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Alerts, Notifications and Warnings: Implications for the Access and Functional Needs Community Julia Beems, MA Emergency Preparedness Program Coordinator Assistive Technology Partners University of Colorado Anschutz Medical Campus



© 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners. © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Overview of Session • • • • • • •



Legal Issues Communication Systems Responses to warning messages Implications for persons with disabilities Accommodations Technology Other Accommodations – Registries – Buddy System
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Legal Issues • Americans with Disabilities Act • equal rights and opportunities for everyone



• Olmstead Decision • community integration for everyone



• The Twenty-First Century Communication and Video Accessibility Act of 2010 •



ensures people with disabilities are not left behind when technology changes



• Section 508 of the Rehabilitation Act of 1973 • Requires Federal agencies to make their electronic and information technology accessible to people with disabilities



• Section 255 of the Telecommunications Act of 1996 •



requires telecommunications products and services to be accessible to people with disabilities
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Americans with Disabilities Act • Communication must be as effective as with others • All individuals charged the same • Provide appropriate auxiliary aids and services in a timely manner • NO requirements to provide personal devices and services • Fundamental Alteration – changes a program’s essence • Undue Burden – significant difficulty or expense © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Olmstead Decision • “requires states to eliminate unnecessary segregation of persons with disabilities and to ensure that persons with disabilities receive services in the most integrated setting appropriate to their needs.” • more people with more limitations are living in the community and receiving less supports from institutions
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The 21st Century Communication and Video Accessibility Act of 2010 (CVAA) • Telecommunications Access – Requires advanced communication services and products be accessible by people with disabilities (VOIP, electronic messaging, video conferencing) – Requires access to web browsers on mobile devices – Applies hearing aid compatibly mandates to telephone-like equipment – Updates definition of TRS to include deaf-blind – Authorizes FCC to ensure reliable and interoperable access to next generation 9-1-1 services by people with disabilities



• Video Programming – Restores video description rules – Requires closed captioned video programming on TV to be closed captioned with distributed on the Internet – Requires video programming distributors, to convey emergency information in an accessible manner to people who are blind or visually impaired – Expands requirement for video programming equipment to be capable of closed captions to devices with screens smaller than 13 inches © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Section 508 of the Rehabilitation Act of 1973 • Software Applications and Operating Systems • Web-based Intranet and Internet Information and Applications • Telecommunications Products • Videos or Multimedia Products • Self Contained, Closed Products • Desktop and Portable Computers
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Section 255 of the Telecommunications Act of 1996 • Requires telecommunication equipment manufacturers and service providers to make products and services accessible to people with disabilities. • Covers basic and special telecommunications services, including regular telephone calls, call waiting, speed dialing, call forwarding, computer-provided directory assistance, call monitoring, caller id, call tracing and repeat dialing, voice mail and interactive voice response systems. © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Communication Systems • • • • •



