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ABSTRACT 

Background: Zinc is one of the most important trace elements for the body. It plays a 

major role in various aspects of physiology, immunity and skeletal growth. Zinc 

deficiency may be particularly relevant to early development, growth and function of 

many organ systems, including the neurologic system. Typical clinical manifestations 

are commonly observed only for conditions of severe zinc deficiency. Increasing data 

suggest significant subclinical effects of a moderate zinc deficiency in preterm neonate. 

Thus, this study was done to see the effect of zinc for growth and neurodevelopment in 

premature babies. 

Materials& Methods: The prospective cohort study was conducted in preterm neonate 

from December 2019 to December 2020 at Department of pediatrics J.L.N. Hospital & 

attached group of hospital Ajmer, Rajasthan, India. A total of initial 100 premature 

babies who fulfilled the inclusion criteria, were included in the study. We included 

infant born preterm (gestational age 30 to < 37 weeks) and low birth weight (birth 

weight 1000 to <2500 grams) who were admitted to the neonatal intensive care unit of 

pediatrics department. Zinc was given once daily till 3 months of age in the study group 

and follow up for 6 months. All 50 preterm neonates receiving Zinc supplementation 

included in group I.  All 50 preterm neonates not receiving Zinc supplementation 

included in group II. 

Results: A total of 100 premature babies were enrolled for study out of which 50 (50%) 

in group I (zinc) and 50 (50%) in group II (non-zinc). Our study presents the successive 

p-values for Weight, Length and Head Circumference at Baseline, 1Month, 3 Month 

and 6Month intervals. Weight was not significant at the enrolment phase but in the first 

month, three month and six month was significant (P value <0.05) the difference in the 

means of group I and group II. In the case of Length, at baseline phase, the difference in 

means was not significant but in length at 1
st
 month age (p-value 0.001), at 3

rd 
month (p-

value 0.000), and at 6
th

 month (p-value 0.001) were significantly in group I as compared 

to group II. The Mean of head circumference at different levels at enrolment (P-value 

0.11), at 1
st 

month of age (P-value 0.36), 3
rd 

month (P-value 0.13) and 6
th

 month (P-value 

0.0.22) were not significant. However, there was no significant difference between zinc 
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and control group in head circumference and neurodevelopmental score at age of 6-

month. 

Conclusion: We concluded that enteral zinc supplementation in preterm infants at the 

dose of 2mg/kg/day for 3 months resulted in improved weight gain and linear growth till 

6 months follow up. However, there was no significant difference between zinc and 

control group in head circumference and neurodevelopmental score at age of 6-month. 

Keywords: Weight, Length, Head circumferences, Neurodevelopment, Zinc. 

 

INTRODUCTION 

Zinc is one of the most important trace elements for the body. It plays a major role in various 

aspects of physiology, immunity and skeletal growth. Its many roles include participation in 

basic metabolic functions such as cellular respiration, synthesis of many proteins and 

enzymes, DNA and RNA replication, carbohydrate metabolism, cell division and growth. 

Normal R.D.A of zinc is 3.5–5 mg/day in normal infants. Zinc may be essential for brain 

function as well as for growth in the fetus and child.
1
 Zinc deficiency may be particularly 

relevant to early development, growth and function of many organ systems, including the 

neurologic system.
2,3

 

Low zinc concentrations have been observed in the cord blood of low birth weight (LBW) 

newborn babies (<2500 g) and birth weight has been shown to be highly correlated with cord 

zinc concentration in India. Studies have shown reduced levels of zinc in low-birth-weight 

infants
4,5

, that may account for increased morbidity and growth failure in such neonates. 

