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Unit 3: Nutritional Requirements Across Life Cycle

1. Introduction
The nutritional requirements of human beings are not the same at every stage of life. From conception to old age, the
body undergoes continuous change in size, composition, metabolism, hormonal pattern, physical activity, tissue turnover,
and physiological function. Because of these changes, the type and amount of food needed by the body also change. This
is the basis of the concept of nutritional requirements across the life cycle.

A diet that is suitable for a healthy adult cannot meet the needs of an infant, a growing adolescent, a pregnant woman, or
an elderly person in the same way. Each stage of life has its own characteristic nutritional priorities. During infancy and
adolescence, the emphasis is on rapid growth and development. During adulthood, the major concern is maintenance of
health, efficiency, and prevention of chronic disease. During pregnancy and lactation, nutritional needs increase to support
both mother and child. In old age, the body may require less energy but still needs good quality protein, vitamins,
minerals, fibre, and water in order to maintain function and quality of life.

Thus, nutritional requirements are dynamic rather than fixed. Understanding this variation is essential for family meal
planning, because the family meal must often serve members belonging to several life stages at the same time. The meal
planner must therefore know how to modify food selection, quantity, consistency, and nutrient density according to the
needs of each stage. This unit provides that foundation.

2. Meaning of Nutritional Requirement
A nutritional requirement refers to the amount of energy and nutrients needed by the body to carry out its normal
functions, maintain health, support growth, replace worn-out tissues, perform physical activity, and meet special
physiological demands such as pregnancy, lactation, or recovery from illness.

These requirements are influenced by many factors, such as:

age,
sex,
body size,
growth rate,
physical activity,
health status,
climate,
physiological condition,
and metabolic efficiency.

Nutritional requirement is not the same as appetite or food preference. A person may desire certain foods without actually
needing them, and another may need more nutrients even if appetite is poor. Therefore, meal planning must be based on
physiological requirement rather than personal inclination alone.

For practical purposes, nutritional requirements usually include:

energy needs,
protein requirement,
fat and carbohydrate balance,
vitamin and mineral adequacy,
water requirement,
and fibre intake.
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3. Why Nutritional Needs Change Through the Life Cycle
The body changes at every stage of life, and these changes are responsible for changing nutritional needs.

3.1 Growth and development

Infancy, childhood, and adolescence are periods of rapid tissue growth. During these stages, the body needs extra
nutrients not only for maintenance but also for building new tissues such as muscles, bones, blood, and organs.

3.2 Changes in body composition

As a person grows, the proportion of water, muscle, fat, and bone changes. These changes affect nutrient requirement. For
example, adolescents need more calcium because of increasing bone mass.

3.3 Hormonal changes

Puberty, pregnancy, lactation, and menopause involve major hormonal changes that influence metabolism, appetite,
nutrient  use,  and  body  composition.

3.4 Activity differences

Children, adolescents, workers, and elderly individuals differ greatly in physical activity, and this directly affects energy
requirement.

3.5 Tissue repair and maintenance

As age advances, growth slows but tissue repair and maintenance continue. In old age, tissue breakdown may increase
and digestive efficiency may decrease, influencing the quality and density of nutrients required.

3.6 Special physiological states

Pregnancy and lactation create additional demands because the body is supporting another life or producing milk. Hence
the requirement for several nutrients rises above normal adult needs.

These factors make it clear that nutritional planning must be age-specific and condition-specific.

4. Nutritional Requirements During Pregnancy
Pregnancy is one of the most nutritionally demanding phases of life. During this period, the mother’s body must nourish
not only itself but also the growing fetus. The placenta, uterus, breasts, maternal blood volume, and other tissues also
increase in size and function. Therefore, nutritional needs rise significantly.

4.1 Energy needs in pregnancy

Additional energy is required for the growth of fetal tissues and maternal physiological changes. However, this extra
energy should come from nutrient-rich foods and not from excessive sugars or fried foods. The quality of food is as
important as the quantity.

4.2 Protein requirement

Protein demand rises because protein is needed for fetal growth, placental tissues, maternal blood expansion, and
enlargement of maternal organs. Inadequate protein intake may impair fetal growth and maternal health.
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4.3 Mineral requirements

Iron requirement increases substantially because of expanded blood volume and fetal needs. Calcium is important for fetal
bone development. Iodine supports thyroid function and fetal brain development. Zinc and magnesium also contribute to
normal pregnancy outcomes.

4.4 Vitamin requirements

Folic acid is crucial, especially in early pregnancy, for proper neural tube formation. Vitamin B12, vitamin C, vitamin D, and
vitamin A in safe amounts are also important.

