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namely, functional, communicative, and critical literacy.3 
Media literacy has been added in some studies based on 
the hypothesis that media also affect health perception 
and personal health management.4 Inadequate HL leads 
to poor health knowledge, medication nonadherence, an  
inability to use health information for self-management 
and health service access, low disease prevention compliance, 
early health problem development, frequent hospitalization, 
and poor health outcomes.5-7

Stroke is the second leading cause of death and the 
third leading cause of disability.8 Approximately 5.5 million 
people die from stroke each year, and more than 116  
million years of healthy life are lost due to stroke-related  
mortality and disability.8 The incidence of stroke is increasing, 
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ABSTRACT

Background:  Stroke  is  a  serious  life-threatening  health  condition.  Prevention,
treatment, and rehabilitation for stroke rely heavily on stroke health literacy, which
refers to health literacy regarding stroke and stroke literacy.

Objectives: The objectives of this review were to investigate stroke health literacy
and summarize into 3 main topics: 1) assessment tools for stroke health literacy;
2)  stroke health literacy levels in various populations; and 3) strategies to improve
stroke health literacy.

Materials and methods: A comprehensive search of the English literatures published
between 2011-2021 was conducted using PubMed and Scopus databases. All studies
relevant to stroke health literacy regardless the study types were included.

Results:  Total  of  fourteen  studies  complied  with  the  criteria  were  included  in  a
review.  As a results, nine assessment tools for stroke health literacy were found
(four  for  health  literacy  and  five  for  stroke  literacy).  Stroke  health  literacy  was
insufficient in the general population, the population at high risk for stroke, and
patients  with  stroke.  Some  strategies  to  improve  stroke  health  literacy  were
revealed,  consisted  of  two  stroke  educational  programs  for  patients  with  stroke
and one educational program for the general population.

Conclusion: To conclude, there is very limited knowledge about stroke health
literacy  in  terms  of  assessment  tool,  and  improvement  strategy.  Further
research is needed in order to expand knowledge and increase comprehension
regarding  stroke  health  literacy,  and  thus  improve  preventive,  curative,  and
rehabilitative outcomes.

Introduction

  Health literacy (HL) is the ability to access, understand,
evaluate,  and  communicate  information  to  promote,
maintain,  improve  health  in  a  variety  of  settings  across
the  life  course,  and  to  apply  health  information  to  make
appropriate  health  decisions.1,2  HL  hierarchy  is  built  upon  the
degree of literacy in health, ranging from basic to advanced,
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Health literacy (HL) is the ability to access, understand, 
evaluate, and communicate information to promote, 
maintain, improve health in a variety of settings across 
the life course, and to apply health information to make  
appropriate health decisions.1,2 HL hierarchy is built upon the  
degree of literacy in health, ranging from basic to advanced, 

namely, functional, communicative, and critical literacy.3 
Media literacy has been added in some studies based on 
the hypothesis that media also affect health perception 
and personal health management.4 Inadequate HL leads 
to poor health knowledge, medication nonadherence, an  
inability to use health information for self-management 
and health service access, low disease prevention compliance, 
early health problem development, frequent hospitalization, 
and poor health outcomes.5-7

Stroke is the second leading cause of death and the 
third leading cause of disability.8 Approximately 5.5 million 
people die from stroke each year, and more than 116  
million years of healthy life are lost due to stroke-related  
mortality and disability.8 The incidence of stroke is increasing, 
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particularly in low- and middle-income countries. More than 
13.7 million new strokes are estimated each year. Of these, 
almost 60% occur in people under 70 years of age.8 Stroke 
is classified into three subtypes based on different causes: 
1) ischemic stroke, 2) hemorrhagic stroke, and 3) subarachnoid
hemorrhage stroke. Among these, ischemic stroke is the
most common.9 Some stroke survivors have consequences
depending on the stroke type, severity, and brain lesion
location, for example, motor control impairment, perceptual
deficit, cognitive deficit, communication problems, and
emotional problems. Long-term disability or some degrees
of impairment usually persists, and rehabilitation is required
to improve function, prevent further complications, and
reduce possible health problems.

HL plays a crucial role in stroke prevention and  
rehabilitation. Sufficient HL lessens stroke severity and  
improves treatment and rehabilitation outcomes.10 Stroke 
patients with adequate HL can access and use health  
information for self-management, rehabilitation compliance 
and the prevention of complications. Furthermore, stroke 
literacy, or specific knowledge regarding stroke, including 
stroke symptoms, stroke risk factors and appropriate  
response to the occurrence of stroke, is important in stroke 
prevention and care.7,11-13 Poor stroke literacy leads to  
delayed hospital arrival and failure to provide proper 
stroke care.11

There were some studies regarding HL in stroke 
high-risk population in Thailand. The first study was                
one-group experimental research to examine the level of 
HL for stroke, before and after received HL development 
program among stroke high-risk group (hypertension  
patients) and their family caregivers. Contents of the  
development program in this study consist of stroke warning 
signs, stroke symptoms and access to emergency medical 
service. The result demonstrated a positive correlation 
between HL and health behavior both in stroke high-risk 
group and family caregivers. However, there was no significant 
correlation between HL of family caregivers and health  
behavior of stroke high-risk patients. These results lead to 
the conclusion that HL development program was effective 
in improving HL level and should be implemented in both 
current and new patients with hypertension.14

The second study was a research and development 
study, with aims to develop and evaluate the effectiveness 
of the HL development model for stroke prevention among 
stroke high-risk patients at primary care units. The developed 
model in this research consisted of four main processes: 1) 
promoting the cooperation of health team administrators 
and network partners in primary care units, 2) strengthening 
HL in preventing stroke of high-risk patients, 3) conducting 
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continuously  home  visit  by  public  health  volunteers  and
caregivers, and 4) providing consultation and evaluation in
provincial, district, and sub-district levels. After the experiment,
the participants had higher HL score in stroke prevention,
risk  awareness,  warning  symptoms  and  preliminary  risk
assessment.  The  researchers  then  concluded  that  the
provincial public health office and related agencies should
provide  sufficient  resources  as  well  as  strengthen  the
health teams and network partners at the primary level.15

  This  narrative review aimed to investigate knowledge
of stroke health literacy (SHL), which refer to the combination
of HL regarding stroke and stroke literacy and summarized
this knowledge into 3 main topics:  1) assessment tools for
SHL; 2) SHL levels in patients with stroke, the population
at high risk for stroke, and the general population; and 3)
interventions to improve SHL and their effectiveness.

