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Abstract

Background: Mean cord hemoglobin concentration is approximately 17gm/dl and values below 14gm/dl are
considered abnormal, after 35 week of gestation. Amount of iron diverted to foetus is similar in a normal and in
iron deficient mother. The new-born iron stores are related to maternal iron status and timing of cord clamping.
Whether a maternal dietary iron transfer to the foetus is related to maternal iron status is still debated. Previous
studies on the relationship between maternal and neonatal iron status using multiple parameters showed
contrasting results. Estimation of hemoglobin of neonates from cord blood is useful in diagnosing neonatal
anemia.

Aim: (1) To study the impact of maternal hemoglobin on cord blood hemoglobin of newborn. (2) Observe
correlation between maternal and new-born iron levels and to correlate the effect of maternal hemoglobin levels
with birth weight of newborns.

Study Site: Study was carried out at Nalanda Medical College & Hospital, Patna.

Study Population: Pregnant mothers attending the labour room at Nalanda Medical College & Hospital, Patna
and their babies delivered were included in the study.

Study Design: Cross sectional study.

Study Period: One year (January 2024 to December 2024)

Results: The cross sectional study was conducted on 200 mother newborn pairs. Cord blood hemoglobin and
maternal hemoglobin was compared. The mean maternal hemoglobin level was 10.52+1.74, for anemic mother
it was 9.18£1.34, and for non anemic mothers it was 11.89+0.76. 31.68% mothers had mild anemia, 58.42%
mothers had moderate anemia whereas only 9.90% study mothers had severe anemia. The mean serum iron in
mothers was 108.06+37.19. The mean cord blood hemoglobin were 15.554+1.35 and mean cord blood iron level
was 148.69, SD- 36.00. Mean cord hemoglobin between anemic and non-anemic mothers were compared and
the difference between them was statistically significant with p<0.01. The mean cord hemoglobin among the
three groups (mild, moderate, severe) were compared with mean cord hemoglobin of the non-anemic group. The
difference between the groups were statistically significant with P values <0.01, <0.01 and <0.01 respectively.
Conclusion: Maternal anemia has a significant impact on the hemoglobin status of the newborn. There was
significant difference found between mean cord hemoglobin of newborns from anemic mothers that with
newborns from non-anemic mothers.
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Introduction

Iron deficiency anaemia is a common problem disease, and schistosomiasis; HIV infection and

especially in developing countries. Anaemia affects
nearly half of all pregnant women in the world:
52% in developing countries compared with 23%
in the developed world. The most common causes
of anaemia are poor nutrition, deficiencies of iron
and other micronutrients, malaria, hookworm
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haemoglobinopathies are additional factors. [1]
WHO defines maternal anaemia as haemoglobin
level less than 11 gm/dl during pregnancy. It is
further classified as mild (Hb levels: 10-
10.9gm/dl), moderate (Hb: 7- 9.9gm/dl) and severe
(Hb<7 gm/dl). [2] It is generally agreed that the
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most common forms of nutritional disorder during
pregnancy in developing & developed country are
iron deficiency anaemia (IDA) and folic acid
deficiency. [3]

Maternal iron deficiency during pregnancy may
hamper the development of foetal iron stores prior
to birth, and perhaps well into the first year of life
also and therefore increasing the risk of anaemia
during infancy. This has adverse consequences on
the neurological development of these infants. Iron
deficiency anaemia in pregnancy leads to decreased
placental weight and significantly reduced number
of placental cotyledons and thus is a risk factor for
preterm delivery, intra uterine growth retardation
and low birth weight and neonatal mortality.

However mounting evidences suggest that even
though infants of anaemic mothers are born with
adequate birth weight, they have low iron stores
and are more likely to develop anaemia. Infants
have low haemoglobin when their birth weight was
normal (>2500g) but mother was anaemic
(<11gm/dl). [4] Iron required for pregnancy (3—4
mg/d) is substantial and thus, risk of iron
deficiency and IDA increases with gestation,
particularly among the poor.

