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ABSTRACT The study of serum calcium level in PIH advocates the value of serum Ca++ a marker 

of pregnancy complicated by hypertension or severe pre-eclampasia. Total number of 100 

patients admitted in G.M. Hospital, Rewa was studied was done in twice in relation to delivery. 

On the basis of current information it is clear that calcium supplementation during pregnancy 

lower blood pressure additionally the effect on smooth muscle relaxation detected in calcium 

supplemented patient may affect the incidence of prematurity. epidemiologic data suggest an 

inverse correlation between dietary calcium intake and incidence of PIH. However High Risk 

group such as pregnant teens, population with inadequate calcium intake, and women at risk of 

developing PIH may benefit from consuming additional dietary calcium. 

Pregnancy induced hypertension is characterized by abnormal 

blood pressure, proteinuria and edema that usually develops after 

the 20th week of pregnancy [1].

Pregnancy- induced hypertension (PIH), which occurs in 

10% of pregnancies is a major risk factor for maternal and prenatal 

morbidity and mortality [2]. PIH can also result in preterm labor 

and delivery and low-birth weight infants. Result from 

epidemiologic studies and clinical trial of non pregnant adults 

suggest that dietary calcium may play a role in the etiology, 

prevention, and treatment of primary hypertension [reviewed by 

Hamet [3]. In 1976 Masironi et al [4].  demonstrated in a population 

along a river bank in new Guinea that as the calcium content of the 

water increased the overall blood pressure of the population 

decreased. In 1983 villar et al. Published his observation on the 

incidence of eclampsia the result of this trial demonstrated that as 

the incidence of eclampsia increased the calcium content of the diet 

was noted to decrease [5].

Belizan et al. Reported on their observation of blood pressure 

changes in calcium deprived pregnant rats.  It was clear from these 

observation that after nutritional deprivation of calcium for 4-5 wk, 

the mean blood pressure of calcium deprived rats was significantly 

higher than that of rats fed a normal diet [6]. 

These investigations as well as the previous epidemiologic 

observation led the way to the performance of rendomized, clinical 

trials on healthy pregnant women to ascertain whether calcium 

supplementation during pregnancey would effectively lower 

blood pressure and whether such treatment would have an effect 

on the incidence of preeclampsia  and low birth weight [7]. 

This high fetal demand for calcium is facilitated by profound 

physiological interactions between mother and fetus 

[8].Regulation of intracellular calcium plays a key role in 

hypertension [9].

Calcium supplement has been hypothesized to reduce chances 

of pregnancy induced hypertension and preeclampsia [10,11].

Pregnant Women who develop severe pre-eclampsia have 

significant lower dietary calcium intake when compared to 

normotensive women [12]. 

Three ml blood samples were drawn without use of tourniquet 

from forearm veins of the selected pregnant women. The collected 

blood was allowed to clot spontaneously in a container, followed by 

centrifugation at 60 rpm for 2 minutes. 
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Serum calcium measurement was performed with enzymatic 

method [13] Using automated spectrophotometer (Biosystems 30 

spain) 

Pregnant women completed pre-coded questionnaires after 

formal consent the questionnaires included personal information 

(age, number of pregnancy level of education.) 

 Table No. 1 shows distribution of cases in which 50 cases 

normal pregnancy were used as control, 50 cases with PIH were 

studied.

2.2.Procedure for measuring serum calcium :- 

automated spectrophotometer (Biosystems 30 spain) 

2.3.Data Collection:- 

Table No. 1Distribution of Cases

Table No. 2. and percentage of cases of pregnant induced 

hypertension

Table no. 2 shows that among study group out of 50 patients 80% 

had mild PIH and 20% had severe PIH.

Normal Pregnant 

Normal Pregnant 

Groups 

Groups 

No. of Cases

No. of Cases Percentage

Pregnancy with PIH

Severe pre-eclampsia 

50

50 80%

50

40 20%

Table No. 3. History of PIH in previous pregnancies among 

multigravidae

Table No. 4. Number of percentage of cases according to age 

Table No. 5. Comparison of number and percentage of care 

with normal, low, very low serum Ca++ level between control 

and study group at term. 

