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Abstract: This study was conducted in relation to determine the fasting blood glucose and serum magnesium
levels in patients with hypertension in department of Medicine, Liaquat University Hospital Hyderabad from
July 2011 to December 2011. The hypertensive patients were recruited and evaluated for their fasting blood
glucose and serum magnesium levels. A total of 100 hypertensive patients was evaluated, of which, 72 were
males and 28 were females. The mean ages of male and female hypertensive subjects were 47.76+£7.53 and
51.83+8.62 respectively. The mean serum magnesium in overall subjects was 2.86+0.63. Hypomagnesemia was
observed in 62% subjects and raised fasting blood glucose was identified in 55% of individuals. The mean
fasting blood sugar level in overall subjects was 137+5.00. The mean serum magnesium levels in
hypermagnesemic, normomagnesemic and hypomagnesemic hypertensive individuals were 3.15+1.53, 2.25+0.72
and 1.25+0.63 respectively. The mean blood glucose levels in hyperglycemic, normoglycemic and hypoglycemic
individual were 148.00+7.00, 92.00+4.00 and 59.00+6.00 respectively. The mean systolic and diastolic blood
pressure levels in overall population were 180.00+12 and 108+10 respectively. Majority of the patients belonged
to rural population (78%). Occurrence of low serum magnesium and raised blood sugar level in patients with

hypertension was observed.
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INTRODUCTION

Hypertension is defined as systolic blood pressure
(SBP) level higher than 140mmHg and/or a DBP higher
than 90mmHg. An elevated arterial blood pressure
(chronic hypertension) is a common health problem
worldwide and with ongoing global increase in the
incidence. It is the most common cardiovascular disease
with a prevalence ranging from 10 to 20% among adult
population [1]. The subjects with hypertension possess
two folds higher risk of developing coronary artery
diseases, four times higher risk for congestive cardiac
failure and seven times higher risk for stroke compared
to normotensive subjects [2, 3]. Hypertension is an
iceberg disease that could be described as the sleeping
snake which bites when it wakes up but is a controllable
disease and a 5 mmHg decrease in blood pressure can
prevent 1,51,000 strokes and 1,53,000 chronic heart
disease death [4].

Magnesium (Mg) 1is present in its greatest
concentration within the cell and is the second most
abundant intracellular cation after potassium. Itis
the 11th most abundant element by mass in the
human body and its ions are essential to all living
cells, where they play a major role in manipulating
important biological polyphosphate compounds [4].
Many reports have carried out in recent years discussing
the association between serum magnesium levels and
hypertension [5, 6].

Blood glucose levels in hypertensive cases are
also included to find out the association of
hyperglycemia with hypertension. The reasons for
increased rate of hypertension include life style changes,
sugar rich diet, high fat processed foods and sedentary
behavior [7].

The present study was carried out to evaluate the
serum magnesium and fasting blood glucose levels in
patients with hypertension.
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MATERIAL AND METHODS

This cross sectional study was conducted in a
medical ward at Liaquat University Hospital Hyderabad
from July 2011 to December 2011 on patients with history
of hypertension for = 02 years duration attending the
medical OPD. The inclusion criteria for the study were;
patient > 18 years of age presented at Liaquat university
hospital, of either gender, known cases and the patients
who agreed to give consent for participation in the study
where the secondary hypertensive cases were excluded
from the study.

The detail history of the patients was taken and
relevant clinical examination was performed. A written
consent was taken from all patients for participation in the
study and the blood pressure was measured in all
subjects as per the recommendations of Joint National
Committee on Prevention, Detection, Evaluation and
Treatment of High Blood Pressure (JNC -VII) [8].
The subjects were further evaluated for serum magnesium
and fasting glucose levels. The normal serum magnesium
level considered was 1.8 — 2.5 mg /dl so the value < 1.8 mg
/dl was labeled as hypomagnesemia and >2.5 was
considered as hypermagnesemia [9]. The subjects with
levels between 101 and 125 mg/dL have impaired fasting
glucose, a type of prediabetes. These levels are
considered risk factors for diabetes mellitus and its
complications. Diabetes / hyperglycemia was labeled in
subjects with fasting blood glucose levels of 126 mg/dL
or higher.

The data were collected on pre-designed proforma
and all such maneuvers were under medical ethics.
The frequency and percentage were calculated for serum
magnesium and blood glucose level in hypertension as
well as for gender distribution. The chi-square test was
applied between categorical variables at 95% confidence
interval while independent t-test was also applied as far as
mean+SD concerned. The p-value =< 0.05 was considered
as statistically significant.