Materials and methods
  A  narrative  review  provides  recent  knowledge  about
specific  topics  without  a  description  of  methodological
approaches.16  The  steps  include  1)  developing  the  research
question, 2) identifying search terms, 3) identifying databases,
4)  searching the literature, 5) evaluating the literature, 6)
extracting data, 7) analyzing the data, and 8) interpreting
and synthesizing the findings.

Data sources
  A  literature  search  was  conducted  using  PubMed
and  Scopus  databases.  The  search  terms  were  “stroke/
cerebrovascular  accident”,  “health  literacy”,  and  “stroke
literacy”.  Only  studies  published  in  the  English  language
between 2011 and 2021 were included.

Study selection
  The  first  author  screened  the  titles  and  abstracts
(Figure 1). Articles not related to SHL, and duplicates were
excluded.  The  first  author  reviewed  the  full-text  articles
and,  in  consultation  with  the  second  author,  removed
articles which did not meet the following inclusion criteria:
1)  studied  SHL,  2)  were  written  in  the  English  language,
and 3) were published between 2011 and 2021.

Data extraction
  Data  were  extracted  from  all  included  studies  in
order to summarize the variation and detail of each study.
The  first  author  and  the  second  author  developed  the
scopes for data extraction: study objectives, participants’
characteristics,  research  context,  assessment  tools’
characteristics, interventions, outcomes, strengths, and
limitations.  The  first  author  extracted  the  data  and
discussed the results from data extraction with the second
author.
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Figure 1 Summary of study selection.

(HLS-EU-Q),10 and the health literacy assessment using 
talking touch screen technology (Health LiTT).19 The original 
SHEAL comprises 11 multiple-choice items, of which 3 
items are used for numeracy skill assessment and 8 items 
are used for comprehension ability assessment.26 Huang 
et al. tested the Mandarin version of the SHEAL with 87 
stroke patients.18 It was found to be valid and reliable 
(Cronbach’s alpha of 0.82). This instrument showed a high 
correlation with the Public Stroke Knowledge Quiz (PSKQ) 
(r coefficient of 0.62, p<0.001). The findings showed a 
ceiling effect, which limited the instrument’s ability to 
distinguish the investigated variables in a high HL group. 
Therefore, the instrument needs further revision to  
improve its internal consistency reliability and discriminative 
validity, particularly in patients with high HL. Three years 
after the publication of the SHEAL study, the same authors 
tested the psychometric properties of a Mandarin version 
of the HLS-EU-Q in patients with stroke.10 HLS-EU-Q  
comprises 47 questions with a Likert scale assessing  
patients’ competencies to access, understand, appraise, 
and apply health information for health care, disease  
prevention, and health promotion. For the Mandarin version 
of the HLS-EU-Q, 311 patients with stroke completed the 
questionnaires. The findings showed a Rasch model fit 
with 12-domain structures. Huang et al.10 recommended 
using the instrument to assess HL in patients with stroke. 
The last HL assessment tool used in patients with stroke 
was the health LiTT, a multimedia, self-administered test.19 
The original version of the health LiTT has 82 items. Hahn 
et al used a short form of the health LiTT comprising 
16 items on prose, document, and quantitative health  
information.19 The psychometric properties of this version 
were not described, although the original version of the 
health LiTT revealed validity and high reliability.27
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Results
  The initial search resulted in 89 articles. Of these, 5
were duplicates, and 65 were not related to SHL. After the
exclusion  of  5  additional  articles  due  to  unmet  inclusion
criteria, 14 articles were included in the review (Figure 1).
Detailed descriptions of the characteristics and outcomes
of the included studies were presented in Table 1.

Assessment tools for stroke health literacy
  A total of nine assessment tools related to SHL were
found, consisted of four tools for Hl assessment, and five tools
for stroke literacy assessment.  Among the HL assessment
tools, only one was specifically developed for stroke, while
the rest were adapted from general HL assessment tools.

Health literacy assessment tools
  The  health  literacy  battery  for  three  phases  of
stroke  (HL-3S)  was  the  only  assessment  tool  developed
specifically  for  patients  with  stroke.21  HL-3S  has  three
question  categories:  1)  health  care  tests  for  the  acute
phase  (10  questions),  2)  disease  prevention  tests  for  the
subacute  phase  (10  questions),  and  3)  health  promotion
tests  for  the  chronic  phase  (10  questions).  Tests  of  the
tool’s  psychometric  properties  with  422  stroke  patients
showed  high  validity  and  reliability.  Findings  from  the
principal component analysis (PCA) reported eigenvalues
of  the  first  component  between  1.51-1.57,  interitem
residual  correlations  between  0.00-0.29  and  Rasch  reliability
coefficients  between  0.86-0.87.  An  advantage  of  the
HL-3S is its appropriateness in assessing patients according to
stroke phases.

  There were three assessment tools that were adapted
to assess HL in stroke patients: a Mandarin version of the
short-form  health  literacy  scale  (SHEAL),18  a  Mandarin
version of the European health literacy survey questionnaire
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Table 1  Summary of included studies.

Authors (year) Objectives Participants Assessment tools Result/Main outcomes

Stroke health literacy assessment in the general population

Akiyama et al17

(2013)
To assess stroke knowledge in 
the Japanese population

11,121 Japanese individuals 
from across Japan 
Mean age: 44.8 years 
(range 20-69 years)

Internet-based questionnaire 
survey

The respondents’ knowledge of 
stroke was considered insufficient; 
knowledge was higher in older 
respondents than in younger  
respondents.

Lim et al18

(2014)
To evaluate the level of stroke 
literacy in citizens of Singapore

687 Singaporean citizens 
and permanent residents 
living in a public housing 
estate
Age ≥21 years,
Mean age: 48 years

Interviews (face-to-face) 
using open-ended questions
(modified SAQ)

Stroke literacy in the study 
population was poor, and there 
was a general lack of awareness 
of stroke symptoms and risk factors.

Rissado et al19

(2018)
To investigate public stroke literacy 
in a South Brazilian city

633 normal subjects in a 
South Brazilian city
Mean age: 55.3 years
Mean education: 9.6 years

Questionnaires combined 
with closed- & open-ended 
questions

Stroke literacy in the South Brazilian 
city was not adequate.

