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ABSTRACT

Hypertension in Malaysia, where at least one out of three Malaysian adults has hypertension, is a significant contributor
to cardiovascular diseases. Therefore, this cross-sectional study focus to determine the prevalence of hypertension and the
association of socio-demographic, anthropometry status, blood pressure, and Knowledge, Attitude, and Practice (KAP)
towards salt intake with hypertension among participants in FELDA’s residence in Terengganu, Malaysia. About 94
participants from three FELDA’s in Terengganu participated in this study. The data were analyzed by SPSS. The prevalence
of hypertension in this study was 39.4%. The majority of participants were females (60.6%) with a mean age of 50.3
(12.0) years old. The KAP questionnaire is given to hypertensive participants. All participants had good knowledge of salt
intake. Meanwhile, the majority of the participants in the hypertensive group (70.3%) had a good attitude towards the salt
intake. For the practice questions, 56.8% were categorized as lack of practice. The analysis revealed variables that significant
with hypertension were aged (p=0.001), body mass index (BMI) (p=0.001), and waist circumference (p=0.001). There is
also a significant association between diastolic blood pressure with gender (p=0.003). This evidence would be useful for an
intervention program aimed at improving awareness, thereby reducing the incidence of hypertension among the FELDA
communities.
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INTRODUCTION

Hypertension remains a significant public health
challenge in the world because it increases the risk
of cardiovascular diseases (CVD), where CVD is the
number one cause of death globally (World Health
Organisation, 2018). In 2016, over 17.9 million people
died from CVD which accounted for 31% of all global
deaths (WHO, 2018). The WHO projected that by
2025, at least 1.56 billion people, which accounted
for 29.2% of the world’s population would have
hypertension (WHO, 2002). Not excluded, Malaysia
also experienced an upsurge in CVD morbidity and
mortality where at least one out of three Malaysian
adults suffered from hypertension (National Health
Morbidity Survey, 2015). According to Abdul-Razak
et al. (2016), the prevalence of hypertension in rural

areas was higher than in urban areas at 51.2% and
44.9%, respectively. Federal Land Development
Authority or commonly known as FELDA is one of
the rural areas in Malaysia where all of the residences
there, work as a farmer. It is a plantation area that
was established in 1956 aimed to eradicate poverty
through the cultivation of oil palm and rubber
(Federal Land Development Authority, 2019). As we
know, both rural and urban regions have different
dietary patterns, socioeconomic status, and health
facilities (Azahari et al., 2013; Shahar et al., 2019).
Since the prevalence was higher in rural areas,
therefore FELDA had been choose as a setting for
this study since it was a rural area and one of the
biggest parts of the countryside in Malaysia.

Sodium acts as a vital source of minerals in our
body, however, overconsumption of sodium will lead
to hypertension (Martin et al., 2012). Excess dietary
sodium intake is not only a key determinant for CVD
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risk, but it is also associated with kidney disease,
stomach cancer, osteoporosis, and obesity (Institute
for Public Health, 2014). Globally, 1.7 million
annual CVD deaths were caused by excess sodium
intake (WHO, 2010). As stated by the WHO, the
recommendation of daily sodium intake is not more
than 2000 mg or equal to 5 g/ one teaspoon of salt
(WHO, 2012). Almost all of the population in the
world exceeded this recommendation (Bibbins-
Domingo et al., 2010; Chen et al., 2013; Eyles et al.,
2014). Furthermore, sodium intake among the
Malaysian healthcare staff showed that the intake
exceeded the daily recommendation of sodium by
1.7 times higher than the 2000 mg of sodium
daily (Mahat et al., 2017). Besides, the states of
Terengganu were among the top three highest
consumption of salt in Malaysia with soya sauce
being the most popular seasoning consumed that
contributed to high sodium intake (Rashidah et al.,
2014).

Numerous factors could affect the intake of salt
among the population as well as knowledge towards
the right amount of salt intake. Identification of
dietary salt along with the understanding level of
information, attitude, and practice towards salt intake
is crucial in reducing salt consumption. A systematic
review showed that a person who believed they were
consuming the right amount of sodium consumed
sodium higher than the WHO’s recommendation
(Bhana et al., 2018). All of the studies in the review
showed most adults were aware that they should
take 2000 mg of sodium per day. However, they did
not realize that they were consuming sodium more
than the recommendation. The reason was they were
unable to recognize the source of sodium in their
food intake. Knowledge is the key in creating
awareness for the community, not only for hyper-
tension patients but also for the whole community
because there was a positive association between
nutrition knowledge and dietary intake (Spronk et al.,
2019).

