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Individual emergency readiness and preparedness are related to numerous factors such as 

socioeconomic background, disability status, and connectivity to emergency management service 

announcements from various agencies such as the National Weather Service (NWS), state 

Emergency Departments, and the federal government. Effective emergency readiness is tied to 

awareness of the disaster and having the proper information to respond appropriately and take 

protective actions. Recent results from the Federal Emergency Management Agency’s (FEMA) 
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2020 National Household Survey (NHS) show a cultural shift in the United States that embraces 

and invests in disaster preparation activities. The report also indicated that 98% of surveyed 

participants recognized that at least one form of disaster could alter their current environment 

(FEMA, 2020). Sixty-eight percent of the 5,000 surveyed participants engaged in three or more 

of the six outlined preparedness actions, such as attending a local training, making an emergency 

plan, or gathering supplies to last three or more days. These results are encouraging. However, 

they raise questions about how these data may vary depending on demographic characteristics.  

Existing literature firmly establishes that differential access to emergency management 

information influences the responsiveness of people with disabilities and their ability to take 

appropriate protective action (LaForce et al., 2016; Davis & Phillips, 2009). Bennet et al. (2018) 

explored the relationship between emergency alerts and American Sign Language (ASL). They 

assert that there is a great need for ASL-interpreted emergency information to ensure that people 

who are Deaf have clear and effective communications to better ensure that appropriate actions 

are taken. This paper aims to examine Wireless Emergency Alerts (WEA) 's effectiveness in 

eliciting protective actions for people with disabilities by varying mechanisms including signal 

notification type on mobile devices, and technology types such as wearable technologies and 

assistive technologies. 

Background 
Previous studies have purported that people with disabilities have differential access to 

emergency alerts due to WEA messages' availability, awareness, and accessibility (LaForce et 

al., 2016). One study considered how heightened awareness and exposure to WEA messages 

would improve “trust and the appropriateness of individual responses to alerts” (LaForce et al., 

2016, p. 42). That study found that improved awareness and access to WEA did yield those 
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results. In the study, participants with disabilities indicated that there were problems 

understanding the message and challenges with hearing the alert signal. Issues with 

understanding the message are likely linked to the state of WEA in 2015. In 2015, WEA 

messages were plagued with excessive use of jargon and acronyms, knowledge of and familiarity 

with WEA was low, and the length of the message was limited to 90 alphanumeric characters. 

Subsequent studies sought to understand the Emergency Alert System (EAS) experiences of 

people with sensory disabilities (Bennett et al., 2018). Other studies also affirm that the 

communication needs of people with disabilities were not being adequately considered and the 

poor integration of technology in the disability community once played a role in emergency 

communication barriers for people with disabilities (National Council on Disability, NCD, 2014, 

p. 10). 

Purpose of Study: 

This study seeks to explore the effectiveness of WEA messages in gaining people with 

disabilities’ attention. Once these messages are noticed whether there is message clarity and the 

extent to which certain demographic characteristics influence message clarity and protective 

actions.  

Research Questions 

Research Question 1. Is there a relationship between WEA awareness and protective actions? 

a. Does the relationship differ based on disability status? 

Research Question 2. What is the relationship between attention signal type and protective 

actions? 

b. Does this relationship differ based on disability status?  
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Research Question 3. What is the likelihood that an individual with a disability takes protective 

action controlling for income, gender, and education?  

Research Question 4. Does the clarity of WEA messages vary for people with disabilities when 

controlling for income and education?  

Research Question 5. How effective were the attention signal types? 

a. Does the effectiveness of the attention signal types vary by disability status?  

Methods 
The survey collected data from 202 participants after the national test of the Wireless 

Emergency Alert (WEA) system in August of 2021. The survey was active for three weeks and 

disseminated across several channels including social media to encourage participation from a 

wide array of individuals with various demographic characteristics. The research employed a 

cross-tabulation Chi-Square and binary logistic regression analyses. Initially, the researchers 

attempted to employ multiple imputations (MI) to account for missing data. However, some 

questions had more than 36% of the responses missing, which is substantial. Furthermore, 

utilizing the deletion method to remove data that is not missing complete at random (MCAR) is 

not advisable. Therefore, we considered cross-tabulations using the MI method and found no 

improved standard error nor better fitting models. Therefore, we used the original dataset with 

the missing cases.  

