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ABSTRACT
Introduction: Achieving optimal control of blood pressure is
easier when those affected understand the risks and
consequences of hypertension and the principles of
management. It is particularly important in disadvantaged
groups among whom blood pressure control is often poor.
However, effective responses require evidence of the
knowledge and beliefs of those affected. This was
undertaken as part of a larger study of the therapeutic
journeys followed by individuals living in B40 (bottom 40%
by income) households in Malaysia, the Responsive and
Equitable Health Systems-Partnership on Non-
Communicable Diseases (RESPOND).This paper describes
their reported knowledge of hypertension, health, and
measures that can improve hypertensive control. 

Materials and Methods:The communities were selected from
rural and urban populations in four peninsular states
(Selangor, Kelantan, Perak, and Johor). Following a
multistage sampling approach, communities in each stratum
were selected according to probability proportional to the
size and identified based on national census data by the
community and administrative registers. Households were
randomly selected. Eligible individuals were those aged
between 35 and 70 years old, self-reported or identified as
hypertensive at screening. Informed consent was taken. A
survey using validated questionnaires was conducted. 

Results: The total number of respondents was 579. The
mean age was 59.0 (95%: 58.4, 59.7) and more were women
(71.5%) than men (28.5%). Regarding respondents self-
reported level of hypertension knowledge, 2.9% reported
having no knowledge at all, 80.1% had little knowledge, and
17.9% were very familiar.  Among all respondents, 56.2%
(95% CI: 50.7, 61.6) correctly answered at least four out of
five objective knowledge questions.Almost all (91.5%) were
aware that hypertension could cause a stroke. However,
one-fifth believed it could cause cancer. Almost three-
quarters said that people with high blood pressure generally
felt well (72.1%) and recognized that they should not stop
taking their medication (70.7%). Most of the respondents
knew that people should take their medication even if they

feel well (73.6%). Although more than half (66.0%) of the
respondents rated their health as poor. Interestingly, most
did not perceive themselves as having a long-term illness
(95.0%).

Conclusion: This study provides reassurance that
individuals with hypertension in disadvantaged
communities in Malaysia have a relatively good
understanding of hypertension. Further research should
explore the challenges they face on their therapeutic
journeys. 
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INTRODUCTION
Hypertension is easily treatable with safe and effective drugs
yet, almost everywhere, achieving control remains a
challenge. In Malaysia, the 2019 National Health and
Morbidity Survey, with almost 15,000 subjects,found that
30.0% (95% CI: 28.57, 31.50) of adults aged 18 and over had
been diagnosed with hypertension or were found to have
elevated blood pressure.1 Another study, with over 11,000
subjects but restricted to those aged 30 and above produced a
figure of 42% (95%CI: 40.9, 43.2),2 while an analysis of
earlier waves of the national survey found that 37.4% (95%
CI:35.3, 39.5) of those with hypertension had achieved
control.3

Conveying an understanding of what high blood pressure
means and why it is important to reduce is an important part
of the therapeutic process and those with such an
understanding are more likely to achieve control.4-6 Yet we
lack detailed insight into the knowledge of Malaysians with
hypertension and how this impacts on their self-
management, which is so important in achieving control.
One exception is a small study (n=110) in an urban area near
the capital that found a relatively high level of knowledge,
with almost 90% of patients knowing something and almost
60% knowing the target blood pressure levels.4 There was also
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a relatively good understanding of common risk factors and
consequences of poor control, including cardiovascular
disease, stroke, renal failure, and memory loss but over half
also believed, incorrectly, that cancer is associated with
hypertension.4 We also know that traditional and
complementary medicines are used widely by those with
hypertension in Malaysia.7,8

Malaysia is not unusual in having socio-economic
inequalities in treatment and control of hypertension,9,10

although they are narrower than in several otherwise
comparable middle-income countries.11 Research elsewhere
has pointed to the importance of characteristics such as lack
of education and unemployment.12,13 Inequalities have long
been on the political agenda in Malaysia, with the New
Economic Policy, in operation from 1970 to 1990, having an
explicit goal to eradicate poverty. However, the 9th
Malaysian plan (2006–2010) recognized that progress had
stalled. Indeed, it found that the income share going to the
group labelled B40 (the poorest 40% of the population) had
fallen while the M40 middle (40%) were receiving higher
incomes. Consequently, the 10th Malaysian plan
(2011–2015) shifted from targeting poverty as such to
improve the lot of the B40 group. The 11th Malaysia Plan
(2016–2020), went further, seeking to bring the living
standards of those in the B40 closer to those of the M40.14