The attitude and practice towards salt intake are
most likely influenced by the socio-demographic
factors where individuals with lower-income
households had higher salt intake (Grimes et al.,
2010). Similarly in Malaysia, a study also showed
that there was a higher sodium intake in a group with
low socio-economic status (Shahar et al., 2019).
Thus, going to the FELDA areas in Malaysia which
are considered as rural areas will enable us to
determine the association of socio-demographic
factors, anthropometry status, blood pressure, and
Knowledge, Attitude, and Practice (KAP) towards
salt intake with hypertension among the adults’
residence.

MATERIALS AND METHODS

Sampling size and subjects
This research was a cross-sectional study

carried out in three plantation areas (FELDA) in
Terengganu, Peninsular Malaysia which consisted of
FELDA Belara, Kuala Terengganu, FELDA Selasih,
Besut, and FELDA Neram 2, Kemaman. The study
was performed among 94 adults aged 19 to 64 years
old. The sample size for this study was calculated
using Power and Sample Size (PS) Software version
3.1.2. In this software, Multiple Linear Regression
(MLR) is used to calculate the sample size. Standard
Deviation (SD) and Coefficient Regression (β) of the
anthropometry status of the previous study was
used (Wellman et al., 2016). Thus, the minimum
sample size required was 177 participants. The study
was approved by Universiti Sultan Zainal Abidin
Human Research Ethics Committee (UHREC)
[UniSZA/UHREC/2019/122]. Data collection was
carried out in February, September, and October 2020.
The gap period in data collection was due to
Restriction Movement Control Order because of the
COVID19.

Participants were provided with a study
information sheet and consent form before data
collection. This study was divided into two-phase
wherein phase I (Screening phase), all of the
participants were included to determine the
prevalence of hypertension among adults in FELDA
residence in Terengganu. Afterward, in phase II
(Study phase) only hypertension participants were
included, suitable for the second objective of this
study. Participants with a history of hypertension
and on hypertensive treatment (taking any hyper-
tension medication) were classified as hypertension
participants. The list of FELDA’s residents was
obtained from FELDA’s manager in each FELDA
area. A simple random sampling method was used in
phase I while the purposive sampling method was
used for phase II. During the data collection, face to
face interview method had been used in both phases.

Socio-demographic information
We collected socio-demographic information

from the participants using a validated questionnaire
adapted from Institute for Public Health. The
questionnaire forms for normal participants and
hypertensive participants were different. For the
hypertensive participants, we added educational
level, household income, smoking status, taking anti-
hypertension medication, and practice a low salt diet
in their questionnaires. All questionnaires were in the
Malay language.
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KAP on salt intake
The KAP towards salt intake was determined by

using a validated KAP questionnaire adapted from
the Institute for Public Health (2014) that consisted
of eight questions. Knowledge was assessed using
two questions. First, do they know that high salt
intake can cause serious health problems, and does
a high salt diet can cause hypertension? The choices
of answers were yes and no. ‘Yes’ will indicate score
one while ‘no’ will indicate score zero. For attitudes,
two questions on how much salt they consume with
the answer scale of “too much, just the right amount,
and too little”. If they answer ‘too much’ will score
zero, ‘just the right amount’ will score one, and ‘too
little’ will score two. Next question was, how
important to you is lowering salt in your diet with
the answer scale of “not important, somewhat
important, and very important”. If they answer ‘not
important’ will score zero, ‘somewhat important’ will
score one, and ‘very important’ will score two. For
practices questions, four questions were asked; do
they add salt to food at the table and during cooking
with the answer scale of “never, rarely, sometimes,
often, and always”. The answer ‘never’ will score
two, ‘rarely’ and ‘sometimes’ will score one and the
answer of ‘often’ and ‘always’ will score zero.
Another question on do they take any action to
control salt intake, the choices of answers were ‘yes’
and ‘no’. If the answer is ‘yes, the further question
on what types of activities will be asked. ‘yes’ will
score one while ‘no’ will score zero and each action
will score one.