Demographic Background 
The survey respondents ranged from 19 to 86, with a mean age of 57.3 years and a 

standard deviation of 14.55. These individuals had a median income of $50,000 - $74,999, with 

an average household size of approximately three people. The U.S. Department of Health and 

Human Services (HHS) indicates that the 2021 federal poverty guideline for a household of 3 
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people is $21,960. For this study, we adjust our poverty metric to $24,999 to account for 

potential reporting biases. Therefore, 13% of our participants live below the employed poverty 

guideline and 86% live above this measure.  

Figure 1: Income Distribution of Participants 

 

Figure 1 shows that 16.44% of our survey participants are considered “working class” 

with incomes between $25,000 - $49,999; 23.29% of respondents would be considered lower-

middle class with income range of $50,000 - $74,999; and 47.25% of our participants belonging 

to the upper middle class socioeconomic bracket with an income range of $75,000 - $200,000 

and above. Aligning with these statistical results, 25% of our survey respondents have a 

bachelor’s degree, 22% have a master’s degree, 15% have some technical schooling, 10% have 

an associate degree, 8% have a doctoral or professional degree, 4% have a high school diploma 

or GED, and another 4% of respondents have some doctoral or professional education (Figure 2).  
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Figure 2: Education Distribution of Participants 

 

Demographic Characteristics  
The survey participants were comprised of 90 respondents who identified as male 

(58.1%), 63 respondents who indicated they were female (40.6%), and 2 participants who 

identified as nonbinary or third gender (1.3%). The racial and ethnic characteristics of the 

participants (Figure 3) show that approximately 80% of respondents indicated that they were 

White or Caucasian, 6% identified as Hispanic, Latinx or of Spanish origin, 5% identified as 

Black, African American, or West Indian, 4% were Asian or Indian. Roughly 1% of respondents 

indicated Alaskan Native/Native American, 1% were Middle Eastern or North African, 1% were 

Micronesian.  
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Figure 3: Racial & Ethnic Background of Participants 

 

Of those who answered the demographic information portion of the survey, this survey is 

comprised of 94 participants with disabilities (60%) and 63 participants without disabilities 

(40%). Figure 4 shows the disability types for the participants who indicated they had a 

disability. The top five most prevalent disability types for our participants include: 23% who had 

low-body physical limitation, such as difficulty in walking or difficulty climbing stairs, or the 

use of a wheelchair; 16% who were hard of hearing or another hearing related limitation; 14% 

had upper-body physical limitation, such as difficulty in reaching, carrying, grasping, or 

manipulating; 8% had low vision or other vision related limitations.   
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Figure 4: Disability Types 

 

The demographic section further probed independent living and caregiving status with 

two questions: (a) “If you lived alone, would you require a caregiver to assist you with activities 

of daily living?” and (b) “Are you a caregiver to an individual(s) with a disability?” Of the 

participants who responded to the first inquiry (question a), 20% of respondents indicated that 

they would require a caregiver to assist them with activities of daily living. Of the respondents 

who responded to the second inquiry (question b), 9% stated that they are a caregiver to an 

individual(s) with a disability. 
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Descriptive Results 
WEA Knowledge, Exposure, and Improvements 
 

Figure 5: Image of WEA Test Alert 

 

The WEA test message that was displayed to those who have opted in to receive WEA 

test messages reads, “Test Alert: This is a test of the National Wireless Emergency Alert System. 

No action is needed.” The data illustrates that 80% of the respondents had heard of wireless 

emergency alerts (WEA), 68% of participants had mobile phones with WEA capabilities, and 

83% have received a WEA message on their phone. Of our surveyed participants, only 27% 

indicated that the most recent WEA message received was the nationwide WEA test message.  

This result suggests that the public does not realize they need to opt into receiving WEA 

test messages. These issues are reflected in comments from survey participants who provided a 

text response to the question, “Was the WEA message an improvement over how you received 

emergency alerts in the past?” One survey respondent stated that “I haven’t received any for 

some time.” Another stated that “I only get select messages, amber alerts, I didn't get the 8/11 

national test and I don't seem to get weather alerts.” 52% of the participants who did opt into 

receiving the WEA test message and did receive the test alert discussed the WEA message as an 
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improvement citing that it was “more effective.” Others shared that “this [WEA] is more reliable 

than TV or radio which I might not have on,” “much more specific, and the alerting methods 

combine to be VERY effective – and very hard to ignore, as they should be,” and “easy to 

receive.”  

