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Abstract: The health and well-being of people are at a high risk due to nutritional 

deficiencies that can be caused by either the absence or excess of nutrients in the 

diet. Growth, immunity and organ dysfunction diseases that are associated with 

deficiencies include anemia due to iron deficiency, rickets which is due to vitamin D 

deficiency, scurvy which is due to vitamin C deficiency and kwashiorkor which is 

due to protein energy malnutrition. Opposite is the case with over nutrition where 

too much nutrients are ingested in the body thereby causing toxicity, obesity, 

cardiovascular diseases, and hypervitaminosis particularly from fat soluble vitamins 

and certain minerals. The maintenance of physiological processes, metabolic 

effectiveness, and general health depends on the balance of macronutrients 

(proteins, fats, and carbohydrates) and micronutrients (vitamins and minerals). The 

etiology, pathophysiology, and clinical manifestations of disorders caused by 

nutritional imbalances are examined in this paper along with prevention and 

management strategies. The importance of balanced diets, public health initiatives, 

and customized nutritional therapies in reducing these conditions is emphasized. 

Addressing the worldwide health issues of malnutrition and dietary excess requires 

an understanding of these conditions. 

Keywords: Nutrition, Micronutrients, Macronutrients, malnutrition, Nutritional 

disorder. 

Introduction 

The human body gets the substrates it needs for regular 

physiological processes when nutrients are consumed and 

metabolized in the right amounts and balances. Because nutrients 

are crucial for cellular metabolism in a range of tissues, 

disturbances in this normal proportion and balance result in disease 

states that can exhibit cutaneous symptoms often involve multiple 

organ systems. Deficits in certain nutrients have historically been 

linked to conditions of deprivation, such as war, starvation, and 

poverty, and they do occur frequently in these contexts (Jen & 

Yan, 2010).  

Although they may still appear in susceptible groups like infants, 

people who're prone to food fads, self-induced deprivation states 

(eating disorders like anorexia nervosa), or iatrogenic deprivation 

states (as seen with bariatric surgery or after intestinal surgery), 

deficiency disorders are rare in contemporary industrialized 

societies where nutritional supplementation of foodstuffs is 

commonplace. Intentional or unintentional overindulgence can 

result in nutrient excesses. This article focuses on significant 

syndromes that are particularly relevant to clinical dermatologists 

and involve nutritional excesses and deficits with cutaneous 

symptoms (Wells et al., 2020). 

Malnutrition is defined by the WHO (2021) as excesses, 

imbalances, or shortages in an individual's energy and/or intake of 

nutrients.  WHO (2021) states that the word "malnutrition" refers 

to three major categories of conditions: 

✓ Undernutrition: This includes wasting (low weight-for-

height), stunting (low height-for-age) and underweight 

(low weight-for-age); 

✓ Micronutrient-related malnutrition, which includes 

micronutrient deficiencies (a lack of important vitamins 

and minerals) or micronutrient excess; and 

✓ Overweight, obesity and diet-related noncommunicable 

diseases (such as heart disease, stroke, diabetes) 

Disorders Associated with Inadequate Nutrient Intake  

Consuming the right nutrients is crucial to preserving general 

health and wellbeing. Numerous conditions that impact 

immunological response, metabolic processes, and physical and 

cognitive development can occur when the body does not obtain 

enough nutrients. Both macronutrient deficiencies, such protein-

energy malnutrition, and micronutrient deficiencies, involving vital 

vitamins and minerals, can result from inadequate food 

consumption (Allen & Saunders, 2023). The conditions listed 

below are linked to insufficient nutritional intake: 

Protein-energy malnutrition (PEM) 

One of the most severe types of undernutrition is protein-energy 

malnutrition (PEM), which is caused by inadequate protein and 

calorie consumption. Pregnant women and small children are 

especially affected by PEM, which is most prevalent in 
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environments with few resources (Allen and Saunders, 2023; 

Dijkink et al., 2020). PEM manifests in two primary ways: 

Marasmus: This disorder, which is brought on by a persistent 

calorie deficit, is typified by a significant loss of muscle and body 

fat. All three macronutrients—protein, carbs, and fats—are 

lacking. Due to either eating too little, spending too much, or both, 

people with marasmus generally experience calorie deprivation. 

Children that have marasmus have very little muscular mass and 

appear very thin and malnourished. Growth retardation, 

compromised immune systems, and heightened susceptibility to 

infections are the results of the condition. In areas where there is 

food instability or famine, marasmus is prevalent (Scholes, 2020). 