Zinc is involved in numerous aspects of cellular metabolism.
6
 It was estimated that about 

10% of human proteins potentially bind zinc, in addition to hundreds which transport and 

traffic zinc. It required for the catalytic activity of more than 200 enzymes and it play a role 

in immune function, wound healing, protein synthesis, DNA synthesis and cell division.
7,8 

Zinc possesses antioxidant properties, which may protect against accelerated aging and help 

speed up the healing process after an injury.
9
 Zinc ions are effective antimicrobial agents 

even at low concentrations. Gastroenteritis was strongly attenuated by ingestion of zinc and 

this effect could be due to direct antimicrobial action of the zinc ions into the gastrointestinal 

tract, or to the absorption of the zinc and re-release from immune cells.
10

 

Zinc was played an essential rule in neurodevelopment as zinc-dependent enzymes are 

involved in brain growth, zinc-containing proteins participate in brain structure and 

neurotransmission, and finally zinc is involved in the production of neurotransmitters which 

are involved in brain memory function.
11

 About 60% of fetal zinc was acquired during the 

third trimester of pregnancy, the fetal weight increase three-fold. Preterm infants (<37 weeks 

gestation) have lower zinc reserve than term infants and because of immaturity, they may be 

less efficient in absorbing and retaining zinc for growth.
12

 

Zinc is the one of the most common hidden health problems in children, since, unlike iron 

deficiency, zinc was not something for which pediatricians routinely screening. For several 

reasons, preterm infants have relatively high zinc dietary requirements and face special 

challenges to meet them. Zinc deficiency has a negative effect on the endocrine system, 

leading to growth failure among other clinical manifestations.
13

 Typical clinical 

manifestations are commonly observed only for conditions of severe zinc deficiency. 

Increasing data suggest significant subclinical effects of a moderate zinc deficiency in 

preterm neonate. Thus, this study was done to see the effect of zinc for growth and 

neurodevelopment in premature babies. 

 

MATERIALS& METHODS 

The prospective cohort study was conducted in preterm neonate from December 2019 to 

December 2020 at Department of pediatrics J.L.N. Hospital & attached group of hospital 



European Journal of Molecular & Clinical Medicine 

 

ISSN 2515-8260 Volume 10, Issue 2, Winter 2023 
 

2181  

Ajmer, Rajasthan, India. A total of initial 100 premature babies who fulfilled the inclusion 

criteria, were included in the study. We included infant born preterm (gestational age 30 to < 

37 weeks) and low birth weight (birth weight 1000 to <2500 grams) who were admitted to the 

neonatal intensive care unit of peadiatrics department. Eligible neonates admitted during the 

study period either to receive elemental zinc or no Zinc. Zinc was given once daily till 3 

months of age in the study group and follow up for 6 months. Written informed consent was 

obtained from the parents. The study was approved by the institutional ethical committee. 

All 50 preterm neonates receiving Zinc supplementation included in group I.  All 50 preterm 

neonates not receiving Zinc supplementation included in group II. 

 

EXCLUSION CRITERIA 

1. GI surgery during their initial hospital stay.  

2. GI malformation or another condition accompanied by abnormal losses of GI juices, which 

contain high levels of zinc (including, but not limited to, stomas, fistulas and malabsorptive 

diarrhea.) 

 

METHOD 

Zinc was given once daily till 3 months of corrected age in the study group. Syrup zinc was 

procured from hospital supply and administered by nursing staff till discharge. After 

discharge from hospital, the mother administered the supplements. Before discharge, the 

mother was trained to administer the supplements and advised to give a repeat dose if the 

baby vomited the supplement within 30 minutes of administration. Infants in both groups 

were given an oral calcium and vitamin D preparation. Iron drops 2 mg/kg body weight daily 

was started at 4 weeks of postnatal age.
6 

Weight, length and head circumference were measured at the time of admission, age of 1 

month, 3 month and 6 month of age. Nude weight was recorded using an electronic weighing 

scale with an accuracy of 5 g. Length was measured from crown to heel in supine position, 

using an infantometer, to the nearest of 1 mm. The occipito-frontal circumference was 

recorded using non-stretchable measuring tape with an accuracy of 1 mm using cross-tape 

technique. 

At each visit, history related to pattern of feeding, diarrhea, respiratory illness, fever, 

lethargy, vomiting or any other illness in the intervening period was recorded. 

