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Abstract

Calcium is an important part of pregnancy because it helps with the mother's neuromuscular
action, blood vessel tone, bone metabolism, and the formation of baby bones. Serum
calcium levels that aren't normal during pregnancy could be caused by not getting enough
vitamin D, not getting enough calcium-regulating hormones, having low albumin, or not
getting enough calcium from food. This study looked at the levels of calcium in pregnant
women's blood and compared the levels of abnormal calcium in women who took calcium-
vitamin D pills and women who took natural supplements. Methods: Between December
2023 and May 2024, 60 expecting women were studied. They were split evenly into two
groups: 30 women who took calcium-vitamin D supplements and 30 women who took
natural supplements. Age, supplemental group, blood calcium value, and calcium state
(normal or abnormal) were some of the variables that were looked at. We used grouped
summary data and frequency tables to make descriptive and comparison figures. The
average amount of calcium in the blood was 6.51 + 1.37 in the group that took calcium and
vitamin D and 6.73 + 1.72 in the group that took natural supplements. There was no
statistically significant difference between the groups (p = 0.586). 29 out of 30 women who
took calcium-vitamin D supplements (96.7%) and 23 out of 30 women who took natural
supplements (76.7%) had abnormal calcium levels (Fisher exact p = 0.052). In both
treatment groups, there were a lot of cases of abnormal blood calcium levels. It was
important to be careful when interpreting the numerically higher abnormal percentage
among calcium-vitamin D users because the cross-sectional design can't prove cause and
effect and several clinical, biochemical, food, and supplementation factors were not
included in the dataset.
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1. Introduction

Calcium is the most common chemical element in the body. It is needed for bone formation,
nerve and muscle function, blood vessel movement, hormone release, cell communication,
and blood clotting. The skeleton holds most of the body's calcium, but the circulatory amount
is the part that is most important for clinical biochemistry right now. In medicine, total blood
calcium, ionized calcium, and protein-bound calcium are not all the same thing. These tests
can be read differently during pregnancy because of changes in plasma volume, serum
albumin, mineral-regulating hormones, and how the kidneys are used (Hacker et al., 2012;
Institute of Medicine, 2011; Peacock, 2010; Pu et al., 2016; Robertson & Marshall, 1979).

The body needs certain minerals while pregnant because the baby needs calcium to build its
bones, especially as the pregnancy goes on. When this happens, the mother's body goes
through organized changes in her intestines, kidneys, muscles, and hormones. When a baby is
born, the mother's homeostasis and the baby's mineral supply stay stable. This is done by
calcium-regulating pathways that involve vitamin D metabolites, PTH, parathyroid hormone-
related protein, and bone turnover (Cross et al., 1995; Kovacs & Kronenberg, 1997; Kovacs,
2005, 2016; Olausson et al., 2012; Prentice, 2000).

Not only does calcium help the baby's bones grow during pregnancy, it's also important for
other things. If you don't look at protein binding or ionized calcium along with total calcium,
you might not be able to figure out what's wrong. Low calcium levels in the blood, or
hypocalcemia, can lead to muscle pain (tetany in the worst cases), heart issues, and trouble
figuring out what's wrong. Some groups are more likely to have problems with this issue than
others. These groups may not get enough calcium from their food, have trouble getting dairy
or fortified foods, or not get regular prenatal biochemical monitoring (Almaghamsi et al.,
2018; Cormick et al., 2019; Nordin, 1976; Parfitt & Kleerekoper, 1980; Schneider &
Sherwood, 1975; Shlisky et al., 2022).

Additionally, scientists have looked into how much calcium a pregnant woman eats and how
that might impact her high blood pressure. It was first proposed many years ago that not
getting enough calcium can cause swelling, proteinuria, and high blood pressure, which is
also known as gestesis. This idea has continued to drive research and public health advice
(Belizan et al., 1980). Researchers have tested calcium supplements on women and people
who don't get enough calcium naturally (Belizan et al., 1991; Gomes et al., 2022; Hofmeyr et
al., 2018; Imdad & Bhutta, 2012; World Health Organization, 2018). They found that they
can help prevent hypertensive disorders and other problems that are linked to them.

Vitamin D helps the body process calcium and keep minerals in balance, which is why the
two are closely linked. It has been talked about how not getting enough vitamin D during
pregnancy affects both the mother and the baby, but the strength of the evidence varies by
study and result. Because a woman may say she takes calcium supplements but still have
issues with absorption or calcium metabolism if she doesn't get enough vitamin D, her
vitamin D status is important for calcium studies (Bodnar et al., 2007; De-Regil et al., 2016;
Haussler & McCain, 1977; Holick, 2007; Roth et al., 2017; Saraf et al., 2016).

