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ABSTRACT

Background

Hypocalcemia is a condition where the serum calcium is below the optimum level. Calcium supplements
demand increases in pregnancy. Some complications of pregnancy may be associated with lower serum calcium
level e.g. pre-eclampsia during pregnancy, low birth weight, preterm delivery, and neonatal death. Iron defi-
ciency in pregnant women is a cause of anemia and predisposes women to urinary tract infections, low birth
weight of newborns and a higher risk of premature birth.

Methods

This is an observational, descriptive, prospective study which was done after the IRC approval. Blood samples
were obtained from the pregnant women in their routine antenatal check-up and serum total calcium and hemo-
globin were estimated by O — Cresolphthalein Complexone (OCPC) method and Cyanmethemoglobin method
respectively. Initially the data were recorded in MS-Excel 2007 and analyzed by SPSS16. Level of significance
was defined at p<0.05 at 95% confidence interval.

Results
There were 280 participants in this study with age varying from 19 to 40 and the median age was 24 years. 68.2%
ofithad hypocalcemiaand 11.8% had anemia.

Conclusions

Hypocalcemia and anemia alone or together is a severe condition during pregnancy. Enhancing dietary calcium
and iron intake together with knowledge and awareness during pregnancy could mitigate the high prevalence of
hypocalcemia and anemia, thereby improving maternal and fetal outcomes.
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INTRODUCTION

Hypocalcemia is a condition where the serum calcium
is below the optimum level. There is mounting
evidence that the population in the southeast con-
sumes less calcium from their diets than is advised
each day'. A drop in serum calcium levels may result
from inadequate calcium intake through diet’. In
addition to the amount of calcium consumed through
diet, the human body's serum calcium level is also
affected by multiple variables, including vitamin D,
sunshine exposure, and parathyroid hormone
levels®. The daily requirement for calcium in the non-
pregnant condition is 600 mg, and during pregnancy it
rises to 1,200 mg’. The growing and development of
the fetus's bones and teeth depend on this higher
calcium content. During pregnancy, an increased
calcium intake can help meet this demand’. This
higher calcium content is necessary for the fetus's
bones and teeth to grow and mature. During preg-
nancy, an increased calcium intake can help meet this
demand’. Hemodilution is the main cause of the drop
in serum calcium levels that occurs throughout the
second and third trimesters of pregnancy’. Lower
serum calcium levels have been associated to a
number of pregnancy issues, including low birth
weight, premature delivery, neonatal mortality, and
pre-eclampsia™’.

Pregnant women who are iron deficient are more
likely to experience urinary tract infections and
develop anemia. Premature birth with underweight of
the offspring are strongly correlated with iron defi-
ciency anemia in pregnant women . Pregnant women
should receive 27 mg of iron per day from their diet,
per current recommendations’. The World Health
Organization (WHO) suggests consuming more
nutrients during gestation and breastfeeding because
to the increased need for numerous micronutrients
during pregnancy'’. Notwithstanding this, the
prevalence of maternal undernutrition worldwide,
including deficits in micronutrients, remains high,
especially in South Asia, where 10-40% of mothers
are undernourished'. Furthermore, the amount of
vitamin D, calcium, magnesium, and iron ingested in
Australia is 74% less than what is recommended ”.
Serum calcium and blood hemoglobin deficiencies
during pregnancy have a number of negative impacts
on the developing fetus as well as the expectant
mother. Therefore, research on the occurrence of
anemia and hypocalcemia during pregnancy is crucial
for developing pertinent regulations and assessing
how well-working tactics are.

METHODS

This is a hospital-based prospective study conducted
in the department of Biochemistry in collaboration
with department of Obstetrics and Gynecology at
Karnali Academy of Health Sciences, Jumla, Nepal
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after the ethical approval of the Institutional Review
Committee (IRC) with the reference No. 2078/2079/
47. The study involved 280 low-risk pregnant women
aged 19to0 40. Itincluded all pregnant women of all the
trimesters who visited the hospital for routine follow-
up and got their serum calcium and hemoglobin levels
measured beside other investigations.

Blood was be kept in vacutainer having EDTA for
hemoglobin estimation and in the vacutainer having
citrate buffer for the serum calcium estimation.
Hemoglobin estimation was done by Cyanmethemog-
lobin method and serum calcium by O — Cresolphtha-
lein Complexone (OCPC) method. The reference
levels of serum calcium and blood hemoglobin were 9
— 11 mg/dl and 12- 15 g/dl (for female) respectively.
Initially, the data were recorded in MS-Excel, and
later, statistical analysis was performed using SPSS
software. Statistical significance was determined at
the p<0.05 level.

