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ABSTRACT
Background: Smoking significantly reduces the vitamin D and serum parathyroid hormone levels. But no significant
difference was observed in serum calcium levels in previous studies. Some studies showed significantly low serum
calcium levels in essential hypertension. There are limited international and local studies about the effect of cigarette
smoking on the levels of serum calcium in relation to hypertension. Our study aims to find correlation between
smoking and serum calcium in newly diagnosed essential hypertensive patients.
Methods: Total 70 cases of newly diagnosed essential hypertension who attended the outpatient department at the
government general hospital were included in this study based on inclusion criteria. Base line data including age,
gender, risk factors were obtained. Blood biochemistry including serum calcium levels were obtained at the time of
diagnosis and results were analysed.
Results: Among 70 cases of essential hypertension there were 24 smokers and 46 nonsmokers. Serum calcium was
found low in 37 cases of essential hypertension. Out of 37, 12 were smokers and 25 were nonsmokers, p value is
0.6981 and it is not significant.
Conclusions: Smoking is a major health hazard, with detrimental effects on many organs. In our study serum calcium
was significantly less among Hypertensives and correlated inversely with blood pressure. But there was no significant
difference in serum calcium among smokers and nonsmokers. Measuring the level of parathyroid hormone in
cigarette smokers, may help to clarify the finding in present study.
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INTRODUCTION
The role of calcium in the prevention and treatment of
hypertension is controversial, despite decades of study.
Essential hypertension is associated with disturbed
calcium metabolism, some studies showed significantly
low serum calcium levels in essential hypertension.1 The
calcium ion plays a major role as an intracellular second
messenger in excitation contraction coupling in cardiac
and smooth muscle cells. An increase in peripheral
vascular resistance was a uniform finding in all types of

established hypertension. The free intracellular calcium
concentration determines the tension in vascular smooth
muscle cells thereby resulting in peripheral vascular
resistance.2 Low levels of calcium, either due to dietary
deficiencies or altered calcium metabolism, have been
linked by several epidemiological and laboratory studies
to higher blood pressure, or hypertension.3,4 Essential
hypertension is accompanied by abnormalities of calcium
homeostasis, including hyperparathyroidism with reduced
target organ responses to parathyroid hormone in kidney
and bone. Hyperparathyroidism is also due to an intrinsic
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Aims and objectives of the study was to find correlation
between smoking and serum calcium in newly diagnosed
essential hypertensive patients.
METHODS
It is a prospective study in which 70 cases of newly
diagnosed essential hypertension who attended the
outpatient department of general medicine at the
government general hospital (RIMS) were included in
this study based on inclusion criteria in support with
department of biochemistry, conducted for the study
period of five months from July 2019 to December 2019.
Ethics committee clearance was obtained. Patients were
explained about the study and informed consent was
obtained.

general hospital kadapa on basis of inclusion criteria.
Among them the patients with essential hypertension
were categorized based on personal history of smoking in
to smokers and nonsmokers and serum calcium levels
were obtained for all the 70 patients. And results were
analysed using chi square test. And results are
represented in form of pie charts, bar diagrams and
tables.
Among the 70 cases of essential hypertension there were
24 smokers and 46 nonsmokers (Figure 1). Serum
calcium was found low in 37 cases of essential
hypertension (Table 1). Out of 37 patients with low
serum calcium, 12 were smokers and 25 were
nonsmokers, p value is 0.6981 and it is not significant. In
this study serum calcium was significantly less among
hypertensives and correlated inversely with blood
pressure. But there was no significant difference in serum
calcium among smokers and nonsmokers.

patients with essential
hypertension

defect in renal calcium handling. PTH levels may rise in
response to low ionized serum calcium levels but have
also been shown to increase in situations where ionized
serum calcium levels are normal. Smoking is a major
health hazard, with detrimental effects on many organs,
including the skeleton. Possible explanations might be
that smokers have a low intake of calcium and/or vitamin
D, a low calcium absorption, a high calcium resorption
from the skeleton or an excessive excretion of calcium in
the urine. Smoking significantly reduces vitamin D and
serum parathyroid hormone.
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Figure 1: Patients with essential hypertension number
of smokers and nonsmokers.
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Patients with secondary hypertension.
Diabetics.
Readings with abnormal recordings (>20 mmHG in
both arms).

Base line data including age and risk factors were
identified. Sphygmomanometer readings were taken at
two consecutive days at same time in sitting position in
both arms and recorded is taken whichever is high,
diagnosis was made by JNC 8 criteria.5 Blood
biochemistry including serum calcium levels were
obtained at the time of diagnosis and results were
analysed.
RESULTS
The present study was conducted in order to study the
correlation between smoking and serum calcium in newly
diagnosed essential hypertension, as there are limited
studies. We selected 70 patients of newly diagnosed
essential hypertension attended to the OPD Government

Table 1: Serum calcium levels among smokers and
nonsmokers.
Findings
Decreased
levels of serum
calcium
Normal levels of
serum calcium
Total

