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Abstract 

Nutrition is a necessary factor for the child's growth, from this point of view, a special role is 

assigned to the balance of microelements. The paper presents a case description - growth 

retardation due to micronutrient deficiency 

Conclusion 

Unhealthy lifestyles and unbalanced nutrition, especially among children, lead to poor nutritional 

status, resulting in growth and developmental delays in adolescents 
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კვება ბავშვის ზრდის აუცილებელი ფაქტორია, ამ თვალსაზრისით განსაკუთრებული 

როლი ენიჭება მიკროელემენტების ბალანსს. ნაშრომში წარმოდგენილია შემთხვევის 

აღწერა - ზრდის შეფერხება მიკროელემენტების დეფიციტის გამო. 

დასკვნა 

არაჯანსაღი ცხოვრების წესი და გაუწონასწორებელი კვება, განსაკუთრებით 

ბავშვებში, იწვევს ცუდ კვებით მდგომარეობას, რასაც მოზარდებში ზრდის და 

განვითარების შეფერხება მოჰყვება. 

საკვანძო სიტყვები: თუთია, კვება, განვითარების შეფერხება ბავშვებში. 

 

Introduction 

 

Growth in children is influenced by innumerable factors, and to achieve optimal final height, the 

child has to be healthy, its nutrition sufficient, and the psychosocial environment stimulating and 

positive[1]. Important factors for children’s growth are: Normal genetic constitution, adequate 

nutrition, sufficient hormone (growth hormone, thyroid hormone, cortisol and ect.), absence of 

chronic illness, psychosocial wellbeing. In recent years, much has been researched, discussed 
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and written on the ideal nutritional approach, suitable growth and the possible short- and long-

term health consequences related to over- or undernutrition and inappropriate growth[2].  

Nutrition is essential for human growth, particularly in children. In children, growth is a 

recognized indicator of nutritional status. The number of children worldwide with poor growth 

remains alarmingly high today[3].  Children under-five are particularly vulnerable, as rapid 

growth and development necessitates a higher demand for micronutrients[4]. An optimal growth 

needs a correct diet, in order to ensure an adequate intake of macronutrients and micronutrients. 

Macronutrients are the compounds that humans consume in largest quantities, mainly classified 

in carbohydrates, proteins and fats. Micronutrients are instead introduced in small quantities, but 

they are required for an adequate growth in the pediatric age, especially zinc, iron, vitamin D and 

folic acid[5]. Micronutrients are vital dietary components for growth and development. Adequate 

intake of vitamins and minerals through diet is crucial for proper biomolecular and cellular 

functioning. 

Zinc is an essential micronutrient for human beings and its deficiency affects their normal 

growth and development[6]. Globally, it is estimated that two billion individuals are in danger of 

clinical illness due to Zinc deficiency.  It’s deficiency drives more deaths per year than any other 

micronutrient deficiency except vitamin A deficiency, and Zn supplementation is one of the most 

impactful interventions for reducing child mortality[7]. Zinc deficiency is widespread throughout 

the world, in both developing and developed countries. Current estimates have revealed that 

about 17.3% of the World's population is at risk by using Zn deficient food commodities[8]. 

  

Zinc is essential for human growth due to its cellular interactions with insulin-like growth factor-

binding protein 3  (IGFBP-3), growth hormone (GH), and insulin-like growth factor -1 (IGF-

1)[9]. Zinc influences enzyme systems that control cell division and proliferation and affects the 

hormonal regulation of cell division, with the GH-IGF-1 axis responding to zinc status. Zinc may 

also affect mitogenic hormone signal pathways that specifically direct cell proliferation[10]. Zinc 

deficiency impairs GH secretion from the pituitary, while plasma IGF-1 levels and growth 

velocity improve with zinc supplementation in children. A possibility regarding the effect of Zn 

deficiency on IGF-1 levels maybe that Zn is involved in the expression of GH receptor and GH 
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binding protein in the liver, and its deficiency reduces their expression, leading to low IGF-1 

levels[11]. Many of the studies also showed that zinc supplementation increased GH secretion, 

and IGF-1 as well as IGFBP-3 generation, leading to a promotion of growth[12].  

