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Abstract.   Inadequate intake of sodium, iron, zinc, fiber, polyunsaturated 
fatty acid (PUFA), and cholesterol are associated with increased risk 
of hypertension.  This study aimed to investigate the daily intake 
adequacy of those nutrients related to hypertension in older adults 
with coronary artery disease history.  Fifty respondents (51-75 years 
old) involved in the study had cardiovascular disease history while 
they checked with the cardiologist monthly and had an optimum 
medical treatment history.  Dietary intake was assessed using repeated 
24-hours recall questionnaire.  Blood pressure was measured three 
times using calibrated digital sphygmomanometer.  Spearman’s rank 
was used to analyze relationship between PUFA, cholesterol, iron and 
blood pressure while Pearson chi-squared test was used to analyze the 
relationship between sodium, zinc, fiber intakes and blood pressure.  
Most respondents had appropriate controlled blood pressure, i.e., below 
130/90 mmHg.  Around 89.1% of respondents had optimal cholesterol 
intake with an average intake about 124.61 mg.  However, respondents 
experienced deficiencies in the average intake of zinc (4.23 ± 1.71 
mg), sodium (859.9 ± 654.1 mg), iron (7.4 ±4.6 mg), PUFA (8.6 ± 6.6 
g), and fiber (11.2 ± 5.7 g).  Blood pressure was not associated with 
intakes of iron (p=0.531), cholesterol (p=0.755), fiber (p=0.221), PUFA 
(p=0.295), zinc (p=0.761), sodium (p= 0.066).  In summary, there was no 
relationship statistically between daily micronutrient intake and blood 
pressure in older adults with controlled blood pressure even though 
they had cardiovascular disease history.
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INTRODUCTION

