit so they will integrate this behavior into their day-to-day routines. 
Going through the Chair Section of the assessment will take some time. You may end up with 30 to 40% of the assessment dedicated to the chair set-up and use.
[bookmark: _Hlk51232306][bookmark: _Toc172040360]Case Study: Chair
Returning to our Case Study. Refer to the Office Ergonomics Assessment Quick Reference Guide for step-by-step instructions
Have the person go step-by-step through the adjustment features and learn about the chair.
As much as possible, have them try out the features themselves. If needed, you can also demonstrate the adjustment features of the chair to the person to help them learn how to adjust the chair.
Chair adjustment tips and techniques
Here is a series of chair adjustment steps along with tips and techniques:
Let them know initially the objective with the chair is to help them become familiar with the adjustment features and then the proper set-up.
Adjust the seat pan height to get the feet on the floor with even pressure on hips and thighs. 
· If the feet do not touch the floor adjust the seat pan height to get the feet on the floor with even pressure on hips and thighs – if still not possible to get the seatpan low enough, a footrest will be needed. Another option is to replace the chair with one that will go low enough.
· If needed, add a seat cushion to elevate the user to a more appropriate height – although many times this means the chair does not fit right and a replacement chair may need to be considered.
Adjust the seat pan/back support tension to hold body in a solid upright neutral position.
Adjust the height and angle of the back support to fill in the low back curve. 
· Add a back cushion to provide better support for spine – although many times this means the chair does not fit right and a replacement chair may need to be considered.
· If the back of knees run into the front of the chair see if a back cushion to move the body forward on the chair and still have adequate back support, will work. Firmly fix the cushion to the chair, one way to do this is with Velcro tape.  Although many times this means the chair does not fit correctly and a replacement chair may need to be considered.
Adjust the armrests if they are adjustable, see if they can be adjusted to provide neutral support for the arms based on particular job tasks.
· Build up the armrests by putting pads on them if more height is needed.
For the case where hips and thighs don’t fit on the seat - the seat pan is too short or too narrow or is too large; see if you can find a chair that fits better.
If you identify maintenance problems with the chair, make sure you contact the appropriate people to get them taken care of.
Discuss with them the ‘upright keyboard’ and ‘conversation’ chair positions and have them practice going between the two positions.
Remember, no matter how perfectly the chair is adjusted it still comes down to physical movement on a regular basis to help keep the body healthy and safe.
Fill out the Chair Section of the Office Ergonomics Workstation Assessment Worksheet.
If possible, try to identify the make and model of the chair. Look for identifying tags on the bottom of the seatpan. In some cases, you may not be able to determine the identity and indicate “Not Determined”.
Document the features of chair in terms of number of Legs, type of Casters and Seatpan/Back/Armrest adjustment. Identify any Maintenance Issues.
Next indicate if Issues exist (YES or NO).
Study the options for the checkboxes in the Comment and Recommendation sections, check the appropriate box and add any pertinent comments. A one-to-one correlation should exist between the Comment and the Recommendation. For example, if you comment the chair is not properly adjusted the recommendation should provide a solution.
NOTE: As you go through the assessment and work on completing the form you will sometimes find you can’t complete the current section until you get to another section. Don’t worry about this; it demonstrates the inter-relationships among the sections. Once you have gone through the assessment take another swing through the form and complete it. 
[bookmark: _Toc172040361]Case Study:  Chair
[image: ]Take a look at the completed chair section for our case study. “Chair not adjusted to full advantage” was the primary Comment with the appropriate Recommendation of, “Chair adjusted with instructions in the upright keyboard position and semi-reclined conversation position”.
[bookmark: _Toc213054772][bookmark: _Toc213055656][bookmark: _Toc19711638][bookmark: _Toc320801058][bookmark: _Toc61256639]Worksurface
Whether a desk or table or some type of platform, the worksurface is an essential component of the workstation.
[bookmark: _Toc213054773][bookmark: _Toc320801059][bookmark: _Toc172040363]Worksurface objectives
The objectives of the worksurface include:
Provide functional workspace (depth, width)
Support and position equipment
Provide access to work materials
Achieve the desired relationship match between the user and the work
[bookmark: _Toc213054774][bookmark: _Toc320801060][bookmark: _Toc172040364]Types of workstation layouts
Three types of workstation layouts are typically recognized.
	[bookmark: _Toc213054775][bookmark: _Toc320801061]Straight line (desk/table)
The straight in-line configuration is suited for single task activities with minimal reach requirements for other office equipment and materials. 
A common example of the straight-line configuration is a stand-alone desk.
	[image: Traditional Desk]

	[bookmark: _Toc213054776][bookmark: _Toc320801062]L-shape (two work surfaces), U-shape (three worksurfaces)
The L-shape or U-shape configuration is suited for single to multitask activities that require two or more separate workspaces. 
For example, one workspace may be used as the computer workstation and another as a writing or collating workstation. 
	[image: L shape move]



	[bookmark: _Toc213054777][bookmark: _Toc320801063]Corner/Cockpit (middle with two side pieces)
The corner/cockpit configuration is well suited for multitask activities in the same workspace with significant requirements to frequently reach other office equipment and materials. 
Modular furniture systems are often configured in corner set-ups.
	[image: I desk basic]


[bookmark: _Toc213054778][bookmark: _Toc320801064][bookmark: _Toc172040365]Worksurface height adjustability
Height adjustability of the worksurface is a critical component. In general terms, three different types of worksurface adjustability are recognized:
[bookmark: _Toc213054779][bookmark: _Toc320801065]Fixed
[image: WS 6]An example is the traditional desk at a fixed worksurface height of 29 inches. There are literally millions of these types of worksurface in workstations. 
In this case Fixed means that they are not designed to be changed in height. 
Note: It is possible to raise a fixed height worksurface on supports but typically very difficult to lower it. 
Although I have been known to shorten legs on traditional desks!
[bookmark: _Toc213054780][bookmark: _Toc320801066]Fixed/Adjustable
[image: ]An example of a Fixed/Adjustable work-surface is a wall panel mounted system where the worksurface is hanging on the wall panel or a worksurface on legs where the height can be adjusted by loosening screws and sliding sleeves up or down in the legs. 
These worksurfaces are termed Fixed/ Adjustable because they can be adjusted within a given range but once adjusted, they are fixed in that position and not readily moved.
[bookmark: _Toc213054781][bookmark: _Toc320801067]Adjustable/Adjustable
[image: ]Adjustable/adjustable indicates that the user – as needed throughout the day - can readily and easily adjust the worksurface height. 
Examples of these worksurfaces are sit/stand workstations. Sit/stand worksurfaces have become much common in the past several years. For many companies this is becoming the standard workstation configuration. We’ll discuss details of sit/stand workstations a little later.
[bookmark: _Toc213054782][bookmark: _Toc320801068][bookmark: _Toc172040366]Other Considerations
[bookmark: _Toc213054790][bookmark: _Toc320801079][bookmark: _Toc19711640]Sharp edges
It is a problem if sharp edges are in contact with the wrists and forearms. Make sure that you are at the proper work height in relation to the worksurface edge.  Simply getting at the proper work height may change the contact point of your desk and distribute the pressure more evenly.
Another option is to pad the sharp edge.  This may be as home grown as a small washcloth or dishtowel folded up or a commercially available edge added to the worksurface edge itself.
[bookmark: _Toc213054786][bookmark: _Toc320801071][bookmark: _Toc213054791][bookmark: _Toc213055658][bookmark: _Toc19711641][bookmark: _Toc320801080][image: ]Not enough layout space
Occasionally, or possibly quite frequently, there is not enough space on the worksurface to lay out materials. Now, one option is to get a bigger desk, and a bigger office. 
Assuming that this is probably not a realistic option, we may need to be a bit more creative.
Try a little house cleaning and see if this frees up more available space on the desk.
Look around to see if there are other worksurfaces available for use, for example, a file cabinet at a standing height to review documents or perform other work. If there is available space, see if any more worksurface can be added to the workstation. This can be a small worktable.
If it doesn’t need to be readily available, relocate some of the equipment on the desk to see if it provides more space.
Make use of any pullout drawers already in the desk.
A computer monitor stand can be added to provide more clearance on the desk. 
[bookmark: _Toc172040367]Work organization
Organize work in a way that allows work goals to be achieved as efficiently as possible.  This considers all aspects that make up the workstation including your chair, desk, computer, telephone and other materials used through the day. This also includes the organization and structure of tasks and activities performed throughout the workday.
[bookmark: _Toc213054784][bookmark: _Toc320801069][bookmark: _Toc172040368]Worksurface height solutions
[bookmark: _Toc213054785][bookmark: _Toc320801070]Wrong desk height
What are some options if the issue is the wrong desk height in relation to the user’s position at the desk? 
NOTE: We haven’t discussed yet how to determine what is the correct worksurface height in relation to the user’s position at the worksurface. To answer this question, we need to talk about how the keyboard is used. Yes, the keyboard. 
Hang onto this thought. We will address it in the Keyboard Section. But for now, let’s look at  potential worksurface height solutions.
Adjustable height
If work height is adjustable, adjust it. For example, modular work surfaces that can be adjusted on the wall panels or a sit/stand desk that can be adjusted. 
Adding a height adjustable keyboard tray mounted underneath the work surface is an option. We’ll get into the pros and cons of keyboard trays in the Keyboard Tray Section. 
Fixed height
[image: ]For a fixed height desk, one option is to raise the height of the work surface by putting it up on desk risers. This can be commercially available risers or even just blocks. Just make sure that the desk or work surface is solidly placed on the blocks and won’t fall off. It may be advisable to get maintenance or someone else to help do it safely.
Another option is to adjust chair height. Once again, make sure the feet are supported either on the floor or with a footrest.
[bookmark: _Toc320801072]Sit/Stand Workstations
[image: ]Sit/stand workstations are more prevalent in offices these days. Office jobs are very sedentary in nature with resulting negative impact on general health and wellness.
Several options exist for creating sit/stand workstation that range all the way from makeshift ones created by putting boxes on the desk to full-fledged powered sit/stand workstations and other options in between. The same setup principles for office ergonomics in general remain in effect: neutral body position and support, reach zones, control exposure to sustained positions by promoting movement throughout the day and so on. Here are some ways to create a viable sit/stand workstation.
	[bookmark: _Toc320801073]Fixed worksurface at standing height
The correct height of the worksurface when the user is standing at it is determined.
A stool and footrest are provided to allow for an elevated seated position.

	[image: MV Reception 014.jpg]
	[image: MV Reception 015.jpg]

	[bookmark: _Toc320801074]Portable system placed on desk
Portable desktop systems are now available to be placed on the worksurface. The system can be height-adjusted to alternate between a seated and standing position.
	[image: K:\Clients\WorkWell\Therapist Course 2012\Images\workfitAd.jpg]
	[image: K:\Clients\WorkWell\Therapist Course 2012\Images\workfitAd.jpg]

	[bookmark: _Toc320801075]Sit/Stand workstation
The entire workstation is height adjustable allowing for seated and standing height work positions.

	[image: K:\Clients\Medtronic\World Headquarters\Ergonomics Website Revision\Images\sit stand Mounds View\IMG_7498.JPG]
	[image: K:\Clients\Medtronic\World Headquarters\Ergonomics Website Revision\Images\sit stand Mounds View\IMG_7499.JPG]


[bookmark: _Toc17898906]Tips for Sit/Stand Worksurfaces
Here are tips to obtain the most benefits from sit-stand workstation.
[bookmark: _Hlk61157989]Employ the adjustment strategies to make sure seated and standing worksurface heights are correct.
Utilize footwear that has significant cushioning and support. If they are good walking shoes, they also will be good standing shoes.
Use a footrest that will allow one foot up on the rest and then alternate with the other foot. This promotes varied standing postures and intermittently redistributes weight-bearing stresses. 
Shift weight forward to the balls of the feet and backwards to the heels when standing on both feet, or alternately when standing with one foot in front of the other.
Perform “heel lifts” frequently.  This will improve lower extremity circulation.
Remember to provide a break-in period if new to sit/stand workstations. Start with a specific schedule for the first week; for example, 10-15-minutes of standing followed by a 30-second walk, then 45-minutes seated work followed by a 30-second walk and repeat. And then modify the time periods based on the response. 
Remember the mantra . . . “Don’t wait until it’s too late!”  Move on a regular basis.
[bookmark: _Toc213054828][bookmark: _Toc213055665][bookmark: _Toc320801144][bookmark: _Toc172040369]Conference rooms
What about conference rooms? We need to take into account not only the information that is being delivered but is our audience capable of receiving and using the information in an effective way? One issue of meetings in conference rooms is the lack of physical movement: 
Long meetings without adequate movement can lead to fatigue, discomfort and a non-productive meeting. Ineffective workstation setup (often just a conference table with poor chairs) is an issue with meetings. For example, meetings held at a standard conference table could make the person perform work outside of the neutral postures. It is tough to be in one position for long periods of time.  Look for as many opportunities as possible to move as part of the meeting. 
You probably have heard that people think better on their feet. It has to do with improving oxygen flow. If you want people to think better during a meeting, consider encouraging a bit of standing mixed in with sitting. To increase comfort in long meetings bring in a small footrest or back cushion if needed.
[bookmark: _Hlk51241685][bookmark: _Toc172040370]Case Study: Worksurface
[bookmark: _Hlk51241722]Complete the Worksurface Section of the Office Ergonomics Workstation Assessment Worksheet.
Document the Worksurface Configuration (Straight/Corner/L-shape/U-shape) and Type (Fixed or Adjustable).
Measure the current Worksurface Height in the sit and/or stand set-ups.
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. A one-to-one correlation should exist between the Comment and the Recommendation. For example, if you comment the worksurface is too low the recommendation should provide a solution. 
[bookmark: _Toc172040371]Case Study:  Worksurface
Let’s look at Mr. Wilson’s worksurface section results. 
He has a Corner configuration that is adjustable height. 
Initial standing height is 42 inches (107 cm) and seated height is 28 inches (71 cm).
For Comment Section I noted the worksurface was too low with the comment made that, “When adjusted to the standing height, the powered sit/stand corner worksurface is two inches too low. The fixed height side worksurfaces have been lowered for a previous occupant and are two inches too low.
For the Recommendation Section, “Raise worksurface to 30 inches (76 cm)” is checked along with the comment to “Add Desk Riser (2”, 5 cm) for the sit/stand workstation. Raise the fixed height worksurfaces to 30" (76 cm).  Refer to Recommended Products Section.”
[image: ]
[bookmark: _Toc213054787][bookmark: _Toc213055657][bookmark: _Toc320801076][bookmark: _Toc19711639][bookmark: _Toc61256640][bookmark: _Toc172040372]Foot support/clearance
[bookmark: _Toc213054788][bookmark: _Toc320801077][bookmark: _Toc172040373]Foot support
[image: WS 5-24 foot rest]In the ideal world the best foot support when seated in the chair is the floor. However, based on a fixed height worksurface where the chair needs to be adjusted upwardly or work at a standing height workbench where a stool is used, a foot support will be needed.
[bookmark: _Toc213054789]It is never acceptable to have dangling feet; circulation into the lower extremities is negatively impacted.
The footrest should be a stable platform at least 18 inches wide and at a height that provides foot support so the thighs and lower legs are comfortably positioned.
[bookmark: _Toc320801078][bookmark: _Toc172040374]Clearance
[image: WS 6-13 not enough clearance under desk]A common issue is not enough access or clearance under the worksurface. For example, file drawers that are in the way or boxes piled under the desk.
Survey the work area and determine what is blocking access. 
For example, it may be a pencil drawer that needs to be removed to make that space accessible for the legs. 
Determine what is really needed in the immediate work area.  Move what is not needed to another location  or get rid of it. 
Use vertical files or other stands to get materials off the worksurface. 
Use a secondary shelf or other platform on the worksurface to free up primary worksurface.
[bookmark: _Hlk51241735][bookmark: _Hlk51248658][bookmark: _Toc172040375]Case Study:  Foot Support/Clearance
Let’s examine the Foot Support/Clearance Section of the Office Ergonomics Workstation Evaluation Worksheet.
Document if the Feet are dangling or supported, any Clearance issue and if there is a Footrest or not. 
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. 
In Mr. Wilson’s case the feet were supported. He did not have a Footrest. Clearance was OK.
In the Comment Section I the following boxes were checked: “No footrest for alternative foot position for seated worksurface” and “Footrest for alternative foot position for sit/stand worksurface”.
The Recommendation was to, “Add footrest to provide for alternative foot placement when making use of recommended sit/stand workstation”. 
The comment was to, “Add a basic footrest. Refer to Recommended Products Section.”
[image: ]
[bookmark: _Toc19711642][bookmark: _Toc213054794][bookmark: _Toc213055660][bookmark: _Toc320801083][bookmark: _Toc61256641][bookmark: _Toc172040376]Computer equipment
The next step is to properly position the computer equipment (keyboard, mouse, monitors, desktop or laptop computer, hard copy holder and so on). 
	[image: IBM typewriter]
	[image: K:\Clients\Medtronic\Sullivan Lake\WSE\Longnecker Michael\IMG_0076.JPG]


