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Abstract

Objectives—In the United States, Black individuals have higher stroke incidence and mortality 

when compared to white individuals and are also at risk of having lower stroke knowledge 

and awareness. With the need to implement focused interventions to decrease stroke disparities, 
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the objective of this study is to evaluate the feasibility and efficacy of an emergency department-

based educational intervention aimed at increasing stroke awareness and preparedness among a 

disproportionately high-risk group.

Materials and Methods—Over a three-month timeframe, an emergency department-based, 

prospective educational intervention was implemented for Black patients in an urban, academic 

emergency department. All participants received stroke education in the forms of a video, written 

brochure and verbal counseling. Stroke knowledge was assessed pre-intervention, immediately 

post-intervention, and at one-month post-intervention.

Results—One hundred eighty-five patients were approached for enrollment, of whom 100 

participants completed the educational intervention as well as the pre- and immediate post- 

intervention knowledge assessments. Participants demonstrated increased stroke knowledge from 

baseline knowledge assessment (5.35 ± 1.97) at both immediate post-intervention (7.66 ± 2.42, 

p<.0001) and one-month post-intervention assessment (7.21 ± 2.21, p<.0001).

Conclusions—Emergency department-based stroke education can result in improved knowledge 

among this focused demographic. The emergency department represents a potential site for 

educational interventions to address disparities in stroke knowledge.
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INTRODUCTION

Stroke is a leading cause of death and long-term disability in the United States (US).1 Along 

with many known modifiable risk factors, ethnic and racial differences in risk for stroke 

have also been identified. Specifically, Black individuals have a higher incidence of stroke 

when compared to whites and have the highest stroke death rate among racial groups in 

the US.2 The racial disparity in stroke incidence and mortality is most notable in younger 

adults. The stroke incidence rate among Black adults age 45–54 is four times higher than 

that of white adults of the same age.3 Stroke mortality in Blacks is three times that of 

non-Hispanic whites for patients younger than 65 years.4 While overall stroke mortality is 

decreasing, the disparity has persisted, with death rates for Black adults declining at a slower 

rate than whites.5 In order to decrease these stroke disparities, it is important to focus on the 

factors contributing to higher incidence and mortality in Black communities with focused 

interventions to address these factors.6

A component of this excess risk among Black adults is attributed to higher prevalence 

of vascular risk factors including hypertension, diabetes, and obesity.7 However, 

this is a complex issue that extends beyond patient level characteristics and also 

involves other factors including disparities in stroke awareness and access to care. 

Inequities have been described in access to acute stroke treatment and rates of 

thrombectomy, stroke rehabilitation, and stroke preventative services.8, 9 Multiple studies 

also describe racial/ethnic disparities in public awareness and recognition of common 

stroke symptoms.10, 11, 12, 13 For example, Black individuals are less likely to recognize 

headache, visual symptoms, and difficulty speaking as stroke symptoms.13 Given the time 
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sensitive nature required for stroke intervention and treatment, education campaigns have 

been developed to improve public awareness of the stroke risk factors, signs/symptoms of 

stroke, and knowledge of appropriate actions to take when concerned for stroke.14

Previous models of interventions for stroke knowledge disparities have centered around 

community education and among patients discharged from the hospital setting.15, 16, 17, 18, 19 

The Emergency Department (ED) represents a possible site for an education-based 

intervention to address stroke knowledge that has not yet been adequately explored. For 

many at-risk patients, the ED may be their only point of contact with the healthcare system, 

particularly those who use the ED rather than routine primary care visits for management 

of chronic risk factors. Given the potential impact on high risk patients in this setting, we 

designed a study to evaluate the effectiveness of an ED-based educational intervention aimed 

at increasing stroke awareness and preparedness.

METHODS

Study design and setting

This study was a prospective single-arm educational intervention among patients presenting 

to the ED at an urban academic medical center in the Southeast United States that is both 

a Level 1 trauma center and comprehensive stroke center. Enrollment was conducted from 

December 2020 to February 2021. Follow-up took place from January 2021 to April 2021. 

