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INTRODUCTION
Hypertension in pregnancy stand alone or with proteinuria is one of the 
leading causes of maternal mortality and morbidity in the world [1]. 
Hypertensive disorders are the second most common cause of 
maternal deaths worldwide [2] and account for more than 40,000 
maternal deaths annually [3]. These disorders are also associated with 
adverse perinatal outcomes such as stillbirth, preterm and small for 
gestational age babies [4-6].

Ninety nine percent of the total body calcium is in the bones and the 
remaining 1% is in the extracellular space. The recommended dietary 
allowance (RDA) is 1,200 mg/day for pregnant women.[7] Pregnancy 
is a state of increased demand for calcium, which should be met. 
Calcium homeostasis is nely regulated by a complex mechanism 
coordinated by a variety of hormones, the chief among them being 
vitamin D and parathyroid hormone. However, serum calcium levels 
have been shown to be consistently low among pregnant women.[8-
11] The most important component of the regulation cycle is dietary 
calcium intake. So supplementing calcium in pregnancy may result in 
an elevation of the serum calcium level. Several complications during 
pregnancy have been attributed to the lower level of calcium. They 
include both maternal complications such as preeclampsia and poor 
bone formation in the mother, and fetal complications such as low birth 
weight, increased neonatal mortality, and high blood pressure in the 
child.[8, 10]

Some studies showed no effect of the serum calcium level on 
preeclampsia [8, 12, 13] while other studies showed an association of 
serum calcium level with preeclampsia.[13 - 18] There is limited 
evidence from community-based studies of rural India for serum 
calcium level and the incidence of preeclampsia. Therefore, the study 
aimed to document the association between serum calcium and 
preeclampsia in the third trimester of pregnancy.

Methodology
This hospital-based cross-sectional survey was conducted from May 
2019 to july 2020 at the Department of Obstetrics and Gynecology, 
Jawahar Lal Nehru Medical College & Hospital, Bhagalpur, India. 
Ethical approval was obtained from the Institutional Ethics 
Committee. All registered pregnant women with a period of gestation 
of more than 28 weeks were eligible for inclusion in the study. 
Pregnant women with known history of hypertension before 20 weeks 
of gestation and those who refused to participate were excluded. All the 
patients who were eligible to be included in the study were approached 
and they were explained about the purpose of the study. Duly signed 
informed consent forms were collected from each study participant.  In 
this way, a total of 198 women were included in the study.

Blood pressure was measured at the rst visit using a manual 

pneumatic sphygmomanometer (Industrial Electronic & Allied 
Products, Pune, Maharashtra, India), with the pregnant women sitting 
comfortably as recommended by the British Hypertension Society and 
the Nurses Hypertension Association. A clean-catch urine sample was 
tested by dipstick at the rst visit for albuminuria.[19] Preeclampsia 
was dened as a systolic blood pressure higher than 140 mmHg and a 
diastolic blood pressure higher than 90 mmHg on two occasions at 
least 4 h apart after 20 weeks of pregnancy in a woman with previously 
normal blood pressure, along with proteinuria [dened as N300 mg/24 
h or ≥1+ (on a clean-catch dipstick in the absence of urinary 
infection)].[20]

All the accumulated data was analyzed by the help of Social Package 
for Social Sciences by IBM (Ver 20). Simple descriptive statistics such 
as frequencies, proportions, and percentages were used to describe the 
demographic and clinical characteristics of participants. Univariate 
logistic regression statistical tests were performed to identify the 
independent associations and predictors of treatment outcome. At a 
95% condence interval, p<0.05% was considered statistically 
signicant in all tests.

RESULTS
Socio demographic characteristics: About 38.8% of the pregnant 
women were 21 years or below in age and 97.3% were homemakers. 
One-third of the pregnant women were illiterate while another 23.7% 
had studied till primary school and another 19.8% had studied till 
middle school [Table 1]. The mean height (SD) was 154.7 cm (6.31) 
and mean weight (SD) was 57.5 kg (8.1). Out of all, 35% were 
primigravida.

Table 1: Distribution of study participants according to socio-
demographic variables

Serum calcium level Of all the study participants, 88% pregnant 
women had serum calcium level of more than 9 mg/dL. The mean 
serum calcium level (SD) was 9.6 (0.56) mg/dL against the normal 
level of 9.0 mg/dL.

Association of preeclampsia with serum calcium levels: A total of 29 
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Variable Categories Percentage
Age 21 years or below 38.8%

More than 21 years 61.2%
Education Diploma and above 7.8%

High school 11.1%
Middle school 19.8%
Primary school 23.7%

Illiterate 37.6%
Occupation Homemakers 97.3%

Others 2.7%
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(13.4%) pregnant women developed preeclampsia. Serum calcium 
level was not associated with preeclampsia, odds ratio (OR) 1.2 (95% 
CI 0.27-3.98). There was no signicant difference in the mean serum 
calcium level between those who developed preeclampsia and those 
who did not.

