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Rising stroke and higher mortality among Indian population needs focused attention for prevention and early management of stroke.
In India, very few studies have been carried out to determine the causes of deficiencies in knowledge, attitude and practice (KAP) of
stroke among Indians. Study on KAP is essential to improve the awareness about stroke, early diagnosis and institution of appropriate
management. In this article, we have reviewed the existing literature on this issue and tried to compare it with those of developed countries
and suggested the measures we need to adopt in India to improve awareness and knowledge base.
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Introduction

Globalization and industrialization witnessed over the last
two decades have influenced life-styles of people particularly
in developing countries. In addition, demographic transitions
have added non-communicable diseases with existing
communicable ones, thus causing double burden of diseases.
Stroke is a major non-communicable disease. It is the most
common cause of mortality and a significant cause of adult
disability.? Stroke may also compromise cognitive, mood,
functional abilities and quality-of-life.’”! It also results in
caregiver burden™ and economic stress at individual,* familial
and national level. In India, current data suggests that each year
approximately 1.5 persons per1000 subjects are developing
stroke and approximately upto 41.08% (male, 38.18%; women,
43.24%) of stroke victims may die following acute stroke.l
Thus, from the current Indian population of about 1.2 billion,
approximately 1.8 million people may suffer from stroke
annually and about one-third of them may die. This entails the
issue of prevention and treatment of stroke serious attention
for developing countries. ®
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Treatments of acute ischemic stroke with thrombolytics can
reverse the acute paralysis in many patients.®' However,
such therapeutic opportunities can be utilized only within the
window period of four and half hours with good infrastructural
support; such expenditure being quite high too. For maximum
utilization of thrombolysis within the golden time period, the
identification of stroke-sufferers and knowledge of the treating
physician as well as that of the general mass is absolutely
essential. It is deemed wiser to focus attention on preventive
measures considering the limitation of infrastructure and
magnitude of the problem.

General knowledge (K) about stroke improves quick and correct
identification and adds to the body of technical knowledge.
Attitude (A) or outlook toward stroke is affected by the knowledge
along with the practices (P) undertaken by people to prevent and
treat stroke. Accurate knowledge of stroke risk factors and warning
signs, right attitude and proper practices of stroke prevention
or the immediate action that is necessary in dealing with a
stroke patient can arrest both mortality and morbidity among
the public. Thus, to check high stroke mortality in developing
countries particularly in India, it is essential to prevent delay in
hospitalization, which is primarily caused due to ignorance about
stroke, incorrect attitude and poor infrastructure.™!

It is important to review public awareness regarding
existing knowledge, attitude and practices (KAP) to prevent
mortality-morbidity of stroke in the community. In case of
inadequate knowledge among the mass, governmental and
non-governmental efforts to empower the mass with adequate
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knowledge, effective practice and the right attitude may help
reach this objective. Against this background, this review
article attempts to summarize and compare people’s perception
of stroke across nations and highlight the recommendations
for stroke-prevention strategies put forward by standard
guidelines for the general mass.

Studies on KAP

Studies conducted globally

Studies on KAP have mostly been undertaken in developed
countries across all continents, assessing hospital-based
patients or similar set-ups, or community-dwellers through
house-to-house survey.'*"! The Asian studies have also
been mainly undertaken in the developed countries such
as South Korea and Hong Kong.["'® Studies conducted in
developing countries have been limited in few countries such
as Brazil, Iran, Oman, Pakistan and India across continents.[?*-?

No operational definition of knowledge, attitude or practice
has been provided in any of the publications. Addressing this
topic, researchers have explored the issues of risk factors in
stroke, warning symptoms, source of knowledge and practices
undertaken by community-dwellers. Through statistical means,
authors have looked into associations between the above
parameters and demographic details of the participants. Based
upon their findings, the authors have attempted to provide
effective suggestions applicable for their respective populations.

Methodological differences between studies
The questionnaires employed and the interview patterns vary
amongst studies [Table 1]. Discrepancies between studies

depend to a great extent upon the type of interview: face-to-face
interview1216202123-5] telephonicl™!>!1718 or postal surveys;!"!
upon the type of questionnaires employed: open-ended!'%!4162124
combination of open and closed-ended questionnaires***! or
ticking potential responses/multiple-choice-questions™! and
simple questions testing the knowledge of the respondent.!'>7182]

Sites of involvement

Majority of respondents [Table 1] in the studies comprising of
stroke-survivors, relatives of stroke survivors and non-stroke
participants, identified “brain” as the affected area in strokel*213162¢]
with some demonstrating very poor knowledge,*! followed by
a very few who believed that stroke was a heart problem.!">"?!

Risk factors

Anumber of studies have assessed knowledge of stroke among
the general population across different nations. Studies have
documented predominantly inadequate knowledge about
stroke risk factors and stroke warning signs among their
respective participants globally [Table 1].