This has been associated with a range of health initiatives,
including ‘Mysalam’ and ‘PekaB40’. MySalam is a health
insurance scheme providing a cash payment to those with
one of 45 diagnoses and a daily payment while in hospital,
initially limited to the B40 but now including the M40, while
Peka B40 offers free health screening.15 A newspaper reported
that 13.8% of those screened in the PekaB40 initiative were
found to have previously undetected hypertension.16

If further progress is to be made in narrowing inequalities in
hypertension control in Malaysia, it will be important to
understand the knowledge and beliefs of the most
disadvantaged in society. In this paper, we report findings
from a study conducted among those with hypertension
living in low-income (B40) households in Malaysia. 

MATERIALS AND METHODS
Data were collected within the ‘Responsive and Equitable
Health Systems – Partnership on Non-communicable
Diseases’ (RESPOND) Project, being undertaken in Malaysia
and the Philippines. Unlike the surveys described earlier that
offer wide coverage of the country, RESPOND has been
designed to gain in-depth knowledge of the lived experience
of those with hypertension living in low-income communities
using a mix of quantitative and qualitative methods, with a
particular emphasis on their therapeutic journeys. The
protocol and detailed methodology have been published
elsewhere.17

Definitions 
At the time when the study was planned, those in the B40
category had a household income of less than RM3,855
(€832; US$932) (level set in 2014). The cut-off point has

changed over time. Those in the B40 category can be found
in urban and rural areas and the study design included
communities in both settings.  Urban and rural areas were
defined according to the Malaysian Population and Housing
Census 2000.18

Conceptual framework 
Our conceptual framework illustrated in Figure 1draws on
research and theory in three main areas. First, individual
health-seeking behaviour is shaped by individual,
household, community, societal,19-21 and ‘environmental’19
factors such as distance to facilities and affordability, which
may lead to inequalities in care.22 We consider both
‘potential’ (opportunity to use care that is available) and
‘realized’ access (actual use of services) in understanding
health-seeking behaviour and addressing barriers to access.
Second, characteristics of health systems influence
utilisation,23 including availability of trained staff, essential
medicines, and effective management and oversight,24 while
recognizing that a simplistic cause-and-effect model may be
unhelpful25 because of failure to consider complexity (path
dependency and feedback loops).19 Third, we draw on ideas of
‘people-centred’ health systems,26 whereby individuals with
their multifaceted beliefs, motivation, and behaviour,
operating in informal and formal ways.27,28 We seek to
operationalize the barriers that exist at the level of
individuals, families, communities, the health system, and
the broader environment, and then understand the
interrelations and synergies that exist between them. We
draw on insights from anthropology, sociology, and social
psychology to understand health experiences and health
seeking behaviour of individuals, families, communities as
circumscribed by the stated and implicit socio-cultural norms
and values of the communities and social networks rather
than by purely individual decisions.29-31

To demonstrate, knowledge of hypertension is an individual-
level factor that influences decisions and behaviors related to
treatment initiation, medication adherence, and adoption of
lifestyle, which then determine the likelihood of achieving
blood pressure control and ultimately the risk of
cardiovascular and other non-communicable diseases. Such
knowledge is, in turn, influenced by other factors operating at
multiple levels, such as one’s education, household income,
interactions with the health system, exposure to media,
among many other things—each of which present potential
barriers and opportunities to intervene to improve
knowledge, blood pressure control, and population health. 

Sampling method
The urban and rural B40 communities were selected using a
multistage sampling approach. The first stage was a
purposive selection of four states in Peninsular Malaysia,
Selangor, Perak, Kelantan, and Johor, all larger states with a
mix of urban and rural communities. The second stage was
selection of 24 communities, 3 urban and 3 ruralfrom each of
the four states. Communities in each stratum were selected
according to probability proportional to size using sampling
frames based on national census data by community and
administrative registers.  The third stage involved recruitment
of 25 households from each community, randomly selected
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using a random online generator. Nearby communities were
substituted where it was not feasible to ensure high levels of
engagement with the chosen communities. This could arise
from lack of community support, security risk for study
personnel, inaccessibility by usual means of transportation,
poor internet connection, or the existence of ongoing
activities that may affect hypertension treatment seeking
behavior. 

