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Abstract 

Maternal factors have an effect on the birth weight. As a result of which, there is a high prevalence of low birth 

weight (LBW) babies. LBW babies have less nutrient reserve. Protein and iron are the key elements for neonatal 

growth and development. Deficiency of trace elements during intrauterine period is closely related to morbidity 

and mortality of the newborn. To assess the umbilical cord blood nutrients in low birth weight and normal birth 

weight babies. The present cross section study was conducted from 2011 to 2012 at Sarojni Nagar PHC, 

Lucknow, Uttar Pradesh, India. Study subjects included pregnant women who were registered in the third 

trimester of pregnancy at PHC Sarojni Nagar and followed up till delivery. Maternal biosocial characteristics like 

age, parity, height, weight and haemoglobin were recorded. Cord blood was collected from 42 LBW and 67 

NBW babies delivered at the PHC Sarojni Nagar. In cord blood, serum iron, TIBC, serum protein and serum 

albumin were investigated. As evident from results s. protein, s. albumin and s. iron were significantly low in 

LBW babies than normal birth weight babies. In low birth weight group, serum protein, albumin and iron were 

insignificantly low in preterm than term LBW. TIBC showed inverse relationship, level of TIBC was high in 

LBW than NBW. In low birth weight group TIBC was also significantly high in preterm. LBW babies are born 

with significant lower nutrition reserve at birth. Finally this study can be integrated with existing health 

programme for better development of low birth weight babies and accordingly to provide supplementary nutrition 

to the pregnant women and low birth weight babies.   
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INTRODUCTION   
Low birth weight (LBW) is the key determinant of neonatal 
mortality, morbidity, subsequent growth and developmental 
retardation and also early onset of adulthood diseases1. The 
rates of preterm delivery and low birth weight neonates have 
increases in the resent years in spite of increase antenatal 
visits2. Metabolic demands increase in pregnancy, both for 
the mother and for the developing fetus3. Nutritional reserve 
especially micronutrient stores are considered low in low 
birth weight babies at birth. The extent of nutritional 
deficiency in preterm and term low birth babies is likely to be 
different. Preliminary data in this regard in developing 
countries like India is scanty and still to be explored in larger 
sense. In developing countries 98 % of preterm delivery 
occurs due to nutritional deficiency4. Furthermore, other 
nutritional deficiencies such as deficiency of protein, 
vitamins etc. may also be responsible for preterm delivery 
especially in developing countries2. Albumin acts as a 
transport protein for trace elements. In addition to this, 
protein deficiency, especially deficiency of albumin and 
globulin may also be responsible for decreased maternal 
plasma Cu concentration, as they act as Cu-binding vehicle5,6. 
Deficiency of trace elements during intrauterine existence is 
closely related to mortality and morbidity of the newborn7. 

Anaemia is often the consequence of iron deficiency, when 
dietary intake of iron is low, preterm and low-birth-weight 
infants are at risk of iron deficiency as a result of reduced 
foetal iron stores8. The status of these elements will have 
impact on normal growth and development of the foetus 
inside the womb9. Current recommendations for nutritional 
and micronutrient supplementation and complementary 
feeding for LBW babies need to be modified based on the 
differences between low birth weight and normal birth weight 
babies. Therefore we undertook this study with the objective 
to look at key biochemical and clinical parameters of a group 
of low birth weight at birth including preterm and term babies 
and to stabilise the role of cord blood nutrient and 
determining the birth weight of babies in different group.  
 
MATERIAL AND METHODS  
This descriptive study was conducted from Oct 2011 to May 
2012 at primary health centre (PHC) Sarojni Nagar in district 
Lucknow, Uttar Pradesh, India. Study subjects included 
pregnant women who were registered in the third trimester of 
pregnancy at PHC Sarojni Nagar and followed up till 
delivery. The sample size was calculated to be 323, taking 
prevalence of low birth weight as 28 %10, with relative 
precision of 20 % and design effect of 1.25. Out of these 323 
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pregnant women, 291 could be followed up and amongst 
these 287 pregnant women delivered a live baby. The birth 
weight was measured in these 287 live births. In 287 births, 
82 were LBW and 205 were normal birth weight (NBW). 
Due to feasibility constraints, cord blood could be collected 
only from babies of those women, who delivered at the PHC 
in the daytime. Cord blood could be collected from 42 LBW 
and 67 NBW babies with the help of doctor/staff conducting 
delivery at the PHC Sarojni Nagar. Data collection was done 
on two occasions. The pregnant women attending the PHC 
during the third trimester were interviewed with the help of a 
pre-designed and pre-tested structured questionnaire to study 
their socio-demographic profile. Socioeconomic status of the 
family was assessed using modified Pareek’s socioeconomic 
scale. Anthropometric measurement followed by laboratory 
testing of haemoglobin of pregnant women by Sahli’s method 
was done. Pregnant women were examined per abdominally 
with the help of lady medical officer to correlate the date of 
last menstrual period (LMP) as told by the pregnant women. 
For the assessment of gestational age clinical and 
ultrasonogram criteria was used. Follow-up of the pregnant 
women was done during delivery and the birth weight of 
newborn was recorded with the help of a baby weighing 
machine immediately following delivery. Weight was 
measured up to minimum of 100 g. Written consent was 
taken from the subjects for umbilical cord blood collection. 
Umbilical cord blood (5 ml) was collected from the placenta 
of all the subjects within five minutes of delivery into plain 
tubes and centrifuged for 8 minutes. After centrifugation of 
blood, serum was separated in eppendroff tube. In umbilical 