Hypertension is a condition related to rising blood pressure when 
the systolic blood pressure and diastolic pressures are more than 140 mmHg 
and 90 mmHg, respectively (Larkin and Cavanagh, 2016).  The number of 
people with hypertension globally has increased by 25% since 2000.  It was 
predicted that the number of people with hypertension will increase to 29% 
or around 1.6 billion worldwide in 2025 (Mills et al, 2016).  Hypertension 
became one of the risk factors for coronary heart disease and an essential 
factor in the circulatory system that mostly happens in people with coronary 
heart disease (CHD) (Fuchs and Whelton, 2020).  CHD is one of the various 
degenerative diseases related to the obstruction of the arteries that supply 
blood to the heart muscle due to fat deposits leading to the narrowing of 
the arteries on the walls of blood vessels (atherosclerosis).  As a result, the 
heart cannot get blood and oxygen as needed, which changes the role and 
shape of the arteries in the coronary arteries of the heart (Hanson et al, 2013).  
Based on data from Indonesian Basic Health Research (2018), the prevalence 
of CHD in Indonesia based on symptom diagnosis was 1.5% or around 
2,650,340 population, and elderly (more than 65 years old) had the highest 
incidence of CHD, ie 4.7% (Ministry of Health Republic of Indonesia, 2018).  
The highest prevalence of coronary syndrome sufferers in Indonesia was in 
East Java Province, which constituted 1.3% or around 433,437 people and 
the mortality rate due to hypertension reached 4.81% and the prevalence of 
hypertension reached 17.3% (Andrianto et al, 2023; Pusparina et al, 2020). 
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I t  has  been  known that  nutr ient  in takes ,  both  macro-  and 
micronutrients, are associated with the incidence of hypertension (Chiu et al, 
2021; Molitor et al, 2014).  Adequate intake of PUFA, fiber, sodium, zinc, and 
iron can reduce the risk of hypertension (Brosolo et al, 2023; Domellöf et al, 
2013; Du et al, 2021; Félix-Redondo et al, 2013; Grillo et al, 2019; Reynolds et al, 
2022; Zhang et al, 2022a).  PUFAs, namely Omega 3 and Omega 6, have been 
shown to specifically reduce blood pressure through increased prostaglandin 
substances in the body functioning as a vasodilator that can stabilize high 
blood pressure or hypertension.  A review of several research studies about 
omega-3 fatty acids in arterial hypertension explained that there is no 
significant relationship between the intake of polyunsaturated fat sources 
with the incidence of hypertension due to the mixing of polyunsaturated fat 
food sources with oil in the frying process which results in the modification 
of nutrients in food (Brosolo et al, 2023).  The results of Lidiyawati and 
Kartini (2014) emphasized that the processing incident can cause a 
confounding factor in the content of polyunsaturated fat.  Blood cholesterol 
levels exceeding normal limits will cause atherosclerosis and will block the 
arteries (Félix-Redondo et al, 2013).  The walls of atherosclerosis arteries 
will become thick stiff because of cholesterol deposits, and the arteries will 
experience narrowing, hardening, losing flexibility then becoming stiff.  
Epidemiological, biochemical, and experimental studies have stated that 
cholesterol plays a vital role in the formation of atherosclerosis (Kannel 
et al, 1964; Lin et al, 1994; Lin et al 1995; Weggemans et al, 2001; Katz et al, 
2015; Blesso et al, 2013; Soliman 2018; Wang et al, 2017).  Plasma cholesterol 
concentrations generally increase with increased dietary cholesterol in most 
people.  Increased levels of total cholesterol and LDL cholesterol in plasma 
due to consuming saturated fatty acids food are significant risk factor for 
the emergence of cardiovascular illnesses in both people and experimental 
animals (Wang et al, 2017).  Atherosclerosis is thickening process of the 
intimal layer of arteries and accumulation of fat.  Fatty material is located 
in the central core of the plaque, covered by fibrous cap. Hyperlipidemia is 
related to increased oxidative damage, which affects antioxidant status and 
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lipoprotein levels while a decrease in regulating blood pressure influences 
incidence of hypertension (Rafieian-Kopaei et al, 2014).  According to Dahl 
and Stewart (2015), high fiber consumption is associated with lowering blood 
pressure and preventing cardiovascular disease.  Fiber intake is associated 
with hypertension because fiber can help increase cholesterol expenditure 
through feces by increasing the transit time of foodstuffs through the 
intestine.  In addition, excessive sodium intake from salt can result in an 
imbalance in the renin-angiotensin-aldosterone (RAAS) system, causing 
sodium retention and increased blood volume (Drenjančević-Perić et al, 2011).  
Furthermore, excessive sodium consumption causes sodium concentration 
in the extracellular fluid to increase.  Consequently, the intracellular fluid 
is pulled out, increasing extracellular fluid volume increases.  The increased 
volume of extracellular fluid causes an increase in blood volume, which 
impacts the onset of hypertension.  In addition, high sodium intake causes 
the diameter of the arteries to shrink, and the high blood volume and the 
narrower diameter of the arteries force the heart to pump harder until blood 
pressure increases (Dahl and Stewart, 2015). The average fiber consumption 
in Indonesia was generally still low, i.e., at around 10.5 g/day particularly 
in elderly (Ministry of Health Republic of Indonesia, 2018).  Several studies 
concluded that average intake of fiber in elderly were less than 80% Indonesia 
recommended dietary allowance (RDA) (Arjuna et al, 2017; Fauziyana et al, 
2021; Setiati et al, 2013).