Early warning notification systems Emergency alert systems Press conferences Websites Press releases
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Early Warning Notification Systems Land-Line Numbers • Does the system have the ability to directly connect with TTYs • Is the TTY user required to register their land-line to receive warning messages • What is the process, how is it advertised, is it accessible • How often is system tested and does it include participation and feedback by individuals with disabilities
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Early Warning Notification Systems Wireless Systems • Does the system have the ability send text messages • What are the system’s limitations for sending text messages • Does the system have the capability of sending e-mail messages to data devices • Does the system have the capability of sending video messages • How often is system tested and does it include participation and feedback by individuals with disabilities © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Emergency Alert Systems • If messages are only provided orally – Is captioning provided on the screen – Is sign language interpretation provided on the screen • Is the interpreter visible during the entire message or do they break away to video images and field reporters • Are messages scrolled at the bottom of the screen audio described for people who are blind/low vision • Is information easy to understand for individuals who have cognitive disabilities • How often is system tested and does it include participation and feedback by individuals with disabilities © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Press Conferences • Utilize a sign language interpreter at all conferences • Inform media to the purpose of the interpreter to ensure broadcasters include them on the screen at all times • Real-time captioning – Any visual information, such as telephone numbers, email addresses, street closures, school closures, shelter locations, etc., shown on the screen must also be spoken verbally to viewers to ensure effective communication with people who are blind or low vision © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Websites/Documents/Software Programs • Federal websites, documents and software programs must comply with accessibility requirements under Section 508 of the Rehabilitation Act of 1973 • PDF documents need to meet access requirement or use alternate methods such as HTML, RTF, and Word • Screen reader software needs to read the text properly • Maps need text description which should include information that is provided by clicking in a specific zone. © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Websites/Documents/Software Programs • Ensure pictures have specific text description (alt-text) • Can the website stream video in ASL • News broadcasts via an internet site, spoken info also needs to be captioned or is available through text script
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Accessible Documents 1. Use built-in features of an application to encode a structure and layout that can be used by assistive devices. 2. Create a structure that allows assistive devices to read the content in a logical order. 3. Provide a text equivalent for every non-text element. 4. Synchronize multimedia presentations with equivalent alternatives. 5. Use mark-up to keep row and column headers associated with the right data cells in data tables.
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Accessible Documents 6. Use electronic forms that allow people using assistive devices to access information, field elements, and functionality including all directions and cues. 7. Create interactive documents that function using a keyboard. 8. Provide an alterative format, with equivalent information and functionality, if a document cannot be made accessible. (This option should be a last resort.) 9. Do not use blinking text, objects, or other elements having a flash or blink frequency greater than 2 Hz and lower than 55Hz. © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Accessible Documents 10. Do not use color-coding as the only means of conveying information or distinguishing a visual element.
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Press Releases • Terminology/language – people first • Messages – keep simple and easy to understand for individuals with limited reading abilities or cognitive impairments • Contact info – ensure multiple methods offered: Voice line, TTY line, email or live response online – Operators – those answering the phone lines should be trained and familiar with traditional relay service, video relay service, and speech generating devices
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Response Steps 1. 2. 3. 4. 5. 6. 7.



Hearing or Receiving a message/warning Understanding the message/warning Believing the message/warning Confirmation of the message/warning Personalization of the message/warning Determine if response is necessary Determine if response is feasible
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1. “Hearing” the Message • TV, Radio, Sirens, Loudspeakers, Tone-Alert Radios • Print media, websites, open or closed captioning, roadside electronic signs, placards, email, text messaging, social networking websites
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1. “Hearing” the Message • Accuracy is often lost when passed from person to person • Relying on others only increases chances for errors – interpretation of risk, – location and magnitude of the hazard, – recommended action, and – potential consequences
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1. “Hearing” the Message • Is the message clear – what is the danger and what is the response wanted • Inclusive language • Shouldn’t rely only on audible messages • Most messages don’t say anything about how to warn people with disabilities • Often they fail to provide specific instruction on how someone with a disability should take protective action
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1. Accommodations • Provide messages in multiple formats – – – –



Audio Visual Audio-Visual Tactile
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2. Is message is reliable? • Cultural and language differences are common barriers • Messages may not be transmitted across culturally diverse communities because of segregation, lack of trust, and history of intergroup conflict • Sending information to a culture that uses another language can be problematic – Limited access to interpreters can lead to misinformation or no dissemination – Many authorities have little credibility with disability community
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2. Accommodations • Use people similar to target population, familiar to community • Use PSAs and warning messages by people known and trusted in disability community • Use well-established officials
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3. Does the threat really exist? • Simply transmitting warning is insufficient • Interpreted with receiver’s sociocultural context • Confirm their attitudes, beliefs, and options to make sure they are correct • Responses delayed until official evacuation ordered by and state officials • AFN require additional time to respond • If warning is delayed or not received, social confirmation is delayed even further
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3. Accommodation • Provide warnings at the earliest possible moment to best accommodate
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4. Am I at risk? • Threat isn’t believed to be serious or have previous experience • Seeing, hearing and understanding others are heeding warnings and taking shelter increases likelihood of followers • There may be further delayed if confirmation cues are not present
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4. Accommodations • PSAs that show people with disabilities taking protective action • Outreach by people with disabilities or advocacy organizations • Direct appeal to people with disabilities, their families, and service organizations
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5. Is protective action needed? • Don’t detect risk • Don’t understand risk • Failure to explain risk
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6. Is protective action feasible? • Are shelters ready for them • Preplanned buddy out of town • Transportation not accessible
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7. What action should I take? • Depends on training and education
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Disability in Colorado
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Cognitive Impairments in Colorado In 2012, 107,578 individuals had cognitive impairments in Colorado between 18-64 years of age or 3.3% or the total population.* • In 2010 there were 72,000 individuals with Alzheimer’s disease in Colorado. By 2025 the number is projected to be 110,000. • 5,000 individuals are hospitalized each year in Colorado due to traumatic brain injury. • 10,000 Coloradans have a stroke every year, 1/3 are under the age of 55. • Intellectual disability (Autism, Downs Syndrome) • Learning disability • Severe, chronic mental illness * U.S. Census Bureau 2012 American Community Survey © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Cognitive Impairments in Colorado