4.5 Practical significance

The pregnant woman needs a balanced, regular, easily digestible, and nutrient-dense diet. Small frequent meals may be
more comfortable in cases of nausea or reduced appetite. Poor maternal nutrition may result in low birth weight, anemia,
weakness, or poor fetal growth.

Thus, pregnancy nutrition is not merely additional feeding; it is targeted nutritional support for two lives.

5. Nutritional Requirements During Lactation
Lactation is the period during which the mother produces breast milk for the infant. Human milk is a highly nutritious
biological food, containing energy, protein, fat, lactose, vitamins, minerals, enzymes, hormones, and protective factors. To
sustain milk production, the mother’s body requires additional nourishment.

5.1 Increased energy requirement

Milk production requires considerable energy. If the mother’s energy intake is very low, she may become weak and
nutritionally depleted over time.

5.2 Protein need

Protein is necessary for the synthesis of milk proteins and maintenance of maternal tissues.

5.3 Fluid requirement

Adequate fluid intake is important during lactation, as milk production depends partly on proper hydration. Though excess
fluid alone does not guarantee more milk, insufficient fluid intake can contribute to discomfort and reduced well-being.

5.4 Vitamins and minerals

Calcium, iodine, vitamin A, B-complex vitamins, and other nutrients remain important. The mother’s nutritional status
directly affects her own health and, in some cases, the quality of milk composition.

5.5 Practical significance

Meals for lactating women should be regular, adequate, and rich in wholesome foods. Severe food restriction after
childbirth is undesirable. A nutritionally sound lactation diet supports both maternal recovery and infant nourishment.

6. Nutritional Requirements During Infancy
Infancy is the period of fastest postnatal growth. The infant’s body weight may double within a few months and triple by
the end of the first year. The brain grows rapidly, immunity is developing, and the digestive system is still immature. For
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all these reasons, infancy is one of the most nutritionally sensitive stages of life.

6.1 Importance of breast milk

Breast milk is the ideal food for infants in early life. It provides energy, protein, essential fats, lactose, minerals, vitamins,
water, and protective immune factors in appropriate proportion. It is also sterile, easily digestible, and readily absorbed.

6.2 High nutrient need per kilogram body weight

Compared with adults, infants require much more energy and nutrients per kilogram body weight because of rapid tissue
growth and high metabolic rate.

6.3 Need for complementary feeding

After six months, the infant’s requirement for energy, iron, and certain nutrients begins to exceed what breast milk alone
can provide. Therefore, complementary feeding becomes necessary along with continued breastfeeding.

6.4 Key nutrient concerns

Protein, iron, calcium, vitamin A, and adequate energy are crucial. Food consistency and frequency are also important
because the infant cannot consume large quantities at one time.

6.5 Consequences of poor infant nutrition

Inadequate feeding in infancy may lead to growth failure, recurrent infections, poor immunity, developmental delay, and
long-term nutritional disadvantage.

Therefore, infancy requires careful attention to both feeding pattern and nutrient density.

7. Nutritional Requirements During Early Childhood
Childhood is a period of continued growth, active learning, play, and development of body systems. Though growth is
slower than in infancy, the nutritional requirement remains high because of increasing body size, skeletal development,
and high physical activity.

7.1 Energy needs

Children require enough energy to support growth and active movement. However, this energy should come from
balanced meals and not from excessive sugary snacks or empty-calorie foods.

7.2 Protein requirement

Protein supports development of muscles, tissues, enzymes, and immune factors. Growing children need regular protein
intake from milk, pulses, eggs, fish, or other suitable sources.

7.3 Calcium and phosphorus

These are essential for development of strong bones and teeth. Since skeletal growth is active during childhood, regular
intake is important.

7.4 Iron and vitamins

Iron is important for blood formation and mental development. Vitamin A, vitamin C, and B-complex vitamins support
immunity, growth, and metabolism.
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7.5 Practical significance

Children need meals that are not only balanced but also appealing and easy to eat. Because of small stomach capacity,
they often benefit from three meals along with nutritious snacks. Poor nutrition in childhood may reduce learning ability,
weaken immunity, and impair growth.

8. Nutritional Requirements During Adolescence
Adolescence is a period of rapid physical growth, sexual maturation, hormonal change, and increasing independence. It is
often described as the second most rapid period of growth after infancy. Because of the growth spurt and body changes
occurring during this stage, nutritional requirement rises sharply.

8.1 Increased energy requirement

Adolescents require extra energy to support growth and often increased physical activity. Boys may require more energy
because of greater lean body mass development, though girls also have significant needs.