Zafar et al20

(2020)
To assess stroke literacy in the 
general population living in the 
Eastern Province of SA

1,213 respondents
Age ≥15 years
male 37.6%,
female 62.4%

Structured questionnaire 
distributed through an 
electronic website over a 
period of 6 months

Stroke literacy in the population 
of the Eastern Province of SA was 
insufficient.

Stroke health literacy assessment in a population at high risk for stroke

Rolls et al21

(2017)
To investigate the relationships 
among anticoagulant knowledge, 
health literacy, and self- reported 
adherence in patients taking 
warfarin and DOACs

48 patients with AF
Age ≥18 years
Mean age: 76.4 years

AKT
S-TOFHLA
MMAS

Significant correlations were 
observed among health literacy, 
DOAC knowledge, and adherence.

Huang et al22

(2015)
To validate a Mandarin version 
of the SHEAL in stroke patients

87 stroke patients
Age ≥20 years,
Mean age: 57 years

Months after onset
 <6 months: 24
 ≥6 months: 55

Interviews (face-to-face) 
using the SHEAL and PSKQ

The SHEAL has good psychometric 
properties and can be used to  
assess the health literacy of stroke 
patients for research purposes. 
However, for clinical context, the 
SHEAL should be used with caution. 

Hahn et al23

(2017)
To evaluate and compare functional 
literacy, health literacy, fluid 
cognitive function, and self- 
reported health in individuals 
with SCI, stroke, and TBI who 
live in community dwellings.

209 people with SCI,
Mean age: 46 years
184 TBI,
Mean age: 40 years
211 Stroke,
Mean age: 56 years

Health LiTT
WRAT-4

Strong correlations were observed 
among functional literacy, health 
literacy, and fluid cognitive function.
Higher health literacy was  
associated with better mobility, 
less anxiety, and better overall 
health.

Wang et al24

(2018)
To survey stroke knowledge and 
influencing factors among people 
with acute ischemic stroke at 
discharge in Hubei Province, 
China

1,531 AIS patients
Age ≥18 years
Mean age: 65.2 years

Interviews at discharge 
with a questionnaire.

Most AIS patients had insufficient 
knowledge at discharge.

Huang et al25

(2018)
To examine the validity of the 
HLS-EU-Q in patients with stroke 
using Rasch analysis

311 stroke patients
Age ≥20 years
Mean age: 59.7 years
Median after onset: 9 months

The Mandarin version of 
the HLS-EU-Q

The HLS-EU-Q (12-domain) is 
a valid measurement tool for 
clinicians and researchers to 
assess health literacy in patients 
with stroke.

Huang et al26

(2020)
To develop a health literacy battery 
for three phases of stroke

442 stroke patients
Age ≥20 years
Mean age: 61.5 years

HL-3S The HL-3S has a good construct 
validity and Rasch reliability.

Stroke health literacy interventions

Williams et al27

(2012)
To assess the effectiveness of child- 
mediated stroke communication 
or HHS regarding stroke literacy 
improvement in parents of 
children enrolled in an HHS 
program

71 parents
182 children 
Age 9-12 years

Stroke Literacy Questionnaire Parental stroke literacy improved 
after the program; HHS may be 
effective as a tool for improving 
parental stroke literacy.
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Table 1  Summary of included studies. (continued)

Authors (year) Objectives Participants Assessment tools Result/Main outcomes

Stroke health literacy interventions

Sanders et al28

(2014)
To examine the relationship  
between health literacy and 
stroke education outcomes

100 AIS patients
males: 57
females: 43
Age
≥60 years: 48%
<60 years: 52%

S-TOFHLA
SPER

A clear relationship was observed 
between health literacy and stroke 
education outcomes.

Denny et al29

(2017)
To assess changes in stroke 
knowledge,self-efficacy, and 
satisfaction before and after the 
intervention.

93 stroke patients in acute 
hospitals
AIS: 65
ICH: 28

10-item questionnaire (writ-
ten at a 4th grade reading 
level)

A significant increase was seen in 
stroke knowledge that lasted until 
the 30th day after following up.
The stroke video intervention 
served as an adjunct to the verbal 
and written stroke education.

Szmuda et al30

(2020)
To evaluate the quality, reliability,  
and audience engagement of 
stroke-related videos published 
on YouTube

101 English YouTube videos DISCERN instrument
 VPI

Quality of YouTube videos is fair, 
and the videos can be used as a 
useful source of stroke information 
for patients and families.

Note: HHS; hip hop stroke, SAQ: stroke awareness questionnaire, S-TOFHLA: short form of the test of functional health literacy in adults, SPER: stroke 
patient education retention, SHEAL: short-form health literacy scale, PSKQ: public stroke knowledge quiz, AIS: acute ischemic stroke, ICH: intracerebral 
hemorrhage, AF: atrial fibrillation, SCI: spinal cord injury, TBI: traumatic brain injury, Health LiTT: health literacy assessment using talking touchscreen 
technology, WRAT-4: wide range achievement test, 4th   edition, DOACs: direct acting oral anticoagulants, AKT: anticoagulation knowledge tool, MMAS: 
Morisky medication adherence scale, HLS-EU-Q: health literacy survey European questionnaire, MMSE: mini–mental state examination, SA: Saudi Arabia, 
VPI: video power index, HL-3S: health literacy battery for three phases of stroke.

Stroke literacy assessment tools
A search result revealed ten studies regarding  

assessment tools, consisted of assessment tools for healthy 
populations (four articles), populations at risk (one article), 
and patients with stroke (one article). The assessment 
 tools for healthy populations ask participants about stroke 
symptoms, stroke risk factors, stroke management, and 
sources of information.7,11-13 Questions to assess stroke  
literacy are either open-ended,11 or a combination of both 
open-ended and closed-ended.12-13  Data collection methods 
in these four studies included internet-based surveys,7,13 
and face-to-face interviews.11-12   Only one article assessed 
stroke knowledge in the population at high risk for stroke 
(patients with atrial fibrillation).17 In this study, the  
authors used the anticoagulation knowledge tool (AKT) 
and the short form of the test of functional health literacy 
in adults (S-TOFHLA) to evaluate the level of anticoagulant 
knowledge and HL, respectively. AKT was developed to 
assess knowledge about anticoagulants.28 AKT comprises 
25 items for direct acting oral anticoagulant users and 35 
items for warfarin users. The original version has 28 items. 
The authors did not describe validity and reliability of  
modified AKT. S-TOFHLA is a tool with good reliability and 
validity for assessing functional HL. The test items consist of 
4 numeracy items and 2 prose passages. With a maximum 
score of 36, a score of 23 and above is considered to indicate 
adequate HL, while a score of 22 or less is considered 
to indicate inadequate HL.29 One article assessed stroke  
literacy in patients with stroke.20  The studied instrument 
comprises 25 questions on common sense, warning signs, 
risk factors and dos-and-do nots after treatment. Testing 
the instrument with 25 patients with stroke, the authors 
reported high reliability of the entire scale (Cronbach's  

alpha of 0.95) and the four domains (Cronbach's alphas 
of 0.81, 0.89, 0.91 and 0.90). Factor analysis confirmed an 
item structure with 63% cumulative variance.