The study received approval from the University of Alabama at Birmingham Institutional 

Review Board, and participants provided verbal consent to participate in the study.

Trained study personnel, primarily two medical student research assistants, screened ED 

patients, enrolled all participants, delivered the educational intervention in a standardized 

manner, performed follow-up phone interviews, and collected study data.

Selection of participants

Trained study personnel screened patients upon their arrival to the ED while in the ED 

waiting room using inclusion and exclusion criteria listed below. Given the increased risk 

for stroke, Black patients triaged with non-life-threatening complaints were approached for 

participation in the study. Patients presenting with a medical condition limiting their ability 

to safely participate, including patients with concern for acute stroke, acute myocardial 

infarction, trauma, acute psychosis, those triaged as high acuity (Emergency Severity Index 

1 or 2), and patients with vital sign instability were excluded. Patients were also excluded if 

they were in police custody, were non-English speaking, or had no phone number to provide 

for follow-up call. Finally, this study was conducted during the COVID-19 pandemic, so 

for the safety of both participants and study personnel, patients with symptoms suggesting 

COVID-19 were excluded.

Participants’ evaluation and medical care were not delayed by these interventions. If any 

study activities were interrupted by medical care, the patient was approached later in 

their ED evaluation to complete the necessary activities. Participants who were unable to 

complete the entire initial encounter including the immediate post-intervention assessment 

were excluded from the final analysis.
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Interventions

Prior to the educational intervention, participants provided contact information for follow-

up and basic demographic information. Participants then underwent a baseline knowledge 

assessment (Appendix 1). The 12-question multiple choice quiz used was adapted with 

permission from the Emergency Department Patient Education Center Stroke Quiz.20 Each 

correct answer was worth one point for a total possible score of 12. Four additional 

self-efficacy questions adapted from previously validated self-efficacy scales were also 

included in this quiz.21 For the self-efficacy questions, the participants were asked to rate 

“How confident are you that you can…” on a five-point scale (0=not at all confident, 

1=somewhat confident, 2=moderately confident, 3=very confident, 4=completely confident). 

For example, “How confident are you that you can recognize the signs of stroke in 

yourself?” Participants were given the option to fill out the assessment themselves or 

have it read to them by study personnel, and therefore literacy was not a limiting factor 

for participation. After the baseline assessment, patients participated in a multimodal 

educational intervention consisting of a two-and-a-half minute stroke educational video 

developed by the Centers for Disease Control and Prevention (CDC), a stroke patient 

education handout also developed by the CDC, and a scripted one-on-one counseling 

session with study personnel.22, 23 The video and handout developed by the CDC is 

available on their website for no charge, and our reference of and use of this material 

does not constitute endorsement or recommendation by the U.S. Government, Department 

of Health and Human Services, or CDC.24 The counseling session aimed to reinforce 

salient points covered in the video and the educational brochure. The three modes of 

education provided information on a lay description of stroke, signs/symptoms of stroke, 

both modifiable and non-modifiable risk factors for stroke, and appropriate action to take 

when concerned for stroke. The information covered in the quiz was covered in at least one 

of the three educational modalities. The total duration of the educational intervention was 

10–15 minutes.

Outcomes

Immediately following the educational intervention, participants completed an identical 

post-intervention knowledge assessment. All patients enrolled received the study 

intervention.

Follow-up consisted of a phone interview approximately one month after initial enrollment 

during which the participants completed the knowledge assessment for a third time. At 

least six attempts were made to follow-up all participants including phone calls to alternate 

numbers and communication via email, when provided.