To put this into perspective, let’s take a brief look at the differences between modern keyboards and old-style typewriters. 
In the ‘olden days’ you had to actually insert paper, hit the shift bar and physically stop what you were doing to correct mistakes. 
Not only that, but you also couldn’t go too fast or the keys would stick together. In essence, the task had built in breaks that kept it from becoming too much of a problem. 
Now it is possible with a modern keyboard to come in at 8 in the morning, start keying as fast as you can, never take a break, and keep this up until 5 o’clock without a break. 
Because we have lost a lot of the natural breaks and position changes that were associated with the old style typewriter, we have to actively make good choices during our day. 
[bookmark: _Toc19711643][bookmark: _Toc61256642][bookmark: _Toc172040377]Keyboards
[bookmark: _Toc213054796][bookmark: _Toc320801085]Keyboard types
Keyboards come in a variety of configurations. While intuition may indicate that keyboard configuration influences hand/arm position and consequently physical stressors, studies have indicated that proper position of the keyboard in relation to the user (height and reach) has been shown to be more important than the actual configuration. 
Having said that, personal preference and specific issues also can drive the type of keyboard used.
[image: wristrestmd]Standard/Straight line
A vast majority of the billions of keyboards presently in use are of the standard/straight-line configuration. Most users will do well if properly positioned.
[image: natural]Curved/Ergonomic
Curved or so-called ergonomic keyboards are angled up and out to allow for more neutral hand and wrist positions. For individuals with specific upper extremity issues they can be helpful. Proficient keyboard use is a motor skill acquired through practice. If a person switches from a standard to a curved keyboard, there will be a transition period to become familiar with the new configuration.
[image: ]Articulated
Articulated keyboards have a “joint” that allows the two halves of the keyboard to be customed configured all the way from straight and flat to quite angled. 
For individuals with upper extremity issues, they can be quite helpful.
[image: ]Other keyboard considerations
[image: ]Other keyboard configurations are available that may be worthwhile to consider on a case by case basis. Examples include some of the Kinesis keyboards. Keyboards are also available that have the 10-key pad on the left side rather than the right side of the keyboard. Separate 10-key pads are available.  
Mini keyboards are available that do not have a 10-key pad integral to the keyboard.
Keyboard wrist rests
A wrist rest can be a good addition to a keyboard. Remember that it is called a wrist ‘rest’ not wrist ‘anchor’.  In other words, it should provide some weight-bearing supports for the arms to provide an opportunity for rest. 
The wrists should NOT be anchored to the rest when keying; the objective is to move the hands and fingers side to side.
Keyboard Shortcuts
In the Mouse Section we discuss the best use of a mouse is to “use it as little as possible”. To achieve this, learning and utilizing “Keyboard Shortcuts” as much as possible is recommended. 
Keyboard shortcut use will minimize stress to the wrist and hand related to mouse use. 
Reference the Help Menu of the commonly used software to identify keyboard shortcuts.
[image: ]
Seated keyboard/worksurface height relationship
[bookmark: _Hlk51243261]Recalling that ergonomics is all about finding the right relationship between the user and the workstation; what is the correct seated worksurface height for keyboard use? To answer this question, we mentioned in the Worksurface Section we needed to talk about keyboard technique. Individuals primarily tend to use keyboards in one of two techniques; “piano player” or “forearm supporter”.
Piano Player
[image: ]Piano player keyboard users position the keyboard close to the edge of the worksurface. 
They relax their elbows at their sides, bent to about 90 to 1000 and float their hands over the keys as they type. They may or may not want to use the chair armrests.
[image: ]Forearm Supporter
Forearm supporters position the keyboard farther forward on the worksurface and rest their forearms on the worksurface. 
The worksurface provides weight bearing for the upper extremities and helps to unload the neck, shoulders and back.
Strategy to determine worksurface height
Either keyboard technique is acceptable, but a crucial difference is that the worksurface heights are different for the two styles! Typically, the ‘forearm support’ keyboard technique worksurface height will be higher (1 to 2”) than the ‘piano player’ technique.
Here is a strategy to determine the correct seated worksurface height for either a fixed height worksurface or an adjustable height worksurface.
NOTE: When employing these strategies, have the person wear whatever footwear they typically wear at the workstation. Shoe heel height is a factor that will influence the set-up and measurements.
Fixed worksurface height
For a fixed worksurface height, use the chair seatpan height adjustment to position the hands at the appropriate position based on whether the technique is the “piano player” or “forearm supporter”. 
Evaluate foot placement to determine if a footrest will be required to provide suitable foot support. In a few cases, with taller individuals it may be necessary to determine if the worksurface can be raised (refer to the Worksurface Section for more details).
Adjustable worksurface height
For an adjustable worksurface height first adjust the chair’s seatpan height so the hips are slightly higher or equal to the knees and the feet supported on the floor.
Next. if you are a “piano player” keyboard user, position your hands where they would be when using the keyboard and then adjust the worksurface height to match your hand position. Type a bit and fine tune the worksurface height as needed making sure the wrists are in a neutral (straight) position.
If you are a “forearm supporter” keyboard user, position your hands and forearms where they would be when using the keyboard and adjust the worksurface height to match this position. Type a bit and fine tune the worksurface height as needed.
Fixed/Adjustable worksurface height
One last scenario is for the fixed/adjustable worksurface; this are generally the modular wall-mounted worksurfaces. Recall these are height adjustable, however once the height is set you don’t change it on a frequent basis.
So, the worksurface is adjustable but how do you figure the correct height?
Access to adjustable sit/stand workstation 
If you have access to an adjustable sit/stand workstation available, make use of it following the adjustable worksurface height strategy. Once you have the worksurface height dialed in, take a measurement from the floor to the top of the worksurface, this is he recommended height for the modular wall-mounted worksurface. 
Generally, these can be adjusted in one inch increments; if the measurement is halfway between, the rule of thumb is go the ½ inch higher rather than the ½ inch lower. This strategy tends to promote better seated posture.
No access to adjustable sit/stand workstation 
If you don’t have access to an adjustable sit/stand workstation follow this strategy.
First adjust the chair’s seatpan height so the hips are slightly higher or equal to the knees and the feet supported on the floor. Locate a specific point on the chair and take a vertical measurement from that point to the floor.
Next have the person adjust the chair seatpan height to place their hands on the keyboard using their identified keyboard technique, ‘piano player’ or ‘forearm supporter’. 
Using the same point on the chair take a second measurement to the floor. The difference between the two measurements is how much the current worksurface height needs to be changed. 
So, let’s say the initial worksurface height was 29”. The chair seatpan height was raised to obtain to recommended placement. The difference in the two measurements was 2”. This tells us the current worksurface should be lowered by 2” to 27”.
So, there you have it; the correct worksurface height when seated.
[bookmark: _Toc20398024]Standing keyboard/worksurface height relationship 
To determine the correct standing worksurface height you basically use the same strategy as for the seated position but from the standing position.
Stand comfortably tall; not forced erect tall but not slumped either.
For the piano player style position the hands as if using the keyboard and then adjust the worksurface height to match.
For the forearm supporter style position the hands and forearms appropriately and adjust the worksurface height.
[bookmark: _Toc320801090][bookmark: _Toc172040378]Poor Technique
[image: ]If you observe really poor keyboard technique; very slow and the most commonly used keys are backspace and delete, a recommendation is for the user to invest time in one of the computer training programs that teach improved technique. 
A keying speed increase from 20 words per minute to even just 40 words per minute can be a huge productivity boost.
[bookmark: _Toc320801091][bookmark: _Toc172040379]Take a break
One of the biggest problems with the modern computer is that it does not cue us to take a break. Several human movements, such as reaching our arms over head, arching the back or rotating the neck,  are normal human movements, but are not a normal part of the day for the modern computer worker. 
The computer workstation is notorious for discouraging much movement. For that reason, people need to recognize the need for adding stretching to the day. 
[bookmark: _Hlk51318189][bookmark: _Toc172040380]Case Study:  Keyboard
Let’s examine the Keyboard Section of the Office Ergonomics Workstation Evaluation Worksheet. Document the Type of keyboard used (Straight/Curved/Articulated/Other), keyboard Technique (Piano Player or Forearm Supporter), if Keyboard Shortcuts are used and any Maintenance issues (sticky keys). 
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. A one-to-one correlation should exist between the Comment and the Recommendation. If you comment the keyboard location does not allow neutral hand/arm position, the recommendation should present a solution. 
Here is the situation for Mr. Wilson. He has a straight keyboard on the worksurface. His keyboard technique is a ‘piano player” with no wrist rest or maintenance issues. I noted the ‘Keyboard location does not allow neutral arm/hand position’ with the Comment, ‘Keyboard is too low when standing due to low worksurface.’ 
I checked the Recommendation, ‘Adjusted keyboard position and provided user instruction’, with the comment, ‘Refer to Worksurface Section. Will be appropriate when workstation is raised up.’
[image: ]
[bookmark: _Toc19711644][bookmark: _Toc61256643][bookmark: _Toc172040381]Keyboard Trays
[bookmark: _Toc172040382]Response to desktop personal computers
[image: ]Keyboard trays to initially position just the keyboard and then to also include the mouse once mouse use became more ubiquitous, were a response to the addition of personal computers to the office desk environment. 
Offices had fixed height desks at 29”; when a keyboard was placed on the desk surface it took up needed desk space and also for many users, positioned the keyboard at too high of a level to provide for comfortable keyboard use. 
This was not a problem with typewriters because had their own home on the typewriter desk return which was set at 26” and often positioned at right angles to the desk proper.
[image: ]Keyboard trays fulfilled an important role in the transition to desktop personal computers; millions of trays were retrofitted to desks. Typically, they were attached to a sliding platform mounted to the undersurface of the desk. They become more sophisticated in design to allow tray height and angle adjustment to better meet the user’s postural requirements.
[image: ]Keyboard trays have a downside; they will push the user about 10 to 12” away from the worksurface and can result in reach issues to materials on the desk, particularly for shorter arm individuals. The mechanism mounted under the desk can be a knee banger. Some trays lack height and angle adjustment features,
Some trays do not have enough room on the tray for both the keyboard and mouse; the mouse gets positioned outside the recommended reach zone. Some trays have a separate mouse tray next to the keyboard tray that may position the mouse a lower level to the keyboard again resulting in out of neutral hand and wrist position.
[bookmark: _Toc172040383]Current keyboard tray use
With the advent of modular furniture that allows for fixed/adjustable worksurfaces and in the last several years of user-controlled, powered sit/stand worksurfaces, the need for keyboard trays is on the downward trend. Do they still have a role in the modern office environment? Depending on the circumstances the answer is a qualified, “Yes”.
Imagine a scenario where a fixed height stand-alone desk is still used; a keyboard tray may be the right answer to provide for appropriate keyboard and mouse access. Another example is where the user needs a very precise placement of the tray in terms of height and angle.
[bookmark: _Toc172040384]Keyboard tray criteria
Based on the assessment the recommendation may be to remove the tray and provide an alternative suitable placement of the keyboard and mouse.
If it is determined the tray is needed, make sure it is properly positioned and meets the following criteria:
· Tray size accommodates both the keyboard and mouse
· Mouse position is at the same level as the keyboard
· Tray is height and angle adjustable
· Knee clearance is adequate 
[bookmark: _Toc172040385]Case Study:  Keyboard Tray
Let’s examine the Keyboard Tray Section of the Office Ergonomics Workstation Evaluation Worksheet.
Document if a Tray is in use. If in use is it Height and Angle adjustable and is the Size appropriate for both the keyboard and mouse. 
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. A one-to-one correlation should exist between the Comment and the Recommendation. For example, if you comment the “keyboard tray limits reach access” the recommendation should present a solution.
In Mr. Wilson’s case no Keyboard Tray was in use with the appropriate Comment and Recommendation checked.
[image: ]
[bookmark: _Toc19711645][bookmark: _Toc213054798][bookmark: _Toc320801092][bookmark: _Toc61256644][bookmark: _Toc172040386]Mouse
No . . . not that kind of mouse!
[image: mouse animal]The type of mouse we are talking about is one the numerous types of pointing devices used to navigate through software programs. 
In all practicality, the best way to use a mouse is to use it as little as possible. In other words, make full use of keyboard shortcuts as possible for navigation purposes. Slide 82

Emphasis on keyboard use rather than the mouse limits the amount of time spent reaching to the mouse and also has a positive impact on productivity.
[bookmark: _Toc213054799][bookmark: _Toc320801093][bookmark: _Toc172040387]Mouse technique
Placement
In terms of placement, position the mouse in the same plane as the keyboard. Identify the particular mouse technique, this will be the same as for keyboard use:
Free float piano playing style or
Use of the worksurface for forearm support
Based on the technique, adjust the mouse position to get the correct height, reach and angle of the mouse to work in neutral. 
Right or left hand use
Some individuals may benefit from switching the hand used for mouse manipulation. If a right handed person is experiencing right hand, wrist or forearm issues a switch to left hand mouse use will give the right side a break. 
To be successful this will take a motivated individual and practice time. Refer to the Mouse Set-up Section for information regarding making changes to the mouse properties.




