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Background: Young children are often unaware of emergency health conditions, such as stroke, and could serve as important vehicles to save the lives of their grandparents, who are more likely to suffer a stroke. An important aspect for the evaluation of public awareness on stroke signs and related emergency procedures is to examine the level of baseline stroke knowledge children have and whether they understand when to seek medical care on time.

Objective: To examine the level of stroke symptomatology knowledge in children as well as evaluate their preparedness in stroke response before their participation in the educational program “FAST (Face, Arms, Speech, Time) 112 Heroes.”

Methods: For the purpose of this work, a questionnaire was developed and adapted to preschoolers' needs. The present study involved 123 children (65 boys, 58 girls, aged 4–6.5 years; mean age: 5.30, S.D.: 0.59) from two cities in Greece. Five multiple-choice animated pictures, that were age-appropriate, were administrated to each child, along with verbal explanations provided by the investigator.

Results: More than half of the participants (n = 65, 52.8%) could recognize the symptom of face drooping, 53 children (43.1%) could identify the symptom of arm hemiparesis/hemiplegia and 92 children (74.8%) were able to answer the question regarding speech disturbances. However, the number of correct answers to the question regarding the appropriate course of action in case of a stroke was the lowest among all the questions (10.6% of participants gave a correct answer). Furthermore gender and age did not play a significant role (p = 0.571 and 0.635, respectively).

Conclusion: Although more than half of the enrolled preschool children could recognize stroke symptoms before their participation in the educational program, their baseline stroke knowledge, prior to their training, is low. Concurrently, they do not have sufficient knowledge on how to react appropriately in the event of a stroke. Therefore, awareness programs focusing on developing stroke literacy to children are needed, to ensure children will seek urgent medical care in case of a stroke.
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INTRODUCTION

It is estimated that one million people suffer a stroke worldwide (1). During a stroke, every minute counts, as the sooner a patient receives medical attention, the better the chance for surviving and preventing disability. Worldwide, stroke is not only the second highest cause of death, but also a leading cause of a chronic disability (2), dementia and depression (3). Strokes can be classified into ischemic or hemorrhagic, with ischemia being responsible for the majority of strokes (4). The successful management of stroke is based on rapid reperfusion of intravenous thrombolysis or endovascular thrombectomy, that can reduce a possible disability, but both of them are time-critical (5). There are restricted “time windows” in which these treatments are most efficient. Thus, reducing the time from stroke to arrival at the hospital is the key to maximize the benefits of these therapies as “time is brain.” Nevertheless, statistics show that, on average, the public still lacks basic stroke knowledge and patients continue to arrive in the emergency not fast enough (6). Pre-hospital delay, due to poor public recognition of stroke symptoms, limits the number of patients suitable for proven therapy and increases the incidence of permanent brain injury (7).

Timely medical care depends on the public's awareness of stroke signs, particularly by family members, friends, and bystanders that are in key position to act fast and call a medical emergency number in time. Children are in key position to witness a stroke as they spend a lot of time with grandparents in various cultures (8), who are in higher risk of suffering a stroke (9). Therefore, children can act as adjustment levers for better stroke outcomes in society (10).

Educational interventions about stroke, such as “Hip Hop Stroke” (10) and “Stroke 112” (11) are estimated to be effective for both children and family members through in-house communication. In this regard, the FAST (Face, Arms, Speech, Time) 112 Heroes educational program (12), is unique in that it addresses preschool children who are still in the process of developing communication and learning skills. Creating automatic knowledge gains at this age, by increasing the recognition of stroke symptoms, will lead to increasing stroke knowledge to the children's parents (13). Even if children won't be in a position to seek medical help for a family member, the knowledge transferred to them and their extended family will be of benefit. This will build their understanding and awareness on how to act appropriately through their own cultural lens and create systematic educational changes that will ultimately affect the wider stroke community.

Many studies have been conducted to evaluate stroke awareness in adult populations (14, 15). However, little is known in the stroke knowledge research about young populations, especially in Greece. In some cultures, children spend a lot of time with people who may be at risk for stroke. For this reason, more data is needed about their stroke knowledge. Therefore, we created a questionnaire to evaluate the stroke preparedness of young children.

