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Abstract

Background: African Americans have a higher incidence of early-onset stroke and poorer 

stroke-related outcomes than other race/ethnic groups.

Objectives: Our two-arm, randomized controlled trial was implemented to assess efficacy of the 

nurse-led, Stroke Counseling for Risk Reduction (SCORRE) intervention in reducing stroke risk 

in young African American adults by improving accuracy of perceived stroke risk and lifestyle 

behaviors (i.e., diet, physical activity, smoking cessation). Stroke knowledge, behavior change 

readiness, and perceived competence to live a healthy lifestyle were also explored as secondary 

outcomes.

Methods: African Americans aged 20–35 years, recruited from an urban university and 

surrounding community, were randomized to SCORRE or an attention-placebo control group 

receiving safe sex education. Data were collected pre-intervention, immediate post-intervention, 

and at 8 weeks. Multilevel models were used for primary outcome analyses.
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Results: Participants (n = 106) were mostly in their mid-20s, female, college students, and 

averaged about three modifiable stroke risk factors. Compared to the control group, participants in 

the intervention group had, on average, a significant increase in accuracy of perceived stroke risk 

post-intervention, a greater change in perceived competence to live healthy, and greater increase in 

dietary components at 8 weeks. Significant changes were not found in physical activity and other 

outcomes.

Discussion: These findings suggest that SCORRE is a promising intervention to reduce stroke 

risk among young African American adults. Results will inform a more robust, randomized 

controlled trial of SCORRE to have an age, culture, and gender-focused intervention that 

effectively reduces stroke risk among African Americans early in life.
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The rise of stroke in young adults calls for greater attention to increase prevention 

efforts. Over the past decade, researchers have documented increased hospitalizations for 

stroke, up to 30%, among adults aged 18–44 (George et al., 2017; Kissela et al., 2012). 

Similarly, a decade of racial and ethnic stroke disparities from prevention to recovery 

has been documented (Cruz-Flores et al., 2011; Gutierrez & Williams, 2014). Compared 

to Whites, Black individuals 20–44 years old have a twofold higher incidence of stroke 

that increases threefold between ages 45–54 (Kissela et al., 2012). Additionally, Black 

individuals experience more severe, disabling strokes and higher mortality rates (Feng et 

al., 2009; Tsivgoulis et al., 2014). Studies have demonstrated that hypertension, diabetes, 

and obesity have contributed to the increase of stroke in young adults, and these factors are 

disproportionately observed in young African Americans (AA) (Aigner et al., 2017; George 

et al., 2017). Although stroke pathogenesis and subtype may vary in young adults and by 

race (George et al., 2017; Yahya et al., 2020), recommendations for early detection and 

intervention to prevent or delay stroke include control of risk factors and lifestyle change in 

early adulthood (i.e., 20–35-year-old; Yahya et al., 2020).

Early adulthood is an integral period in which individuals start to make their own lifestyle 

choices. Researchers of the Coronary Artery Risk Development in Young Adults (CARDIA) 

study found that maintaining a healthy lifestyle at ages 18 to 30 is associated with 

reduced cardiovascular disease risk in middle age (Liu et al., 2012). However, many young 

adults do not associate their health behaviors with risk of future stroke (American Heart 

Association [AHA], 2011; Aycock & Clark, 2016). We found that young AA had less than 

ideal cardiovascular health, inadequate knowledge of stroke risk factors, and inaccurate 

perceptions of future stroke risk (Aycock et al., 2015, 2017). To address this, Aycock et 

al. (2017) developed the Stroke Counseling for Risk Reduction (SCORRE) intervention, a 

theory-based, nurse-led, primary stroke prevention intervention that is age- and culturally 

tailored to young adult AA to increase their stroke knowledge, perceptions, and lifestyle 

behaviors.

SCORRE is based on the Health Belief Model (HBM; Rosenstock, 1974) and Precaution 

Adoption Process Model (Weinstein, 1988), which together, propose that preventive 
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behaviors are adopted through a series of decisional changes influenced by individual 

perceptions and beliefs. SCORRE was designed to change these perceptions by promoting 

lifestyle behavior change. The initial components of SCORRE that target these theoretical 

goals are a stroke education brochure and video, a nurse-led, cardiovascular risk counseling 

session, and a behavioral risk reduction diary (Aycock et al., 2017).