© 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Implications for Cognitive Impairments • Sensory overload from noise of alarms & flashing lights – Fear, confusion, irritability, “shut down”, over sensitive to touch and avoid being touched, get overexcited, cover eyes or ears, difficulty focusing, trouble with social interaction, muscle tension, restlessness, slower movement, seizures



• Comprehension of message – Confusion, slower movement/response – Inability to determine next steps
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Accommodations for Cognitive Impairments • Education • Communication – Provide information in a variety of formats including pictures and videos • • • • • • • •



Use simple English Keep messages short and simple Speak slowly and clearly with a lower pitch Use a calm voice and don’t shout Avoid acronyms & lingo Avoid distractions Repeat messages often Use real objects for demonstrations
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Technology for Cognitive Impairments • Talking smoke detectors • Talking Communication Devices – Pre-recorded messages



• Individualized plans with pictures • Color Coding • Visual Alerts
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$59.95



Hearing Impairments in Colorado In 2012 there were 67,322 individuals with a hearing loss in Colorado 18-64 years of age or 2.1% of the total population.* • • • •



Over age 65: 30 - 60% Age 45-64: 14% Age 18-44: 3% Under 18 years: 2%



* U.S. Census Bureau 2012 American Community Survey © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Hearing Impairments in Colorado
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Implications for Hearing • Audible systems can’t be easily understood and followed • Civil defense sirens can’t be heard • FCC requires broadcasts communicated in a visual format • Crawls covered by closed captioning ineffective for deaf viewers • Weather channel, local info isn’t provided in rural areas using satellite
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Implications • When weather crawls begin with a beeping tone, information is missed either partially or entirely • Lip reading meteorologists (only 35% of English language is visible on lips) • Real-time captioning of unscripted material is mandated by the FCC, but expensive, time critical and labor intensive
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Accommodations • Well written warning messages and well trained message communicators • Captioning also helps with loud noises and in crowded conditions • Broadcasting interpreters



© 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Accommodations • Prefer to obtain severe weather information from: 1.Television 2.Personal notification by family, friends, or coworkers – Unreliable – Relies on others availability or dedicated social relationship – Fosters dependence on others * Social Networks are strongly advised to disseminate warnings
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Accommodations • Reliance on internet – May be inaccurate source of info for severe weather emergencies – Power outages are a concern



• Multiple and diverse means of disseminating warnings ‒ Audio alerts, text messages, internet information, social networking, well-written warning messages, and well-trained message communicators (Diversifying warning supports people without disabilities too)



• Reverse call systems need to be compatible with TTYs • Ensure local news is presented on TV stations that cover an expanded area in case the local stations are effected • Disability organization maintain and operate phone tree © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Accommodations • Post content of oral announcements in a specified public area • Designate specific time and place where interpreters will be available to communicate information • Advocate for visual public announcement system
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Communication Strategies • Get the listener’s attention before you speak • Make sure you have good light on your face • Use gestures that help explain what you are saying
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Communication Strategies • Certified ASL Interpreters • Video Interpreting • CART – Communication Access Real-Time Translation • Video Relay Services (VRS) • Video Remote Interpreting (VRI) • Interpreter Apps
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Alerting Needs • • • • • • • •



Wakeup Doorbell Door knock Telephone ring Fire alarm Pagers CO Monoxide Transmitters Weather Transmitters
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Can they hear the alarm • • • •



Unaided Head under pillow In a deep sleep With the door shut
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Technology • Communication Aids • Weather Alerts
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Communication Aids • Audio Loops • Auxillary Aids • Notetakers • Written Materials and Messages • Caption Telephones • Closed Caption Programming • Communication Boards • Communication Software • Personal Listening Devices • Telephone Alerts • Texting • TTY/TDD • Ubi duo • Video Telephones © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Weather Alerts • NOAA weather radio with strobe light, auditory signal, and vibrator • Display that shows what type of watch, warning or advisory has been issued along with duration ‒ Full text not always available ‒ Service is not available throughout US ‒ Need to be encouraged to use