WEA Improvements  
When asked whether WEA messages were an improvement over other emergency 

alerting options 52% indicated no difference, 31% Yes, and 18% No (Figure 6). The most 

prevalent responses to “Do you have any suggestions about how to improve WEA messages?” 

were related to inaccessibility to people who speak different languages, options for which 

attention signals they receive, continuity in ensuring everyone receives all relevant WEA 

messages, and more “training for Alerting Authorities.” Several respondents indicated sentiments 

that “WEA message originators need more and better training in crafting and sending their 

messages.” 

Figure 6: WEA Improvements 
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responses of alternate emergency communications methods that they would be interested in 

include ASL video alert (40%), a live video/audio streaming of news broadcasts (36%), and use 

icons, graphics, and maps in alert message (16%) (Figure 7). 

Figure 7: People with Disabilities Recommendations for Improvement to WEA Messages 

 

Eight percent of respondents indicated that they had heard of WEA prior to this survey, 

and 81% had received a WEA message in the past. Illustratively, participants’ WEA knowledge 

was captured with the question, “How did you learn about WEA?” (Figure 8) and responses 

varied from receiving a WEA message (27%), traditional media such as TV, newspaper, 

magazine (16%), someone told them (12%), from wireless provider (8%), from social media post 

or blog (7%), or from my phone. The most illuminating responses from participants who 

indicated “other source.” Figure A shows that 31% of our respondents’ WEA knowledge stems 

from having, or have had, an active role in the WEA community which includes being a 

stakeholder, system developer, consultant, or employee of an emergency management entity. 

Twenty-two percent of respondents who indicated ‘other’ learned about WEA from a 

government agency such as through the FCC announcements or FEMA wireless alert training. 
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Figure 8: Sources of WEA Knowledge 

 

Thirteen percent of participants who marked ‘other’ were exposed to WEA via digital 

communication (newsletter or email) of some sort such as FEMA email, professional e-list, and 

local government newsletter. Eleven percent of respondents stated that they learned about WEA 

via an emergency agency and 11% indicated their knowledge came from an employer. While 4% 

stated that their WEA knowledge came from a service provider (such as electricity, power, or 

water), 4% indicated an academic course or reading, and 2% marked a mobile app.  
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Figure 9: 'Other' Common Sources of WEA Knowledge 

  

These results suggest that WEA knowledge, and exposure, largely stemmed from their 

inner circles and networks. These specialized experiences in our sample most likely do not 

reflect the population’s exposure and suggest that there could be more opportunities for outreach 

and public education on WEA.  
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the sound attention signal to be the primary method that they rely on to get their attention when 

receiving a WEA message, 27% indicated that the vibration signal served as their primary 
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phone” to gain their attention that a WEA message had been received (Figure 10).  
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Figure 10: Effectiveness of WEA Signals 

 

Disaggregating the data and comparing respondents with disabilities to respondents 

without suggests that survey respondents with disabilities were more responsive and attentive to 

the alert indicators (visual, sound, and vibration) than respondents without disabilities. Sixty-

three percent of respondents with disabilities indicated that the visual signal was effective at 

catching their attention; 56% for the vibration signal’s effectiveness, and 70% of respondents 

with disabilities indicated that the sound alert effectively got their attention. Interestingly, these 

values were lower for people without disabilities.  

Subsequently the data were disaggregated by disability type (Figure 11). Figure X shows 

that the vibration attention signal was the most effective at getting participants’ attention across 

disability types. The range of agreement with the statement “vibration attention signal was 

effective at getting my attention” was between 40% - 100% for people with varying types of 

disabilities. Figure 10 shows that individuals, across disability types, show that the sound alert 

was the least effective at gaining their attention. Only 20% - 40% of participants agreed with the 

statement that the sound alert caught their attention. 
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Figure 11: People with Disabilities Expressing Agreement 

 

After viewing the message, 91.9% of all the survey respondents indicated that the 

message was clear (Figure 12). Of those who responded to this question, the data shows that 

53.7% of survey participants with disabilities found the message clear, and 46.3% of survey 

respondents without disabilities found the message to be clear.  
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Thereafter, in Figure 13, we again disaggregated this data by disability type and found that 

this message was least clear for people with cognitive disabilities (8%), vision-related 

impairments/disabilities (8%), deafness (17%), lower-body physical limitations (17%), and those 

with other disabilities (17%). The only subgroup of people who indicated message clarity above 

20% are individuals who are hard of hearing or have another hearing related limitation (33%). 