DISCUSSION
The mean serum calcium level was 9.6 mg/dL with SD of 0.56 mg/dL. 
The mean serum calcium level was near the normal value of 9 
mg/dL.[21] Other studies had reported a lower level of mean serum 
calcium. [8-10, 22-24] The reported lower level of serum calcium level 
could be explained by the fact that these studies were conducted in a 
hospital setting. Hence, the pregnant women were more likely to have 
deranged biochemical parameters. Kumar et al.[8] reported that the 
urban pregnant women were less exposed to sunlight. Rural women 
working outdoors are more likely to be exposed to sunlight for a longer 
period of time. Though most of the pregnant women in our study were 
homemakers, they also worked outside the connes of the house. Thus, 
they were likely to have received greater exposure to sunlight resulting 
in increased vitamin D production. This increase in vitamin D could 
lead to increase in serum calcium level. High phyate content in the diet 
hinders the absorption of calcium in the diet. We did not measure the 
phyate content of the diet. Hence, we are unable to comment on the role 
of dietary phyates on the ndings related to serum calcium level.

The incidence of preeclampsia in the third trimester in pregnant 
women was 13.4%. There was no signicant association between 
serum calcium level and the occurrence of preeclampsia in our study. 
However, many studies [12 - 18] have shown an association of 
preeclampsia with low serum calcium levels. Preeclampsia etiology is 
complex and depends on a number of factors. It has been shown that 
the main risk factor for preeclampsia is chronic hypertension. In our 
study, none of the pregnant women were diagnosed with chronic 
hypertension. Other studies were hospital-based and the severity of 
preeclampsia was likely to be higher in pregnant women visiting a 
hospital than those diagnosed in the community. The overall incidence 
of preeclampsia could have been underestimated in our study because 
we had visited the pregnant women only once between 28 weeks and 
36 weeks. There was a possibility of the pregnant women developing 
preeclampsia after the visit. We made a concurrent measurement of the 
serum calcium level and incidence of preeclampsia at the time of the 
visit. Therefore, the ndings are valid at the time of measurement. 
However, it is possible that some more pregnant women might have 
developed preeclampsia later on, which was not recorded. We had 
collected the serum for estimating the calcium level among pregnant 
women with 28-36 weeks of gestation. Other studies had estimated the 
serum calcium level at the time of delivery. It has been shown that 
serum calcium level decreases with increasing months of 
gestation.[21] Therefore, the serum calcium level would be lower at 
the time of delivery as compared to the level at 28-36 weeks of 
gestation. Therefore, a lower level of serum calcium and the 
occurrence of preeclampsia were concomitant and might not be 
etiologically associated.

There was no statistically signicant association between dietary 
calcium intake and preeclampsia. It is hypothesized that low calcium 
intake may cause high blood pressure by stimulating the release of 
parathyroid hormone and/or renin, thereby increasing intracellular 
calcium concentration in vascular smooth muscle cells and causing 
vasoconstriction.[25] A possible explanation for the mode of action of 
calcium supplementation is that it reduces parathyroid calcium release 
and intracellular calcium concentration, thereby reducing smooth 
muscle contractility and promoting vasodilatation.[26] But all these 
effects are exerted by the serum calcium level, which we have shown is 
independent of the dietary calcium intake. Thus, calcium 
supplementation is unlikely to have an effect on the incidence of 
preeclampsia.

CONCLUSIONS: 
The dietary calcium intake only replenishes the stores and the serum 
calcium levels are maintained in a tight range. Knowledge regarding 
calcium intake and serum calcium level in community settings can 
help us better frame the policies and guidelines regarding calcium 
supplementation.

Funding: No external support
Conflict of interest: None declared by any of the authors
Ethical issues: All aspects were duly considered 

REFERENCES
1. Duley L. The global impact of pre-eclampsia and eclampsia. Semin Perinatol. 

2009;33(3):130–137.
2. Khan KS, Wojdyla D, Say L, Gulmezoglu AM, Van Look PF. WHO analysis of causes of 

maternal death: a systematic review. Lancet. 2006;367(9516):1066–1074. 
3. Villar J, Say L, Shennan A, Lindheimer M, Duley L, Conde-Agudelo A. Methodological 

and technical issues related to the diagnosis, screening, prevention and treatment of pre-
eclampsia and eclampsia. International Journal of Gynecology & Obstetrics. 
2004;85(Suppl 1):S28–S41. 