Stroke health literacy level
Of seven articles reporting levels of SHL, four, one 

and two studied the general population, the population at 
high risk for stroke, and patients with stroke, respectively. 
Overall, ordinary people, people at risk of stroke, and  
patients with stroke had inadequate SHL. For example, 
in Japan, less than half of respondents were confident 
about their stroke knowledge.7 Only 2.3% believed they 
could identify stroke symptom when it occurred. In Brazil,  
approximately one-third of respondents did not understand 
the meaning of stroke (abbreviated in Portuguese as AVC 
for “acidente vascular cerebral”), and 50% did not know 
the warning signs.12  These findings were similar to those 
of study surveys in Saudi Arabia13 and Singapore.11  Specific 
areas in which inadequate stroke knowledge was found  
included the following: facial asymmetry as a stroke symptom, 
diabetes and dyslipidemia as stroke risk factors, use of  
recombinant tissue plasminogen activator (rt-PA) and early  
rehabilitation as effective stroke treatment, and the nearest 
health care center for stroke management.

A study in a population at high risk for stroke  
reported lower AKT scores in patients with good medication 
adherence than in their counterparts with poor medication 
adherence.17 HL was correlated with anticoagulant knowledge 
but not associated with medication adherence. According 
to the small sample size in this study (48 patients), the 
effect size was too small to be generalized. For patients 
with stroke, two studies reported inadequate HL in stroke 
patients. Approximately half of discharged patients with 
stroke did not know about stroke symptoms, and more  
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Table 1  Summary of included studies. (continued)

Authors (year) Objectives Participants Assessment tools Result/Main outcomes

Stroke health literacy interventions

Sanders et al28

(2014)
To examine the relationship  
between health literacy and 
stroke education outcomes

100 AIS patients
males: 57
females: 43
Age
≥60 years: 48%
<60 years: 52%

S-TOFHLA
SPER

A clear relationship was observed 
between health literacy and stroke 
education outcomes.

Denny et al29

(2017)
To assess changes in stroke 
knowledge,self-efficacy, and 
satisfaction before and after the 
intervention.

93 stroke patients in acute 
hospitals
AIS: 65
ICH: 28

10-item questionnaire (writ-
ten at a 4th grade reading 
level)

A significant increase was seen in 
stroke knowledge that lasted until 
the 30th day after following up.
The stroke video intervention 
served as an adjunct to the verbal 
and written stroke education.

Szmuda et al30

(2020)
To evaluate the quality, reliability,  
and audience engagement of 
stroke-related videos published 
on YouTube

101 English YouTube videos DISCERN instrument
 VPI

Quality of YouTube videos is fair, 
and the videos can be used as a 
useful source of stroke information 
for patients and families.

Note: HHS; hip hop stroke, SAQ: stroke awareness questionnaire, S-TOFHLA: short form of the test of functional health literacy in adults, SPER: stroke 
patient education retention, SHEAL: short-form health literacy scale, PSKQ: public stroke knowledge quiz, AIS: acute ischemic stroke, ICH: intracerebral 
hemorrhage, AF: atrial fibrillation, SCI: spinal cord injury, TBI: traumatic brain injury, Health LiTT: health literacy assessment using talking touchscreen 
technology, WRAT-4: wide range achievement test, 4th   edition, DOACs: direct acting oral anticoagulants, AKT: anticoagulation knowledge tool, MMAS: 
Morisky medication adherence scale, HLS-EU-Q: health literacy survey European questionnaire, MMSE: mini–mental state examination, SA: Saudi Arabia, 
VPI: video power index, HL-3S: health literacy battery for three phases of stroke.

Stroke literacy assessment tools
A search result revealed ten studies regarding  

assessment tools, consisted of assessment tools for healthy 
populations (four articles), populations at risk (one article), 
and patients with stroke (one article). The assessment 
 tools for healthy populations ask participants about stroke 
symptoms, stroke risk factors, stroke management, and 
sources of information.7,11-13 Questions to assess stroke  
literacy are either open-ended,11 or a combination of both 
open-ended and closed-ended.12-13  Data collection methods 
in these four studies included internet-based surveys,7,13 
and face-to-face interviews.11-12   Only one article assessed 
stroke knowledge in the population at high risk for stroke 
(patients with atrial fibrillation).17 In this study, the  
authors used the anticoagulation knowledge tool (AKT) 
and the short form of the test of functional health literacy 
in adults (S-TOFHLA) to evaluate the level of anticoagulant 
knowledge and HL, respectively. AKT was developed to 
assess knowledge about anticoagulants.28 AKT comprises 
25 items for direct acting oral anticoagulant users and 35 
items for warfarin users. The original version has 28 items. 
The authors did not describe validity and reliability of  
modified AKT. S-TOFHLA is a tool with good reliability and 
validity for assessing functional HL. The test items consist of 
4 numeracy items and 2 prose passages. With a maximum 
score of 36, a score of 23 and above is considered to indicate 
adequate HL, while a score of 22 or less is considered 
to indicate inadequate HL.29 One article assessed stroke  
literacy in patients with stroke.20  The studied instrument 
comprises 25 questions on common sense, warning signs, 
risk factors and dos-and-do nots after treatment. Testing 
the instrument with 25 patients with stroke, the authors 
reported high reliability of the entire scale (Cronbach's  

alpha of 0.95) and the four domains (Cronbach's alphas 
of 0.81, 0.89, 0.91 and 0.90). Factor analysis confirmed an 
item structure with 63% cumulative variance.