Anthropometry measurement
The anthropometric data were assessed in terms

of body mass index (BMI), waist to hip ratio (WHR),
and waist circumference. All of the anthropometric
measurements were completely performed according
to standard protocols (Institute for Public Health,
2014). BMI was calculated by weight (kg) and divided
by the square of height (m2). BMI was categorized
by using the Asian cut-off point as normal (18.5-22.9
kg/m2), overweight (23-24.9 kg/m2), obese I (25-29.9
kg/m2), and obese II (>30 kg/m2). The body weight
was measured on an electronic weighing scale
potable TANITA BC541 (TANITA, Japan). Height
was measured using SECA Model 217 (SECA,
Germany). Meanwhile, for waist circumference and
hip circumference, both were measured using a SECA
measuring tape (SECA, Germany). All of the
measurements were taken twice and the average was
recorded and used for data analysis. WHR was
divided into two categories, which were >0.90 for
males and >0.85 for females. Meanwhile, WC
individuals were at risk if their measurements were
>90 cm for males and >80 cm for females.

Blood pressure reading
The current blood pressure was taken by using

a digital automatic blood pressure monitor (Omron
HEM-7203) and based on the Clinical Practice
Guideline of Hypertension, the blood pressure
readings were taken twice. Current high blood
pressure reading was defined when systolic blood
pressure (SBP) >140 mmHg and/or diastolic blood
pressure (DBP) >90mmHg.

Data analysis
The data were analyzed by using the Statistical

Package of Social Sciences (SPSS) for Windows,
version 22.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics were performed to determine the
characteristics of the participants in this study where
presented in form of frequency and percentage. A
chi-square test was conducted to determine the
association between the variables involved. P-values
that were less than 0.05 were considered significant.

RESULTS

Table 1 shows the socio-demographic characteristics
of the 94 participants. The prevalence of hyper-
tension in this study was 39.4%. All of them were
Malays with the majority of the participants were
females (60.6%) and married (87.2%). The mean age
of the participants was 50.3 (12.0) years. FELDA
Belara had the highest number of participants which
was 36 people. Both FELDA Selasih and FELDA
Neram 2 had the same number of participants, which
were 29. The participants were divided into non-
hypertensive and hypertensive groups. In the non-
hypertensive group, FELDA Belara had 45.6% of
participants, followed by FELDA Selasih and FELDA
Neram 2 with 28.1% and 26.3%, respectively.
Meanwhile, FELDA Neram 2 had 37.8% of
participants in the hypertensive group, followed
by FELDA Selasih and FELDA Belara with 35.2%
and 27%, respectively. More than half of the
hypertensive group (70.3%) were females and married
(83.8%). The hypertensive group showed a higher
number of participants (56.8%) in the age group,
between 41 to 50 years old. There was a significant
association between age and hypertension among
the non-hypertensive and hypertensive groups.
Hypertensive participants mostly received education
up to the secondary level (64.8%) with a household
income of more than RM1,000 (67.6%). Only 10.8%
of the participants were smokers. The participants
who were diagnosed with hypertension were most
likely on anti-hypertension medications (56.8%) and
practiced a low salt diet (59.5%).
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Table 1. Socio-demographic characteristics (n=94)

Total Non-hypertensive Hypertensive
Variables n=94 n=57 n=37 Mean (±SD) P-value

(n,%) (n,%) (n,%)

Location
FELDA Belara 36 (38.2) 26 (45.6) 10 (27.0)
FELDA Selasih 29 (30.9) 16 (28.1) 13 (35.2)
FELDA Neram 2 29 (30.9) 15 (26.3) 14 (37.8)

Gender
Male 37 (39.4) 26 (45.6) 11 (29.7)
Female 57 (60.6) 31 (54.4) 26 (70.3)

Ethnicity
Malay 94 (100) 57 (100) 37 (100)

Age (years) 50.3 (12.0) <0.05*
19-30 5 (5.3) 5 (8.8) –
31-40 22 (23.4) 18 (31.6) 4 (10.8)
41-50 12 (12.8) 8 (14.0) 4 (10.8)
51-60 31 (32.9) 10 (17.5) 21 (56.8)
>60 24 (25.6) 16 (28.1) 8 (21.6)