Suliburska et al (2011) showed that a decrease in zinc intake and a 
decrease in serum zinc in the body were associated with insulin resistance, 
diabetes, hypertension, and hypertriglyceridemia.  Some of the impacts when 
zinc intake is deficit are a decrease in the sense of salty taste and a decrease 
in the ability to vasodilate blood vessels which causes an increase in blood 
pressure (Carpenter et al, 2013).  Meanwhile, lack of iron intake can cause 
anemia, increase the risk of heart failure, and increase mortality in patients 
with chronic heart failure.  In addition, anemia will increase the workload 
because it increases the heart rate, which leads to ischemia or myocardial 
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infarction.  Furthermore, anemia will cause tissue ischemia resulting in 
vasodilation and a decrease in blood pressure.  In addition, anemia is 
related to an iron deficiency.  A previous review study suggested that iron 
deficiency can cause pulmonary artery hypertension due to dysregulation of 
intracellular iron control, which is controlled by hepcidin autocrine action 
(Sonnweber et al, 2020).  However, a review of 55 studies showed that 27 
studies supported the effect of iron on increasing the risk of CHD, while 20 
studies showed no association between iron and CHD, and 8 studies showed 
the opposite result; iron can reduce the risk of CHD (Lakhal-Littleton, 2019; 
Muñoz-Bravo et al, 2013).

This study aimed to analyze the adequacy of several micronutrient 
intake compare to Indonesian recommended dietary allowance (RDA), then 
examined the relationship between micronutrient intake and the incidence 
of hypertension in the elderly with coronary heart disease in well-managed 
population, i.e., Malang Cardiovascular Care Community (MC3).

MATERIALS AND METHODS

Study design

It was an observational with cross-sectional study involving the 
elderly.  This research has received ethical approval from the Faculty of 
Medicine, Universitas Brawijaya, Malang (No. 400/016/K.3/302/2020). 

Participants

Sample size was calculated with G*Power version 3.1 (https://
www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-
arbeitspsychologie/gpower).  With 95% power and 5% significance level, 
the study required a total sample size of 46 subjects to detect significant 
interactions in a bivariate normal model of correlation of micronutrient 
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intake to blood pressure (effect size of 0.5).  Purposive sampling was used 
to select fifty participants from the Malang Cardiovascular Care Community 
(MC3) for this study.  MC3 is a community of elderly who suffer from 
coronary artery disease in the Malang area, East Java.  

The inclusion criteria were being regularly checked, once a month, 
for blood pressure, blood lipids, blood glucose, medication adherence, and 
consumption of food and supplements.  They must also attend education 
sessions from cardiologists and nutritionists to broaden their understanding 
of heart disease or nutrition through weekly peer group discussions and do 
aerobics exercise at least once a week held by MC3 every Sunday for a year.  
Those whose nutrition consumption data could not be obtained for 3 non-
consecutive days (2 weekdays, 1 weekend) were excluded from the study.  
Members of MC3 who met the criteria, signed the informed consent form.

Data collection

Data on participants characteristics including gender, age, last 
education, occupation, comorbidities, physical activity, medication, and 
supplements consumed by respondents were collected.  Blood pressure 
was measured three times using Omron Blood Pressure Monitor Model 
No: HEM 742 (Omron, Kyoto, Japan).  In addition, blood pressure data in 
medical records were also used to view the history of blood pressure in 
the past three months.  Anthropometric measurements were carried out by 
measuring height using a stature meter (Seca, Hamburg, Germany) and body 
weight using a digital scale (Tanita Corp, Tokyo, Japan) to get a picture of 
the respondent’s body mass index.  Interviews related to food intake were 
conducted using repeated 24-hour recall (3 days, non- consecutive; twice 
on a weekday, once at the weekend) to determine the intake of PUFA, 
cholesterol, sodium, zinc, iron, and fiber.  All questionnaires used in this 
study were tested on 16 other respondents who had similar characteristics as 
the 50 primary research respondents for validation process.  Their average 
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daily intake of micronutrient compared to the Indonesian Recommended 
Dietary Allowance for people over 65 years old (Ministry of Health Republic 
of Indonesia, 2019).

Data analysis

Spearman’s rank was used to analyze relationship between PUFA, 
cholesterol, and iron with blood pressure, while the Pearson’s chi-squared 
test was used to determine the relationship between sodium, zinc, fiber intake 
and blood pressure with a 95% confidence level and p<0.05 was considered 
significantly different.