Stroke health literacy level
Of seven articles reporting levels of SHL, four, one 

and two studied the general population, the population at 
high risk for stroke, and patients with stroke, respectively. 
Overall, ordinary people, people at risk of stroke, and  
patients with stroke had inadequate SHL. For example, 
in Japan, less than half of respondents were confident 
about their stroke knowledge.7 Only 2.3% believed they 
could identify stroke symptom when it occurred. In Brazil,  
approximately one-third of respondents did not understand 
the meaning of stroke (abbreviated in Portuguese as AVC 
for “acidente vascular cerebral”), and 50% did not know 
the warning signs.12  These findings were similar to those 
of study surveys in Saudi Arabia13 and Singapore.11  Specific 
areas in which inadequate stroke knowledge was found  
included the following: facial asymmetry as a stroke symptom, 
diabetes and dyslipidemia as stroke risk factors, use of  
recombinant tissue plasminogen activator (rt-PA) and early  
rehabilitation as effective stroke treatment, and the nearest 
health care center for stroke management.

A study in a population at high risk for stroke  
reported lower AKT scores in patients with good medication 
adherence than in their counterparts with poor medication 
adherence.17 HL was correlated with anticoagulant knowledge 
but not associated with medication adherence. According 
to the small sample size in this study (48 patients), the 
effect size was too small to be generalized. For patients 
with stroke, two studies reported inadequate HL in stroke 
patients. Approximately half of discharged patients with 
stroke did not know about stroke symptoms, and more  
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than half were unaware of risk factors (such as hypertension 
and smoking).20 Another study reported that patients with 
stroke had the lowest HL score compared to patients with 
spinal cord injury and patients with traumatic brain injury 
(mean T-score of 53.6 vs. 58.1 and 57.8, respectively).19

Interventions to improve stroke health literacy and  
effectiveness

In-hospital stroke educational programs for patients with 
stroke
 Two articles reported stroke educational outcomes.23-24 

Sander et al.23 measured educational outcomes after  
patients had participated in stroke education covering the 
following topics: personal risk factors for stroke, stroke 
warning signs, activation of emergency medical services, 
need for follow-up after discharge, and medications  
prescribed for stroke prevention.2 The session lasted 30 to 
60 minutes. The participants answered five open-ended 
questions and completed the S-TOFHLA. The mean score 
for stroke knowledge was 6.7 out of 10. Patients with  
inadequate HL had the lowest stroke knowledge compared 
to those with marginal and adequate HL. In other words, 
the stroke educational program in this study was ineffective 
in patients with inadequate HL.
 In another study, a five-minute stroke education video 
was shown to patients with acute ischemic stroke and  
intracerebral hemorrhage.24 Input from stroke survivors, 
caregivers, and a multidisciplinary team was received  
during the creation of the video content. The authors used 
a video script with a 6th grade reading level. The patients 
completed ten-item questionnaires written at a 4th grade 
reading level before, immediately after, and 30 days after 
watching the video. The findings showed an increase in the 
median knowledge score before and after watching the video 
(median of 6 vs. 7 for both immediately after and 30 days 
after). A significant proportion of patients recognized stroke 
symptoms immediately after the video, and knowledge 
was retained 30 days later. Almost three-quarters of  
patients were satisfied with the video.

Stroke educational programs for general populations
 One article reported stroke educational programs for 
the general population, and another assessed the quality 
of stroke education videos from YouTube. William et al.22 
developed a school-based stroke educational program 
called “Hip Hop Stroke” (HHS) for children aged 9 to 
12 years to communicate stroke knowledge with their  
parents. The children attended one-hour sessions to learn 
hip hop for three days. They watched two four-minute  
cartoon music videos and read a comic book with their 
parents at home. The media was professionally produced 
and included age-appropriate stroke knowledge. Children 
also placed an HHS magnet on their refrigerators. Parents 
completed a stroke knowledge questionnaire before and 
one week after the intervention. The findings showed 
that parents’ stroke knowledge (stroke symptoms, urgent  
action plan, and FAST mnemonic) increased significantly 
after the intervention.
 One article assessed the quality of YouTube videos 
providing stroke education. The authors analyzed 101  

 

 

  
 

 
 

 
 
 
 

  

 

 

 
 
 
 
 

 

 

 

P. Posawang et al.  Journal of Associated Medical Sciences 2023; 56(1): 192-200 197

videos  containing  at  least  one  of  the  following  search
terms: stroke, brain attack, hemorrhagic stroke, ischemic
stroke,  and  transient  ischemic  attack.  An  analysis  with
the validated DISCERN instrument found that the quality
of  the  videos  was  fair.  Two-thirds  of  the  videos  were  of
professional  quality  (uploaded  by  hospitals,  narrated  by
doctors, and  included  stroke symptoms).  Only  14.85% of
these videos mentioned risk factors for treatment.25

Discussion

  This  narrative  review  explored  up-to-date  knowledge
about  SHL  assessment  tools  and  levels  of  SHL  in  the
general  population,  the  population  at  risk  of  stroke,  and
patients  with  stroke.  Only  14  articles  regarding  this  area
were found, while there were six systematic review articles
on  HL  and  type-2  diabetes.30  There  was  only  one  SHL
assessment  tool  developed  specifically  for  patients  with
stroke,  while  the  rest  were  adapted  from  standard  HL
assessment  tools  or  were  for  stroke  knowledge  assessment.
SHL was inadequate in the general population, the population
at risk for stroke, and patients with stroke. Stroke education
programs  were  effective  for  both  the  general  population
and patients with stroke.

  The  quality  of  the  assessment  tool  affects  the
completeness and accuracy of the measurement outcome.
In this review, only four articles reported assessment tools
for HL in patients with stroke. One was developed specifically
for patients with stroke, and the rest were adapted from
general  HL  assessment  tools.  These  tools  were  valid  and
reliable;  however,  implementation  of  this  tools  was  not
found in other study. Stroke literacy is different from HL for
stroke. The first refers to knowledge about stroke, such as
stroke symptoms and stroke warning signs,7,11,13  while the
latter refers to people’s abilities to obtain, understand, and
use health information to make informed decisions about
their  health  and  health  care.31  Unlike  assessment  tools
for  HL  in  patients  with  stroke,  various  assessment  tools
for  stroke  literacy  were  found,  but  validity  and  reliability
were reported in only few articles. Developing assessment
tools for HL is challenging particularly for topics relating to
stroke.32  It requires a theoretical understanding of HL and
a clinical context of stroke. The conditions of patients with
stroke vary which may explain the paucity of research on HL
for stroke.21  A shortage of SHL measurement tools was one
key finding. This review found three studies that modified
tools  originally  designed  for  the  general  population  and
then  used  them  in  stroke  populations.10,18,26  Even  though
all  tools  were  shown  to  have  some  good  psychometric
roperties,  retesting  of  validity  and  reliability  is  still  required
when they are implemented in different contexts, particularly
when  the  targeted  population  differs  from  the  study
population. In this review, only one study developed a novel,
specific measurement tool for the stroke population.21  For
this  reason,  HL  measurement  tools  with  good  psychometric
properties and specifically designed for stroke populations
need to be further developed.