Table 3: Magnesium and fasting blood sugar levels in hypertensive patients

Table 1: Percentages of serum magnesium level in relation to gender

Gender

Male Female Total P-value
Serum magnesium
Hypomagnesemia 39 (54.2%) 23 (82.1%) 62 (62.0%) 0.03*
Hypermagnesemia 04 (5.6%) 01 (3.6%) 05 (5.0%)
Normal level 29 (40.3%) 04 (14.3%) 33 (33.0%)
Total 72(100%) 28(100%) 100(100%)

*p-value is statistically significant

Table 2: Percentages of fasting blood sugar level in relation to gender
Gender

Male Female Total P - value

Fasting blood sugar

Raised 35(48.6%) 20(71.4%) 55(55.0%) 0.05*
Low 04 (5.6%)  02(7.1%) 06 (6.0%)
Normal 33 (45.8%) 06(21.4%) 39 (39.0%)
Total 72(100%)  28(100%)  100(100%)
*p-value is statistically significant

RESULTS

Out of 100 hypertensive subjects, 72 were males and
28 were females. The mean age of male and female
hypertensive subjects was 47.76+£7.53 and 51.83+8.62
respectively. The mean serum magnesium in overall
subjects was 2.86+0.63. The serum magnesium level
percentages in relation to gender were shown in Table (1).
The mean blood sugar level in overall subjects was
137+5.00. The blood sugar level percentages in relation to
gender were shown in Table (2). The mean serum
magnesium levels in hypermagnesemic,
normomagnesemic and hypomagnesemic hypertensive
individuals were 3.154+1.53, 2.25+0.72 and 1.2540.63
respectively. The mean blood glucose levels in
hyperglycemic, normoglycemic and hypoglycemic
individuals were 148.00+7.00, 92.00+4.00 and 59.00+6.00
respectively. The mean systolic and diastolic blood
pressure levels in overall population were 180.00+12 and

Fasting blood sugar

Raised Low Normal Total P - value
Serum magnesium
Hypomagnesemia 51(92.7%) 01 (16.7%) 10(25.6%) 62 (62.0%) <0.01*
Hypermagnesemia 02 (3.6%) 01 (16.7%) 02(5.1%) 05 (5.0%)
Normal 02 (3.6%) 04 (66.7%) 27(69.2%) 33 (33.0%)
Total 55(100%) 06(100%) 39(100%) 100(100%)

*p-value is statistically highly significant
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108+10 respectively. The tabulated presentation of
magnesium and blood sugar levels in hypertensive
patients was shown in Table (3). The majority of the
investigated patients (78%) belonged to rural population.

DISCUSSION

High blood pressure is one of the common
cardiovascular risk factors in Pakistan affecting one
in three individuals over the age of 45 years [10].
The National Health Survey of Pakistan (NHSP-1990-94)
shows that 5.5 million men and 5.3 million women were
hypertensive [11]. Hypertension is a multifactorial
disorder but any individual risk factor can contribute to
overall increase in blood pressure [12]. It is the most
important modifiable risk factor of cardiovascular
diseases. It is a disease of disordered auto-regulation of
blood pressure [13]. Approximately 30% of adults are still
unaware of their hypertension; up to 40% of people with
hypertension are not receiving treatment; and, of those
treated, up to 67% do not have their blood pressure (BP)
controlled to less than 140/90 mm Hg [14]. Investigations
of the association between serum magnesium and blood
pressure have yielded conflicting results. Hvarfner et al.
[15] found a positive association between serum
magnesium and blood pressure in 58 hypertensive
patients and 124 controls studied in Uppsala, Sweden.

In the present study we identified low serum
magnesium level in hypertensive individuals, and this
decrease 1is statistically significant (p=0.03) which
correlates with the observed higher incidence of
hypomagnesaemia in men compared to women. A study
by Champagne et al. [5] had shown that subjects with
hypertension have a marked increase in the prevalence of
hypercholesterolemia,
hypomagnesaemia, diabetes,
obesity. Genetic predisposition may be responsible for the
inheritance of these metabolic disorders. Mitochondrial
inheritance through the maternal

hypertriglyceridemia,
insulin resistance and

lineage may be
responsible for the incidence of hypomagnesemia in
women than men. A mutation in mitochondrial tRNA is
the cause for the hypomagnesemia linked with
hypertension and dyslipidemia. [16]. Peterson and co-
workers [17] reported a significant increase in correlation
between serum magnesium levels and systolic blood
pressure. Rinner et al. [18] found a relation between serum
magnesium and blood pressure in Dutch population.

In present study the fasting blood glucose was
statically significant in hypertensive cases but the
significance may be due to the presence of 55% diabetic
cases among the hypertensive patients. The association
found in our population between hypertension and
impaired fasting glucose (IFG) could probably be related
to the metabolic syndrome [19]. Hyperglycemia clusters
with hypertension, dyslipidemia and obesity occurs in
isolation in less than 20% of the population [20]. It has
been previously demonstrated that the presence of
hypertension marks the presence of additional
hyperinsulinemia and insulin resistance, independently of
any impairment of glucose tolerance [21] An elevated
incidence of systolic hypertension was found in Pima
Indians with glucose intolerance: 13.0% had SBP =160 mm
Hg compared with only 7.1% in normoglycemic patients
and 19.8% in diabetic patients [22]. Moreover, Fuller et al.
[23] have previously shown, in a cohort study of 18403
men, that in glucose intolerant patients, the risk factors
most strongly related to subsequent death from coronary
artery disease were age and blood pressure, with less
consistent relationships to smoking, cholesterol level, and
obesity.

In the present study, raised serum magnesium and
blood sugar levels were detected in patients with
hypertension. Therefore, health care professionals must
not only identify and treat patients with hypertension but
also promote a healthy lifestyle and preventive strategies
to decrease the prevalence of hypertension in the general
population.
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