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The correlation between serum magnesium level
and blood pressure in patient with
chronic kidney disease
Maulida Devi Yanti1*, Lisyani Budipradigdo Suromo2

ABSTRACT
Background: Increased blood pressure is one of the complications
from hemodialysis in Chronic Kidney Disease (CKD) patients.
Magnesium is an electrolyte which is a calcium antagonist in
regulating blood pressure. This study aims to prove the correlation
of serum magnesium level with blood pressure in CKD patients
Methods: A cross-sectional study was conducted on 30 CKD patients
in Dr. Kariadi Hospital, Semarang during September–October 2018.
The serum magnesium level was measured with spectrophotometry
method, blood pressure with a sphygmomanometer. Statistical
analysis used Pearson and Spearman correlation test.

Result: There is a significant correlation between serum
magnesium level and systolic blood pressure with p< 0,001 and
r=-0,737 and correlation between serum magnesium level and
diastolic blood pressure with p=0,011 and r=-0,457
Conclusion: There is a strong negative correlation of serum
magnesium level with systolic blood pressure and moderate
negative correlation of serum magnesium level with diastolic blood
pressure in this study. Further studies are needed to analyze the
influential factors of blood pressure.
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Chronic Kidney Disease (CKD) is a disorder of
the kidney characterized by structural abnormalities
or a decrease in kidney function for more than
three months. CKD is characterized by one or
more signs of kidney damage such as albuminuria,
urinary sediment abnormalities, electrolytes,
histology, kidney structure, or the presence of a
kidney transplant history, and accompanied by a
decrease in glomerular filtration rate. At present,
many studies show that the prevalence of CKD
is increasing in various regions throughout the
world. The prevalence of grade II to V of CKD has
increased since 1988 following the increase in the
prevalence of diabetes and hypertension which is
also causing CKD.1,2
The data from 2011 showed that the causes
of CKD were as follows, 14% Primary/GNC
Glomerulopathy, 27% Diabetic Nephropathy,
1% Lupus Nephropathy/SLE, 34% Hypertension
Kidney Disease, 1% Polycystic Kidney, 2% Uric Acid
Nephropathy, 8% obstruction nephropathy, chronic
pyelonephritis / PNC 6%, and others 6%, unknown
1%. This is different from the world epidemiological
data that places diabetic nephropathy as the most
common cause of CKD.3
The Riskesdas in 2013 showed that the

population aged ≥ 15 years diagnosed with chronic
kidney disease was 0.2%. This figure is lower than the
prevalence of CKD in other countries, as well as the
results of the Indonesian Nephrology Association
(PERNEFRI) study in 2006, which observed the
prevalence of CKD for 12.5%. This difference in
the outcome between these studies may be caused
by the data collection method. The Riskesdas only
captured the data on people diagnosed with CKD,
while most CKD in Indonesia was newly diagnosed
at the later and final stages. The results of the 2013
Riskesdas also show that prevalence increases with
age, with a sharp increase in the age group of 35-44
years compared to the age group of 25-34 years. The
prevalence in men (0.3%) is higher than women
(0.2%).4
Several factors can influence the occurrence of
hypertension, some are unavoidable such as age
and sex, but some can be prevented such as lack of
magnesium, barium, calcium and potassium intake.
Micronutrients that play a dominant role in the
pathogenesis of essential hypertension are calcium
and magnesium. A case-control study done by Putri
(2014) showed that there was a relationship between
magnesium and the incidence of hypertension.5
The Dietary Approaches to Stop Hypertension
(DASH) has conducted various experiments
which concluded that consuming high amounts of
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magnesium can reduce blood pressure.5 Magnesium
has a vital role in efforts to control blood pressure
by strengthening endothelial tissue, stimulating
prostaglandins and increasing glucose capture
so that insulin resistance can be reduced. If the
concentration of magnesium in the blood decreases,
the heart muscle cannot work optimally, affecting
blood pressure.6 The research conducted by Lestari
(2010) based on the results of bivariate tests did not
find any association between magnesium intake
and the incidence of hypertension.6
Magnesium (Mg) is the second most commonly
found intracellular cation after potassium. Mg
is a potent inhibitor for smooth muscle vascular
contractions and acts as a vasodilator in the
regulation of blood pressure. Several studies have
shown that magnesium deficiency will make arterial
vasoconstriction and increase peripheral resistance
which will increase the blood pressure.7,8,9
Patients with a stage 5 of chronic kidney disease
(CKD) undergoing dialysis, the serum magnesium
depends on the concentration of dialysis solution.
The decline of the kidney function significantly
reduces the excretion capacity for magnesium.
Several cohort studies state that hypomagnesemia
can be used as a predictor of mortality and
impairment of kidney function in CKD patients who
are equal to the mortality of hemodialysis patients.10
Other study conducted by salamanja et al found that
there are differences in the physical conditions and
emotional reactions of patients with chronic kidney
disease who underwent hemodialysis ≤ six months
and ≥ six months.11,12 Based on the aforementioned
above, this study aims to determine the correlation
between serum magnesium level and blood pressure
in patient with chronic kidney disease.
Table 1.

