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ABSTRACT

KEYWORDS:

Micronutrients, including vitamins and minerals, are essential for maintaining optimal health and preventing various
diseases. This article reviews the significance of key micronutrients, their sources, recommended dietary allowances
(RDAs), and their roles in human physiology. The implications of micronutrient deficiencies and excesses on health
outcomes, including their contribution to chronic diseases, are discussed. A focus is placed on dietary sources and
public health strategies to improve micronutrient intake.

micronutrients, immune response, energy metabolism, disease prevention, vitamins

INTRODUCTION

Micronutrients are crucial for numerous physiological
functions, including immune response, bone health, and
energy metabolism. Unlike macronutrients, which provide
energy, micronutrients are required in smaller quantities
but are equally vital for overall health. This research article
aims to explore the significance of micronutrients, their
dietary sources, recommended intakes, and their roles in
disease prevention.

METHODS

2.1 Study Design

This article is based on a systematic review of current
literature regarding micronutrients and their health
impacts. The research was conducted through an extensive
review of databases, including PubMed, Scopus, and Google
Scholar.

2.2 Data Collection

Relevant studies, reviews, and meta-analyses from the past
two decades were examined to assess the role of
micronutrients in health.

2.3 Micronutrient Classification

Micronutrients are classified into two main categories:
Vitamins: Water-soluble (e.g., B-complex, vitamin C) and
fat-soluble (e.g., vitamins A, D, E, K).

Minerals: Major minerals (e.g., calcium, magnesium) and
trace minerals (e.g., iron, zinc).

RESULTS

3.1 Overview of Key Micronutrients and Their
Functions
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Micronutrient Sources RDA for Adults Key Functions
Vitamin A Carrots, sweet potatoes, 900 mcg (M), 700 mcg Vision, immune function, skin health
spinach (B
Vitamin C Citrus fruits, peppers, 90 mg (M), 75 mg (F) Antioxidant, collagen synthesis, immune
strawberries support
Vitamin D Sunlight, fatty. fish, fortified 600 IU (15 mcg) Bone health, calcium e%bsorptlon, immune
dairy function
Calcium Dairy products, leafy greens 1,000 mg (M/F) Bone health, muscle function, nerve
’ ’ transmission
[ron Red meat, legumes, spinach | 8 mg (M), 18 mg (F) Hemoglobin formation, oxygen transport
Zinc Meat, shellfish, legumes 11 mg (M), 8 mg (F) Immune function, woun.d healing, protein
synthesis

Table 1: Overview of Key Micronutrients and Their Functions

3.2 Micronutrient Deficiencies
Micronutrient deficiencies can lead to various health anemia.
problems. For example, vitamin D deficiency is associated

with osteoporosis, while iron deficiency can result in

Micronutrient Associated Deficiency Health Issues
Vitamin A Night blindness, immune dysfunction
Vitamin C Scurvy, impaired wound healing
Vitamin D Osteoporosis, rickets in children

Calcium Osteopenia, increased fracture risk
Iron Anemia, fatigue, weakened immune system
Zinc Impaired immune response, delayed wound healing

Table 02: Micronutrient Deficiencies

3.3 Micronutrient Excesses
Excess intake of certain micronutrients can also have damage.
adverse effects. For instance, excessive vitamin A can

lead to toxicity, while high iron levels can cause organ

Micronutrient Health Issues Related to Excess
Vitamin A Toxicity, liver damage, headaches
Vitamin C Gastrointestinal disturbances, kidney stones
Vitamin D Hypercalcemia, kidney damage

Calcium Hypercalcemia, kidney stones
Iron Organ damage, diabetes risk
Zinc Nausea, immune dysfunction

Table 03: Micronutrient Excesses
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DISCUSSION

4.1 Importance of Micronutrients

Micronutrients play essential roles in various biological
processes, including enzymatic reactions and hormone

production. Their adequate intake is crucial for
maintaining overall health and preventing chronic
diseases.

