
INTRODUCTION
Hypertension is one of the leading causes of the global burden 
of disease. Approximately 7.6 million deaths and 92 million 
disability adjusted life years worldwide were attributable to 
high blood pressure in 2001.(1)(2)The WHO rates Hyperte 
nsion as one of the most important causes of premature death 
worldwide.(3)(2) There is strong positive and continuous 
correlation between BP and the risk of cardiovascular disease 
(myocardial infarction, heart failure), renal disease, stroke 
and mortality. This correlation is more related with systolic 
than diastolic Blood Pressure.  Hypertension is due to specic (4)

causes in a small fraction of cases, but in the vast majority of 
individuals (≈90-95%), its etiology cannot be determined; 
therefore, the essential hypertension term is employed.(5–7) 
Essential hypertension is currently understood as a 
multifactorial disease arising from the combined action of 
many genetic, environmental, and behavioral factors.(8–10). 
Alterations in the intracellular free Calcium regulation as well 
as disturbances of extracellular calcium homeostasis have 
been observed in patients with essential hypertension. (11) 
Many researchers even recommend a regular consumption of 
the recommended daily levels of dietary calcium to combat 
with hypertensive disorders.(12)(13) In a country like India, 
people tend to have a diet rich in Sodium and poor in 
Potassium and Calcium, this change in diet can change 
hypertension course and progress.(11)

OBJECTIVES
1.  To study the levels of serum Calcium in patients with 

Essential Hypertension.
2.  To correlate the serum Calcium levels with severity of 

disease.
3.  To correlate the serum calcium levels in the patients with 

essential hypertension and in comparison with normo ten 
sive subjects. 

METHODOLOGY
The information for the study will be collected from patients 
admitted to S.NIJALINGAPPA MEDICAL COLLEGE AND 
HANGAL SHRI KUMARESHWAR Hospital and Research 
center, Bagalkot from April 2018 to August 2019. Information 
will be collected through prepared proforma from each 
patient. Qualifying patients will be undergoing detailed 
history, clinical examination and laboratory investigations 
and will be matched for sex and age.(11) Included the Patients 
who are diagnosed as essential hypertension and who are not 
on any medication ,age above 18 years, both the sexes. Exclu 

ded patients with renal disease or on drugs that alter the 
calcium levels, already on anti hypertension drugs 

SAMPLE SIZE
This was calculated by using OpenEpi, Version 2, open source 
calculator SSMean software.

SAMPLING: 
It will be done by simple SD MEAN table.With condence 
levels of 95% and power of 80%.Hence 41 cases will be 
included in group (Stage I, Stage II ) and 82 will be included in 
controls.Total sample size = 164.Statistical Analysis-Mean 
+/- SD²,Statistical tests like students t test / comparative test.It 
was done using Software SPSS version 17 . The patients who 
have been diagnosed as essential hypertension after 
excluding the secondary cause of hypertension will be taken 
the 5ml blood sample for the estimation of the serum calcium 
levels and correlating the severity of the levels with the disease

RESULTS
A study of s.total calcium was done in total 164 patient were, 82 
cases are divided equally in 2 groups named stage 1 
hypertensives and stage 2 hypertensives and 82 as controls or 
normotensive subjects.

AGE DISTRIBUTION:

* Chi Square test P<0.000, Highly Signicant
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Stage Total

Control Stage I Stage 2

<30 17 0 5 22

31-40 25 1 5 31

41-50 10 4 10 24

51-60 12 6 14 32

>60 18 12 25 55

Total 82 23 59 164
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TABLE 2: DISTRIBUTION OF CASES BY NORMAL AND LOW 

SERUM CALCIUM IN TOTAL CASES OF HYPERTENSION

FIGURE 2: GRAPHICAL DISTRIBUTION OF CASES BY 

NORMAL AND LOW SERUM CALCIUM IN TOTAL CASES OF 

HYPERTENSION

TABLE 3: DISTRIBUTION OF CASES BY NORMAL AND LOW 

SERUM CALCIUM IN DIFFERENT STAGES OF HYPER 

TENSION

FIGURE 3: GRAPHICAL DISTRIBUTION OF CASES BY 

NORMAL AND LOW SERUM CALCIUM IN DIFFERENT 

STAGES OF HYPERTENSION

TABLE 4: COMPARISION OF SERUM CALCIUM LEVELS 

BETWEEN ALL HYPERTENSIVE CASES AND CONTROLS

TABLE 5 : COMPARISION OF SERUM CALCIUM BETWEEN 

HYPERTENSION STAGE I, STAGE II AND CONTROL 

GROUPS 

DISCUSSION
Considering the above study was conducted S.NIJALINC GA 
PPA MEDICAL COLLEGE AND HANGAL SHRI KUMARE 
SHWAR Hospital and Research center, Bagalkot over a period 
of 2 year in which A Study of serum calcium was done in total 
164 patients which were divided as 42 in each groups named 
Stage I Hypertensives, Stage II Hypertensives, and Controls or 
Normotensives, 82 patients in one group and the results were 
obtained and compared.

Lian IA and Asberg A(51), did a study which has concluded 
that Unadjusted Total cacium has better diagnostic accuracy 
than commonly used adjustment formulas, so clinician should 
stop use of this formulas. In our study corrected S.Calcium 
levels were not obtained and compared.