Additionally, it is crucial to understand the difference between metabolic balance and
reported vitamin use. Calcium and vitamin D pills may be given to women who are thought to
be at nutritional risk. This can make it harder to compare data. Depending on the type of diet,
how well people stick to it, their social status, the time of their pregnancy, or how much they
know about health, taking natural vitamins or depending on calcium-rich foods may show a
difference. You can see links between supplementation groups by comparing them, but you
can't say which treatment is better unless you look at the starting point, the amount, the time,
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the commitment, and other factors (Buppasiri et al., 2015; Ettinger et al., 2014; Kumar &
Kaur, 2017).

Two kinds of supplements were used in this study to check the levels of calcium in the blood
of pregnant women: natural supplements and calcium-vitamin D pills. The purpose was to use
a compared cross-sectional observing method to find out how much calcium was in the blood
and how many times people in different groups had calcium readings that were not normal.
The study was set up so that it could give a scientifically sound assessment of calcium state
without making any claims about what causes supplement effectiveness.

2. Materials and Methods
2.1 Study Design and Reporting Approach

Between December 2023 and May 2024, pregnant women took part in a comparison cross-
sectional observational study. The study compared the levels of calcium in the blood of two
naturally occurring groups based on how they reported supplementing: those who took
calcium-vitamin D supplements and those who didn't. Observational reporting, in line with
STROBE principles, was used to write the paper. It focused on giving a clear explanation of
the design, subjects, factors, statistical methods, and limits (Vandenbroucke et al., 2007).
Researchers didn't give any help to the groups, so they weren't used as randomized treatment
arms. The research talks about the molecular state at the time of the assessment and compared
calcium results at the group level. Claims about the cause of a supplement's impact,
effectiveness, or advantage were not made.

2.2 Participants and Grouping

The study group was expecting women whose blood calcium levels were recorded during the
study time. Participants were qualified if the study record showed that they were not pregnant,
were taking supplements, were of a certain age, had a blood calcium value, or were classified
as having a calcium status. Women who refused to take part were not allowed to. Sixty
expecting women were used in the final sample. They were split evenly into two groups: 30
women who took calcium-vitamin D supplements and 30 women who took natural
supplements. The pattern of addition was used to create the grouping variable. The natural-
supplement group was kept the same as it was in the study dataset, but it was seen as an
exposure category based on observations rather than a normal intervention.

2.3 Variables and Outcome Definitions

The factors that could be used were the mother's age, her age group, the group that took
supplements, her serum calcium level, and her calcium state, which could be normal or
abnormal. Minimum, maximum, mean, and standard deviation were used to describe age.
There were four age groups listed: 18-20 years, >20-30 years, >30—40 years, and >40-52
years. The blood calcium number was the most important biological factor. The main result
was abnormal blood calcium status, which was described as either normal or abnormal. It was
the study record's normal/abnormal rating that was used to set the practical result. This
method kept the original dataset's classification while letting the results be interpreted in a
way that is safe for clinical use.

2.4 Data Collection and Ethical Considerations

During the study time, pregnant women who decided to take part gave information. Age,
supplements history, blood calcium level, and calcium status classification were some of the
pieces of information that were available. People who took part in the study were told what its
goal was and gave their written permission to take part. People could choose not to engage,
and if they did, they were left out. The data were treated secretly and were reported as a
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whole. People who took part in the study did so voluntarily, and the results were reported
without revealing their identities. There is no personal information that can be used to identify
anyone in this document.

2.5 Statistical Analysis

Mean, standard deviation, minimum, and maximum were used to sum up continuous data.
There was a summary of categorical factors as a number and a percentage. We used Welch's
t-test to compare the groups' mean ages and mean levels of calcium in the blood. The test was
based on group summary data. A chi-square test was used to compare the spread of age
groups. We used Fisher's exact test to see if there was a change in the abnormal calcium state
between the groups since one expected cell count was low. The effect size was shown as a
risk ratio with a 95% confidence interval for abnormal calcium levels in the group that took
calcium and vitamin D compared to the group that took a natural product. It was considered
statistically significant if the two-sided p-value was less than 0.05. Inferential results were
seen as helpful rather than definite because the sample size was small and clinically important
factors were not included in the dataset.