cord blood, serum iron, TIBC, serum protein and serum 
albumin were investigated in the department of pathology, 
KG Medical University, Lucknow, India. The source of 
chemicals, substrates and diagnostic kits for analysis were 
first identified as per standardized procedures. Specific 
colorimetric assays were done for total protein (Biuret), 
Serum Albumin (Bromocresol Dye), iron and TIBC 
(Ferrozine method). Collected data were tabulated and 
analysed with the help of SPSS 17. Chi square test and t-test 
were used. Pearson’s correlation coefficient was used to 
assess the relationship between birth weight and cord blood 
nutrients. Significance level was set at p value < 0.05.  
 
RESULT  
Out of 287 babies born during a one year of study, about 82 
were LBW and 205 were NBW. In these subjects cord blood 
were collected from 42 LBW babies and 87 NBW babies. In 
maternal characteristics anthropometric, social and nutritional 
parameters were taken. In anthropometric measurements 
weight of pregnant women was significantly different in low 
birth weight babies and normal birth weight babies. Mean 
weight of pregnant women of LBW group was 48.7 ± 6.2 kg 
and NBW group was 50.7 ± 7.2 kg. In social characteristics 
socioeconomic status and age were significantly differed 
between LBW and NBW. Mean age of pregnant women in 
LBW and NBW group were 23.0 ± 3.0 years and 25.7 ± 3.5 
years respectively. In nutritional parameter haemoglobin 
status and iron intake were significantly different in both 
group [Table 1]. 

 
Table 1: Maternal characteristics of subjects whom cord blood were collected 

 
Parameters Low birth Weight (n = 42) Normal birth Weight (n = 67) P-value 
Age (mean) 23.0 ± 3.0 25.7 ± 3.5 < 0.001 

Height (mean) 148.3 ± 5.6 149.0 ± 5.8 0.383 
Weight in third trimester (mean) 48.7 ± 6.2 50.7 ± 7.2 0.028 

Haemoglobin 9.2 ± 1.5 10.3 ± 1.3 < 0.001 
Parity  

≤ 2 38 (90.5 %) 54 (80.6 %) 0.169 
> 2 4 (9.5 %) 13 (19.4 %) 

Education 
Illiterate 12 (28.6 %) 18 (26.9 %) 0.846 
Literate 30 (71.4 %) 49 (73.1 %) 

Socioeconomic status 
Class III 4 (9.4 %) 18 (26.9 %)  

0.04 Class IV 24 (57.1 %) 37 (55.2 %) 
Class V 14 (33.3 %) 12 (17.9 %) 

Protein (g/day) intake 55.6 ± 10.6 59.0 ± 12.8 0.154 
Iron (g/day) intake 27.7 ± 5.2 31.1 ± 6.0 < 0.001 

 
Mean weight of newborn was 2.62 ± 0.45 kg. In low birth weight group, mean weight of term LBW and preterm LBW were 2.13 ± 0.16 kg and 2.11 ± 0.16 kg 

respectively 
 

Table 2: Mean birth weight of study group 
 

 
Study group 

Birth weight (kg) 
Mean SD Range 

Minimum Maximum 
Low birth weight 2.10 0.16 1.50 2.40 

Term low birth weight 2.13 0.16 1.50 2.40 
Preterm low birth weight 2.11 0.16 1.80 2.40 

Normal birth weight 2.87 0.36 2.50 4.00 
Mean birth weight 2.62 0.45 1.50 4.00 

 
In LBW serum level of protein, albumin and iron were below the expected normal range but TIBC was more than the expected normal range. The difference 

observed in the biochemical parameters between LBW and NBW was statistically significant 
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Table 3: Comparison of LBW and NBW on the basis of their cord blood biochemical parameters 

 
Parameters Low Birth Weight (n = 42) Normal birth weight (n = 67) P value 

Total protein (g/dl) 
(4.6-7.6) 

4.5 ± 0.9 6.9 ± 0.9 < 0.001 

S. albumin (g/dl) 
(2.5-3.4) 

2.4 ± 0.6 3.8 ± 0.6 < 0.001 

TIBC (µg/dl) 
(60-175) 

265.6 ± 23.1 231.8 ± 54.6 < 0.001 

S. iron (µg/dl) 
(100-250) 

68.1 ± 22.0 153.1 ± 24.6 < 0.001 

 
There was no statistically significant relation between preterm and term babies for the s. protein, albumin and iron value. However the difference in serum 