Study population 
The study population comprised adults aged 35–70 years old
with hypertension, living within B40 households that were
expected to remain at the current address for at least 18
months from the date of screening, with either a self-reported
history of hypertension (previously diagnosed whether on or
off treatment) or found to have elevated blood pressure at
screening. B40 households were identified by contacting the
municipal council and district council offices to identify low-
income communities. The leader of the housing area or
village from the randomly selected communities were then
contacted for the researchers to approach the families. The
families were asked regarding total household income or
whether they received government financial aid for low-
income households. Those who fulfil the B40 criteria were
invited to participate. The exclusion criteria were those with
self-reported history of major chronic co-morbidities that
required regular contact with the health system such as
cancer or HIV and those who were planning to move within
the next 18 months. High blood pressure on screening was
defined as when the average of two blood pressure
measurements > 140/90 mmHg (using an OMRON blood
pressure recorder from the non-dominant arm while in a
sitting position after at least 5 minutes rest). 

Sample size estimation were calculated based on detecting
urban and rural differences in hypertension treatment in a
middle-income country with α=0.05 and power of 0.8 (two-
tailed), which we had previously found was as large as 14
percentage points (42% urban and 28% rural). This would
require a minimum sample of 600 hypertensive individuals
across 12 urban and 12 rural communities.17

Study procedure and data collection process
A maximum of three attempts was made to contact identified
households, with substitution of another randomly selected
household if contact could not be made. When a household
responded but refused to participate in the full study, simple
demographics, risk factors, and CVD history were recorded.
When an eligible household was identified and agreed to
participate, all adults in the household were enumerated and
initial data were collected using a household census form.
Screening for eligibility was conducted and if more than one
hypertensive individual was identified one was selected at
random using a probability-based method and invited to
participate. If none were present another household was
selected. Those who agreed, were provided with a written
informed consent and enrolled. A brief non-responder form
was completed for those participants who refused, and
substitute participants were asked. In addition, a household
census questionnaire was completed with demographic
information (number of individuals in the household, sex
ratio, number of children, and relatives living in the
household), tobacco use, level of education, and morbidities

in all inhabitants of the household. Participants who agreed
were asked to complete a pre-tested questionnaire within the
home, which included socio-demographic details of the
participants. The variables of interest in this study were
participants’ perception of their knowledge level, specific
knowledge, health and illness perception, and activities for
blood pressure control. 

Measuring knowledge
We measured both the subjective and objective knowledge of
hypertension of the participants.  One item in the
questionnaire measured subjective knowledge, and asked
participants to rate their own knowledge of blood pressure, as
having no knowledge vs. little knowledge vs. being very
familiar. This was followed by five true or false statements to
measure objective knowledge. The statements included ‘high
blood pressure can cause stroke’, ‘high blood pressure can
cause cancer’, ‘people with high blood pressure generally feel
well and do not notice that they have high blood pressure’,
‘People with high blood pressure can stop taking their
medications when their blood pressure value is normal’,
‘people with high blood pressure only have to take their
medication when they feel unwell.’ These items are those
used for the Prospective Urban and Rural Epidemiology study,
a large ongoing international cohort study of CVD incidence,
mortality and risk factors among more than 250,000
individuals across 21 low-, middle-, and high-income
countries, including Malaysia;32 and their use ensures
comparability of our findings to the wider Malaysian and
global context. We derived an overall objective knowledge
level indicator, where participants were assessed as having
good knowledge if they correctly answered at least four out of
five objective knowledge questions. 

Data analysis 
Data were managed and analyzed using the Statistical
Package for Social Science (SPSS) Version 27.0 (SPSS, Inc,
Chicago, IL, version 27.0) and Stata Statistical Software
Release 17 (College Station, TX: StataCorp LLC).33 Descriptive
analyses were used to report socio-demographic
characteristics based on the levels of knowledge, detailed
knowledge responses, health perception, and activities to
control blood pressure. Normally distributed data were
presented with means and standard deviations. Categorical
data were presented as frequencies (n) and percentages (%).