RESULTS

Most respondents (66%) who were members of the MC3 were men aged 
over 50 years old who had retired.  The majority of respondents were in tertiary 
education.  They were primarily overweight with dyslipidemia and diabetes 
mellitus (Table 1).  Factors might relate to the respondent-controlled blood 
pressure was patient compliance with pharmacological (antihypertensive and 
or anti-cholesterol drugs) and non-pharmacological therapy (diet, lifestyle, 
physical activity and exercise).  Respondents took statin as anti-cholesterol, 
beta blocker and calcium channel as anti-hypertension and clopidogrel as 
anti-platelet (Table 2).  As much as 22% of the total respondents had normal 
blood pressure, and 50% had prehypertension, as depicted in Table 3.  The 
majority of respondents experienced deficiencies in the average daily intake 
of micronutrients, such as intake of zinc (4.23 ± 1.71 mg) and sodium (859.9 
± 654.1 mg) (Table 4).  The iron intake of 26 respondents (52%) was found 
to be deficient because it was below 8 mg/day for women and 9 mg/day for 
men.  Most of the respondents’ fiber intake was less than 25 mg/day (92%).  
PUFA intake was classified as a deficit in 70% of respondents.  The average 
respondent’s dietary cholesterol intake was 124.6 ±10.6 mg/day, or below 
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Table 1
Characteristic of respondents (N = 50)

Characteristic Frequency
n (%)

Gender

Male 33 (66)

Female 17 (34)

Age

51-65 years 24 (48)

>65 years 26 (52)

Body mass index (BMI)

Underweight (<18.5 kg/m2) 1 (2)

Normal weight (18.5-22.9 kg/m2) 9 (18)

Overweight (23.0-24.9 kg/m2) 24 (48)

Obese (>25 kg/m2) 16 (32)

Academic background

Elementary School 1 (2)

Junior High School 3 (6)

Senior High School 10 (20)

Undergraduate 36 (72)

Occupation

Household work 9 (18)

Retired 31 (62)

Civil servant 5 (10)

Entrepreneur 3 (6)

Others 2 (4)

Comorbidity

Dyslipidemia 5 (10)

Diabetes mellitus 4 (8)

kg/m2: kilogram per square meter
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Table 2
Medical treatment (drugs) and supplement intake (N = 50)

Medical treatment Frequency
n (%)

Anti-hypertension 

ACE inhibitor 3 (3.0)

Angiotensin receptor 23 (23.2)

Calcium channel blocker 26 (26.2)

Alpha 2 receptor agonist 1 (1.0)

Beta blocker 32 (32.3)

Potassium sparing diuretic 3 (3.0)

None 11 (11.1)

Anti-cholesterol 

Statin 39 (78)

Gemfibrozil 2 (4)

Fenofibrate 1 (2)

None 8 (16)

Anti-platelet 

Clopidogrel 25 (50)

Acetylsalicylic acid 17 (34)

None 8 (16)

Proton-pump inhibitors 5 (10)

Nitrate 11 (22)

Anti-arrythmia 3 (6)

Anti-diabetes 6 (12)

Supplement intake 

Yes 39 (78)

No 11 (22)
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Table 3
Systolic and diastolic blood pressure

Blood pressure Frequency
n (%)

Systolic blood pressure

<130 mmHg 26 (52)

131-139 mmHg 1 (20)

≥140 mmHg 14 (28)

Diastolic blood pressure

<85 mmHg 40 (80)

86-89 mmHg 8 (16)

≥90 mmHg 2 (4)

Normal (<130/85 mmHg) 11 (22)

Pre-hypertension (131-139/86-89 mmHg) 25 (50)

Hypertension (≥140/≥90 mmHg) 14 (28)

mmHg: millimeter of mercury

300 mg/day.  However, their blood pressure had insignificant statistically to 
intakes of iron (p=0.531), cholesterol (p=0.755), fiber (p=0.221), PUFA (p=0.295), 
zinc (p=0.761) and sodium (p= 0.066) (Table 4).