Marital status
Single 5 (5.3) 4 (7.0) 1 (2.7)
Married 82 (87.2) 51 (89.5) 31 (83.8)
Widowed 4 (4.2) 1 (1.8) 3 (8.1)
Divorced 3 (3.3) 1 (1.8) 2 (5.4)

Educational level
No formal education – – 1 (2.7)
Primary – – 10 (27)
Secondary – – 24 (64.8)
Tertiary – – 2 (5.4)

Household income
< RM 1000 – – 12 (32.4)
> RM 1001 – – 25 (67.6)

Smoking status
Yes – – 4 (10.8)
No – – 33 (89.1)

Taking anti-hypertension medication
Yes – – 21 (56.8)
No – – 16 (43.2)

Practice a low salt diet
Yes – – 22 (59.5)
No – – 15 (40.5)

*significant at p<0.05 using chi-square test.

The percentage of answers from hypertensive
participants’ answers towards the statement of KAP
of salt intake is shown in Table 2. The level of KAP
was categorized into poor, fair, and good. All of the
participants in the hypertensive group (100%) had
good knowledge about salt intake. They agreed that
a high salt diet can cause severe health problems and
could lead to high blood pressure. However, only
62.2% agreed that lowering salt in their daily diet was
very important while 35.1% and 2.7% choose that
decreasing salt intake was somewhat important and
not important at all, respectively. The level of attitude
towards salt intake was high in the good level

(70.3%), followed by fair attitude (27%) and poor
attitude (2.7%), respectively. In addition, 78.4% of
hypertensive participants agreed they consumed the
right amount of salt. Meanwhile, practice towards
salt intake was in the poor level (56.8%), where 51.3%
of them did not do anything to control their salt/
sodium intake. Besides, 91.9% of them never added
salt to food at the table though 62.2% always added
salt in their daily cooking.  Lastly, for those who did
something to control their salt intake, they were most
likely not adding salt at the table (16.2%).

Table 3 shows current blood pressure by gender
grouping. Males had higher systolic blood pressure
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Table 3. Current blood pressure, n=94

Variables Male n (%) Female n (%) P-value

Systolic Blood Pressure >0.05
High 15 (40.5) 19 (33.3)
Normal 22 (59.5) 38 (66.7)

Diastolic Blood Pressure <0.05*
High 14 (37.8) 8 (14.0)
Normal 23 (62.2) 49 (86.0)

Blood Pressure Categorical >0.05
High 18 (48.6) 21 (36.8)
Normal 19 (51.4) 36 (63.2)

*significant at p<0.05 using chi-square test.

Table 2. KAP towards salt intake, n=37 (Hypertensive only)

Variables
Total Poor Fair Good
n (%) n (%) n (%) n (%)

KNOWLEDGE 37 (100)

A high salt diet can cause health problem
Yes 37 (100)
No

A high salt diet can cause hypertension
Yes 37 (100)
No

ATTITUDE 1 (2.7) 10 (27) 26 (70.3)

How important to you is lowering salt in your diet?
Very important 23 (62.2)
Somewhat important 13 (35.1)
Not important 1 (2.7)

How much salt do you think you consume
Too little 7 (18.9)
Right amount 29 (78.4)
Too much 1 (2.7)

PRACTICE 21 (56.8) 14 (37.8) 2 (5.4)

In the food you eat at home, salt is added to cooking
Never
Rarely 1 (2.7)
Sometimes 1 (2.7)
Often 12 (32.4)
Always 23 (62.2)

Do you add salt to food at the table
Never 34 (91.9)
Rarely 1 (2.7)
Sometimes
Often 1 (2.7)
Always 1 (2.7)

Take regular action to control salt intake
Yes 18 (48.6)
No 19 (51.3)

If yes, what do you do?
Avoid/ minimize processed foods 5 (13.5)
Look at the salt labels 2 (5.4)
Do not add salt to the table 6 (16.2)
Buy low salt alternatives 5 (13.5)
Do not add salt when cooking 9 (24.3)
Use spices other than salt when cooking 1 (2.7)
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Table 4. Nutritional status and current blood pressure reading

