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ABSTRACT

This study was carried out to estimate the current knowledge and awareness
of cardiovascular diseases (CVDs) and its risk factors among the general public
in Penang, Malaysia and to explore public perception of the role of commu-
nity pharmacists in the prevention and management of CVDs. Four hundred
and fifty-six members of the public were given a self-administered, structured
questionnaire. The questionnaire was in three languages (English, Malay and
Chinese). Those who were illiterate or with prior experience/knowledge in the
medical field were excluded from the study. The knowledge and the awareness
scores were computed as continuous variables, and then categorized into three
levels (poor, moderate and high). The analysis of the results revealed that 46%,
43% and 9% of the respondents had poor, moderate and good knowledge of
CVDs and its warning symptoms, respectively. Public awareness of CVD risk
factors was better than their knowledge of CVDs and its warning symptoms; in
which 37%, 35% and 28% had poor, moderate and good awareness, respectively.
Males were more knowledgeable than females. Education level also associated,
positively, with knowledge. The majority of respondents gave favorable responses
on the role of community pharmacists in identifying and preventing CVD risk
factors in the community. This study provides insights into the limited knowl-
edge and awareness of CVDs and its risk factors among the public in Penang,
Malaysia and it shows the extended clinical role of community pharmacists in
public health and preventing non-communicable diseases. Extensive awareness
programs targeting those with limited knowledge are required.

Keywords: Cardiovascular disease, Knowledge, Awareness, Risk factors, Com-
munity pharmacist, Malaysia
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INTRODUCTION

Cardiovascular diseases (CVDs) are one of the most common causes of
non-traumatic death worldwide, affecting men and women at almost equally. In
2008, it was estimated that 17.3 million people died from CVDs, 7.3 millions
of them from coronary heart disease and 6.2 million from stroke (Laslett et al.,
2012; WHO, 2012). Although deaths due to CVDs are decreasing in high-income
countries, they are increasing in low and middle-income countries (WHO, 2012).

As cardiovascular diseases usually develop silently, most CVD patients may
not be aware of their disease until an acute event, such as a heart attack or stroke
develops (WHO, 2012). Yet, measures can be taken to help in the early prevention
of CVDs by controlling the modifiable risk factors, which, if ignored, may lead
to cardiovascular events. CVDs' modifiable risk factors include tobacco smoking,
alcohol drinking, hypertension, diabetes, hyperlipidemia, obesity and physical
inactivity (Pearson et al., 2002; Redberg et al., 2009; Goldstein et al., 2011). The
prevalence of these risk factors is increasing worldwide (Daviglus et al., 2012;
Laslett et al., 2012; May et al., 2012), as well as in Malaysia (Amplavanar et al.,
2010; Cheah et al., 2011). A recent nationwide survey revealed an increase in the
prevalence of metabolic syndrome in Malaysia (Mohamud et al., 2011). The lack
of awareness discourages people from changing their behavioral risk factors (Al
Hamarneh et al., 2011; Muhamad et al., 2012). This increases the demand for
public awareness programs on CVDs and risk factors. These awareness programs
should be tailored to the public’s existing knowledge. Moreover, easily accessible
healthcare professionals, such as community pharmacists, can play a vital role in
increasing public awareness.

Studies that estimate the level of public knowledge of disease play a promi-
nent role in the proper design of awareness programs. The findings of these studies
can guide the designers of new programs to better focus on areas with limited
awareness. Although 80% of global deaths due to CVDs occur in developing
countries (Laslett et al., 2012; WHO, 2012), published studies examining the
public knowledge of CVDs and its risk factors in developing countries are few.
Jafary and colleagues explored the knowledge on coronary heart disease (CHD)
among patient attendants (persons accompanying patients) at four tertiary care
hospitals in Pakistan (Jafary et al., 2005). The study revealed a gap in participant
knowledge on CHD and its risk factors. Saeed and colleagues estimated the know-
ledge level of modifiable risk factors for coronary atherosclerotic heart disease
(CASHD) among emergency room attendants in India (Saeed et al., 2009). The
researchers found a lack of knowledge on the modifiable risk factors of CASHD
among the participants. In Jordan, Mukattash et al. (2012) determined the level
of public knowledge and awareness of CVDs; the majority of participants had
poor to moderate knowledge of CVDs. In the same study, the researchers explored
the public’s perception of the role of community pharmacists in the prevention
and management of CVDs. The majority of participants preferred referring to a
community pharmacist for prescribed medications, but preferred referring to other
healthcare practitioners for advice on monitoring blood pressure, cholesterol or
blood sugar (Mukattash et al., 2012).
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Few studies exist on the knowledge and the awareness of CVDs among
the public in Malaysia. Arokiasamy (1996) explored the behavior concerning
CHD among urban Malaysian workers (managerial/executive and clerical/support
personnel) in a group of private business firms in Kuala Lumpur. The majority of
respondents were not able to identify high blood pressure and alcohol drinking
as CVD risk factors (Arokiasamy, 1996). Moreover, the study found an increase
in alcohol consumption compared to tobacco smoking among the responders
(Arokiasamy, 1996). In a recent publication, Muhamad et al. (2012) found lim-
ited knowledge and practice among female patients in primary care facilities in
Kelantan, Malaysia.