 

 

 

 

 

 

 

 

Figure 1: Child suffering from marasmus 

Kwashiorkor: Even with a sufficient calorie intake, a significant 

protein shortage causes kwashiorkor. In contrast to marasmus, 

kwashiorkor is characterized by edema, or swelling, particularly in 

the limbs and abdomen, as well as skin lesions, an enlarged liver, 

and irritability. When weaned youngsters switch from breast milk 

to low-protein meals, this condition is common. Kwashiorkor can 

cause long-term cognitive and developmental impairments if left 

untreated.  Edema in children is a clinical symptom known as 

kwashiorkor. Less than 1% of people globally have edema, 

according to a WHO survey derived from hospital records over the 

past ten years (Helail, 2020). 

 

 

 

 

 

 

 

          Figure 2: Child suffering from Kwashiorkor 

Iron deficiency  

The most prevalent nutritional condition in the world is iron 

deficiency anemia, which primarily affects young children, babies, 

and women of reproductive age. Hemoglobin, the molecule in red 

blood cells that carries oxygen throughout the body, is made 

possible only by iron. Anemia results from the body's inability to 

create enough hemoglobin due to inadequate iron intake (Kheriji et 

al., 2022). Iron deficiency anemia manifests as weakness, 

dizziness, pale complexion, exhaustion, and shortness of breath. 

Severe anemia can reduce an adult's productivity and hinder a 

child's physical and cognitive development. Iron-deficient pregnant 

women are more likely to give birth early and have babies with low 

birth weights. Inadequate dietary intake, blood loss (such as during 

menstruation), and poor absorption of iron from plant-based diets 

are common reasons of iron insufficiency (Gildan, 2020). 

Dietary measures including consuming more iron-rich foods (such 

as red meat, lentils, and leafy greens) and taking iron supplements 

are frequently required to treat iron deficiency anemia (Kheriji et 

al., 2022). 

Vitamin A deficiency  

In many developing nations, vitamin A deficiency is a serious 

public health issue that mostly affects pregnant women and young 

children. Skin health, immunological response, and vision all 

depend on vitamin A (Cashman, 2020). A lack of Vitamin A can 

result in a number of health problems, including; 

Night blindness: Having trouble seeing in dim light is one of the 

first symptoms of a vitamin A deficiency (Neela and Fanta, 2019). 

Xerophthalmia: In more extreme situations, a lack of vitamin A 

causes the cornea to become dry, which can lead to corneal ulcers 

and ultimately blindness (Cashman, 2020; Neela and Fanta, 2019). 

Enhanced vulnerability to infections: Vitamin A is essential for 

immune system maintenance. Deficiency raises the risk of 

infections, especially in children, especially respiratory and 

diarrheal illnesses (Neela and Fanta, 2019). 

One of the main causes of avoidable childhood blindness is vitamin 

A deficiency. The prevalence of this deficit has been successfully 

decreased by public health initiatives such vitamin A 

supplementation programs and the promotion of foods high in 

vitamin A, such as liver, fish oils, carrots, and dark leafy greens 

(Adepoju & Allen, 2019). 

Iodine deficiency  

One of the leading causes of avoidable intellectual and 

developmental disorders in the globe is iodine deficiency. The 

synthesis of thyroid hormones, which control metabolism and are 

vital for the development of the brain in pregnancy and early 

childhood, depends on iodine (Guldan, 2020). The following are 

the main conditions linked to iodine deficiency: 

Goiter: A goiter is a noticeable bulge in the neck that results from 

the thyroid gland enlarging due to an iodine deficit. This happens 

when the thyroid produces more hormones in an attempt to make 

up for the iodine deficiency (Guldan, 2020). 

 

 

 

 

 

 

 

Figure 3: Goiter 
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Cretinism: Congenital hypothyroidism, also referred to as 

cretinism, is a condition marked by delayed physical and 

intellectual development in infants that can be caused by severe 

iodine deficiency during pregnancy (Hatch-McChesney and 

Lieberman, 2022). 

Hypothyroidism: Hypothyroidism, a disorder in which the body 

generates insufficient thyroid hormone, can also result from 

inadequate iodine intake. Fatigue, weight gain, cold intolerance, 

and reduced mental functions are some of the symptoms (Moleti et 

al., 2021). 

The prevalence of iodine deficient disorders has been significantly 

decreased by salt iodization initiatives. Supplementation and 

dietary education are essential in regions where iodine deficiency 

is still a problem (Hatch-McChesney and Lieberman, 2022). 