Data analysis

Data were collected and entered into a coded spreadsheet to ensure confidentiality. Data 

analysis included descriptive statistics, independent t-tests and ANOVA (i.e., initial 12-point 

knowledge assessment by sex[male, female], insurance status [private, Medicare/Medicaid, 

self-pay], education level [some high school/high school, some college/college, other], 

primary care physician [yes, no]) and paired sample t-tests (i.e., pre/post, post/follow-up, 

and pre/follow-up 12-point knowledge assessment comparisons). A p-value of <0.05 was 
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considered significant. All statistical analyses were performed using JMP® Pro 14 (SAS 

Institute Inc., Cary, NC, 1989–2021).

RESULTS

Of the 185 patients who were approached, 103 participants (55.7%) consented and were 

enrolled in the study. Three participants were not included in the final data analysis because 

they were unable to complete the post-intervention knowledge assessment. Two of these 

excluded participants had study participation interrupted by necessary medical care and 

one participant declined further participation after the initial knowledge assessment. Of 

the 100 participants eligible for follow-up, 57 participants (57%) completed this follow-up 

knowledge assessment. This process is summarized in Figure 1.

The participant demographics are summarized in Table 1. The mean age of the participants 

was 45.6 years (range 19–93 years). The sample consisted of slightly more men (52%) 

than women. Almost one-third (30%) of the participants were uninsured. Fifty-eight percent 

of the participants had a high school degree or less. More than three-fourths (86%) of 

the participants had at least one stroke risk factor; the most common was obesity (46%) 

followed by current tobacco use (42%) and hypertension (37%), respectively.

Participants’ knowledge assessment scores were significantly higher after the educational 

intervention (Table 2). Participants scored an average of 19.3 percent higher on the 

immediate post-intervention assessment when compared to the initial knowledge assessment 

(t(99)=11.61, p<.0001). Between the immediate post-intervention time point and one-month 

follow-up, participants’ scores decreased by an average of 7.9 percent (t(56)=−3.85, 

p=.0003). However, knowledge assessment scores at one-month follow-up remained 12.4 

percent higher than scores on the initial assessment (t(56)=5.28, p<.0001). When stratified 

by age (Table 2), older adults age 65 and older did not have a significant increase their 

scores on the knowledge assessment after the intervention. While pre-intervention scores 

among age groups did not significantly differ, younger adults scored significantly higher on 

the one-month follow-up assessment when compared to those 65 years and older.

Ordinal information was most commonly forgotten at one-month follow-up. For example, 

on the initial assessment, 17% of participants chose the correct answer for the question 

that required participants to rank stroke among the nation’s leading causes of death. 

This improved to 70% on the immediate post-intervention assessment, but only 21.1% 

of participants remembered this at one-month follow-up. Alternatively, knowledge about 

what a stroke is, risk factors for stroke and warning signs of stroke was most commonly 

gained after the intervention and also retained at one-month follow-up. Furthermore, post-

intervention participant knowledge regarding actions to take when concerned for stroke 

was pronounced. Participants who chose the correct action of calling 9–1-1 if they noticed 

warning signs of a stroke in themselves or someone else increased from 82 percent to 96 

percent immediately after the educational intervention. Those who correctly chose to call 

for help right away after noticing these signs increased from 85 percent on pre-intervention 

assessment to 95 percent at one-month follow-up.
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Male participants scored significantly lower on the initial knowledge assessment than did 

female participants (4.92 versus 5.75 respectively, p=.034). Those with Medicare/ Medicaid 

and those in the self-pay category scored significantly lower than did those with private 

insurance (5.14 versus 4.97 versus 6.15 respectively, p=.049). Participants with only “some 

high school education”/ high school degree scored significantly lower than did participants 

with “some college education”/ college degree (4.83 versus 6.24 respectively, p=.006). 

Those with no stroke risk factors scored significantly lower on the initial assessment than 

those with at least one stroke risk factor (4.29 versus 5.52 respectively, p=.029). Finally, 

participants who reported having no primary care physician (PCP) scored significantly lower 

than those with a PCP (4.53 versus 5.81 respectively, p=.001).