RESULTS

Table 1: Serum calcium level in different trimesters
Serum Total Calcium

S Concentrations Partici;t))ants P-value
<9mgidl  911mgdl "™

| 12 (80%) 3 (20%) 15 (100%) 0.295

Il 27 (60%) 18 (40%) 45 (100%)

1l 152 (69.1%) 68(30.9%) 220 (100%)

Total 191 (68.2%) 89 (31.8%) 280 (100%)

Table 2: Hemoglobin (Hb) level in different trimesters
Hemoglobin Concentrations

Trime- Participants  P-
SOF q2gidl 1245gdl  >5gl  umber  value
| 0(0%  12(80%)  3(20%)  15(100%)  <0.001
I 15(33.3%) 24 (53.3%) 6(13.3%) 45 (100%)
I 18(8.2%) 168 (76.4%) 34 (155%) 220 (100%)
Total 33 (11.8%) 204 (72.9%) 43 (154%) 280 (100%)

There were 280 participants who were involved in the
study. The maximum participants were in third
trimester followed by the second and least with 15
persons in the first trimester. The study population
varied the ages from 19 to 40 years with the median
age of 24 years.

From the table 1, hypocalcemia is found to be 68.2%
and the normocalcemia was 31.8% of the study
population. Comparing the hypocalcemia in different
trimesters, the p-value was found to be 0.295 which is
statistically insignificant.

Similarly, the table 2 shows the status of hemoglobin
level. 72.9% of the total participants had normal
hemoglobin level and 11.8% had low hemoglobin
level, so 11.8% of the participants were anemic. The
status of hemoglobin level also varied in different
trimesters. 33.3% of the participants in second
trimester and 8.2% of the participants in third
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trimester were anemic. None of the participants in first
trimester were anemic. Status of anemia in different
trimesters had a p-value of <0.001 , so it is statistically
significant.

DISCUSSION

The findings of this study highlight the significant
prevalence of hypocalcemia and anemia among
pregnant women in Jumla, Nepal.

Hypocalcemia prevalence in our study is 68.2%,
while Benali and Demouche (2014) revealed that
pregnant women in Algeria had a high prevalence of
hypocalcemia (70.55%)". However, Kumaret al.,in
2010 reported that approximately two thirds of
pregnant women in India were hypocalcaemic
despite any clinical symptoms'. In the study con-
ducted by Kant et al., the prevalence (95% CI) of
hypocalcaemia was 23.9% (20.8 — 27.2%)". In our
study, we found the prevalence of hypocalcemia to be
80% 1in the first trimester which may be due to insuffi-
cient participants as compared to the second and the
third trimester. But as comparison to the second
trimester, prevalence of hypocalcemia is more in the
third trimester due to increased fetal demand or
hemodilution, which aligns with the similar study
done by Ajong et. al in 2019"°. During the last trimes-
ter, the rate of calcium crossing the placenta from the
mother to the foetus increases'. The total calcium
concentration has significant umbilical arterio-
venous differences, and this differences reflect
variations in the protein-bound form only'’. Calcium
is required in its maximal concentrations in the third
trimester for foetal bone formation and
consolidation'™"”. However, the lack of statistical
significance in the variation of hypocalcemia across
trimesters (p = 0.295) indicates that some other
factors, such as number of participants differences in
the trimesters, dietary habits, sunlight exposure,
calcium supplements , vitamin D status etc.,may play
asignificantrole in calcium status during pregnancy.
Anemia was present in 11.8% of the participants in
this study, with a significant increase in the second
trimester. In Nepal, 41% of women who are of
reproductive age suffer from anemia, with Province 2
having the greatest prevalence (58%) in 2016™. In a
study done by Yadav et. al. in 2021, the overall anemia
prevalence in the study population was 66.9% (95%
CI, 61.1-72.3)"". Qiao et. al in thier study showed that
the prevalence of anemia at any stage during preg-
nancy in the monitoring areas was 43.59% in
2016-2020”. The Report on Nutrition and Chronic
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Disease Status of Chinese Residents in 2020 reported
that the prevalence of anemia during pregnancy in
China was 13.6% in 2015-2017, which nearly aligns
with our study”. The reason for having low prevalence
of anemia in our study in respect to other studies can
be due to high altitude, as the participants are the local
resident of Jumla, Nepal (average altitude 2400 meter
from the sea level) . The residents present in the high
altitude have compensatory mechanism to increase
the red blood cells and then the hemoglobin™.

The correlation between low serum calcium and
anemia, although not explicitly studied here, is
supported by evidence that both deficiencies can
coexist due to poor dietary intake and inadequate
supplementation.

CONCLUSIONS

Hypocalcemia and anemia alone or together is a
severe condition during pregnancy. Education
provides knowledge and awareness about nutrition,
health, and hygiene, which are essential for prevent-
ing anaemia and hypocalcemia. Our findings empha-
size the urgent need for targeted nutritional interven-
tions during pregnancy. Enhancing dietary calcium
and iron intake together with knowledge and aware-
ness during pregnancy could mitigate the high
prevalence of hypocalcemia and anemia, thereby
improving maternal and fetal outcomes.

LIMITATIONS

This study does not tell the prevalence of
hypocalcemia and anemia of the entire pregnant
women of this region as the participants were only the
pregnant women who visited the hospital and got their
serum calcium and hemoglobin estimation together
done during their antenatal check-up. Moreover, there
was no control group to compare the status of serum
calcium and hemoglobin. Detailed history of iron and
calcium supplements, medical and drug history and
other factors which could alter the status of serum
calcium and hemoglobin are absent.
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