Table no. 3 shows that out of 50 PIH patients of study group 

total no. of multigravida were 13 out of there 3 patients had history 

of pre-eclampsia and 10 patients had no history of PIH in previous 

pregnancy.

Table no. 4 shows that 78% of the patients were below upto 25 

yrs thus amplifying that PIH has impact of age.

Total multigravidae
H/o PIH
No history PIH

Below 25 years

 Above 25 years 

Normal 
(9-11 mg%) 

Low 
(8-9 mg%)

Very low
(7-8 mg%)

48

2

0

96.0

4.0

0

3

36

1

7.5

90.0

2.5

0

9

1

0

90.0

10.0

13
03
10

39

11

100%
23.7%
76.9%

78.0%

22.0%

Groups 

Age group

Serum Calcium

No. of Cases

No. of Cases

Normal 
Pregnancy 

No No No% % %

Percentage

Percentage

Mild 
PIH

Severe 
PIH



1.1.Statistical Analysis

Normotensive V/s Mild PIH Serum Ca++ level at term

Normotensive V/s Severe PIH Serum Ca++ level at term

SE (d) = .134

by applying z test z>2, therefore it is significant.

SE (d) = .202

by applying z test z>2, therefore it is significant.

Weight

1916

Comparison of number and percentage of care with normal, 

low, very low serum Ca++ level between control and study 

group at term

None of the neonates weight less than 2 kg in control group, 

birth weight were found to decrease with increasing severity 

of PIH group 2 baby (10.0%) below 2kg.

Comparison of number and percentage of care with 

normal, low, very low serum Ca++ level between control and 

study group  after 48 hrs of delivery

Table No. 6. Comparison of number and percentage of 

care with normal, low, very low serum Ca++ level between 

control and study group  after 48 hrs of delivery. 

Serum calcium was grouped into three categories:

· 1st group is normal serum Ca++ level 9-11 mg%.

· 2nd group was low level between 8-9 mg%.

· 3rd group as very low level between 7-8 mg%. 

Normal 
(9-11 mg%) 

Low 
(8-9 mg%)

Very low
(7-8 mg%)

47

3

0

94.0

6.0

0

2

35

3

5.0

87.5

7.5

0

8

2

0

80.0%

20.0%

Serum Calcium Normal 
Pregnancy 

No No No% % %

Mild 
PIH

Severe 
PIH

Table No. 7 Comparison of birth weight with severity of PIH.

<2 kg

2-2.5 kg

2.5-3 kg

>3 kg

Sample size N1

Mean serum Ca++ 
level (mg%)

SD

Sample size N1

Mean serum Ca++ 
level (mg%)

SD

=50

9.8 mg%

.78

=50

9.8 mg%

.78

Sample size N2

Mean serum Ca++ level
 (mg%)

SD

Sample size N2

Mean serum Ca++ level
 (mg%)

SD

=10

8.74 gm%

.489

=10

8 gm%

.538

0 (0%)

9 (18.0%)

26 (52.0%)

15 (30.0%)

0 (0%)

10 (25.0%)

20 (50.0%)

10 (25.0%)

2 (20.0%)

5 (50.0%)

3 (30.0%)

0 (0%)

Weight

Normotensive

Normotensive

Normal 
Pregnancy 

Mild 
preeclampsia

Severe 
preeclampsia

Mild PIH at term

Mild PIH at term
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higher in the placebo group with in fact, no case of premature 

delivery being reported in high-compliance calcium group of 

patients.  It is possible that the blood pressure lowering effect 

calcium supplementation could be even greater in women with 

PIH. In support of this hypothesis knight and keith [28] in 

randomized controlled clinical trial involving both normotensive 

and hypertensive pregnant women reported that calcium 

supplementation (1000 mg. /d) significantly lowered the diastolic 

blood pressure in the hypertensive group only.  