Adverse effects of oral zinc supplement (vomiting following administration) were enquired at 

each visit. All mothers were counseled at each visit about care of infants particularly 

maintaining temperature, breastfeeding, nutritional supplements, prevention of infections, 

immunization and date of next follow up. All infants were exclusively breastfed during the 

entire study period. Compliance to zinc administration was monitored using a compliance 

sheet given to mother at discharge. Compliance was checked at each visit by entries in the 

sheet, and also by measuring residual of drug. 

 

RESULTS 

A total of 100 premature babies were enrolled for study out of which 50 (50%) in group I 

(zinc) and 50 (50%) in group II (non-zinc). 

Our study presenting the successive p-values for Weight, Length and Head Circumference at 

Baseline, 1Month, 3 Month and 6 Month intervals. Weight was not significant at the 

enrolment phase but in the first month, three month and six month was significant (P value 

<0.05) the difference in the means of group I and group II. In the case of Length, at baseline 

phase, the difference in means was not significant but in length at 1
st
 month age (p-value 

0.001), at 3
rd 

month (p-value 0.000), and at 6
th

 month (p-value 0.001) were significantly in 

group I as compared to group II. The Mean of head circumference at different levels at 
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enrolment (P-value 0.11), at 1
st 

month of age (P-value 0.36), 3
rd 

month (P-value 0.13) and 6
th

 

month (P-value 0.0.22) were not significant (table 1). 

In this study, the children were follow upto six month of age, only six parameters are 

included of TDSC which are assumed to be measured on Likert Scale of Six parameters. 

Henceforth, the scale of Neuro development is taken from 0 to 6. The Trivandrum 

Development Screening Chart (TDSC) is a 51-item assessment of cognitive and motor 

milestones for children 0-6 years old. The test-gives first assesses the definite age of the child 

by depicting a vertical line through the chart through their age. If the child can complete any 

items that are to the left of the line, then there is no delay for that item. If an item lies to the 

left of the line and the child cannot complete the item, then there is an item delay is assumed. 

In this study, the children are upto six month of age, only six parameters are included of 

TDSC which are assumed to be measured on Likert Scale of Six parameters. Henceforth, the 

scale of Neuro development is taken from 0 to 6 and consequently coded as the same (Figure 

1). 

The Mean age of Neuro Development at different levels at three month (P Value 0.08) and 

Six month (P value 0.18) were equal in both Groups. (P Value >0.05) (table 2). 

There is only one model with Weight (Ind-WZ), Length (Ind-LC), Head Circumference (Ind-

HCZ), Neuro Development (Score-NDZ) as independent variables and overall development 

(Score-Dev) as dependent variable and for the duration of fitting the regression line no 

variable was removed and the method was Enter. The ANOVA is given in the Table 3 and 

the significance value is 0.000 which is less than critical value of 0.05, therefore the Overall 

Development (Score-Dev) has significantly different mean than Weight (Ind-WZ), Length 

(Ind-LC), Head Circumference (Ind-HCZ), Neuro Development (Score-NDZ). The Sum of 

Squares associated with the three causes of variation, Total, Regression and Residual which 

are possibly explained by the Weight (Ind-WZ), Length (Ind-LC), Head Circumference (Ind-

HCZ), Neuro Development (Score-NDZ) (Regression) i.e. 591.020 and the variance which is 

not explained by the Weight (Ind-WZ), Length (Ind-LC), Head Circumference(Ind-HCZ), 

Neuro Development(Score-NDZ)(Residual)i.e. 337.547. 