Although respondents were offered an opportunity to explain what could have added clarity to 

better understand the message, none of our participants responded to this inquiry.   

Figure 13: People with disabilities indicating that they "understood the WEA message completely." 
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encouraging because it suggests that in an emergency that occurs during typical sleeping hours, 

these individuals can respond and readily take protective action.  

The survey also investigated the use of wearable technologies that currently, or in the 

future can receive WEAs, and 33% of respondents indicated that they use wearable technology 

like fitness trackers, smartwatches, smart glasses, smart clothing, or smart jewelry (Figure 14). 

When asked to describe the wearable technology used, 43% shared that they used a FitBit, 27% 

an Apple Watch, 11% used a Samsung device (smartwatch, gear watch, etc.), 7% indicated they 

used an iWatch, 6% shared they used a smartwatch but did not offer brand names, 4% said 

Garmin, 1% said pedometer and heart rate monitor (Figure 15).  

Figure 14: Wearable Technology Use 

 

Figure 15: Wearable Technology Types 
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We offered a supplementary question, “Do you wear your wearable technology while you 

are sleeping?” and only 17% indicated that they did so. The use of paired wearable technology to 

one’s mobile phone may increase the likelihood that the WEA signal can gain an individual’s 

attention to a WEA message.  

Figure 16: Mobile Phone Use Habits 
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indicated that their phones were usually in their pants or jacket pocket, 8% in hand, and 2% 

attached to a wheelchair or in lap. These close-to-body carrying habits may increase the 

likelihood that, despite potential phone case barriers experienced by 13% of respondents, the 

WEA message can gain the attention of individuals in the event of an emergency.  

Figure 17: Mobile Phone Placement 
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Figure 18: Technology Usage and Acquisition 
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Prior to inquiring about the accessibility and effectiveness of WEA messages in eliciting 

protective action in participants, the survey collected information about the technology access 

and usage from the respondents. Figure 18 illustrates that of the valid responses, most users 

(73%) who acquired a phone through federal and state income-related subsidies or discounts are 

respondents with disabilities. The figure also shows that respondents with disabilities expressed 

more agreement (55%) with the question about wearable technology usage (including assistive 

devices) such as a smartwatch, smart glasses, and smart clothing.  

Figure 19: Phone Type 
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phone, 1% had a device with both touchscreen and QWERTY capabilities, and 4% had a 

numerical keypad (Figure 19).  

One of the primary concerns of this study is whether WEA messages elicit protective 

action responses from the public. Figure 20 shows that, in the aggregate, 35% of respondents 

acted “immediately based on the information in the alert,” 37% acted by “looking out the 

window or going outside to check environmental cues,” 29% acted “after verifying the alert from 

another source,” 24% acted “after informing (or checking in) with loved ones.” Figure 21 

illustrates these results by disability status. Eighty-five percent of respondents with disabilities 

reacted “immediately based on the information in the alert” compared to 15% of people without 

disabilities. Seventy-nine percent of participants without disabilities responded by “looking out 

the window or going outside to check environmental cues,” in contrast, only 21% of respondents 

with disabilities did the same. Fifty-six percent of people with disabilities acted “after verifying 

the alert from another source,” compared to 44% of people without disabilities. Eighty-three 

percent of people with disabilities responded, “after informing (or checking in) with loved ones,” 

and 17% of people without disabilities responded similarly. Results show that respondents with 

disabilities heed the WEA message at greater rates than people without disabilities. 

Understanding why is outside of the scope of this research. But a qualitative study could 

investigate the reasons why people take or don’t take a particular protective action, and whether 

compliance varies by type of action and/or type of emergency. 
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Figure 20: Protective Actions 

 

Figure 21: Protective Action by Disability Status 
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on disability status. A binary logistic regression was used to examine the likelihood that a person 

with a disability would take protective action controlling income, education, gender, and race. 