During pregnancy, anaemia increases 4-fold from
the 1st to the 3rd trimester in the low-income
women monitored as part of pregnancy nutritional
surveillance by the CDC. [5] Iron is actively
transported from mother to foetus.

In the iron deficiency state, there is up regulation of
iron transport protein in the placenta, which ensures
the adequate iron supply to the growing foetus. But
this protective mechanism might fail in severe
maternal anaemia leading to an insufficient iron
supply to the foetus & breast milk.

Women who do not take iron supplements
frequently deplete their iron stores during the
second and third trimesters of pregnancy and
haemoglobin  concentration is low  than
supplemented women. [6]

Singh et al.
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Umbilical cord haemoglobin is an important
haematological parameter which though promising,
is very much underutilized. It can be utilized for
early diagnosis of anaemia in new born babies. [7]
Cord serum iron, transferrin saturation and total
iron binding capacity have significant correlation
with maternal haemoglobin. Several studies have
reported a normal range of umbilical cord blood Hb
values taken from healthy term infants. Overall,
average Hb concentration at term is 16.8 g/dl, with
arange of 13.7-20.1 g/dl.

Methodology

This was a cross sectional study in which Pregnant
mothers attending the labour room in Nalanda
Medical College & Hospital, Patna and their babies
delivered were included.

All the pregnant mothers were taken to the ward
and an informed consent was obtained. All post-
partum women and their newborns, fulfilling the
inclusion criteria were selected. A total of 200
mother-newborn pairs were enrolled over a period
of one year.

* Blood sample from mother was collected
during routine investigation.

*  Cord blood was collected after delivery of the
newborn and also prior to expulsion of the
placenta.

*  Umbilical vein was identified and needle
insertion was done under all aseptic
precautions.

* Cord blood sample was collected from the
placental end of severed cord.

* About 5 ml of blood was aspirated from the
umbilical vein.

* EDTA blood samples was analyzed in the
pathology lab in automated analyzer for
hemoglobin estimation.

*  Plain sample of cord blood was used for iron
study.

/
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Figure 1: Method of Cord Blood Collection
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Equipment required for cord blood sampling

*  Gloves

*  Syringes 5 ml
*  Needles 21g
e  Plain bulb

*  EDTA bulb

e-ISSN: 0976-822X, p-ISSN: 2961-6042

*  Face shield
*  Clamps
*  Optional (ice and water)

Instructions for Collection of cord blood prior to
Expulsion of Placenta

Double clamping of the umbilical cord is done after delivery of the infant and also prior to

Proposed needle insertion site of the cord is sterilised with the antiseptic prep pad.

Needle insertion site should be just above the clamp that remains on the cord.

Collection of the blood is done as much, aiming to fill a minimum of 5 mL cord blood in the

expulsion of the placenta.

“e

¢

syringe

@

Collected cord blood put into EDTA and plain bulb
Chart 1:

Statistical Methods:

Data was entered and analysed using statistical
software Epi Info and Microsoft Excel. The
description of the data was done in form of
arithmetic mean +/- SD (or median [25 to 75 %
quartiles]) for quantitative data while in the form of
frequencies (%) for qualitative (categorical) data.
P-values of < 0.05 was considered significant. For
comparison of categorical variables (i.e to examine

the associations between qualitative/quantitative
variables), the chi-square test was used.

Results

This cross sectional study comprised of 200 mother
newborn pairs, in which we compared the maternal
hemoglobin and serum iron levels, with cord blood
hemoglobin and cord blood iron levels
respectively.

Table 1: Distribution of study subjects as per the age of mothers.

Age Group Number of Subjects Percentage of subjects
<20 yrs 1 0.5

20-25 yrs 47 23.5

25-30 yrs 88 44.0

30-35 yrs 53 26.5

35-40 yrs 11 5.5

>40 yrs 1 0.5

Total 200 100

Table 1 Mean age of mothers were — 27.80 yrs, SD- 4.23, Range — 19-43 yrs

Table 2: Distribution as per Gravida of mothers.