  All articles in this review reported inadequate SHL
in the general population, the population at high risk for
stroke, and patients with stroke. Inadequate HL is associated
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Future directions

with poor understanding of medical information, adverse 
health outcomes, and undesirable health effects.31 It is a 
concern that the general population with inadequate SHL 
has a higher risk of stroke and that stroke patients with  
inadequate SHL have poorer treatment outcomes than 
their counterparts with adequate SHL. For example, a 
lack of knowledge about warning symptoms of stroke 
and health service providers for stroke in an area can  
result in delayed treatment and poor treatment outcomes.  
Unfortunately, none of the articles in this review reported 
an association between SHL and health outcomes. Thus, 
future research to examine this association are needed. 
Factors associated with inadequate SHL vary depending 
on diseases and conditions. For example, cognitive impairment 
decreases stroke patients’ ability to comprehend health 
information, and physical disability in stroke patients limits 
their accessibility to health care services. From the review, 
limited knowledge regarding factors associated with SHL 
was found, and further study in this area is required.
 Improving HL is crucial to prevent stroke, both in the 
general population and patients with stroke, and promote 
recovery from stroke attack. Similar to this review, Visscher 
et al.33 found that most interventions to improve HL were 
focused on the functional level - the lowest level of HL.  
People with a functional level of HL can obtain information 
from health resources but cannot use information to  
communicate with other people, including health  
professionals.3 The primary objective of HL interventions is 
to empower patients to move from passive to active and  
become critical players in health care. Articles in this  
review failed to demonstrate such improvement in  
participants. A comprehensive HL intervention model  
provides a comprehensive approach to developing HL  
interventions based on a complex HL concept.34 This model 
targets individuals, individuals with inadequate HL,  
communications between individuals and health  
professionals, health professionals, and health service barriers.
 This review has some limitations. Firstly, the inclusion 
of only studies published in English may have limited the 
results from relevant studies written in other languages. 
Secondly, restricted searching term to “health literacy” 
and “stroke literacy” but not include other similar term 
such as “stroke knowledge" or " stroke awareness", may 
limited other relevant studies. Thirdly, the inclusion of all 
relevant studies regardless of their quality biased the  
interpretation of findings. However, this was considered 
necessary, as there are still limited studies in this area.  
Finally, the article search in this review was not exhaustive, 
and relevant articles not published in PubMed and Scopus 
were not included in this review.

 Stroke educational campaigns have been proved 
to be an effective method to improve knowledge and  
awareness regarding stroke.35 Therefore, stroke educational 
campaigns can be implemented as one intervention strategy 
to improve HL in patients with stroke. In term of assessment, 
we found a lack of clinical implications of assessment 
tools for HL in patients with stroke. HL is linked to medical  
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adherence  and  health  outcomes.  Therefore,  HL  assessment
with valid and reliable tools should be performed in clinical
practice  to  assess  HL  in  patients  with  stroke  before  and
after  educating  patients.  Moreover,  strong  research  designs
are needed to develop assessment tools and evaluate the
effectiveness of HL interventions.32

Conclusion
  This  review  presents  updated  knowledge  on  SHL.
This knowledge is very limited; however, the review showed
1)  various  validated  and  reliable  tools  to  assess  SHL;  2)
inadequate  SHL  in  the  general  population,  the  population
at  high  risk  for  stroke,  and  patients  with  stroke;  and  3)
interventions to improve SHL. Further research on SHL is
needed in order to expand knowledge and comprehension
regarding stroke health literacy, and thus improve preventive,
curative, and rehabilitative outcomes.

Ethical approval
  Ethical  approval  and  patient  consent  were  not
required since the present study was a narrative review of
previously published literature.

Declaration of conflicting interests
  The authors declare no potential conflicts of interest
with respect to the research, authorship, and/or publication
of this article.

Funding
  No  financial  support  for  the  research,  authorship,
and/or publication of this article.

References

[1]  Kickbusch I, Maag D. Health literacy. In: Heggenhougen K,
Quah  SR,  editors.  International  encyclopedia  of
public health. San Diego: Academic Press; 2008: 204-11.

[2]  Sørensen K, Van den Broucke S, Fullam J, Doyle G,
Pelikan J, Slonska Z, et al. Health literacy and public
health:  a  systematic  review  and  integration  of
definitions  and  models.  BMC  Public  Health.  2012;
12: 80. doi: 10.1186/1471-2458-12-80.

[3]  Nutbeam D. Defining and measuring health literacy:
what  can  we  learn  from  literacy  studies?  Int  J
Public  Health.  2009;  54(5):  303-5.  doi:  10.1007/
s00038-009-0050-x.

[4]  Manganello JA. Health literacy and adolescents: a
framework and agenda for future research. Health
Educ. Res. 2008; 23(5): 840-7. doi: 10.1093/her/
cym069.



