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Abstract

Hypertension is a high-risk condition that causes of deaths, stroke, and coronary heart disease. This study
aims to determinethe effect of giving pigeon pea (Cajanus cajan) baruasa on systolic and diastolic blood
pressure of elderly with hypertension.

The research is quasy experimental design with pre-post test group. A total of 36 elderly people with
hypertension were divided into intervention group and control group by random sampling. Data were
analyzed using Mann-Whitney and Wilcoxon with 95% confidence level.

The results of this study indicate that: There is an effect giving pigeon pea (Cajanus cajan) baruasa on the
systolic blood pressure of elderly with hypertension (p = 0.001 <0.05); (4) There is an effect giving pigeon
pea (Cajanus cajan) baruasa to the diastolic blood pressure of elderly with hypertension (p = 0.001 <0.05).

The conclusion of this study that consumption of pigeon pea (Cajanus cajan) baruasa can reduce of blood
pressure on elderly hypertensive in Jeneponto district.

The suggestions for researcher presumably can further investigate the influence of pigeon pea baruasa on
blood pressure in elderly man with hypertension and long storage time (expiration date) of pigeon pea
baurasa.
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Introduction Chinnakali et al. reported that hypertension is a
high-risk condition that accounts for 51% of deaths
from stroke and 45% of coronary heart disease.
Cardiovascular disease is responsible for nearly 17
million deaths worldwide, with hypertension being the
main contributor to more than half of these cases, which
is about 55%.>6

Aging is a process of change that is thorough
and spontaneous that starts from cooked-childhood,
puberty, adulthood young and then declined in the
mid to advanced age. The increase in the population of
advanced age (elderly) has become the focus of which
attracts attention in countries growing because of the

numbers of hope alive that maki increase. Hypertension is associated with an increased risk

of coronary heart disease, stroke, peripheral vascular
disease, cognitive impairment, kidney problems,
and vision problems.” Also, 17-21% of the 60% of
hypertension sufferers end in stroke, especially in the
elderly.?®

In 2050 it is estimated that around 75% of the elderly
suffer from degenerative diseases with conditions that
cannot be active freely.? One of the most common chronic
diseases affecting the elderly is hypertensionwhich is
“the silent killer” Because of its asymptomatic nature
and after several years it causes fatal stroke or heart In Indonesia, 13% of deaths among elderly people
disease.”* in 2002 suffered from hypertension (57.4%). This



proportion is bigger than the previous study in 2001,
namely 50%. The increasing prevalence of hypertension
is considered to be a worrying problem so that public
awareness and awareness in managing hypertension
must be increased .'°

The results of the Basic Health Research conducted
by interview showed that the national tendency of
hypertension had increased, namely by 7.6% in 2007,
increasing to 9.5% in 2013. Furthermore, South Sulawesi
province also shows a trend of increasing hypertension
which is even more rapid than nationally, namely around
5% in 2007 to around 10.5% in 2013.?

In Jeneponto Regency, the number of cases of
hypertension throughout 2014 was 21,703 cases.!'One of
the health centers with the highest number of hypertension
sufferers in the Jeneponto Regency is at Barana Health
Center. Based on data obtained from PuskesmasBarana,
it shows that the number of hypertension cases was quite
high in 2015, namely 12.40% in the group of women >18
years.!? This shows that the proportion of the incidence
of hypertension in the women group in the working area
of the Barana Health Center is higher than the national
proportion (9.5%) and even higher than the proportion at
the South Sulawesi level of 10.5%.?

Pigeon pea are one of the most abundant local foods
in the Jeneponto district. Pigeon pea can be processed
into flour which can be used as an application in food
ingredients.*Mollik reports that gude bean (Cajanus
cajan) is one of the plants that have the potential to
treat hypertension. Pigeon pea (Cajanus cajan) contain
minerals such as potassium, magnesium, calcium and
are very low in sodium. '*A low sodium diet is one of the
treatments for hypertension.'> Pigeon pea (Cajanus cajan)
are also rich in antioxidants which have been shown
to reduce blood pressure.'® Therefore, researchers are
interested in conducting research related to the effect of
gudean (Cajanus cajan) consumption on blood pressure
reduction in hypertensive elderly in the working area of
Barana Health Center, Jeneponto Regency.'®

The general objective of this study was to determine
the effect of gudean (Cajanus cajan) consumption on
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blood pressure reduction in hypertensive elderly in
the working area of Barana Health Center, Jeneponto
Regency.

Materials and Method

This study is a quasi-experimental study with pre-
post test design. In this study, the treatment variables
were giving Pigeon Pea s (Cajanus cajan) in the form
of baruasa cake in the intervention group and giving
ordinary new cakes to the comparison group, while the
dependent variable was the blood pressure level (systolic
and diastolic) of elderly women in the working area of
the Barana District Health Center. Jeneponto.

