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Learning objectives

Nutritional needs

Explain the three requirements for an adequate 
diet.

Causal pathways

Distinguish primary and secondary malnutrition.

Risk settings

Identify social, clinical, behavioral and treatment-
related causes.

Clinical reasoning

Link a patient scenario to the likely mechanism of 
deficiency.



Three requirements of an adequate diet

Energy

Carbohydrates, fats and 
proteins support daily 

metabolism.

Building materials

Amino acids and fatty acids 
support protein and lipid 

synthesis.

Micronutrients

Vitamins and minerals support 
metabolic pathways and 

structure.



Nutritional adequacy is a functional concept

• The adequacy of an intake depends on what the body requires.

• A diet can supply energy yet lack specific essential components.

• Illness or physiologic demand can change the adequacy of an otherwise unchanged intake.

Dietary composition Body requirements Nutritional adequacy

Adequacy requires a match between supply and need.



Energy-bearing nutrients

Carbohydrates

Part of the macronutrient 
supply available for metabolic 

energy.

Fats

Contribute energy and supply 
lipid-building substrates.

Proteins

Contribute energy and amino 
acids for synthesis.



Insufficient energy intake creates an intake–need gap

• Daily metabolic needs require a sufficient energy supply.

• When energy intake falls below requirements, diet is quantitatively inadequate.

• An increased requirement may create insufficiency without a change in food intake.

Energy intake Daily metabolic requirement Adequate or inadequate balance



Amino acids: Substrates for protein synthesis

• The diet must supply amino acids that can be used to synthesize proteins.

• Protein synthesis depends on appropriate building-block availability, not energy alone.

• A diet may be energetically substantial but nutritionally incomplete.

Protein provision is not interchangeable with calorie provision.



Fatty acids: Substrates for lipid synthesis

• Fatty acids provide building blocks for the synthesis of lipids.

• The lipid-building role is distinct from the energy contribution of dietary fat.

• Dietary quality therefore includes substrates as well as total energy.

Sufficient calories do not, by themselves, prove substrate adequacy.



Vitamins: Metabolic roles

Coenzymes

Vitamins can support enzyme-
dependent reactions in vital 

pathways.

Hormonal functions

Some vitamins function in 
hormone-like regulation.

Deficiency risk

Inadequate vitamin intake or 
handling can compromise 

pathway function.



Minerals: Metabolic and structural roles

Metabolic functions

Minerals participate in vital 
biochemical pathways.

Structural functions

Calcium and phosphate form 
important structural 

components.

Dietary requirement

Adequacy must account for 
both functional and structural 

needs.



Calcium and phosphate illustrate structural need

• Some dietary components are required to construct and maintain tissues.

• Calcium and phosphate are specifically identified as structural nutrients.

• An adequate diet must address these requirements in addition to fuel.

Mineral supply Structural incorporation Tissue integrity



Energy adequacy is not the whole diet

Energy may be sufficient

A diet provides ample calories.

Food variety or composition may still be 
restricted.

Specific nutrients can remain deficient.

Nutritional adequacy requires

Energy matched to daily metabolic needs.

Amino acids and fatty acids for synthesis.

Vitamins and minerals for metabolic and structural 
roles.

Assessment must consider quantity, quality and requirements.



Malnutrition: Broader pathologic context

• The parent section associates inadequate protein/calorie intake or impaired 
digestion/absorption with malnutrition.

• Loss of fat and skeletal muscle mass, weight loss and weakness are characteristic 
consequences.

• These consequences are not specific for a single dietary or disease-related mechanism.

Phenotype and etiology must not be confused.



Primary versus secondary malnutrition

Primary malnutrition

One or more required dietary components are 
missing.

The initiating problem lies in what the diet 
supplies.

Energy, building blocks or micronutrients may be 
involved.

Secondary malnutrition

The diet may fail after entering the body.

Absorption, utilization, storage or retention may 
be impaired.

Physiologic demand may exceed availability.



Primary insufficiency: The deficit begins with supply

• One or more necessary nutrients are absent or inadequately supplied by the diet.

• The deficit may concern total calories, a macronutrient or a micronutrient.