DISCUSSION

Eighty percent of our respondents were overweight and obese, 
the highest education attained was undergraduate (72%).  Several studies 
mentioned that body mass index (BMI) was determinant for blood pressure 
in the overweight/obese older adult individuals in Indonesia (Astutik et al, 
2021; Kamso et al, 2007; Kurniawan et al, 2021; Mitra and Wulandari, 2019).  
Based on evidence from Population-Based Indonesian Family Life Survey, 
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several determinants associated with cardiovascular diseases (CVDs) in 
elderly including hypertension, educational background, unemployment 
and obesity.  More than fifty percent of respondents were more than 50 years 
old have controlled blood pressure (<130/90 mmHg) and only 28% of the 
total respondents have hypertension.  The result of a study about prevalence 
and determinants of hypertension control among adults in UK showed that 
hypertension control was reversely associated with older age, male gender 
and obesity (Tapela et al, 2021).  The possible reason was that most of the 
respondent of this study were overweight and obese yet their blood pressure 
was well- managed.  A study conducted by Sinuraya et al (2018) showed 
a significant correlation between the level of education and adherence to 
therapy.  Respondents with higher levels of education had better adherence 
than those with low education.  However, the research conducted by Rasajati 
et al (2015) explained that there was no relationship between the level of 
education and adherence to hypertension treatment. It might be due to our 
respondents receiving education related to cardiovascular disease therapy 
regularly that influences adherence to medication or diet so their level of 
education and occupation have no correlation to their blood pressure.

Inadequate intake of PUFA, sodium, fiber, iron and zinc experienced 
by more than 50% respondents.  According to a systematic review of 
observational studies identified that Indonesian community-dwelling elderly 
experienced high prevalence of nutrient inadequacies, particularly for 
protein, calcium, vitamin D, and vitamin B12 (Dewiasty et al, 2022).  Another 
study about nutrition intake and health status of elderly in Indonesia showed 
similar result (Arjuna et al, 2017).  Intake may decrease in the elderly due to 
several aspects, i.e., decreased chewing ability from animal protein sources, 
psychosocial factors, drug interactions, and altered subcellular mechanisms 
(Mocchegiani et al, 2013).  The elderly population have physical and economic 
problems that can limit food intake, such as decline in sense of smell and 
taste, problems with chewing and swallowing, living alone, and limited 
financial resources (Setiati et al, 2013).  Micronutrient insufficiency in the 
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elderly produces a number of comorbidities, including high blood pressure, 
that diminish the elderly’s quality of life in old age (Mustofa et al, 2023).

We found that inadequate intake of PUFA, cholesterol, sodium, fiber, 
zinc, and iron had no correlation to their blood pressure.  In spite of the fact 
that most of our respondents liked eating PUFA sources such as omega-3 
supplements, fish, and nuts, their average daily intake was inadequate (8.6 
± 6.6 g).  A study investigated the determinants of controlled blood pressure 
among Indonesian elderly in the urban area showed a similar result that 
intakes PUFA of the respondents were deficit and statistically insignificant 
to blood pressure (Kamso et al, 2007).  This outcome is comparable to the 
meta-analysis results in that no significant correlation was discovered for 
dietary consumption of PUFA, namely long-chain fatty acid omega 3 (Yang 
et al, 2016).  However, another study showed that long-chain n-3 PUFA from 
seafood could reduce blood pressure (Bagge et al, 2017).  Another clinical 
study showed that long-chain n-3 PUFA consumption diminishes the risk of 
cardiac death, potentially through the regulation of triglycerides, heart rate, 
and blood pressure (BP) (Mozaffarian and Wu, 2011).  Individual plasma n-6 
PUFA was inversely correlated with blood pressure in black South African 
individuals, but EPA was negatively correlated with hypertension (Zec et 
al, 2019).  