Gravida Number of subjects Percentage of subjects
Primi gravida 74 37

Multi gravida 126 63

Total 200 100

Table 3: Study subjects as per the anemia in mothers.

Group Number of subjects Percentage of subjects (%)
Anemic mothers 101 50.5

Non-anemic mothers 99 49.5

Total 200 100
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Table 3 showing the distribution of study subjects as per the anemia in mothers. The mean hemoglobin level
was 10.52+1.74, for anemic mother it was 9.18+1.34, and for non-anemic mothers it was 11.89+0.76.

49.5% non anemic 50.5% anemic

W anemic mothers

M non anemic mothers

Figure 1: Pie Chart Showing Number of anemic and Non-anemic Mothers

Table 4: Distribution of Anemic Mothers Based On Its Severity

Classification No of anemic mothers Percentage (%)
Mild- 10-10.9 gm/dl 32 31.68
Moderate- 9.9-7 gm/dl 59 58.42

Severe- <7 gm/dl 10 9.90

Table 4 Showing categorization of anemic mothers based on its severity.31.68% mothers had mild anemia,
58.42% mothers had moderate anemia whereas only 9.90% study mothers had severe anemia.
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o
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Mild anemic moderate anemic severe anemic

B No of anemic mothers

Figure 2: Bar Diagram Showing Number of Anemic Mothers Based On Its Severity

Fig 2 shows distribution of mothers as per severity of anemia. Maximum 59 (58.42%) study subjects were
moderate anemic.
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Table 5: Distribution of study subjects as per the serum iron in mothers.

Serum iron level

No of subjects

Percentage of subjects

<50 1 0.5
50-100 91 45.5
100-150 87 43.5
150-200 16 8
>200 5 2.5

Table 5 shows distribution of study subjects as per the serum iron in mothers. Maximum 45.5% study subjects
had serum iron in the range of 50-100. The mean serum iron in mothers was 109.18+36.27.

Table 6: Showing Distribution of study subjects as per mode of delivery

Mode of delivery No of patients Percentage of patients
Vaginal 75 37.5
LSCS 125 62.5

Table 7: Showing as per gestational age at time of delivery
Gestation Number of babies Percentage of babies
Term babies 181 90.5
Pre Term babies 19 9.5

Table 8: Showing Distribution of neonates as per sex.

Sex of neonates No Percentage
Male 115 57.5
Female 85 42.5

Table 9: Showing Distribution of babies as per birth weight.
Birth weight No percentage
>25kg 170 &5
<2.5kg 30 15

Table 10: Showing Distribution of study subjects as per cord blood hemoglobin

Cord blood HB No percentage
11-14 12 6
14-17 157 78.5
17-20 30 15
20-23 1 0.5

Table 10 Shows Distribution of study subjects as per cord blood hemoglobin. The mean cord blood hemoglobin

were 15.55+1.35.

Table 11: Study subjects as per cord blood iron level

Cord blood iron level No percentage
<100 20 10

100-200 168 84

200-300 12 6

Tablel1 Shows distribution of study subjects as per cord blood iron level. Maximum 84% study subjects had
cord blood iron level in the range of 100-200.Mean cord blood iron level was 148.69, SD- 36.00.

Table 12: Relation of maternal hemoglobin with birth weight of newborns
Maternal Hb (gm/dl) Number of patients Birth weight(in Kg) P Value
10-10.9 32 2.85+0.41 P=0.26
7-9.9 59 2.94+0.41 P=0.89
<7 10 2.88+0.43 P=0.63
>11 (normal) 99 2.95+0.44

Singh et al.
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Table 12 shows Relation of maternal hemoglobin with birth weight of newborns. Neonatal birth weight of
babies born among 3 groups (mild, moderate, severe anemic) were compared with babies born to non-anemic
mothers and the difference between them was not statistically significant with p=0.26, p= 0.89 and p= 0.63
respectively.