It is alarming to learn that knowledge about stroke risk
factors (hypertension [HTN], smoking, alcohol, diabetes,
ischemic heart disorder, atrial fibrillation) is observed to be
poorest among those with the highest risk for stroke.!'l Further,
studies on stroke or transient ischemic attack patients have
indicated poor knowledge about risk factors when evaluated
a few months after stroke®?! and also among patients
undergoing rehabilitation.”!

Different studies show different risk factor knowledge as
provided in Table 2. Highest response rate was observed

Table 1: Study methodologies undertaken to explore knowledge, attitude and practice of stroke

Author and year Place of Study design Rural/  Participants Type of questionnaire Type of
study urban interview
Neau et al., 2009171 France Population based Both General population Open ended questions Face-to-face
Yoon et al., 20011%! Australia Population based Urban General population Combination of openand  Telephonic
study close ended questions interview
Schneider et al., Cincinnati, Population based Urban Non-stroke members Open ended questions Telephonic
2003 Ohio, USA interview
Pancioli et al., Greater Population based Urban General population Simple questionnaires Telephonic
1998151 Cincinnati, Ohio survey
Weltermann et al., Germany C/S survey Urban Stroke patients; family Open ended questions Face-to-face
20001 members
Kim et al., 199717 South Korea Population based Urban General population Simple questionnaires Telephonic
study survey
Sloma et al., Sweden From a community ~ Urban Transient Ischemic attack Multiple choice Postal
20101 medical registry or stroke survivors questions
Campos-Sousa Brazil Community-based,  Urban General population Combination of open and Face-to-face
et al., 2007120 door-to-door closed ended questions
Haghighi et al., Iran Clinic Urban Stroke victims and Open-ended multiple Face-to-face
2010121 accomplices choice questions
Shafaee et al. Oman Hospital based Urban Subjects with risk factors Questionnaire based One to one
2006122 of stroke interview
Abbas et al. Pakistan Hospital based Urban Non stroke subjects Questionnaire based Face to face
20092 interview
Pandian et al., India Hospital based Urban Relatives of stroke Open-ended Face-to-face
2005124 survivors questionnaire interview
Das et al., 20072 India Hospital based Rural Stroke survivors and Combination and open Face to face

patient accomplices

and closed questions

interview
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among Australians followed by Germans, Indians and
Brazilians.[%1%2°241 Respondents from USA showed variable
knowledge about risk factors.'>*

HTN41518212425311 and smoking!'®1417 1211 are identified as
the common risk factors globally by participants. Alcohol
consumption is identified as a risk factor by responders across
different developed and developing countries with American
responders ascribing a marginal role.['>"%! Poor understanding
of diabetes as a risk factor is a common documentation.32
Not even half of the Swedish participants recognized ischemic
heart disease and diabetes as a major risk factor!” and a still
lesser number of American and French participants reported
the same.">* However, contrarily, Indian stroke-survivors
as well as non-stroke healthy people identify diabetes as
an important factor.™ Atrial fibrillation was identified as
an important factor by almost half of the Swedish subjects;
however, those who recognized the symptom had experience
with the condition.””! Vascular rupture was cited as the third
most important factor only by the Iranians®!! after HTN and
smoking. Life-style related factors were commonly listed
as risk factors by Swedish stroke-survivors and non-stroke
participants.” High cholesterol and wrong diet were seldom
documented as important risk factors except a few studies.>'!
Researchers report better knowledge of a specific risk factor
among those affected by it, which could be resultant of frequent
contacts with medical personnel for regular monitoring and
treatment.!'>!4l

Table 2: Awareness about risk factors in different
countries

Location of Norisk At least >2risk =3risk =4risk

study factor 1 risk factor factor factor
(%) factor (%) (%) (%) (%)

Australia 23.8 76.2 50.2 241

USA (Pancioli 3 68 25 4

etal., 1998)

USA (Kothari 43 26

etal., 1997)

Germany 11.3 241 16.5 19.5 28.6

Brazil 37.8 62.2 421

India 21 51.2 18.5 9.7

Pakistan 13.1 86.9 70.2 53

Oman 44.3 43 28.5 14.

Table 3: Awareness about warning symptoms

A Swedish study report only 62% of the stroke-survivors to
be aware that a previous episode of stroke was a risk factor.]
It is important to note that stroke-survivors or those at risk
were observed to have poorer knowledge than non-stroke
individuals.!61%%

Summing up the global view, it is revealed that major
population-based studies report HTN to be the most established
stroke risk factor cited by 45-89.7% of respondents from India!
Hong Kong™ Australia™ and USA.™ However, HTN, smoking
and alcohol are also documented by some as less important
risk factors for stroke."!>173 Interestingly, individuals in both
developed and developing countries perceive psychological
stress to be a risk factor for stroke.['3131924]

Psychological stress as a risk factor is well-established in
coronary heart disease. However, literature is scanty on
the relationship of stroke and psychological stress.*5!
A case-control study conducted in a developed country reveals
an independent association of self-perceived psychological
stress and ischemic stroke.*®l Hence, additional research in this
area is necessary to bring clarity to this association.