• Social deprivation, diet selection and lack of supplementation are possible upstream causes.

Inadequate dietary composition Insufficient nutrient delivery Primary malnutrition



Secondary insufficiency: Diet is not the only determinant

• Secondary malnutrition can follow malabsorption.

• It can also reflect abnormal nutrient utilization, storage, loss or demand.

• Reasoning from dietary history alone may therefore miss the mechanism.

Nutrient intake
Internal handling or 

requirements
Functional insufficiency



Malabsorption reduces usable nutrient supply

• Gastrointestinal disease can prevent normal nutrient absorption.

• Dietary nutrients may be present but incompletely available to tissues.

• This is a secondary mechanism of malnutrition.

Ingested ≠ absorbed ≠ usable.



Impaired utilization or storage

• Nutrient entry does not guarantee effective cellular utilization.

• Impaired storage can reduce availability when nutrients are needed.

• Both pathways are explicitly categorized as secondary malnutrition mechanisms.

Nutrient handling matters after absorption.



Excess nutrient loss

• A patient may lose nutrients faster than they can be replaced.

• An intake that was previously adequate may become insufficient.

• Recognizing the loss pathway changes the etiologic interpretation.

Dietary supply Excess losses Net nutrient shortfall



Increased nutrient requirement

• A physiologic state or illness may increase demand for nutrients.

• Unchanged dietary intake may no longer meet the increased requirement.

• The source identifies acute/chronic illness and selected life stages as relevant settings.

Original nutrient intake Increased requirement Relative insufficiency



Four secondary mechanisms

Malabsorption

Absorptive access to nutrients is impaired.

Utilization or storage

Handling nutrients after entry is defective.

Excess losses

Net retention falls despite intake.

Increased demand

Requirements rise above available supply.



Primary, secondary and combined pathways

Mechanism to ask about

What nutrients are offered in the diet?

Are dietary components missing?

Is access to appropriate food constrained?

Additional mechanisms

Are nutrients absorbed and utilized?

Are losses unusually high?

Has metabolic or life-stage demand increased?

Several pathways may be relevant in the same patient.



Poverty as a cause of malnutrition

• Poverty can compromise access to adequate calories and diverse nutrients.

• The source links poverty with both severe malnutrition and trace nutrient deficiencies.

• A nutritional diagnosis should distinguish an access problem from a purely medical one.

Social circumstances can be an upstream cause of pathologic deficiency.



People highlighted as nutritionally vulnerable

Homeless persons

Food access and reliable 
nutrient supply may be 

compromised.

Older adults

Poverty and changing needs 
may coexist.

Children in poverty

Dependence on caregivers and 
poor access can impair 

nutrition.



Crop failure: Interruption of food supply

• A failed harvest can reduce the quantity and diversity of available foods.

• The source identifies crop failures among the conditions causing malnourishment in low-
resource settings.

• The relevant pathway begins before individual meal choice.

Environmental disruption can create primary nutritional insufficiency.



Loss of livestock as a nutrition stressor

• Livestock deaths are identified as a cause of food insecurity in low-resource settings.

• Food availability and dietary diversity may both be affected.

• Community-level disruption can translate into individual nutrient deficits.

Dietary insufficiency can reflect damaged food systems.



Drought as a background cause

• Drought is explicitly included among settings in which malnutrition develops.

• It can coexist with crop loss, poverty and wider social disruption.

• The causal chain links environmental conditions to insufficient dietary supply.

The visible clinical deficit may have an upstream environmental cause.



War and political upheaval

• The source places war and political upheaval among conditions that aggravate nutritional 
deprivation.

• Their nutritional consequences may occur alongside poverty and food-system disruption.

• Etiologic assessment needs to consider social context rather than diet alone.

Nutritional pathogenesis extends beyond individual behavior.



How food-system disruption becomes disease risk

• Multiple upstream stressors can converge on dietary availability.

• Inadequate availability can reduce calories and specific essential nutrients.

• The pathology arises downstream of social and environmental constraints.

Poverty or disruption Restricted food availability Primary deficiency



Acute illness raises nutritional requirements

• Basal metabolic rate rises in many illnesses.

