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Marasmus and kwashiorkor are two severe forms of malnutrition that primarily affect
children in developing countries. Although they share some common features,
understanding their differences is crucial for proper diagnosis, treatment, and prevention.
Both conditions result from inadequate intake of nutrients, but the nature of the
deficiencies and their clinical presentations vary significantly. In this article, we will
explore in detail the differences between marasmus and kwashiorkor, including their
causes, symptoms, pathophysiology, diagnosis, and treatment options.

Understanding Malnutrition: An Overview

Malnutrition refers to deficiencies, excesses, or imbalances in a person’s intake of
nutrients. When it comes to protein-energy malnutrition (PEM), the two most common
clinical syndromes are marasmus and kwashiorkor. These conditions often coexist but are
distinct in their manifestations and underlying nutritional deficiencies.

What Is Marasmus?

Marasmus is a form of severe malnutrition characterized primarily by energy deficiency. It
typically develops in infants and young children who have experienced prolonged
inadequate intake of calories and nutrients.

Causes of Marasmus

Chronic insufficient caloric intake due to poverty, famine, or food scarcity

Inadequate breastfeeding or early weaning

Malabsorption syndromes

Poor socioeconomic conditions leading to nutritional deficits

Clinical Features of Marasmus

Severe wasting: Emaciation with prominent bones and very little subcutaneous fat



Growth retardation: Stunted height and weight

Muscle wasting: Loss of muscle mass

Minimal edema: Unlike kwashiorkor, edema is usually absent or minimal

Altered mental state: Lethargy and irritability

Dry, loose skin: Often wrinkled due to loss of fat and muscle tissue

Pathophysiology of Marasmus
Marasmus results from a severe deficiency of calories, leading to the body using muscle
and fat stores for energy. Over time, this causes significant wasting of tissues, especially
skeletal muscle and fat tissue. The body’s metabolic rate decreases, and organ functions
slow down to conserve energy. The condition reflects a state of chronic starvation.

What Is Kwashiorkor?

Kwashiorkor is another form of severe malnutrition, primarily caused by protein deficiency
despite adequate or near-adequate caloric intake. It often affects children who are weaned
early onto carbohydrate-rich but protein-poor diets.

Causes of Kwashiorkor

Inadequate dietary protein intake, even if calories are sufficient

Early weaning from breast milk without proper nutrition

Infections that increase nutritional requirements

Poverty and food insecurity leading to poor diet quality

Clinical Features of Kwashiorkor

Edema: Generalized swelling, especially in the abdomen, legs, and face

Distended abdomen: Due to edema and hepatomegaly

Dermatitis: Skin changes such as dermatitis, hyperpigmentation, and flaky
dermatitis



Enlarged liver: Due to fatty infiltration (steatosis)

Muscle wasting: Less prominent than in marasmus but still present

Apathy and irritability: Lethargy and behavioral changes

Altered hair pigmentation: Loss of color, brittle hair

Pathophysiology of Kwashiorkor
Kwashiorkor results from inadequate protein intake, which impairs the synthesis of
plasma proteins such as albumin. This leads to decreased oncotic pressure, causing fluid
to leak into interstitial spaces and resulting in edema. Liver dysfunction occurs due to
fatty infiltration, and immune responses are compromised, increasing susceptibility to
infections.

Key Differences Between Marasmus and
Kwashiorkor

Understanding the contrasting features of these two conditions is essential for clinicians
and caregivers.

1. Nutritional Deficiency

Marasmus: Severe deficiency of calories and all macronutrients (protein,
carbohydrate, fat)

Kwashiorkor: Primarily protein deficiency with adequate caloric intake from
carbohydrates and fats

2. Physical Appearance

Marasmus: Severe wasting, very thin with prominent bones, minimal fat stores

Kwashikor: Edematous, swollen limbs and abdomen, with relatively preserved or
slightly increased fat stores



3. Edema

Marasmus: Usually absent or minimal

Kwashikor: Characteristic generalized edema due to low serum albumin

4. Skin and Hair Changes

Marasmus: Dry, loose, wrinkled skin; hair remains relatively normal

Kwashikor: Dermatitis, hyperpigmentation, brittle, sparse hair, and hair loss

5. Liver and Abdominal Findings

Marasmus: Normal or slightly enlarged liver, no significant fatty infiltration

Kwashikor: Hepatomegaly with fatty infiltration, leading to a distended abdomen

6. Underlying Pathophysiology

Marasmus: Energy deficiency leading to catabolism of muscle and fat stores

Kwashikor: Protein deficiency causing decreased plasma albumin, leading to edema
and liver fat accumulation

Diagnosis of Marasmus and Kwashiorkor

Accurate diagnosis involves clinical assessment, anthropometric measurements, and
laboratory investigations.