The comparison of the socio-demographic characteristics and
the level of knowledge on hypertension was analyzed using
the chi-square test. The 95% confidence intervals (CI) were
calculated for the prevalence of knowledge of consequences
and management of hypertension. The comparison between
self-rated health, long-standing illness, and activities
limitation of the respondents and respondents’ effectives of
various interventions to control hypertension, and
subjectively- and objectively assessed levels of hypertension
knowledge were analyzed using the chi-squared test or the
chi-squared test for trend, depending on the nature of the
variables being compared. To control for the potential
confounding effects of respondent characteristics,
includingage, gender, education level, state, urban–rural
location, case status, and marital and employment status, we
adjusted these crude associations using ordered logistic
regression models.
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All analyses account for the multi-stage sampling approach
through the application of probability-based sampling
weights, calculated by taking the inverse product of i) the
unconditional probability of selecting the mukim within the
state, ii) the conditional probability of selecting household
within the community, and iii) the conditional probability of
selecting participant from all eligible residents within
household. The significance level was set at a p-value <0.05. 

Ethical considerations
Ethical approval was provided by the National Medical
Research Register ID NMRR-17-2599-38713, the Research
Ethics Committees at LSHTM (Ref: 12214),and Universiti
Teknologi MARA (600-IRMI(5/1/6) REC/313/18). We followed
the Ethical Guidelines for good research practice of the
Association of Social Anthropologists of the UK and the
Commonwealth (ASA) (Association of Social Anthropologists,
2011). The research protocol addressed key principles set out
in Wellcome Trust guidance notes on conducting ethical
research involving people in low- and middle-income
countries.34

RESULTS
The final sample comprised 585 respondents who completed
the survey, 6 (1.0%) of whom did not report their age and
were excluded, leaving 579 adults remaining in the sample
for this analysis, with a mean age of 59.0 (95%: 58.4, 59.7)
years. There were more women (71.5%) than men (28.5%).
This imbalance was expected and reflected working patterns.
The small number of excluded observations due to missing
data was not expected to bias the results, as a comparison of
basic characteristics (i.e. gender, urban–rural location, state,
awareness of diagnosis, education, marital,and employment)
between those retained versus excluded from the analysis
found no statistically significant differences. 

Subjective self-reported levels of hypertension knowledge
Regarding respondents self-reported level of hypertension
knowledge, 2.9% (17) reported having no knowledge at all of
hypertension, 80.1% (464) had little knowledge, and 17.9%
(98) were very familiar with hypertension. Table I reports the
distribution of self-reported knowledge by selected respondent
characteristics.Unsurprisingly, those previously diagnosed
with hypertension were more likely to be very familiar with
the condition than those who were newly identified during
the study (p<0.001). Old cases had a higher percentage of
familiar knowledge on hypertension than new cases (20.0%
versus 1.6%).

There were also significant differences by age group
(p=0.048). More respondents older than 50 years tended to be
very familiar with the knowledge of hypertension than their
younger counterparts. The other sociodemographic
characteristics were not statistically significant. Those in
Johor, in urban areas, having vocational and university
levels of education, and married were more likely to be very
familiar but this did not reach statistical significance
(p>0.05).

Objective levels of hypertension knowledge
Table II provides further detail on what it is that people with

different levels of knowledge actuallyknow. Almost all
(91.5%) were aware that hypertension can cause a stroke.
However, one-fifth believed it could cause cancer and over
half did not know that it could not. Almost three-quarters of
respondents said that people with high blood pressure
generally feel well (72.1%) and recognized that people with
high BP should not stop taking their medication (70.7%).
Most of the respondents knew that people should take their
medication even if they feel well (73.6%). 

Among all respondents, 56.2% (95% CI: 50.7, 61.6) correctly
answered at least 4 out of 5 objective knowledge questions.
Table III reports the distribution of objective knowledge by
selected respondent characteristics. Younger respondents
tended to have better levels of knowledge than their older
counterparts (p=0.001); and separated and married
respondents tended to be more knowledgeable than single or
widowed respondents (p<0.001).The level of objective
knowledge also increased with education level; however, this
did not reach statistical significance (p>0.05).

Self-reported health and subjective vs. objective levels of
hypertension knowledge
More than half (66.0%) of the respondents rated their health
as poor. Interestingly, most did not perceive themselves as
having a long-term illness (95.0%). Among those who did,
most perceived that their long-term illness limits their ability
to care for themselves (52.1%), to participate in social
activities (82.1%), and limits activities in other ways (88.9%).

The self-reported health of respondents stratified by
subjective and objective levels of hypertension knowledge is
reported in Table IV. Those who considered themselves to
have a long-standing illness, disability or infirmity tended to
self-report as being more knowledgeable of hypertension
than those without (p=0.002). Other characteristics were not
significantly associated with their subjective or objective level
of hypertension knowledge.