Table13: Showing Mean Age, Mean maternal hemoglobin and mean cord hemoglobin among anemic and
non-anemic Mothers.

Group Mean age Mean Maternal Hb Mean cord Hb P value
Anemic mothers 27.26£3.70 9.18+1.34 14.87+1.27 P<0.01
Non-anemic mothers 28.34+ 4.67 11.89+0.76 16.25+1.04

Table13 Shows Mean Age, Mean maternal hemoglobin and mean cord hemoglobin among anemic and non-
anemic Mothers. Mean cord hemoglobin between anemic and non-anemic mothers were compared and the
difference between them was statistically significant with p<0.01.

Table 14: Mean maternal hemoglobin among three groups (mild, moderate, severe) and mean cord blood
hemoglobin of newborns respectively.

Maternal Hb Mean Maternal Hb | No. of patients | Mean Cord blood Hb gm/dl | P value
gm/dl

Non-anaemic (>11gm/dl) | 11.89+0.76 99 16.25 + 1.04

Mild (10-10.9 gm/dl) 10.44+0.24 32 15.58+1.12 P<0.01

Moderate (9.9-7gm/dl) 8.98+0.87 59 14.75+1.12 P<0.01

Severe (<7gm/dl) 6.36 £0.37 10 13.294+0.85 P<0.01

The mean cord hemoglobin among the three groups (mild, moderate, severe) were compared with mean cord
hemoglobin of the non-anemic group. The difference between the groups were statistically significant with P
values <0.01, <0.01 and <0.01 respectively.

Table 15: Mean cord blood iron level in anemic and non-anemic mother.

No Mean cord blood iron level P value
Anemic mother 101 144.80+£32.59 P=0.12
Non-anemic mother 99 152.65+£38.94

Table 15 shows Mean cord blood iron level in anemic and non-anemic mother. When compared mean cord
blood iron level between anemic and non-anemic mothers then association was non-significant with p value-
0.12.

Table 16: Mean cord blood iron level among three groups (mild, moderate, severe) anemic mothers

Maternal Hemoglobin No of Study subjects | Maternal serum iron | Cord blood iron levels | Pvalue
Non-anaemic (>11gm/dl) | 99 116.414£37.05 152.65+38.94

Mild (10-10.9 gm/dl) 32 105.56+32.30 149.31 £28.46 P=0.65
Moderate (9.9-7gm/dl) 59 102.76+32.30 145.83 £35.88 P=0.27
Severe (<7gm/dl) 10 87.00£11.95 124.30 £13.06 P<0.05

The mean cord iron among the three groups (mild,
moderate, severe) were compared with mean cord
iron of the non-anemic group. When compared
cord blood iron of babies born to severe anemic
mothers with non-anemic mothers then difference
was significant with p value <0.05, however it was
non-significant when mild and moderate anemic
mothers compared with non-anemic mother with
p=0.65 and p=0.27 respectively.

Discussion

This is a cross sectional study, in which we have
compared the maternal hemoglobin and serum iron
levels, with cord blood hemoglobin and cord blood
iron levels respectively. In our study mean age of

Singh et al.

mothers was — 27.80 years, SD- 4.23. In study
Timilsina S et al [9] found the mean age of
pregnancy was 26.04 + 3.47 years, Moakhar HK et
al [14] found that mean age of the mother was 25.5
years. Similar mean age of pregnancy found by
Terefe B et al, [19] Mamoury GH et al [9], Kadry S
et al [15]. Age at the time of delivery is one of the
important factor affecting pregnancy outcome.
Mean age of anemic mothers was 27.26+3.70 years
and mean age of non-anemic mothers was 28.34+
4.67 years. Ramadoss D et al [10] found mean age

of anemic

and non-anemic

mothers

were

25.7942.22 and 25.72+2.46 respectively. Agrawal
R. et al [7] found that mean age of anemic and non-
anemic mothers were 26.72+ 1.34 and 25.82+2.32.
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These all studies had comparable mean maternal
age to our study. Alizadeh L et al [20] found that
mean age of pregnant women was 16.37 + 1.19
years. The reason for lower mean age was that,
study was carried out on adolescent females.