Table 1: Weight Gain, Length and Head Circumference (Mean± SD) of the Study 

Infants 

Anthropometric 

measurements 

Group I (N=50) Group II (N=50) p-value 

 

Weight 
Baseline 1801.12±355.93 1789.08±311.81 0.843 

1 Month 2372.46±353.15 2282.72±328.26 0.041* 

3 Month 3494.88±466.66 3316.44±419.43 0.049* 

6 Month 4832.10±520.50 4685.18±518.66 0.036* 

Length Baseline 43.39±2.12 43.08±1.75 0.383 

1 Month 47.13±2.07 45.92±1.59 0.001* 

3 Month 52.94±2.15 51.45±1.77 0.000* 

6 Month 58.93±2.19 57.608±1.78 0.001* 

 

Head 

Circumference 

Baseline 30.85±1.53 30.42±1.09 0.115 

1 Month 33.21±1.61 32.92±1.60 0.369 

3 Month 36.74±1.61 36.29±1.28 0.137 

6 Month 39.90±1.75 39.49±1.41 0.224 
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Fig. 1: Trivandrum Developmental Screening (Tdsc) Chart For Neuro Development 

 
 

Table 2: Effect of Zinc Supplementation on Neuro Development 

Neuro 

develo

pment 

Groups N Mean 
Std. 

Dev. 

Lower 

Bound 

Upper 

Bound 

Mi

n. 

ra

ng

e 

Max. 

range 

Mean 

differ

ence 

t test 

value 

p 

value 

Interpr

etation 

ND at 

enrolm

ent 

Group I 50 0.00 .000 - - 0 0 - - 

- 

Not 

Signific

ant* 
Group 

II 
50 0.00 .000 - - 0 0 - - 

ND at 

1st 

Month 

Group I 50 0.00 .000 - - 0 0 - - 

- 

Not 

Signific

ant* 
Group 

II 
50 0.00 .000 - - 0 0 - - 

ND t at 

3rd 

Month 

Group I 50 3.86 .452 3.73 3.99 3 5 3.86 
60.35

8 0.083

* 

Not 

Signific

ant* 
Group 

II 
50 3.80 .495 3.66 3.94 3 5 3.80 

54.29

7 

ND at 

6th 

Month 

Group I 50 5.90 .303 5.81 5.99 5 6 5.90 
137.6

67 0.182

* 

Not 

Signific

ant* 
Group 

II 
50 5.84 .370 5.73 5.95 5 6 5.84 

111.5

09 

*95% Level of Confidence 

 

Table3: ANOVA
a
 

Model Sum of Squares df Mean Square F Sig. 

 Regression 591.020 4 122.755 16.366 .000b 

1 Residual 337.527 45 7.501 

 Total 928.547 49  

a. Dependent Variable: Score-Dev 
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b. Predictors:(Constant), Ind-NDCZ, Ind-LCZ, Ind-HZ, Ind-WZ 

 

DISCUSSION 

Preterm infants are likely to have higher zinc deficit and dietary requirements as nearly 60% 

fetal zinc is acquired during third trimester of pregnancy.
14

 Therefore, preterm and low birth 

weight infants are born with low stores in zinc, which is a vital trace element for growth, cell 

differentiation and immune function. Preterm infants are at risk of zinc deficiency during the 

postnatal period of rapid growth also. In the present study, zinc supplementation in preterm 

infants at the dose of 2mg/kg/day for3 months resulted in improved weight gain and linear 

growth as compared to the control group. All the preterm infants were followed up to 6 

months of age. There was significant improvement in weight and length in subsequent 

follow-up (p value<0.001). However, there was no significant difference between zinc and 

control group in head circumference and neuro-developmental score in subsequent follow-

up(p value=0.071 and 0.118respectively). 

Systematic reviews in the older paediatric population have previously shown that zinc 

supplementation potentially improves growth and positively influences the course of 

infectious diseases. Many studies have reported the beneficial effect of zinc supplementation 

in preterm infants from hospital stay period to discharge and follow-up. Harris enrolled 105 

preterm infants in a prospective cohort study and found positive correlation between total 

enteral zinc intake and weight and head circumference gain at discharge.
15 

One similar RCT from India enrolled 100 consecutive preterm infants and randomized to 

receive oral zinc at 2 mg/kg/day till 3 months of corrected age (study group) or not (control). 

The sample size and population were like the present study, and they also looked at growth 

and neuro development in follow-up although the follow-up was only up to 3months of 

corrected age as compared to 6 months follow-up in current study. They found no significant 

difference in gain in weight, length and head circumference between groups which is contrary 

to the present study. Serum alkaline phosphatase in the zinc group was significantly higher. 