Clinical Assessment

Observation of physical features such as wasting or edema



Assessment of growth parameters (weight, height, mid-upper arm circumference)

Evaluation of skin, hair, and abdominal findings

Laboratory Tests

Serum albumin: Low in kwashiorkor

Electrolytes and blood counts: To assess dehydration, infections, or electrolyte
imbalances

Liver function tests: Elevated in kwashiorkor

Serum total protein: Reduced in kwashiorkor

Treatment and Management

Proper treatment depends on the severity and type of malnutrition.

General Principles

Correct dehydration and electrolyte imbalances

Gradual nutritional rehabilitation with appropriate feeding

Address underlying infections and health issues

Monitor for refeeding syndrome

Specific Approaches

Marasmus: Nutritional support with energy-dense, nutrient-rich foods, gradual
refeeding

Kwashikor: Special therapeutic feeds with high-quality protein, manage edema
carefully, and treat infections



Prevention of Marasmus and Kwashiorkor

Prevention strategies focus on ensuring adequate and balanced nutrition from infancy.

Promote exclusive breastfeeding for the first 6 months

Introduce nutrient-rich complementary foods after 6 months

Improve sanitation and reduce infection risks

Address food security and poverty

Community nutrition education programs

Conclusion

While marasmus and kwashiorkor both result from malnutrition, their differences are
significant, involving the type of nutrient deficiency, clinical presentation, and underlying
pathophysiology. Recognizing these differences is vital for healthcare professionals to
implement appropriate treatment strategies effectively. Both conditions underscore the
importance of balanced nutrition, early intervention, and preventive measures to combat
childhood malnutrition worldwide.

Summary Table: Key Differences Between Marasmus and Kwashiorkor

| Feature |

Frequently Asked Questions

What distinguishes marasmus from kwashiorkor in
terms of nutritional deficiency?
Marasmus results from severe caloric and protein deficiency leading to wasting, while
kwashiorkor is primarily caused by protein deficiency despite adequate calorie intake,
leading to edema and fatty liver.

What are the common physical signs of marasmus
compared to kwashiorkor?
Marasmus presents with severe wasting and muscle loss, giving a thin, emaciated
appearance, whereas kwashiorkor shows edema, enlarged liver, and a swollen belly along
with skin changes.



Which age group is most commonly affected by
marasmus and kwashiorkor?
Both conditions predominantly affect infants and young children, especially in regions with
food scarcity, but kwashiorkor is more common around weaning age.

How do the laboratory findings differ between
marasmus and kwashiorkor?
Marasmus typically shows low serum protein and albumin levels along with wasting, while
kwashiorkor often presents with hypoalbuminemia, edema, and fatty liver changes.

Can a person have both marasmus and kwashiorkor
simultaneously?
Yes, mixed forms can occur where a person shows signs of both conditions, often called
marasmic-kwashiorkor, with features of wasting and edema.

What are the primary treatment approaches for
marasmus versus kwashiorkor?
Treatment for both involves gradual nutritional rehabilitation, but kwashiorkor may
require additional management of edema and liver issues, while marasmus focuses on
restoring caloric intake.

What are the long-term health implications of untreated
marasmus and kwashiorkor?
Untreated, both can lead to stunted growth, developmental delays, immune deficiency,
and increased mortality risk; early intervention improves outcomes significantly.

Why does kwashiorkor cause edema, whereas marasmus
does not?
Kwashiorkor causes hypoalbuminemia, reducing plasma oncotic pressure and leading to
fluid accumulation in tissues, resulting in edema; marasmus lacks this protein deficiency,
so edema is rare.