• Higher metabolic demand increases the daily need for all nutrients.

• A diet adequate during health may fail to meet requirements during illness.

Acute illness Higher metabolic requirement Need for more nutrients



Chronic illness: A sustained demand problem

• Chronic illness is recognized as a setting for secondary malnutrition.

• Increased requirements and sustained disease burden can contribute to deficiency.

• Nutritional evaluation should not assume an unchanged baseline requirement.

The requirement side of the balance can change substantially.



Failure to recognize needs may delay recovery

• Illness-associated increases in basal metabolic rate require nutritional attention.

• Failure to recognize these needs is identified as a factor that can delay recovery.

• Mechanistic interpretation should link disease activity to nutrient demand.

Illness Unmet extra nutrient needs Delayed recovery



Advanced cancer and malnutrition

• Advanced cancers are named among wasting illnesses associated with malnutrition.

• The source refers to cancer-associated cachexia as a linked disorder.

• Cachexia should not be reduced to simple voluntary dietary restriction.

Disease-associated wasting belongs within the broader differential.



AIDS and wasting syndromes

• AIDS is identified as another wasting illness often complicated by cachexia.

• Nutritional insufficiency may reflect disease-related factors as well as food intake.

• Clinical reasoning must preserve the distinction between primary lack of food and 
secondary processes.

The diagnostic question is how the nutrient deficit developed.



Dietary deficiency versus illness-related demand

Inadequate supply

Food quantity or composition is insufficient.

Causes include deprivation and restriction.

Improving availability addresses the primary 
pathway.

Increased demand

Metabolic requirements rise during many 
illnesses.

Unchanged intake can become inadequate.

Clinical context explains why needs differ.

Both pathways end in a mismatch between availability and requirement.



Alcohol-related malnutrition has multiple mechanisms

Dietary intake

A nutritionally inadequate diet may contribute.

Absorption

Gastrointestinal absorption may be defective.

Utilization/storage

Handling of absorbed nutrients may be abnormal.

Need/loss

Metabolic requirements and nutrient losses may 
increase.



Alcohol use: Deficient dietary intake

• People with alcohol use disorder may experience malnutrition.

• The source indicates that vitamin deficiencies are more frequent than generalized 
malnutrition.

• Poor diet is one contributor rather than the only explanation.

Normal-appearing caloric intake does not exclude micronutrient deficiency.



Alcohol use: Impaired gastrointestinal absorption

• Chronic excessive alcohol use may impair gastrointestinal absorption.

• Nutrient intake can therefore overestimate biologically available nutrient supply.

• The resulting deficit is secondary even if the diet appears sufficient.

Nutrients ingested Defective absorption Reduced nutrient availability



Alcohol use: Abnormal utilization and storage

• Alcohol-related disturbances may impair utilization of specific nutrients.

• Storage of vitamins and other nutrients may also be abnormal.

• Clinical deficiency can therefore have a postabsorptive component.

Nutrient absorption Abnormal handling/storage Tissue-level deficiency



Alcohol use: Increased metabolic needs

• The source names increased metabolic needs among pathways in alcohol-associated 
deficiencies.

• A nutrient supply may be insufficient relative to that higher need.

• This mechanism can coexist with dietary and absorption deficits.

One patient may have several causes of the same deficiency.



Alcohol use: Accelerated nutrient loss

• An increased rate of nutrient loss is another source-listed mechanism.

• Net nutrient availability reflects input, processing and loss.

• It would be incomplete to attribute all deficiency solely to food choice.

Do not infer nutritional adequacy from intake in isolation.



Vitamin deficiencies emphasized in alcohol use

Thiamine

A key clinically consequential deficiency.

Pyridoxine

Another vitamin deficiency explicitly identified.

Folate

Commonly at risk in alcohol use disorder.

Vitamin A

Also identified among alcohol-associated deficits.



Thiamine deficiency: Neurologic consequence

• Thiamine deficiency should be considered in alcohol use disorder.

• Failure to recognize it can result in irreversible brain injury.

• Wernicke encephalopathy and Korsakoff psychosis.