[bookmark: _Toc172040388]Mouse set-up
[image: dialogue box1.jpg]Mouse properties are typically user controllable. Depending on the mouse in use and the computer operating system, access the Mouse Properties dialog box to go through the mouse set-up.  Recommended properties to customize include:
Button Configuration – Switch primary and secondary buttons
· The primary button – often described as the left click button it is generally activated by the index finger. It is possible to swap which button on the mouse is the primary button. 
· For instance, if mouse placement is switched from right hand use to left hand use, by swapping the primary button with the secondary button (right click) the index finger on the left continues to be used to click the primary button. This can make for an easier transition.
Pointer Options
· In Pointer Options the pointer or curser speed can be slowed or speeded up. Typically, the goal is to set the Motion to as Fast as possible but still being able to stop the curser where desired.
· Snap To automatically moves the pointer to the default button in the dialog box. This reduces movement of the mouse itself.
· Show location of the pointer when the CONTROL (CTRL) key is pressed. Very handy to locate the pointer particularly on multi-monitor set-ups.
Wheel Vertical Scrolling
· Controls the sensitivity of the scroll wheel by controlling how many lines of text are scrolled with one notch of the wheel. The default is set at 3 lines per notch. So, to go through 30 lines of text the wheel needs to be moved 10 notches. 
· To decrease the finger movement on the scroll wheel, increase the default; setting of 10 lines means only 3 notches are needed. If the number is set too high, you will overshoot where you want to stop.
[bookmark: _Toc320801095][bookmark: _Toc172040389]Mouse wrist rests
	While wrist rests for keyboard use (if used correctly) are often a good idea, in most cases use of wrist rest for mouse use is not. 
The wrist rest tends to “anchor” the wrist with excessive deviation of the hand side-to-side. 
	[image: ]

	Generally recommended use of the mouse is to allow straight-in access allowing the forearm, wrist and hand moving as unit to manipulate the mouse. 
Think of the mouse as an extension of the arm NOT just an extension of the wrist.
	[image: ]


[bookmark: _Toc320801096][bookmark: _Toc172040390]Variety of pointing devices
There is no doubt the traditional mouse is by far the most commonly used pointing device. When properly positioned and set up it works well. However, there are a wide variety of pointing devices available with different shapes and styles that include touchpads, rollerballs, joysticks, pens and more. Multiple buttons can be programmed to minimize keying. 
There are some even specifically designed for lefties. Workers should try different models and choose one that suits their needs.
The type of pointing device that works the best is based on the setup of the workstation, the job task and the personal preference of the user. 
With many mouse designs available here are general suggestions for selection: 
Size - The mouse should fit into the hand and the fingers should be able to curl around it comfortably. 
Shape - Find a mouse that reduces the need to place the heel of the hand on the desk. Some are larger, especially at the rear, and can support the entire hand. 
Buttons - The location of the buttons is important. They should not be cramped or too spread out. The pressure needed to click the buttons should not be so great that it tires the fingers, but neither should it be so sensitive that it is too easy to activate the buttons.
Scroll wheel – The scroll wheel allows for easy scrolling within a document.
Don't squeeze the mouse. Hold it loosely in the hand and relax the grip. A tight grip will not help to position the curser any more accurately or quickly. 
Program the mouse to manipulate the speed at which the cursor moves or the sensitivity of the buttons. 
Wireless - Some pointing devices are wireless whichincreases the flexibility of where it can be positioned.
[bookmark: _Toc320801097]Mouse Pros and Cons
Quite a number of types of pointing devices are available. Refer to the table in the manual for pros and cons for each type of pointing device.
	Device
	Pros
	Cons

	Shell Mouse
[image: intellimouse_explorer]
	Relatively easy to learn how to use.
Installed base is huge with most computer users first exposed to this traditional mouse.
Universal shape used with either hand; some are right or left hand specific.
Inexpensive.
	Promotes “skating” of the mouse with subsequent out of neutral hand/wrist/arm/shoulder positions.
Hand size is important to consider matching the correct size shell with hand size.
Often poorly positioned in relation to user and keyboard.


	Vertical
[image: K:\Clients\WorkWell\Therapist Course 2012\Images\vertical-mouse.jpg]
	Designed to place the hand in neutral position during use.
Advantageous for some individuals with hand, wrist and forearm issues.
Variety of shell sizes are available for different size hands.
Right and left hand configurations available.
	If frequent reach to the keyboard is part of the job task may result in excessive hand/arm movement.
Learning curve may be quite steep for some users. Minimum of one week trial basis to determine benefit is recommended.
Typically, more expensive than a traditional mouse.


	Roller Mouse
[image: ]
	Places the mouse directly in front of the user; eliminates side reach to traditional mouse. 
Incorporates a roller bar manipulated with fingers/thumbs.
Advantageous for some individuals with hand, wrist and forearm issues.
NOTE: keyboard not included.
	Learning curve may be quite steep for some users. Minimum of one week trial basis to determine benefit is recommended.
Typically, much more expensive than a traditional mouse.
Must be able to fit in front of keyboard (will not work with curved keyboard).

	Rollerball/ Trackball
[image: Logitech Trackman Marble]
	Can provide a stable platform for the hand that eliminates ‘skating’ of the traditional mouse.
May be very effective in controlling wrist and elbow problems.
Available in a variety of configurations with ball controlled by either the thumb or fingers or in some cases either.
	Learning curve is quite steep. Some users never accept it.
Hand size is important to consider matching the correct size shell with hand size.
Concentrates stress into the fingers or thumb.
Currently less popular.

	Touch Pad
[image: handcruz]
	Provides an alternative to the traditional and roller ball styles.
Same as is typically used in laptops.
Can be positioned independent of the keyboard.
	Learning curve may be quite steep for some users.
Typically, more expensive than a traditional mouse.

	Pen/Tablet
[image: writing tablet 1]
	Often used by graphics designers who require the ability to ‘draw’ on the tablet.
	Can be cumbersome for some users.
More expensive than a traditional mouse.

	Joystick
[image: joystick]
	Designed to place the hand in neutral position during use. 
Specific more to use in control room or equipment control environment.
	Limited general use.
If frequent reach to the keyboard is part of the job task may result in excessive hand/arm movement.


[bookmark: _Hlk51405202][bookmark: _Toc172040391]Case Study:  Mouse
Let’s examine the Mouse Section of the Office Ergonomics Workstation Evaluation Worksheet.
Document the Type of mouse used (Shell/Rollerball/Vertical/Joystick/Touchpad/ Other), Location (Worksurface/Tray), Scroll Wheel used (YES or NO) and Set-up OK (YES or NO).
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. A one-to-one correlation should exist between the Comment and the Recommendation. For example, if you comment that the mouse location does not allow neutral hand/arm position, the recommendation should present a solution.
Let’s take a look at Mr. Wilson’s mouse use. He has a shell mouse positioned on the worksurface.
He is right hand dominant and uses the mouse with his right hand. His mouse set-up is appropriate.
I checked the box, ‘Mouse location does not allow neutral arm/hand position’ and made the comment, ‘Mouse is too low when standing due to low worksurface. ’The Recommendation made is ‘Adjusted mouse position and provided user instruction’ with comment, ‘Refer to Worksurface Section. Will be appropriate when workstation is raised up.’
[image: ]
[bookmark: _Toc19711646][bookmark: _Toc213054800][bookmark: _Toc320801098][bookmark: _Toc61256645][bookmark: _Toc172040392]Laptop/Desktop
[bookmark: _Toc172040393]Placement
[image: K:\Clients\Medtronic\World Headquarters\Ergonomics Website Revision\Images\Potential Medtronic EE pics\Raw\Cornett 002.jpg]In many workplaces the laptop with a docking station has replaced stand-alone desktops as the primary computer system.
In some laptop situations, the monitor may be placed on top of the laptop docking station stand. This may position the monitor at too high a level. Refer to the Monitor Section for specific monitor placement information.
Other considerations include access to the laptop or desktop in terms of the on-off switch and access to the disk drives or ports. In that case, position the system on the worksurface or maybe on the floor on a computer stand with easy reach.  On the other hand, if it really doesn’t make much difference, then position it so it is out of the way.
Remember that the laptops and desktop generate heat. Make sure ventilation around the computer isn’t blocked – this could result in overheating problems.
[bookmark: _Toc19711649][bookmark: _Toc172040394][bookmark: _Toc213054807][bookmark: _Toc213055661][bookmark: _Toc320801124][image: laptop on desk]Laptops and ergonomicsSlide 123

Design of laptops violates a basic ergonomic requirement for a computer, namely that the keyboard and screen are separated. 
The reason is simple - with a fixed design, if the keyboard is in an optimal position for the user, the screen isn't and if the screen is in optimal position the keyboard isn't. This means that you need to pay special attention to how the laptop is used.
[bookmark: _Toc213054808][bookmark: _Toc320801125][bookmark: _Toc172040395]Laptop User Type
Determine the extent of laptops use; an occasional user who works on the laptop for short periods of time or a full-time user with the laptop as the main computer? 
Occasional users will have less risk of problems than full-time users. All users should pay  attention to how they use their laptop, but full-time users may have more problems.
[bookmark: _Toc320801126]Occasional Users
Because large muscles control the neck/head position and a pivot joint exists between the skull and first vertebrae, typically it is better sacrificing neck posture rather than wrist posture. 
For occasional use: 
Position the laptop in the lap or table for the most neutral wrist posture that can be achieved. This may involve adjusting chair seatpan height and ensuring appropriate foot support either on the floor or footrest.
Angle the laptop screen so it can be seen with the least amount of neck deviation.
[bookmark: _Toc320801127]Full-time Users
[image: ]If the laptop is the main computer, a docking station is strongly recommended to allow for a separate keyboard and mouse and also for separate monitor or monitors.
If a stand-alone monitor is not used the laptop monitor can be placed on a platform to position it at appropriate height and distance to the use.
[bookmark: _Toc213054809][bookmark: _Toc320801128]Laptop transport
If the laptop is frequently transported, the weight of the system particularly if a separate keyboard and mouse are also transported. A wheeled bag or backpack is a viable option for transport.
[bookmark: _Toc172040396]Case Study:  Laptop/Desktop
Let’s examine the Laptop/Desktop Section of the Office Ergonomics Workstation Evaluation Worksheet.
Document the Type of system used (Desktop/Laptop), Location (Worksurface/ Floor) and In the Way (YES or NO). 
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. A one-to-one correlation should exist between the Comment and the Recommendation. 
For example, if you comment the laptop is in the way the recommendation should present a solution.
[bookmark: _Hlk51577686]For Mr. Wilson, the Computer is a Laptop positioned on the worksurface with no issues.
[image: ]
[bookmark: _Toc19711647][bookmark: _Toc213054801][bookmark: _Toc320801099][bookmark: _Toc61256646][bookmark: _Toc172040397]Monitors
[image: K:\Clients\Medtronic\World Headquarters\Ergonomics Website Revision\Images\Potential Medtronic EE pics\Raw\Sun.JPG]Things have changed dramatically from the days when we used to spend our days reading/writing reports on paper. 
Now, for most of us, everything we need access to can be viewed through the monitor or multiple (two or more) monitors on our desks. 
[image: Web browsing]While this has made our lives a bit easier, the demands of looking at monitors all day long can create  problems if not used appropriately. 
Ever watch people when they are sitting looking at their monitors? 
It’s almost like the monitor is a vacuum cleaner; they turn it on and it sucks their head right in!




[bookmark: _Toc213054805][bookmark: _Toc320801105][bookmark: _Toc172040398]Monitor Placement
[bookmark: _Toc320801108]Height
[image: K:\Clients\Medtronic\World Headquarters\Ergonomics Website Revision\Images\Potential Medtronic EE pics\Raw\Skidmore 006.jpg]A general guideline for monitor screen height is to position it so that the top of the screen is at eye level or slightly lower. 
Trying to look at a screen higher than eye-level is uncomfortable because it forces the eyes to open wider than usual causing discomfort as well as a tendency for the eyes to become drier. 
Also, with a monitor that’s too high, the tendency is to tip the head back putting an additional strain into the neck and shoulders.
[bookmark: _Toc320801109]Monitor too high
If the monitors are too high, check if the monitor is on an adjustable height stand or monitor arm. If not on an arm, you may try either tipping the monitor forward a bit which in effect lowers the viewing area or raise the chair slightly (as long as this doesn’t affect the ability to have adequate foot support.).
Remember, as a final option you may need to consider actually lowering the surface that the monitor is on.  This is particularly true as monitors of larger size are more commonly in use. Recall this will influence the relationships you have established between the user and the workstation.  For example, you may need to re-examine chair height, keyboard location and so on.
[bookmark: _Toc320801110]Monitor too low
If the monitor is too low and honestly with the advent of larger monitors this is less of an issue, monitor stands and arms can be employed.
[bookmark: _Toc320801111]A simple and effective solution for raising the monitor, maybe to place it on a ream of paper, thick book or other material that places it at the desired height. 
Distance
[image: WS 10-17b look at finger]What is an appropriate monitor viewing distance?
Here’s a general guideline: get the screen as far away from you as you can and still be able to read it clearly with good posture. 
To demonstrate this, focus on a finger at arm’s reach, slowly bring your finger toward your nose maintaining focus and notice the increase in stress in eyestrain the closer your finger gets to your eyes. The same thing will be true the closer your monitor gets to your eyes.
Bringing the monitor closer may be as simple as sliding it closer on the desk. Moving it farther is generally a bit more complicated if simply sliding it farther away isn’t an option.
First, figure out why you can’t get your monitor farther away.  It may be that the worksurface content can be reorganized. If it’s not possible to reorganize your worksurface, consider reconfiguring how the monitor is placed on the desk.  
For example, you might be able to place the monitor more in a corner of the worksurface to gain greater distance. Another option you may have is to add a keyboard tray to the existing worksurface; this will let the use sit more comfortably at a greater distance from the monitor. Remember also that a keyboard tray will push the user farther away from the rest of the worksurface and may put some items out of a comfortable reach.
[bookmark: _Toc320801106]Alignment: side-to-side
Following the ergonomics principle of neutral position, the monitor or monitors should be positioned directly in line with the user to allow neutral head and neck position. A monitor positioned off to the side results in out of neutral head, neck and spine position.
[bookmark: _Toc320801118]Dual Monitors
Use of dual monitors and even three or more, is quite common.  The second monitor provides for open programs to be viewed concurrently and comparison between two documents is much easier. Typically, the monitors are positioned as Primary/Primary or Primary/Secondary setups. Also maintain a consistent viewing distance to the monitors by positioning the monitors in an angled array as opposed to in a straight-line.
[bookmark: _Toc320801119]Primary/Primary
In a Primary/Primary setup both monitors are viewed about 50% of the time each. The monitors should be positioned so they are centered on the user. 
	[image: Dual Monitor 001]
	[image: Dual Monitor 030]