The SCORRE intervention was found to be feasible and acceptable in a sample of AA 

(N = 30) men and women aged 20–45. Findings from the feasibility study (Aycock et 

al., 2017) informed refinement of the SCORRE intervention and a plan for more rigorous 

methods. The age range was narrowed to 20–35 to include adults earlier to have the greatest 

effect on risk reduction. Readiness for behavior change and perceived competence to live 

a healthy lifestyle were added to identify potential mechanisms of behavior change action. 

Motivational text messages were also added and are consistent with the HBM in that they 

serve as cues to action to influence health behavior change. Lastly, extending the follow-up 

from 6 to 8 weeks and changing from a control group (stroke education brochure only) to an 

attention–placebo control group that equates with the same level of interpersonal interaction 

and intensity as the SCORRE group (i.e., safe sex education brochure, and video and text 

messages; Aycock et al., 2018), added rigor to the intervention testing.

This paper reports findings from a pilot study testing the refined SCORRE intervention. 

The study’s aims were twofold: Test the initial efficacy of the SCORRE intervention in 

improving accuracy of perceived stroke risk and targeted risk reduction behaviors (i.e., diet, 

physical activity, and smoking cessation). We hypothesized that SCORRE participants (a) 

would have more accurate perceptions of their risk of stroke at post-intervention, and (b) 

would be more likely to increase targeted risk reduction behaviors from baseline to 8 weeks 

than participants receiving the attention–placebo control activities. The second aim was to 

explore changes in theoretical mechanisms of the interventions (i.e., knowledge of stroke 

risk factors, readiness for behavior change, and perceived competence to live a healthy 

lifestyle) from baseline to post-intervention and 8 weeks and the relationships of these 

mechanisms to risk reduction behaviors.

Methods

Design

The design was a parallel group, two-arm, randomized controlled trial with three data 

collection time points: baseline/pre-intervention and immediately post-intervention (Visit 1), 

and an 8-week follow-up (Visit 2). Participants were randomized in a 1:1 ratio in blocks 

of 10 to SCORRE or the attention–placebo control group. Participants were blinded to 

treatment group.

Sample and Recruitment

The sample eligibility criteria were self-identified (a) AA or Black, (b) 20–35 years old, 

(c) had at least one modifiable stroke risk factor, and (c) had a cell phone to receive text 

messages or email addresses. Individuals were excluded if they had a history of transient 

ischemic attack (TIA) or stroke. Convenience and snowball sampling were used to recruit 
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participants from a large southeast urban university setting and the surrounding area. The 

study was advertised using flyers at different sites (e.g., campus, churches, hair and nail 

salons, barber shops, eateries), word of mouth, and internet sites (e.g., Craigslist).

A power analysis was conducted using Java Applets 22 computer software (Length, 2018) 

to estimate the sample size. To detect meaningful changes in diet, physical activity, and 

cigarette smoking targets, we defined effect sizes as a 60% increase in the number of 

participants engaging in recommended physical activity (Aycock et al., 2017) and 50% 

decrease in number of cigarettes smoked (Brown, 2013). Assuming 90% power, .05 level of 

significance, and a one-tailed test, the needed sample size was 92 participants. Assuming a 

20% attrition rate, the target sample size was 116 participants (58 per group).

SCORRE Intervention

SCORRE is an in-person, one-on-one intervention with five components (reported in 

Aycock et al., 2017); the first three are provided during one 90-min visit and the remaining 

over 8 weeks. Participants (a) read a brochure about stroke in AA from the former National 

Stroke Association; (b) watched an investigator-developed, 16-min video of six AA adults 

ages 20–44, four experienced strokes and discussed how it affected their lives, and two 

without stroke discussed lifestyle changes made to reduce stroke risk; (c) received the 

AHA’s Life’s Simple 7 (LS7) cardiovascular risk assessment and education (AHA, 2018) 

tool coupled with stroke risk reduction counseling from a nurse practitioner who included 

a comparison of their perceived versus actual stroke risk; (d) completed an 8-week, printed 

behavior-specific, daily risk reduction diary, based on one less than ideal behavior (i.e., diet, 

physical activity or smoking cessation), they chose to work on over 8 weeks; and (e) weekly 

text messages with risk reduction behavior tips and a reminder to complete the daily diary.