In general, our respondents’ mean intakes of cholesterol were within 
the recommended daily consumption of maximum 300 mg per day (Carson 
et al, 2020).  Respondents were reported unwilling to increase cholesterol 
levels so they decided to limit the consumption of animal protein sources 
from poultry, goat, and beef.  They limit their consumption of protein intake 
that undergoes processing, drying, or so-called ready-to-use packaged food.  
Some of the respondents also adopted a vegan lifestyle.  Only a few of our 
respondents consumed fatty foods such as duck, beef or mutton because 
the patients’ knowledge limited fatty foods that could trigger high blood 
pressure.  Blood pressure status in the current investigation, which was 
dominated by normotension and pre- hypertension, may be related to low 
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cholesterol consumption, although there was no significant relationship 
between cholesterol intake and systolic blood pressure in the respondents 
based on the correlation test (p=0.755).  Our findings contrast with another 
study in which INTERMAP found a positive association of low levels of 
dietary cholesterol intake with systolic blood pressure (SBP) in controls 
for several possible confounders (Sakurai et al, 2011).  A cross-sectional 
analysis of the PURE study showed that a higher intake of dietary cholesterol 
was associated with higher systolic and diastolic blood pressure (Mente et 
al, 2017).  A study of 51 dockworkers at Cepiring fishing port in Kendal, 
Central Java, Indonesia found that cholesterol consumption was related to 
diastolic blood pressure (Rahfiludin and Suroto, 2023).  A review of several 
observational studies found no consistent association between cholesterol 
intake and blood pressure; maybe because most foods that contribute to 
cholesterol in the diet are usually high in saturated fat or consumed with 
foods high in saturated fat (Carson et al, 2020; Soliman, 2018).  Heart-
healthy dietary patterns (e.g., Mediterranean-style and DASH-style diets) 
are inherently low in cholesterol, with a typical menu containing <300 mg/
day of cholesterol (Carson et al, 2020), similar to the average respondent’s 
current intake.

The average fiber intake of the respondents in this study was 11.2 ± 
5.7 g/day while Carson et al (2020) mentioned the recommendation of 20-30 
g/day dietary fiber from food (not supplements) to lower cholesterol levels 
and reduce hypertension.  Regarding the bivariate test, our daily fiber intake 
in this study has no correlation with blood pressure.  This result is in line 
with a study of dockworkers at 51 Indonesian fishing port which showed 
an average intake of fiber was 12 g/day and had no correlation with blood 
pressure (p=0.889) (Rahfiludin and Suroto, 2023).  Total dietary fiber and 
dietary fiber consumption from multiple food sources were not substantially 
associated with chronic diseases such as hypertension in a large prospective 
cohort of Chinese (Zhang et al, 2022b).  However, another study shown 
that fiber intake has a relationship with pre-elderly and elderly blood 
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pressure in Lubang Buaya and Kampung Tengah Indonesia (Fitrianti and 
Simanulangkit, 2021).  A systematic review and meta-analysis of dietary fiber 
in the management of hypertension and cardiovascular disease showed that 
increasing fiber consumption reduced systolic mean difference (MD) by 4.3 
mmHg; 95% confidence interval (CI): 2.2 - 5.8) and diastolic blood pressure 
MD was reduced by 3.1 mmHg; 95% CI: 1.7 - 4.4) (Reynold et al, 2022). Our 
findings only partially replicate some of the findings of previous studies, 
which may be due to demographic variations (e.g., nationality, race, age, 
sex) and dietary variety.  In addition, our respondents’ intake of dietary fiber 
was quite low and probably lower than levels that would give significant 
effect to their blood pressure.