Vitamin D deficiency  

Even in developed countries, vitamin D deficiency is becoming a 

bigger issue. Lifestyle choices that limit sun exposure, such staying 

indoors or living in northern latitudes, can exacerbate the 

condition. Bone health and calcium absorption depend on vitamin 

D (Guldan, 2020). The following are the main conditions linked to 

vitamin D deficiency: 

Rickets: When youngsters have a vitamin D deficit, their bones 

weaken and become pliable, resulting in skeletal abnormalities like 

bent legs. Historically prevalent in industrialized cities with limited 

sunlight, rickets has resurfaced in places with inadequate sun 

exposure and poor food intake (Kiani et al., 2022). 

 

                 

 

 

 

 

 

 

 

 

 

 

 

            Figure 4: Ricket 

Osteomalacia: Vitamin D deficiency in adults causes osteomalacia, 

a weakening of the bones that increases the risk of fractures and 

causes bone pain (Cashman, 2020). 

The most popular methods of treating vitamin D insufficiency 

include fortified foods (such as milk and cereals) and more sun 

exposure, while high-risk individuals may need to take 

supplements (Kiani et al., 2022). 

Scurvy  

A lack of vitamin C (ascorbic acid), which is essential for collagen 

formation, wound healing, and immune system function, can result 

in scurvy, a rare but potentially dangerous illness. In the past, 

sailors who were deprived of fresh produce on lengthy sea trips 

were prone to scurvy. Among its symptoms are weakness and 

exhaustion, Petechiae (tiny, pinpoint hemorrhages beneath the 

skin), joint discomfort and swelling, swollen, bleeding gums, and 

poor wound healing (Rowe and Carr, 2020). 

Scurvy can be deadly if left untreated, but it is easily avoided and 

curable by eating more foods high in vitamin C, such as leafy 

greens, citrus fruits, strawberries, and bell peppers. Scurvy can still 

strike those with extremely restricted diets, such as those with food 

shortages or specific mental illnesses, even though it is now 

uncommon in affluent nations (Kiani et al., 2022). 

Disorders Associated with Excessive Nutrient Intake 

Consuming more calories, vitamins, and minerals than the body 

requires is known as overnutrition, and it can lead to a number of 

illnesses. These include hypervitaminosis, gout, type 2 diabetes, 

obesity, and cardiovascular disorders. Due to the widespread 

availability of foods high in calories but low in nutrients, these 

disorders are becoming more common in both developed and 

developing nations (Teasdale et al., 2019). 

Obesity  

Obesity and overweight are characterized by excessive or aberrant 

fat buildup that poses a health concern. Overweight people have a 

body mass index (BMI) of 25 or higher, whereas obese people 

have a BMI of 30 or higher. Higher-than-optimal BMI was 

expected to be the cause of 5 million noncommunicable disease 

(NCD) deaths in 2019 (WHO, 2021). One of the most frequent 

results of consuming too many nutrients, especially in the form of 

extra calories from fats, sweets, and refined carbs, is obesity, a 

serious global health concern. 

 

 

 

 

 

 

 

 

Obesity has several causes, including sedentary lifestyles, genetic 

factors, excessive eating of high-calorie, low-nutrient foods, 

Factors related to the environment and psychology (Kobylińska et 

al., 2022). 

Cardiovascular Diseases 

Cardiovascular diseases (CVDs) are largely caused by excessive 

nutritional intake, especially of saturated fats, cholesterol, and 

sodium. Through a variety of metabolic irregularities, excessive 

nutrient consumption and the resulting overweight/obesity 

condition contribute to an increase in CVD. An elevated risk of 

diseases like atherosclerosis, hypertension, and heart failure is 

linked to high intake of these nutrients (Bianchi, 2020; Jia et al., 

2014). 

Atherosclerosis: The accumulation of fatty deposits, or plaques, in 

the arteries is the cause of atherosclerosis. These plaques, which 

Figure 5: Obesity 
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restrict the arteries and lessen blood flow to the heart and brain, are 

a result of diets heavy in cholesterol, trans fats, and saturated fats. 

Peripheral artery disease, heart attacks, and strokes can result from 

this. Peripheral artery disease, heart attacks, and strokes can result 

from this. Atherosclerosis can cause sudden mortality from heart 

failure or stroke in extreme circumstances (Bianchi, 2020). 