Baseline characteristic of respondents

Characteristics

N=30

Age (Median (min. – max) )(years)

39.5 (35 – 35)

Magnesium level (Mean ± SD)(mg/dL)

0.84 ± 0.10

Systolic Blood Pressure (Mean ± SD)(mmHg)

152.17 ± 12.37

Diastolic Blood Pressure (Median (min. – max))(mmHg)

87.5 (80 – 100)

Table 2.

Correlation test between Serum Magnesium and systolic and
diastolic blood pressure
Parameter

Glomerular Filtration Rate
p

r

Serum Mg and systolic blood pressure

<0.001

-0.737*

Serum Mg and diastolic blood pressure

0.011

-0.457**

* Pearson Correlation test
** Spearman Correlation test
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METHODS
This is a cross sectional study conducted from
September to October 2018 in Dr. Kariadi Hospital
Semarang. Consecutive sampling was done with
the target population of patients diagnosed with
chronic kidney disease by an internist. The study
involved 30 patients consisting of 20 men and ten
women who fulfilled the inclusion criteria. The
inclusion criteria were patient between the age of
35 to 45 years old, with a normal body temperature
between 36.5 0 - 37.2 0C, underwent hemodialysis
for more than 6 months. The patient was excluded
if the blood pressure cannot be measured using
standard measurement procedure or patient who
are vomiting during hemodialysis. Ethical clearance
was obtained from the medical and health research
ethics committee, Diponegoro University Medical
School, Semarang.
The serum magnesium level was analyzed
using the spectrophotometer method, while for
the blood pressure measurements was using a
sphygmomanometer.
The data obtained were analyzed using SPSS 15.0
for windows. All research data are displayed in the
form of general characteristics (descriptive). The
data normality was analyzed using Shapiro-Wilk
test because the sample size is less than 50, followed
by an association test using the Pearson test if
normally distributed, otherwise the Spearman’s test
will be used. The p-value is significant if <0.05 with
a 95% confidence interval.

RESULT
Based on patient data on patients with chronic
disease in RSUP Dr.Kariadi Semarang, collected
during the period September - October 2018, a total
of 30 subjects were included, consisting of 20 men
and ten women. The characteristics of the research
subject can be seen in table 1.
The correlation test found a significant different
between systolic and diastolic blood pressure to
the serum magnesium level (P<0.05). In addition
there is also a strong negative correlation between
serum Mg and systolic blood pressure (r: -0.737),
but moderate negative correlation between serum
Mg and diastolic blood pressure (r: -0.457) (Table 2;
Figure 1 and 2)

DISCUSSION
The results showed that serum magnesium levels
have a strong inverse correlation to systolic blood
pressure. The mechanism of anti-hypertension
in magnesium has been confirmed in previous
laboratory studies. Magnesium plays a role in
the pathogenesis of hypertension through the
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Figure 1. Scatter plot for correlation between blood serum Magnesium level
and systolic blood pressure

Figure 2. Scatter plot for correlation between blood serum Magnesium level
and diastolic blood pressure
function of vascular smooth muscle cells and
peripheral vascular resistance. The enzyme cofactor
in the signal transduction pathway is involved
in vascular contraction; magnesium can inhibit
vasoconstriction induced by cytosolic accumulation
of calcium concentrations. High extracellular
magnesium levels are associated with improvements
in hemodynamic status, such as blood flow, vascular
resistance, and the function of the capacitance of
blood vessels, which contribute to the pathology
of hypertension. Besides magnesium shows
antioxidant benefits in preventing hypertension by
240

reducing damage to blood vessels from oxidative
stress and preventing vascular damage.13,14,15
The predialysis excess fluids will increase
vascular resistance and heart rate. Patients who
are experiencing intradialytic hypertension have
a significant increase in the peripheral vascular
resistance at the end of the dialysis. In the presence
of an increase in post-dialysis blood pressure, it
reflects the subclinical excess volume. A relative
decrease in the blood volume and total body volume
resulting in the decreased blood flow to kidneys
and stimulating the renin release which causes
hypertension due to the conversion angiotensin I
to angiotensin II, vasoconstriction and aldosterone
secretion.10
The findings in this study are in accordance with
Zhang et al. in 2016 findings from 34 randomized,
double-blind, placebo-controlled trials that showed
a significant antihypertensive effect of magnesium
supplementation on systolic blood pressure among
normotensive or hypertensive patients.5 Another
study by Dickinson in 2006 also found that there
was a decrease but not significant in a Cochrane
review of 12 randomized controlled trials in
hypertensive patients.16
The results showed that serum magnesium
levels have a moderate inverse correlation with
the diastolic blood pressure. The diastolic blood
pressure is directly proportional to peripheral
resistance. Peripheral resistance is the resistance
of blood vessels against the bloodstream, which
is influenced by viscosity and blood vessels. The
vascular endothelial dysfunction can cause an
increase in peripheral resistance. The Shina Lee
et al. Study states that the increase in the serum
magnesium levels is directly proportional to
endothelial function.17 The limitation of this study
is that it does not measure vascular endothelial
function.

CONCLUSIONS
There is a strong negative correlation between the
Magnesium serum level and the systolic blood
pressure. While a moderate negative correlation
between the Magnesium serum level and the
diastolic blood pressure was observed in this
study, a further research is needed to analyze the
corresponding factors which are affecting the blood
pressure.
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