Non-Hypertensive Hypertensive
Variables n=57 n=37 Mean (SD) P-value

(n,%) (n,%)

Anthropometry BMI (kg/m2) 28.5 (5.1) <0.05*
Normal (18.5-22.9) 11 (19.3) 1 (2.7)
Overweight (23-24.9) 12 (21.1) 3 (8.1)
Obese I (25-29.9) 19 (33.3) 14 (37.8)
Obese II (>30) 15 (26.3) 19 (51.4)

Waist circumference (cm) 92.8 (12.0) <0.05*
Low risk 20 (35.1) 5 (13.5)
High risk 37 (64.9) 32 (86.5)

Waist to Hip Ratio 0.90 (0.1) >0.05
Low risk 22 (38.6) 8 (21.6)
High risk 35 (61.4) 29 (78.4)

Clinical

BP (mmHg)
Normal 37 (64.9) 18 (48.6)
High 20 (35.1) 19 (51.4)

SBP  (mmHg) 134.4 (17.2) >0.05
Normal 41 (71.9) 19 (51.4)
High 16 (28.1) 18 (48.6)

DBP (mmHg) 82.3 (12.6) >0.05
Normal 45 (78.9) 27 (73.0)
High 12 (21.1) 10 (27.0)

BP: blood pressure; SBP: systolic blood pressure; DBP: diastolic blood pressure.
*significant at p<0.05 using chi-square test.

(SBP), (40.5%) compared to females (33.3%).
Meanwhile, most of the participants both males and
females had normal diastolic blood pressure (DBP)
with 62.2% and 86%, respectively. There was a
significant association between gender and DBP
(p=0.003). Among the participants, 55.3% had normal
current blood pressure reading whereas 44.7% had
high current blood pressure reading. Twenty-one out
of 57 females had been categorized as high current
blood pressure reading while 18 out of 37 males had
high current blood pressure reading. The prevalence
of hypertension among adults in the three FELDA
areas was 39.4%.

The mean BMI of the participants was 28.5 (5.1)
kg/m2, as shown in Table 4. According to the
Asian-specific BMI cut-off points, most of the
participants were obese (71.3%), whereas 12.8%
and 16% were normal and overweight, respectively.
In the hypertensive group, 33 out of 37 participants
were obese. By waist circumference, most of the
participants (76.6%) were categorized under the high-
risk group based on the cut-off point. The majority,
in both the non-hypertensive and hypertensive
groups, were considered high risks with 64.9% and
86.5%, respectively. BMI and waist circumference
had a significant association with hypertension.
Meanwhile, for WHR, most of the participants (68.1%)
were classified in the high-risk group. More than half

(78.4%) of the hypertensive participants were
categorized in the high-risk group according to WHR.

DISCUSSION

This study revealed a high prevalence of hyper-
tension in the FELDA areas (39.4%). The FELDA
areas in Terengganu are considered as one of the
rural areas. According to Abdul-Razak et al. (2016),
the prevalence of undiagnosed hypertension and
hypertension were both higher in the rural areas with
20.7% and 51.2%, respectively. The prevalence in
this study was higher compared to the previous
survey, which was conducted in 2015, where
Terengganu’s prevalence was 26.9% (National
Health Morbidity Survey, 2015). This increasing
pattern of prevalence was common in other countries
as well (Picon et al., 2012).

Gender difference in hypertension was common
due to biological factors such as sex hormone and
chromosomal differences (Everett & Zajacova, 2015).
Meanwhile, according to Mahadir et al. (2019), the
prevalence of prehypertension was higher among
men (52.6%) than women (38.1%). There was
significant mean age in hypertension. The results
were similar in other studies as well (Mafauzy et al.,
2003; Kishore et al., 2016; Agyei-Baffour et al., 2018;
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Peltzer, 2018). Hypertension was increasing with
age in both males and females due to the changes
in arterial and arteriolar stiffness (Pinto, 2007). A
study conducted in Singapore showed that Malay
ethnicity, aging, and low educational levels were
factors that were significantly associated with
hypertension (Liew et al., 2019). As more than half
of the participants in the hypertensive group were
taking anti-hypertension medication and practicing
a low salt diet, it showed that most of them were
taking good care of their health.