Hypertension (High Blood Pressure): High blood pressure, or 

hypertension, is caused by fluid retention brought on by an 

excessive sodium intake, which is frequently found in processed 

and fast foods. One of the main risk factors for heart attacks, 

strokes, and kidney disease is hypertension. By encouraging weight 

gain and vascular stiffness, a high-fat diet can further aggravate 

hypertension (Hobkirk et al., 2023) 

Reducing consumption of sodium, saturated and trans fats, and 

refined sugars while boosting consumption of heart-healthy foods 

such as fruits, vegetables, whole grains, and lean proteins is the key 

to preventing cardiovascular illnesses. Other important components 

of cardiovascular health are regular exercise and keeping a healthy 

weight (Jia et al., 2014). 

3. Type II diabetes  

Overnutrition, especially consuming too many sugary foods and 

drinks, refined carbs, and high-fat foods, is closely associated with 

type 2 diabetes. It happens when the body develops resistance to 

the hormone insulin, which controls blood sugar levels. 

Chronically high blood sugar levels are caused by the pancreas's 

declining capacity to produce enough insulin over time (Janssen, 

2024).  

The following are the main risk factors for type 2 diabetes: 

Obesity, particularly abdominal obesity, sedentary way of life, 

Poor eating habits and consuming too many calories, particularly 

from meals high in unhealthy fats and refined carbohydrates, lead 

to weight gain and fat storage, both of which are major causes of 

insulin resistance (Abdumannabovna et al., 2022). 

Gout disease  

Uric acid accumulation in the blood causes crystals to form in the 

joints, resulting in gout, a kind of arthritis. Overconsumption of 

foods high in purines, which are converted to uric acid, is 

frequently the cause of this illness. Red meat, shellfish, alcohol 

(especially beer), and sugary drinks are common foods high in 

purines (Danve et al., 2021). The symptoms of gout include the 

following: Often beginning in the big toe, severe joint discomfort 

pain, redness, and swelling in the afflicted joint, frequent episodes 

of severe pain (Wu et al., 2022). Overindulging in meals high in 

purines raises the formation of uric acid, which can build up and 

crystallize into sharp stones in the joints if the kidneys are unable 

to effectively eliminate it. This causes excruciating irritation. 

Additionally, gout can cause chronic joint injury if not properly 

treated or managed (Wu et al., 2022). 

 
                                  Figure 6: Gout disease 

Preventing gout involves dietary changes to limit the intake of 

purine-rich foods, reducing alcohol consumption, and staying 

hydrated to help the body eliminate excess uric acid. Medications 

may also be prescribed to lower uric acid levels in the blood 

(Gromova et al., 2020).  

Hypervitaminosis 

The hazardous effects of ingesting too many vitamins, especially 

fat-soluble vitamins (A, D, E, and K), which are stored in the body 

and can build up to deadly levels if taken in excess, are known as 

hypervitaminosis (Allen & Saunders, 2023) 

Hypervitamin A: High dosages of vitamin A supplements can 

cause vitamin A toxicity. Headaches, lightheadedness, nausea, 

liver damage, and, in more extreme situations, birth abnormalities 

and bone fractures are among the symptoms. Additionally, hair 

loss, skin peeling, and blurred eyesight can result from long-term 

overconsumption of vitamin A (Neela and Fanta, 2019). 

Hypervitamin D: Hypercalcemia, a disorder marked by high blood 

calcium levels, can result from consuming too much vitamin D. 

Soft tissue calcification, kidney stones, nausea, and vomiting are 

some of the symptoms that might result in kidney damage and 

cardiovascular difficulties (Guldan, 2020). 

Hypervitaminosis emphasizes the dangers of unmonitored vitamin 

supplementation, even though it is uncommon and typically linked 

to supplement misuse rather than dietary consumption. Fat-soluble 

vitamins are retained in the liver and fatty tissues, increasing the 

risk of toxicity when taken in excess, in contrast to water-soluble 

vitamins (such vitamin C and the B vitamins), which are 

eliminated in the urine when taken in excess (Schuetz et al., 2021). 

Conclusion  

A balance between dietary intake and metabolism is necessary for 

the human body to function normally; imbalances show up as 

excess or insufficiency in certain nutrients. Social reasons (war, 

poverty, famine, and food fads), medical conditions that cause 

malabsorption (such Crohn's disease, cystic fibrosis, and after 

bariatric surgery), mental health conditions (eating disorders, 

autism, and alcoholism), and pharmaceuticals are all linked to 

nutritional deficiency states. Intentional or unintentional 

overconsumption leads to nutritional excess states. Other systemic 

symptoms may be signaled by cutaneous signs of nutritional 

imbalance. Clinical dermatologists will be especially interested in 
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this contribution's discussion of nutritional insufficiency and excess syndromes with cutaneous symptoms (WHO, 2021). 
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