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HUMAN NUTRITION- A LIFE COURSE APPROACH 
1*Temidayo Oladiji and "Deborah Opaleke 

'Department of Biochemistry, University of llorin, Ilorin, Nigeria 
'Departnent of Home Economics and Food Science, University of llorin. Ilorin. Nigeria 

*corresponding email: toladiji@nilorin.edu.ng 
INTRODUCTION 

Good nutrition is a necessary condition for good health and general wel1-being. Good nutrition can only be attained by eating good and nutritious foods. Further, it can be maintained by eating foods also prepared under good hygienic condition with proper management of the nutrients (for maximum nutrient retention during processing). Nutrition 
contributes to wellness. Therefore, healthful diet is part of disease prevention. Examples of nutrient deficiency diseases include scurvy, goiter, rickets, and anemia. Some forms of chronic diseases are influenced by nutrition. These include heart disease and diabetes. Nutrition is the science that interprets the relationship of foods to the functioning of the living organism. This will include the intake of food, elimination of wastes and syntheses that are essential for maintenance, growth and reproduction. In other words, the interaction of food, the nutrients and other substances therein, their action and balances in relation to 
health and diseases. Nutrition is so important that it has become a national goal to promote optimal health and disease prevention. 

Unfortunately, a general dearth of knowledge exists in human nutrition especially as it 
relates to nutrition of the vulnerable groups (children, pregnant women and the aged). Also, the association between the onset of certain diseases and diet need to be understood. The 

present chapter therefore provides information on some aspects of human nutrition. 
OBJECTIVES 
Atthe end of the course, students should be able to: 

(i) 

Chapter Eleven 

(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 

define nutrition; 
explain the concept of macro-and micro- nutrients; 
discuss the standards for measuring healthy people's energy requirements; 
list the various forms ofmalnutrition; 
enumerate the features ofkwashiorkor and marasmus; 
explain nutrition in the adolescent, pregnant women and the aged; and 
discuss the causes measurement and management ofobesity 

FOOD NUTRIENTS 

Food is able to perform its functions because they contain nutrients. Nutrients are chemicals in foods that our body use for energy and to support the growth, maintenance, and 
pair ofour tissues. There are two broad classes: 
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i. Macronutrients are nutrients that are required in relatively large amounts. These 

i. 

Nutrients can also be classified as either organic or inorganic. Organic nutrients 
cOntain an element of carbon that is an essential component of all living organisms e.g. 
Carbonyarates, lipids, proteins and vitains Inorganic nutrients however do not contain 
carbon e.g. Minerals and water. 

Fat 

In man, nutrients are supplied through the food and different food items contain different 
amount of nutrient. For example. rice and bread are rich in carbohydrate while food like 
beans is rich in protein. 

are carbohydrates, lipids and proteins. 

The tood sources and functions offood nutrients are summarised in Table 1 

Table 1: Nutrients: the food sources and functions 
NUTRIENT 
Carbohydrate 

Protein 

Micronutrients are nutrionts required in smaller amounts like vitamins anl 

minerals. 

Minerals 

Vitamins 

Water 

ENERGYIg 
4 

9 
4 

FOOD SOURCE 

Bread, rice, yam, 
biscuits, sugar 

NUTRIENTREQUIREMENTS 

Oils. butter, cheese, 

Meat, fish, egg. milk 
Vegetables and fruits 

Vegetables and fruits 

Drinking water, 
beverages, fruits and 
vegetables 

FUNCTION 

Energy 

Energy 
Growth and repair 
Control of body 
processes 

152 

Control of body 
proceSses 

Good nutrition implies the intake of diets containing all the nutrients in proportions 
necessary for the proper functioning of the body. A diet containing all required nutrients in 
adequate quantity is said to be a balanced diet. However, because foods are generally rich in 
different types ofnutrients, a combination of foods will often be necessary to attain balance. 
For example, a meal of pounded yam taken with vegetable soup and meat or fish will likely 
contain all the macro nutrients and many of the micronutrients in adequate quantities. The 
disruption of the concept of balance coupled with changes in the way food is prepared, 
processed, and lifestyle changes lead to mbalance in energy metabolism which has been 
proposed to be responsible for the appearance of various metabolic syndromes (affliction of 
affluence). 