Attention-Placebo Control

The attention–placebo control component was a nurse-led, individual session with five 

components: (a) a safe sex brochure from Planned Parenthood (2016; (b) a 23-min video on 

HIV/STD prevention from the Centers for Disease Control and Prevention [CDC], (Warner 

et al., 2008)); (c) printed results of participants’ health indicators (e.g., blood pressure, blood 

glucose) but no risk reduction counseling or select stroke risk reduction behavior to work 

on over the 8-week period; (d) a daily diary with an open-ended question of what step was 

taken each day to improve their health; and, (e) weekly text messages with safe sex tips and 

a reminder to complete the diary.

Instrumentation

A research team member interviewed participants to obtain their demographics and stroke-

risk-related health histories. Primary behavioral and theoretical outcomes were measured 

with self-report questionnaires and/or physiological health indicators. A diary was used to 

track the behavioral outcomes during the 8-week period.

Primary Behavioral Outcomes

Dietary Behaviors—Diet was measured with the five dietary components from the AHA 

LS7 program (2018). Participants completed a self-report questionnaire that asked about 
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their typical average intake of fruit and vegetables in cups per day, servings of fiber-rich 

whole grains per day, fish per week, sugar-sweetened beverages per week, and sodium 

intake in general. Participants received one point for each component considered “ideal” 

for an overall diet score of 0–5; higher scores indicate better dietary behaviors (Table 1). 

This dietary measure is associated with stroke risk in Black individuals (Kulshreshtha et 

al., 2013) and consistent with a diet recommended by the AHA to lower stroke risk (Lloyd-

Jones et al., 2010). For further validation of the LS7 dietary measure, we also administered 

the Block Brief 2000 Food Frequency Questionnaire (BBFFQ), a validated 70-item food list 

(Block et al., 1990). Corresponding dietary components between the LS7 and BBFFQ were 

significantly correlated at positive, low to moderate intensities in our sample (Perrin et al., 

2019).

Physical Activity—The Godin Leisure-Time Exercise Questionnaire (GLTEQ) was used 

to assess self-reported minutes of mild, moderate, and vigorous activity during a typical 

7-day period (Godin & Shephard, 1985). This established instrument has evidence of 

construct validity (Jacobs et al., 1993) and test–retest reliability (Reed & Phillips, 2005). 

The questionnaire has also been used in AA samples (Linder et al., 2018). The weekly 

frequencies of moderate and vigorous activity in minutes were summed to determine if 

participants met the AHA recommendations to achieve cardiovascular benefits (Table 1). We 

dichotomously categorized participants as met recommendations (Yes = 1) or not (No = 0).

Cigarette Smoking—Cigarette smoking was measured using two items from the CDC 

Behavioral Risk Factor Surveillance System (CDC, 2009). “Have you smoked at least 100 

cigarettes in your entire life?” and “Do you now smoke cigarettes every day, some days, or 

not at all?” These items have evidence of construct validity (Carabello, 2001). Participants 

having smoked at least 100 cigarettes in their lifetime and were current smokers or quit 

within 12 months were considered at risk of stroke. Participants were categorized as smokers 

(Yes = 1; current smokers or those who had quit within 12 months) or nonsmokers (No = 0).

Diary

8-Week Risk Reduction Diary—Two investigator-developed diaries were used to collect 

participants’ health behaviors daily during the 8-week risk reduction period. Two diaries—

one for the SCORRE group and one for the control group—were used to limit the potential 

for diary reactivity. The SCORRE group diary was specific to each participant’s targeted 

risk reduction behavior. Participants tracked their selected health behavior based on units 

of measurement (i.e., daily minutes, intensity, and type of physical activity; daily servings 

of the five dietary components in cups, ounces, or mg; daily number of cigarettes smoked). 

The control group diary—also completed daily—consisted of one item: “List up to three 

activities you did today to improve your health.” Diary completion rates were assessed by 

number of participants who returned their diaries at 8 weeks and number of completed daily 

diary entries out of 56 days.