Few studies have explored the perception towards the role of community
pharmacists in public health and patient education in Malaysia. Hashim et al.
(1997) explored the perception of community pharmacists' role among a selected
subset of the Malaysian population. The majority of respondents preferred seeking
advice from medical doctors on medication use, for minor screening tests and to
consult for minor ailments. These finding indicated the public’s lack of under-
standing of the role of community pharmacists. Hassali et al. (2009) explored
the perception of general medical practitioners (GPs) on the role of community
pharmacists in a northern state in Malaysia. The study concluded that GPs would
support the extension of the role of community pharmacists in activities, such
as medication counselling (Hassali et al., 2009). Recently, Sarriff et al. (2012)
investigated the views of GPs to the extended role of community pharmacists
in the state of Penang, Malaysia. Although, the majority of the responding GPs
wanted to involve pharmacists in public health education, they had mixed views
on the role of community pharmacists in smoking cessation programs (Sarriff et
al., 2012). To date, no published study has determined the level of knowledge and
awareness of CVDs and its risk factors among the public in Malaysia, regardless
of their gender, health status, ethnicity or career level. Furthermore, no published
study has explored public perceptions of the role of community pharmacists in
the prevention and management of CVDs in Malaysia.

Besides its strategic location, Penang has the advantage of diverse ethnicity
representative of Malaysia: two main majorities, Malay and Chinese; one main
minority, Indians; and other minorities. The aim of the current study is to esti-
mate the level of knowledge and awareness of CVDs and its risk factors among
the public in Penang, Malaysia and to explore their expectations on the role of
community pharmacists in the prevention and management of CVDs.

MATERIALS AND METHODS

This study was a prospective, cross-sectional study. A self-administered,
structured questionnaire was designed after reviewing questionnaires of similar
studies (Jafary et al., 2005; Al Hamarneh et al., 2011). The content validity of the
questionnaire was appraised by an expert panel, which consisted of an associate
professor in clinical pharmacy, a lecturer in clinical pharmacy and three commu-
nity pharmacists. The questionnaire was initially developed in English, and then
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translated into Malay and Chinese by native pharmacists of each language. The
two translations were back translated to English to ensure accuracy.

The questionnaire consisted of close-ended questions, structured in four
parts: 1) demographic and self-reported clinical data, 2) knowledge of CVDs and
its warning symptoms, 3) awareness of CVD risk factors and 4) perception of
the community pharmacists' role and the preferred source of health information.
Cardiovascular diseases, warning symptoms and risk factors mentioned in the
questionnaire were based on those of the World Health Organization (WHO) and
the American Heart Association (AHA) (Pearson et al., 2002; WHO, 2010; WHO,
2012). The Joint Ethics Committee of the School of Pharmaceutical Sciences,
USM — Hospital Lam Wah Ee on Clinical Studies granted ethical approval to
conduct this study. Table 1 shows the parts and main topics of the questionnaire.

Table 1. The parts and main topics of the questionnaire.