In our study we found 63% mothers were multi
gravida and 37% mothers were primi gravida. In
other similar study they also found results which is
almost comparable to our study, such as Timilisna
S et al [12] found 59.64% were multi gravida and
40.36% were primi gravida. Study by Shukla AK et
al [11] found 57.6% were primiparous whereas
42.4% were multiparous. Study by Terefe et al [19]
found that majority of mothers were primiparous
(64.0%; n =57).

Out of 200 mothers, 50.5% were anemic and 49.5%
were non-anemic. , Debbarma R et al [17] found
that 55% were anemic and 45% non-anaemic.
Among the anemic mothers 31.68 % of them had
mild anemia, 58.42% had moderate anemia and
9.90% severe anemia. In similar studies conducted
by Timilisna et al [12] and Agrawal R. et al [7] it
was found that 46.49% and 47% of the participants
were anemic respectively. Some studies which
shows very low prevalence of anemic mothers was
found in study by Rusia U et al and Paiva et al [26].
This variation of maternal hemoglobin depends on
many factors including age, parity, socioeconomic
conditions, education etc.

We found mean maternal hemoglobin in our study
to be 10.52+1.74gm/dl. Other studies by Timilisna
et al [12] and Qaiser DH et al also had similar
findings such as 11.14 + 1.39 g/dL and 11.5 +
1.1g/dl respectively.

In this study mean maternal hemoglobin among
non-anemic and anemic mothers were 11.89 + 0.76
gm/dl and 9.18+1.34 gm/dl. Other studies also have
comparable findings such as Agrawal R et al [7]
who found mean maternal hemoglobin in non-
anemic mothers was 11.23+0.34 gm/dl whereas
8.67+0.5 gm/dl in anemic mothers. Ramadoss D et
al [10], Hokama T et al., Sareen A et al [1] have
also found similer results. Hemoglobin level in
pregnant mothers is one of very important
predicting factors of outcome of pregnancy.

In our study the mean serum iron in mothers was
108.06+37.19. In other study done in maharajah
institute of medical scinces, Andhra Pradesh
government hospital by Swetha K et al [16] median
maternal iron was 85, which is lower than our
observations.

We found 62.5 % mothers were delivered by
LSCS, whereas only 37.5 % mothers were
delivered by normal vaginal delivery. Study by
Qaiser DH et al found that 67.08% were delivered
by spontaneous vaginal delivery and 32.92% by
elective caesarean section. Study by Terefe et al

Singh et al.
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[19] found Most of the babies were delivered
through vaginal delivery 78.7%. These results are
different than our results, because our hospital
being a tertiary care center, more patients with
difficult pregnancies and complications are
referred.

Among 200 babies delivered 181 were term babies
(90.5%) and 19 were preterm babies (9.5%).
Agrawal R. et al [7] in their study found 90 % full
term babies and 10% preterm babies, which is
almost similar to our study. Swetha K et al [16]
found among their study population, 72.7% term
and 27.3% preterm babies, which is slightly
different than our study.

We found 57.5% babies delivered were male
whereas rest 42.5% were female. In the population
census of 2011 it was revealed that Indian
population had 51.43% males, and 48.53% females.
In other studies such as Terefe et al [19] 50.6%
delivered were female whereas rest 49.4% were
male. Alizadeh L et al [20] found 50.72% males
whereas rest 49.28% were females.

In our study 85% babies were of more than 2.5 kg,
whereas only 15% babies were between 2.0 -2.5
kg. In other studies such as Terefe et al [19] 87.6%
babies were of normal birth weight whereas rest
12.4% babies were under weight. Alizadeh L et al
[20] found 95.65% babies were of more than 2.5 kg
whereas only 4.35% were of less than 2.5 kg. Our
results are comparable to other studies. Some
variation may be due to reasons including ANC
care, nutrition, patient education and many other
factors.

