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Abstract

Introduction: Maternal nutrition, particularly Vitamin-D and calcium levels,
plays a crucial role in pregnancy outcomes. This study aimed to investigate
the relationship between maternal Vitamin-D deficiency and serum calcium
levels with primary Cesarean section (C-section) and postpartum hemorrhage
(PPH).

Methods: In this cross-sectional observational study, 110 pregnant women
from Chattogram Medical College Hospital and other private hospitals in
Chattogram were assessed from January 2022 to December 2023. Data were
collected on demographics, obstetric history, and maternal health, focusing
on Vitamin-D and calcium supplementation, delivery methods, and neonatal
outcomes.

Result: The participant group, predominantly aged 20-29 (61.82%) and
housewives (57.27%), showed diverse educational backgrounds with 31.82%
being illiterate. Nearly half were nulliparous (46.36%), with most pregnancies
planned (69.09%). Overweight was prevalent (42.73%), and irregular calcium
supplementation (74.55%) was common, while only 14.55% regularly took
Vitamin D supplements. Vaginal deliveries were predominant (69.09%),
with 20.00% experiencing PPH. Neonatal asphyxia was the most common
complication (22.73%). A significant Vitamin D deficiency (65.45%) was
observed, correlating positively with PPH (r=.322, p = 0.002) and negatively
with neonatal complications (r =-.233, p = 0.026).

Conclusion: The study underscores the significant role of maternal Vitamin-D
levels in the incidence of PPH and highlights the need for focused nutritional
counseling and supplementation in prenatal care to improve maternal and
neonatal health outcomes.
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Introduction

Maternal health during pregnancy is a critical determinant of both maternal
and neonatal outcomes. The period of gestation is not only a phase of physical
change but also a time when nutritional needs are heightened, directly impacting
the health and well-being of the mother and the developing fetus [1]. Among
the various nutrients essential during pregnancy, Vitamin-D and calcium stand
out due to their significant roles in maternal and fetal health. The importance
of maternal nutrition, particularly Vitamin-D and calcium, in the context of
pregnancy outcomes, cannot be overstated. Vitamin-D plays a crucial role in
the immune function and bone metabolism of both the mother and fetus, while
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calcium is vital for fetal skeletal development and maternal
bone preservation [2]. The deficiency of these nutrients during
pregnancy has been linked to various adverse outcomes,
including preeclampsia, gestational diabetes, and fetal
growth restriction [3]. Globally, the prevalence of Vitamin-D
deficiency and hypocalcemia in pregnant women is alarmingly
high. Studies have shown that Vitamin-D deficiency affects
a significant portion of pregnant women worldwide, with
varying prevalence rates depending on geographical location,
lifestyle, and dietary habits [4]. This deficiency is not only a
concern for maternal bone health but also has implications
for fetal development. The physiological roles of Vitamin-D
and calcium in pregnancy are multifaceted. Vitamin-D
is essential for the regulation of calcium and phosphate
metabolism, which is crucial for maintaining maternal and
fetal bone health and cellular processes [5]. Calcium plays
a pivotal role in muscular, nervous, and circulatory systems,
and its deficiency can lead to serious health issues for both
the mother and the fetus [6]. Deficiencies in Vitamin-D and
calcium during pregnancy have been associated with several
complications. Vitamin-D deficiency has been linked to an
increased risk of Cesarean section due to dystocia and may
affect the myometrium, potentially impacting labor and
delivery outcomes [7]. Similarly, altered calcium levels
can lead to various medical disorders in pregnancy and
poor neonatal outcomes [8]. Primary Cesarean section and
postpartum hemorrhage are significant complications in
obstetrics, often leading to increased maternal morbidity and
mortality. Recent research suggests a correlation between
Vitamin-D deficiency, altered calcium levels, and increased
risks of these complications [9]. For instance, a study found a
significant association between low maternal vitamin D levels
and increased rates of primary Cesarean section and uterine
atony, leading to postpartum hemorrhage [10]. However,
another study reported that vitamin D status at the time of
delivery was not a predictor of postpartum hemorrhage
overall or atonic postpartum hemorrhage, indicating
variability in findings and the need for further research [11].
Despite the growing body of evidence, there are gaps in
current research, particularly in studies directly correlating
Vitamin-D and calcium levels with the specific outcomes
of primary Cesarean section and postpartum hemorrhage.
Most existing studies are observational and do not establish
a clear causal relationship. This highlights the need for more
comprehensive observational studies to better understand
this relationship and its implications for clinical practice.
The potential implications of understanding the relationship
between maternal Vitamin-D and calcium levels and obstetric
complications are vast. Improved knowledge in this area could
lead to better prenatal care strategies, potentially reducing
the incidence of primary Cesarean sections and postpartum
hemorrhage. This, in turn, could contribute to improved
maternal and fetal outcomes, highlighting the importance of
nutritional assessment and intervention in prenatal care [12].
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Methods