Our primary goal is to evaluate preschoolers' knowledge levels on stroke symptomatology and the appropriate course of action in case of a stroke before their participation in the educational program FAST 112 Heroes. Our secondary goal is to inspire researchers to design more educational interventions, in Greece, that will educate children on stroke signs and teach them the adequate chain of actions in the event of witnessing a stroke.



MATERIALS AND METHODS

Traditional questionnaires involved examining baseline stroke knowledge (16), which was translated and modified in Greek by bilingual personnel from the Department of Educational and Social Policy (with two-fold back translation). In brief, all images were used as stimuli and contained five age-appropriate, multiple choice questions in animated pictures with headings in the Greek language. To account for the fact that most kindergarten children cannot read, the questionnaire had five multiple choice questions that featured animated pictures and a verbal explanation, provided by the investigator, a technique that has been proven to be age-appropriate for preschoolers (17). The two first questions contained four possible answers while the other three questions contained two possible answers. Each question had only one correct answer. The questionnaire items and the verbal explanations are shown in Figure 1 and Table 1, respectively.


[image: Figure 1]
FIGURE 1. Picture-based stroke literacy test, age-adjusted for young children.



Table 1. Verbal explanations provided for each question of the test.
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In order to check the validity of the questionnaire, we conducted a focus group with members of the “Super Grand League Team,” a team of professionals that involves kindergarten teachers, speech language pathologists, psychologists, and special education teachers (12). The focus group unanimously agreed regarding the content of the questions. Minor modifications were suggested, for example removing a question regarding the FAST acronym (i.e., “What does each letter of the F.A.S.T. mnemonic represent?”).

Before the children's knowledge assessments, both information sheets and consent forms were handed out to the participants' parents, who all gave their permission for their children to participate in the study. The questionnaire was administered individually to each child, before the implementation of the program, in a quiet classroom, on a school day, without distractions. The session began with some introductory questions, such as “What is your name,” “How old are you,” and “Have you ever heard the term ‘stroke’?” All responses were verbally collected as well as written down by the examiner. The mean time for the completion of the questionnaire was 5 min.


Participants

Of the 137 children recruited from the Northern Greece cities of Thessaloniki and Alexandroupolis, 123 children (65 boys, 58 girls, aged 4–6.5 years; mean age: 5.3, S.D.: 0.59), participated in the study. Exclusion criteria included special needs and other neurological difficulties. All children were kindergarten students, attending public schools. Some age categories (e.g., 4- and 4.5-years- old) included only a few children, leading to difficulties in analysis and inferences. Thus, we decided to collapse the data into two main groups (4.0–5.9 and 6.0–6.5 years) based on the number of children in each group. The first group (i.e., 4–5.9 years old) included 42 children whereas the second group (i.e., 6–6.5 years old) included 81 children.




RESULTS

The present study set out to answer two questions, both concerned with baseline knowledge of stroke symptomatology and stroke preparedness in young children. First, we aimed to explore the baseline knowledge that children of ages 4–6.5 years have. Second, to explore whether children can adequately state the actions needed for appropriate response in case of a stroke.

As illustrated in Figure 2, the number of correct answers in males appears as an approximately normal distribution. Most of the boys answered two questions correctly while the extreme cases (0 or 4 correct answers) representing the smallest portion of males. Most of the females' answers did not follow a normal distribution. None of the participants answered all questions correctly. However, both females and males scored better in the questions regarding the stroke symptoms. As can be seen in Figure 3, females scored slightly better to the questions about stroke symptoms. Gender did not play a significant role in children's answer (t = 4.265, p = 0.571).


[image: Figure 2]
FIGURE 2. Number of children who answered correctly, based on their gender (Note: minimum of correct answers possible: 0; maximum of correct answers possible: 4).
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FIGURE 3. Mean score of children's correct answers to each question of the test, as compared to their gender (Note: 0 is for wrong answers; 1 is for correct answers).


Age did not play a significant role in children's answers (t = 0.467, p = 0.635), as there were no significant differences in the percentage of correct answers depending on age. Children under 6 years old gave slightly more correct answers to questions regarding the stroke symptoms (Figure 4). Children under 6 years old answered correctly 43.2% of the questions while older than 6 years old answered correctly 40.95% of the questions (Table 2). Both groups of participants scored better in the questions regarding the stroke symptoms. The mean number of the correct answers given in regard to the stroke symptoms was almost the same depending on the two age groups. Children from the younger group answered questions 1 and 4 correctly while children from the older group answered questions 2, 3, and 5 correctly.