Neonatal birth weight in, anemic mothers (mild,
moderate, severe anemic) and non-anemic mothers
had no statistically significant difference with p
value p=0.26, p= 0.89 and p= 0.63 respectively.
Other studies like study by Lao TT et al and
Hokama T et al found Cord blood haematological
indices were not correlated with birth weight,
which is similar to our findings.

We found that mean cord blood Hemoglobin was
15.55+1.35gm/dl. Studies showing almost similar
results, such as Mamoury GH et al [9] found the
mean cord blood hemoglobin was 15.8 (range: 11-
21.4) g/dl, Timilsina S et al [12] found The mean
cord blood haemoglobin was in same range.

Mean cord hemoglobin of babies among non-
anemic and anemic mother it was 16.25+ 1.04
gm/dl and 14.87+1.27 gm/dl respectively. Mean
cord haemoglobin between anemic mothers and
non-anemic mothers were compared and the
difference  between them was statistically
significant with p < 0.01. This denotes that there is
an impact of maternal anemia on cord
haemoglobin. Our observation was similar to the
study done by Nadia et al [24] in Babylon
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University which showed a linear relationship
between maternal haemoglobin and cord
haemoglobin. Agrawal R. et al [7] found that mean
cord blood hemoglobin in non- anemic mothers
was 16.22+0.45gm/dl, whereas 14.06+1.2gm/dl
among anemic mothers. Mean cord hemoglobin
among the three maternal anaemia groups (mild,
moderate, severe) was 15.58+ 1.12, 1.75+ 1.12 and
13.29+ 0.85 respectively. It was compared with
mean cord hemoglobin of the non-anemic mothers
group (16.37+ 0.85) and the difference was
statistically significant with P value less than 0.01
in all 3 groups. This denotes that there is an impact
of maternal anemia on cord hemoglobin. Sweet et
al [30] in their study had shown that mothers with
iron deficiency anemia gave birth to newborn with
lower hemoglobin level. Debbarma et al [17],
Sareen A et al [1] also showed a linear relationship
between the cord and maternal hemoglobin similar
to our study. Marmoury GH et al [9] study differs
from our study as they reported that there was no
association between cord hemoglobin and maternal
hemoglobin level.

In our study when we compared mean cord blood
iron level between anemic mothers and non-anemic
mothers we found non-significant association with
p value- 0.16. It is reported that there is up
regulation of iron transport proteins in the placenta
in the iron deficiency state [6], this may result in
increase in iron levels in newborn of anemic
mothers. Contrary to our results Terefe B et al [19]
in their study enrolled 21 anemic mothers and 78
non-anemic mothers and found lower level of iron
in newborns delivered from Iron deficiency anemia
(IDA) mothers compared to non-anemic mothers.
According to them iron supply to the placenta and
the fetus is affected in maternal anemia and the
fetus takes iron in direct proportion to the levels
available in the mother.

When we compared cord blood iron of babies born
to severely anemic mothers with non-anemic
mothers it was found that cord blood iron level was
directly proportionate to the maternal iron levels.
This difference was significant with p value <0.05.
Indicating neonatal iron stores are affected in case
of severe maternal iron deficiency.

However it was non-significant when mild and
moderate anemic mothers group was compared
with non-anemic mothers with p=0.65 and p=0.27
respectively. It also indicates that upgradation of
iron transport is seen only in mild and moderate
anemia.

In a study by Swetha k et al [16] it was found that
there was a positive correlation between maternal
hemoglobin and neonatal iron. Paiva A et al [26]
found that iron status of pregnant women with mild
anemia does not seem to have a significant impact
on the iron levels of their children, which matches
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our findings.
Conclusion

* The mean maternal hemoglobin level was
10.52+1.74 gm/dl, for anemic mother it was
9.18+1.34 gm/dl, and for non-anemic mothers
it was 11.89+0.76. The mean cord blood
haemoglobin were 15.55+1.35 gm/dl.