This cross-sectional observational study was conducted
at Chattogram Medical College Hospital and other private
hospitals in Chattogram from January 2022 to December
2023. The study enrolled 110 currently pregnant women
who provided informed consent. Inclusion criteria were
limited to pregnant women between 32-40 gestational weeks,
while exclusion criteria encompassed those with planned or
ongoing abortions, pregnancy of <32 gestational weeks and
mothers with chronic diseases that could influence study
outcomes. Data were collected using a structured sheet,
capturing demographic details, obstetric history, lifestyle
factors, supplementation of calcium and Vitamin D, delivery
details, and neonatal outcomes. Key clinical measurements
included serum Vitamin-D and calcium levels. The primary
focus was to examine the association between maternal
Vitamin-D deficiency and serum calcium levels with the
incidence of delivery method and postpartum hemorrhage
(PPH). The study also focused on maternal and neonatal
outcome and complications. Statistical analysis was planned
to include descriptive and inferential statistics to assess the
relationships between the variables. Ethical approval for the
study was obtained from the institutional review boards of the
involved hospitals.

Table 1: Distribution of baseline demographic and socioeconomic
characteristics of the participants (N=110)

Variables Frequency Percentage
Age
<20 23 20.91%
20-29 68 61.82%
30-39 19 17.27%
Occupation
Housewife 63 57.27%
Service Worker 33 30.00%
Student 15 13.64%
Education Level
lliterate 35 31.82%
Primary 27 24.55%
SSC 27 24.55%
HSC 13 11.82%
Graduate 8 7.27%
Socioeconomic Status
Lower class 16 14.55%
Lower Middle Class 44 40.00%
Upper Middle Class 35 31.82%
Upper Class 16 14.55%
Residence

Rural 65 59.09%
Urban 41 37.27%
Semi-Urban 4 3.64%
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Results

In the study involving 110 participants, the distribution
of baseline demographic and socioeconomic characteristics
revealed a diverse group. The majority of participants were
in the age group of 20-29 years, accounting for 61.82%,
followed by those under 20 years (20.91%), and 30-39 years
(17.27%). Regarding occupation, over half of the participants
were housewives (57.27%), with service workers comprising
30.00%, and students making up 13.64%. The educational
levels varied: 31.82% were illiterate, 24.55% had primary
education, another 24.55% completed secondary school
(SSC), 11.82% had higher secondary education (HSC), and
7.27% were graduates. In terms of socioeconomic status, the
largest group was the lower middle class (40.00%), followed
closely by the upper middle class (31.82%). The lower and
upper classes each represented 14.55% of the participants.
The majority of participants resided in rural areas (59.09%),
with urban residents making up 37.27%, and a small fraction
from semi-urban areas (3.64%).

Table 2: Distribution of participants by obstetric history and
characteristics (N=110)

Variables Frequency Percentage
Parity
Nulliparity 51 46.36%
Primipara 33 30.00%
2-3 parity 25 22.73%
>3 parity 5 4.55%
Gravida
Primi gravida 45 40.91%
2nd Gravida 29 26.36%
3rd Gravida 25 22.73%
4th Gravida 10 9.09%
5th Gravida 1 0.91%
Planning of Pregnancy
Planned 76 69.09%
Unplanned 34 30.91%
Antenatal Checkup
Regular 63 57.27%
Irregular 46 41.82%
No Antenatal Care 1 0.91%
Adverse Obstetric History
Yes 40 36.36%
No 70 63.64%
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The obstetric history and characteristics of the 110
participants in the study showed a diverse range of
experiences. In terms of parity, nearly half of the participants
were nulliparous (46.36%), followed by primiparas (30.00%),
those with 2-3 children (22.73%), and a smaller group with
more than three children (4.55%). Regarding gravidity,
primi gravidas constituted the largest group (40.91%),
followed by those in their second pregnancy (26.36%),
third pregnancy (22.73%), fourth pregnancy (9.09%), and a
minimal percentage in their fifth pregnancy (0.91%). When
it came to pregnancy planning, a majority of the pregnancies
were planned (69.09%), while 30.91% were unplanned.
Regular antenatal checkups were reported by 57.27% of
the participants, 41.82% had irregular checkups, and a very
small fraction (0.91%) did not receive any antenatal care.
Additionally, 36.36% of the participants had an adverse
obstetric history, whereas 63.64% did not report any such
history.