[bookmark: _Toc320801120]Primary/Secondary
In the Primary/Secondary setup, one monitor is viewed most of the time with the second monitor viewed only occasionally. The primary monitor should be positioned directly in front of user and the secondary monitor positioned off to the side directly next to the primary monitor.
	[image: Dual Monitor 031]
	[image: Dual Monitor 003]


[bookmark: _Toc172040399]Monitor resolution
No doubt about it, LCD flat panel monitors are the predominant monitor type in use. LCD monitors have what is called Native Resolution. Here is a quick primer on monitor resolution. The LCD screen is made up of tiny cells in a matrix. For instance, if the native resolution is listed as 1680 x 1050, then there are 1680 cells across and 1050 cells down the screen. If the monitor is set to only display at 1680 x 1024, then a large number of the pixels are being ‘stretched’ over multiple cells, which is what causes the image quality to degrade.
Here is a quick way to check; if the user indicates the monitor is fuzzy but when viewed by someone else it is in focus, the person probably should have their eyes examined, However, if both individuals note is it fuzzy, more than likely the issue is with the monitor and a call to IT is in order. Monitor display settings have several options to modify display scale and layout, display resolution, display orientation and use of multiple displays.
[bookmark: _Toc172040400]Functional monitor placement test
Perform a functional monitor placement test by having the user, once properly seated in the chair, close their eyes and position their head in a balanced neutral position on their neck. 
From this position have them open their eyes. With proper monitor height, they should be able view the top third of the screen without any head movement. 
Next have them view the bottom third of the screen. Look for downward eye movement of up to 30 to 400 and perhaps a small amount of head down tip. 
Make any changes indicated.
Remember that it’s all about relationships. Make sure the chair is set at the correct height and the user is in a typical seated posture as a guide to position the height of the monitors.
[bookmark: _Toc320801107][bookmark: _Toc172040401]Glare
[image: ]Glare on monitors is annoying and can lead to visual strain. First identify the source of the glare; it could be overhead lights or windows. Control glare by positioning the monitor so that a light source is not behind the user or at an angle that can be reflected by the monitor. Ideally overhead light sources should be perpendicular to the monitor. If an overhead light is a bit behind and can be seen in the monitor, a glare hood on top of the monitor to shield it from the light is an option. 
A glare screen added to the monitor will also control glare.  In this case you truly get what you pay for.  An inexpensive glare screen is generally just wire mesh; it will cut the glare but also will make it harder to read the text on the screen.  Look for a good quality optical glass glare screen.  Also, privacy screens are available that limit viewing of the screen from the side as well as control glare.
[image: A person sitting at a desk in front of a computer

Description automatically generated]You don’t want to have a light source such as window directly behind the monitor. The eyes try to adjust to the level of light coming in, and they have trouble adjusting to the light coming in from outside and the light generated from the monitor. If you can’t place the monitor perpendicular to the light source, close the shades when working on the computer. 
Check if brightness and contrast can be adjusted and adjust based on the user’s perception of the overall quantity and quality of light in the workstation and the need to see what’s on the monitor clearly and comfortably.
[bookmark: _Toc320801117][bookmark: _Toc172040402]Clean screens
Dirty monitor screens are  like dirty eyeglasses, it isn’t until you clean them that you realize they needed to be cleaned.  
On a regular basis get into the habit of cleaning the monitor screen. There are a variety of sprays/cloths that are commercially available that are made specifically to safely clean the monitor screen.
[bookmark: _Toc320801121][bookmark: _Toc172040403][image: chart]Eye Examinations
Periodic eye examinations are important for general eye health and to determine if prescriptions for eyeglasses need to be updated. 
The examiner should be informed regarding the amount and type of computer work performed.
Take a measurement of the distance from the eyes to the screen and take that into the person performing the examination. This will allow them to have information needed to provide a proper prescription for computer glasses. 
[bookmark: _Toc172040404]Blue Light Blocking Lenses
[bookmark: _Toc320801122]Blue light blocking lenses have become a popular tool for those spending long hours in front of computer screens, with several pros and cons associated with their use. 
Potential Benefits
[image: A person looking at a computer screen

Description automatically generated]One of the primary advantages stated is the reduction of digital eye strain. Blue light emitted by screens may cause discomfort and fatigue after prolonged exposure, and blue light blocking lenses can filter out these harmful wavelengths, potentially reducing symptoms like dry eyes, blurred vision, and headaches. Some users report significant improvements in comfort and productivity when using these lenses.
Another benefit of blue light blocking lenses is their potential role in improving sleep quality. Blue light exposure, particularly in the evening, can interfere with the production of melatonin, a hormone that regulates sleep. 
By reducing blue light exposure before bedtime, these lenses may help maintain a natural sleep cycle, leading to better sleep quality and overall health. This is may be particularly beneficial for individuals who work late hours or use electronic devices extensively before sleep.
Cons
However, there are also cons to consider. One significant drawback is the lack of conclusive scientific evidence supporting the effectiveness of blue light blocking lenses in reducing digital eye strain and improving sleep. While many users report subjective benefits, clinical studies have produced mixed results, with some research indicating minimal or no measurable impact on eye strain or sleep quality. This inconsistency in findings makes it challenging to definitively recommend these lenses solely based on current scientific evidence.
Additionally, blue light blocking lenses can be an added expense, as they often cost more than regular lenses. For individuals already wearing prescription glasses, adding a blue light filter can increase the cost of their eyewear. Moreover, not all blue light blocking lenses are created equal; the effectiveness can vary depending on the quality of the lens and the specific wavelengths of blue light they block. This variability means that consumers need to be careful in selecting a product that offers genuine benefits.
Users may experience subjective improvements, but the scientific community has yet to reach a consensus. Given the additional cost and variability in product quality, individuals should weigh the potential benefits against the drawbacks and consider trying out these lenses to see if they personally experience any relief from digital eye strain or sleep disruptions.

[bookmark: _Toc172040405]Presbyopia
During middle age, usually beginning in the 40’s, people experience blurred vision at near points, such as when reading, sewing, or working at the computer. There's no getting around it — this happens to everyone at some point in their life, even if they never had a vision problem before.
Called presbyopia, people find they need to hold books, magazines, newspapers, menus and other reading materials at arm's length in order to focus properly. When they perform near work, they may have headaches or eyestrain, or feel fatigued. 
[image: A person sitting at a desk in front of a computer

Description automatically generated]Presbyopia is caused by a slow loss of flexibility within the lens inside the eye. Glasses with bifocal or progressive addition lenses (PALs) are the most common correction for presbyopia. Bifocal means two points of focus: the main part of the spectacle lens contains a prescription for nearsightedness or farsightedness, while the lower portion of the lens holds the stronger near prescription for close work. Progressive addition lenses are similar to bifocal lenses, but they offer a more gradual visual transition between the two prescriptions. 
Always be aware that bifocals may result in awkward head and neck position when viewing a computer screen. Options are to reposition the monitor to a lower level, trifocals where the middle of the lens is set for monitor viewing and separate computer glasses used only when at the computer.
[image: A person standing in front of a computer

Description automatically generated]Reading glasses are another choice. They may be worn just while doing close work and may even be prescribed to wear over the top of contact lenses (usually worn for distance correction). These glasses may be purchased over-the-counter at a retail store, or higher-quality versions may be prescribed by the eye care practitioner. 
There are contact lenses for presbyopes, called multifocal lenses. Multifocal contact lenses in gas permeable or soft lens materials are available. 
Another type of contact lens correction for presbyopia is monovision, in which one eye wears a distance prescription, and the other wears a prescription for near vision. The brain learns to favor one eye or the other for different tasks. But while some people are delighted with this solution, others complain of dizziness or nausea, or miss the depth perception they once had.
[bookmark: _Toc172040406]Case Study:  Monitors
[bookmark: _Hlk51579417]Let’s examine the Monitor Section of the Office Ergonomics Workstation Evaluation Worksheet.
[bookmark: _Hlk51578814]Document the Number of monitors used (Single/Dual/More), Adjustable Stand/ Arm (YES or NO) Resolution OK (YES or NO) and Placement OK (YES or NO). 
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. 
A one-to-one correlation should exist between the Comment and the Recommendation. 
For example, if you comment the monitor is too high the recommendation should present a solution.
For Mr. Wilson, he has dual monitors set-up in a Primary/Primary configuration. The monitors are too low, they are on an adjustable stand but not on monitor arms. Resolution is OK.
In the Comment section, I checked the box, ‘Monitor too low’ with the comment, ‘Current monitor stands do not position monitors high enough.’ The Recommendation is, ‘Adjusted monitor position and provided user instruction’ with the comment, ‘Add height adjustable monitor arms to allow for appropriate monitor positioning. Refer to Recommended Products Section.’
[bookmark: _Toc19711648][bookmark: _Toc213054806][bookmark: _Toc320801123][bookmark: _Toc61256647][image: ]
[bookmark: _Toc172040407]Document holder
[image: Document-Holders-frontryt]With the evolution to two or more monitors, less hardcopy material is being viewed at the computer, but the entirely paper-free office is still not quite here.
If in use, the hard copy should be placed on a document or hard copy holder to position documents on an incline and improve head and neck posture. 
This can be placed either directly in front of the user between the monitor and keyboard if enough room is available or can be placed on a stand placed adjacent to the monitor. 
Both portrait and landscape format orientation document holders are available.
It is not essential the document be the exact same distance as the monitor from the user. In fact, many times if you try to put a holder right next to the monitor you put it out of the desired reach zone.
[bookmark: _Toc172040408]Case Study:  Document Holder
Let’s examine the Document Holder Section of the Office Ergonomics Workstation Evaluation Worksheet.
Document the if a Holder is in use (YES or NO), Format (Portrait/Landscape) and Location (Side/Front).
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. A one-to-one correlation should exist between the Comment and the Recommendation.
For example, if you comment, “No document holder in use - awkward head/neck position”, the recommendation should present a solution.
Mr. Wilson does not have and does not need a document holder.
[bookmark: _Toc213054810][bookmark: _Toc213055662][bookmark: _Toc19711650][bookmark: _Toc320801129][image: ]


[bookmark: _Toc61256648][bookmark: _Toc172040409]Telephone and Webcam
[bookmark: _Toc213054811][bookmark: _Toc320801130][bookmark: _Toc172040410]Frequency and duration
[image: WS 13-2 phone btw shoulder ear]The telephone has been an essential part of our offices.  More and more I am seeing that the traditional telephone is becoming a thing of the past.  Cell phone use is very prevalent and even more so webcams. We’ll discuss webcams shortly.
Specific to traditional telephones consider how much time we spend on the telephone and how important is it for us to have a proper telephone set up? 
If we make only a few calls a day, it really doesn’t have much of an impact. On the other hand, if we spend hours on the phone every day or if we make frequent short calls here are some things to consider. The position of the head/shoulder/hand can be an issue with telephone use. 
If a telephone handset is used, how is it held? Between the ear and shoulder forcing out-of-neutral head and neck posture?
Where is the telephone located on the desk? Which side of the desk is it on; right or left? Is the telephone within an acceptable reach zone to access and dial?
[bookmark: _Toc213054812][bookmark: _Toc320801131][bookmark: _Toc172040411]Headsets
[image: http://www.webstockpro.com/Comp/Corbis/42-16415358.JPG]To improve head/shoulder/hand position switching to headsets makes a lot of sense. This frees up both the neck and hands and allows a good neutral position. 
Several different types of headsets are available, and you’ll want to find one that works the best for the user.  
Over-the-head and over-the- ear versions are available either in wired or wireless formats. 
It does take a little while to get used to headsets, so give it some time. 
Think about where to store the headset when not in use.  Sometimes a small hook on the wall or on the computer monitor for example, can be a good storage place.  This keeps it off the worksurface and also keeps it in ready reach.
[bookmark: _Toc213054813][bookmark: _Toc320801132][bookmark: _Toc172040412]Cradle
[image: WS 13-4 phone cradle]You could add a phone cradle onto a telephone handset.  This does help to put the head and neck in a better position, but it still results in tension in the neck and shoulder to position the telephone handset. 
Our recommendation is to not use phone cradles on a regular basis. A headset is a much better solution in most cases. 
[bookmark: _Toc172040413]Speaker phone
An alternative to a handset or a headset is a speaker phone. Private offices are more amenable to speaker phone use. 
[bookmark: _Toc213054814][bookmark: _Toc320801133][bookmark: _Toc172040414]Sound quality
Poor sound quality and low-volume are problems in the effective use of the telephone. If either the sound quality or volume is identified as an issue, see if there are any adjustments that can be made to improve it.  If not, you may want to investigate replacing or exchanging the telephone handset or headset.