After adjusting for potential confounding from age, gender,
education level, state, urban–rural location, case status, and
marital and employment status, self-rated health was not
strongly associated with either subjective (aOR: 1.05, 95% CI:
0.78, 1.41, p=0.769) or objective (aOR: 0.94, 95% CI: 0.69,
1.28, p=0.689) levels of hypertension knowledge. 

Perceived effectiveness of hypertension interventions and subjective
versus objective levels of hypertension knowledge

A large majority of respondents perceived taking western
medications (75.7%), reducing body weight (80.5%), taking
less salt (87.0%), increasing physical exercise (84.9%), and
reducing stress (86.5%) to be effective atcontrolling
hypertension. Conversely, respondents most reported not
knowing about the effectiveness of traditional medicines for
hypertension (34.4%).

Table V shows the crude associations betweenthese
perceptions andrespondents’ subjectively and objectively
assessed levels of hypertension knowledge. There was strong
evidence for an association between perceived effectiveness of
taking traditional medications and taking less salt and
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Nothing Little Very familiar p value+

(n=17), n(%) (n=464), n(%) (n=98), n(%)
State:

Selangor 3 (4.1%) 54 (84.2%) 7 (11.7%) 0.165
Johor 1 (0.6%) 129 (78.0%) 35 (21.4%)
Penang 2 (1.9%) 75 (84.9%) 12 (13.2%)
Kelantan 11 (4.4%) 206 (78.8%) 44 (16.8%)

Location
Urban 12 (3.8%) 236 (76.1%) 62 (20.1%) 0.091
Rural 5 (1.8%) 228 (84.7%) 36 (13.4%)

Cases:
Old 13 (2.7%) 374 (77.3%) 97 (20.0%) <0.001
New 4 (4.2%) 89 (94.2%) 1 (1.6%)

Gender:
Male 4 (2.5%) 124 (75.0%) 37 (22.5%) 0.242
Female 13 (3.1%) 340 (82.1%) 61 (14.8%)

Age group:
less than 50 years 2 (2.5%) 69 (92.9%) 3 (4.6%) 0.048
50–59 years 4 (2.2%) 161 (79.4%) 37 (18.4%)
60 years and above 10 (3.5%) 234 (77.4%) 58 (19.1%)

Educational status
None 2 (3.9%) 44 (83.6%) 6 (12.4%) 0.361
Primary 3 (1.6%) 196 (81.1%) 42 (17.4%)
Secondary 11 (4.0%) 216 (78.7%) 48 (17.4%)
Vocational and University 0 (0.0%) 6 (75.8%) 2 (24.2%)

Marital status
Single 0 (0.0%) 11 (96.7%) 1 (3.3%) 0.136
Currently married 14 (3.3%) 325 (76.4%) 86 (20.2%)
Widowed 1 (2.1%) 108 (88.4%) 11 (9.5%)
Separated and divorced 0 (0.0%) 19 (98.1%) 1 (2.0%)

Currently employed
Yes 4 (2.6%) 117 (82.7%) 117 (82.7%) 0.777
No 13 (3.0%) 347 (79.2%) 788 (17.8%)

+p value from chi-squared test adjusted for sampling design

Table I: The distribution of levels of knowledge of hypertension among the respondents (N=579)

Prevalence (95%CI)
High BP can cause stroke:

Yes 91.5% (95% CI: 88.7-93.7)
No 1.8% (95% CI: 1.0-3.0)
Don’t know 6.4% (95% CI: 4.5-9.0)

High BP can cause cancer:
Yes 19.1% (95% CI: 14.9-24.2)
No 28.0% (95% CI: 22.8-33.8)
Don’t know 52.6% (95% CI: 44.3-60.7)

People with high BP generally feel well:
Yes 72.1% (95% CI: 67.5-76.3)
No 19.6% (95% CI: 14.8-25.5)
Don’t know 7.9% (95% CI: 5.3-11.7)

People with high BP can stop taking their medication:
Yes 18.0% (95% CI: 12.3-25.5)
No 70.7% (95% CI: 64.8-76.0)
Don’t know 11.0% (95% CI: 8.2-14.6)

People with high BP only have to take medication when they feel unwell:
Yes 17.2% (95% CI: 12.6-23.0)
No 73.6% (95% CI: 69.6-77.3)
Don’t know 8.9% (95% CI: 6.6-11.9)