[image: Figure 4]
FIGURE 4. Mean score of correct answers given, based on children's age group.



Table 2. The distribution of correct answers for each age group.
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Preliminary analysis evaluating the questionnaire, indicated that 37 children (30.1%) could recognize a stroke (question 1); 13 children (10.6%) were able to answer the question regarding the appropriate course of action (question 2); 65 (52.8%) could spot a stroke by face (question 3); 53 children (43.1%) were able to answer the question regarding the arm symptom in a stroke (question 4); 92 children (74.8%) were able to answer the question regarding the speech in a stroke (question 5). Question 2 was the most difficult for the participants to answer correctly while Question 5 was the easiest for the participants to answer correctly.



DISCUSSION

Our prediction that children do not have sufficient baseline knowledge is in line with previous literature arguing that children lack of basic stroke literacy (16, 18). The majority of children in this work could not identify the appropriate course of action in case of a stroke and no child completed the test with a perfect score. Recent studies have shown that educational programs can have a positive impact, not only on children's stroke knowledge, but also on their extended families, since children can be leveraged as conduits and transfer stroke literacy to the family members (19–22). We show that young children are not aware enough of the stroke symptomatology and thus suggest more school-based interventions that will deliver stroke knowledge to children. The results revealed that children were able to recognize the stroke symptoms after the intervention, and maintained the knowledge gained for almost a month later.

Gaining such knowledge helps children build resiliency skills since they become prepared for an unfortunate event that may happen in a family. It is very beneficial for children to become acquainted with symptoms of disorders so that they normalize in their minds these events if or when they happen (23). It is commonly accepted, and experienced, that the majority of children adjust well to unfortunate events and inconveniences, and thus, they can act as supportive units in the management of a stroke event involving a family member (24).

We summarize the major findings of this work by pointing out some limitations. First of all, sample size of young children was small. Nevertheless, we have tried to offer some speculations and can only hope that our investigation will stimulate further research on measuring baseline stroke knowledge for young children. In our interpretation of stroke knowledge questionnaires, the number of answers differed in questions 3, 4, and 5. The fact that questions regarding stroke symptoms had only two possible choices might be the reason why most children answered slightly better in questions 3, 4, and 5, which addressed face drooping, arm weakness and speaking trouble symptoms as stroke symptoms. The reason we chose this number of possible choices is justified by Alloway et al. (25) who suggest that the visuospatial working memory measures of young children demand parallel processing and storage of information, an association which gradually increases from the age 4–6 to older ages. Of course, more questions with the same number of possible answers per question could increase the test reliability.

The most interesting result in our questionnaire was that most of the participants struggled to find the correct answer to Question 2, concerning the appropriate way to act in case of a stroke. This is in accordance with the literature (26, 27) that points to the fact that young children generally do not know much about stroke. There are limited local campaigns or educational interventions to increase stroke knowledge as well as the appropriate emergency number in case of a stroke. What we hope to have achieved, even with the small sample tested here, is to have sparked educators and researchers' attention in encouraging people to further investigate stroke knowledge in young children and highlight the necessity of training emergency responses.

The present study focused on the baseline knowledge of children of stroke symptoms and immediate reaction to those on their behalf. One suggestion for future studies could be to extend the investigation of young children's involvement or engagement with family members that suffer from a stroke in the long run. How do they react behaviorally and psychologically to these family members? Do they assist in their daily care? Do they become attached or remoted?

It is increasingly important that local state agencies will systematically offer such informative sessions with public and private schools so that knowledge is repeated in children's minds and thus mastered. Usually, such actions are conducted only in training for emergency situations but should be integrated in the school curriculum, as part of a national educational program.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

Study approval was obtained from the Committee for Research Ethics of the University of Macedonia (Thessaloniki, Greece) (14/15.06.2020). Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual contribution to the work, and approved it for publication.



FUNDING

This work was supported by Boehringer Ingelheim and Angels Initiative [grant number 395479, 2019].