Alcohol use disorder
Unrecognized thiamine 

deficiency
Neurologic injury

A nutrition-related cause may have major neurologic consequences.



Alcohol-associated deficits: Integrated interpretation

Dietary mechanisms

Poor nutrient intake.

Defective gastrointestinal absorption.

Abnormal utilization and storage.

Balance mechanisms

Increased metabolic requirements.

Accelerated nutrient losses.

Several deficits may coexist.

Alcohol use disorder illustrates mixed primary and secondary mechanisms.



Physiologic stages with higher nutritional needs

Infancy

Dietary requirements must 
match early growth and 

development.

Adolescence

Increased nutritional needs 
may go unrecognized.

Pregnancy

Diet and supplementation must 
reflect increased requirements.



Iron deficiency: Infant-feeding example

• Iron deficiency in infants fed exclusively artificial milk diets.

• The example illustrates that feeding pattern and nutrient composition matter.

• Energy delivery should not be treated as proof of micronutrient sufficiency.

Interpret the example in its textbook context; No formula policy is implied.



Thiamine deficiency: Polished rice

• Diets dominated by polished rice are given as an example of thiamine insufficiency.

• A staple food may supply energy while offering inadequate micronutrient intake.

• The mechanism begins with dietary composition.

Highly restricted staple pattern Insufficient thiamine supply Primary vitamin deficiency



Iodine deficiency: Geographic food context

• Iodine deficiency may occur where food and water come from iodine-poor inland sources.

• Locally produced food and water can shape micronutrient exposure.

• This example links a geographic setting to a primary nutrient shortfall.

Geographic food/water context Insufficient iodine availability Dietary iodine deficiency



Nutritional knowledge matters at every income level

Low-resource vulnerability

Limited food access and repeated disruptions.

Greater risk of severe and multiple deficits.

Structural conditions matter.

High-resource vulnerability

Affluence does not guarantee dietary knowledge.

Increased life-stage needs may be overlooked.

Imbalanced diets can lack specific nutrients.

Economic resources and nutritional adequacy are not synonymous.



Self-imposed dietary restriction

• Self-imposed dietary restriction is one recognized cause of malnutrition.

• It with anorexia nervosa, bulimia and less overt eating disorders.

• Concerns about body image and body weight may shape eating behavior.

Nutritional insufficiency can arise from behavioral restriction.



Anorexia nervosa: Restriction of intake

• The adjacent Robbins section describes severe restriction of food intake and significant 
weight loss.

• Restriction may create a primary shortfall in energy and nutrients.

• This lecture treats it as an etiologic pathway; Full eating-disorder pathology is separate.

Dietary history and mechanism remain central to interpretation.



Bulimia differs from simple persistent restriction

Pattern of eating

Adjacent Robbins text describes binge eating.

Purging behaviors follow to prevent weight gain.

The behavior pattern is not identical to anorexia.

Why the distinction matters

A single question about food restriction may be 
insufficient.

Dietary behavior and loss pathways both need 
consideration.

Clinical assessment must identify the actual eating 
pattern.



Gastrointestinal disease and malabsorption

• Gastrointestinal diseases are identified among additional causes of malnutrition.

• Malabsorption syndromes directly limit uptake of nutrients from the gut.

• Nutrient deficits may persist despite access to an apparently adequate diet.

The intake–absorption distinction is diagnostically important.



Genetic disorders as nutritional causes

• Genetic diseases among causes of malnutrition.

• The mechanism is not specified in this brief Dietary Insufficiency section.

• Etiologic workup should avoid assigning an unverified molecular pathway.

Recognize the cause category without inventing an associated disorder.



Drug therapies can impair nutritional handling

• Certain medications can block uptake of specific nutrients.

• Other therapies can impair nutrient utilization.

• Medication-related deficiency is a secondary rather than purely dietary process.

Drug therapy Blocked uptake or utilization Specific nutrient deficit



Parenteral nutrition can still be inadequate

• Inadequate total parenteral nutrition among causes of malnutrition.

• Providing nutrients intravenously does not automatically ensure sufficient composition.