*  Mean cord hemoglobin between anemic and
non-anemic mothers were compared and the
difference between them was statistically
significant with p<0.01

*  The mean cord hemoglobin among the three
groups (mild, moderate, severe) were
compared with mean cord hemoglobin of the
non-anemic group. The difference between the
groups were statistically significant with P
values <0.01, <0.01 and <0.01 respectively.

*  Cord blood iron of babies born to severely
anemic mothers when compared to non-anemic
mothers was found to be significant with p
value <0.05, however it was non-significant
with mild and moderate anemic mothers.

* Neonatal birth weight is not significantly
associated with maternal haemoglobin.

Limitation of the study

»  TIron status and maternal hemoglobin level was
not determined in the first and second
trimester. However, it is likely that mothers
who were anemic in the third trimester had
poor iron intake throughout their pregnancy
and this may lead to decreased cord
hemoglobin level.

* A major limitation of this study was that it has
not taken into account influence of other
maternal factors such as gestational diabetes on
neonatal iron level.

References

1. Sareen A. Maternal Anemia and its Effect on
Cord Hemoglobin. Ind Med Gaz. 2013;
(May):161-3.

2. S. C. Severe anemia and adverse pregnancy
outcome. Int J Reprod Contraception, Obstet
Gynecol. 2016; 13(December):3475-7.

3. Vaughn J, Brown J, Carter JP. The effects of
maternal anemia on infant behavior. J Natl
Med Assoc [Internet]. 1986; 78(10):963-8.
Available from: http://search.ebscohost.com/
login.aspx?direct=true&db=psyh& AN=1988-
08078 001 &lang=ja&site=ehost-live

4. Hemachitra J, Monisha A. Risk of infant
anemia in 3-6 months old babies and its
association with maternal anemia. Int J
Contemp Pediatr. 2018; 5(3):938.

5. Scholl TO. Iron status during pregnancy :

International Journal of Current Pharmaceutical Review and Research

503



International Journal of Current Pharmaceutical Review and Research

10.

11.

12.

13.

14.

15.

16.

17.

Singh et al.

setting the stage for mother and iron deficiency
in women. Am J Clin Nutr. 2005; 81:1218-23.
Akhter P, Momen M, Rahman N, Rahman S,
Karim R, Selim S, et al. Maternal Anemia and
its Correlation with Iron status of Newborn.
BIRDEM Med J. 2014; 4(1):27-32.

Agrawal R, Srivastava P. Cord blood
hemoglobin levels in relation to maternal
anemia. 2018; 5(7):351-4. Available from:
http://www.iosrjournals.org/iosr-jdms/papers/
Voll4-issue7/Version-2/G014723032.pdf
Qaiser DH, Sandila MP, Omair A, Ghori GM.
Correlation  of routine  haematological
parameters between normal maternal blood
and the cord blood of healthy newborns in
selected hospitals of karachi. J Coll Physicians
Surg Pakistan. 2013; 23(2):128-31.

Mamoury GH, Hamedy AB, Akhlaghi F. Cord
hemoglobin newborns in correlation maternal
hemoglobin in northeastern Iran. Iran J Med
Sci. 2003; 28(4):166-8.

Ramadoss D, Arumugam S. S. Impact of
maternal anaemia on cord blood haemoglobin.
Int J Contemp Pediatr. 2019; 6(3):1235.
Article R. Vitamin D deficiency in Saudi
Arabians: A reality or simply hype : 2018; 1-4.
Timilsina S, Karki S, Gautam A, Bhusal P,
Paudel G, Sharma D. Correlation between
maternal and umbilical cord blood in pregnant
women of Pokhara Valley: A cross sectional
study. BMC Pregnancy Childbirth. 2018;
18(1):1-5.

Babu ASKK, Venkatraman L, Anandan H.
Iron Status of Pregnant Women and Their
Newborns Using a  Combination of
Hematologic and Biochemical Parameters for
the Diagnosis of Iron Deficiency . of pregnant
women and their newborns using a.
2018;(4):6-10.