In the study comprising 110 participants, the distribution
of maternal health and lifestyle factors presented a varied
picture. Body Mass Index (BMI) categories showed that the
largest group was overweight (42.73%), followed by those
with a healthy weight (31.82%), obese (24.55%), and a very
small percentage falling into the morbidly obese category
(0.91%). Regarding smoking habits, only a minority of

Table 3: Distribution of participants by maternal health and lifestyle
factor (N=110)

Variables Frequency Percentage
BMI
Healthy Weight 35 31.82%
Overweight 47 42.73%
Obese 27 24.55%
Morbidly Obese 1 0.91%
Smoker
Yes 7 6.36%
No 103 93.64%
Calcium Supplement During Antenatal Period

Regular 28 25.45%
Irregular 82 74.55%
No 0 0.00%

Vitamin D Supplement During Antenatal Period

Regular 16 14.55%
Irregular 58 52.73%
No 36 32.73%
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the participants were smokers (6.36%), while a significant
majority (93.64%) did not smoke. When it came to calcium
supplementation during the antenatal period, a quarter of the
participants (25.45%) reported regular supplementation, but
a notable majority (74.55%) had irregular supplementation
habits, and none of the participants reported abstaining from
calcium supplements entirely. Vitamin D supplementation
showed that only 14.55% of the participants took it regularly
during their antenatal period, more than half (52.73%) had
irregular supplementation, and a substantial proportion
(32.73%) did not take Vitamin D supplements at all.

In the study of 110 participants, the distribution of
delivery details and complications revealed diverse childbirth
experiences. The timing of delivery varied, with 46.36%
of participants delivering at 39-40 weeks, 30.00% at 37-
38 weeks, and 24.55% delivering between 40-42 weeks.
Regarding the mode of delivery, a majority of the participants
(69.09%) had vaginal deliveries, while 30.91% underwent
Cesarean sections. Delivery complications were reported in
a significant portion of the cases. The majority of participants

Table 4: Distribution of participants by delivery details and
complications (N=110)
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(56.36%) experienced no complications during delivery.
However, 32.73% faced prolonged labor, 9.09% had
obstructed labor, and a small percentage (1.82%) experienced
preterm labor.

In the study involving 110 participants, the incidence of
Postpartum Hemorrhage (PPH) was a significant aspect of the
findings. The data revealed that 20.00% of the participants
experienced PPH, while a substantial majority, 80.00%, did
not encounter this complication.

In the study with 110 participants, the distribution of
neonatal outcomes highlighted various aspects of newborn
health. The majority of the newborns (63.64%) did not
experience any complications. However, neonatal asphyxia
was observed in 22.73% of the cases, making it the most
common complication among the participants' newborns.
Other complications included very low birth weight (6.36%),
stillbirth (3.64%), congenital anomalies (1.82%), and neonatal
jaundice (0.91%). Regarding fetal weight, a significant
majority of the newborns (68.18%) had a birth weight in the
range of > 2.5-3.5kg. Those with a birth weight of less than
2.5kg accounted for 24.55% of the cases, and 7.27% of the
newborns had a birth weight greater than 3.5kg.