 

 

 

Studies have shown that serum IGF-1 and IGFBP-3 levels were low in short children with Zn 

deficiency, and increased after Zn supplementation for 3 months but their levels were still lower 

than the normal reference ranges in most children; therefore, Zn supplementation may be 

necessary for longer periods[13]. 

Case Presentation 

A 7-year-old girl was referred to our endocrinology department due to growth problems. She was 

born in a family with normal psychosocial development, at 38 weeks, from the first pregnancy, 

with a birth weigth of  3.1 kg and a length of 50 cm. Her Apgar scores were 9-10, and her 

medical history is unremarkable, with no known genetic diseases. She was breastfed for only one 

month. According to her parents, she could stand independently at 7 months and stasted walking 

at 9 months. She has a younger sister with normal heigth for her age. The patient’s IQ is within 

the normal range (score of 108), and her bone age corresponds to her chronological age of  7 

years. According parents she was growing well, but recently her growth has slowed down, she 

has diffuse hair loss, sweating, feeding disorder (Feeds mainly on carbohydrates), irregular sleep, 

less physical activity. 
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• Weight: 23 kg (40th percentile) 

• Height: 118 cm (20th percentile) 

• BMI: 16.5 kg/m2 (48th percentile) 

• Target height: 168 cm (65th percentile) 

• Tanner stage: 1 (ma: 1; ax: 1; pub: 1) 

Laboratory data are given in Table 1 

Table 1. Laboratory data 

 

Test  Result 
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IGFBP3  (1.94-5.19 mg/L)                                      2.37 mg/L 

IGF-BP3  SD        - 1.47       

IGF-1 (50.0-246 µg/L) 69.4  µg/L 

IGF-1 SD - 2.03 

TSH/FT4/anti-Tpo Normal Range 

Total IgA; tTG IgA, tTG IgG Normal Range 

Ca/K/Na/Mg/Fe Normal Range 

Zn (NR: 80-120 µg/dL) 43.00 µg/dL 

25OHD (NR: 30-100 ng/ml)     8.60  ng/ml 

 

The blood test shows that growth hormone levels are at the lower limit but still within the normal 

range. The thyroid gland is functioning ideally, and the patient does not have any absorption 

problems. Microelements are normal, except for zinc and vitamin D, which are in deficient 

levels. 

Nutrition during the children’s formative years remains the foundation for long-term health and 

productivity of the individuals who make up society. Childhood education, the basis for societal 

development, is not possible without adequate nutrition [14]. 

Conclusion 

Unhealthy lifestyles and unbalanced nutrition, especially among children, lead to poor nutritional 

status, resulting in growth and developmental delays in adolescents. 

 

Reference 

 

1. Fenton TR, Elmrayed S, Alshaikh B. Nutrition, Growth and Long-Term Outcomes. 

World Rev Nutr Diet. 2021;122:12-31. doi: 10.1159/000514745. Epub 2021 Aug 5. 

PMID: 34352761. 



სამეცნიერო ჟურნალი ს პ ე ქ ტ რ ი 2024. 9(1) 

2. Roggero P, Liotto N, Menis C, Mosca F. New Insights in Preterm Nutrition. Nutrients. 

2020 Jun 22;12(6):1857. doi: 10.3390/nu12061857. PMID: 32580318; PMCID: 

PMC7353182. 

3. Khanna D, Yalawar M, Saibaba PV, Bhatnagar S, Ghosh A, Jog P, Khadilkar AV, 

Kishore B, Paruchuri AK, Pote PD, Mandyam RD, Shinde S, Shah A, Huynh DTT. Oral 

Nutritional Supplementation Improves Growth in Children at Malnutrition Risk and with 

Picky Eating Behaviors. Nutrients. 2021 Oct 14;13(10):3590. doi: 10.3390/nu13103590. 

PMID: 34684591; PMCID: PMC8538528. 