Table II: Knowledge of consequences and management of hypertension (N=579)
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n(%) p value+

State:
Selangor 30 (47.0%) 0.103
Johor 90 (54.7%)
Penang 51 (57.6%)
Kelantan 154 (59.0%)

Location
Urban 165 (53.1%) 0.074
Rural 161 (59.9%)

Cases:
Old 280 (57.8%) 0.197
New 46 (48.1%)

Gender:
Male 82 (50.0%) 0.237
Female 243 (58.7%)

Age group:
less than 50 years 48 (65.6%) 0.001
50 -59 years 123 (60.5%)
60 years and above 154 (51.1%)

Educational status
None 17 (32.7%) 0.092
Primary 127 (52.3%)
Secondary 175 (63.5%)
Vocational and University 7 (79.1%)

Marital status
Single 5 (40.9%) <0.001
Currently married 253 (59.3%)
Widowed 52 (42.7%)
Separated and divorced 16 (82.0%)

Currently employed
Yes 75 (52.9%) 0.868
No 251 (57.3%)

+p value from chi-squared test or chi-squared test for trend (for age group and educational status)adjusted for sampling design

Table III: The distribution of respondents correctly answering at least four out of five objective knowledge questions (N=579) 

subjectively assessed level of hypertension knowledge.
Conversely, there was strong evidence for positive
associations between objectively assessed level of
hypertension knowledgeand the perceived effectiveness of all
the listed activities for controlling hypertension, apart from
taking traditional medication.

After adjusting for potential confounding from age, gender,
education level, state, urban-rural location, case status, and
marital and employment status, strong evidence for a
positive association between subjectively assessed level of
hypertension knowledge and perceived effectiveness of taking
traditional medicationsonly (aOR: 1.32, 95% CI: 1.13–1.55,
p=0.001). Regarding objectively assessed level of

Subjective knowledge level Objective knowledge 
level

Nothing Little Very familiar p value+ n (%) p value*
(n=17), n (%) (n=464), n (%) (n=98), n (%)

Self-rated health:
Poor 1 (2.3%) 26 (79.2%) 6 (18.5%) 0.180 14 (41.7%) 0.305
Neither good nor bad 10 (5.9%) 126 (76.9%) 28 (17.2%) 98 (60.1%)
Good 6 (1.7%) 311 (81.5%) 64 (16.8%) 213 (55.8%)

Long-standing illness, disability, and infirmity
Yes 1 (4.2%) 16 (54.2%) 12 (41.6%) 0.002 22 (77.0%) 0.060
No 16 (2.8%) 448 (81.4%) 86 (15.7%) 303 (55.1%)

Limit the ability to care for oneself (n=33) (n=1) (n=18) (n=14) 0.171 0.670
Yes 0 (0.0%) 8 (48.5%) 9 (51.5%) 13 (74.2%)
No 1 (8.7%) 10 (60.5%) 5 (30.9%) 13 (80.2%)

Limit the participation in social activities (n=33) (n=1) (n=18) (n=14) 0.797 0.968
Yes 1 (5.1%) 15 (54.4%) 11 (40.6%) 21 (76.9%)
No 0 (0.0%) 3 (53.7%) 3 (46.3%) 5 (77.7%)

Limit the activities in any other way (n=33) (n=1) (n=18) (n=14) 0.350 0.909
Yes 1 (4.7%) 17 (57.3%) 11 (38.0%) 23 (78.4%)
No 0 (0.0%) 1 (24.3%) 3 (75.7%) 3 (75.7%)

+p value from chi-squared test for trend and*chi-squared test adjusted for sampling design

Table IV: Crude associations between respondents’ self-reported health and subjective and objective knowledge of hypertension
(N=579)
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Subjective knowledge level Objective knowledge 
level

Nothing Little Very familiar p value+ n (%) p value*
(N=17), n(%) (N=464), n(%) (N=98), n(%)

Taking western (prescribed) medications:
Effective 13 (80.5%) 341 (73.6%) 83 (84.7%) 0.064 266 (81.7%) 0.001
Sometimes effective and ineffective 2 (12.4%) 74 (16.0%) 9 (9.6%) 42 (12.9%)
Ineffective 0 (0.0%) 14 (3.0%) 5 (5.7%) 12 (3.6%)
Don’t know 1 (7.1%) 34 (7.4%) 0 (0.0%) 6 (1.8%)