Variables ‘ Frequency Percentage Table 5: Distribution of participants by neonatal outcome (N=110)
Time of Delivery Variables Frequency Percentage
At 37-38 weeks 33 30.00% L
Complications
at 39-40 weeks 51 46.36%
40-42 weeks 27 24.55% No Complications 70 63.64%
Mode of Delivery Neonatal Asphyxia 25 22.73%
Vaginal 6 69.09% Congenital anomaly 2 1.82%
Cesarean Section 34 30.91%
: R Very low birth weight 7 6.36%
Delivery Complications
No 62 56.36% Stillbirth 4 3.64%
Prolonged Labor 36 32.73% Neonatal jaundice 1 0.91%
0,
Obstructed labor 10 9.09% Fetal Weight
Preterm Labor 2 1.82%
< 2.5kg 27 24.55%
Incidence of Postpartum 22.5-3.5kg 75 68.18%
Hemorrhage > 3.5kg 8 7.27%

= Yes = No

Figure 1: Incidence of Postpartum Hemorrhage among the
participants (N=110)

Table 6: Distribution of participants by serum vitamin D and
Calcium levels (N=110)

Variables ‘ Frequency Percentage
Serum Vitamin D
Deficient 72 65.45%
Normal 38 34.55%
Serum Calcium
Below Normal 13 11.82%
Normal 97 88.18%
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Correlation variables

Pearson
i P Correlation
Serum vitamin
D level
Sig. (2-tailed)
Pearson
Serum Calcium Correlation
level
Sig. (2-tailed)
Pearson
Postpartum Correlation
hemorrhage
Sig. (2-tailed)
Pearson
Correlation
Need for NICU
Sig. (2-tailed)
Pearson
Correlation
Fetal weight
Sig. (2-tailed)
Pearson
Mode of Correlation
delivery
Sig. (2-tailed)
Pearson
i Correlation
Delivery
complications
Sig. (2-tailed)
Pearson
Neonatal Correlation
complications
Sig. (2-tailed)

Table 7: Bivariate Correlation

S.erur.n Serl:lm Postpartum Need Fetal Mode of Delivery Neonatal
vitamin | Calcium hemorrhage for weight | delive complications | complications
Dlevel level % | Nicu 9 b p P

.335" 322" 0.111 0.143 -0.163 -0.063 -.233"

1

0.001 0.002 0.294 0.176 0.122 0.554 0.026

335 0.154 234" 0.199 0.101 -0.032 -.334"
1
0.001 0.144 0.026 0.059 0.34 0.761 0.001
322" 0.154 0.113 0.155 -.326" -.361" -0.206
1
0.002 0.144 0.288 0.142 0.002 <0.001 0.05
0.111 234 0.113 -0.008 -0.068 -.235 -.386"
1
0.294 0.026 0.288 0.938 0.522 0.025 <0.001
0.143 0.199 0.155 -0.008 0.159 -0.121 -.284"
1
0.176 0.059 0.142 0.938 0.131 0.252 0.006
-0.163 0.101 -.326" -0.068 0.159 416" -0.019
1
0.122 0.34 0.002 0.522 0.131 <0.001 0.858
-0.063 -0.032 -.361" -.235 -0.121 416~ 0.183
1
0.554 0.761 <0.001 0.025 0.252 <0.001 0.082
-.233 -.334" -0.206 -.386" -.284" -0.019 0.183
1

0.026 0.001 0.05 <0.001 0.006 0.858 0.082

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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In the study of 110 participants, the distribution of serum
Vitamin D and Calcium levels revealed notable findings. A
significant proportion of the participants, 65.45%, were found
to have deficient levels of serum Vitamin D, while 34.55% had
normal levels. This indicates a high prevalence of Vitamin D
deficiency among the study population. In contrast, the serum
Calcium levels presented a different picture. The majority
of participants, 88.18%, had normal serum Calcium levels,
while only a smaller group, 11.82%, exhibited below-normal
levels.

In the study involving 110 participants, the bivariate
correlation analysis revealed several significant relationships.
Serum Vitamin D levels were positively correlated
with serum Calcium levels (r = .335, p = 0.001) and the
incidence of postpartum hemorrhage (r = .322, p = 0.002),
but negatively correlated with neonatal complications
(r=-.233,p=0.026). Serum Calcium levels showed a positive
correlation with the need for NICU (r = .234, p = 0.026) and
a negative correlation with neonatal complications (r =-.334,
p=0.001). Postpartum hemorrhage was negatively correlated
with the mode of delivery (r =-.326, p = 0.002) and delivery
complications (r =-.361, p <0.001). The need for NICU was
negatively correlated with delivery complications (r = -.235,
p = 0.025) and neonatal complications (r = -.386, p < 0.001).
Fetal weight showed a significant negative correlation with
neonatal complications (r = -.284, p = 0.006). Additionally,
the mode of delivery was positively correlated with delivery
complications (r = .416, p <0.001).