Our respondents’ daily average sodium intake was 859.9 ± 654.1 
mg while the current recommendation should be below 2.3 g/day (Mente 
et al, 2021).  Respondents’ low sodium intake can affect their BP, as can 
be seen that more than 50% of our respondents had their blood pressure 
below 130/90 mmHg.  Meta-analyses of clinical trials have shown mean BP 
to decrease with salt reduction which is usually consistent with the results 
of cohort studies (Graudal et al, 2017; He et al, 2013).  However, there is no 
relationship between sodium intake and blood pressure, both systolic and 
diastolic in this study.  These results are similar to a study of a family-based 
diet management program on dietary hypertension patient behavior in 
Tasikmalaya, Indonesia showing that sodium consumption does not affect 
hypertension (Kurnia et al, 2020).  In contrast, a study shown that one of the 
factors that have a significant effect on controlled blood pressure is sodium 
intake (Mitra and Wulandari, 2019).  These controversial results can be 
explained by the PURE study (Mente et al, 2017) which involved more than 
102,000 participants from 18 countries, the most extensive international 
investigation of salt consumption and blood pressure.  PURE study found a 
threshold positive relationship between sodium intake and blood pressure 
(BP increase of 2.11/0.78 mmHg per 1 g daily increase in sodium), which was 
only statistically significant for sodium intake above 3 g/d and was strongest 



Vol 54 (Supplement 1) 2023

MICRONUTRIENT INTAKE AND BLOOD PRESSURE IN ELDERLY

89

in those consuming more than 5 g/day (BP increase of 2.58 mmHg per 1 g 
increase in sodium) (Mente et al, 2017).  These reverse results may also be 
related to other factors such as age, genetics, smoking habits, and lack of 
sports activity (Kurnia et al, 2020).

Mean iron consumption and blood pressure of our respondent had 
no correlation significantly.  This finding contradicts to the study of the 
Mozos (2015) who found a link between high iron consumption and high 
blood pressure.  It occurs in vasoconstriction in the heart blood vessels, 
which causes systolic and diastolic blood pressure to increase and peripheral 
vascular resistance.  Likewise, another study revealed that inadequate iron 
intake is common in patients with hypertension and predominantly occurs 
in pre-menopausal women (Soon et al, 2011).  However, an analytical study 
showed that there is no substantial evidence of a relationship between iron 
and increased blood pressure in CHD patients.  The similar results were 
also obtained, which concluded that there was no relationship between iron 
intake, serum ferritin, and hepcidin in patients with hypertension.  Although 
the research results are inconsistent, the effect of food on increasing blood 
pressure in CHD patients is more influential than micronutrients, such as 
high consumption of saturated fat, high consumption of alcoholic foods, 
and frequent consumption of red meat (Xi et al, 2014).

The respondent’s intake of zinc (4.23 ± 1.71 mg) was lower than 
RDA for old age in Indonesia (RDA for male: 11 mg/day; RDA for female: 
8 mg/day) (Ministry of Health Republic of Indonesia, 2019).  The lower 
intake of zinc in elderly is also found in Thai and Korean elderly (Kwon et 
al, 2023; Ruangritchankul et al, 2023).  However, the result of our bivariate 
test showed that intake of zinc did not correlate with either systolic blood 
pressure (SBP) or diastolic blood pressure (DBP).  This finding contradicts 
with other research (Kwon et al, 2023; Ruangritchankul et al, 2023).  Dietary 
zinc intake may be an independent risk factor for elevated SBP, but not 
in DBP in Korean obese women (Kim, 2013).  Low dietary zinc intake was 
associated with higher CVD mortality (Kwon et al, 2023).  Previous research 
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works found an inconsistency between dietary zinc consumption and 
mortality, including hypertension (Bates et al, 2011; Shi et al, 2018; Zhang 
et al, 2022b).  The contradictory results might be attributed to disparities 
in dietary supplies, food processing, and average zinc intake by sex, race, 
and other demographic characteristics (de Oliveira Otto et al, 2012).  The 
majority of investigations of zinc are linked to mortality.  Most of the research 
was undertaken in Western countries, with just a few studies investigating 
the longitudinal relationship between dietary zinc and mortality in Asian 
populations.  Furthermore, no study took into account the cut-off value 
ranges of dietary zinc to enhance the prediction capacity for hypertension.