Theoretical Outcomes

Accuracy of Perceived Stroke Risk—One measure of perceived stroke risk and one 

of actual stroke risk were compared to assess participants’ accuracy of perceived stroke 
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risk. The perceived risk of stroke was measured by asking participants to rate their risk or 

chances of having a stroke in the next 10–20 years. A 0–10 scale was used, with 0 being 

“no risk” and 10 being “high risk.” Similar single-item measures of perceived stroke risk 

have been used (Aycock et al., 2019). We used the standardized cardiovascular health score 

from the AHA LS7 (2018) for actual stroke risk. The cardiovascular health score is derived 

from seven lifestyle-related health factors (Table 1). The self-report measures described 

earlier were used for diet, physical activity, and cigarette smoking. Height and weight were 

obtained, and BMI was calculated using a HealthoMeter® digital scale. Blood pressures 

were measured with an Omron® monitor using standard protocol and a finger prick test 

for fasting (8 hr); blood glucose and cholesterol were measured using CardioChek®. To 

obtain the cardiovascular health score, the LS7 program categorizes factors as “ideal” = 2, 

“intermediate” = 1 and “poor” = 0 (Table 1). The points are summed, divided by the total 

possible sum (i.e., 14), and multiplied by 10 for possible scores ranging from 0–10; higher 

scores indicate better cardiovascular health and reduced stroke risk.

For accuracy of perceived stroke risk, the single-item, 0–10 response of the participant’s 

perceived stroke risk was compared to the reversed 0–10 LS7 cardiovascular health score 

associated with actual stroke risk. The results were then grouped into three future stroke 

risk categories: accurate, underestimated, and overestimated. Participants who accurately 

estimated their risk of future stroke had a perceived risk score within 2 points (+/− 0 to 

2) of their LS7 score; those identified as underestimating their risk of future stroke had a 

perceived risk score of 0 or > 2 points below their LS7 score; those who overestimated their 

risk had a perceived risk score > 2 points above their LS7 score. This estimation of perceived 

risk accuracy was guided by prior research (Aycock et al., 2017, 2019). For the analyses, 

we dichotomously categorized participants as having accurate stroke risk (1) or inaccurate 

stroke risk (0) underestimated or overestimated their stroke risk.

Knowledge of Stroke Risk Factors—An investigator-developed, self-report measure 

of stroke knowledge was used, asking participants to indicate “yes/no” or “don’t know” to 

whether the 14 factors listed were stroke risk factors (i.e., high cholesterol, family history 

of stroke, smoking cigarettes, AA/Black race, physical inactivity, poor eyesight, diabetes, 

heavy alcohol use, high blood pressure, arthritis, overweight/obesity, atrial fibrillation, poor 

diet, and stress). Responses of “don’t know” were coded as “no.” Correct item responses 

were summed for a total score ranging from 0–14, with higher scores indicating more 

knowledge. We selected factors based on stroke risk factors identified by the American 

Stroke Association (2021); internal consistency reliability of coefficients for the scale at 

each data collection were .60, .70, and .70, respectively.

Readiness for Behavior Change—The Behavior Change Adoption Process, adapted 

for stroke, was used to identify readiness for behavior change. This one-item survey, with 

seven responses based on the Precaution Adoption Process Model (Weinstein, 1988), has 

been validated with a sample of women with lupus to predict stage placement for engaging 

in behaviors to prevent cardiovascular disease (Weinstein et al., 2014). Readiness ranged 

from Stage 1: “I don’t think I’m at risk for stroke” to Stage 7: “I have made changes in 

my behaviors for at least 6 months to decrease my chances of having a stroke.” Participants 
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read the statements and selected the one that best represented their stage of behavior change. 

Participants who selected responses 1–4 (i.e., pre-contemplation to contemplation phases) 

were considered not ready for behavior change (No = 0), and those who selected 5–7 (i.e., 

preparation to action phases) were considered ready for behavior change (Yes = 1). Content 

validity of the measure, adapted for stroke, was obtained through review by experts in 

stroke, measurement, and behavior change.

Perceived Competence to Live a Healthy Lifestyle—The Perceived Competence 

Scale (PCS) is a 4-item scale that refers to an individual’s feelings or perceptions of 

competence regarding a specific behavior; the items on the PCS can be adapted to that 

behavior (Williams et al., 1998). For this study, “living a healthy lifestyle” to lower risk of 

stroke was the specific behavior. Responses are on a 7-point Likert-type scale with responses 

ranging from 1 = “not at all true” to 7 = “very true”; higher average scores indicate higher 

perceived competence to live a healthy lifestyle. The original PCS has been validated in 

prior studies (Williams et al., 1998) and modified for use in other samples of young adult 

AA (Miller et al., 2018). The internal consistency reliability coefficients in this study ranged 

from .92–.94.