Questionnaire part Main topics
Part 1: Demographics
Demographics and self-reported  * Gender
clinical data * Race
* Educational level
* Income

* Employment

Self reported clinical data

Smoking

Drinking alcohol

Paying attention to eating a healthy diet
Exercising (at least 30 minutes weekly)

Health level (compared to people of the same age)
Weight

Family History

On medication for chronic disease

Previous attendance of health campaign on CVDs or heart

disease
Part 2: » Choosing CVDs from a list of different diseases
Knowledge of CVDs and * Choosing CVD warning symptoms from a list of symptoms
symptoms
Part 3: * Choosing CVD risk factors from a list of different lifestyle
Awareness of CVD risk factors behaviours
Part 4:  Preferred source of health information
The perception of community < Preferred health care practitioner for seeking advice on life-
pharmacists' role and the preferred style behaviour (in addition to their usual medical doctors)
source of health information. * The extent of agreement with the roles of community

pharmacists in the prevention and management of CVDs

After final refinement, the questionnaires were printed in three languages
(English, Malay and Chinese) to ensure the achievement of the target sample
size within the specified period of data collection. Data was collected over
three months (November 2012 to January 2013). The public was approached in
different locations in the state of Penang (i.e., residential areas, mosques, shopping
centers, shops and bus stops) during all seven days of the week. The researchers
interviewed members of the public of both genders who appeared older than 18
years, explained to them the aim of the study and how to fill in the questionnaire.
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They were then invited to participate in the study. Upon their agreement, they were
asked to read and sign the consent form, and then were given the questionnaire
to complete. Completing the questionnaire required approximately 10 minutes.

Study Sample

The target sample size was 448, in line with a similar study conducted in
Kelantan, Malaysia (Muhamad et al., 2012). The inclusive criteria were male
and female members of the public older than 18 years old living in the state of
Penang and willing to participate in the study. Those who could not read were
excluded. In addition, those with a medical background (i.e., doctors, pharmacists,
paramedics and nurses), whether themselves or direct family members, were ex-
cluded to eliminate any bias due to professionally-attained knowledge of CVDs
and risk factors.

Pilot Study

The questionnaire was pretested for validity and reliability with 20 par-
ticipants of the public. The pilot study was not included in the research results.
Cronbach’s alpha test using SPSS (version 20) software was used to check the
consistency of the questionnaire. Cronbach’s alpha of the questionnaire parts was
as follows: knowledge part 0.71, awareness part 0.72 and perception on community
pharmacists’ role part 0.82.

Scoring of knowledge and awareness

A score of one was assigned for each cardiovascular disease the respondent
was able to identify among a list of CVDs and non-CVDs, e.g., lung diseases,
and for each symptom the respondent was able to identify as a warning symp-
tom of CVDs. The total score of each participant was computed as a continuous
variable. The maximum score for the knowledge part was 13, the minimum was
0. The same scoring was applied to the awareness of CVD risks factor, with a
maximum of 14 and minimum of 0. Participants scoring less than 50% of the
maximum were considered as having poor knowledge and awareness; 50-70%
moderate; and greater than 70% high.

Statistical Analysis

Data were analyzed with SPSS, version 20. Data were cleaned before ana-
lyzing demographics and estimating knowledge and awareness levels. Point-biserial
correlation and Spearman's correlation tests were used to measure the strength and
direction of association between the demographics variables and the knowledge
and awareness scores.

RESULTS

Given respondent willingness, 456 questionnaires were collected, more than
originally required by the study design. The mean and standard deviation (SD)
of the participants' age was 43 and 14.3 years, respectively.
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Of the 456 participants, 56% were male. Chinese represented 47% of partici-
pants, Malay 39% and Indians 9%. Most of the respondents had tertiary education,
the majority was employed and half earned more than MYR 3,000 per month. One
third reported smoking; more than one third drank alcohol and over half never or
rarely paid attention to eating a healthy diet. Most of the participants reported never
having attended a health campaign on heart or cardiovascular disease. Over forty
percent reported a family history of one or more cardiovascular-related diseases
and/or diabetes, with hypertension the most reported. A quarter of the participants
reported having one or more of the following chronic diseases: hypertension, high
cholesterol and diabetes. Table 2 shows the demographics and self-reported data
of the participants.

Table 2. Demographics and self-reported clinical data.