TIBC between the preterm and term Low Birth Weight babies was found to be statistically significant 
 

Table 4: Preterm and term LBW babies on the basis of their cord blood biochemical parameters 
 

Parameters Low Birth Weight (n=42) p-value 
Preterm (n = 19) mean ± SD Term (n = 23) mean ± SD 

Total protein (g/dl) 
(Preterm 4.3-7.6) 

(Term 4.6-7.4) 

 
4.3 ± 0.8 

 
4.7 ± 1.0 

 
0.212 

S. albumin (g/dl) 
(Preterm 1.8-3.0) 

(Term 2.5-3.4) 

 
2.4 ± 0.5 

 
2.5 ± 0.7 

 
0.639 

TIBC (µg/dl) 
(60-175) 

276.4 ± 22.7 256.7 ± 19.8 0.005 

S. iron (µg/dl) 
(100-250) 

66.8 ± 27.5 69.1 ± 16.7 0.738 

 
Birth weight was showed significant correlation with umbilical cord nutrients. Serum protein, serum albumin and serum iron were directly correlated but TIBC 

was inversely correlated with birth weight 
 

Table 5: Pearson correlation coefficient between birth weight and cord blood nutrients 
 

Parameter Cord blood nutrient Pearson coefficient (r2) P value 
 

Birth weight 
S. protein 0.590 < 0.01 
S. albumin 0.544 < 0.01 

S. iron 0.697 < 0.01 
S. TIBC -0.201 0.036 

 
DISCUSSION  
In India low birth weight is major problem, where the 
prevalence of low birth babies is high up to 28 percent10. 
Birth weight of a baby is a good indicator for mother’s health 
and nutritional status, as well as outcome for survival, 
growth, long-term health and psychosocial development of 
the baby11,12. LBW babies weighing less than 2.5 kg; face a 
greater risk of dying and is the main contributor with respect 
to neonatal, infant and under five mortality. Out of those who 
survive have impaired immune function and have increased 
risk of early onset of adulthood diseases like diabetes and 
heart disease later in life, as per the ‘Barker hypothesis’13 and 
the ‘foetal origin of adulthood disease (FOAD) hypothesis1. 
They are also likely to remain malnourished and may have 
lower IQ and cognitive disabilities leading to school failure 
and learning difficulties11,12. The lower nutrient levels at birth 
are liable to be further lowered by recurrent infection, 
inappropriate feeding habits, so they need nutritional 
surveillance, extra feeding and nutrient supplements. Growth 
alteration and developmental delays is the rule in those to 
continue to be malnourished14. It has been reported earlier 
that very low levels of micronutrient documented in children 
with malnutrition15 and the positive outcome in growth has 
been documented extensively using comprehensive early 
interventions including nutritional and developmental 
inputs15,16. The result of iron deficiency in neonatal period is 
affecting the production of neurotransmitters dopamine, 
serotonin and GABA. So it is believe that iron deficiency 
causes irreversible, decreasing physical stigma, cognitive 

ability and learning ability17-21. In the current study, low birth 
weight babies serum level of protein, albumin and iron were 
below the expected normal range but TIBC was more than 
the expected normal range. The difference observed in the 
biochemical parameters between low birth weight and normal 
birth weight babies was statistically significant. There was no 
significant relation between preterm and term babies for the 
s. protein, albumin and iron value. However the difference in 
serum TIBC between the preterm and term Low Birth Weight 
babies was found to be statistically significant. One study 
was found to be consistent with only one recent report17. 
According to these study nutrients measured namely total 
protein, albumin, cholesterol, triglycerides, calcium, 
magnesium, zinc and iron were significantly lower in LBW 
babies compared to term control babies. These values were 
lowest in preterm LBW followed by term LBW. TIBC 
showed inverse association with iron. In other studies, Iron 
level was higher in cord blood of normal birth weight babies 
than in low birth weight babies. Decrease availability of iron 
in cord blood might cause a reduction in birth weight and also 
preterm delivery of baby18,19. In developing countries 
pregnant women consume diets with a lower quantity of 
protein, minerals and vitamins22,23. So this finding may be 
due to inadequate diet. Poor socioeconomic status and low 
haemoglobin level of the pregnant women may be another 
cause. Low serum protein and albumin among newborns is of 
concern as it will lead to reduced oncotic pressure and carrier 
protein. According to another study preterm infant have 
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special nutrition need in the period post discharge from the 
neonatal unit22. 
 
CONCLUSION 
Low birth weight babies are born with significantly lower 
nutritional reserve at birth compared to normal birth weight 
babies. LBW serum level of protein, albumin and iron were 
below than expected normal range but TIBC was more than 
the expected normal range. The difference observed in the 
biochemical parameters between low birth weight and normal 
birth weight babies was statistically significant. Finally, this 
study can be integrated with existing health programme for 
better development of low birth weight babies and/or 
accordingly to suggest supplementary nutrition to the 
pregnant women and low birth weight babies.   
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