REFERENCES

 1. Vondráčková L, Mikulík R. Public stroke education: current status worldwide and projects to increase awareness in the Czech Republic. Cor Vasa. (2017) 59:e546–e52. doi: 10.1016/j.crvasa.2016.12.004 

 2. World Health Organization. Global Health Estimates. Geneva (2012).

 3. Owolabi MO, Akarolo-Anthony S, Akinyemi R, Arnett D, Gebregziabher M, Jenkins C, et al. The burden of stroke in Africa: a glance at the present and a glimpse into the future. Cardiovasc J Afr. (2015) 26(2 Suppl 1):S27–S38. doi: 10.5830/CVJA-2015-038

 4. Aguilar MI. Acute ischemic stroke and transient ischemic attack. In: Demaerschalk BM, Wingerchuk DM, editors. Evidence-Based Neurology: Management of Neurological Disorders. Chichester: Wiley (2015). p. 53–6.

 5. Chugh C. Acute ischemic stroke: management approach. Indian J Crit Care Med. (2019) 23:S140–S6. doi: 10.5005/jp-journals-10071-23192

 6. Harraf F, Sharma AK, Brown MM, Lees KR, Vass RI, Kalra L. A multicentre observational study of presentation and early assessment of acute stroke. BMJ. (2002) 325:17–20. doi: 10.1136/bmj.325.7354.17

 7. Morgenstern LB, Rosamond W, Alberts MJ, Bartholomew L, Callahan A, Eckstein M, et al. Increasing Public Recognition and Rapid Response to Stroke. A National Institute of Neurological Disorders and Stroke Symposium: Improving the Chain of Recovery for Acute Stroke in Your Community. Bethesda, MD: National Institutes of Health, Department of Health and Human Services, Office of Communications and Public Liaison, National Institute of Neurological Disorders and Stroke, National Institutes of Health, Department of Health and Human Services. (2003). p. 1–9.

 8. Pulgaron ER, Marchante AN, Agosto Y, Lebron CN, Delamater AM. Grandparent involvement and children's health outcomes: the current state of the literature. Fam Syst Health. (2016) 34:260–9. doi: 10.1037/fsh0000212

 9. Gorelick PB. The global burden of stroke: persistent and disabling. Lancet Neurol. (2019) 18:417–8. doi: 10.1016/S1474-4422(19)30030-4

 10. Williams O, Noble JM. ‘Hip-hop’ stroke: a stroke educational programme for elementary school children living in a high-risk community. Stroke. (2008) 39:2809–16. doi: 10.1161/STROKEAHA.107.513143

 11. Zhao J, Eckenhoff MF, Sun WZ, Liu R. Stroke 112: A universal stroke awareness program to reduce language and response barriers. Stroke. (2018) 49:1766–9. doi: 10.1161/STROKEAHA.118.021729

 12. Tsakpounidou K, Loutrari A, Tselekidou F, Baskini M, Proios H. FAST 112 HEROES: a kindergarten-based educational stroke intervention for the whole family. Health Educ J. (2020) 79:724–34. doi: 10.1177/0017896920911675

 13. Matsuzono K, Yokota C, Takekawa H, Okamura T, Miyamatsu N, Nakayama H, et al. Effects of stroke education of junior high school students on stroke knowledge of their parents: Tochigi project. Stroke. (2015) 46:572–4. doi: 10.1161/STROKEAHA.114.007907

 14. Hickey A, Holly D, McGee H, Conroy RM, Shelley E. Knowledge of stroke risk factors and warning signs in Ireland: development and application of the Stroke Awareness Questionnaire (SAQ). Int J Stroke. (2011) 7:298–306. doi: 10.1111/j.1747-4949.2011.00698.x

 15. Khalil HM, Lahoud N. Knowledge of stroke warning signs, risk factors, and response to stroke among lebanese older adults in beirut. J Stroke Cerebrovasc Dis. (2020) 29:1–9. doi: 10.1016/j.jstrokecerebrovasdis.2020.104716

 16. Tomari S, Yokota C, Nishimura K, Hino T, Ohyama S, Arimizu T, et al. Effects of school-based intervention by emergency medical technicians on students and their parents: a community-based prospective study of the Akashi project. BMJ Open. (2017) 7:e016780. doi: 10.1136/bmjopen-2017-016780

 17. Revelle GL, Wellman HM, Karabenick JD. Comprehension monitoring in preschool children. Child Dev. (1985) 56:654–63. doi: 10.2307/1129755