Blood pressure measurements and interventions
were carried out in the work area of the Barana
Community Health Center, Jeneponto district, from
January to February 2017. Gudebaruasa cake is given as
much as 4 pieces @ 25 g a day for 1 month. The number
of elderly people who were sampled in this study was 36
elderly who were divided into two groups (intervention
group and comparison group).

Blood pressure data were obtained from the results
of measuring blood pressure in the elderly using a
sphygmomanometer.To determine the effect of giving
pigeon pea taste and ordinary taste on systolic blood
pressure in the elderly before and after the intervention,
the Wilcoxon analysis was used. Meanwhile, the
hypothesis test to determine the effect of giving a
new taste of gudean nuts and ordinary taste on the
blood pressure of the elderly in the intervention group
and comparison group used Mann Whitney analysis.
Likewise, to compare the consumption pattern of the
elderly in the intervention group and the comparison
group, the Mann Whitney test was used.

Data analysis was performed using SPSS with a
confidence degree of 95%, so that if p <0.05, it can be
concluded that there is a significant difference/effect.

Results

The characteristics of elderly hypertension include
age, education, occupation, and marital status.
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Table 1. Distribution of Elderly Hypertension Based on Characteristics at Work Area of Barana Health
Center, Jeneponto Regency

Group
Characteristics Category Intervention Comparison
n (18) % n (18) %
60 - 64 years 9 50 9 50
Age
65 - 74 years 9 50 9 50
No school 8 44.4 0 0
SD 4 222 0 0
Education
Junior High 4 222 3 16.7
High school 2 11.1 15 83.3
IRT 13 72.2 16 88.9
Profession
Farmer 5 27.8 2 11.1
Not Married 2 11.1 0 0
Marital status Married 10 55.6 15 83.3
Widow 6 333 3 16.7

Source: Primary Data, 2017.

Table 1 shows that there is the same number of
elderly aged 60-64 years and 65-74 years, both in the
intervention group and the comparison group (50%).
Based on the latest education of the elderly, there were
more elderly who did not attend school in the intervention
group, namely as many as 8 elderly (44.4%). In the
comparison group, there were more elderly with senior
high school education, namely 15 elderly (83.3%).Based
on occupation, there were more elderly who worked

as IRT, namely 13 elderly (72.2%) in the intervention
group and 16 elderly (88.9%) in the comparison group.
Based on marital status, no one was unmarried in the
comparison group (0%), and there were 2 unmarried
elderly (11.1%) in the intervention group.

The condition of elderly hypertension is divided
into 3 categories, namely pre-hypertension, grade 1
hypertension, and grade 2 hypertension.

Table 2. Distribution of Elderly Based on Degree of Hypertension at Work Area of Barana Health Center,
Jeneponto Regency

Group
Blood Intervention Comparison
pressure Level Pre Post Pre Post
n (18) % n (18) % n (18) % n (18) %
Pre Hypertension 0 0 5 27.8 0 0 0 0
Systolic 140-159 * 6 333 8 444 12 66.7 15 83.3
>160 # 12 66.7 5 27.8 6 333 3 16.7
Pre Hypertension 1 5,6 8 44.4 0 0 0 0
Diastolic 90-99 * 1 5,6 5 27.8 0 0 3 16.7
> 100 # 16 88.9 5 27.8 18 100 15 83.3

Source: Primary Data, 2017.
Ket. * = Hypertension Grade 1
#= Hypertension Grade 2



Table 2 shows that based on systolic blood pressure,
the elderly in the intervention group are mostly in the
category of grade 2 hypertension, namely 12 people
(66.7%) at the time before the intervention. Meanwhile,
after the intervention, more elderly were in the 1st-degree
hypertension category, namely as many as 8 people
(44.4%). Meanwhile, the elderly in the comparison
group were mostly in the grade 2 hypertension category,
namely 12 people (66.7%) before the intervention. After
the intervention, more elderly remained in the 1st-degree
hypertension category, namely 15 people (83.3%).
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Also, based on the diastolic blood pressure of the
elderly in the intervention group, there were more
than 16 people in the category of grade 2 hypertension
(88.9%) before the intervention. Meanwhile, after the
intervention, more elderly were in the prehypertension
category, namely as many as 8 people (44.4%).
Meanwhile, all elderly in the comparison group were in
the category of hypertension grade 2 (1007%) at the time
before the intervention. After the intervention, there
were 3 elderly (16.7%) who switched to the category of
grade 1 hypertension (table 2).