Participants reported significantly increased confidence in all four self-efficacy statements 

both immediately and at one-month follow-up. At one-month follow-up, 93 percent 

of participants indicated they were “very confident” or “completely confident” in both 

recognizing the signs of stroke in themselves (compared to 31 percent indicating this level 

of confidence pre-intervention) and also in a family member/friend (compared to 42 percent 

pre-intervention). Also, at one-month follow-up, 96.5 percent of participants indicated they 

were “very confident” or “completely confident” regarding calling 9–1-1 if they or someone 

near them had signs of a possible stroke as well as getting to the hospital immediately after 

noticing the warning signs of a stroke, compared to 84 percent of participants indicating this 

level of confidence for both hypothetical actions before the intervention.

Forty-three percent of participants were lost to follow-up (Figure 1), a majority of whom 

could not be reached by phone. Some participants declined further participation at the time 

of the follow-up phone call. Those who were lost to follow-up, when compared to those 

who completed the follow-up assessment, were significantly more likely to be male (62.79 

percent versus 36.84 percent, p=.01) and lack a primary care physician (51.16 percent versus 

24.56 percent, p=.006) when compared to those who completed the one-month follow-up 

assessment (Table 1). The participants who did not complete the follow-up assessment 

were also more likely to have a high school education or less (67.44 percent versus 50.88 

percent) and be uninsured (34.88 percent versus 26.32 percent) when compared to those who 

completed the follow-up, though these trends did not reach statistical significance.

A final sub-group of patients warranting special attention are those who declined 

participation in the study prior to enrollment. Those declining participation in the study 

were more likely to be female (62.2 percent) and had a mean age of 40, which is in contrast 

to the overall study population which was more likely to be male (52 percent) and slightly 

older (mean age of 45.6). The chief complaint wasn’t collected on all patients who declined 

participation. However, this information was collected on some of the participants and of 

these, over two-thirds (69%) were presenting to the ED with a chief complaint of acute pain 

(n=35).

DISCUSSION

Health disparities are profoundly apparent in EDs throughout the US. The ED is a 

unique setting in that it is available at any time, and service to both the advantaged and 
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disadvantaged is guaranteed under the law.25 With nearly 140 million people seeking care 

each year, the ED has been described as “the only site where the most disenfranchised 

persons can be reached.” 26, 27 Furthermore, many patients with chronic illnesses use the 

ED rather than routine primary care for both their emergent and non-emergent medical 

needs.28 As summarized in Table 1, a majority of the participants in our study had at least 

one stroke risk factor. Of note, this study population consisted of lower acuity patients and 

therefore likely underestimates the presence of risk factors of the general ED population. 

Nonetheless, this demonstrates the prevalence of patients with risk factors in this setting. 

Given the general accessibility of the ED and the reality that the ED may be the only 

point of contact with the healthcare system for many at-risk patients, the ED is potentially 

an ideal site for providing education to improve stroke knowledge and awareness. This 

study demonstrates that an ED-based educational intervention is feasible and effective at 

promoting short-term retention of high-yield information about stroke awareness among a 

disproportionately high-risk group.

Prior studies in this setting have yielded encouraging results. Stroke educational 

interventions performed in the ED, specifically those utilizing multiple methods for 

education, have been shown to be effective in increasing both immediate and retained 

stroke knowledge.20, 29, 30 These previous studies enrolled all-comers in the fast-track, 

low acuity waiting room of an urban ED. 20, 29, 30 The present study employs the ED 

as a location for providing this education specifically for Black patients as a means to 

address stroke disparities, particularly disparities in stroke knowledge. We demonstrate 

that stroke education does improve immediate and short-term knowledge among this 

demographic. Furthermore, the sustained increase in knowledge of appropriate action to 

take when concerned for stroke suggests that behavioral intent was positively affected by 

this intervention. Also, knowledge about stroke risk factors and stroke signs/symptoms 

was significantly increased by the intervention and retained at follow-up. This is crucial 

as behavioral intent to promptly seek medical attention when concerned for stroke is only 

beneficial if one is able to recognize signs/symptoms of stroke in themselves or someone 

else.