 18. Dressman LA, Hunter J. Stroke awareness and knowledge retention in children. Stroke. (2002) 33:623–5. doi: 10.1161/hs0202.102728

 19. Hickey A, Mellon L, Williams D, Shelley E, Conroy RM. Does stroke health promotion increase awareness of appropriate behavioural response? Impact of the face, arm, speech and time (FAST) campaign on population knowledge of stroke risk factors, warning signs and emergency response. Eur Stroke J. (2018) 3:117–25. doi: 10.1177/2396987317753453

 20. Hill ME, Bodnar P, Fenton R, Mason B, Bandoh G. Teach our children: stroke education for indigenous children, First Nations, Ontario, Canada, 2009-2012. Prev Chronic Dis. (2017) 14:E68. doi: 10.5888/pcd14.160506

 21. Ishigami A, Yokota C, Nishimura K, Ohyama S, Tomari S, Hino T, et al. Delivering knowledge of stroke to parents through their children using a manga for stroke education in elementary school. J Stroke Cerebrovasc Dis. (2017) 26:431–7. doi: 10.1016/j.jstrokecerebrovasdis.2016.10.005

 22. Williams O, DeSorbo A, Noble J, Gerin W. Child-mediated stroke communication: findings from hip hop stroke. Stroke. (2012) 43:163–9. doi: 10.1161/STROKEAHA.111.621029

 23. Benard B. Fostering Resilience in Children. ERIC Digest. Urbana, IL: ERIC Clearinghouse on Elementary and Early Childhood Education [ED386327] (1995). Available online at: https://files.eric.ed.gov/fulltext/ED386327.pdf

 24. Brooks JE. Strengthening resilience in children and youths: maximizing opportunities through the schools. Child Schools. (2006) 28:69–76. doi: 10.1093/cs/28.2.69

 25. Alloway TP, Gathercole SE, Pickering SJ. Verbal and visuospatial short-term and working memory in children: are they separable? Child Dev. (2006) 77:1698–716. doi: 10.1111/j.1467-8624.2006.00968.x

 26. Amano T, Yokota C, Sakamoto Y, Shigehatake Y, Inoue Y, Ishigami A, et al. Stroke education program of act FAST for junior high school students and their parents. J Stroke Cerebrovasc Dis. (2014) 23:1040–5. doi: 10.1016/j.jstrokecerebrovasdis.2013.08.021

 27. Beal CC, Flanders SA, Bader SG. Can children reduce delayed hospital arrival for ischemic stroke?: a systematic review of school-based stroke education. J Neurosci Nurs. (2016) 48:E2–E13. doi: 10.1097/JNN.0000000000000202

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Tsakpounidou, Psomiadis, Pourliaka, Akritidou and Proios. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-09-638516-t001.jpg
Question 1: What is
happening when someone
is having a stroke?
Question 2: What is the
appropriate course of act in
case of a stroke?

Question 3: What happens
{0 the face after a stroke?
Question 4: What happens
to the arm after a stroke?
Question 5: What happens
to speech/ after a stroke?

Picture A: One side of the
face droops.

Picture A: You should hire
ataxi/take the bus and take
the patient to the hospital
Picture A: The face droops
from both sides.

Picture A: The am is weak
or numb.

Picture A: Everything is

fine, they can even do math.

Picture B: They have gas.

Picture B: You should call
the doctor.

Picture B: The face droops
from 1 side.

Picture B: The arm s in
plaster because it is broken.
Picture B: Their speech is
slurred or garbled.

Picture C: Their stomach
hurts.

Picture C: You should call
112

Picture D: They have fever.

Picture D: You should take
the patient to bed.





OPS/images/fpubh-09-638516-t002.jpg
Group ages N % of correct answers Standard deviation

4-59 81 43.2099 25.38834
6-6.5 42 40.9524 2417513
Total 123 42,4390 24.90446





OPS/images/fpubh-09-638516-g003.gif





OPS/images/fpubh-09-638516-g004.gif
n Jor e






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Baseline Stroke Literacy of Young Children Based on “FAST 112 Heroes” Program



		Introduction



		Materials and Methods



		Participants







		Results



		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

Baseline Stroke Literacy of Young
Children Based on “FAST 112
Heroes” Program





OPS/images/fpubh-09-638516-g001.gif





OPS/images/fpubh-09-638516-g002.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Public Health