Table 3 . Distribution of Elderly Hypertension according to Results Systolic Blood Pressure Measurement
Pre and Post Treatment at PuskesmasBarana, Jeneponto Regency

Systolic Blood Pressure
Group Pre Post P
Mean + SD Mean + SD
Intervention 160.56 + 14.33 145.00 + 20.65 0.001
Comparison 150.56 + 9.37 151.11 + 6.76 0.705

Source: Primary Data, 201 7.
n=18

Table 3 shows that based on the results of the
Wilcoxon test, there is a significant effect on changes in
systolic blood pressure before and after treatment in the
intervention group (p = 0.001 <0.05) with the provision
of gudea nut taste. Meanwhile, the comparison group
showed an insignificant effect (p = 0.705> 0.05) after
treatment. It can also be seen that there was a decrease

in the mean systolic blood pressure in the intervention
group, namely 160.56 mmHg to 145.00 mmHg after
treatment. Meanwhile, in the comparison group, the
elderly actually experienced an increase in the mean
systolic blood pressure, namely 150.56 mmHg to 151.11
mmHg after treatment.

Table 4. Distribution of Elderly Hypertension according to Results Diastolic Blood Pressure Measurement
Pre and Post Treatment at Puskesmas Barana, Jeneponto Regency

Diastolic Blood Pressure
Group Pre Post P
Mean + SD Mean + SD
Intervention 100.56 + 8.72 88.33 + 8.57 0.001
Comparison 100.00 + 0.00 101.11 + 7.58 0.527

Source: Primary Data, 201 7.
n=18

Table 4 shows that based on the results of the
Wilcoxon test, there is a significant effect on changes in
diastolic blood pressure before and after treatment in the
intervention group (p = 0.001 <0.05) with the provision

of gudea nut taste. Meanwhile, in the comparison group,
it was shown that the administration of ordinary basics
had no significant effect on diastolic blood pressure in
elderly hypertensive people (p = 0.527> 0.05).
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It can also be seen that there was a decrease in the
mean diastolic blood pressure in the intervention group,
namely 100.56 mmHg to 88.33 mmHg after treatment.
Meanwhile, in the comparison group, the elderly

experienced an increase in the mean diastolic blood
pressure, from 100.00 mmHg to 101.11 mmHg after
treatment (Table 4).

Table 5. Distribution of Elderly Hypertension Based on Blood Pressure Measurement Results in the
Intervention Group and the Comparison Group After Treatment at the Work Area

Barana Health Center, Jeneponto Regency:

Group
Blood pressure Intervention Comparison P
Mean + SD Mean + SD
Systolic 145.00 + 20.65 151.11 + 6.76 0.077
Diastolic 88.33 + 6.76 101.11 + 7.58 0,000

Source: Primary Data, 2017.
n=18

Table 5 shows that based on the results of the Mann-
Whitney test, there is no significant difference in systolic
blood pressure between the intervention group and the
comparison group with p = 0.077> 0.05. Meanwhile,
there was a significant difference in diastolic blood
pressure between the intervention group and the
comparison group with p = 0.000 <0.05.

Discussion

Increasing age is closely related to the emergence
of hypertensive conditions. This is influenced by
the occurrence of arteriosclerotic wear of the main
arteries, especially the aorta, and reduced flexibility.
The hardening of these arteries with time will become
stiffer and stiffer until the arteries and aorta lose their
adaptability. Inelastic walls can no longer maintain the
smooth flow of blood out of the heart, thus affecting
systolic and diastolic blood pressure.!’

Some several metabolic changes and effects increase
blood pressure including insulin resistance, increased
oxidative stress, increased formation of advanced
glycation end products (AGEs), decreased nitric oxide
(NO) bioavailability, altered the renin-angiotensin
system (RAS) function, and reduced-sodium excretion.
in the kidneys. These changes can cause endothelial
dysfunction due to an increase in cytosol-free calcium
vascular, and peripheral vascular resistance which
results in hypertensive conditions.!’

In this study, elderly women aged 60-74 years.

Elderly women are one who is at high risk of developing
hypertension. After entering menopause, the prevalence
of hypertension in women is higher than in men.'*One
of the mechanisms for high blood pressure in elderly
women is menopause itself. During menopause, there
is an increase in plasma renin activity which activates
the renin-angiotensin system (RAS).!°The genetic
component of the RAS contributes to certain renin gene
polymorphisms associated with hypertension in women
aged 40 to 70 years, but this is not the case in men.?’