4. Villar J, Belizan J, Fisher P. Epidemiological observation on the realtionship between 
calcium intake and eclampsia. Int J Gynaecol Obstet. 1983;21:271. 

5. Habli M, Levine RJ, Qian C, Sibai B. Neonatal outcomes in pregnancies with 
preeclampsia or gestational hypertension and in normotensive pregnancies that 
delivered at 35, 36, or 37 weeks of gestation. Am J Obstet Gynecol. 2007;197(4):406 
e401–407. 

6. Ananth CV, Basso O. Impact of pregnancy-induced hypertension on stillbirth and 
neonatal mortality. Epidemiology. 2010;21(1):118–123.

7. Peacock M. Calcium metabolism in health and diseases. Clin J Am Soc Nephrol 
2010;5(Suppl 1):S23-30.

8. Kumar A, Agarwal K, Devi SG, Gupta RK, Batra S. Hypocalcemia in pregnant women. 
Biol Trace Elem Res 2010;136:26-32.

9. Darwish AM, Mohamad SN, Gamal Al-Din HR, Elsayed YA, Ahmad SI. Prevalence and 
predictors of decient dietary calcium intake during the third trimester of pregnancy: 
The experience of a developing country. J ObstetGynaecol Res 2009;35:106-12. 

10. Bhalala U, Desai M, Parekh P, Mokal R, Chheda B. Subclinical hypovitaminosis D 
among exclusively breastfed young infants. Indian Pediatr 2007;44:897-901.

11. Sachan A, Gupta R, Das V, Agarwal A, Awasthi PK, Bhatia V. High prevalence of 
vitamin D deciency among pregnant women and their newborns in northern India. Am 
J Clin Nutr 2005;81:1060-4.

12. Punthumapol C, Kittichotpanich B. Serum calcium, magnesium and uric acid in 
preeclampsia and normal pregnancy. J Med Assoc Thai 2008;91:968-73.

13. Jafrin W, Paul SK, Sultana S, Rabeya S, Hoque MR, Muttalib MA. Serum calcium level 
among normal pregnant and pre-eclamptic women in a sub urban area of Bangladesh. 
Mymensingh Med J 2013;22:418-22.

14. Sukonpan K, Phupong V. Serum calcium and serum magnesium in normal and 
preeclamptic pregnancy. Arch GynecolObstet 2005;273:12-6.

15. Mohieldein AH, Dokem AA, Osman YH, Idris HM. Serum calcium levels as a marker of 
pregnancy-induced hypertension. Sudan J Med Sci 2007;2:245-8.

16. Kim J, Kim YJ, Lee R, Moon JH, Jo I. Serum levels of zinc, calcium, and iron are 
associated with the risk of preeclampsia in pregnant women. Nutr Res 2012;32:764-9.

17. Jain S, Sharma P, Kulshreshtha S, Mohan G, Singh S. The role of calcium, magnesium, 
and zinc in pre-eclampsia. Biol Trace Elem Res 2010;133:162-70. 

18. Patel A, Singh B, Patel A, Sharma M. Serum calcium level in pregnancy induced 
hypertension. Int J Biol Med Res 2012;3: 1914-8.  

19. Report of the National High Blood Pressure Education Program Working Group on High 
Blood Pressure in Pregnancy. Am J ObstetGynecol 2000;183:S1-22.

20. ACOG Committee on Practice Bulletins — Obstetrics. ACOG practice bulletin. 
Diagnosis and management of preeclampsia and eclampsia. Number 33, January 2002. 
ObstetGynecol 2002;99:159-67.

21. Murphy E, Williams GR. Hypocalcemia. Medicine 2009;37:465-8.
22. Hassan TJ, Ibrahim K, Jafarey SN. Dietary and serum calcium in pregnant women. J Pak 

Med Assoc 1991;41:278-9.
23. Sanchez PA, Idrisa A, Bobzom DN, Airede A, Hollis BW, Liston DE, et al. Calcium and 

vitamin D status of pregnant teenagers in Maiduguri, Nigeria. J Natl Med Assoc 
1997;89: 805-11.

24. Tabrizi FM, Pakdel FG. Serum level of some minerals during three trimesters of 
pregnancy in Iranian women and their newborns: A longitudinal study. Indian J Clin 
Biochem 2014;29:174-80.

25. Belizan JM, Villar J, Repke J. The relationship between calcium intake and pregnancy-
induced hypertension: Up-to-date evidence. Am J ObstetGynecol 1988;158:898-902.

26. Villar J, Repke J, Belizan J. Relationship of blood pressure, calcium intake, and 
parathyroid hormone. Am J Clin Nutr 1989; 49:183-4.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

International Journal of Scientific Research 27