Additional Resources
Marasmus vs. Kwashiorkor: An In-Depth Examination of Severe Childhood Malnutrition

Malnutrition remains a critical global health issue, particularly affecting children in
developing countries. Among the most severe and recognizable forms of childhood
malnutrition are marasmus and kwashiorkor. While both conditions stem from protein-



energy deficiency, they manifest with distinct clinical features, underlying
pathophysiology, and management strategies. Understanding the nuanced differences
between these two conditions is essential for healthcare professionals, caregivers, and
policymakers aiming to combat childhood malnutrition effectively.

In this comprehensive review, we will dissect the differences between marasmus and
kwashiorkor, exploring their causes, clinical presentations, pathophysiology, diagnosis,
prevention, and treatment options. Whether you are a healthcare provider, a student, or
someone interested in global health issues, this article aims to provide an expert-level
understanding of these two critical nutritional disorders.

---

Understanding Malnutrition: The Foundation

Malnutrition encompasses a spectrum of nutritional imbalances, including undernutrition
and overnutrition. Here, we focus on undernutrition, specifically protein-energy
malnutrition (PEM), which is predominant in resource-limited settings. PEM occurs when
there is inadequate intake of calories and protein, leading to weight loss, muscle wasting,
and compromised immune function.

Marasmus and kwashiorkor are both forms of PEM but differ significantly in their causes,
clinical features, and underlying mechanisms. Recognizing these differences is vital for
timely diagnosis and effective intervention.

---

What Is Marasmus?

Definition and Overview

Marasmus is a severe form of protein-energy malnutrition characterized by significant
wasting of fat and muscle stores, leading to an emaciated appearance. The term
“marasmus” originates from the Greek word "marazesthai," meaning "to waste away." It
typically develops in infants and young children who experience prolonged inadequate
caloric intake, often due to poverty, famine, or food scarcity.

Etiology and Causes

The primary cause of marasmus is chronic caloric deficiency, which can result from
various factors such as:

- Food scarcity or famine: Limited access to sufficient food over extended periods.



- Poor breastfeeding practices: Early weaning or inadequate breastfeeding.
- Socioeconomic factors: Poverty, displacement, or neglect.
- Infectious diseases: Chronic infections that increase nutritional requirements or impair
intake.
- Malabsorption syndromes: Conditions that hinder nutrient absorption.

Pathophysiology

In marasmus, the body’s energy reserves are depleted due to prolonged caloric deficiency.
The body responds by:

- Utilizing fat stores: Leading to significant loss of subcutaneous fat and adipose tissue.
- Breaking down muscle tissue: To meet energy demands, resulting in muscle wasting.
- Impaired growth and development: Due to lack of essential nutrients.
- Altered metabolic processes: With decreased basal metabolic rate as the body adapts to
conserve energy.

This sustained energy deficiency results in a characteristic appearance: extremely thin,
with prominent bones, loose skin, and a general emaciated look.

Clinical Features

The hallmark features of marasmus include:

- Severe wasting: Marked loss of subcutaneous fat and muscle mass.
- Weight loss: Usually below 60% of the expected weight for age.
- Stunted growth: Failure to gain height or weight appropriately.
- Appears "old" or aged: Due to muscle and fat depletion.
- Skin changes: Dry, loose skin with wrinkling.
- Hollow cheeks and sunken eyes.
- Psychomotor retardation: Lethargy, irritability, and developmental delays.

Notably, children with marasmus usually do not develop edema, and their serum albumin
levels are often normal or low-normal.

---

What Is Kwashiorkor?

Definition and Overview

Kwashiorkor is another form of severe malnutrition, distinguished primarily by protein
deficiency, often with adequate or near-adequate caloric intake. The term “kwashiorkor”



originates from Ghana, meaning “the sickness of the displaced child,” reflecting its
association with weaning from breast milk and transition to carbohydrate-based diets.

Etiology and Causes

Main causes include:

- Inadequate protein intake despite sufficient or excess caloric intake.
- Dietary insufficiency: Reliance on starchy staples like cassava, maize, or rice, which are
low in protein.
- Weaning practices: Early weaning from breast milk without proper nutritional
substitutes.
- Infections: Such as parasitic infections, diarrhea, or other illnesses that exacerbate
protein loss.
- Poor socioeconomic conditions: Leading to monotonous diets lacking in protein sources.