4.2 Dietary Sources and Recommendations

The dietary sources of micronutrients are diverse. Fruits,
vegetables, whole grains, dairy products, and meats
provide a wide range of essential vitamins and minerals.
Public health initiatives aimed at promoting the
consumption of a balanced diet can help prevent
micronutrient deficiencies.

4.3 Public Health Implications

Micronutrient deficiencies are prevalent, particularly in
developing countries. Strategies to enhance micronutrient
intake include food fortification, supplementation, and
nutrition education programs.

CONCLUSION

Micronutrients are fundamental for health and play a
significant role in disease prevention. Adequate intake of
vitamins and minerals through a balanced diet is essential
for maintaining optimal health. Public health initiatives
should focus on educating the population about the
importance of micronutrients and promoting dietary
practices that enhance their intake.

REFERENCES

1. Allen, L. H. (2009). Overview of micronutrient
deficiencies and their health consequences. Nutrients,
1(1), 144-154. doi:10.3390/nu1010144.

10.

Nutrition and Lifestyle Studies

World Health Organization. (2015). Global Nutrition
Targets 2025: Policy Brief Series. Geneva: WHO.

Gernand, A. D., Schulze, K. ], Hurley, K. M., & et al.
(2016). Micronutrient deficiencies in pregnancy
worldwide: health effects and prevention. Nature
Reviews Endocrinology, 12(5), 274-289.
doi:10.1038/nrendo.2016.34.

Hurst, R, & et al. (2018). Micronutrient deficiencies
and their public health implications. Nutrition Reviews,
76(5), 316-335. d0i:10.1093 /nutrit/nux086.

Ross, A. C,, Manson, |. E., Abrams, S. A, & et al. (2011).
The 2011 Report on Dietary Reference Intakes for
Calcium and Vitamin D from the Institute of Medicine:
what clinicians need to know. The Journal of Clinical
Endocrinology &  Metabolism, 96(1), 53-58.
doi:10.1210/jc.2010-2704.

Hurrell, R. F., & Egli, I. (2010). Iron bioavailability and
dietary quality. Annual Review of Nutrition, 30, 33-55.
doi:10.1146/annurev.nutr.012809.104124.

Wessels, 1., & Rolles, B. (2015). Zinc in Human Health:
Effect of Zinc on Immune Function. Nutrients, 7(9),
7174-7189. doi:10.3390/nu7095338.

Mayo, A. M., & et al. (2016). The effect of vitamin D on
cardiovascular health: a review of current literature.
Journal of Cardiovascular Nursing, 31(5), 455-463.
doi:10.1097/JCN.0000000000000297.

United Nations Children's Fund (UNICEF). (2020).
Vitamin A supplementation: A global perspective. New
York: UNICEF.

Kassebaum, N. ], et al. (2014). Global, regional, and
national disability-adjusted life years (DALYs) for 306
diseases and injuries in 188 countries, 1990-2010: a
systematic analysis for the Global Burden of Disease
Study 2010. The Lancet, 380(9859), 2095-2128.
doi:10.1016/S0140-6736(12)61689-4.

Shippora Smith (2025), The Role of Micronutrients in Human Health: Implications for Disease Prevention and Health

Promotion, 1(1): DOI: SH-NLS-RA-002.

Shippora Smith


https://creativecommons.org/licenses/by/4.0/
https://www.sciencehoodpublishing.org/journals/Nutrition-and-Lifestyle-Studies
https://www.sciencehoodpublishing.org/journals/Nutrition-and-Lifestyle-Studies

Nutrition and Lifestyle Studies

SCIENCEHOOD

Nutrition and Lifestyle Studies

Shippora Smith (2025), The Role of Micronutrients in Human Health: Implications for Disease Prevention and Health

Promotion, 1(1): DOI: SH-NLS-RA-002. Shippora Smith


https://creativecommons.org/licenses/by/4.0/
https://www.sciencehoodpublishing.org/journals/Nutrition-and-Lifestyle-Studies
https://www.sciencehoodpublishing.org/journals/Nutrition-and-Lifestyle-Studies
https://www.sciencehoodpublishing.org/journals/Nutrition-and-Lifestyle-Studies
https://sciencehoodpublishing.org/