However, they found significant differences in neuro development. A higher number of zinc 

supplemented infants demonstrated alertness and attention pattern normal forage compared to 

non-supplemented infants at 40 weeks post conceptional age, but not at 3 month corrected 

age. Infants in non-supplemented group were more likely to show signs of hyper-excitability, 

including insufficient sleep, excessive crying and frequent startling when assessed at 40 

weeks and3month corrected age.
16 

So far only a few double blind and randomized controlled trials, three from developed 

country settings,
17-20 

two of which were In premature infants, and seven from developing 

country settings,
16,21-26

 have reported the effects of zinc supplementation during the first 

months of life on growth of infants born prematurely or small for their gestational age. The 

dose in these studies varied between 3 mg to 10 mg of zinc per day. Of the 3 studies 

conducted in developed countries (Spain and Canada), 2 studies among preterm infants 

showed positive effect on plasma zinc concentrations and linear growth
17,18

 and one study
21

 

on LBW infants showed no effect. However, no significant effect on weight gain was 

observed in any ofthesestudies.
17-20 

Islam and colleagues studied 100 preterm infants and zinc supplementation was given for 6 

weeks in the intervention group. The investigators concluded that zinc supplementation 

among preterm babies for 6 weeks resulted in improved weight gain and linear growth, 

enhanced serum zinc status and reduced incidence of diarrhea.
26 

Like the present study they did not find difference in head circumference between the zinc 

and control group. The current study has longer duration of zinc supplementation upto 6 

months which is important to evaluate the long- term effect of zinc supplementation on 

growth and neuro development in preterm infants. Another RCT from developed country 
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studied 36 preterm infants and found that the zinc supplementation group had a greater linear 

growth (from baseline to 3 months corrected age: Delta score deviation standard length: 

1.32+/-.8vs.38 +/-.8).
17 

Hoque et al in 2005 in a study of 200 low birth weight infants also found significant effect of 

zinc supplementation on weight gain like our study. However, authors did not study the effect 

of Zn on other growth parameters.
22

 In contrast to the current study, Friel et al in their study 

of zinc supplementation on 52 very low birth weight infants for 12 months found significant 

effect on length only but not on weight gain and head circumference.
13 

An Egyptian study enrolling 60 preterm infants and following upto 6 months of corrected age 

like our study showed significant increase in weight and length at 6 months of age.
27

The 

Cochrane systematic review concluded that enteral zinc supplementation probably improves 

weight gain (SMD 0.46, 95% CI 0.28 to 0.64; 5 studies,481 infants; moderate-certainty 

evidence); and may slightly improve linear growth (SMD0.75,95%CI0. 36 to1.14, 3 studies, 

289 infants; low- certainty evidence), but may have little or no effect on head growth 

(SMD0.21,95%CI-0.02to0.44, 3 studies, 289 infants; moderate-certainty evidence).
28

This is 

like the results from current study. 

Zinc plays a pivotal role not only in the growth but also in the pathogenesis of many diseases 

in preterm infants. One RCT from Australia enrolled 193 preterm low birth weight infants 

and found significant reduction in morbidities (p=0.030), mortality(p=0.006) and necrotizing 

enterocolitis (p=0.014) in the zinc group ascomparedtothecontrolgroup.
28

 

Like this the current study found that the supplementation with adequate doses of zinc also 

reduces the occurrence and severity of the morbidities typical of prematurity i.e., NEC, brain 

damage, BPD, infectious diseases, and RO Pin preterm neonates. This result contrasts with 

the published Cochrane systematic review. The Cochran systematic review concluded that 

enteral zinc supplementation may have little or no effect on common morbidities such as 

bronchopulmonary dysplasia (RR 0.66, 95% CI 0.31 to1.40,  1  study,  193  infants;  low-

certainty  evidence),  retinopathy  of prematurity (RR0.14,95%CI0.01to2.70,1 study, 193 

