Guideline for Selecting Headphones and Headsets for Use in the Workplace

Prepared by the Headphone Task Force for the WGBH Joint Health & Safety Committee 

Guidelines created on April 4, 2006 by Headphone Task Force members:  

Alice Abraham, Brian Bell, Christopher Clark, Dennis Correia, Ira Miller, Jane Pipik.

INTRODUCTION

Many WGBH employees currently use headphones or headsets daily for their work, and more employees will need to use such equipment when they move to open floor plan environments at Brighton Landing in 2006-7. The WGBH Joint Health & Safety Committee requires that proper equipment be used so that employees will not suffer hearing loss or develop other hearing problems (such as tinnitus).

After careful assessment, the Headphone Task Force strongly recommends that to ensure the quality of our productions as heard by our listeners and clients, employees who work with audio should have an acoustically appropriate physical environment available for the purpose of critical listening without the use of headphones.

Specific to headphone use, there is currently a wide discrepancy in quality and safety of headphones/headsets used at WGBH.  A recent study shows more than 30 different types in use throughout the foundation.  In some cases, departments are not providing safe, comfortable equipment, while in other cases employees are even providing their own headphones.

This guideline is intended to establish standards for different types of headphones and headsets suitable for various types of work, which include critical listening of music, captioning television programming, describing television programming and feature films, telemarketing, customer service, and building and grounds maintenance.

This guideline applies to all departments that currently use, or may use in the future, headphones/headsets.  Selection of equipment should be made in consultation with the information contained in this document.  

Additionally, this guideline sets forth appropriate training and education components that affected departments are responsible for implementing to ensure that proper equipment is used in accordance with safe listening practices.  And while all affected departments are expected to comply, primary WGBH departments identified to date are:


• Radio (including The World)

• Media Access Group 

  (Descriptive Video Services & Caption Center in LA and Boston offices)

• Member Development and Services Department (inbound & outbound)

• Physical Plant

DEFINITIONS

Headphone – Device that delivers sound (typically music or program soundtracks) directly by cupping over both ears.

Headset – Device that allows telemarketers to engage in hands-free telephone conversations.

Critical listening – Listening for subtle affectations of the audio, such as background noise or distortion.

Transducer – Basically, a miniature speaker inside of the ear cup. It’s what puts out the sound.

Noise canceling – Designed to cancel certain types of ambient noise found in very high noise level environments, such as an airplane cockpit. 

Closed ear design – Allows little or no sound in or out.  A tight fitting design that can provide a good environment for critical listening, but can also become uncomfortable because o the tight fit and the lack of fresh air around the user’s ears.

Open-air design – same as Open-cup design.  Can hear outside noise.

Isolating –  The same a closed ear, more or less. Outside noise is blocked out.

Non-isolating – opposite of above. 

Ambient noise – Background noise.

Decibel – A measure of sound for loudness.  More precisely measured in DBA or db of audio loudness as opposed to an electronic reference.  

Output device – A TV, computer, radio, telephone, or other sound-generating source.

Captioning – Transcribing a program's voiced dialogue and sound effects into written captions.

Describing – Creating descriptions of visual elements (characters, setting, action) to fit within the natural pauses of a program's soundtrack.

OSHA REGULATIONS

The OSHA guidelines for sound exposure should serve to establish a reference measurement for compliance. <See attached OSHA Table G-16.>  This chart can be used to measure sound output from amplifer/headphone combinations, no matter the design or make/model.   The OSHA guidelines are conservative and there are other regulations that are more stringent.

MEASUREMENT OF SOUND LEVELS

If headphones or headsets are already in use in a department, their decibel level needs to be measured in order to ensure that they are operating at safe levels.  If new headphones/headsets are purchased, they, too, must be measured for safe operation.  

The measurement process includes:

1) A standard stimulus signal applied to the amplifier. 

2) The resultant sound pressure from the headphone sampled by a pickup transducer or reference microphone.  

3) The microphone feeds an accurate sound meter.

The above process in concert with published specifications of the amplifier and headphone would lead to:

1) A physical volume control limitation, or 
2) Addition of a calibrated attenuation device installed between the output device and headphone, or 
3) Add labels on control board noting safe listening levels.   
SELECTING HEADPHONES/HEADSETS

Use the following information to help select the right headphone or headset appropriate for type of work to be done, and for an employee’s safety and comfort:  

Sound sources

Identify the sound source(s) in the environment:

1) Music   (Note that employees engaged in critical listening or desktop editing must be able to hear nuances of sound.)