Procedures and Data Collection

A university institutional review board approved this study. Participants were recruited over 

7 months. Individuals interested in participating contacted the researchers by telephone or 

email. A research team member explained the study and screened individuals for initial 

inclusion criteria (i.e., race, age). Those meeting the criteria were then scheduled for 

an in-person visit at an urban university. The principal investigator (PI), an adult health 

nurse practitioner, conducted the initial screening—the Visit 1 baseline data collection—

and administered the SCORRE intervention and the attention-placebo control activity. 

During Visit 1, the study was explained, written informed consent was obtained, and 

pre-intervention data were collected. After reviewing data related to eligibility, participants 

without at least one risk factor for stroke or an LS7 score ≥ 9.3, indicating minimal 

to no risk, were identified as ineligible. These persons received a copy of their stroke 

risk assessment results but did not continue in the study. Remaining participants were 

randomized and received the SCORRE intervention or the attention-placebo control activity.

Trained graduate research assistants ([GRAs], i.e., RNs enrolled in a master’s program), 

conducted all post-intervention data collection. During Visit 1, a GRA blinded to treatment 

groups readministered questionnaires immediately following the intervention or control 

activity. For Visit 2, 8-week follow, a GRA readministered questionnaires and any objective 

physiological health indicators that were not in the ideal range at baseline. Participants were 

compensated $20 for Visit 1, $30 for returning diary data at 4 months, and $50 for Visit 2. 

The study team used a study checklist for consistency in implementing the procedures.

Data Analysis

The SAS Software System, Version 9.4, was used for data analysis. All study measures were 

summarized with appropriate descriptive statistics. Cronbach alpha reliability coefficients 
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were computed for instruments as appropriate. Complete case analysis was used for 

calculation of the reliability coefficients.

Multilevel models accounted for the within-subject correlation resulting from repeated 

measurements on each subject. We developed statistical models for primary outcomes (diet, 

physical activity, accuracy of perceived stroke risk) and secondary outcomes (knowledge 

of stroke risk factors, readiness for behavioral change, and perceived competence to live 

healthily). Five of the six outcomes were categorical measurements and necessitated a 

generalized linear model framework. Marginal models with population average effects are 

useful with categorical outcomes (Hayat & Hedlin, 2012). Thus, we developed marginal 

models with generalized estimating equations for each outcome. For dichotomous outcomes, 

we developed marginal models with a binomial distribution and logit link function—a type 

of logistic regression modeling for analyzing the binary outcomes. Ordinal outcomes were 

modeled with a multinomial distribution and cumulative logit link function. An advantage 

of marginal models is in their efficient handling of missing data. Partial observations 

on a participant are included and contribute to the model estimates. The study level of 

significance was set a priori at .05.

Results

Of the 116 participants, 106 had at least one modifiable risk factor for stroke and were 

randomized, and 97 completed the study (Figure 1). The sample was primarily female 

(75%) and in their mid-20s. Most participants had some college education (95%) and health 

insurance (79%), and more than half worked full/part-time. Participants’ LS7 scores ranged 

from 4.3 to 8.6, with an average of 7.2 (SD = 1.2) out of 10, considered less than ideal. 

They averaged almost three of the seven LS7 modifiable risk factors for stroke. The most 

prevalent factors were: 60% had BMIs ≥ 25 kg/m2 (half were > 30 kg/m2), 47% had elevated 

blood pressures (i.e., ≥120/80; 30% were SPB 130–139/ DBP 80–89; 12% were SPB ≥140/ 

DBP ≥90), 99% had diets that were not in ideal range (i.e., < 4 out of 5 dietary components 

met) and 48% had physical activity levels that were not in ideal range (i.e., < 150 min 

of moderate and < 75 min of vigorous per week) according to the LS7 recommendations. 

Seven (7%) participants self-reported current cigarette or cigar use. Baseline characteristics 

by group are displayed in Table 2.

Primary Behavioral Outcomes

Descriptive Results—Of the 54 participants randomized to the SCORRE intervention, 

37 selected diet, 14 physical activity, and three cigarettes smoking to work on during 

the 8-week risk reduction period; respectively, 33, 11, and 3 completed the study. Of 

the participants in both groups who completed the study, 80% of the intervention group 

compared to 90% of the control group completed 80% (45 out of 56 days) or more of their 

daily diary entries.