infants; low- certainty evidence), bacterial sepsis(RR1.11,95%CI0.60to2.04,2studies,   293   

infants;   moderate-certainty   evidence),   or   necrotizing enterocolitis 

(RR0.08,95%CI0.00to1.33,1 study,193 infants; low- certainty evidence).
28 

Long-term neuro development is the most important outcome in preterm infants. However, 

the effect of enteral zinc supplementation on long-term neurodevelopmental outcome is 

lacking. The present study followed up the preterm infants till 6 months and found no 

significant difference in neuro developmental outcome. Similarly, an RCT from India 

demonstrated alertness and attention pattern normal for age in zinc supplemented group 

increased hyper-excitability, including in sufficient sleep, excessive crying, and frequent 

startling in the control group.
16

 The Cochrane systematic review could not conclude because 

of lack of data on long-term neuro developmental outcome related to enteral zinc 

supplementation.
28

 Strength of this study is longer duration of enteral zinc supplementation 

and long-term neuro developmental outcome at 6-month follow-up. However, a better 

measure would be neuro developmental outcome at 18-24 months of corrected age. 

 

CONCLUSION 

In conclusion, enteral zinc supplementation in preterm infants at the dose of 2mg/kg/day for 3 

months resulted in improved weight gain and linear growth till 6 months follow up. However, 

there was no significant difference between zinc and control group in head circumference and 

neurodevelopmental score at age of 6-month. 

 

REFERENCES 

1. Black M. Zinc deficiency and child developmental. Am J Clin Nutr. 1998;68(suppl):464-



European Journal of Molecular & Clinical Medicine 

 

ISSN 2515-8260 Volume 10, Issue 2, Winter 2023 
 

2186  

9. 

2. Pfeiffer CC, Braverman ER. Zinc, the brain and behavior. Biol Psychiatry. 1982; 17:513-

32. 

3. Halas ES, Eberhardt MJ, Diers MA, Sandstead SS. Learning and memory impairment in 

adult rats due to severe zinc deficiency during lactation. PhysiolBehav. 1983;30:371-81. 

4. Friel JK, Andrews WL. Zinc requirement of premature infants. Nutrition. 1994;10:63-5. 

5. Bahl L, Chaudhuri LS, Pathak RM. Study of serum zinc in neonates and their mothers in 

Shimla Hills (Himachal Pradesh). Indian J Pediatr. 1994;61:571-5. 

6. Classen HG, Gröber U, Löw D, Schmidt J, Stracke H. [Zinc deficiency. Symptoms, 

causes, diagnosis and therapy]. Med Monatsschr Pharm. 2011 Mar;34(3):87-95.  

7. McCarthy TJ, Zeelie JJ, Krause DJ. The antimicrobial action of zinc ion/ antioxidant 

combinations. Clinical Pharmacology & Therapeutics, 1992 :17: 5.  

8. Solomons NW. Mild human zinc deficiency produces an imbalance between cell-

mediated and humoral immunity. Nutr Rev. 1998 Jan;56(1 Pt 1):27-8.  

9. Milbury PE and Richer AC. Understanding the Antioxidant Controversy: Scrutinizing the 

“fountain of Youth”. Greenwood Publishing, 2008, Group 99. 

10. Valberg LS, Flanagan PR, Kertesz A, Bondy DC. Zinc absorption in inflammatory bowel 

disease. Dig Dis Sci. 1986 Jul;31(7):724-31.  

11. Sandstead HH. Causes of iron and zinc deficiencies and their effects on brain. J Nutr. 

2000 Feb;130(2S Suppl):347S-49S. 

12. Hambidge KM and Krebs NF. Zinc in the fetus and neonate. In: Polin R, Fox W, Abman 

SH, editors. Fetal and Neonatal Physiology. 3rd edn. Philadephia: Elsevier Science; 

2004:324-46. 

13. Rogers, J.M.; Keen, C.L.; Hurley, L.S. Zinc Deficiency in Pregnant Long-Evans Hooded 

Rats: Teratogenicity and Tissue Trace Elements. Teratology 1985, 31, 89–100. 