We found less familiar facts about stroke, such as where this disease process ranks among 

causes of death, to have lower retention at follow-up. While the concept of stroke a leading 

cause of death is an important principle, the exact ranking of it among causes of death may 

be less relevant. Future interventions should focus material and evaluation on knowledge 

that could ultimately improve patient outcome (e.g. recognition of stroke signs/symptoms 

and appropriate action when these are recognized) in order to improve knowledge retention.

Further analysis revealed factors that may be associated with lower initial stroke knowledge 

scores. Prior studies have suggested older age and lower level of education as being 

predictive of lower stroke knowledge. 31 Also, some studies have found lower stroke 

knowledge among men, though data are conflicting.31 Although our study did not find 

significant difference in initial knowledge scores among different age groups, older 

participants did have significantly lower scores when compared to younger adults at one-

month follow-up. While this intervention proved effective for education of younger and 

middle-aged adults, further investigation is needed to develop an appropriate strategy for 
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providing stroke education to older adults. In our study, participants who scored lowest on 

the initial stroke assessment were male, had a high school education or less, had Medicare/

Medicaid or were self-pay, had no stroke risk factors, and did not have a primary care 

physician. It will be important to consider these factors when planning future focused 

educational interventions for those at risk for lowest baseline stroke knowledge.

As stated previously, 57 percent of participants completed the one-month follow-up 

assessment. Further analysis of the participants who didn’t complete the follow-up 

assessment is also important in planning future interventions. While we can’t determine 

if the group lost to follow-up would actually differ in level of knowledge retained, this 

group may represent a higher risk group. Those lost to follow-up were more likely to 

be male and to lack a primary care physician. There was also a trend, though it did not 

reach significance, toward lost-to-follow-up participants having a high school education 

or less and being uninsured. It’s important to note the demographic similarities between 

participants lost to follow-up and participants with the lowest pre-assessment knowledge 

scores. Black individuals who are male or lack a primary care physician as well as those 

without insurance or with only a high school degree or less may be particularly important 

groups to focus on with future interventions.

When planning ED-based education, it is important to keep in mind that patients 

typically present with a specific medical issue or concern. It is reasonable to suppose 

that those presenting with acutely painful conditions may be less willing to participate 

in an educational intervention. It may initially seem as if this may provide a barrier to 

implementation of this intervention in this setting. This does not, however, exclude the 

ED a site for these interventions. Patients typically come with at least one family member 

or friend who would presumably not have the same level of distraction that the patient 

may have. Even if a patient is distracted by pain or busy receiving medical evaluation, the 

patient’s family members or friends present who may also be suitable targets to receive 

education. Unfortunately, we were not able to include visitors in our study because they 

were not allowed in the ED during the enrollment period given COVID-19 precautions. ED 

visitors, however, are an important group to consider with future educational interventions.

LIMITATIONS

Forty-three percent of participants were lost to follow-up at one month, placing the study at 

risk of attrition bias. Also, the participants in this study were limited to one racial group, 

this chosen because of the known increased risk for stroke and existing disparities. We are 

therefore unable to ascertain the generalizability to other high-risk groups. The study was 

also conducted during the COVID-19 pandemic, which may have influenced the patients 

coming to the ED, also limiting the generalizability of our findings during non-COVID 

times. Lastly, although this study measured behavioral intent, actual behavioral change as a 

result of the intervention was not assessed.

When considering barriers to implementation of this intervention in other ED’s, it is 

important to consider the personnel requirement. As mentioned above, this study utilized 

trained study personnel in the intervention portion to deliver the verbal counseling. This 
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component reinforced key material covered in both the video and the brochure. While it 

is ideal to have this counseling component as a second verbal component to minimize any 

literacy barriers and to reinforce the material, it is possible to deliver two of the three 

components of the intervention with minimal personnel requirement.