Pathophysiology

In kwashiorkor, the deficiency of dietary protein impairs numerous bodily functions:

- Serum albumin decrease: Leading to reduced plasma oncotic pressure.
- Edema formation: Due to hypoproteinemia, fluid leaks into interstitial spaces.
- Impaired growth and immune function.
- Liver dysfunction: Fat accumulation (steatosis) occurs because of impaired lipoprotein
synthesis.
- Altered gut integrity: Increased susceptibility to infections and diarrhea.

The hallmark of kwashiorkor is edema, which is often generalized but can be localized.

Clinical Features

Key clinical signs include:

- Edema: Facial puffiness, swollen abdomen (potbelly), and extremities.
- Dermatoses: Skin changes such as dermatitis, hyperpigmentation, desquamation, and
“flaky paint” skin.
- Apathy and irritability.
- Fatty liver: Hepatomegaly with fatty infiltration.
- Hair changes: Brittle, sparse, or depigmented hair.
- Delayed wound healing and increased susceptibility to infections.
- Enlarged abdomen: Due to edema and hepatomegaly.

Serum albumin levels are typically low, reflecting hypoproteinemia.

---



Key Differences Between Marasmus and
Kwashiorkor

| Feature | Marasmus | Kwashiorkor |
|---------|------------|------------|
| Primary deficiency | Calories (energy) | Protein |
| Caloric intake | Severely restricted | Adequate or near-adequate |
| Protein intake | Deficient but not as severely as calories | Severely deficient |
| Appearance | Extremely thin, wasted, "old" look | Edematous, bloated, “plump” face |
| Body fat stores | Very low | May be preserved or increased |
| Muscle mass | Severe wasting | Less wasting, muscle may be relatively preserved |
| Edema | Usually absent | Present, especially in lower limbs and face |
| Skin changes | Dry, loose skin | Dermatoses, hyperpigmentation, dermatitis |
| Hair changes | Thin, sparse hair | Brittle, depigmented, sparse |
| Serum albumin | Normal or low-normal | Low |
| Liver | Usually normal or small | Enlarged with fatty infiltration |
| Onset | Gradual | Rapid, often following weaning |
| Prognosis | Better with nutritional rehabilitation | Often poorer, complicated by infections
|

---

Diagnosis and Differentiation

Diagnosis involves clinical assessment, nutritional history, and laboratory investigations.
Key diagnostic steps include:

- Anthropometric measurements: Weight-for-age, height-for-age, weight-for-height.
- Observation of physical features: Wasting, edema, skin, and hair changes.
- Laboratory tests:
- Serum albumin and total protein.
- Liver enzymes.
- Blood glucose.
- Complete blood count.
- Stool analysis for infections.

Differentiating marasmus from kwashiorkor is often straightforward based on clinical
signs, but overlapping cases can occur, requiring careful evaluation.

---

Management and Treatment Strategies

Effective treatment hinges on prompt nutritional rehabilitation, infection control, and
addressing underlying causes.



For Marasmus:
- Gradual refeeding: Start with easily digestible, energy-dense, and protein-rich foods.
- Correction of electrolyte imbalances.
- Treat infections.
- Monitoring: Regular assessment of weight, hydration, and metabolic status.
- Long-term care: Focus on growth, development, and psychosocial support.

For Kwashiorkor:
- Address edema cautiously to prevent rapid shifts in fluids.
- Provision of adequate protein and calories.
- Correct hypoproteinemia with nutritional support.
- Treat infections aggressively.
- Manage skin lesions and prevent secondary infections.
- Address dehydration and electrolyte disturbances.

General Principles:
- Preventive measures: Promote breastfeeding, diversified diets, and sanitation.
- Community health programs: Focus on nutrition education and food security.
- Monitoring and follow-up: Essential to prevent relapse.

---

Prevention and Global Health Implications

Prevention of marasmus and kwashiorkor requires a multifaceted approach:

- Promotion of exclusive breastfeeding
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