Research Question 1: Association between WEA Awareness and Protective Action 

The Chi-square tests did not show any statistical significance association between WEA 

awareness and protective action, neither did any statistical significance emerge for this 

relationship when considering the interaction between disability status and WEA awareness. The 

WEA awareness questions asked whether participants had “heard of wireless emergency alerts 

(WEA)” prior to the survey and have they ever “received a WEA message on [their] mobile/cell 

phone similar to the examples below?” The protective actions inquired about several different 

responses that participants could have taken (Figure 20). The lack of statistical significance 

between WEA awareness and protective action association indicates that there is no relationship 

between WEA awareness and protective actions.  

Research Question 2: Association between WEA Attention Signal and Protective Action 

Chi-square tests were conducted to evaluate whether there was a statistically significant 

association between WEA attention signals and protective actions (or responses). There was no 

statistically significant association between WEA attention signals and responses. No statistical 

significance emerged when examining the interaction between WEA attention signals and 

disability status on protective actions. Descriptively, our data shows that WEA attention signals 

(vibration, visual, and sound) were effective at getting our participants’ attention but there is no 

notable relationship between protective actions and attention signal effectiveness. This is a 

surprising finding and warrants further investigation to understand what factors or components of 

the message (if any) motivate protective actions.  
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Research Question 3: Likelihood of PwD taking Protective Action considering 

demographics. 

This research study also sought to understand whether there were differences in 

protective action for people based on their demographic characteristics (race, poverty state, 

disability status, and education). The binary logistic regression recoded protective action as 0 for 

no action taken (disagree) and 1 as action taken (agree). Subsequently, the demographic 

characteristics were recoded. Disability status was recoded as disabled (1) and non-disabled (0); 

race as white (1) and nonwhite (0), bachelor’s degree and beyond (1), high school diploma/GED 

and below (0), and poverty was recoded as 25,000 and over (0) while $24,999 and below was 

(1). Age was recoded as well. Participants under 59 were coded as 0 and those over 60 were 

coded as 1. Age was coded in this manner based on the literature that suggests age is a 

significant factor in responding to emergency alerts for two age groups (those under 60 and those 

over 60) (Simmons and Sutter, 2013; Sorensen, 2000).  

This investigation conducted a logistic regression to assess how certain demographic 

characteristics may determine participants' protective actions. The assumptions of logistic 

regression were met for all variables before proceeding. Thereafter, for two of our protective 

action measures1, demographic characteristics were statistically insignificant variables in how 

people responded. However, for the protective actions, “I took action immediately based on the 

information in the alert” and “I [looked] out the window or [went] outside to check 

environmental cues,” there was a statistically significance in how people engaged with this 

action based on demographic characteristics. For the protective action, “I took action 

 
1  “I took action after verifying from another source,” and “after informing, or checking in, on loved ones” 
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immediately based on the information in the alert,” one’s age was an important indicator for how 

they responded, even when controlling for other demographic characteristics (Table 1).  

While disability status was a notable factor for how individuals engaged with the 

protective action, “I [looked] out the window or [went] outside to check environment cues” 

(Table 2).
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Table 1: Logistic Regression Models for Protective Action, “Immediate Action Based on Information” by Demographic 

 
Model 1 Model 2 Model 3 Model 4 Model 5 

Constant 
(Protective Action: Immediate Action Based on 

Information) 
 

Reference = Agree (1) 
  

.325 
(.364) 

.331 
(.466) 

1.193 
(1.135) 

1.142 
(1.242) 

-.010 
(1.539) 

Age 
Reference: 60 and older (1) 

1.409* 
(.325) 

1.412* 
(.742) 

1.407* 
(.742) 

1.389 
(.763) 

.947 
(.822) 

Disability Status 
 

Reference (1): Disabled  

 -.012 
(.645) 

 .069 
(.679) 

.173 
(.779) 

Race/Ethnicity 
 

Reference: White (1) 

  -.963 
(.1.193) 

-.939 
(1.216) 

-1.171 
(1.357) 

Education     1.678 
(1.429) 

Poverty Status 
 

Reference: Poverty (1) 

    -.439 
(1.345) 

-2 Log Likelihood 59.074 59.073 55.168 55.158 45.346 

Pseudo-R2 

(Nagelkerke R2) 
.116 .116 .125 .125 .140 
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As previously stated, age was a statistically significant indicator for whether an 

individual would take immediate action based on the information provided. Participants who are 

60 years of age and older have an 80% predicted probability of immediately acting based on the 