In general, knowledge and education are two
things that will come along because there is
no knowledge without education. As this study
showed that most of the participants had a good
understanding knowledge of salt intake, it might be
due to most of the participants had secondary
education. According to Mahat et al. (2017),
knowledge of attitude towards salt intake was
significantly associated with a 24-hr urinary sodium
excretion among healthcare staff. In a study carried
out among healthy Jordanian adults, only 29% of the
participants agreed that reducing salt intake was
significant to health, and only 1% of the participants
regularly checked the food labels for salt content
(Alawwa et al., 2018). The result was similar to this
study since only 5.4% glanced at the salt labels.
More than half of the participants in this study
claimed they consumed the right amount of salt, and
this was similar to the previous research study as
well.

According to a study carried out among
Australians, the majority of the participants (81%)
associated a high salt diet with rising blood pressure,
and 50% of the participants claimed that they
consumed the right amount of salt. However, only
18% recognized that the recommended dietary salt
intake is 6 g per day (Land et al., 2014). Practicing a
low salt diet was higher at an unsatisfactory level
because changing the salty preference and appetite
for current salt intake in a particular population might
lead to loss of palatability and unacceptable for
individuals’ taste preferences (Bi et al., 2014).
Besides, other studies indicated that the participants
claimed less sodium intake made them feel less in
physical strength (Zhang et al., 2013). This study
found that majority of the participants did not use
spice as a salt alternative. This might be due to their
unfamiliarity with the cooking skills by using
seasoning spices and other natural flavors as
enhancers to the food (Ruusunen et al., 2003).

Next, the BMI showed that both groups, the
non-hypertensive and hypertensive groups had
higher participants in the obese I and obese II
category compared to the standard weight and
overweight. It was not shocking news since
Malaysia has the highest prevalence of obesity
among adults in the South-East Asian countries,

followed by Brunei and Thailand with 15.6%, 14.1%,
and 10.0%, respectively. As obesity was one of the
most significant factors in hypertension, it was crucial
to tackle the anthropometry status in preventing
hypertension (Lee et al., 2015). The BMI did not
show any indication of the distribution in the
body, thus by measuring waist circumference,
the researcher could determine the fat distribution
in the body. Higher fat in the body will act as
resistance to blood flow, thus lead to an increase in
blood pressure (Lee & Kwon, 2019). The waist
circumference for the hypertensive group participants
was classified as high risk. The previous study
showed that waist circumference is the strongest
independent predictor for blood pressure and central
adiposity was associated with a higher prevalence
of elevated blood pressure (Siani et al., 2002).

More than half of the hypertensive participants
had higher WHR. Even though waist circumference
was a notable marker for abdominal obesity, WHR
was also a prominent marker in hypertension.
According to Zhao et al. (2000), the average blood
pressure and the prevalence of hypertension
stopped increasing when the WHR value decreased.
The WHR of most participants showed a higher value
than 0.80 and 0.90 in females and males, respectively.
Besides, WHR offered additional information in the
prediction of hypertension among adults (Feldstein
et al., 2005).

However, this study has several limitations.
Firstly, the comparison between hypertensive and
non-hypertensive groups may differ from other
studies due to different methodologies and criteria
used in the study. Secondly, the information
regarding the diagnosis of hypertension and
medication of hypertension may be bias due to the
recall method. However, proper training had been
done before conducting the survey and its
procedures to minimize the potential bias. Thirdly, the
data should be cautiously interpreted due to the small
sample size since this study did not achieve the
minimum sample size needed. The population for this
study also had more females than males.

CONCLUSION

In conclusion, this study showed a general KAP
towards salt intake results among the rural
population. The outcomes of this study could be
applied to stop the increase in the prevalence among
the rural community. Besides, this study could also
trigger an alarm about obesity in our population.
Obesity should not be underestimated as it was one
of the strongest factors of hypertension. Findings
from this study emphasized the urgency to tackle the
rising hypertension prevalence and the almost
inevitable emerging epidemic of cardiovascular
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diseases in Malaysia. The KAP could be a great
measure to run the awareness campaign for the rural
communities to educate them on the benefits of
reducing salt intake. Lastly, the findings of this study
can also be used as a reference for other studies
involving rural or plantation area populations.
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