There was 50 cases of normal pregnant women were used as 

control group. There was 40 cases with mild pre-eclampsia, 10 

cases with severe pre-eclampsia. Total number of multigravidas 

are 13. Out of these 13, 3 patients had history of pre-eclampasia, 

10 patients had no history of PIH in previous pregnancies. 

Education was nil among 62% of case. The disease as more 

common in primigravida 78% of case were below 25 years of age. 

In mild pre-eclampsia 72.5% were primigravida. In severe pre-

eclampsia 70% primigravida. The mean serum calcium level at 

term in normal pregnant woman was 9.8 mg%. In mild pre-

eclampasia was 8.74 mg%. In severe pre-eclampasia was 8 mg%. 

After 48 hr of delivery the serum Ca++ level in normal pregnant 

women 9.6 mg%. In mild pre-eclampasia was 8.55 mg%. In severe 

pre-eclampsia 7.9 mg%. Birth weight of baby was reduced 

according to the severity of PIH. In this study the incidence of low 

birth weight babies (< 2 kg) was 20%. With increasing severity of 

PIH and serum Ca++ become low. The following conclusion was 

drawn on the basis of our observation from the study of serum 

calcium level in PIH. Pregnancy induced hypertension is more 

common among the teenager population. Birth weight was 

inversely related to severity of PIH. Mild PIH is associated with 

significant hypocalcaemia compared to normotensive pregnant 

patient. Also severe PIH is associated with significant change 

compared to normotensive pregnancies.  

So, the present study advocates the value of serum Ca++ a 

marker of pregnancy complicated by hypertension or severe pre-

eclampasia, this is also suggested by J.M. Belizan (1981).

SE (d) = .186 by applying z test z>2, therefore it is significant.

The present study includes 100 cases. Out of these 50 cases 

with normal pregnancy were used as control and 50 cases were of 

pregnancy induced hypertension. Among the group of pregnancy 

induced hypertension, 40 patients were of mild pre-eclampsia and 

10 patients were severe pre-eclampsia.  In present study serum 

calcium was done twice in relation to delivery. First sample was 

taken on admission before the delivery. Second sample was taken 

after 48 hours of delivery.

The present pregnancy observation indicates that the age has 

direct and constant relationship with pre-eclampsia. 78% of 

patients were below 25 yrs of age which was similar to the findings 

of Kulkarni and Satarer (1983) study who found 75.5% of patient 

of pregnancy induced hypertension group were of than 25 yrs of 

age. In present study it was found that the mean serum calcium 

level in normal pregnant control it was 9.8 mg% at term and after 

48 hrs it was 9.6 mg%. The mean serum calcium level in mild pre-

eclampsia at teen 8.74 mg%.  After 48 hrs of delivery it was 8.55 

mg%. The mean serum calcium level in severe pre-eclampsia 

8mg% at term after 48 hrs of delivery it was 7.9 mg%.

      Incidence of pregnancy induced hypertension is more 

common in younger age group. Calcium intake in women with PIH 

was lower than that in those without PIH in present study. 

Previous studies also showed lower intake of calcium in 

preeclampsia women [22]. With respect to the prevention of 

preeclampsia several studies in the literature suggest that in fact, 

calcium supplementation may reduce the incidence of 

preeclampsia[23-26], . our preliminary investigation would also 

suggest that preeclampsia may occur less frequently in the 

c a l c i u m  s u p p l e m e n t e d  p a t i e n t .  

The issue of low birth weight is also important our study 

on adolescent  patient  would suggest  that  calcium 

supplementation has a significant impact on reducing the 

incidence of prematurity [27]. The incidence of prematurity was 

Mild PIH V/s Severe PIH Serum Ca++ level at term

4.Discussion

5.Conclusion

6. References

Comparison of PIH case according to age by authors

Sample size N1

Mean serum Ca++ 
level (mg%)

SD

Kulkarni and Satarer (1983)

Present study

=50

8.74 mg%

.489

Sample size N2

Mean serum Ca++ level 
(mg%)

SD

75.5%

78%

=10

8 gm%

.538

Mild PIH at term

Author

Severe PIH at term

Incidence of PIH according to age
(less than 25 year)
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