• Special needs weather radio – Unable to identify source of information – type of hazard – suggested safety measures



• Weather pagers • Weather alert apps © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Weather Radio Options



Weather Alert Radio $35



Weather Alert Radio with Transmitter $99



Weather Alert Bed Shaker $48



Weather Alert Strobe Light $80



Weather Alert Radio with Strobe Light $114
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Weather Alert Radio with Bed Shaker $82



Midland Weather Alert Radio with Strobe Light and Bed Shaker $165



Most Effective Signals • Deaf – intermittent bed shakers over visual alerts • Congenitally deaf – intermittent strobes and bed shakers • Hard of hearing – intermittent bed shakers over visual alerts but also with low frequency alarms (520 Hz square wave)
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TV Amplifier • Ideal solution for those with a moderate-to-severe hearing loss • Extra large volume control
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Service Animals/Hearing Dogs • Hearing dogs can assist by alerting to household sounds such as a door knock or doorbell, or smoke alarm. • They are trained to make physical contact and lead their deaf partner to the source of the sound.



© 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Mobility Impairments in Colorado In 2012: • 131,354 individuals had ambulatory impairments between 18-64 years of age or 4.0% or the total population. • 45,422 individuals had a self-care impairment between 18-64 years of age or 1.4% of the total population. • 87,197 individuals had an independent living impairment between 18-64 years of age or 2.7% or the total population. * • Orthopedic Conditions • Neurological Conditions • Other Health Impairments * U.S. Census Bureau 2012 American Community Survey © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Mobility Impairments in Colorado
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Implications • Interference with speed of movement i.e. joint pain, paralysis • Reduced stamina • Respiratory conditions • May be hidden and overlooked
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Accommodations • Provide early notice allowing extra time to maneuver
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Technology • • • • •



Canes Crutches Walkers Wheelchairs Portable ramps
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Vision Impairments in Colorado In 2012 there were 46,963 individuals with a vision loss 1864 years of age or 1.4% of the total population.* • • • • • • •



Total Blindness Cataracts Diabetic Retinopathy Glaucoma Macular Degeneration Retinal Tear/Detachment Color Blindness * U.S. Census Bureau 2012 American Community Survey © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Vision Impairments in Colorado



© 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Implications Vision • Graphics and crawling text • Radar reference needs proper audio cues – technologies that project a storm path, location, and time may be useful if it is audible as well as with visual graphics • Cell phones – not always user friendly
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Accommodations • Large print (Arial, 18pt, single column) • Mixture of audible and tactile format is best • Tactile maps, Braille, raised, and large print or portable recorders, auditory push-button devices, and infrared signs built into all EXIT route signs • All exit signs should be in Braille, raised print, and large print in high contrast • Exit route signs should be accessible through an infrared system using receiver and shall have an emergency power backup system • An audible indicator should be provided at the point of the exit • Emergency procedures information shall be available, on request by the consumer in the following formats: large print, Braille, and an audible form (may include but not be limited to a personal tour) © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Technology • Braille Label Maker • Beeping Devices
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Deaf-Blind • Most have a combination of vision and hearing loss. • Usually have some useful but not always reliable vision and/or hearing. • Some people have little or no useable hearing and vision.
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Prevalence • Current register – 191 individuals • Estimate of those who do not self identify – 414 • Difficult to identify by label alone • Blind with hearing impairments • Deaf with vision impairments • Not only seniors, but all ages
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Implications Deaf/Blind • Can’t rely fully on visual or audible cues • Rely on tactile cues in addition to visual and audible cues
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Accommodations • Sign Language – – – –



Sign language near face Tactile Language Tracking Tactile Fingerspelling words written palm with finger



• Universal sign for an emergency is tactilely making an ‘X’ on back of person being warned • Lets them know it is imperative to follow directions and not ask questions at this time
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Accommodations • Speechreading – Tadoma – Speechreading by touch



• Face-to-Face Communication • • • •



Screen Braille Communicator TTY with Braille Display Caption Telephone Braille Notetaker



• Alternate Communication • Print on palm © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Technology • Communications Technology with Universal Design – Computers and smart devices with accessibility features • • • •