CONCLUSION

In conclusion, this study indicates that stroke education provided in the ED results in 

improved knowledge among Black individuals. Given these positive results among this 

demographic, the ED is a promising site for future educational interventions to address 

disparities in stroke knowledge.
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Figure. 1. 
Participant Screening and Enrollment
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Table 1.

Participant Demographics [n(%)]

Variable Total
(n=100)

Follow-Up

Yes
(n=57)

No
(n=43)

Sex *

 Male 52 (52) 21 (36.84) 27 (62.79)

 Female 48(48) 36 (63.16) 16 (37.21)

Age (years)

 Mean ± SD 45.58 ± 15.61 45.21 ± 14.38 46.07 ± 17.27

 Median, Range 44, 19–93 45, 19–69 41, 20–93

Highest Level of Education Completed

 Some High School 20 (20) 8 (14.04) 12 (27.91)

 High School 38 (38) 21 (36. 84) 17 (39.54)

 Some College 23 (23) 14 (24.56) 9 (20.93)

 College 14 (14) 11 (19.0) 3 (6.98)

 Masters/Professional Degree 3 (3) 2 (3.51) 1 (2.33)

 Other 2 (2) 1 (1.75) 1 (2.33)

Insurance Status

 Self-Pay 30 (30) 15 (26.32) 15 (34.88)

 Medicaid 19 (19) 11 (19.30) 8 (18.61)

 Medicare 25 (25) 13 (22.81) 12 (27.91)

 Private 26 (26) 18 (31.58) 8 (18.61)

Medical History

 Hypertension 37 (37) 24 (42.11) 13 (30.23)

 Diabetes*** 19 (19) 15 (26.32) 4 (9.30)

 Hyperlipidemia 20 (20) 14 (24.56) 6(13.95)

 Obesity (BMI ≥ 30) 46 (46) 28 (49.12) 18 (41.86)

 Atrial Fibrillation 7 (7) 6 (10.53) 1 (2.33)

 Prior stroke 5 (5) 3 (5.26) 2 (4.65)

 Prior transient ischemic attack 5 (5) 4 (7.02) 1 (2.33)

 Smoking-current** 42 (42) 18 (31.58) 24 (55.81)

 Smoking-former 20 (20) 9 (15.79) 11 (25.58)

Number of Stroke Risk Factors

 0 14 (14) 9 (15.79) 5(11.63)

 1 35 (35) 20 (35.09) 15 (34.88)

 2*** 27 (27) 9 (15.79) 18 (41.86)

 ≥3* 24 (24) 19 (33.33) 5(11.63)

PCP? *
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Variable Total
(n=100)

Follow-Up

Yes
(n=57)

No
(n=43)

 Yes 64 (64) 43 (75.44) 21 (48.84)

 No 36 (36) 14 (24.56) 22 (51.16)

BMI: Body Mass Index, PCP: Primary care physician

*
p<.01

**
p=.015

***
p=.03
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Table 2.

Participant Knowledge Assessment Scores

Knowledge Assessment (12 points possible) Total (n=100) Age <35 (n=29) Age 35–64 (n=60) Age 65+ (n=11)

Pre- Intervention 5.35 ± 1.97 5.13 ± 2.21 5.48 ± 1.96 5.18 ± 1.33

 Mean ± SD 5, 1–11 4, 1–10 5, 1–11 5, 3–8

 Median, Range

Immediate Post- Intervention 7.66 ± 2.42*
8, 2–12

8.10 ± 2.47*
8, 3–12

7.67 ± 2.38*
8, 2–12

6.45 ± 2.25
7, 3–10

 Mean ± SD

 Median, Range

One-month Post- Intervention
7.21 ± 2.21

*,†

7, 1–11
7.29 ± 2.23*
7.5, 3–10

7.36 ± 2.24
*,†

8, 1–11

5.5 ± 1.29
5.5, 4–7

 Mean ± SD

 Median, Range

*
p<.001 compared to Pre- score, paired samples

†
p<0.005 compared to Immediate Post- score, paired samples
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