2) Voices   (Note that some employees, such as Describers, must be able hear their own voices as they test the fit of their descriptions into the pauses within a soundtrack.)

3) Telephone conversations   (Note that employees in Audience Services and Member Outreach must be able to collect accurate information, including credit card numbers, over the telephone.)

4) Ambient noise  (Note that ambient noise interferes with an employee's ability to listen to soundtracks and/or telephone conversations.)

5) Equipment   (Note that operation of machinery and/or power tools can reach dangerous decibel levels.)  

Considerations:

1) Fatigue:  Extended pressure against the ear/head can cause fatigue.  (Note that some employees, such as Captioners, wear headphones for 6-7 hours per day.)

2) Comfort:   Weight and design/shape of headphones affect comfort. Variations include open cup vs. closed cup.  Some designs press hard against the ear, while others cup the ear. Employees who wear eyeglasses need a selection that does not press their glasses into their heads/ears.  Individuals with TMJ/TMD may find that headphones/headsets aggravate their chronic jaw pain and may need an alternative method of listening if suitable headphones/headsets cannot be found or adapted.

3) Purpose:  Some headphone designs are intended for critical listening, while others are designed for noise canceling.

4) Hygiene:  Each individual should have a designated headphone/headset, not shared with anyone else.

5)  Decibel control:  All headphones should be driven by a headphone amplifier with a volume control, which should not be increased beyond a safe level.  

SAFE WORK PRACTICES

1) The committee recommends that employees using headphones/headsets take 15-minute breaks every 2 hours.

2) Decibel charts should be prominently posted and decibel cut-offs provided. 

3) Employees should be educated about the hazards of headphone/headset usage, provided information about the acceptable decibel range, and instructed not to exceed recommended decibel levels.

4) Each department utilizing headphones/headsets should produce a Needs Assessment Report (see example provided by MDSD).

5) Employees should have confidential hearing tests every two years as a way to assess possible hearing loss or other hearing related problems.  

6) Headphones/headsets should be examined/replaced every two years for proper operation. 

Individual assessments:

For each individual employee, fill out the following information to help guide the selection of a safe, appropriate headphone or headset that meets the person's needs. 

Employee:

Department:

Job Title:

Number of hours using headphone/headset per day:  1-2, 3-4, 4-5, 5-6, 6-7, 8+
Ambient noise in work area, yes or no
Works in quiet, hard-walled office, yes or no
Needs to hear own voice while listening, yes or no
Needs to hear sound nuances, yes or no
Listens to music, yes or no
Listens to dialogue on sound track, yes or no
Listens to telephone conversations, yes or no
Operates noisy equipment, yes or no
Uses microphone as well as headphone, yes or no
Wears eyeglasses, yes or no

Other considerations:  
SUGGESTED HEADPHONE MODELS

For employees who do critical listening:

Sennheiser

Non-isolating

The best headphones for critical listening are the Sennheiser.  The model that WGBH engineers are using for recording and in the control rooms are the HD600, which cost about $400.  (Note: HD600 cannot be used before open microphones.) The HD 580 are very popular also. These models are very comfortable and can be used without fatigue for long periods of time. They have open cups so they are not very isolating.

Isolating

Sennheiser also has many models that are more isolating.  A problem encountered with closed-cup headphones is that they are very fatiguing and press the ears against the head. 
Beyer    

Beyer DT-250 are excellent, studio quality, closed-ear headphones.  They do a very good job of blocking out outside noise and deliver excellent fidelity ($150 a pair).  One excellent feature of the Beyer is the ability to easily install a new cord kit when/if the old one fails.  Most headphones require opening up the head-phones internally in order to solder connections and swap out the connecting cords, but with the Beyer, all that is required is a small screwdriver.

Sony

Sony MDR-7506 are popular.  This is a very good closed-ear design and is a medium weight unit.  Although not nearly as light as an "open-air" design, they are relatively comfortable. The approximate cost is $100 a pair.

For employees who need noise canceling headphones:

Bose

Bose is the most popular type of noise canceling headphones. These have microphones that listen to the ambience, and apply it out of phase at your ears. Very effective for lower frequency, steady state noises (engines, hums, airplane noise).  However, these do not address noise generated by talking, and are not recommended for critical listening of music. Bose headphones cost around $300.