WEA message (Model 1). Whereas participants who are under 60 had a 19% predicted 

probability of taking the same protective action. This result is supported by prior research that 

states older adults are more likely to have an emergency plan which was positively associated 

with taking immediate protective action (Senkbeil et al., 2012). But other research has found the 

opposite effect with younger people being more likely to adhere to the WEA message (Chaney et 

al., 2013). It is worth noting that our population is “older,” with fewer participants in their late 

teens and 20s which may influence the phenomenon we see (Model 1). Model 2 shows that 

when controlling for disability status, participants over 60 had a predicted probability of 80% of 

taking this action which is not a change from the baseline model (Model 1). Model 3 displays the 

relationship between age and protective action controlling for race and ethnicity. The predicted 

probability of participants over 60 taking this action (80%) again does not change from the 

baseline model. But these were the only two control demographic variables where age remained 

statistically significant as Models 4 and 5 show. 

Moreover, only Model 1 passes the Omnibus Goodness of Fit Test. Therefore, age is 

better at predicting this protective action than chance alone. The remaining models fail the 

Omnibus Test and indicate that they are not improving the SPSS prediction with no variables in 

the model. In theory, considering several sociodemographic characteristics should yield more 

information about protective action and safety behaviors; however, this did not occur in practice.  
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In fact, as we added additional “controls” to understand more about participants who 

were 60+, the likelihood that they took action became insignificant. We elected to show these 

models despite statistical insignificance because the literature also has inconsistent findings. 

Some research has shown that the effect of education, age, and income should yield positive 

protective action because these individuals are more likely to have reliable safe shelter and 

resources (such as special emergency alert devices like the NOAA weather radios) that allow 

them to respond appropriately (Miran et al., 2018; Paul, 2011; Simmons and Sutter, 2011). While 

other studies argue that income and education were not significant factors in protective action 

which are like the results in this study (Silver & Andrey, 2014).  Hence, reinforcing the need to 

understand whether sociodemographic characteristics, such as education and poverty, interact 

with the context of the WEA message (i.e., proximity of the impending emergency and threat 

perception based on environmental factors).  

 The second protective action to yield statistically significant findings based on one’s 

demographic characteristic is “looking out of the window or checking outside.” This finding was 

statistically significant for people with disabilities even considering other demographic controls. 
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Table 2: Logistic Regression Models of Protective Action 

 
Model 1 Model 2 Model 3 Model 4 Model 5 

Constant 
(Protective Action: Window/Check Outside) 

CWO 
 Reference = Agree (1) 

  

1.190 
(.432) 

1.589 
(.949) 

1.801 
(.1056) 

1.692 
(1.120) 

21.057 
(23107.743) 

Disability Status 
 

Reference (1): Disabled  

-1.190* 
(.622) 

-1.350* 
(.642) 

-1.820** 
(.775) 

-1.777* 
(.785) 

-1.607* 
(.789) 

Race/Ethnicity 
 

Reference: White (1) 

 -.281 
(.942) 

-.289 
(1.057) 

.049 
(1.123) 

.487 
(1.264) 

Poverty Status 
 

Reference: Poverty (1) 

  .164 
(1.225) 

.784 
(1.400) 

.915 
(1.417) 

Age 
Reference: 60 and older (1) 

   -.724 
(.841) 

-.640 
(.831) 

Education     -19.969 
(23107.743) 

-2 Log Likelihood 60.322 57.204 45.844 44.770 44.682 

Pseudo-R2 

(Nagelkerke R2) 
.101 .128 .211 .222 .244 

Δ -2LL (Compared to Model)  3.118 (Model 1) 11.36 (Model 
2)* 

 1.162 (Model 3) 

***p<0.001, **p<0.01, *p<0.05 
Data Source:  CACP Wireless Survey Data, 2021 
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Model 1 shows the relationship between disability status and protective action (CWO2). 

We find that the predicted odds of looking out the window or checking outside (CWO) are lower 

for people with disabilities than people without disabilities by a factor of .304. Plainly speaking, 

people with disabilities have a 23% predicted probability of looking out the window or going 

outside to check for environmental cues. Model 2 illustrates the relationship between disability 

status and protective action CWO controlling for race/ethnicity. When we control for 

individuals’ race and ethnicity, people with disabilities have a 20% predicted probability of 

looking out the window or going outside to check for environmental cues. Model 3 demonstrates 

the relationship between protective action CWO and disability status controlling for 

race/ethnicity, and poverty status. In translation, the predicted probability of CWO is 13% for 

people with disabilities in contrast to people without disabilities controlling for race/ethnicity and 

poverty status. Model 4 shows that the predicted probability of checking outside or looking out 

of the window is 14% for people with disabilities.  