Warning symptoms

Studies reveal that knowledge about warning symptoms is
worse among people in comparison with their knowledge
about risk factors. A French study reported poor knowledge
about stroke warning signs among its participants, although
their knowledge about risk factors was moderate!’ and is
depicted in Table 3. About half of the French respondents
were able to recognize one or more stroke warning signs. The
study from Brazil revealed that 41.1% of respondents had
no knowledge about warning symptoms.?” Similar study in
Australia™ revealed that 23.8% of the respondents could not
figure out any warning symptoms and the rest could point to
some as depicted in Table 3.

Very few Indians could correctly list stroke warning signs. !
The Indian study documents 23% of its participants to be
ignorant about stroke warning symptoms and the rest responded
to various warning symptoms!?! as provided in Table 3. Many
Indian patients reported that they were confused at the initial
stage of stroke owing to the variable presentation of stroke
symptoms, particularly when symptoms were headache,
unilateral numbness, dizziness, visual and speech problems.
Symptoms referable to carotid artery stroke such as hemiparesis

Country Lack of Awareness about warning Common possible symptoms
of study awareness (%) symptoms (%) as perceived by interviewers (%)
=1 =2 >3 >4l
France 50.1 49.9 Weakness (30), speech difficulty (19) and severe headache (16)
Australia 23.8 49.8 26.2 8.8 Visual difficulty (in one eye or double vision)
Germany 20 9.8 28.8 28 23.5 Motor weakness (64.9), speech abnormality (57.2), general
symptom (52.7), visual problem (30.5), sensory (20.6)
USA 41.9 59.1 Dizziness (24), numbness (19), headache (16), weakness (15)
Brazil 411 58.6 32.7 Headache (28). Weakness of half of body (34.6), sensory disturbances (18.1)
India 29 34 29 8 Weakness (62)
Pakistan 11.6 88.4 69.3 55.4
Oman 32 68 42.7 26 Weakness (65)
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are easily recognized as compared with posterior circulation
stroke. 171834

Two studies exploring the knowledge about stroke risk
factors and warning symptoms were undertaken in USA
through telephonic interviews over a temporal difference of
5 years.'" The only significant evolution was observed to be
the knowledge of stroke symptoms.* However, the underlying
reason for this enhancement of knowledge could be attributed
to divulgence of information on stroke-symptoms in the media
due to the approval of tissue plasminogen activator for acute
treatment of stroke by the “Federal drug agency.”

Source of knowledge

The most frequently cited sources of knowledge about stroke
among Americans™! was employing mass media such as
television (32%), magazines (24%) and newspapers (22%). Other
sources of information were physicians, family member with
stroke, medical books and information from friends who were
stroke-survivors. The French,” Indians***! and Australians!'®!
indicated the sources of knowledge from print and electronic
media were superior rather than professionals (physicians,
pharmacists or hospital information). However, the younger
respondents were eager to get information through the
internet. The role of doctors and health personnel in delivering
such knowledge in Indian society remains unsatisfactory.
Government or non-government organizations also played
a limited role in disseminating knowledge of stroke among
public.” Good knowledge about stroke was correlated with
sources of information (books, magazines, newspapers).l'”

A study on community education on stroke awareness has
shown that that information on stroke can be successfully
increased by using media including television, magazines
and newspapers as well as family and friends followed by
health professionals and educational campaigns.’ However,
it remains unclear how intensive such campaigns should be
and how frequently they should be repeated.*"

Attitude and practice

Attitude toward stroke has been an almost unexplored area of
research. Americans!™ and French!? are more inclined to call
their emergency services if they witnessed or suffered from a
stroke. Call to the emergency services is the first option among
88% and 75% of French and American citizens, respectively.
Similarly, few other studies/*?** prefer to take their patients to
the hospital emergency department in contrast to Koreans who
are documented to prefer herbal medicine and other traditional
methods of treatment.!"”!

Most of the participants in an Iranian study believed that
treatment of stroke is difficult and expensive that neither
hospitals were suitable for stroke patients, nor Neurologists
were available. Among them, 89% reported that controlling
blood pressure can prevent stroke, 8% did not have any
information regarding it and only 3% reported that controlling
blood pressure cannot prevent stroke. Nearly, 96% of Iranian
participants want to be treated by a neurologist.

A large portion (93.6%) of Brazilian®” and English®™®! (96%)
participants opined immediate treatment of stroke to be

extremely important. They acknowledged the importance
of issues such as early hospitalization and therapeutic
intervention within the window period.