Discussion

The demographic and socioeconomic characteristics of
our study population, predominantly comprising women
in the age group of 20-29 years (61.82%) and primarily
housewives (57.27%), reflect a diverse group. This diversity
is crucial as it mirrors the general population, providing a
comprehensive perspective on maternal health. The high
percentage of illiteracy (31.82%) among participants is
noteworthy and aligns with findings from other regions,
indicating a potential link between educational status and
maternal health outcomes [13,14]. Our study revealed that
nearly half of the participants were nulliparous (46.36%),
with a majority of the pregnancies being planned (69.09%).
Regular antenatal checkups, reported by 57.27% of our
participants, are essential for monitoring pregnancy progress
and identifying potential complications [15]. The fact that
a large group of participants was overweight (42.73%) is
concerning, as maternal obesity is known to be associated
with adverse pregnancy outcomes [16]. The irregular calcium
supplementation habits (74.55%) and low regular intake of
Vitamin D supplements (14.55%) observed in our study are
alarming, considering the crucial role of these nutrients in
pregnancy [17,18]. In terms of delivery details, our finding
that 46.36% of participants delivered at 39-40 weeks, with a
majority having vaginal deliveries (69.09%), is in line with
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standard obstetric practice. However, the high incidence of
delivery complications (43.64%), particularly prolonged
labor (32.73%), and the observed incidence of PPH (20.00%),
are significant. These findings are higher than some reported
rates and suggest the need for enhanced monitoring and
intervention strategies during labor [19]. Neonatal outcomes
in our study were generally positive, with 63.64% of
newborns not experiencing any complications. However,
the occurrence of neonatal asphyxia in 22.73% of cases is a
critical concern, as it is a leading cause of neonatal morbidity
and mortality globally [20,21]. The majority of the newborns
having a birth weight within the normal range (> 2.5-3.5kg)
is reassuring and indicative of adequate maternal and fetal
health during pregnancy. In our study, the correlation analysis
revealed significant insights into maternal and neonatal
health. Serum Vitamin D levels showed a positive correlation
with both serum Calcium levels (r = .335, p = 0.001) and
the incidence of postpartum hemorrhage (PPH) (r =.322,p =
0.002), suggesting a crucial role of Vitamin D in pregnancy
outcomes. Interestingly, these levels were negatively
correlated with neonatal complications (r =-.233, p = 0.026),
indicating a complex interplay between maternal Vitamin
D status and neonatal health. Similarly, serum Calcium
levels were positively correlated with the need for NICU (r
= .234, p = 0.026), highlighting the importance of calcium
in neonatal well-being. However, a negative correlation with
neonatal complications (r = -.334, p = 0.001) was observed,
aligning with findings from other studies that emphasize the
protective role of adequate calcium levels [22,23]. The mode
of delivery was intricately linked with both PPH and delivery
complications, as indicated by the negative correlations (r =
-.326, p=0.002 and r =-.361, p < 0.001, respectively). This
aligns with research suggesting that certain delivery methods
may influence the risk of complications [24,25]. Furthermore,
the need for NICU care showed a negative correlation with
delivery complications (r = -.235, p = 0.025), reinforcing the
notion that more complex deliveries might lead to increased
neonatal care requirements.

Limitations of the Study

The study was conducted in one of the public medical
college and a few private hospitals of Chittagong,
encompassing a small sample size. So, the results may not
represent the whole community.

Conclusion

In conclusion, our study provides valuable insights into
the complex interplay between maternal health, particularly
Vitamin D and Calcium levels, and their impact on pregnancy
and neonatal outcomes. The demographic and socioeconomic
characteristics of our participants, predominantly young
women and housewives with varied educational backgrounds,
reflect the diverse nature of the population studied. The high
prevalence of Vitamin D deficiency among these women and
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its significant correlation with the incidence of postpartum
hemorrhage highlight the critical role of adequate Vitamin
D levels in maternal health. Additionally, the positive
correlation of serum Calcium levels with neonatal health
underscores the importance of this nutrient in the early stages
of life. Our findings also draw attention to the high rates of
delivery complications and the notable incidence of neonatal
asphyxia, emphasizing the need for enhanced prenatal care
and nutritional management. The correlations observed
between maternal nutrient levels, delivery methods, and
neonatal outcomes suggest that comprehensive and targeted
interventions are essential to improve maternal and neonatal
health outcomes.
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