[bookmark: _Toc172040415]Webcams
Webcams have become common in the office. Most laptops have a built-in camera that can be used as a webcam. This may work well if the laptop is in a position where the user can maintain a neutral head position along with reasonable hand position when using the laptop keyboard.
I was working with a company  that had started to bring their employees back into the work office on a hybrid work schedule – 2 days in the work office and 3 days in the home office. They had used laptops as the primary home office computer and this worked fine in the home office.
In the work office they used a separate dual monitors, keyboard and mouse docking setup using the laptop only as the computer processor. They needed to use the laptop camera so they ended up positioning the laptop on the desk in front of the stand-alone monitors and in the way of the separate keyboard and mouse. 
The solution? Add a separate webcam attached to the top of a monitor. Worked well!
As you evaluate webcam use consider the location of the camera that will provide for acceptable head position.
[bookmark: _Toc172040416]Case Study:  Telephone and Webcam
Document the Type of telephone used (Handset/Headset/ Speaker) and Location on desk (Left/Right). Also indicate if a webcam is in use and its location. Either Sep, which indicates a separate camera or Lap, indicating the laptop camera is used.
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. A one-to-one correlation should exist between the Comment and the Recommendation. For example, if you comment the “Telephone located in awkward position”, the recommendation should present a solution.
Mr. Wilson has both a handset and headset with no issues identified. He did not have a webcam. 
[image: ]
[bookmark: _Toc19711653][bookmark: _Toc213054820][bookmark: _Toc213055664][bookmark: _Toc320801138][bookmark: _Toc61256649][bookmark: _Toc172040417]Office equipment storage
[image: K:\Clients\WorkWell\Therapist Course 2012\Images\Messy-Desk-Office.jpg]Make use of the principles we have discussed to position office equipment and materials. It’s amazing how much stuff we can accumulate in our offices, on desktops, in file cabinets, on shelves and in overhead cabinets. The old adage, “a place for everything and everything in its place” makes good sense. 
On a regular basis make sure office equipment and materials can be easily placed and removed from their storage locations in file cabinets, drawers, shelves and cabinets. Understand and make use of the reach zones: primary, secondary and tertiary.




[bookmark: _Toc19711654][bookmark: _Toc320801139][bookmark: _Toc172040418]Storage 
	[bookmark: _Toc213054823][bookmark: _Toc320801140][bookmark: _Toc172040419]Primary – desktop
In primary storage locations like the desktop, place commonly and frequently accessed materials that can be easily and safely reached while seated in the chair.
Documents, pens, paper, staplers, etc. are included in this category.

	[image: Doc holder wood pod]

	[bookmark: _Toc320801141][bookmark: _Toc172040420]Secondary – desktop, shelf, file
For materials that are only occasionally accessed be careful they are not located in the “gray” or danger zone on the desktop or shelf or in a file cabinet that can be reached by over-extending from the seated position.
Ensure these items are light weight with a low frequency of access to limit stress and really the best bet is to them move into either the primary location or remove them to the tertiary location.
	[image: WS 14]

	[bookmark: _Toc213054825][bookmark: _Toc320801142][bookmark: _Toc172040421]Tertiary – shelf, file
For materials on shelves and in file cabinets that are accessed only occasionally and maybe quite heavy, locate them so it requires repositioning the chair or actually getting out of chair to reach them.
	[image: reach for file]


[bookmark: _Toc213054827][bookmark: _Toc19711655][bookmark: _Toc61256650][bookmark: _Toc172040422][bookmark: _Toc320801143][image: K:\Clients\WorkWell\Therapist Course 2012\Images\file drawer[9].jpg]File cabinet types
If you try to put 50 files in a file cabinet that holds 30, you’re going to have problems trying to get them in and out.  This creates a great deal of unnecessary additional work as well as the potential for musculoskeletal disorders. (And not to mention the frustration that goes along with it.)
Make good use of the different types available:
Vertical
Lateral 
Rolling
[bookmark: _Toc172040423]Case Study:  Storage
Document if Desktop/Shelf/File storage is ok (YES or NO).
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. 
A one-to-one correlation should exist between the Comment and the Recommendation. 
For example, if you comment “Limited desktop storage”, the recommendation should present a solution. 
Mr. Wilson had no Storage issues.
[image: ]
[bookmark: _Toc61256651][bookmark: _Toc172040424]Illumination
[image: 01MI7625ARTLGTLigtType01]Lighting is a big issue. Lighting design within an office setting can get quite complicated and detailed. The recommendation is to work with lighting designers to tackle large jobs.
When you think about light in the office, think about two things: ambient light that allows you to see in the office and task light that is specifically focused on the work itself. 
[bookmark: _Toc213054831][bookmark: _Toc320801146][bookmark: _Toc172040425][image: WS 15]Ambient light
General light in the office may be an issue: either too much or not enough light. 
If this is identified as an issue, contact the appropriate building facilities staff for assistance. 
[bookmark: _Toc172040426]Task light
[image: ]Task lights are a great way to add additional light where needed. They come in a variety of configurations and wattage.  For example, a desktop lamp to provide additional light on the document holder may be needed. How the light is positioned is important; don’t point it directly at the computer screen or into the user’s eyes. For a bulletin board where information is posted; a task light attached to a wall panel or other surface and pointed at the bulletin board can provide proper illumination.
[bookmark: _Toc172040427]Case Study:  Illumination
Document if the Overhead/Task Light is ok (YES or NO).
Under the Comment and Recommendation sections check the appropriate box and add any pertinent comments. A one-to-one correlation should exist between the Comment and the Recommendation. For example, if you comment “Task lighting too low”. the recommendation should present a solution.
Mr. Wilson had acceptable Overhead and Task lighting.
[image: ]


[bookmark: _Toc320801155][bookmark: _Toc19711660][bookmark: _Toc61256652][bookmark: _Toc172040428]Recommended Specifications
Once the assessment has been completed, generate the Recommended Specifications. 
Refer to the notes in the Recommended Specifications for details needed to take the measurements. 
[image: ]
NOTES
Seatpan height is measured as the distance from the floor to the seatpan (at the side of the seatpan) with the user in the chair. Seatpan height is 
Seatpan depth is measured as the distance from the back support to the front of the seatpan and allows for 1.5 to 2” of space between the back of the knee and front of the seatpan.
Seatpan width is measured as the distance side-to-side of the seatpan and allows for 1.5 to 2” of space between the thigh and side of the seatpan.
Armrest height is measured as the distance from the top of the armrest to the floor.
Armrest width is measured as the distance between the outside edges of the armrest.
Worksurface height (writing/reading desk) is measured as the distance from the floor to the top surface of the worksurface.
Keyboard height is the distance from the floor to the top surface of the platform that the keyboard rests on. (It is not to the top of the keyboard.)
Mouse height is the distance from the floor to the top surface of the platform that the mouse rests on. (It is not to the top of the mouse.)
Monitor height is height from the floor to the top of the monitor screen (not the top of the monitor bezel.)
Monitor distance is from the eye position (bridge of the nose between the eyes) to the screen. 
[bookmark: _Toc172040429]Product Recommendations
In the Product Recommendations section, you can add specific information about any products you are recommending. I always tell the client I am NOT a product salesperson. I am not there to push any particular product. 
Often the client will want recommendations from you and please make them as you feel appropriate. In Mr. Wilson’s case I made three pertinent product recommendations.
[image: ]
[bookmark: _Toc61256653][bookmark: _Toc172040430]Summarize Assessment
At this point you have been through all the sections of the assessment. My next step is to summarize the results of assessment and answer any additional questions the person may have. I let them know I will compile and submit the report and that I am available if any questions or concerns come up. 
I schedule any follow-up assessments as indicated.
[bookmark: _Toc172040431]Assessment Follow-up
In Mr. Wilson’s case I followed up with the following comments noted, ‘Footrest added. Monitor arms added with appropriate monitor placement. Desk risers added. Fixed height worksurfaces raised to appropriate height.
[image: ]
I hope Mr. Michael Wilson’s case study has been helpful to you and please also review the other two case study examples available to you.
[bookmark: _Toc172040432]Office ergonomics is a potent tool!
As we have just covered, a great number of ergonomics factors enter into the equation of the successful office workplace. I hope that you’ll be able to use the office ergonomics analysis process to offer solutions to your clients and patients that are practical and effective! 
You can make a major difference for them!
Thanks for your time and attention!
[bookmark: _Toc69029934][bookmark: _Toc76626397][bookmark: _Toc172040433]Home Office Ergonomics
[bookmark: _Toc69029893][bookmark: _Toc76626384][bookmark: _Toc69029935][bookmark: _Toc76626398][bookmark: _Toc172040434]Welcome to Module Two – Home Office Ergonomics.
Now that we’ve covered Work Office Ergonomics, we’ll apply the same set of strategies to the home office workplace. Home offices present their own unique challenges and opportunities depending on the setup of the home office. Let’s begin with a home office case study to illustrate what I mean.
[bookmark: _Toc172040435][bookmark: _Hlk67835350]Home Office Ergonomics – Case Study
[bookmark: _Toc69029895][bookmark: _Toc76626386][bookmark: _Toc172040436][bookmark: _Hlk67833140]Identify problem areas/ergonomics risk factors
Take a look at the pictures of the workstation in this home office.
Do you see any problem areas/ergonomics risk factors that might be a relationship problem? Enter your responses in the list below the pictures.
	[image: A person standing in front of a computer

Description automatically generated]
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	[bookmark: _Hlk67926738]
	Potential Issue
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[bookmark: _Toc69029896][bookmark: _Toc76626387][bookmark: _Toc172040437]Problem areas/ergonomics risk factors
Take a look at the list. More than likely, you identified quite a few of them. These are common issues you probably will identify in many home office situations. Look at the relationship issues.
[bookmark: _Toc69029897][bookmark: _Toc172040438][image: ]Chair
· User fix to add pillow for back support
· Limited/no adjustment 
· Seatpan: height, angle
· Back support: height, angle
· Armrests: fixed position, no support 
[bookmark: _Toc69029898][bookmark: _Toc172040439]Monitors
· Laptop and stand-alone monitors
· Alignment issue
· [image: ]Size mismatch
[bookmark: _Toc69029899][bookmark: _Toc172040440]Desk
· Too high for keyboard/mouse position
· Contact stress forearm
· Limited space on desk
[bookmark: _Toc69029900][bookmark: _Toc172040441]Foot support
· Using chair legs, feet dangling
[bookmark: _Toc69029901][bookmark: _Toc76626388][bookmark: _Toc172040442]Physical relationships
What relationships are we looking for between the user and home office furniture, computer equipment and/or mobile equipment to obtain comfortable, well supported body and limb positions? 
Here are the desired relationships:
· [image: ]Head well balanced on the neck and shoulders; this is directly related to the monitor, display or other screen position. The user has to be able to see them and this will dictate head and neck position
· Arms, back and feet well supported by the chair, desk and floor. Consider all the relationships involved now. Chair and desk fit and adjustment need to match the user’s stature. 
· Keyboard/mouse/tablet/phone positioned to promote neutral upper extremity postures for using the equipment.
[bookmark: _Toc69029902][bookmark: _Toc76626389][bookmark: _Toc172040443]Short and long term recommendations
In our  example, we recognized a number of relationship issues. Some of them we were able to improve at the time of the assessment.
We made use of the existing slide-out keyboard drawer. Now, as it turned out this was at a fixed height and it did provide for the chair to be lowered to position the feet on the floor and neutral hand and arm position. This isn’t always the case.
Next, we were able to replace the large pillow she was using with a smaller rolled up towel for improved back support. We fine-tuned the monitor position.
So, in the short term it was improved to some extent. In the long term, the recommendations were to replace the chair with a fully featured office ergonomics chair and, because her spouse was handy with a saw, she was able to have her existing desk lowered to the appropriate height. It was lowered from 29” to 27”.
As possible, always look for short term improvements to be made as quickly as possible and then add the longer term recommendations for more permanent improvements.
[bookmark: _Toc69029936][bookmark: _Toc76626399][bookmark: _Toc172040444]Advantages of WFH
[image: ]Working from home is not an entirely new phenomenon. Tele-commuting has been going for several decades. We recognize, of late it has intensified. Distinct advantages of the WFH movement are becoming more and more identified.
[bookmark: _Toc69029937][bookmark: _Toc172040445]Increase in work flexibility
No question that WFH provides for a great deal more work flexibility:
· Allows for a more flexible work schedule
· Can flex based on home and work demands
· More flexible in terms of childcare needs
· Comfy clothing! 
[bookmark: _Toc69029938][bookmark: _Toc172040446]Increase in productivity
Concerns have been expressed in terms of whether work productivity will suffer in WFH. In most cases, it appears that fear has not been realized at a significant level. In fact, for some individuals, it has led to where the separation between work and home has blurred to the point that some people are experiencing issues.
In general, productivity has not suffered and in many ways, may have actually been enhanced:
· Fewer co-worker interruptions (however, may have family member interruptions)
· Better ability to focus
[bookmark: _Toc69029939][bookmark: _Toc172040447]Less or no time commuting
For those individuals who used to spend significant parts of their day commuting, WFH has had a dramatic effect:
· Save on auto expenses
· Little or no time spent in traffic
· More personal time
[bookmark: _Toc69029940][bookmark: _Toc76626400][bookmark: _Toc172040448]Disadvantages – Ergonomics Related
So, has it all been rosy? Let’s look at some studies.
Mobile work: Ergonomics in a rapidly changing work environment - 2014  study by Meg Honan (great article!).  
Ironic that in a discussion about screen use patterns and locations, this 2014 article stated:  “one limitation is that Apple mobile devices do not currently have an option available to assess this data and there are no known plans to do so at present”.  Well, that changed.  
By 2019 it was on all the devices.  That is just how rapid technology changes! 
Screen time.  Also, ironic that we examine all the data about our screen time while looking at our screens.  