Taking traditional medications:
Effective 2 (14.8%) 101 (21.8%) 23 (23.3%) <0.001 75 (23.1%) 0.086
Sometimes effective and ineffective 3 (21.1%) 97 (21.0%) 22 (23.0%) 78 (23.9%)
Ineffective 6 (34.8%) 91 (19.7%) 32 (33.0%) 79 (24.2%)
Don’t know 5 (29.4%) 174 (37.5%) 20 (20.7%) 93 (28.7%)

Losing bodyweight:
Effective 11(65.0%) 373(80.4%) 82 (83.5%) 0.057 287 (88.2%) <0.001
Sometimes effective and ineffective 2(10.1%) 31(6.7%) 9(8.7%) 20 (6.2%)
Ineffective 0 (0.0%) 9 (2.0%) 1 (1.1%) 4 (1.3%)
Don’t know 4 (24.9%) 50(10.9%) 6 (6.6%) 14 (4.3%)

Taking less salt:
Effective 14 (82.7%) 398 (85.9%) 91 (92.9%) 0.043 300 (92.1%) <0.001
Sometimes effective and ineffective 1 (5.6%) 23 (5.0%) 6 (5.7%) 16 (4.9%)
Ineffective 0 (0.0%) 5 (1.0%) 1 (0.4%) 2 (0.8%)
Don’t know 2 (11.7%) 37 (8.1%) 1 (1.0%) 7 (2.3%)

Increase physical exercise:
Effective 14 (85.3%) 390 (84.2%) 87 (87.9%) 0.490 298 (91.5%) <0.001
Sometimes effective and ineffective 1 (7.5%) 29 (6.3%) 6 (6.1%) 14 (4.4%)
Ineffective 0 (0.0%) 4 (1.0%) 1 (0.4%) 2 (0.8%)
Don’t know 2 (11.1%) 4 (1.0%) 4 (4.5%) 11 (3.3%)

Reducing stress:
Effective 14 (85.0%) 399 (86.0%) 88 (89.2%) 0.532 300 (92.1%) <0.001
Sometimes effective and ineffective 1 (7.9%) 24 (5.2%) 6 (5.7%) 14 (4.5%)
Ineffective 0 (0.0%) 4 (0.9%) 2 (2.3%) 2 (0.8%)
Don’t know 1 (7.1%) 36 (7.9%) 3 (2.8%) 9 (2.7%)

+p value from chi-squared test for trend and  *chi-squared test adjusted for sampling design

Table V: Crude associations between respondents’ perceptions on the effectiveness of activities for controlling hypertension and
subjective and objective knowledge of hypertension (N=579)

Fig. 1: Conceptual framework
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hypertension knowledge, strong evidence remained for
positive associations with the perceived effectiveness taking
western medication (aOR: 2.28, 95% CI: 1.39–3.73, p=0.001),
losing bodyweight (aOR: 2.82, 95% CI: 2.16–3.69, p<0.001),
taking less salt (aOR: 2.56, 95% CI: 1.41-4.66,
p=0.002),increasing physical exercise (aOR: 2.86, 95% CI:
1.63–5.00, p<0.001)and reducing stress (aOR: 2.62, 95% CI:
1.66–4.14, p<0.001), but not taking traditional medicine
(aOR: 1.47, 95% CI: 0.91–2.39, p=0.118).

DISCUSSION
In these poor communities in Malaysia four out of five people
with hypertension reported having little or no self-assessed
knowledge of their condition. This was slightly better among
those who had been hypertensive for longer and who were
older, and therefore, more at risk from its consequences. 

Yet, it is notable that, although self-assessed knowledge was
low, their performance on the objective assessment of
knowledge was better, withmore than half (56%) correctly
answering at least four out of five of the related questions.
This was consistent with other local studies that found
hypertensive patients were relatively well informed of the risk
factors and complications of hypertension,4,35 but there is
clear room for improvement. This study also reiterated that
hypertensive patients were unsure about any link between
hypertension and cancer, as most patients in our study
responded that they did not know. In another study, patients
believed that cancer was associated with hypertension, which
is untrue.4

Most patients knew that people with high blood pressure
cannot stop taking their medication (71%) and that they
should take their medication despite feeling well (74%),
However, there were still a quarter who were unsure or
believed they did not need to take their medication if they felt
well. The knowledge gap identified here is important because
it could influence adherence to medication and blood
pressure control. The overall rate of control among
Malaysians on treatment is under 40% (30.7%2 and 37.4%3 in
different studies). Inconsistencies in taking medication and
doubting the role of medication are important factors in poor
blood pressure control.36