3. Results
3.1 Participant Characteristics

The study looked at 60 expecting women. Thirty were in the group that took calcium and
vitamin D, and the other thirty were in the group that took natural supplements. In the
calcium-vitamin D group, the people were 19 to 49 years old, and in the natural supplement
group, they were 18 to 52 years old. It was 30.0 + 8.3 years for the first group and 31.5 + 9.0
years for the second. It was not statistically important that the mean ages were different (p =
0.505). Most of the people who took part were between the ages of 20 and 30. It was found
that 14 women (46.7%) in the calcium-vitamin D group were between the ages of 20 and 30.
In the natural supplement group, the same was true for 12 women (40%). The overall
breakdown of age groups did not differ significantly between groups (chi-square p = 0.890).
In Table 1, you can see the starting age statistics for each supplemental group.

Table 1. Baseline age characteristics of pregnant women by supplementation group

Calcium- Natural-
Variable Vitamin D | Supplement Total (n=60) | p-value
Group (n=30) | Group (n=30)
Age, years, mean = SD 30.0£8.3 31.5+9.0 30.8 £ 8.6 0.505
Age range, years 1949 18-52 18-52 —
1820 years, n (%) 4 (13.3%) 3 (10.0%) 7 (11.7%) 0.890*
>20-30 years, n (%) 14 (46.7%) 12 (40.0%) 26 (43.3%)
>30-40 years, n (%) 8 (26.7%) 10 (33.3%) 18 (30.0%)
>40-52 years, n (%) 4 (13.3%) 5 (16.7%) 9 (15.0%)

Note. Total mean and SD were derived from grouped summary statistics. *p-value for overall
age-category distribution (chi-square).

3.2 Serum Calcium Values

The calcium status rating showed that serum calcium levels were low in both treatment
groups. Serum calcium levels in the calcium-vitamin D group ranged from 3.63 to 8.79, with
a mean of 6.51 £ 1.37. Serum calcium levels in the natural supplement group ranged from
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3.17 to 9.18, with a mean of 6.73 + 1.72. Based on the grouped results, the total mean was
about 6.62 + 1.55. The absolute mean difference between the groups was -0.22, which means
that the calcium-vitamin D group had a slightly lower mean. Welch comparison: p = 0.586
shows that this change was not statistically important. The blood calcium levels are shown in
Table 2 by fortification group, and the group means with standard deviation error bars are
shown in Figure 1.

Table 2. Serum calcium values by supplementation group

. . . Mean
Group Minimum | Maximum | Mean = SD Difference p-value
Calcium-Vitamin D group | 3.63 8.79 6.51+137 |-0.22 0.586
Natural-supplement group | 3.17 9.18 6.73 +£1.72 | Reference

Note. p-value from Welch comparison using group summary statistics.
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6.73 = 1.72

6.51 = 1.37
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|

Calcium-vitamin D Natural supplements
Figure 1. Mean serum calcium value by supplementation group. Error bars represent
standard deviation.

3.3 Frequency of Abnormal Calcium Status

Abnormal calcium levels were common in both groups. Ninety-six percent of the women in
the calcium-vitamin D group had poor calcium status, while only three percent of the women
had normal calcium status. It was decided that 23 out of 30 women in the natural supplement
group were odd and 7 out of 30 women were normal. Within the whole group of 60 women,
abnormal calcium status was reported by 52 (86.7%), and normal calcium status was reported
by 8 (13.3%). As a comparison, the risk ratio for abnormal calcium status was 1.26 (95% CI:
1.02-1.55) in the calcium-vitamin D group versus the natural supplement group. Using
Fisher's exact test, a p-value of 0.052 was near the significance level. Here is a summary of
the calcium status variation by supplements group in Table 3 and Figure 2.
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Table 3. Calcium status by supplementation group

Calcium LELBUT LTl Comparative
Status Vitamin D | Supplement Total (n=60) Es tinIl)a te
Group (n=30) | Group (n=30)
Abnormal 29 (96.7%) 23 (76.7%) 52 (86.7%) RR 1.26 (95% CI,
1.02-1.55)
Normal 1 (3.3%) 7 (23.3%) 8 (13.3%) Fisher exact p =0.052
Total 30 (100.0%) 30 (100.0%) 60 (100.0%) | —

Note. RR indicates risk ratio for abnormal calcium status in the calcium-vitamin D group
compared with the natural-supplement group.
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Figure 2. Distribution of normal and abnormal calcium status by supplementation group.
3.4 Integrated Interpretation of Results