Demographics/Self-Reported Clinical Data Frequency N=456  Percentage
Gender Male 254 55.7
Female 202 443
Educational level Primary school 8 1.8
Secondary school 61 134
Diploma 145 31.8
Bachelor 198 43.4
Master 40 8.8
PhD 4 0.9
Income Below MYR1000 109 23.9
MYR1000-3000 109 23.9
More than MYR3000 238 522
Employment Employed 326 71.5
Unemployed 57 12.5
Student 73 16.0
Smoking Smokers 144 31.6
Ex-smokers 47 10.3
Non-smokers 265 58.1
Alcohol drinking Alcohol drinker 165 36.2
Non-drinker 291 63.8
Paying attention to eating a Never 99 217
healthy diet Rarely 154 33.8
Often 157 34.4
Always 46 10.1
Exercising (at least 30 minutes Do not practice 117 25.7
weekly) 1-2 times 253 55.5
3-5 times 65 143
More than 5 times 21 4.6
Self-reported health level Less healthy 69 15.1
(compared to people of the same About the same 340 74.6
age) More healthy 47 10.3
Self-reported weight Underweight 21 4.6
About right 344 75.4

Overweight 91 20.0
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Family history (FH) of any of the Hypertension 114 25.0

following: Heart Disease 21 4.6
High Cholesterol 26 5.7
Diabetes 34 7.5
More than one disease 116 3.6
Negative FH 245 53.7
Total with positive FH 211 46.3

Taking medication for any of the Diabetes 12 2.6

following chronic diseases High cholesterol 21 4.6
Hypertension 80 17.5
More than one disease 2 0.4
Not having any of the previous 341 74.8
diseases

Previous attendance at a CVD  Yes 66 14.5

or heart disease health campaign No 390 85.5

Most participants showed poor or moderate knowledge of CVDs, with less
than 10 percent having high knowledge. The majority of participants showed poor
or moderate awareness of CVD risk factors, while almost one third had high
awareness. The mean and SD of total knowledge and total awareness scores were
(6.5 and 3.3) and (8 and 3.4), respectively. The mean of the total awareness score
on CVD risk factors was higher than that of the total knowledge score on CVDs
and its warning symptoms. Figure 1 shows levels of knowledge and awareness.

46% 44%

OKnowledge of CVDs

B Awareness of Risk Factors

Poor Moderate High

Figure 1. The level (in percent) of Knowledge and Awareness among the study
sample.

Of all participants, 22 percent were not able to detect any cardiovascular
disease from the four CVDs presented in the knowledge part of the questionnaire
(heart disease, peripheral vascular disease, hypertension and coronary heart dis-
ease), 20 percent were able to detect one cardiovascular disease and 12 percent
were able to detect all four diseases.

Participants were able to identify the typical warning symptoms of heart
attacks or cardiac events (chest pain, shortness of breath, high heart beats) to a
high extent compared to atypical symptoms (dizziness, nausea, fullness or heart
burn and sweating and discomfort radiating to the back and jaw). Table 3 shows
the percent of knowledge of each symptom.
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Table 3. Frequency and percentage of participants who detected each CVD

symptom.
Symptom Frequency N=456 Percentage
Shortness of breath 338 74.1
Faster or irregular heart beats 351 77.0
Chest discomfort (pain or pressure) 398 87.3
Weakness or dizziness 160 35.1
Nausea 80 17.5
Fullness, indigestion (a feeling like heart burn) 81 17.8
Sweating 145 31.8
Discomfort radiating to the back, jaw, throat or arms 230 50.4

Participants were most aware of tobacco smoking and a family history of
CVDs as CVD risk factors. They were least of diabetes and eating less fruits and
vegetables in a daily diet. Participants were moderately aware of alcohol drinking,
high blood cholesterol, stress, eating a high fat diet and obesity. Table 4 shows
the percentage of awareness of each risk factor.

Table 4. Awareness of each risk factor.

Risk Factor Frequency N=456 Percentage

Tobacco smoking 391 86%

Eating a high-salt diet 288 63%

Drinking alcohol 237 52%

Physical inactivity 202 44.3%
High blood cholesterol 266 58.3%
High blood pressure 289 63.4%
Eating less fruits and vegetables in daily diets 118 25.9%
Obesity 217 47.6%
Stress 239 52.4%
Diabetes 138 30.3%
Old age 353 77.4%
Having family history of CVDs 384 84.2%
Eating a high-fat diet 230 50.4%

Participants most preferred television programs and the Internet as sources
for health information. Participants were significantly less interested in radio pro-
grams, health magazines and journals, health books and health campaigns. Figure
2 shows respondents preferred health information sources.
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Figure 2. Respondent Preferences for Health Information Sources.