In our study mean age in hypertensive patients was 58.10 ± 
14.34 and in controls it was 45.28 ± 16.81. There was 
signicant difference was obtained in relation to age in both 
the Stage of Hypertension but Jorde.,et al.(52), has noticed 
that there was a signicant decrease in serum calcium with 
increasing age in men as age increases there is signicant 
decrease in S. Calcium levels while in women it increases with 
age Our study showed there was signicant difference in 
relation to gender (p value <0.02) in both Stages.In our study 
while comparing S. Caclium values in different groups with 
each other, the observation was that overall > 50 % of 
Hypertensive cases has low S.Calcium level. And number of 
cases with low S. Calcium were more in Stage II than in Stage I 
group. Out of 82 controls only 3 has low S. Calcium level. In 
total Hypertensives cases mean ± SD of S. Calcium was 8.23 
± 0.97 mg/dl while in normotensives cases it was 9.57 ± 0.64 
mg/dl hence difference of 1.34 ± 0.33. G. Ranjani(43) showed 
similar difference of S.Calcium levels in which Hypertensive 
Patient has mean Serum Calcium of 8.9160 ± 0.62529 mg/dl 
and 9.7042 ± 0.79350 mg/dl in normotensives and difference 
was 0.7882 0.16821 mg/dl which were statistically signicant 
as in our study. K. Sudhakar et al(47),in Indian population, 
serum calcium levels were measured in 117 subjects and 77 
rst degree relatives. Serum Calcium levels were decreased 
in hypertensive which were statistically signicant. Strazzullo 
P et al.(53), showed there is elevated fractional urinary 
calcium excretion in cases of Prinary hypertension and had 
obtained signicant reduction in Total S. Calcium levels, but 
no signicant reduction in Ionized calcium levels. Tillman DM 
and Semple PF(45), showed that there is disturbance of 
calcium metabolism in hypertension, and although result of 
Ionized calcium, Total Serum Calcium concentration in the 
hypertensive was not signicant, there was signicant 
correlation between total calcium and systolic pressure 
Wright GL, Rankin was a study in rats showed a lower serum 
ionized and total serum calcium concentrations in 
spontaneously hypertensive rates. In all Stage I Hypertensive 
case mean ± SD of S. Calcium was 8.29 ± 0.78 mg/dl while in 
Stage II Hypertensive it was 8.21 ± 1.04 mg/dl ( p = 0.0001). 
This results were signicantly low than normotensives. But 
comparing both Stage of Hypertension mean was lower in 
stage II but it is not signicantly low. So level of S.Calcium has 
inverse relation with Hypertension severity. Kamlesh Jha M(11) 
support this observation of inverse relation between Calcium 
levels and Severity of disease. In Stage I hypertensives mean 
was 2.30 ± 0.072 mmol/l which was signicantly lower 
(p<.0001) than that of normotensives, but in comparison to 
Stage II hypertensives it was signicantly higher (p=.009) 
where mean serum calcium level was 2.25 ± 0.09 mmol/l There 
are difference studies which showed that calcium 
supplementation can alter outcome of disease or not. Jolma at 
al, a study in rats showed increased dietary Calcium reduce 
the development of hypertension there will be the improved 
vasorelaxation after Calcium supplementation in NO de 
cient hypertension. On human populations also several 
similar studies are done for dietry supplementation in 
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S. Calcium Groups Total

HTN Control

< 8.5 61 3 64

≥8.5 21 79 100

Total 82 82 164

Chi Square test P<0.000, Highly Sig

S.Calcium 
(mg/dl)

HTN Stage Total

Stage-1 Stage-2

< 8.5 15 46 61

≥8.5 8 13 21

Total 23 59 82

Chi Square test P<0.08, Not  Signicant

Groups Serum calcium (mg/dl) Unpaired t 
testMean Std. Deviation

Hypertensive 8.23 0.97 P = 0.001*

 
Control 9.57 0.64

Total 8.90 1.06

Hypertension Serum calcium Kriskal wallis test
 Mean Std. Deviation

Stage I 8.29 0.78 P = 0.001*

 

Stage II 8.21 1.04

Control 9.57 0.64

Total 8.90 1.06



England(54), Oregon(55), Indiana(56) showed reduction in 
Blood pressure.

The ndings have been highly variable across various studies 
but the largest study (TOHP) - Trials and Hypertension 
Prevention Study found no signicant blood pressure 
lowering at 600mg per day. Based on the data and experience 
available, calcium supplementation on increased Dietary 
intake of calcium rich foods can be recommended non-
specically for prevention of hypertension, and in 
osteoporosis it will have. Therefore, intake be maintained at 
1.0 to 1.5gm per day is recommended through dietary intake 
on supplements for both adolescent and Adults

CONCLUSION
Hypertensive cases are found to have low S. Calcium level. 
Cases with low S. Calcium were more in Stage II than in Stage 
I group. Average Serum Calcium is low in Hypertensive 
patients. And when comparing all cases of Stage I and Stage 
II Groups, average S. Calcium is Normal in Stage I and Low in 
Stage II. But in comparison to control group both Stages has 
statistically signicant low S. Calcium Level. Low Serum 
Calcium level in Stage I hypertension and Stage II 
Hypertension is statistically Signicant in comparison to 
controls. When the cases with Low S.Calcium is compared in 
both Stages, Stage II hypertensives patients has more 
reduction in S. Calcium level than Reduction in S. Calcium in 
Stage I hence there is inverse relation between blood pressure 
and Serum Calcium Our study shows there is correlation 
between Serum Calcium levels and essential hypertension 
and also shows Severity of disease and Serum calcium has 
inverse relationship.
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