8.2 Protein need

Protein is essential for muscle development, growth of tissues, blood formation, and overall body maturation.

8.3 Calcium requirement

A large proportion of adult bone mass is laid down during adolescence. Therefore, calcium intake during this stage is very
important for future skeletal health.

8.4 Iron need

Iron is especially important in adolescence. Girls need extra iron because of menstrual blood loss, while boys need iron for
expanding blood volume and muscle mass.

8.5 Other nutrient needs

Zinc, folate, vitamin D, vitamin A, and B-complex vitamins also support growth, metabolism, and reproductive maturation.

8.6 Practical significance

Adolescents often develop irregular meal habits, skip breakfast, consume junk food, or follow unhealthy dieting patterns.
Therefore, nutritional guidance is especially needed during this phase. Poor nutrition in adolescence may lead to anemia,
stunting, delayed maturity, low stamina, obesity, or poor academic performance.

9. Nutritional Requirements During Adulthood
Adulthood is generally considered the period of maintenance rather than growth. By this stage, body size is usually stable,
and the main nutritional function is to maintain tissues, support work, preserve health, and prevent disease.

9.1 Energy requirement in adults

Energy needs in adults vary mainly according to:

body size,
sex,
occupation,
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physical activity,
and physiological state.

A sedentary adult requires less energy than a physically active adult or a labourer. Excess energy intake in adulthood
commonly results in overweight and obesity.

9.2 Protein requirement

Protein remains important throughout adulthood because tissues undergo continuous turnover. Proteins are needed for
enzyme synthesis, hormone production, tissue repair, immunity, and maintenance of muscle mass.

9.3 Fat and carbohydrate balance

A balanced distribution of carbohydrates and fats is necessary for energy supply and metabolic health. Excess intake of
refined carbohydrate and unhealthy fats increases risk of diabetes, obesity, and cardiovascular disease.

9.4 Micronutrients in adulthood

Adults still need adequate vitamins and minerals for blood formation, nerve function, immunity, bone maintenance, and
prevention of deficiency. However, many adults neglect micronutrient intake while focusing only on satiety and
convenience.

9.5 Practical significance

The dietary goal in adulthood is not only to prevent deficiency but also to prevent excess and long-term metabolic disease.
Therefore, moderation, variety, portion control, and regular meal patterns are especially important.

10. Nutritional Requirements During Old Age
Old age is associated with several physiological and functional changes that influence nutrition. Appetite may decrease,
physical activity may become limited, digestion may slow down, taste and smell may diminish, and chewing problems
may arise. At the same time, chronic diseases may increase. Thus, the nutritional approach in old age must be carefully
adapted.

10.1 Energy requirement

Energy needs often decline in older adults because of lower activity and reduced basal metabolic rate. However, this does
not mean that meals should become nutritionally poor. The diet should be lower in unnecessary calories but rich in
essential nutrients.

10.2 Protein requirement

Adequate protein is especially important in old age to prevent muscle wasting, maintain strength, support immunity, and
aid tissue repair.

10.3 Calcium and vitamin D

Older adults are at increased risk of bone loss, fractures, and reduced sun exposure. Therefore, calcium and vitamin D
become particularly important.

10.4 Iron, folate, vitamin B12

These nutrients support blood formation and nerve function. Older individuals may have reduced absorption of some
vitamins, especially B12.
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10.5 Fibre and water

Constipation and dehydration are common in old age. Fibre-rich foods and regular fluid intake help reduce these problems.

10.6 Practical significance

Meals for older adults should be easy to chew, easy to digest, moderate in size, and frequent if appetite is low. Excess salt,
sugar, and fat should be controlled, especially in the presence of chronic disease. Good nutrition in old age helps preserve
independence, comfort, and quality of life.

11. Comparative Nutritional Priorities Across the Life Cycle
A life-cycle perspective becomes clearer when we compare the main priorities of each stage.

Life Stage Main Nutritional Priority
Pregnancy Support fetal growth and maternal health
Lactation Support milk production and maternal recovery
Infancy Rapid growth, immunity, brain development
Childhood Steady growth, learning, immunity
Adolescence Growth spurt, blood formation, bone development
Adulthood Maintenance, efficiency, disease prevention
Old age Preservation of function, prevention of weakness and deficiency

This comparison shows that although all nutrients are important throughout life, their relative importance and required
quantity may vary according to physiological need.

12. Energy Requirement Across the Life Cycle
Energy is required at all stages of life, but the pattern of requirement changes.