[bookmark: _Toc69029941][bookmark: _Toc172040449]Increased Musculoskeletal Risks   
We’ve all seen this.  We all have probably “lived this” too. Weight of head/force study, Surgical Technology International.
[bookmark: _Toc172040450]Neck
[image: ]Average head weighs 10 to 12 lbs. Increased in load with neck flexion:
· 15 degrees = 30 to 40 lbs
· 45 degrees = 49 lbs
· 60 degrees = 60 lbs
Different musculoskeletal risks; how do the new technologies translate into the work environment.   
Workplace design speed can’t often keep up with advances in technology.   
In many cases, the devices get smaller so can fit in space built for something larger; in other cases, increased number of devices used at a time (such as multiple displays/monitors), makes fit more difficult in a space not designed to accommodate so many or such large monitors.   
We’ve seen it in public places too – instead of pay phone stalls, there are charging stations.
[bookmark: _Toc69029942][bookmark: _Toc76626401][bookmark: _Toc172040451]Home Office Workplace
[image: ]Options for a home office workplace are incredibly varied. For example, it could be:
· Dining room table and chair
· Kitchen counter and stool
· Dedicated home office
· Living room couch 
· Other
[bookmark: _Toc69029943][bookmark: _Toc172040452]Home workplace set-up strategies
What we truly understand is that there is no standard home office setup. Based on the particular situation every home office is going to be unique.
In terms of setup of the home office, you need to get a sense of what is possible and then come up with creative ideas that make it work. 
We are going take you through a step-by-step setup process and offer ideas based on the situation.
[bookmark: _Toc69029944][bookmark: _Toc172040453]Home Office set-up considerations
[image: A person sitting at a table with a computer and papers

Description automatically generated with low confidence]To set up a home office let’s outline some setup considerations.
First, we’ll discuss ideas about where to locate the office.
Next, will the office be shared with a partner or kids?
What type of computer equipment will be used? Some may be working on the laptop that came from work. Perhaps, some will have a desktop computer. How about the desk or table in use? For many people it might be a fixed height desk or table. For others it may be a height adjustable work surface.
The chair is a vital component. Chairs in the home office range from kitchen chairs to fully featured office ergonomics chairs. We will discuss chairs in some detail in a moment.
When we do a survey of people working at home, we ask them what words they would use to describe the successful home office. For about nine out of ten people the first word they think about is. “Comfortable”! 
We want our office to be comfortable. Of course, we also want it to be safe and well-lit and productive. But comfortable is a primary consideration. We’ll discuss how to enhance both physical and visual comfort in the home office.
[bookmark: _Toc69029945][bookmark: _Toc172040454]Location options
[bookmark: _Toc172040455]Dedicated space
In some homes there may be an area or room that can be dedicated to the home office. By dedicated, we mean setup can remain in the office configuration. A dedicated space may offer additional privacy – both visual and auditory; this could be an important factor to consider based on the type of work performed.
It may be a spare bedroom. We have seen closets that have been turned into a functional office space. It might be an existing space on a kitchen counter or dining room table.
Will the office be as single user only or will it be shared with a partner and/or kids? We call it a single-user office if only one person uses it. It can be set up for a single user and left that way.
[bookmark: _Toc172040456]Shared space
Some home offices are part of a multi-purpose area in the home. During work hours the space may be a work desk but come mealtime it has to shift back to being the kitchen or dining room table.
If it is shared by others, we call it a multi-user office. No question this does add more complexity to the setup. For example, one person may be 6 feet tall, and another may be 5 feet tall. You need to consider how the chair and potentially the desk height may need to be adjusted from one person to the next.
For a shared-space home office, a primary objective is to make it as easy as possible to make the transition. Think about how quickly the office equipment can be packed up and stored in an easily accessed location. Perhaps a travel backpack could be used to pack and store the equipment. 
Small rolling file drawers are often used to store office supplies and other equipment and can be readily rolled out of the way.
We have found that many shared-space home offices evolve over time as the person gets more proficient at figuring out the most efficient way to set up and take down the office components. 
[bookmark: _Toc69029946][bookmark: _Toc172040457]Step-by-Step Approach – Laptop Computer
[image: ]Many home office setups will have a laptop as the primary computer system. The person will use the laptop’s keyboard, touch pad and monitor. If this is the situation, as you see in this example, try to position the laptop height so the wrists are straight when using the keyboard and touchpad. 
[image: ]We’ll get into more details about how to accomplish this when we discuss chair and worksurface height setup.
Because the monitor is attached to the laptop, experiment with angling the monitor to minimize the amount of forward head tip to view the monitor. 
The way our eyes work we have about 30 to 40 degrees of downward eye gaze to look at materials lower than eye level.
[bookmark: _Toc69029947][bookmark: _Toc172040458][image: ]Step-by-Step Approach – Desktop or Laptop Computer
A desktop computer will have a separate keyboard, mouse and monitor. 
For a laptop computer, a docking station that allows a separate keyboard, mouse and monitor may be in case and makes good sense.
In either case, this provides more flexibility in the setup of the computer equipment. Position the keyboard and mouse so the wrists are reasonably straight.
Look at this setup, you can see the laptop is the processor for the computer system, but he has a separate keyboard, mouse and monitor on a stand. To make use of the laptop monitor as a second monitor he has it on a stand to position it in an appropriate viewing position.
[image: ]In this example, the monitor is positioned so the top of the screen is about eye level and at least arm’s length distance.
Two monitors are quite common these days. 
[image: ]If two monitors are used, determine how they are viewed.  
If both monitors about viewed 50% of the time each this is a primary/primary monitor set-up. Position the monitors so they centered on the user’s nose. 
They will then have equal right and left head rotation.
[image: ]On the other hand, if one monitor is viewed predominantly it is a primary/secondary set up Position the primary monitor directly in front of the user and the secondary monitor angled to the side.
If laptop monitor is used, position laptop on stand so top of screen is at or slightly below eye level.
[bookmark: _Toc69029948][bookmark: _Toc172040459]Step-by-Step Approach – Desk/Chair
Moving on, let’s get into the details of the chair and desk setup and use.
Experience tells us that home offices have a wide range of chair and desk configurations ranging all the way from a fixed height chair and desk setup to a fully height adjustable chair and desk setup and all combinations in between. We also recognize the living room couch sometimes becomes the home office and some people have options to stand in their home office as well.
We’ll work through strategies for the desk setup but first let’s talk chairs.
[bookmark: _Toc69029949][bookmark: _Toc172040460]Chairs – A Little More Information
No doubt an office chair is a critical component in the home office.
Depending on the chair at hand it might be a kitchen or dining room chair that doesn't have any adjustments to an office chair that does have quite a few adjustment features.
[image: ]If the chair does have some levers, encourage the person  to play with them to get a sense of what they do. In a minute, we’ll go through some ideas on some recommended ways to sit in the chair. 
For right now, here are some of the typical office chair adjustments.
[image: ]Probably the seat is height adjustable and many also allow tilt and depth adjustment of the seat.
Look to see if the back support is height and angle adjustable. If it is height adjustable, see if the low back cushion in the back support can be adjusted to be about in line with the inward curve in the lower back. For most people this is about level with the belly button.
Office chair armrests are typically height adjustable and may be side-to-side adjustable as well.  Armrests are intended to provide support for the forearms to unload weight from the neck and shoulders.
Unfortunately, many people don't use their chairs to full advantage. We always encourage the person to take a good look at their chair and invest some time to see how it works.
[bookmark: _Toc69029950][bookmark: _Toc172040461]Chairs – Adjustment
[bookmark: _Toc69029951][bookmark: _Toc172040462]Best way to sit?
[image: ]Here’s a question for you, “Is there only one best way to sit?” Or does it make sense to adjust the chair throughout the day, if possible?
[bookmark: _Toc69029952][bookmark: _Toc172040463]Upright keyboard position
When doing hand related activities like using the keyboard and mouse or handwriting, adjust the chair to the “upright keyboard position”. 
The back support is fairly upright with the head balanced over the neck and shoulders with good access to using the keyboard and mouse.
[bookmark: _Toc69029953][bookmark: _Toc172040464]Semi-reclined conversation position
[image: ]Other times when not using the hands on the keyboard and mouse, tilt the chair back some to let it rock. If the chair does have a rocking chair function also look for a rocking tension adjustment knob under the chair. If this is too loose the chair will flop back and the user will not be happy. The correct tension will make it feel like a comfortable rocking chair. 
We call this the ‘semi-reclined conversation position’ because it works well when talking on the phone or someone in the office. Or maybe just talking to themselves!
[bookmark: _Toc69029954][bookmark: _Toc172040465][image: ]Best advice?
Of course, the best advice we can offer about the chair is to, “Get out of it on a regularly basis!” 
· Stand up and work at a counter if that is possible. 
· Stand when talking on the phone when possible. 
· Drink a lot of water. You know what we are talking about.


[bookmark: _Toc69029955][bookmark: _Toc172040466]Step-by-Step Approach – Desk/Chair
[bookmark: _Toc69029956][bookmark: _Toc172040467]Adjustable height table/desk and adjustable height chair
If it is possible  to adjust the height of the desk and have an adjustable height chair here's the strategy to get the body in a good position with good support.
First, adjust the chair height to get the feet placed directly on the floor.
[image: ]Next, adjust the height of the desk so when the hands are on the keyboard and the mouse the wrists will be relatively straight. 
Look at the example. This person has adjusted her chair height, so her feet are on the floor. The desk height has been adjusted so her wrists are straight, and her shoulders are relaxed. 
Her monitor is at a height that promotes neutral head and neck position. She has put a document holder between the keyboard and monitor. 
She is good to go.
[bookmark: _Toc69029957][bookmark: _Toc172040468]Fixed height table/desk and adjustable height chair
[image: ]Here is the next chair/desk setup scenario.
How about if it is a fixed height desk or table but the chair is adjustable?
First, adjust the chair height so when the hands on the keyboard and mouse the desired  relationship between the arms, wrists and hands on the keyboard and mouse is achieved.
Next check the foot support. For a lot of people, the feet are no longer around the floor. We never want to dangle our feet for any length of time; this can result in potential for circulation issues.
[image: ]We want the feet supported. To support the feet, some type of footrest is needed. Footrests are available commercially but a study box or stool at the right height will work just fine.
Check the computer equipment positioning and adjust as needed.
Remember to encourage the 30/30/30 Micro-break Guideline.
[bookmark: _Toc69029958][bookmark: _Toc172040469][image: ]Fixed height table/desk and fixed height chair
Now we come to the fixed height table or desk and the fixed height chair.
For this scenario with person seated in the chair.
If they are able to sit all the way back in the chair with the lower back supported AND they have 1 to 3” of space between the back of the knees and the front edge of the chair AND the feet are directly on the floor AND the wrists are straight with keyboard and mouse use AND the monitor is adjusted appropriately. 
Guess what? 
You guessed it – they fit. They are one of those individuals that fit in the fixed height scenario. We can predict they are about 5’9” to about 6’ 1” tall and they fit in “adult standard” dimension furniture.
Take a look at the picture. She has a folded up towel (it could be a pillow or something like that) stuffed all the way back in the chair for lower back support.
Her desk has a pull-out drawer for her keyboard and mouse and her wrists are in a good position.
[bookmark: _Toc69029959][bookmark: _Toc172040470]Fixed height table/desk and fixed height chair
[image: ]What about this last scenario?
Sit in the fixed height chair and place the hands on the fixed height desk, if the wrists are not straight and perhaps the forearms on resting on the edge of the desk you need to see if they can adjust the seated height. They are probably too low in the chair.
A different height chair could be an option to get higher. Another option maybe with a cushion on the chair’s seat so they can literally sit higher in the chair and obtain the recommended wrist position. Now if that means the feet no longer are supported on the floor, look for a footrest.
Occasionally, we have seen where the desk could be shortened; literally the legs cut down. If this is an option, we now have a “height adjustable” desk and can go the route to adjust the chair to get the feet on the floor and adjust the desk height accordingly.
[image: ]For taller individuals, it may be possible to raise the desk height. Desk risers are available commercially and you can also use other blocks. Just make sure if you go this route the desk is secure at the new height.
Now with the changes made, the wrists are now straight, and we have an acceptable arm and hand position.
Adjust the monitor position appropriately.
They are now good to go!
Remember the 30/30/30 Micro-break Guideline!
[bookmark: _Toc69029960][bookmark: _Toc172040471]Step-by-Step Approach – Couch
[image: ]Are we saying never sit on the couch or recliner and use your laptop? The answer is no! People can certainly spend some time on the couch, just not for hours on end!
Recalling that ergonomics is all about body and arm position and support here are tips for couch and recliner laptop use:
· Place pillows underneath  elbows for arm and shoulder support. 
· [image: ]Laptop lap desks are available. Be careful they allow for ventilation for the laptop. 
· Angle the monitor for optimal head position. Make sure  legs and feet are well supported.  Sofa servers can work pretty well.
· Limit time spent on the couch. As humans we have great ability to get engage intellectually for hours on end. All of sudden its two or three hours later and we realize we haven’t moved. And honestly, our body is not happy!
· Get in the habit of the 30/30/30 micro-breaks!






[bookmark: _Toc69029961][bookmark: _Toc172040472]Step-by-Step Approach – Standing
[image: ]Standing workstations are starting to trend in home offices. . Fully powered sit/stand desks intended for the home office are in the marketplace. If you are pushing toward a full time home office, you might be considering that route as time goes on.
For right now though we can probably figure out some creative ways to stand at work. Maybe a counter is at the right height for the person, or they can place a box on a counter to achieve the correct height.
This brings up the question, “What is the correct height?”
Here is the strategy.
With whatever shoes they will be wearing when standing,  determine the standing worksurface height.  You want them to be able to stand comfortably “tall” with the elbows at about 90 degrees, the shoulders relaxed and the wrists straight with hands on the keyboard. Angle the monitor for the least amount of forward head position. Here is a side note, we do encourage some cushioning for the feet when standing more than a few minutes at one time. For shoes, it they are good for walking they will be good for standing. Another option is standing mats for those that like stocking feet.
Use a footrest to allow for alternative foot position. Imagine the last time you walked up to a bar in a restaurant where did you put one foot? On the foot rail, right? Bar keeps have known for a long time how to keep patrons comfortable at the bar.
[bookmark: _Toc69029962][bookmark: _Toc172040473]A Few More Considerations 
Let’s discuss a few more considerations in the home office.
[bookmark: _Toc69029963][bookmark: _Toc172040474]Vision
Eyeglasses are certainly an important factor in any office. For example, if  bifocals or trifocals are in use make sure they work and don’t result in out-of-neutral head and neck positions. If trying to look through the bottom of the lens, intended for reading hard copy, at a monitor that is at eye level there is going to an awkward head position. Here is where computer glasses or Progressive Addition Lenses come into play.
[bookmark: _Toc69029964][bookmark: _Toc172040475]Blink
Visual comfort comes from having our eyes bathed in fluid throughout the day. Frequent and regular blinking, (10 to 15 blinks per minute) helps to distribute fluid and minimize dry, itchy eyes.
[bookmark: _Toc69029965][bookmark: _Toc172040476]Phones
Cradling a phone between the ear and shoulder is awkward and uncomfortable. If they spend a lot of time on the phone, is it possible to use a speakerphone or a headset for hands-free phone use? 
[bookmark: _Toc69029966][bookmark: _Toc172040477]Lighting
Check out the lighting in the home office. Do they have adequate task lighting so they can comfortably read hard copy documents? It may be adding a desktop task light is the ticket.