The age spread of the two supplements groups was about the same. The numbers for the mean
blood calcium levels were close, and the change in mean calcium levels was not statistically
important. However, the whole group had a lot of cases of abnormal calcium status, and the
number of cases was higher among women who took calcium-vitamin D tablets. This trend
backs up the idea that the use of supplements recorded did not always match up with normal
serum calcium levels in this group. The result doesn't mean that taking calcium and vitamin D
supplements made calcium levels worse or that taking natural supplements was better. The
cross-sectional study could show changes in starting conditions, clinical risk, when
supplements were started, how well they were taken, food intake, or biological factors that
couldn't be measured.
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4. Discussion
4.1 Principal Findings

This cross-sectional study compared two different supplementation trends and found that a lot
of pregnant women had calcium levels in their blood that weren't normal. 86.7% of the
women in the group had an abnormal calcium status. This included 96.7% of the women who
took calcium-vitamin D supplements and 76.7% of the women who took natural supplements.
The recorded description said that the mean blood calcium levels were low, and there wasn't a
big difference between the groups. These results show that this pregnant group may have a lot
of calcium results that aren't normal, and that supplement use may not be enough to ensure
normal biological state. The results should be seen as informative and leading to new
hypotheses. The study didn't give out treatments or do long-term follow-up, and it wasn't
meant to test how well vitamins work. It's important to remember that the higher number of
problems in the calcium-vitamin D group is just an observational link in a clinical sample and
not proof that the supplement is dangerous.

4.2 Biological Interpretation of Calcium Status in Pregnancy

Calcium intake changes while a woman is pregnant. The mother's gut diet generally goes up
during pregnancy, and so does the baby skeleton's. The hormonal pathways of the mother also
change to protect both the mineralization of the fetus and the balance of minerals in the
mother (Kovacs & Kronenberg, 1997; Kovacs, 2005, 2016; Olausson et al., 2012; Prentice,
2000). These changes might be enough for some women, but they can hurt themselves if they
don't eat well, don't get enough vitamin D, have trouble absorbing nutrients, have kidney
disease, or don't take their pills as directed. Many of the people in this study who had an
abnormal calcium level may not be getting enough nutrients or energy. Calcium is generally
found in bones, but it also helps nerves and muscles work, blood vessels stay open, hormones
get released, and cells talk to each other (Peacock, 2010; Pu et al., 2016). Because the body's
needs for both the mother and the baby are linked, not getting enough calcium during
pregnancy can be clinically important.

Molecular classification, on the other hand, needs to be carefully understood as well. Calcium
can be ionized, complexed, or attached to proteins. Although ionized calcium is the physically
active part, albumin and other binding factors can change total calcium (McLean & Hastings,
1935; Robertson & Marshall, 1979). Blood thinning and changes in albumin levels during
pregnancy may lower total calcium without lowering ionized calcium in the same way. To
better understand why measuring calcium during pregnancy is more useful when looking at it
along with other factors like albumin levels, kidney function, vitamin D, PTH, magnesium,
and phosphate (Jafti et al., 2014; Nordin, 1976; Parfitt & Kleerekoper, 1980; Schneider &
Sherwood, 1975), this methodological issue is discussed.

4.3 Interpretation of Supplementation Patterns

It may not make sense that the calcium-vitamin D group has a higher number of abnormal
cells. But in an observational study, women who are already thought to be at a higher health
or clinical risk may be more likely to use supplements. Doctors may give calcium-vitamin D
to women who have symptoms, a history of low calcium, a restricted diet, low vitamin D, or a
higher reported chance of pregnancy. This is called "confounding by indication," and it can
make a group that has been given supplements look worse even though the supplements
themselves are not dangerous. There may also be unmeasured differences in the herbal
supplement group. Some women who use natural vitamins may already have a more varied
diet, eat more calcium-rich foods, look for health care in different ways, or start their
pregnancies at different times. If you don't have standard dose, length, adherence, dietary
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calcium projections, or initial metabolic state data, you should just describe the difference
between the groups and not get too excited about it. Recent studies on supplements have
shown that the biological effect of calcium or supplements related to calcium depends on how
much was taken at first, how often, how well, when, and what the result was (Buppasiri et al.,
2015; Ettinger et al., 2014; Imdad & Bhutta, 2012). This explanation fits with that research.