Moakhar HK, Sovizi B, Yazdi ME. The
Relationship between Maternal Haemoglobin
and Haematocrit with Low Birth Weight and
Preterm Labour. J Midwifery Reprod Heal.
2019; 7(1):1577-83.

Kadry E. Ethics necessary in health care a
review. Biometrics Biostat Int J. 2018;
7(4):326-36.

Suthaker, Smith, Stanley. Original Article.
Aqua  [Internet].  1998;  47(3):107-18.
Available from: http://doi.wiley.com/10.104
6/j.1365-2087.1998.00089.x

Debbarma R, Debbarma B, Devi MA. “Effect
of Maternal Anaemia on Cord Haemoglobin
and Birth Weight of Newborns.” IOSR J Dent
Med Sci Ver 1V [Internet]. 2015; 14(7):2279—

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

861. Available from: www.iosrjournals.org

. M NC, Prabhu AS, Saldanha PRM. Maternal

Anemia and Its Effect on Cord Blood
Hemoglobin and Newborn Birth Weight. IOSR
J Dent Med Sci Ver II [Internet]. 2015;
14(7):2279-861. Available from: www.iosrjou
rnals.org

Terefe B, Birhanu A, Nigussie P, Tsegaye A.
Effect of Maternal Iron Deficiency Anemia on
the Iron Store of Newborns in Ethiopia.
Anemia. 2015; 2015:1-6.

Alizadeh L, Raoofi A, Salehi L, Ramzi M.
Impact of Maternal Hemoglobin Concentration
on Fetal Outcomes in Adolescent Pregnant
Women. Iran Red Crescent Med J. 2014,
16(8):1-5.

Dane B, Arslan N, Batmaz G, Dane C. Does
maternal anemia affect the newborn? Tiirk
Pediatr Arsivi. 2018; 48(3):195-9.

Elgari M, Waggiallah H. Assessment of
hematological parameters of neonatal cord
blood in anemic and non-anemic mothers. J
Clin Exp Res. 2013; 1(2):22.

Ribot B, Aranda N, Viteri F, Hernandez-
Martinez C, Canals J, Arija V. Depleted iron
stores without anaemia early in pregnancy
carries increased risk of lower birthweight
even when supplemented daily with moderate
iron. Hum Reprod. 2012; 27(5):1260-6.
Al-Hilli NM. The Effect of Maternal Anaemia
on Cord Blood Haemoglobin & Newborn Birth
Weight. Karbala J Med. 2010; 2(March 2008).
Siddappa A. The Assessment of Newborn Iron
Stores at Birth: A Review of the Literature.
Neonatology. 2007; 92(2):73-82.

Patricia C Rondd II Regina A Pagliusi III
Maria do R D O Latorre IV Maria A A
Cardoso I Sheila S R Gondim I IH, Lutz Sao
José do Rio Preto A, de Azevedo Paiva A.
Adriana de A Paiva. Rev Saade Puablica. 2007,
41(3):321-7.

LH A. Anemia and iron deficiency: Effects on
pregnancy outcome. Am J Clin Nutr. 2000;

7(5):1280-4.
Steer P, Alam m. A, Wadsworth J, Welch A.
Relation between maternal haemoglobin

concentration and birth weight in different
ethnic groups. Bmj. 1995; 310(6978):489.
Ziaei S, Hatefnia E, Togeh G. Iron Status in
Newborns Born to Iron-Deficient Mothers.
Iran J Med Sci. 2003; 28(2):62-4.

Sweet DG. Study of maternal influences on
fetal iron status at term using cord blood
transferrin receptors. Arch Dis Child - Fetal
Neonatal Ed. 2001; 84(1):40F —43.

International Journal of Current Pharmaceutical Review and Research

504


http://doi.wiley.com/10.1046/j.1365-2087.1998.00089.x
http://doi.wiley.com/10.1046/j.1365-2087.1998.00089.x
http://www.iosrjournals.org/
http://www.iosrjournals.org/
http://www.iosrjournals.org/