SUGGESTED HEADSET MODELS

For employees who use telephone headsets:

Plantronics

Amplifier: Plantronics Vista (M12) integrates with many plantronics headsets and features their proprietary “SoundGaurd Plus” technology designed to automatically protect the user’s hearing by keeping incoming calls at comfortable hearing levels. Approx. $99

Headset option #1: Plantronics Encore (H91N) is a single-ear, boom mic design that has tone control on the headset. It is also noise canceling to help mitigate noisy office situations. Approx. $105

Headset option #2: Plantronics Supra Plus (H251N) is a single-ear, boom mic design that is very light with a larger ear cushion for longer use comfort.  It is also noise canceling to help mitigate noisy office situations. Approx. $95

U.S. Department of Labor

Occupational Safety & Health Administration

Regulations (Standards - 29 CFR) 

Occupational noise exposure. - 1910.95

If the variations in noise level involve maxima at intervals of 1 second or less, it is to be considered continuous.
------------------------------------------------------------------------
         TABLE G-16 - PERMISSIBLE NOISE EXPOSURES (1)

______________________________________________________________

 Duration per day, hours  /  Sound level dBA slow response

_____________________________________________________________

8...........................                   
90

6...........................                   
92

4...........................


95

3...........................                    
97

2...........................                   
100

1 1/2 ....................                  
102

1...........................                   
105

1/2 .......................                  
110

1/4  or less............             
115

____________________________________________________________

 Footnote(1) When the daily noise exposure is composed of two or

more periods of noise exposure of different levels, their combined

effect should be considered, rather than the individual effect of

each. If the sum of the following fractions: C(1)/T(1) + C(2)/T(2)

C(n)/T(n) exceeds unity, then, the mixed exposure should be

considered to exceed the limit value. Cn indicates the total time of

exposure at a specified noise level, and Tn indicates the total time

of exposure permitted at that level. Exposure to impulsive or impact

noise should not exceed 140 dB peak sound pressure level.

SAMPLE “NEEDS ASSESSMENT REPORT”

Member Development and Services Department

Headset Needs Assessment Report

Prepared by Christopher Clark on 11/5/05.

MDSD Inbound

Assessment Summary:

· 4+ hours per day of use

· Some ambient noise, but cubicle walls prevent noise from being too intrusive

· Listens to telephone conversations

· Requires headphone + microphone design

· Need single ear design to hear co-workers for information sharing

· Does not need sound nuances, but sound must be clear enough to accurately capture donor information

· No music listening

· No dialogue or sound track listening use

All Inbound call representatives use Plantronics headsets: single ear (open-air) with microphone boom.

Users of current Plantronics model site the following primary issues/concerns:

1. Representatives often need to gather materials and information from different locations within their cubicles, but the headset wire often gets tangled and is very difficult to maneuver around their cubicles. 

2. Earpiece can be uncomfortable after extended use and the overall unit is very bulky.

3. Donors often site not being able to hear the representative clearly.  The microphone (boom) volume on the current model used is difficult to adjust.

Inbound call representatives headset wish list:

i. Wireless version (almost half of MDSD Inbound representatives don’t use any headset because the wire gets too easily tangled).

ii. Earbud design for listening piece.

iii. Easily controlled volume for both earpiece and microphone.

iv. Streamlined unit that doesn’t take up as much desk space as Plantronics model.

MDSD Outbound
Assessment Summary:

· 4+ hours per day of use

· Significant ambient noise from open station space in close working environment

· Listens to telephone conversations

· Requires headphone + microphone design

· Need single ear design to hear shift supervisor announcements

· Does not need sound nuances, but sound must be clear enough to accurately capture donor information

· No music listening use

· No dialogue or sound track listening use

All Outbound call representatives use Plantronics headsets: single ear (open-air) with microphone boom.

Users of current Plantronics model site the following primary issues/concerns:

1. Significant ambient noise from other representatives makes hearing donors very difficult.

2. Inconsistent microphone volume.  Donors often site that the representative is too soft or too loud, but the microphone (boom) volume is very difficult to adjust for each call.

3. Earpiece can become uncomfortable after extended use.

4. The headset wire often gets tangled.

Inbound call representatives headset wish list:

i. Single ear design that allows them to hear shift supervisor and other representatives, but have an earpiece design that prevents intrusion from ambient noise.
ii. Volume that can be easily adjusted, especially for the microphone.
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