4. Tam E, Keats EC, Rind F, Das JK, Bhutta AZA. Micronutrient Supplementation and 

Fortification Interventions on Health and Development Outcomes among Children 

Under-Five in Low- and Middle-Income Countries: A Systematic Review and Meta-

Analysis. Nutrients. 2020 Jan 21;12(2):289. doi: 10.3390/nu12020289. PMID: 31973225; 

PMCID: PMC7071447. 

5. Savarino G, Corsello A, Corsello G. Macronutrient balance and micronutrient amounts 

through growth and development. Ital J Pediatr. 2021 May 8;47(1):109. doi: 

10.1186/s13052-021-01061-0. PMID: 33964956; PMCID: PMC8106138. 

6. Escobedo-Monge MF, Ayala-Macedo G, Sakihara G, Peralta S, Almaraz-Gómez A, 

Barrado E, Marugán-Miguelsanz JM. Effects of Zinc Supplementation on Nutritional 

Status in Children with Chronic Kidney Disease: A Randomized Trial. Nutrients. 2019 

Nov 5;11(11):2671. doi: 10.3390/nu11112671. PMID: 31694220; PMCID: 

PMC6893698. 

7. Bevis L, Kim K, Guerena D. Soil zinc deficiency and child stunting: Evidence from 

Nepal. J Health Econ. 2023 Jan;87:102691. doi: 10.1016/j.jhealeco.2022.102691. Epub 

2022 Oct 28. PMID: 36521402. 

8. Hussain A, Jiang W, Wang X, Shahid S, Saba N, Ahmad M, Dar A, Masood SU, Imran 

M, Mustafa A. Mechanistic Impact of Zinc Deficiency in Human Development. Front 

Nutr. 2022 Mar 9;9:717064. doi: 10.3389/fnut.2022.717064. PMID: 35356730; PMCID: 

PMC8959901. 

9. Barffour MA, Bernstein RM, Hinnouho GM, Wessells KR, Arnold CD, Kounnavong S, 

Hess SY. Insulin-like Growth Factor 1 (IGF1), IGF Binding Protein-3 (IGFBP3) and 

Growth Response to Daily Zinc Supplementation: A Randomized Trial in Rural Laotian 



სამეცნიერო ჟურნალი ს პ ე ქ ტ რ ი 2024. 9(1) 

Children. Nutrients. 2023 May 31;15(11):2590. doi: 10.3390/nu15112590. PMID: 

37299552; PMCID: PMC10255720. 

10. Costa MI, Sarmento-Ribeiro AB, Gonçalves AC. Zinc: From Biological Functions to 

Therapeutic Potential. Int J Mol Sci. 2023 Mar 2;24(5):4822. doi: 10.3390/ijms24054822. 

PMID: 36902254; PMCID: PMC10003636. 

11. Sugawara D, Makita E, Matsuura M, Ichihashi K. The Association Between Serum Zinc 

Levels and Anthropometric Measurements and Nutritional Indicators in Children With 

Idiopathic Short Stature. Cureus. 2022 May 11;14(5):e24906. doi: 10.7759/cureus.24906. 

PMID: 35698704; PMCID: PMC9186260. 

12. Yoshida K, Urakami T, Mine Y, Suzuki J. Efficacy of zinc supplementation on growth 

and IGF-1 in prepubertal children with idiopathic short statures and low serum zinc 

levels. Clin Pediatr Endocrinol. 2020;29(2):63-68. doi: 10.1297/cpe.29.63. Epub 2020 

Apr 16. PMID: 32313374; PMCID: PMC7160462. 

13. Hamza RT, Hamed AI, Sallam MT. Effect of zinc supplementation on growth hormone-

insulin growth factor axis in short Egyptian children with zinc deficiency. Ital J Pediatr. 

2018 May 24;38:21. doi: 10.1186/1824-7288-38-21. PMID: 22625223; PMCID: 

PMC3453500.  

14. Saavedra JM, Prentice AM. Nutrition in school-age children: a rationale for revisiting 

priorities. Nutr Rev. 2023 Jun 9;81(7):823-843. doi: 10.1093/nutrit/nuac089. PMID: 

36346900; PMCID: PMC10251301 

 

 