The current study’s blood pressure status, which was dominated 
by normotensive and prehypertensive instances, might be attributed to 
respondents’ aerobic exercise, medication adherence, and receiving advice 
on nutrition once a month.  Respondents did aerobic exercise at least once 
per week (every Sunday) for the past year which was organized by MC3.  
Aerobic exercise might induce beta-blocker effects, which lower sympathetic 
nerves, allowing the generation of catecholamine hormone in the kidneys, 
which activates the renin-angiotensin-aldosterone (RAAS) system, to 
be decreased, followed by a decrease in blood pressure (Mulyani et al, 
2018).  Furthermore, nutrition knowledge is frequently cited as a factor 
that may influence our respondents’ regulated blood pressure.  Higher 
nutrition knowledge is linked with higher diet quality and lower blood 
pressure, although the interdependence of these factors is complicated 
(Geaney et al, 2015).  Individual nutrition education is more effective than 
group nutrition education in improving anthropometric and biochemical 
parameters in hypertensive people who are overweight or obese (Gajewska 
et al, 2019).  Regularly providing nutrition education to the MC3 community 
on cardiovascular disease treatment, either directly or through social media 
platforms, might enhance respondents’ level of knowledge and affect their 
daily nutrient intake.  Further research into the impact of nutrition education 
interventions, medical adherence, and level of physical activity on their level 
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of knowledge, attitude, and behavior should be conducted.

According to Mitra and Wulandari (2019), another factor that also 
influence controlled blood was routine taking antihypertensive.  The elderly 
who did not regularly use antihypertensive medicines were three times 
more likely to have uncontrolled blood pressure than the elderly who did 
(odds ratio (OR) = 2.963).  Irregular use of antihypertensive medications 
will cause blood pressure to rise (Mitra and Wulandari, 2019).  Controlling 
hypertension in the elderly as self-care for hypertensive individuals requires 
taking appropriate antihypertensive medications on a regular basis (Peltzer 
and Phaswana-Mafuya, 2013).  Furthermore, 39 respondents (78%) took 
supplements such as vitamin C, vitamin E, vitamin B complex, fish oil, 
omega 3, honey, and herbs.  These supplements have a role in lowering 
blood pressure, one of which is vitamin C and vitamin E, which can play a 
role in preventing the oxidation of cholesterol in the arterial walls, which 
is one of the causes of hypertension due to fat accumulation in the arteries 
(Chiu et al, 2021).  In addition, vitamin C can increase the production of 
prostaglandins that play a role in vasodilation (Amalia and Triyono, 2018).  
A study conducted by Putri and Wirawanni (2013) showed a significant 
decrease in blood pressure of 5.52 mmHg for systolic blood pressure and 
6.04 for diastolic blood pressure following fish oil supplements omega 3.  
Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) can inhibit 
blood clotting and increase prostaglandins.  In addition, EPA and DHA 
increase cyclooxygenase activity, and levels of thromboxane B3 cause 
vasodilation (Fonda et al, 2016).  Further study should analysis on medication 
and supplement intake and blood pressure.

Perhaps the lower intake of micronutrients could affect the control 
of blood pressure, but this needs to be investigated on a larger sample 
size.  Although the study’s findings did not show a statistically significant 
correlation between PUFA, cholesterol, sodium, iron, zinc intake, and blood 
pressure due to the small sample size, it can provide a capture of inadequate 
micronutrient intake on elderly in Malang, Indonesia.  This study was cross-
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sectional design makes it impossible to determine causal linkages between 
inadequate micronutrient intake to hypertension, even if we considered 
their knowledge, medication adherence, and regular exercise. 

In conclusion, micronutrient intakes of PUFA, iron, zinc, sodium, and 
fiber were deficient while cholesterol intake was optimal.  Most respondents 
did not have hypertension, so there was no statistically significant 
relationship between the intake of specific micronutrients and the incidence 
of hypertension.  It might be related to taking anti-hypertensive drugs, 
anti-cholesterol, and supplements that can help lower blood pressure.  In 
addition, most respondents are supported by medical and nutrition therapy 
education.  They also doing regular aerobic exercise every week.  These 
things might affect the controlled blood pressure of the respondents.
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