The subset of current cigarette smokers was insufficient to examine differences by group: 

only diet and physical activity results are reported. Descriptive data of the group comparison 

results over time for the subset of SCORRE intervention participants based on whether they 

selected diet or physical activity are described first. Of the 11 SCORRE participants who 
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selected physical activity, 55% improved their physical activity levels at 8 weeks compared 

to 24% of all control participants. Similarly, of the 33 SCORRE participants selecting diet, 

61% improved their diet at 8 weeks compared to 34% of all control participants.

Multilevel Modeling Results—The results of overall group comparisons over time for 

diet and physical activity (i.e., regardless of the behavior selected) using multilevel modeling 

are in Tables 3 and 4. The SCORRE intervention effects were assessed using comparative 

change in the two study arms with a time-by-treatment interaction term in each model. 

There was no difference in the SCORRE group compared to the control group on physical 

activity (odds ratio [OR]: 0.73, 95% CI: [0.29, 1.85], p = .505). However, the SCORRE 

group differed significantly on diet (OR: 0.37, 95% CI: [0.17, 0.83], p = .0162), indicating 

that participants in the intervention group had, on average, a greater increase in dietary 

components than participants in the control group.

Theoretical Outcomes

Changes in health behavior theory variables also were observed from baseline to post-

intervention for accuracy of perceived stroke risk (Supplemental Digital Content [SDC] 

Table 1) and from baseline to post-intervention to 8-week follow-up for knowledge of stroke 

risk factors, readiness for behavior change, and perceived competence to live a healthy 

lifestyle (SDC Tables 2, 3, 4). Thirty-three (61%) participants in the intervention group had 

inaccurate stroke risk perceptions (37% underestimated and 24% overestimated) compared 

to 25 (48%) in the control group (29% underestimated and 19% overestimated). The odds 

for participants in the intervention group changing their perception of stroke risk from 

inaccurate to accurate post-intervention was 10.58 times the odds for the control group, 

controlling for age, sex, and income (95% CI: 3.99, 28.10, p < .0001). At baseline, mean 

perceived competence to live a healthy lifestyle was 5.85 (SD = 1.19) for the intervention 

group and 5.79 (SD = 1.09) for the control group. Using a multilevel model with a gamma 

distribution for perceived competence to live healthily, the change in competence scores 

for participants in the intervention group was 1.04 times larger than for the control group, 

controlling for age, sex, and income (95% CI: 1.01, 1.07, p = .0090). There was no time-by-

treatment interaction for knowledge of stroke risk factors and readiness for behavior change. 

An exploratory analysis with a multilevel ordinal logistic regression model was conducted 

to investigate the influence of the theoretical variables on changes in dietary components. 

Higher perceived competence was the only variable associated with an increase in number of 

healthy dietary components (OR: 0.64, 95% CI: [0.51, 0.81], p = .0002).

Discussion

The SCORRE intervention, designed for young AA, improved their accuracy of perceived 

stroke risk, perceived competence to live a healthy lifestyle, and lifestyle behaviors, 

specifically dietary behaviors. Similar nurse-led, community-based interventions that used 

the AHA LS7 program to counsel/coach individuals at risk of cardiovascular disease found 

the interventions were feasible and improved health behaviors and cardiovascular health 

outcomes—but in older adults (Hickey et al., 2019; Murphy et al., 2015). Older, White 

adults and secondary stroke prevention have been the targets for other successful, nurse-led, 
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community-based interventions (Kosub, 2010; Lawrence et al., 2011). SCORRE is the first 

intervention, to our knowledge, to target AA aged 20–35 years for primary prevention of 

stroke.

Another unique aspect of SCORRE is that several studies have examined the perceived risk 

of stroke and found inaccurate stroke risk perceptions; however, few have tested whether the 

inaccuracies can be corrected (Aycock et al., 2019). The significant increases in accuracy 

of perceived stroke risk following SCORRE support the need to further explore the effect 

of counseling—particularly in young adults—to correct inaccurate risk perceptions and 

their effect on subsequent behaviors. A more accurate stroke risk perception immediately 

following SCORRE may have motivated initial behavior change among participants; 

however, the increase in healthy dietary components was not sustained or reflected. 

Nonetheless, cardiovascular risk awareness remains an integral concept for prevention.