Smokers

Nonsmokers

Total

12

25

37

12

21

33

24

46

70

DISCUSSION
In subject with a genetically determined predisposition to
the development of hypertension, a high sodium
consumption leads to volume overload, which results in
the appearance of a natriuretic hormone in the
circulation.6 It has been suggested that the excessive
excretion of calcium and phosphorus associated with
exaggerated natriuresis may participate in aberration of
calcium metabolism in low rennin hypertensive seniles.
By definition, natriuretic hormone causes natriuresis by
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blocking sodium reabsorption in the renal tubules and this
blockade appears to involve inhibition of the ouabain
sensitive Na-K pump that activity extrudes sodium into
the extracellular fluid. This natriuretic hormone
influences membrane permeability which leads to an
increase in intracellular sodium and by inhibiting sodium
calcium exchange, causes an accumulation of calcium in
vascular smooth muscle cells. The increase in
intracellular calcium then leads to an increased
contractility and vascular tone resulting in an augmented
peripheral vascular tone resulting in an augmented
peripheral vascular resistance and consequently in raised
blood pressure.7 Increased intracellular sodium will raise
the concentration of free calcium within the vascular
smooth muscle cells. A number of relations exists
between sodium and calcium that would explain how this
happens.
Blaustein portrays some of these.8
•

•

•

An inhibition of sodium potassium exchange pumps
would depolarize the muscle fiber and thereby
increase calcium entry through voltage - sensitive
calcium channels.
An increase in intracellular sodium will result in a
smaller sodium (Na) electrochemical gradient
between the sarcoplasm and external medium,
thereby decreasing the extrusion of calcium from
the cell via the Na-Ca exchange which derives its
energy from this gradient.
An increase in intracellular sodium in the
presynaptic terminals of sympathetic neurons
promotes calcium dependent norepinephrine release.
The norepinephrine releases calcium from
intracellular stores.

In summary, vascular smooth muscle intracellular
calcium is likely elevated in primary hypertension. Since
intracellular calcium directly controls vascular
contraction and relaxation, the connection to
hypertension in obvious. Increased vascular tone and
reactivity are likely responsible for much of the increased
total peripheral vascular resistance that is the primary
cause of sustained hypertension.

events at a cellular level. The link may involve change in
the plasma ionized calcium concentration or changes in
calcium regulating substances such as parathyroid
hormone or 1-25 dihydroxy vitamin D. A rising
concentration of calcium in the extracellular fluid has
been shown to inactivate certain potential operated
calcium channels in tenia coil and a falling concentration
must have contrary effects. It is probable that human
resistance vessels respond in a similar way, although the
manifest response to a rise in calcium concentration is
contraction.
Parathyroid hormone probably acts on cell of many types
apart from those of renal tubules and bone and increase in
cytosolic calcium. At concentration, greatly in excess of
those occurring physiologically. Parathyroid hormone
dilates resistance vessels, but the effect, if any, of the
very small increases observed in patients with primary
hypertension is unknown. It is possible that a mechanism
exists by which the free calcium in the intake, but it
seems likely that the disorder of calcium handling at a
cellular level predominantly from other causes.9 Effect of
alteration in calcium intake. If a calcium intake that is
suboptimal relative to need plays any part in the
causation of primary hypertension, it would be expected
that the administration of calcium supplements would
lower blood pressure, at least in the early stages of the
hypertensive process.
The majority of observational studies show a clear
inverse relationship between calcium and both the
prevalence of hypertension and the level of blood
pressure.4 PTH levels may rise in response to low ionized
serum calcium levels, but have also been shown to
increase in situations where ionized serum calcium levels
are normal.10 Smoking is a major health hazard, with
detrimental effects on many organs, including the
skeleton. Possible explanations might be that smokers
have a low intake of calcium and/or vitamin D, a low
calcium absorption, a high calcium resorption from the
skeleton or an excessive excretion of calcium in the
urine.11 Smoking significantly reduces vitamin D and
serum parathyroid hormone.11
CONCLUSION

The significance of the reduced binding of calcium to the
inner aspect of the plasma membrane is not clear.
Calcium exerts an important regulatory effect on various
aspects of membrane function. It is possible that the
reduction in binding is a cause of some of the
abnormalities of ion transport. It may be, however, that
the reduction in binding is merely a marker of an
alteration in membrane composition. Which results in a
reduced availability of binding sites.
Relation between whole body calcium metabolism and
events at cellular level
Evidences suggest some mechanism by which the
calcium balance of the body as a whole can influence

Hypertension is one of the leading causes of death and
disability among all over the world. It remains the major
risk factor for coronary, central and peripheral vascular
disease. Smoking is a major health hazard, with
detrimental effects on many organs including skeleton.
Smoking significantly reduces vitamin D and serum
parathyroid hormone. Hence the present study is
undertaken to find correlation between serum calcium,
smoking, hypertension. In our study serum calcium was
significantly less among hypertensives and correlated
inversely with blood pressure. But there was no
significant difference in serum calcium among smokers
and nonsmokers. From our study it was concluded that in
patients with essential hypertension there was no
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significant difference in correlation with smoking and
serum calcium. Measuring the level of parathyroid
hormone in cigarette smokers, may help to clarify the
finding in our study.
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