Screen and text modifications Voice output Speech recognition Programmable visual, audio and vibration alerts • Closed and open captioning • Tactile adaptations for interacting with touch screens
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Technology • Communication Technology Used with Adaptive Equipment – Screen readers – Screen magnification programs – Speech recognition programs $800.00



– Assistive devices may include: • Braille display devices • Assistive listening devices $399.99



$39.99 © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Technology • Specialized Adaptive Equipment and Services – – – –



Braille Notetaker Caption Telephone DeafBlind Communicator Screen Braille Communicator $75.00



$5,495.00



$4,995.00
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$8,239.00



Technology • Deaf-Blind Alerting System – Alerted with wireless doorbell, telephone, smoke detector, personal receiver, and a 24 hour monitoring system – Receiver vibrates a distinct pattern for each signal received.
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$545.95



Age Related Impairments Hearing • acoustic loss begins at middle age. • usually mild until 60-70 years of age. • reduced ability to hear low intensity and/or high frequency sounds. Mobility • Ability to remain active depends on combined functions of cardiovascular, respiratory, and musculoskeletal systems. • Threats include arthritis, strokes, or pulmonary disease. Vision • begins to diminish at middle age. • stabilizes until 70-80 years of age. • 95% develop cataracts or other vision loss over 70 years of age. © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Individuals 65+ in Colorado
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Implications • May have one or a combination of cognition, hearing, mobility, and/or vision impairments – – – – – –



Sensory overload from noise of alarms & flashing lights Comprehension of message Audible systems can’t be easily understood and followed Interference with speed of movement Graphics and crawling text Can’t rely fully on visual or audible cues
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Accommodations • Education • Communication – Information provided in a variety of formats including pictures and videos, audible and tactile formats – Well written warning messages – Closed Captioning – Interpreters – Large print (Arial, 18pt, single column)



• Provide early notice allowing extra time to maneuver
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Technology • Simple devices



Ultratec Captel 840
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Weather Radio Midland WR300 User-Selectable Warning System • 90 dB siren alarm • Voice alert • Visual LED flasher • Color-Coded Alert Level Indicators $55.00
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Registries • Is the information to sign up accessible • How was the information distributed • Is the system to sign up accessible
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Buddy System • Buddy may not be available • Individual must first be located and be aware that someone wants to give them information. • Can’t hear their name called or the sound of a doorbell or a knock on the door. • Alerting at night has added challenges. – They take off their hearing aids and cochlear implants – In darkness it is difficult to see enough to speech read or comprehend sign language.



• Employers often use the buddy system, but experience has shown that people may forget their buddy responsibility or be away from the office or not near the deaf or hard of hearing employee’s location. © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Recommendations • Build strong relationships with disability organizations, advocates, and others who can provide support • Get trained on accommodations • Become familiar with assistive technology
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Resources • • • • • •



American Council of the Blind of Colorado Assistive Technology Partners Colorado Association of the Deaf Colorado Commission for the Deaf and Hard of Hearing Colorado Cross Disability Coalition Colorado Department of Public Health & Environment – Community Inclusion in Colorado – A Mapping Project for Emergency Preparedness and Response



• Helen Keller National Center – Denver • National Federation of the Blind of Colorado • Rocky Mountain ADA Center © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Considerations • Timing of alert • Is the message audible, visible & tactile • Mobility includes physical, stamina, temporary, permanent, respiratory, emotional and cognitive • Response, dependent on delivery of the information and response time needed • Recommendations promote personal responsibility over social responsibility • Without understanding or integrating perspectives and needs of persons with disabilities, warnings may be ineffective and safety compromised. © 2014 The Regents of the University of Colorado, a body corporate. All rights reserved. Created by Assistive Technology Partners.



Considerations • Reliance on technology may lead to false sense of security • Provide emergency information equivalent to others • Mixture of visual, audible and tactile formats – Tactile maps – Braille, raised and large print in high contrast



• Emergency procedures shall be available by request in large print, Braille, and audible format – Audible form may include but not limited to personal tour



• Accessible/compatible call back systems
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Considerations • Local evacuation announcements on TV stations cover expanded area • Posting oral comments in a specified public area • Designate specific time of day and place when interpreters will be available • Employing trusted community based organizations that can effectively communication with community served
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