14. Gulani A, Bhatnagar S, Sachdev HP. Neonatal zinc supplementation for prevention of 

mortality and morbidity in breastfed low birth weight infants: Systematic review of 

randomized controlled trials: Indian Pediatr. 2011;48:111-7. 

15. Harris T, Gardner F, Podany A, Kelleher SL, Doheny KK. Increased early enteral zinc 

intake improves weight gain in hospitalised preterm infants. Acta Paediatr. 

2019;108(11):1978-84. 

16. Mathur NB, Agarwal DK. Zinc Supplementation in Preterm Neonates and Neurological 

Development, A Randomized Controlled Trial. Indian Pediatr. 2015;52(11):951-5. 

17. Díaz-Gómez NM, Doménech E, Barroso F, Castells S, Cortabarria C, Jiménez A. The 

effect of zinc supplementation on linear growth, body composition, and growth factors in 

preterm infants. Pediatrics 2003; 111: 1002-9. 

18. Friel JK, Andrews WL, Matthew JD, Long DR, Cornel AM, Cox M, et al. Zinc 

supplementation in very low birth weight infants. J Pediatr Gastroenterol Nutr 1993; 17: 

97-104. 

19. Bueno O, Bueno G, Moreno LA, Nuviala RJ, Pérez-González JM, Bueno YM. Zinc 

supplementation in infants with asymmetric intra uterine growth retardation; effect on 

growth, nutritional status and leptin secretion. Nutr Hosp 2008; 23: 212-9. 

20. Taneja S, Bhandari N, Rongsen-Chandola T, Mahalanabis D, Fontaine O, Bhan MK. 

Effect of zinc supplementation on morbidity and growth in hospital-born, low-birth-

weight infants. Am J Clin Nutr 2009; 90: 385-91. 

21. Sur D, Gupta DN, Mondal SK, Ghosh S, Manna B, Rajendran K, et al. Impact of zinc 

supplementation on diarrhoeal morbidity and growth pattern of low birth weight infants in 

Kolkata, India: A randomized, double-blind, placebo-controlled, community- based 

study. Pediatrics 2003; 112: 1327-32. 

22. Hoque A, Ali SMK. Role of zinc in low birth weight neonates. Bangladesh Med J 2009; 



European Journal of Molecular & Clinical Medicine 

 

ISSN 2515-8260 Volume 10, Issue 2, Winter 2023 
 

2187  

38: 24-30. 

23. Castillo-Duran C, Rodriguez A, Venegas GV, Alvarez P, Icaza P. Zinc supplementation 

and growth of infants born small for gestational age. J Pediatr 1995; 127: 206-11. 

24. Lira PI, Ashworth A, Morris, SS. Effect of zinc supplementation on the morbidity, 

immune function and growth of low birth weight, full term infants in northeast Brazil. 

Am J Clin Nutr 1998;68: 418-23. 

25. Islam MN, Chowdhury M, Siddika M, Qurishi SB, Bhuiyan MK, Hoque MM, et al. 

Effect of oral zinc supplementation on the growth of preterm infants. Indian Pediatr 2010; 

47: 845-9. 

26. El Mashad GM, El Sayed HM, Shawky Elghorab AM. Effect of zinc supplementation on 

growth of preterm infants. Menoufia Med J 2016;29:1112-5. 

27. Staub E, Evers K, Askie LM. Enteral zinc supplementation for prevention of morbidity 

and mortality in preterm neonates. Cochrane Database Syst Rev. 2021;3(3):Cd012797. 

28. Terrin G, Berni Canani R, Passariello A, Messina F, Conti MG, Caoci S, et al. Zinc 

supplementation reduces morbidity and mortality in very-low-birth-weight preterm 

neonates: a hospital-based randomized, placebo-controlled trial in an industrialized 

country. Am J Clin Nutr. 2013;98(6):1468-74. 

 

 

 

 

 

 

 

 

 