P. Posawang et al.  Journal of Associated Medical Sciences 2023; 56(1): 191-199 197

Future directions

Conclusion

Ethical approval

Declaration of conflicting interests

Funding

with poor understanding of medical information, adverse 
health outcomes, and undesirable health effects.31 It is a 
concern that the general population with inadequate SHL 
has a higher risk of stroke and that stroke patients with  
inadequate SHL have poorer treatment outcomes than 
their counterparts with adequate SHL. For example, a 
lack of knowledge about warning symptoms of stroke 
and health service providers for stroke in an area can  
result in delayed treatment and poor treatment outcomes.  
Unfortunately, none of the articles in this review reported 
an association between SHL and health outcomes. Thus, 
future research to examine this association are needed. 
Factors associated with inadequate SHL vary depending 
on diseases and conditions. For example, cognitive impairment 
decreases stroke patients’ ability to comprehend health 
information, and physical disability in stroke patients limits 
their accessibility to health care services. From the review, 
limited knowledge regarding factors associated with SHL 
was found, and further study in this area is required.
 Improving HL is crucial to prevent stroke, both in the 
general population and patients with stroke, and promote 
recovery from stroke attack. Similar to this review, Visscher 
et al.33 found that most interventions to improve HL were 
focused on the functional level - the lowest level of HL.  
People with a functional level of HL can obtain information 
from health resources but cannot use information to  
communicate with other people, including health  
professionals.3 The primary objective of HL interventions is 
to empower patients to move from passive to active and  
become critical players in health care. Articles in this  
review failed to demonstrate such improvement in  
participants. A comprehensive HL intervention model  
provides a comprehensive approach to developing HL  
interventions based on a complex HL concept.34 This model 
targets individuals, individuals with inadequate HL,  
communications between individuals and health  
professionals, health professionals, and health service barriers.
 This review has some limitations. Firstly, the inclusion 
of only studies published in English may have limited the 
results from relevant studies written in other languages. 
Secondly, restricted searching term to “health literacy” 
and “stroke literacy” but not include other similar term 
such as “stroke knowledge" or " stroke awareness", may 
limited other relevant studies. Thirdly, the inclusion of all 
relevant studies regardless of their quality biased the  
interpretation of findings. However, this was considered 
necessary, as there are still limited studies in this area.  
Finally, the article search in this review was not exhaustive, 
and relevant articles not published in PubMed and Scopus 
were not included in this review.

 Stroke educational campaigns have been proved 
to be an effective method to improve knowledge and  
awareness regarding stroke.35 Therefore, stroke educational 
campaigns can be implemented as one intervention strategy 
to improve HL in patients with stroke. In term of assessment, 
we found a lack of clinical implications of assessment 
tools for HL in patients with stroke. HL is linked to medical  

adherence and health outcomes. Therefore, HL assessment 
with valid and reliable tools should be performed in clinical 
practice to assess HL in patients with stroke before and  
after educating patients. Moreover, strong research designs 
are needed to develop assessment tools and evaluate the 
effectiveness of HL interventions.32

 This review presents updated knowledge on SHL. 
This knowledge is very limited; however, the review showed 
1) various validated and reliable tools to assess SHL; 2)  
inadequate SHL in the general population, the population 
at high risk for stroke, and patients with stroke; and 3) 
interventions to improve SHL. Further research on SHL is 
needed in order to expand knowledge and comprehension 
regarding stroke health literacy, and thus improve preventive, 
curative, and rehabilitative outcomes.
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required since the present study was a narrative review of 
previously published literature.

 The authors declare no potential conflicts of interest 
with respect to the research, authorship, and/or publication 
of this article.

 No financial support for the research, authorship, 
and/or publication of this article.

References

[1]  Kickbusch I, Maag D. Health literacy. In: Heggenhougen K, 
Quah SR, editors. International encyclopedia of  
public health. San Diego: Academic Press; 2008: 204-11.

[2]  Sørensen K, Van den Broucke S, Fullam J, Doyle G, 
Pelikan J, Slonska Z, et al. Health literacy and public 
health: a systematic review and integration of  
definitions and models. BMC Public Health. 2012;  
12: 80. doi: 10.1186/1471-2458-12-80.

[3]  Nutbeam D. Defining and measuring health literacy: 
what can we learn from literacy studies? Int J 
Public Health. 2009; 54(5): 303-5. doi: 10.1007/
s00038-009-0050-x.

[4]  Manganello JA. Health literacy and adolescents: a 
framework and agenda for future research. Health 
Educ. Res. 2008; 23(5): 840-7. doi: 10.1093/her/
cym069.

P. Posawang et al.  Journal of Associated Medical Sciences 2023; 56(1): 191-199198

[5]  Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, 
Crotty K. Low health literacy and health outcomes: 
an updated systematic review. Ann Intern Med. 
2011; 155(2): 97-107. doi: 10.7326/0003-4819-155- 
2-201107190-00005.

[6]  DeWalt DA, Berkman ND, Sheridan S, Lohr KN, 
Pignone MP. Literacy and health outcomes: a 
systematic review of the literature. J Gen Intern 
Med. 2004; 19(12): 1228-39.  doi: 10.1111/j.1525- 
1497.2004. 40153.x.

[7]  Akiyama H, Hasegawa Y. Stroke knowledge:  
a nationwide, internet-based survey of 11,121  
inhabitants in Japan. Intern Med. 2013; 52(5): 
529-37. doi: 10.2169/internalmedicine.52.9170.

[8]  Lindsay MP, Norrving B, Sacco RL, Brainin 
M, Hacke W, Martins S, et al. World Stroke  
Organization (WSO): global stroke fact sheet 
2019. Int J Stroke. 2019; 14(8): 806-17. doi: 
10.1177/1747493019881353.

[9]  Mensah GA, Roth GA, Fuster V. The global burden 
of cardiovascular diseases and risk factors: 2020 
and beyond. J Am Coll Cardiol. 2019; 74(20): 
2529-32. doi: 10.1016/j.jacc.2019.10.009.

[10]  Huang YJ, Chen CT, Lin GH, Wu TY, Chen SS, Lin 
LF, et al. Evaluating the European health literacy  
survey questionnaire in patients with stroke: 
a latent trait analysis using Rasch modeling.  
Patient. 2018; 11(1): 83-96. doi: 10.1007/
s40271-017-0267-3.

[11]  Lim W, Chuang DF, Chue KM, Lee DZ, Leong NJ, Ng 
ZG, et al. Stroke literacy in Singapore: data from 
a survey of public housing estate residents. Ann 
Acad Med Singap. 2014; 43(9): 454-63.

[12]  Rissardo JP, Caprara AL, Prado AL. Stroke literacy in 
a South Brazilian city: a community-based survey. 
J Stroke Cerebrovasc Dis. 2018; 27(9): 2513-8. 
doi: 10.1016/j.jstrokecerebrovasdis.2018.05.006.

[13]  Zafar A, Albakr AI, Shahid R, Nazish S, Aljaafari D, 
Alkhamis FA, et al. Stroke literacy in the population 
of the Eastern Province of Saudi Arabia; immediate 
steps are essential to bridge the gap.J Stroke 
Cerebrovasc Dis. 2020; 29(10): 105088. doi: 10.1016/ 
j.jstrokecerebrovasdis.2020.105088.

[14]  Samanmit C. Boontae U. Rungnoei N. Health  
literacy development model for preventing stroke 
disease among patients with high risk of stroke in 
primary care units, Phetchaburi Province. Reg 4-5 
Med J. 2020; 39(3): 344-63 (in Thai).