While perceived competence to live a healthy lifestyle to lower risk of stroke was reasonably 

high among participants at baseline, providing skill building, role-modeling, and goal setting 

via SCORRE likely contributed to the higher perceived competence and possible change in 

dietary behaviors. Perceived competence has been associated with better outcomes (Sheeran 

et al., 2020), and health care professionals have positively influenced individual perceived 

competence (Martin et al., 2017). No significant treatment by time effects was found for 

knowledge of stroke risk factors and readiness for behavior change. Overall, participants 

had fairly high knowledge of stroke risk factors at baseline, and questionnaires completed 

by both groups that assessed stroke concepts may have primed participants in the control 

group. Although knowledge of stroke risk factors was high, many had inaccurate perceptions 

of their own stroke risk. The study was advertised as a health study, not a stroke study; 

therefore, participants in both groups may have decided to participate with anticipation of 

learning about one’s health and possibly improving it. Diary return and completion rates 

were high for both groups; the daily diaries may have served as an overall reminder and 

motivator to live healthily.

Overall, most participants receiving SCORRE elected to focus on improving their diets. 

Participants in SCORRE increased healthy dietary components but not physical activity 

levels. When we examined subsets based on whether SCORRE participants selected diet 

or physical activity as the behavior to improve, slightly more than half of the subset 

improved that behavior. Improving diet and physical activity alone can reduce stroke risk 

by up to 30%; the positive effect of improved diet and physical activity on changing risk 

factors such as hypertension and obesity may lead to even greater reductions in stroke 

risk (Benjamin et al., 2018). Even minimal improvements in single health behavior or 

incremental improvements in the overall LS7 score are associated with lower risk of incident 

stroke (Kulshreshtha et al., 2013).

We found that fewer AA men than women participated in the study. As a result, there 

were not enough male participants to determine whether there were differential effects of 

the intervention by gender. However, some gender differences at baseline were reported 

elsewhere (Aycock et al., 2019). A study is currently underway to assess the needs 

and preferences of young AA men for stroke risk reduction with the goal of tailoring 
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the SCORRE intervention to them. Ensuring that SCORRE is age, culture, and gender 

appropriate may have the greatest effect on behavior change and ultimately address 

stroke prevention disparities early among AA. If SCORRE is found to be effective with 

further testing, SCORRE may serve as a nurse-led model of primary stroke prevention 

in community (e.g., churches, barbershops, schools) and clinical settings frequented by 

young adult AA, and nurses can collaborate with other providers to enhance promotion and 

implementation of SCORRE.

Strengths and Limitations

Several strengths of the study include the focus on primary stroke prevention among 

young AA, an understudied, increasingly at-risk group, strong internal validity of the 

randomized controlled design, high retention rates, and the use of valid and reliable 

measures. However, some study limitations should be considered. The sample consisted 

of primarily college-educated women with health insurance which limits generalizability. 

Instead of more sensitive objective measures, self-report measures were used to assess 

the primary behavioral outcomes. During the 8-week follow-up, all participants’ health 

behaviors were reassessed, but health indicators were only repeated for those with abnormal 

values at baseline. Therefore, a follow-up LS7 score was not calculated, and the comparison 

of perceived versus actual risk of stroke at 8 weeks was not obtained.

Additionally, the small sample limited exploration of outcomes by participants who 

underestimated versus overestimated their perceived stroke risk. Although the 8-week 

period was sufficient to observe changes in health behaviors, a longer follow-up (e.g., at 

least 12 weeks) is warranted to assess sustainability of the behaviors and changes in the 

physiological health indicators. While this study tested a theory-based intervention using a 

rigorous study design, enhancements to SCORRE and more rigorous testing are needed to 

determine effectiveness.

Conclusion

The SCORRE intervention addresses a critical barrier in primary stroke prevention by 

targeting a group that, despite increased risk, has not received appropriate attention. 

Traditional cardiovascular risk factors develop during young adulthood; therefore, stroke 

risk factor awareness and promotion of healthy lifestyles should not be limited to mid-to-late 

life adults. Expanding opportunities for AA to learn about stroke early in life via SCORRE 

may help minimize disparities in primary stroke prevention.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
CONSORT Diagram for SCORRE Study
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Table 1

Definitions of Ideal, Intermediate and Poor for Each Life’s Simple 7 Health Factor

Health Factor Ideal (2 points) Intermediate (1 point) Poor (0 points)