Lastly, Model 5 highlights the protective action relationship with disability status 

considering poverty, education, and race/ethnicity. In this model, the predicted probability of 

people with disabilities engaging in this protective action is 15% controlling for race/ethnicity, 

poverty, and education.  

The best fitting model is Model 3 because the difference is -2 Logged Likelihood (-2LL) 

is the largest between Model 2 and 3 and the difference is statistically significant (critical value = 

3.841). Although Model 4 has the highest pseudo R2, it appears that disability status in Model 3 

has greater statistical significance, which suggests Model 3 control variables (poverty status and 

race/ethnicity) better explain the likelihood of action occurring when we consider these other 

 
2 “I took action by looking out the window or checking outside” abbreviation 
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demographic characteristics when compared to the “null” model or chance alone. Therefore, the 

most salient considerations in determining people with disabilities’ likelihood of engaging with 

this protective action are poverty and race/ethnicity. The predicted probability of them doing so 

is lowest in this model. We will later discuss the implications of this result.  

Research Question 4. Message Clarity and Disability Status, Controlling for Background 

Characteristics 

A binary logistic regression was employed to assess the extent to which people with 

disabilities completely understood the WEA message when controlling for income, age, 

race/ethnicity, and education. There was no statistically significant association between WEA 

message clarity and disability status when considering these control variables. In fact, the logistic 

regression models show that there is equal likelihood that someone with disabilities from 

different race/ethnic backgrounds, poverty status, age, and educational attainment would 

completely understand the WEA message. This result indicates that demographic characteristics 

of people with disabilities do not statistically impact whether they are able to completely 

understand the WEA message. 

Discussion  
WEA Growth and Improvements 
 

In 2016, the FCC released updated WEA regulations [FCC 16-127; PS Docket No. 15-

91] that provided the following system updates: increased the maximum character length for 

WEA messages to 360 alphanumeric characters from the original limit of 90 alphanumeric 

characters and initiated the testing of Spanish-language alert messages. WEA 2.0 regulation also 

created a new alert classification entitled Public Safety Messages (PSA) which offers message 

recipients additional information beyond the 360 alphanumeric characters. This information is 

available to WEA recipients via hyperlinked URLs and phone numbers in the alert message. 
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Two years later, in 2018, the FCC [18-4; PS Docket No. 15-91; 15-94] released additional WEA 

regulations, referred to as WEA 3.0, which required emergency alerts to become geo-targeted 

which would ensure that only those in the impacted area would receive the WEA message. WEA 

3.0 also employed the preservation of alert messages, allowing users to retrieve the WEA 

messages for at least 24 hours.    

The advancements in WEA over the last five years have not gone unnoticed. As 

previously noted in this paper, survey respondents shared that the WEA messages are an 

improvement from prior years and overall “more effective” for several reasons including 

“reliability and timeliness,” “phone is always with me, unlike TV or radio,” “better at getting my 

attention,” “more specific, and the alerting methods combine to be very effective,” “direct 

immediate notification vs delayed radio-wide area notification,” “more prompt,” and “better 

detail[s].” Although most participants did not notice an improvement in WEA messages over 

time (52%), those who did indicate a difference highlight several shifts that the FCC has made in 

the last several years such as the WEA 2.0 regulatory requirement.  

Ninety-five percent of survey participants owned a working smartphone or basic cell 

phone and of these respondents 52% indicated their mobile wireless device was the primary 

mechanism by which they received emergency alerts. This data is important because it illustrates 

the primacy of mobile devices in the emergency notifications space and that modality might be a 

factor that motivates protective actions.  

Our data is overly representative of highly educated white individuals from higher 

income brackets. It also supports extant research that these individuals are better prepared to 

address and respond to emergency situations because they have higher access to technology. 
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Thus, this result supports and echoes the importance of ensuring universal access to accessible 

and affordable mobile devices.  

Looking Forward 
In the beginning of this paper, we discussed a preceding study that explored whether 

WEA awareness and exposure improved individual responses to the emergency at hand. In that 

study, they found a positive association between these variables. However, this study did not 

have similar findings. In the first research question, we investigated the association between 

protective action and WEA awareness and found no statistical significance between having prior 

WEA knowledge and subsequently taking a form of protective action. We hypothesize that this 

phenomenon may be due to participants not perceiving the emergency to be an immediate threat. 