[15]  Manatura O. Result of the health literacy development 
program of stroke alert and the access to an 
emergency medical service in high-risk patients 
with hypertension and their relatives in Tambon  
Chakkarat, Chakkarat District, Nakhon Ratchasima. 
RHPC9Journal. 2019; 13(32): 207-21 (in Thai).

[16]  Rother ET. Systematic literature review X narrative 
review. Acta Paulista de Enfermagem. 2007;  20: v-i. 
doi: 10.1590/S0103-21002007000200001. 

[17]  Rolls CA, Obamiro KO, Chalmers L, Bereznicki 
LR. The relationship between knowledge, health  
literacy, and adherence among patients taking 
oral anticoagulants for stroke thromboprophylaxis 
in atrial fibrillation. Cardiovasc Ther. 2017; 35(6): 
e12304. doi: 10.1111/1755-5922.12304.

[18]  Huang YJ, Wang YL, Wu TY, Chen CT, Kuo KN, 
Chen SS, et al. Validation of the short-form Health  
Literacy Scale in patients with stroke. Patient 
Educ Couns. 2015; 98(6): 762-70. doi: 10.1016/j.
pec.2015.02.021.

[19]  Hahn EA, Magasi SR, Carlozzi NE, Tulsky DS, Wong 
A, Garcia SF, et al. Health and functional literacy 
in physical rehabilitation patients. Health Lit Res 
Pract. 2017; 1(2): e71-85. doi: 10.3928/24748307-
20170427-02.

[20]  Wang MD, Wang Y, Mao L, Xia YP, He QW, Lu ZX, et 
al. Acute stroke patients’ knowledge of stroke at 
discharge in China: a cross-sectional study. Trop 
Med Int Health. 2018; 23(11): 1200-6.

[21]  Huang YJ, Chen CT, Sørensen K, Hsieh CL, Hou WH. 
Development of a battery of phase-adaptive 
health literacy tests for stroke survivors.  
Patient Educ Couns. 2020; 103(11): 2342-6.  
doi: 10.1016/j.pec.2020.04.023.

[22]  Williams O, DeSorbo A, Noble J, Gerin W. 
Child-mediated stroke communication: findings 
from Hip Hop Stroke. Stroke. 2012; 43(1): 163-9. 
doi: 10.1161/STROKEAHA.111.621029

[23]  Sanders K, Schnepel L, Smotherman C, Livingood W, 
Dodani S, Antonios N, et al. Assessing the  
impact of health literacy on education retention 
of stroke patients. Prev Chronic Dis 2014; 11: 
130259. doi: 10.5888/pcd11.130259.

[24]  Denny MC, Vahidy F, Vu KY, Sharrief AZ, Savitz SI. 
Video-based educational intervention associated 
with improved stroke literacy, self-efficacy, and 
patient satisfaction. PloS One. 2017; 12(3): 
e0171952. doi: 10.1111/tmi.13148.

[25]  Szmuda T, Alkhater A, Albrahim M, Alquraya E, Ali 
S, Al Dunquwah R, et al. YouTube as a source of 
patient information for stroke: A content-quality 
and an audience engagement analysis. J Stroke 
Cerebrovasc Dis. 2020; 29(9): 105065. doi: 
10.1016/j.jstrokecerebrovasdis.2020.105065.

[26]  Tsai TI, Lee SY, Tsai YW, Kuo KN. Methodology and 
validation of health literacy scale development 
in Taiwan. J Health Commun. 2011; 16(1): 50-61. 
doi: 10.1080/10810730.2010.529488.

[27]  Hahn EA, Choi SW, Griffith JW, Yost KJ, Baker DW. 
Health literacy assessment using talking touchscreen 
technology (Health LiTT): a new item response 
theory-based measure of health literacy. 
J Health Commun. 2011; 16(sup3): 150-62. doi: 
10.1080/10810730.2011.605434.

P. Posawang et al.  Journal of Associated Medical Sciences 2023; 56(1): 192-200 199



P. Posawang et al.  Journal of Associated Medical Sciences 2023; 56(1): 191-199 199

[28]  Obamiro KO, Chalmers L, Bereznicki LR. Development 
and validation of an oral anticoagulation knowledge 
tool (AKT). PloS One. 2016; 11(6): e0158071. doi: 
10.1371/journal.pone.0158071.

[29]  Baker DW. The meaning and the measure of 
health literacy. J Gen Intern Med. 2006; 21(8):                   
878-83. doi: 10.1111/j.1525-1497.2006.00540. x.

[30]  Caruso R, Magon A, Baroni I, Dellafiore F, Arrigoni C, 
Pittella F, et al. Health literacy in type 2 diabetes 
patients: a systematic review of systematic reviews. 
Acta Diabetol. 2018; 55(1): 1-2. doi: 10.1007/
s00592-017-1071-1.

[31]  Berkman ND, Dewalt DA, Pignone MP, Sheridan SL, 
Lohr KN, Sutton SF, et al. Literacy and Health  
Outcomes: Summary. Evidence Report/Technology 
Assessment: Number 87. AHRQ Publication  
Number 04-E007-1. Rockville, MD: Agency for 
Healthcare Research and Quality. January 2004. 
Available from: https://www.ncbi.nlm.nih.gov/
sites/books/NBK11942/

[32]  Altin SV, Finke I, Kautz-Freimuth S, Stock S. The 
evolution of health literacy assessment tools: a 
systematic review. BMC Public Health. 2014; 14: 
1207. doi: 10.1186/1471-2458-14-1207.

[33]  Visscher BB, Steunenberg B, Heijmans M,  
Hofstede JM, Devillé W, van der Heide I, et al.   
Evidence on the effectiveness of health literacy 
interventions in the EU: a systematic review. BMC 
Public Health. 2018; 18(1): 1414. doi: 10.1186/
s12889-018-6331-7.

[34]  Geboers B, Reijneveld SA, Koot JA, de Winter AF. 
Moving towards a comprehensive approach for 
health literacy interventions: the development 
of a health literacy intervention model.  Int J  
Environ Res Public Health. 2018; 15(6): 1268. doi: 
10.3390/ijerph15061268.

[35]  Rasura M, Baldereschi M, Di Carlo A, Di Lisi F, 
Patella R, Piccardi B, et al. Promotion and  
Implementation of Stroke Care in Italy Project 
Working. Effectiveness of public stroke educational 
interventions: a review. Eur J Neurol. 2014; 21(1): 
11-20. doi: 10.1111/ene.12266.

P. Posawang et al.  Journal of Associated Medical Sciences 2023; 56(1): 192-200200