Infants and young children need high energy relative to body weight because of rapid growth and high
metabolic rate.
Adolescents need increased energy because of growth spurt and often higher physical activity.
Adults need energy mainly for maintenance and work.
Pregnant and lactating women require additional energy beyond normal adult requirements.
Elderly persons may need less total energy but still require nutrient-dense meals.

Thus, energy planning must be individualized and not generalized.

13. Protein Requirement Across the Life Cycle
Protein requirement also changes with age and physiological condition.

Infants require high protein per kilogram body weight because new tissues are being formed rapidly.
Children and adolescents require protein for continued growth and development.
Pregnant and lactating women need additional protein for fetal growth and milk production.
Adults require protein mainly for maintenance and tissue repair.
Older adults need good quality protein to preserve muscle mass and function.
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A common mistake in meal planning is to assume that only children need protein. In reality, adequate protein is important
throughout life.

14. Micronutrient Requirement Across the Life Cycle
Micronutrients are needed at all stages, but special emphasis shifts according to physiological demands.

Iron is especially important in infancy, adolescence, and pregnancy.
Calcium and vitamin D are critical in childhood, adolescence, pregnancy, and old age.
Folic acid becomes especially important in pregnancy.
Vitamin A is vital in infancy and childhood for vision and immunity.
Vitamin B12 and folate are important for blood and nerve health, especially in adulthood and old age.
Iodine is essential throughout life but particularly important during pregnancy and early development.

Therefore, micronutrient adequacy should never be overlooked in life-cycle meal planning.

15. Practical Application in Family Meal Planning
In most families, several life stages coexist under one roof. A family may include a toddler, a school child, an adolescent,
working parents, and an elderly grandparent. Meal planning in such a situation cannot rely on a one-size-fits-all model.

The practical solution is often to plan:

a common basic family meal,
with suitable adjustments in portion, texture, seasoning, and extra servings.

For example:

the child may receive softer and more frequent meals,
the adolescent may need an extra snack or protein portion,
the pregnant woman may need additional fruit, milk, or protein foods,
the elderly person may need less spice and softer texture.

This approach makes family meal planning more efficient and realistic while still respecting life-cycle nutritional needs.

16. Consequences of Ignoring Life-Cycle Requirements
When nutritional requirements across the life cycle are ignored, the consequences may be serious.

Poor maternal nutrition may lead to low birth weight babies.
Inadequate infant and child nutrition may lead to stunting, wasting, infection, and delayed development.
Poor adolescent nutrition may cause anemia, weak growth, menstrual problems, and poor stamina.
Improper adult nutrition may lead to obesity, diabetes, hypertension, and low productivity.
Poor elderly nutrition may result in weakness, osteoporosis, constipation, dehydration, and reduced immunity.

Thus, nutrition at each stage of life directly influences health status, functional capacity, and future well-being.
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17. Public Health Importance of Life-Cycle Nutritional Planning
From a public health perspective, nutrition across the life cycle helps identify vulnerable groups and guide intervention
programs. Maternal nutrition programs, breastfeeding promotion, school feeding, adolescent iron supplementation, and
geriatric nutrition support are all based on the recognition that each life stage has distinct needs.

A life-cycle approach also helps break the cycle of malnutrition. A healthy, well-nourished girl is more likely to become a
healthy mother and give birth to a healthy infant. Thus, nutrition at one stage affects the next stage and even the next
generation.

18. Summary of the Unit
Nutritional requirements vary across the life cycle because the human body changes continuously in growth, metabolism,
hormonal state, activity, and physiological function. Pregnancy and lactation require additional nutrients to support fetal
development and milk production. Infancy and childhood demand high nutrient density for growth and immunity.
Adolescence is a period of rapid development and increased need for energy, protein, calcium, and iron. Adulthood
focuses mainly on maintenance, efficiency, and prevention of chronic disease. Old age requires nutrient-dense, easily
digestible meals with special attention to protein, calcium, vitamin D, fibre, and hydration. Understanding these life-cycle
requirements is essential for effective family meal planning and for promoting health at every stage of life.

19. Review Questions
Define nutritional requirement and explain why it changes across the life cycle.1.
Discuss the nutritional requirements during pregnancy and lactation.2.
Explain the nutritional importance of infancy and complementary feeding.3.
Describe the major nutritional needs during childhood.4.
Why is adolescence considered a nutritionally vulnerable period?5.
Discuss the nutritional goals during adulthood.6.
Explain the special dietary needs of elderly people.7.
Compare the energy and protein requirements of infancy, adolescence, and adulthood.8.
Discuss the role of micronutrients across different stages of life.9.
Explain how knowledge of life-cycle nutrition helps in family meal planning.10.
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