In seeking advice on lifestyle behaviour, in addition to their usual medical
doctors, 63% of participants preferred community pharmacists, 17% preferred
nurses, 17% preferred dietitians and 3% reported only consulting with their usual
medical doctors. When participants were asked to report their level of agreement
with the role of community pharmacists in the prevention and management of
CVDs, most participants reported they agree that community pharmacists should
play a role in helping patients manage prescriptions, screen blood pressure and
blood cholesterol and offer advice on healthy diets and quitting smoking (Table 5).

Table 5. Participants' level of agreement with the roles of community pharmacists
in the prevention and management of CVDs.

Community pharmacists' role Agree Neutral Disagree
(N=456) % (N=456) % (N=456) %

Helping patients to manage (447) 98% ) 2% (0) 0%
prescriptions
Blood pressure screening (443) 97% 5) 1% ®) 2%
Blood glucose screening (443) 97% 5) 1% ®) 2%
Blood cholesterol screening (433) 95% (14) 3% ) 2%
Giving advice on healthy diets (438) 96% “4) 1% (14) 3%
Smoking cessation (442) 97% (0) 0% (14) 3%

By using point-biserial correlation to measure the strength and direction
of association between the dichotomous variables in the demographics, males
were found to be more knowledgeable and aware than females. Participants with
a family history of one or more CVDs, high cholesterol or diabetes; with hyper-
tension, high cholesterol or diabetes; or who had previously attended a health
campaign on heart disease or CVDs were more knowledgeable and aware than
those without these traits (Table 6).
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Table 6. Point-biserial correlation of dichotomous demographic data and the levels
of knowledge and awareness.

Demographics and R* value of  R* value of Comments
self-reported clinical data Knowledge Awareness
(P<0.05) (P<0.05)
Gender -0.157 -0.101 Males more knowledgeable and
aware than females
Family history of CVDs -0.345 -0.299 Participants with family history
/ high cholesterol / diabetes more knowledgeable and aware
Hypertension / high -0.155 -0.091 Participants suffering from these
cholesterol / diabetes diseases were more knowledge-
able and aware
Previous attendance of -0.377 -0.370 Participants previously attending
health campaign a health campaign were more

knowledgeable and aware

Note: *R: Correlation coefficient.

Spearman's correlation indicated knowledge and awareness were positively
associated with increased education levels, increased weekly exercise and healthy
diets; and negatively associated with increased weight and age. Personal income
and self-reported health level showed no correlation with knowledge and aware-
ness. Table 7 shows the Spearman's correlation between the ranked demographic
data and the levels of knowledge and awareness.

Table 7. Spearman correlation between ranked demographic data and the levels
of knowledge and awareness.

Demographics & P value K/A Rho value Rho value Comments
self-reported clini- Knowledge Awareness
cal data (K) (A)
Education level 0.000/ 0.000 +0.349 0.322 As education level increased,
K & A increased.
Age group 0.000/ 0.000 -0.271 -0.4 As age increased,
K & A decreased.
Personal income 0.323/ 0.3 0.022 -0.090 No association
Weight 0.001/ 0.001 -0.141 -0.184 As weight increased,
K & A decreased.
Practice exercise 0.000/ 0.000 0.232 0.320 As exercising increased,
K & A increased.
Pay attention to diet ~ 0.000/ 0.000 0.237 0.301 As the level of attention to

eating a healthy diet increased,
K & A increased.

Level of health 0.394/ 0.08 -0.13 0.67 No association

Note: Rho value is Spearman's correlation coefficient.
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DISCUSSION

The study found that public knowledge and awareness of CVDs and risk
factors was limited in Penang, Malaysia. These results are consistent with other
studies conducted in Malaysia and other countries (Arokiasamy, 1996; Jafary et
al., 2005; Chow et al., 2008; Saeed et al., 2009; Kandula et al., 2010; Muhamad
et al., 2012; Mukattash et al., 2012; Yahya et al., 2012). The majority of respon-
dents reported never having attended a CVD health campaign, which suggests
that health campaigns are either not reaching the public or are not being properly
promoted. Developing new awareness programs that are attractive, convincing
and approachable is required to increase knowledge and awareness.