Our study findings also highlight an important aspect of how
hypertension is perceived:all respondents have high blood
pressure and while 65.6% rate their health as poor, 94.4% do
not describe themselves as having a long-term illness. Thus,
hypertension appears not to be commonly viewed as a
chronic condition, but rather as one that comes and goes –
which is consistent with qualitative RESPOND study findings
in the Philippines37 – again, potentially affecting medication
adherence. This could be due to the asymptomatic nature of
those with high blood pressure, thus not equating it to feeling
ill or having a long-term illness. This understanding is crucial
when attempting to educate hypertensive patients on self-
management and blood pressure control. It is important to
acknowledge that hypertension may not cause symptoms
and remain ‘silent’ for many years, while increasing the risk
of devastating complications, such as heart disease or stroke. 
It is encouraging that hypertensive patients in these low-
income communities identify western medications, losing

weight, taking less salt, increase physical exercise, and
reducing stress as effective means of controlling blood
pressure. It is of particular interest that these positive
perceptions of hypertension control measures appear to be
supported by good levels of objective, and not subjective
knowledge of hypertension, as suggested by the findings from
our regression analyses. Consistent with findings from
another study,8 we also observed continued belief in
traditional and complementary medication (TCM) as a
means to treat high blood pressure. Again, our regression
analyses provider further insight as a belief in the
effectiveness of TCM for hypertension appears to be
supported by high levels of subjective, and not objective
knowledge of hypertension.

Malaysia has invested substantial resources in chronic
disease management, with a Salt Reduction Strategy, a model
of health care based on the Family Doctor Concept, Clinical
practice guidelines for hypertension, and various
community-based programs.38 The 10-year National Strategic
Plan for Non-Communicable Disease (NSP-NCD) introduced
in 2016, explicitly seeks to improve health equity and to
encourage people to adopt healthy lifestyles.38 In light of our
study’s findings, the success of these policy outcomes could be
enhanced by ensuring that related activities reach low-
income groups, particularly those that aim to improve
objective, rather than subjective knowledge of hypertension,
and an understanding of the asymptomatic nature of this
chronic condition.

An important consideration in interpreting our findings
concerns their generalizability to other low-income
communities in Malaysia, and in other LMICs more broadly.
As mentioned previously, there were no notable differences in
the characteristics of the 579 respondents included and 6
excluded in this analysis due to missing data; therefore, their
exclusion is unlikely to bias our findings.Quality assurance
measures conducted by the RESPOND study also show that
the median household income, level of hypertension control,
education, and employment observed in our sample are
closely aligned with national data, which suggests that we
have, indeed, sampled a suitable cross-section of
hypertensive adults in low-income communities in Malaysia.
However, several of the indicators presented that relate to
respondents’ hypertension knowledge and the perceived
effectiveness health interventions may be affected by social
desirability bias, where respondents may answer questions in
ways that may be viewed favorably by others. We have taken
steps to minimize this by interviewing respondents in their
homes (rather than in clinical settings) and by interviewers
trained in non-judgmental techniques. On the other hand,
we accept that participants may have still considered the
study as ‘clinical’ because it involved blood pressure
measurement at enrolment.

CONCLUSION
This study provides some reassurance about knowledge of
hypertension among some of the most disadvantaged
communities in Malaysia. However, given that the rates of
hypertension control across all populations nationally are
low despite, further improvements in patient knowledge
could support further and more equitable gains in
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hypertension outcomes.  It can be concluded that there is a
gap between knowledge and action. The mere knowledge on
activities that can control blood pressure does not necessarily
lead to change for healthier lifestyle or compliance to
medication. Recommendation can include better
implementation of national policies that can reinforce the
knowledge and stimulate lifestyle changes among
individuals and communities. Yet, more research is needed,
and other parts of this project will explore in more detail how
the respondents conceptualize hypertension, for example, the
role of the blood and other body systems37 and the challenges
they face on their therapeutic journeys,39 issues already
reported in the Philippines part of the project. Such insights,
combined with the findings from this study, will help to
inform strategies that aim to improve patient knowledge
about hypertension, and ultimately, population levels of
blood pressure control in ways that leave no one behind.
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