[bookmark: _Toc69029967][bookmark: _Toc172040478]Home Office Checklists, Reference Guide and Tips
[image: ]Check out the Reference Guides, Tips, Checklists and Assessment Tool.
[bookmark: _Toc69029968][bookmark: _Toc172040479]Reference Guides
· Laptop Use at Home Guidelines
· Home Office Ergonomics Quick Reference Guide
[bookmark: _Toc69029969][bookmark: _Toc172040480]Tips 
· Computer Vision Issues and Tips 
· Pain in the What?
· Solution Sheet for the Mobile Worker
[bookmark: _Toc69029970][bookmark: _Toc172040481]Checklists
· Home Office Ergonomics Checklist
· Tools, Tasks and Time Checklist (breaks down percentages of time related to task performance and location performed)
[bookmark: _Toc69029978][bookmark: _Toc76626403]

[bookmark: _Toc172040482]Ergonomics Beyond the Traditional Office 
[bookmark: _Toc172040483][image: A blue rocket with smoke coming out of it

Description automatically generated]What do we mean by ‘Beyond’?
What do we mean by ‘Ergonomics Beyond the Traditional Work Office’?
“To infinity and Beyond!”
Well, maybe not quite that far! 
We take the ergonomics concepts of work office ergonomics we covered and plug them into the work and home office setting and also offer strategies for the mobile office and beyond. We’ll also introduce you to the basic principles of Universal Design.
[bookmark: _Toc172040484]Opportunities to apply ergonomics?
[bookmark: _Toc172040485]Mobile office
With the ability to connect to the workplace by laptop and mobile phone literally from almost everywhere, the mobile office has vastly expanded. As a result, the need to use mobile devices safely and effectively in the car, plane, hotel room and other locations has led to a growing Work on the Go  opportunity for the mobile office contingent.
[bookmark: _Toc172040486]Work on the Go 
[bookmark: _Toc69029979][bookmark: _Toc76626404][bookmark: _Toc172040487]Digital Nomads!
Do you know any digital nomads? Well, Wikipedia actually has a definition.
[image: ]“People who use telecommunications technologies to earn a living in a nomadic manner. Often work remotely from foreign countries, coffee shops, public libraries, co-working spaces, or recreational vehicles. Accomplished through use of devices that have wireless Internet capabilities such as smartphones or mobile hotspots.”
Wikipedia
https://en.wikipedia.org/wiki/Digital_nomad
Work can be done ANYTIME and ANYWHERE!
[bookmark: _Toc69029980][bookmark: _Toc76626405][bookmark: _Toc172040488]Perhaps not fulltime!
While it is true not everyone is going to be a fulltime digital nomad. We recognize that tele-work is fast becoming a significant component of work in general. 
When  you consider technological advances in equipment coupled with fast Internet, we believe Work on the Go is definitely here to stay.
Equipment including laptops, cell phones and tablets are really double edge swords.
Yes, productivity increases but with what price from a musculoskeletal disorder perspective?
[bookmark: _Toc69029981][bookmark: _Toc76626406][bookmark: _Toc172040489]Case Study
[bookmark: _Toc172040490]Here is the first question. 
What musculoskeletal risks do you see in this picture? 
Enter answers in the box.


	[bookmark: _Hlk67927157]
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[image: ]Potential answers that relate to Musculoskeletal Disorder (MSD) risks include:
· Contact stress (palm on hard/sharp surface)
· Excessive wrist extension
· Sustained grip on device
· Arms extended away from body
· Others
[bookmark: _Toc172040491]Here is the second question. 
What recommendations might you have for this person?
Enter answers in the box.
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Potential recommendations can include:
· Laptop lap desk
· Laptop wedge on table
· Forearms supported on table
· Stand for device
· Separate keyboard/mouse
· Hold closer to body
· Pop socket for device
· 30/30/30 Microbreak Guideline
· Other
[bookmark: _Toc69029982][bookmark: _Toc76626407][bookmark: _Toc172040492]Work on the Go  – General Guidelines
[bookmark: _Toc69029983][bookmark: _Toc172040493][image: ]Laptop or Tablet – Single Desk/Table
If a laptop is the primary computing device and it is used at a single location most of the time, the best solution to mitigate the postural imbalance between the neck and wrists is to use a docking station and utilize an external monitor, keyboard and mouse.  
Then those components can be adjusted more like a traditional workstation.
[bookmark: _Toc69029984][bookmark: _Toc172040494]Laptop or Tablet – Tabletop/Travel
[image: ]If a laptop is the primary computing device and it is moved regularly and used in different locations, the best solution involves using a laptop stand and an external keyboard and mouse, Bluetooth can work well.  
Using the laptop stand allows an improved viewing angle compared to using the laptop on the table. The result is better neck position.  
Conference rooms and hotel rooms often have adjustable height chairs.  Coffee shops don’t.  Hotel rooms have added option of pillows to help raise seat height.
[bookmark: _Toc69029985][bookmark: _Toc172040495]Portable Laptop/Tablet Stand and Bluetooth Keyboard
[image: ][image: ]Here is an example of a laptop stand that has a very slim profile, which makes it great for portability and travel.  It is also quite versatile, as it can be used with large laptops as well as tablets. This particular product  is by Goldtouch.  
Full size keyboards are available in travel version – some fold up; this Kinesis travel keyboard has the split keyboard functionality.
[image: ]Any of the equipment/tools we are discussing today are meant to be examples, as opposed to specific recommendations or product endorsements.  You can research most of these items online and look at online reviews, prices, etc.  
I’ve researched various items by searching on Google.  Type in “best laptop stands for 2024” .
[bookmark: _Toc69029986][bookmark: _Toc172040496]Be creative!
Reams of paper or books can be very helpful to reposition equipment. Common household items can be readily available. Just make sure whatever is used provides a stable platform or base to the supported item.
[bookmark: _Toc69029987][bookmark: _Toc172040497]Laptop lap desks
[image: ]If a laptop is the primary computing device and it is moved regularly and used in different locations where tabletops are not available, a laptop desk may be a good option.  They can also be used with tablet to elevate the angle of surface.
An external keyboard and mouse for tablet make sense if having to type a lot. They can also be used with laptop.
[image: ]Some are wide enough for external mouse; phone holders, since that must be in reach too. Make sure the laptop does not overheat with use, be careful of putting the laptop on a pillow or some other support that does not allow for heat dissipation.
Independent reviews of office ergonomic products are available online.
www.allthingsergo.com
Also look for other information via Internet searches and feedback from others.
[bookmark: _Toc69029988][bookmark: _Toc76626408][bookmark: _Toc172040498][image: ]Work on the Go  – Cars and Airplanes
Computing in cars or planes will never be optimal because of the set-up of the seating in these vehicles. Other work, outside of computing, is one option to focus on while traveling in a car or plane.
[bookmark: _Toc69029989][bookmark: _Toc172040499]Car laptops
For a number of people their car is their office. Consider laptop stands that are available. Some of the stands may involve some installation. Check out:
https://www.goergo.com/cargo-gallery/
[bookmark: _Toc69029990][bookmark: _Toc172040500]General tips
At very least when using laptops/tablets/phones on cars and airplanes, place on emphasis on posture change and periodic breaks. 
Work on the 30/30/30 Micro-breaks!
From the vision perspective promote looking up and away from devices regularly to allow the eyes to go to infinite focus. Also consider eye drops for dry vehicle environments.
[bookmark: _Toc69029991][bookmark: _Toc76626409][bookmark: _Toc172040501][image: ]Work on the Go  – Airports
Airports have changed dramatically from the ergonomics perspective and many other ways as well. Some of you may remember back in the day these things called phones! There was bench seating  with no cup holders!
[image: ]Now many options are available for people who are working on the go in airports. Fully equipped business centers are available for passengers.
In the terminal, built in counters include options for sitting or standing with multiple power outlets and wireless access.
And more to come as technology continues to advance!
[bookmark: _Toc69029992][bookmark: _Toc76626410][bookmark: _Toc172040502]Work on the Go  – Business Travel
Mobile work often includes a combination of business and pleasure travel. Ergonomic issues beyond computer use are evident.
[bookmark: _Toc69029993][bookmark: _Toc172040503][image: ]Suitcases
For suitcases, wheels are the best and another option may be to check the bag instead of having to get it into the overhead bin. 
You may consider reviewing lifting mechanics when handling suitcases.
[bookmark: _Toc69029994][bookmark: _Toc172040504]Backpacks or computer bags
Backpacks, particularly wheeled backpacks can do double duty as a backpack you can carry up and down stairs and then roll on hard surface floors.
While a backpack carried with a single strap over one shoulder is common, our recommendations is to double strap the backpack to position it on both shoulders for distributing the weight of the load.
A great suggestion for packing any bag is to ask, “ Do I really need that on my trip?” Many times, people tend to overpack and end up just carrying stuff around they truly do not need!
[bookmark: _Toc69029995][bookmark: _Toc76626411][bookmark: _Toc172040505]Smartphone and Tablet Tips
Work to minimize and optimize time spent on devices is a very good first thought. For example:
· [image: ]Digital assistants – Siri, Alexa, Cortana, Google will allow a decreased frequency of typing as well as looking at the device.
· Pop-sockets (or similar) can reduce sustained gripping/pinching.
· Use other innovations like voice-to-text software, predictive text, set-up text replacement shortcuts and swipe-typing to optimize phone and tablet use.
· Enlarge text size for easier reading. 
· For extended typing use external tactile keyboard vs. virtual keyboard.
· Alternate between using the thumbs and fingers.
· Avoid sustained, unsupported elbow flexion while holding device.
· Use Bluetooth headset or speaker for calls.
· Use lap desk, or other support to hold weight of device.
Being creative can go a long way to optimize the device use!
[bookmark: _Toc69029996][bookmark: _Toc172040506]Small hands?
[image: ]If you have tiny hands, don’t pick the largest smartphone on the market. 
Find a phone that your thumb can reach to the opposite side of the phone comfortably.  (Small-up to 4.5 in; Medium=4.5-5.5 in; Large=5.5 in. or more.) Same with grip – your thumb and middle finger should be able to touch when you close your hand around your phone. Just like Goldilocks, “Just Right!”
[bookmark: _Toc69029997][bookmark: _Toc172040507]Device selection
Recalling our Dose/Exposure discussion earlier the goal is to control overall exposure to use of the device. Picking the right tool for the task at hand is important. 
Here are some Mobile Device Use Guidelines:
· Laptop – most amount of time
· Tablet – next amount of time
· Cell Phone – least amount of time
[image: A picture containing text, computer, indoor, electronics

Description automatically generated]With the use of mobile technology, the work and the worksite may change.  Your goal needs to be to pick the right tool for the environment and pick the right environment for the task. Lighter is better. Consider the weight of the device in terms of portability.Hours
Minutes

[bookmark: _Toc69029998][bookmark: _Toc76626412][bookmark: _Toc172040508]Universal Design (UD)
So far . . . we have specifically discussed Working from Home and Working on the Go  concepts and strategies. 
Next, we  go “beyond” this to introduce Universal Design (UD).
[bookmark: _Toc69029999][bookmark: _Toc76626413][bookmark: _Toc172040509]UD Examples
	[image: A picture containing outdoor, bicycle, road, building

Description automatically generated]
	[image: A person walking through a glass door

Description automatically generated]
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	[image: A picture containing floor, indoor, room, living

Description automatically generated]


Universal Design examples include many things that at this point in time we may take for granted:
· Curb cutouts – wheelchair access, people on bikes
· Walking ramps – rather than steps
· Automatic doors – hands free access
· Lever door handles – easy to open rather than knob
· Taller bathroom sinks – improved posture at sink
· Ironing boards – height adjustable
· Others?
[bookmark: _Toc69030000][bookmark: _Toc76626414][bookmark: _Toc172040510][image: ]Background
7 Principles of Universal Design were developed in 1997 at the North Carolina State University (NCSU) by a group of architects, product designers, engineers and environmental design researchers led by architect Ron Mace.
[bookmark: _Toc69030001][bookmark: _Toc76626415][bookmark: _Toc172040511]Purpose
Universal Design Principles are intended to enhance the  design of environments, products and communications.
“May be applied to evaluate existing designs, guide design process and educate both designers and consumers about characteristics of more usable products and environments.“
http://universaldesign.ie/What-is-Universal-Design/The-7-Principles/
[bookmark: _Toc69030002][bookmark: _Toc76626416][bookmark: _Toc172040512]Universal Design and Ergonomics related?
“Universal Design takes into account the full range of human diversity, including physical, perceptual and cognitive abilities, as well as different body sizes and shapes. Ergonomics is about designing for people, wherever they interact with products, systems or processes.”
https://prezi.com/0fhp-tofnmpo/universal-design-and-ergonomics/
[image: ]
One definition of ergonomics is to optimize human performance. In this light, Ergonomics and UD principles are fully in sync to optimize:
· Health 
· Safety
· Productivity
· Quality
An overarching objective is to allow more people greater opportunities to effectively perform home and work activities.
[bookmark: _Toc69030003][bookmark: _Toc76626417][bookmark: _Toc172040513]7 Principles of Universal Design
In the workshop our intent is to introduce you to the 7 Principles of Universal Design, to sort of wet your whistle and to throw out some thoughts for additional interest. 
[bookmark: _Toc69030004][bookmark: _Toc76626418][bookmark: _Toc172040514]Overview of 7 Universal Design Principles*
The 7 Principles of Universal Design include the following:
Principle 1: Equitable Use
Principle 2: Flexibility in Use
Principle 3: Simple and Intuitive Use
Principle 4: Perceptible Information
Principle 5: Tolerance for Error
Principle 6: Low Physical Effort
Principle 7: Size and Space for Approach and Use
http://universaldesign.ie/What-is-Universal-Design/The-7-Principles/
Please refer to the UD Resources page for additional references and resources.
[bookmark: _Toc172040515]Principle 1: Equitable Use
[image: ]The design is useful and marketable to people with diverse abilities.
[bookmark: _Toc172040516]Guidelines:
· Provide the same means of use for all users: identical whenever possible; equivalent when not.
· Avoid segregating or stigmatizing any users.
· Provisions for privacy, security, and safety should be equally available to all users.
· Make the design appealing to all users.
[bookmark: _Toc172040517]Principle 2: Flexibility in Use
[image: ]The design accommodates a wide range of individual preferences and abilities.
[bookmark: _Toc172040518]Guidelines:
· Provide choice in methods of use.
· Accommodate right or left-handed access and use.
· Facilitate the user's accuracy and precision.
· Provide adaptability to the user's pace.
[bookmark: _Toc172040519][image: ]Principle 3: Simple and Intuitive Use
Use of the design is easy to understand, regardless of user's experience, knowledge, language skills, or current concentration level.
[bookmark: _Toc172040520]Guidelines:
· Eliminate unnecessary complexity.
· Be consistent with user expectations and intuition.
· Accommodate a wide range of literacy and language skills.
· Arrange information consistent with its importance.
· Provide effective prompting and feedback during and after task completion.
[bookmark: _Toc172040521]Principle 4: Perceptible Information
[image: ]The design communicates necessary information effectively to the user, regardless of ambient conditions or the user's sensory abilities.
[bookmark: _Toc172040522]Guidelines:
· Use different modes (pictorial, verbal, tactile) for redundant presentation of essential information.
· Provide adequate contrast between essential information and its surroundings.
· Maximize "legibility" of essential information.
· Differentiate elements in ways that can be described (i.e., make it easy to give instructions or directions).
· Provide compatibility with a variety of techniques or devices used by people with sensory limitations.
[bookmark: _Toc172040523][image: ]Principle 5: Tolerance for Error
The design minimizes hazards and the adverse consequences of accidental or unintended actions.
[bookmark: _Toc172040524]Guidelines:
· Arrange elements to minimize hazards and errors: most used elements, most accessible; hazardous elements eliminated, isolated, or shielded.
· Provide warnings of hazards and errors.
· Provide fail safe features.
· Discourage unconscious action in tasks that require vigilance.