Respondents were more aware of CVD risk factors than knowledgeable about
CVDs and warning symptoms. This implies that current awareness programs are
concentrating more on risk factors than warning symptoms. Yet, understanding
CVD warning symptoms is critical to patients presenting early and quickly for
medical assistance, which results in better outcomes (Sug Yoon et al., 2001; Al
Shafaee et al., 2006; Al Hamarneh et al., 2011). Furthermore, the current study
found a better awareness of the typical warning symptoms of cardiac events than
atypical symptoms. This is similar to other studies (Arokiasamy, 1996; Chow et
al., 2008; Muhamad et al., 2012; Mukattash et al., 2012), suggesting that atypical
symptoms are not being addressed properly in current awareness programs.

The results showed a higher awareness of smoking than hypertension as a
CVD risk factor. This was observed in a similar study in Malaysia (Muhamad et
al., 2012). We can infer that the current awareness programs in Malaysia on the
harmful effects of smoking are effective. Awareness of hypertension as a CVD
risk factor needs more promotion in Malaysia. This contrasts with an American
study, where respondents were more likely to identify hypertension than smoking
as a CVD risk factor (Lambert et al., 2012). Moreover, the Malaysian respondents
showed a lower awareness of obesity, diabetes and high-fat diets as risk factors,
compared to other studies conducted in North Ireland, Jordan, India and Pakistan
(Jafary et al., 2005; Saeed et al., 2009; Al Hamarneh et al., 2011; Mukattash et
al., 2012). All of these findings indicated the importance of tailored awareness
programs addressing metabolic syndrome as a CVD risk factor.

The results showed a positive association between knowledge and awareness
and the male gender, which might be a warning sign of the lower knowledge and
awareness of CVDs among females in the state of Penang, Malaysia. While this is
in line with the results of another Malaysian study conducted on females in Ke-
lantan (Muhamad et al., 2012), it contrasts with similar studies in other countries,
which showed no association between knowledge of CVDs and gender (Saeed et
al., 2009; Al Hamarneh et al., 2011; Mukattash et al., 2012). The consistency of
the results in the two Malaysian studies implies weaknesses in reaching females
with CVD awareness programs in Malaysia. The positive association between the
level of education and the levels of knowledge and awareness in the current study
draws attention to the importance of education as a tool to increase public health
and quality of life. Moreover, this highlights the need for awareness programs
to target people with lower education levels. The results found no association
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between income and the level of knowledge and awareness. The positive association
between family history and knowledge and awareness demonstrated in the current
study is probably because awareness increases through seeing the experience of
relatives and family members. The negative association between age and the level
of knowledge and awareness might be due to the usual attachments of young
people to education. The association of paying attention to eating a healthy diet
with the level of knowledge and awareness shown in our study is consistent with
other studies (Al Hamarneh et al., 2011; Mukattash et al., 2012). This implies
that increasing awareness can change behaviors.

As respondents preferred television and the Internet as sources for health
information, awareness campaigns should focus on these media.

Our study indicated that the public in Penang has great trust in the role
of pharmacists in disease prevention and management, which contrasts with the
results of Hashim et al. (2001) more than ten years ago. This may reflect the
evolution of the role of pharmacists from medication dispenser to patient-oriented
care provider (Wen et al., 2007). The high accessibility of community pharmacists
allows them to play a key role in improving public health. The impressive outcome
of the community pharmacist interventions in CVDs and other diseases has been
proven in several studies (Bouvy et al., 2003; Collins et al., 2011; Martin and
Chewning, 2011).

This study has limitations. The use of closed-ended questions in the study
questionnaire, where the participant has a list of choices to answer, can raise the
chance of guessing, and hence cause bias. As most of the clinical data provided
in the demographic part was self-reported, there might be over or under-reporting.
This suggests that studies with clinical intervention are required. As illiterates were
excluded from the study, studies using oral interviews as a study tool to approach
this group are required. Because the random sampling depended on convenience,
the representation of Chinese ethnicity in the study was slightly higher than the
population. Nevertheless, the population of the study was consistent with the
general population of Penang (DOSM, 2012).
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