In dealing with hypertension, various solutions can
be taken. However, unlike synthetic chemical drugs,
the use of plants has few or no side effects. The use of
natural ingredients can also be used in the treatment of
hypertension.?? In this study, the natural ingredients
used are Pigeon pea (Cajanus cajan) which are made in
the form of adult cakes.givinggudeanasaas can reduce
blood pressure in elderly women who have hypertension,
both systolic and diastolic. In systolic blood pressure,
the elderly who were given gudea taste for 1 month
decreased by an average of 15.56 mmHg or about 9.69%.
Meanwhile, the elderly who are given new feelings tend
to experience an increase in systolic with an average of
0.55 mmHg or about 0.37%. In this study, it was found
that the elderly who consumed the taste of Pigeon Pea
s had a significant decrease in systolic blood pressure.

Based on diastolic pressure, the elderly who were
given pigeon pea flavor for 1 month also experienced
a decrease with an average of 12.23 mmHg or about



9.97%. Meanwhile, the elderly who consumed ordinary
foods experienced an increase in diastolic blood pressure
by an average of 1.11 mmHg or about 1.11%. In this
study, it was found that the elderly who consumed the
taste of Pigeon Pea s experienced a significant decrease
in diastolic blood pressure. This shows that the use
of gude bean flour in baruasa cakes can increase the
nutritional content of baruasa and provide the effect of
lowering blood pressure that is expected by people with
hypertension.

Pigeon Pea is one of the local foods which is quite
abundant in production in the place where this research
was carried out. Pigeon pea, which are made in the form
of baruasa cakes, are also a form of food that is very
often consumed by local people. So that there are no
problems related to the acceptance of the elderly.?!

The standard recipe for making gude bean flavoring
can yield 700 grams of gude bean flavor (28 pieces @ 25
g/chip). Every 100 g of baruasa cake contains 7.37 mg
of iron, 69.76 g of carbohydrates, 9.58 g of protein, 7.75
g of fat, 12.6 g of moisture, 0.31 g of ash, and 4.02 of
fiber. gr (Saswini, 2015). Based on the results of research
conducted by Saswini (2015), it is estimated that in 1
piece of baruasa cake with a size of 25 g contains about
2.4 g of protein.?!

Pigeon pea (Cajanus cajan) are rich in amino acids,
potassium, and antioxidants and are low in sodium.
Pigeon pea contain sufficient amounts of essential
amino acids, as well as tryptophan which is involved
in the treatment of hypertension.?> Amino acids that
are broken down from gude bean protein can increase
insulin resistance and glucose metabolism which plays a
role in lowering AGEs and oxidative stress. This results
in a decrease in vascular intracellular calcium and an
increase in NO synthesis which can improve endothelial
function and decrease vascular resistance which then has
a great opportunity to have a lowering effect on blood
pressure.>3Pigeon pea also have a good balance of amino
acids. Pigeon pea contain phytoestrogens that have an
antiangiogenetic activity which can inhibit the formation
of new blood vessels. Apart from that, Pigeon Pea s are
also a good source of anti-oxidants with a fairly high
phenolic content.?!

Pigeon pea have also been shown to have high
antioxidant activity and efficient free radical ability.>*The
main antioxidants in gudean nuts are mainly phenols,
phenolic acids, and their derivatives, flavonoids, tools,
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phospholipids, amino acids, peptides, phytic acid,
ascorbic acid, pigments, and sterols. Antioxidants play
a big role in inhibiting free radicals and providing
protection against hypertension.>This anti-oxidant
diet has been shown to lower blood pressure, there is
a significant difference between systolic and diastolic
blood pressure before and after giving a high antioxidant
diet compared to a low antioxidant diet. Flavonoids are
associated with strong antioxidant activity, inhibition of
platelet aggregation, and endothelial function resulting
in a decrease in blood pressure. 62

Conclusion and Recommendation

The conclusions are:

1. There was no difference in blood pressure in
advertisement with hypertension in the intervention
group and the post-treatment group (p = 0.077>
0.05)

2. There was a difference between diastolic blood
pressure and hypertension in the intervention group
and the post-treatment group (p = 0.000 <0, 05).

3. There was an effect of the large consumption of
akacanggude(Cajanuscajan) on blood pressure in
advertising systolic with hypertension (p = 0.001 <
0.05).

4. There was an effect of the large consumption of
akacanggude(Cajanuscajan) on diastolic blood
pressure with hypertension (p = 0.001 <0, 05).

The recommendations are:

1. Eat new cakes of Pigeon pea that are rich in
nutritional content to lower blood pressure.

2. Make gudea fresh taste as a side cake to be consumed
during a distraction because it’s easy to make and
can be stored for a long time.

3. For future researchers, it is possible to:

4. To examine the effect of gudean taste on blood
pressure in elderly men with hypertension.

5. Researching the length of time to store the Gude
Bean Baurasa cake (expired date
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