Among the Australians, 21% of respondents described
“blood-clot-dissolving drug or blood-thinning drugs” and
12.1% of respondents described “blood pressure control,
surgery, heart massage, other medications and natural
therapies” as appropriate therapies for treating stroke. The rest
could not identify any of these therapies.™ Drug compliance
related to antiplatelets and anticoagulants is very high among
Swedish participants and only 3% do not take drugs.™”

Indian participants were observed to hold an attitude that
stroke could occur without any risk factors, simply being an
event associated with senility®! and hence consultation with
health personnel was reportedly low. About more than half
of the study participants reported that they did not know the
appropriate treatment for stroke.* Approximately, 10.7%
believed in indigenous modalities such as oil massage, faith
healing and magic. This is suggested to be an underestimation
by the authors since the study could not capture the rural
population, where indigenous practices are expected to
be higher due to lack of education, inadequacy of health
infrastructure and awareness.

Role of social support groups

A study on social support groups of stroke from Germany
reveal good symptom knowledge to be significantly more
among those participants who are equal or less than 70 years
than older patients, those with self-reported health status of
good or fair quality, non-stroke participants and those with
additional stroke education.l"! Members of stroke support
groups exhibit greater knowledge and are well-informed
about all aspects of modern stroke care than non-members.'*!
The authors opine that the difference cannot be attributed to
cultural or differences in the medical system, but that it may
reflect a difference due to stroke experience.

Association of stroke risk factors and warning
symptoms with study demography

Age

Variable knowledge about stroke risk factors and warning
symptoms was associated with different age groups in
different countries. Younger age predicted better knowledge
in a community-based Australian study.!” German
participantsobserved good symptom and risk factor knowledge
in subjects with < 70 years of age.l""! Brazilian participants
between 40 and 55 years were associated with more knowledge
regarding stroke risk factors.”” Americans also showed better
knowledge about risk factors among persons aged < 65.5

Education

Diverse information emerges regarding the relationship
of education and knowledge about stroke. Majority of the
studies do not find any association between educational level
and knowledge of stroke risk factors and signsl!>!82137.40-42]
while some studies observe significant association of higher
education with better knowledge.l'>!5%2 Brazilians are
observed to put up with more knowledge among those
educated until 12 standard.®*!
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Gender

Female gender predicted better knowledge about stroke
risk factors among Australians™™ and Americans,™ but the
reverse is common among Indians.?* However, another study
from USA did not observe any gender related differences in
knowledge.*!

Preventive Strategies

The spread of knowledge about stroke risk factors and warning
signs is deemed important to prevent stroke morbidity and
fatality. Most of the studies attempting to evaluate KAP about
stroke did not undertake programs on preventive measures, but
provided their own expert opinion,!** recommendations put
forward by their participants!'**" and made suggestions from
other studies undertaking such interventions.*!

Accumulating studies in this area suggest community
educational programs employing different media to play an
important role in enhancing awareness. It has been shown
that increasing stroke knowledge with means of public
and professional education resulted in a shorter time of
presentation to the emergency department following stroke
onset. Awareness about stroke significantly increased after
informative campaigns.’”?**! Community stroke education
holds the prospect to reduce delays in hospitalization and
referral of stroke patients.""*4% Significant improvement in
awareness has resulted from educational campaign based
on the television program in the community.”* Hence,
researchers propose the application of this method as a
preventive measure.**! Print media such as newspapers,
books and magazines is often reported®##! to serve as an
equally important source for creating awareness about stroke.

Based upon the information that members from the
stroke-affected families are an important source of information,
it could be useful to utilize the knowledge and experience
of stroke survivors and their relatives to create awareness
among the public in general and specifically the people at
risk.?¥! Participants in an Indian study also made a similar
recommendation. Simultaneously, they emphasized the
importance of improving the general education level.*”!

Common people also have reliance on physicians’
information." Thus, multiple strategies to reinforce knowledge
may be useful through verbal, written and other visual
information and repeated educational encounters. Particularly,
radio broadcasting is very important source of knowledge
for the rural folk particularly in those inaccessible areas and
without electricity. The role of physicians and health personnel
are also important because of the reliance of the citizens on
them as part of counseling to patients and their attendants
when they get admitted and come for follow-up in addition
to handing over an information leaflet on stroke preventions.

Public education promoting awareness of the seriousness
of stroke, the urgency of stroke evaluation and the narrow
therapeutic time window may lead toward changes in
behavior and attitude of the public in general. Improved
knowledge and changed attitude will advance the practice of
stroke management, thereby reducing the burden of stroke

in India and also developing countries. Thus, continued
and intensified educational efforts to promote knowledge of
stroke, particularly among high-risk groups, are needed by
policymakers, as well as local and national organizations.
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