4.4 Relationship with Previous Literature

These findings support earlier research that found moms still have a big health problem when
they don't get enough calcium. Many studies around the world have found that pregnant
women don't get enough calcium from the food they eat. What the WHO says about calcium
pills (World Health Organization, 2018) shows that this issue is important for public health.
Some trials and reviews have focused on hypertensive diseases during pregnancy, not just
getting blood calcium levels back to normal. It has been studied whether calcium supplements
can help women prevent preeclampsia and other problems, especially those who don't get
enough calcium (Belizan et al., 1980, 1991; Gomes et al., 2022; Hofmeyr et al., 2018).
Vitamin D is still very important. Vitamin D helps the body receive calcium and keep
chemicals in balance, according to a lot of basic and clinical research (Haussler & McCain,
1977; Holick, 2007). People talk a lot about vitamin D levels and how they affect the health
of the mother and baby during pregnancy. But checking calcium levels by themselves doesn't
fully show how vitamin D and calcium are connected (Bodnar et al., 2007; De-Regil et al.,
2016; Roth et al., 2017; Saraf et al., 2016).

4.5 Clinical and Public Health Implications

The study backs up a more thorough review of nutrition before birth from a clinical point of
view. It is important to check a woman who says she takes vitamins for stomach problems,
drug interactions, maternal age, genetic markers, and the quality of her food when it is really
necessary. People who are getting guidance should be told about foods that are high in
calcium, the right way to take supplements, how to avoid buying goods twice, and how to
follow up on any strange lab results. Checking a woman's calcium level during pregnancy is
an important part of making sure she gets the nutrition she needs for her baby. Things like
how easy it is for pregnant women to get food, how well their doctors recommend calcium
pills, and how well the labs report their results all play a role in how well pregnant women get
calcium care. Organize programs to make screening, counseling, nutrition, and follow-up
better in places where people don't get enough calcium from their food.

4.6 Strengths and Limitations

Additionally, it has a special pregnancy dataset, two comparison groups that are similar, a
molecular finding that can be used in clinical settings, and a clear goal for description. There
are expectations of the effects, but no claims about reasons that aren't backed up by proof.
The study keeps the observed quality of the data. By mixing calcium chemistry, pregnant
food, and lab research, the study puts the data in a useful perspective. It also has some big
problems. The study only used 30 women in each group, which is relatively few. The study
didn't look at the number of kids, gravidity, gestational age, phase, calcium intake, vitamin D
level, albumin, PTH, phosphate, magnesium, kidney function, supplement amount, length,
time, obedience, or diseases that were already present. The study used the dataset to describe
the calcium state instead of measuring albumin-corrected or ionized calcium on its own. Due
to these issues, it's more difficult to distinguish between true hypocalcemia that has biological
effects and changes in total calcium that are brought on by pregnancy or protein binding.
Because the study was cross-sectional, it is not possible to say what caused the problems, and
the lab method and reference time could change how odd the state is classified.
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4.7 Future Research

In future research, potential forms that are bigger and have more than one point should be
used. These plans should get details like the number of babies, BMI, gestational age,
trimester, calcium intake from food, supplement type, dose, duration, adherence, and when
the first dose was given. They should also ask about biochemical markers like albumin,
ionized or corrected calcium, vitamin D, PTH, phosphate, magnesium, and renal function.
After getting advice or supplements, long-term follow-up would help find out if the calcium
status changes and if an abnormal calcium status is connected to heart disease, signs in the
mother, fetal growth, birth weight, the calcium status of the baby, or other clinical events.
More study needs to be done on the different ways people get calcium, like calcium from
food, calcium-vitamin D pills, foods that have had calcium added to them, and natural items
sold in stores. This will help researchers better understand the different types of exposure and
turn biochemical findings into antenatal nutrition strategies that can be used in real life.

5. Conclusion

Pregnant women in both supplements groups often had abnormal levels of calcium in their
blood. It's true that women who took calcium-vitamin D supplements were more likely than
women who took natural supplements to have abnormal findings, but this difference should
not be taken too seriously because the study was cross-sectional and didn't look at many
clinical, dietary, biochemical, laboratory, or supplementation-related factors. Findings do not
show a cause-and-effect link between dosage pattern and calcium levels. They say that
supplement use may not be enough to guarantee normal blood calcium levels during
pregnancy and that prenatal calcium testing should be understood in a larger clinical and
nutritional context.

6. Clinical Implications

* When it's truly necessary, doctors should check a woman's blood calcium level,
especially if she has symptoms, a bad diet, doesn't eat many calcium-rich foods, is
pregnant or is thought to be nutritionally deficient.

*  When possible, calcium readings should be understood along with vitamin D levels,
kidney function, phosphate, magnesium, albumin or ionic calcium, and any relevant
medical background.

* To better understand what molecular results mean in a clinical setting, antenatal
records should include information about the type of supplement, amount, length,
adherence, and calcium intake from food.

* Firm suggestions about changes in nutrition habits need bigger studies that look at
biochemistry and food in more detail.
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