Healthy Diet Score* 4–5 components 2–3 components 0–1 Components

Physical Activity ≥ 75 min/wka vigorous OR ≥ 150 
min/wk moderate

1–74 min/wk vigorous OR 1–149 min/wk 
moderate

OR no vigorous of moderate

Cigarette Smoking Never smoked or former smoker and 
quite > 12 months ago

Former smoker and quit ≤ 12 months ago Current smoker

Body Mass Index < 25 kg/m2 25 to < 30 kg/m2 ≥ 30 kg/m2

Blood Pressure 
Systolic and 
Diastolic

SBP < 120 mm Hg and DBP < 80 mm 
Hg (not treated)

SBP 120–139 mm Hg or DBP 80–89 mm 
Hg or treated to goal

SBP ≥ 140 mm Hg or DBP ≥ 
90 mm Hg

Total Cholesterol < 200 mg/dL (not treated) 200–239 mg/dL or treated to goal ≥ 240 mg/dL

Fasting Blood 
Glucose

< 100 mg/dL (not treated) 100–125 mg/dL or treated to goal ≥ 126 mg/dL

Note: min/wk = minutes per week; kg/m2= kilograms per square meter; mm Hg= millimeters of mercury; mg/dL = milligrams per deciliter

*
1 point received for each dietary component in ideal range: ≥ 4.5 cups of fruits and vegetables per day; ≥ two 3.5- oz servings of fish per week; 

≥ 3 1 ounce-equivalent servings/day of whole grains; ≤ 450 kcal (36 oz)/week of sugar-sweetened beverages; and answered yes to 2 of 3 sodium 
intake questions (i.e., I do not eat prepackaged or processed foods, I choose lower sodium options, I do not add salt to my food)
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Table 2

Baseline Participant Characteristics Stratified by Treatment Group

Covariate SCORRE Group
n = 54

Attention-Control Group
n = 52

Total
n = 106

Mean SD Mean SD Mean SD

Age in years 25.37 4.79 24.29 4.31 24.84 4.57

Years of Education 14.78 1.55 15.00 1.52 14.89 1.53

LS7 Cardiovascular Health Score 7.16 1.19 7.20 1.13 7.18 1.16

Number of LS7 Risk Factors 2.75 1.08 2.78 1.03 2.77 1.05

n % n % n %

Sex

 Female 39 72 40 77 79 74

 Male 15 28 12 23 27 26

Working

 Full/Part-time 37 69 33 64 70 66

 Not working 17 31 19 36 36 34

Yearly Income, n (%)

 < $30,000 42 78 29 56 71 67

 ≥ $30,000 12 22 23 44 35 33

Had Health Insurance

 Yes 39 72 45 87 84 79

 No 15 28 7 13 22 21

Family History of Stroke

 Yes 18 33 14 27 32 30

 No 36 67 38 73 74 70

Note. SD = standard deviation
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Table 3

Results of a Marginal Model with Generalized Estimating Equations Results for Physical Activity 

Recommendations Met

Covariate Odds Ratio Estimate 95% Confidence Interval p-value

Lower Upper

Age 1.09 1.00 1.18 .040

Sex Male 0.48 0.23 1.00 .049

Female Reference

Annual Income < $30K 1.11 0.51 2.43 .794

≥ $30K Reference

Time 1.57 0.81 3.06 .184

Treatment SCORRE 0.93 0.42 2.03 .847

Control Reference

Time X Treatment 0.73 0.29 1.85 .505

Note. Physical activity recommendations met was collected at baseline and 8-weeks follow-up. Physical activity recommendations met was 
measured on a dichotomous yes/no scale. Logistic regression model structure with a Binomial distribution and logit link function.
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Table 4

Results of a Marginal Model with Generalized Estimating Equations Results for Assessing Dietary 

Change*,**,***

Covariate Odds Ratio Estimate 95% Confidence Interval p-value

Lower Upper

Age 0.96 0.90 −1.03 .270

Sex Male 1.12 0.54 2.31 .760

Female Reference

Annual Income < $30K 1.06 0.54 2.08 .858

≥ $30K Reference

Time 0.816 0.48 1.38 .447

Treatment SCORRE 0.91 0.45 1.86 .804

Control Reference

Time X Treatment 0.37 0.17 0.83 .016

Note. Diet was collected at baseline and 8-week follow-up. Diet was measured on an ordinal 1 thru 5 scale. Ordinal logistic model structure with a 
multinomial distribution and cumulative logit link function.
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