Principle 6: Low Physical Effort
[image: ]The design can be used efficiently and comfortably and with a minimum of fatigue.
[bookmark: _Toc172040525]Guidelines:
· Allow user to maintain a neutral body position.
· Use reasonable operating forces.
· Minimize repetitive actions.
· Minimize sustained physical effort.

[bookmark: _Toc172040526]Principle 7: Size and Space for Approach and Use
[image: Diagram

Description automatically generated]Appropriate size and space is provided for approach, reach, manipulation, and use regardless of user's body size, posture, or mobility.
[bookmark: _Toc172040527]Guidelines: 
· Provide a clear line of sight to important elements for any seated or standing user.
· Make reach to all components comfortable for any seated or standing user.
· Accommodate variations in hand and grip size.
· Provide adequate space for the use of assistive devices or personal assistance.
[bookmark: _Toc69030005][bookmark: _Toc76626419][bookmark: _Toc172040528][image: ]Universal Design and Ergonomics related!
Very similar to our basic set of ergonomics principles:
· Position and Support (Body and Limbs)
· Hand Use (Reach Zone)
· Fatigue Control (Dose/Exposure)
This becomes even more evident when we consider the Ten Ergonomics Principles, we detailed in the Introduction to Ergonomics Track.
· Process – Promote effective work processes
· Position/Support – Promote neutral body and limb position/support
· Movement – Promote regular physical movement
· Material Handling – Control manual material handling
· Reach – Promote work in reach zone
· Workstation/tools/equipment – Provide correct workstation, tools and equipment 
· Training – Provide competency based training
· Environment – Control exposure to work environment
· Health/wellness – Promote personal health and wellness
· Feedback – Provide on-going feedback for continuous improvement
[bookmark: _Toc69030006][bookmark: _Toc76626420][bookmark: _Toc172040529]Universal Design – Resources
The Job Accommodation Network (JAN)
800-526-7234 (V)
877-781-9403 (TTY)
http://www.askjan.org/index.html(link is external)
Northwest ADA Center
800-949-4232
http://nwadacenter.org
Equal Employment Opportunity Commission (EEOC)
1-800-669-4000 (V)
1-800-669-6820 (TTY)
www.eeoc.gov(link is external)
[bookmark: _Toc69030007][bookmark: _Toc76626421][bookmark: _Toc172040530]Ergonomics: Beyond the Traditional Office Workstation!
Health Care Professionals are uniquely suited to provide valuable services to patients and clients! Opportunities abound to apply ergonomics beyond the traditional work office workstation!
Thanks for your time and attention!
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ErgoSystems OFFICE ERGONOMICS WORKSTATION EVALUATION | Ctear Form

Evaluator | Mark Anderson, PT, CPE Stature (no shoes) 73 | Inches 2:::::;‘;;
(contact | 7421 Est Shoreline Drive
information) | Waconia, MN 55387 Shoe Heel Height 1 Inches - m :’gﬁ:ggzn
Eval Date | 11/27/2020 Handedness Right |[teft |[] Ambidextrous 'g:l:’l';;‘e'f‘f‘l‘fsue
Furnit

Last Name | Wilson Work Hours [ Full Time [ Part Time a e
First Name |Michael User Single-user [ Multi-user

" i | No [JReading Distance | [] Bifocal
i Work Office [[] Home Office | Vision Correction | [] Computer |[] Contacts | [] Trifocal
Company | XYZCompany Comments
(nameand |Biegkddisss New employee would like to make ensure appropriate ergonomics set-up of the new
address) | C1Y. State, MN workstation. Notes he is quite tall and doesn't feel the desk fits him.
Purpose | The purpose of the evaluation is to identify and Workstation Overview

understand ergonomics issues noted by the evaluee.

Specific focus is on the ergonomics issues of the
workstation, work practices, and work process to
provide a set of workstation set-up and use
specifications and to offer reasonable and feasible
suggestions to help improve comfort, safety, and
productivity in the workplace.

Information about ergonomics principles and
applications is provided as needed

The 30/30/30 rule is encouraged; this promotes
microbreaks — physical movement (stretch, standup,
short walks, etc.) for at least 30 to 45 seconds at least
every 30 to 45 minutes and try it for 30 days to make
it a habit
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Footl/leg support/clearance

Dangling
Eeot Supported
Footrest No Yes
Clearance [
oK No V] Yes

Comment

Foot support appropriate
Feet dangling — not supported

No footrest for alternative foot position
for seated worksurface

No footrest for alternative foot position
for sit/stand worksurface

Inadequate foot/knee clearance
Other (comment)

commendat

None

Add footrest to provide for foot support
when seated

V] Add footrest to provide for alternative
foot placement when making use of
recommended sit/stand workstation
Remove foot/knee obstruction

/] Other (comment)

Add a basic footrest.
Refer to Recommended Products Section.
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v/ Straight

Keyboard type and location appropriate

Fvpe Articulated
W Curved Other

- Worksurface
Location

Tray

e | Piano Player
IR Forearm Support
Wrist Rest /] No Yes
Maint V] No Yes

Keyboard location does not allow
neutral arm/hand position

Keyboard type does not allow neutral
arm/hand position

No wrist rest in use for support

V| Other (comment)

None
[v] Adjusted keyboard position and
provided user instruction

Replace keyboard
Add gel keyboard wrist rest
Y| Other (comment)

Keyboard is too low when standing due to low | Refer to Worksurface Section.

worksurface.

Will be appropriate when workstation is raised
up.
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Keyboard Tray
Tray in
Uss No Yes
Height
Ao V] NA No Yes
Angle
Adjust V] NA No Yes
vl NA
Size Fits Keyboard only
Keyboard and mouse

Comment

No keyboard tray, none is needed
Keyboard tray appropriate

Keyboard tray limits reach access to
worksurface

Tray location does not allow neutral
hand/arm position

Tray type does not allow neutral
arm/hand position

Tray mouse platform does not position
mouse at same height as keyboard
Other (comment)

Recommendation

V] None

Continue to use keyboard tray
Adjusted keyboard tray position and
provided user instruction

Remove keyboard tray

Modify mouse tray to support mouse at
same level as keyboard

Add keyboard/mouse tray (see
comment)

D Other (comment)
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Motion
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Ennance pointer precision
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shrt
Hide pointer whie typing

Show location of pointer when | press the CTRL key.





image80.png




image81.png




image82.png




image83.jpeg




image84.png




image85.jpeg




image86.png




image20.png




image87.jpeg




image88.png




image89.jpeg
Mouse type and location appropriate

Mouse type does not allow neutral

arm/hand position

V] Shell [ Touchpad
Type Rollerball Other
[ vertical
0 V| Work surface
Location
Tray
/] Right
Hand Used O Left
Set-up OK No Yes

YIMouse location does not allow neutral
arm/hand position

Mouse wrist rest in the way

Other (comment)

Mouse is too low when standing due to low
worksurface.

None

[v] Adjusted mouse position and provided
user instruction

Replace mouse (see comment)
Remove mouse wrist rest

V| Other (comment)

Refer to Worksurface Section.
Will be appropriate when workstation is raised

up.
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ompute omme ecommendatio

T [[] Desktop v|Computer type and location are V|None
V] Laptop appropriate DReposition computer out of the way
Location /] Work surface Computer in the way Other (comment)
Floor Clother (comment)
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Comment

Monitor type and location appropriate
v| Monitor too low
Monitor too high

Monitor too close
Monitor too far away

Monitor side-to-side alignment issue
Monitor resolution not appropriate.

Monitor

Single
Number v| Dual

More
. V| Primary/Primary
Viewing Primary/Secondary
Position
Pos 7] No Yes
Adjust M
Stand No Yee
Adjust 7] No Yes
Arm
Resolution No V] Yes

oK

Other (comment)

Current monitor stands do not position
monitors high enough.

Recommendation

None

V| Adjusted monitor position and provided
user instruction

Add monitor arm (comment)
Add monitor riser (comment)
Adjusted monitor resolution and
provided user instruction

| Other (comment)

Add height adjustable monitor arms to allow
for appropriate monitor positioning.
Refer to Recommended Products Section.
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Document holder Recommendation

Holder V] No Yes Document holder OK V] None
V] NA V| No document holder in use - not needed Add landscape holder
Format Portrait No document holder in use - awkward Add portrait holder
Landscape head/neck position Other (comment)
I NA = Other(comment)
: LI side of monitor
Location [l Between
keyboard/monitor
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Telephone/Webcam Comment Recommendation

— Handset  []Speaker Telephone/Webcam type/location OK None
Headset _ []Mobile Telephone/Webcam awkward position Reposition telephone/webcam
Location | L LeftRight [ Sep/Lap | L] Awkward head/neck position with [T Add headset to allow for hands-free
handset use operation

Other (comment) Other (comment)
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Storage

Desktop OnNo Yes V]
oK
File OK O nNo [4 vYes

Adequate desktop and file storage
Limited desktop storage

Limited file storage

Other (comment)

Recommendation
/] None
[[] Housecleaning to free up desktop space

Add additional file storage
Other (comment)
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lllumination Comment Recommendation

Overhead O No 7] Yes V] Ambient and task lighting appropriate /] None

OK E Ambient light level too high Decrease ambient light level
Ambient light level too low Increase ambient light level

TGS Mo /1 ves Task lighting too low Add desktop task light
Task lighting too high Remove desktop task light
Other (comment) Other (comment)
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Recommended Specifications (inches)

Seampan helght’ 21 NA Seatpan height: disla?nce fr.om floor to seatpan (at side
of seatpan) with user in chair.
Seatpan depth: distance from back support to front of
Seatpan depth: 20 seatpan and allows for 1.5 to 2" of space between back
of knee and front of seatpan.
Seatpan width: outside distance from side-to-side of
Seatpan width: 20 seatpan; allows for 1.5 to 2” between thigh and edge of
seatpan.
Armrest height: 29 Armrest height: distance from top of armrest to floor. \
Armirest width 26 Armrest Yvidth: distance between armrests measured
from outside edge of each armrest.
Writing / reading 30 44 Worksurface height: (writing/reading desk) distance e
desk: from floor to top surface of worksurface. Height | o
Keyboard / 30 44 Keyboard/mouse height: distance from floor to top SH‘;Z’;}"
mouse height: surface of platform that keyboard/mouse rest on.
Monitor height: 50 68 Monitor height: heigh? from floor to top of monitor S
screen (not top of monitor bezel). Depth |
Monitor 26 Monitor distance: from eye position (bridge of nose
distance: between eyes) to screen.

Monitor
Distance

Keyboard
Helght

Wouse
Heignt

Worksurface|
Height
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Product Recommendations

Image Product Description (Model, Cost, Order Information, etc.)
Desk Risers (or comparable)
_%gi https://www.shopesiergo.com/desk-risers-p/desk1.htm
- = Stackable Desk Risers, Dimensions: 4” x 4”
- % Adjusts work surface height in 1” increments - stackable

Load capacity 600 Ibs of distributed weight, High-impact plastic
Set of 4, Price: $47.40

3M™ Adjustable Foot Rest, FR330 (or comparable)
https://mvww.3m.com/3M/en_US/company-us/all-3m-products/~/3M-Adjustable-Foot-Rest-FR330/?
N=5002385+3294308453&rt=rud

Reduce strain and fatigue on legs, back and neck. Both models offer easy, foot-controlled, platform tilt
adjustment and sturdy steel construction.

Contoured, 18" wide non-skid plastic platform with soft bumps to massage and soothe your feet
Height and tilt adjustable, Durable, heavy-duty steel base

Monitor Arms Conform Dual Articulating Features (or comparable)
https://workriteergo.com/conform-dual-articulating-monitor-arm/
Supports two monitors 5-17 Ib each

Maximum monitor height: 19.5” (full range of motion)

Articulation range: 13” , Forward reach: 15.375” , Stowed depth: 5.5”
Monitor : Tilt: +90°/-45°; Pivot: +/-90°; Rotation: +/-90°

Standard VESA (75 mm & 100 mm), Warranty: 10 years
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Date:

Footrest added.

12/9/20 Monitor arms added with appropriate monitor placement.
Desk risers added.

Fixed height worksurfaces raised to appropriate height.
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Equitable Use
The design i useful and marketable to people
with diverse abilities.
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Simple and Intuitive Use
Useofthe design i easy to understand.
Tegardiens of the uer’s experience,
Kniowiedge, Ianguage skl o educaton level





image186.png
Perceptible Information

The design communikates necessay information
efecively o he user,tegarless o smivent
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Tolerance for Error
The design minimizes hazards and the
adverse consequences of accidental or
unintended actions.
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Low Physical Effort
The design can be used efficiently and comfortably and
with a minimum of fatigue.
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Chair ID No Determined

Legs OK No V] Yes
V] Carpet

S Hard surface
V| Height Tension

SR 7] Tit Slide
V] Height

(5t V] Angle

Armrest L Hgght Rotate

Side
Maint Issue | [¥] No Yes

o e
Chair fit/adjustment OK

Chair not adjusted to full advantage
Chair too small

Chair too large

Wrong type chair casters

Back support not OK

Armrests not OK

Maintenance issue

Other (comment)

None

Chair adjusted with instructions in
upright “keyboard position” and semi-
reclined “conversation position”
Replace casters

Replace chair (see Recommended
Specifications)

Repair chair (comment)

Other (comment)
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Burn 100s of calories while you work!
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Worksurface

Config Straight Ll L-shape Worksurface is appropriate L1 None
Corner U-shape | |¥] Worksurface is too low Lower worksurface to ( ) inches
Fixed Height Worksurface is too high V| Raise worksurface to (30 ) inches
Type V] Adjust Height Would like to discuss options for a Good candidate for a sit/stand
SitStand— | [7] Stand (42 ) inches sl.t/stand workstation. w_orkstanon (see comment? .
P Tont /] Sit(28 )inches Slt_/stand worksurface not properly Dlst_:ussed protocol t_o maximize benefit
height adjusted of slt/stapd worksta.tlon 3
Worksurface does not have enough work Reorganize to provide additional
area. worksurface area
V| Other (comment) V| Other (comment)
When adjusted to the standing height. the Add Desk Risers (27) for the sit/stand
powered sit/stand corner workstation is two workstation.
inches too low. Raise the fixed height worksurfaces to 30".
The fixed heiaht side worksurfaces had beerfll | Refer to Recommended Products Section.
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