Indeed, 31% of participants did not take action “because the emergency was not near me.” 

Whether respondents believed that the nearest emergency was near them did not vary based on 

prior WEA knowledge. Therefore, individuals are likely making judgment calls about the 

impending emergency based on information in front of them. Thus, this study shows that 

although WEA geo-targeted messages have been implemented, there is still work to be done to 

ensure that only those in the directly affected area are receiving messages to ensure that the 

public does not fall into the habit of disregarding the messages as “irrelevant.” 

Moreover, based on these results, we suggest that WEA alerting authorities consider 

including links that provide additional information about the severity of the emergency. For 

instance, some of the messages authorized by WEA agencies contain jargon such as “Sudden 

whiteouts. Icy roads. Slow down” (National Weather Alerts, 2019).3 Based on our participants, 

most individuals would understand this message. However, do they understand the repercussions 

 
3 This WEA message was issued to the following localities: Warren, NJ; Lehigh, PA; Morris, NJ; Northampton, PA; 
Sussex, NJ; Monroe, PA; Carbon, PA 
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of not adhering to the protective action? This message was issued to several New Jersey and 

Pennsylvania localities. But someone who is traveling through this area and not familiar with the 

seriousness of icy roads and black ice, may not take the appropriate protective action. Hence why 

we may see the lack of relationship between WEA knowledge and protective action.  

Sending agencies must offer supplementary information for potential travelers or 

individuals unfamiliar with the terrain where the geotargeted WEA message is being sent because 

individuals may not understand the importance of adhering to these region-specific alerts. Finally, 

although we found contrary findings to the initial study (Laforce et al., 2016), we argue that these 

new results show a need for more targeted emergency alerts coupled with supplementary 

information.  

As it relates to the role of demographic characteristics that influence protective action. 

We previously noted that the protective actions, looking out the window or checking outside and 

immediate action based on the information in front of me, yielded statistically significant 

differences in response based on disability status and age respectively. They remained 

statistically significant even when controlling for other characteristics. This finding is interesting 

because it leads us to inquire about risk perception and having ample emergency-related 

information. Luo et al. (2015) found that receiving disaster-related information and resources 

from multiple sources was positively associated with taking protective action by individuals who 

had little prior knowledge of the emergency at hand. Thus, we reiterate the importance of 

offering more descriptive information of the emergency event and the potential consequences of 

not heeding protective action instruction. Further, because there is still limited public 

understanding that WEA messages are only sent to the affected area, ensuring that the message 

iterates that the emergency is nearby and warrants the appropriate action.  
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Conclusion 
The feedback from our survey participants on how WEA messages can be further 

improved indicates that additional interventions are needed. As previously mentioned, there must 

be greater accessibility for people based on linguistic needs (e.g.: American Sign Language, 

Spanish, Chinese, etc.). We also found that participants felt that better training is needed for 

WEA message originators to improve the quality of the message content and better inform 

protective actions needed. Some of these recommendations are considerations that interested 

stakeholders have advocated for in the past, such as disseminating WEA in different languages 

and improved message content training for Alerting Authorities. Other noted suggestions provide 

new insight into the needs of the public such as the option to select which attention signals they 

receive. For people with hearing disabilities or deafness, a sound signal may be unhelpful and 

unnecessary. It may be useful to provide subscribers with the opportunity to customize alert 

notifications.  

Because this research’s overarching aim seeks to understand how access can be increased 

in WEA messages, the alternative formats of WEA message dissemination that participants 

favored warrant further discussion. The FCC, mobile phone manufacturers, and the Department 

of Homeland Security’s Integrated Public Alert and Warning System should continue to enhance 

WEA. Feasible alternate mechanisms for emergency alerting that are inclusive and more 

accessible to people with disabilities, such as ASL video alerts, live video/audio streaming of 

news broadcasts, and use of icons, graphics, and maps in the alert message should be on the list 

of WEA 4.0 updates. This study has illustrated that though WEA has made substantial progress, 

more inclusive training and refining of geo-targeting remain pertinent goals. Moreover, while the 

FCC should consider additional refinements to improve the accessibility of WEA messages, the 
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research findings in this paper illustrate the monumental progress that has been made in recent 

years.  
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