• The adequacy of supplied nutrients must still be judged against requirements.

Artificial nutrient delivery Inadequate provision Nutritional insufficiency



Classifying the probable cause

Restricted supply

Poverty, disrupted food systems, restrictive diets.

Altered access/handling

Malabsorption, impaired utilization/storage, drugs.

Losses or demand

Excess loss, increased need in illness or life stages.

Multiple mechanisms

Alcohol use disorder; Complex clinical 
circumstances.



Case: Food access and restricted choices

Hypothetical teaching case

An older person without stable housing reports irregular meals and poor dietary variety.

Mechanistic clues

• Unreliable food access

• Limited dietary variety

• Social vulnerability

Interpretive question

What mechanism should be considered first, 
and what should not be assumed from dietary 
calories alone?

Primary dietary insufficiency may involve both energy and micronutrient supply.



Case: Nutrition during chronic disease

Hypothetical teaching case

A patient with long-standing illness reports eating the same meals as before becoming ill but is 
losing weight.

Mechanistic clues

• Chronic disease

• Unchanged reported intake

• Possible mismatch with need

Interpretive question

Why does an unchanged food record not 
establish nutritional adequacy?

Illness-related requirements or other secondary pathways may have changed.



Case: Alcohol use and neurologic risk

Hypothetical teaching case

A person with alcohol use disorder has an inconsistent diet and possible nutritional deficiency.

Mechanistic clues

• Diet, absorption, handling

• Specific vitamin deficiencies

• Thiamine-related brain injury risk

Interpretive question

Which nutritional hazard should not be 
overlooked, and why is dietary restriction 
alone an incomplete explanation?

Recognize thiamine deficiency risk and the possibility of multiple mechanisms.



Case: Intake adequate, absorption uncertain

Hypothetical teaching case

A patient eats varied meals but has an established gastrointestinal malabsorption syndrome.

Mechanistic clues

• Nutrients are offered in diet

• Intestinal uptake is compromised

• Apparent diet quality may mislead

Interpretive question

Would this be classified as a dietary supply 
deficit or as a secondary nutrient-availability 
problem?

Secondary malnutrition: Absorption is impaired despite dietary supply.



Case: Limited staple foods

Hypothetical teaching case

A community depends heavily on a narrow staple-based diet with little food diversity.

Mechanistic clues

• Calories may still be available

• Micronutrient composition is limited

• Dietary pattern dominates

Interpretive question

What distinction does this illustrate when 
evaluating dietary adequacy?

A calorie-sufficient pattern can still produce a specific nutrient deficit.



An etiologic reasoning sequence

• First, determine whether dietary supply is sufficient and varied.

• Then consider absorption, utilization, storage and nutrient losses.

• Finally ask whether illness or life stage has increased requirements.

Dietary supply Nutrient handling/loss Requirement mismatch



History domains implied by the mechanisms

Dietary history

Energy supply, food variety, restriction and access.

Clinical context

Illness, increased needs and possible wasting.

Gut and therapies

GI disease, drugs, parenteral nutrition.

Behavior/social context

Alcohol use, eating patterns and resource 
constraints.



Clinical phenotype and causal classification

Possible consequences

Weight loss and weakness.

Loss of body fat or muscle mass.

Deficiency-related systemic manifestations.

Questions about causation

Is diet quantitatively or qualitatively insufficient?

Is internal nutrient handling impaired?

Are loss or demand increased?

Identify the mechanism before attributing every finding to food intake.



Five principles to retain

Need, not calories alone

Energy, substrates and micronutrients all matter.

Primary vs secondary

Dietary absence differs from impaired handling or 
increased need.

Context is causal

Poverty, illness, alcohol and behavior contribute.

Mixed pathways exist

More than one mechanism can affect a patient.



Source and scope

• Primary source: Robbins, Cotran & Kumar, Pathologic Basis of Disease, 11th edition (2026).

• Section “Dietary Insufficiency” within the nutritional diseases chapter.

• Immediate parent and adjoining nutritional-disease sections provide limited clinical 
context; disease-specific lectures remain separate.

Teaching schematics are original editable PowerPoint objects.
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