Control of body 
processes 

The amount of nutrient requred varies with age, sex, activities and general well 
being. Special requirementsS OT preztd lactation have also been identified. There are 
standards for measuring healthy peoplsogy and nutrient requirement. A set cffour values are used to measure the nutrient intake ofhealthy 'people 
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years of age, 93 % occurred in the developing countries ofAfrica and,Asia and over a thirdof all deaths can be attributed to underlyingmalnutrition 

Childhood Malnutrition 

the world with about one hundred chil�ven affected to a moderate or Severe degree. 
PEM is caused by a deficient intake of energy and usually, protein. Secondary PEM can 
result as a result of other Complications like AIDS, chronic kidney failure, inflammatory bowel disease and other illnesses that impair the body's ability to absorb and / or utilise 
nutrients, or compensate for nutrient loss. 
Causes 

include: 

Signs: 

i. 
ii. 

Protein Energy Malnutrition (PEM): This is the most common deficiency disease in 

i11. 
iv. 
V. 

i. 

Vi. 

Several factors have been identifed to be the cause of childhood malnutrition. These 

poverty/ insufficient food production 
poor living conditions leading to consumption of contaminated foods and 

subsequent exposure to infection frequently 
lack of education/ ignorance on nutrient requirement for children 
another pregnancy resulting in improper fecding of children especially breast 

feeding 
return ofmother to work 

poor family planning/multiple births creating competition for the limited food 
paternal dispute oftentimes resulting in child ncglect 
war and famine which oftentimes make food unavailable 

The more severe ones are marasmus, kwashiorkor, marasmic kwashiorkor and iron 
deficiency anaemia. 

Summarily, all these factors can be defined by lack of education, poverty and lack of 
food. 

Some ofthe features ofPEM are: 

Features ofMarasmus (figure 2a) 

muscle wasting; 
i. the belly may look prominent; and 
i. the skills develop more slowly. 

Child often less than one year old 
There is low weight for age (usually below 60 %) 
There is little or no subcutaneous fat therefore skin is loose 
The child looks like an old man 
Noedema and there may be no changes in hair colour 
Child usually hungry 

marasmus lose all body fat and muscle strength and acquire a skeletal appearance. They 
Since the body breaks down its own tissue to use as calorie, children suffering from 

suffer from frequent infection due to weakened limmunes system. Features ofKwashiorkor (Also called wet PEM; figure 2b) 
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Child 
usually is aged 1-3 years and presents the following features: 

i. Growth retardation 

iii. 
iv. 

Vi. 

V.Hair is discoloured 

VIi. 

Vill. 

1. 

More subcutaneous fat than in marasmic child 

The body's immune system is weakened, bchavioural development is slow and mental 

atardation may occur. Children may grow to normal height but are abnormally thin. It can 

diso develop in children who are severely burned, suffered trauma or had sepsis (tissue 
destroying intection). 

2 

There is oedema (mainly in the feet and lower legs) 

The child appears moon faced 

Figure 2: (a) Marasmus 

3 
4. 

Hair is sparse and is casily pulled out 

Prevention: The best way to prevent childhood malnutrition is by breast feeding a 
Slia tor thc first six months and thercafter, introduces the child to balanced weaning foods. 

ADVANTAGES OFBREAST FEEDING 

6. 

Presence ofanaemia 

1. 

Loss ofappetite 

Breast milk is complete food 
It is cheapcr 
It has contraceptive properties 

(b) Kwashiorkor 

Ithelps in the contraction of the womb, thereby hclping the mother to return 
to shape 
ltis always available in correct composition and temperature 
No utensils required therefore less chance ofgerm infestation 
Ithas anti-infective properties such as Immunoglobulin A (actagainst certain bacteria e.g. E. Coli and some viruses - Lactoferrin which binds iron thercby making it unavailable for certain 

microorganisms. 
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- Lysozymes which breaks down certain harmful bacteria 

- The bifidus factor, a nitrogen containing carbohydrate required for the growth of 

- White blood cells for fighting infection 
8. 

9. 
10. 
11. 

1. 
2. 

3. 
4. 
5 

Excuses for not Breast Feeding 

6. 
7. 

Lactobacillus bifidus a lactic:cid producing bacteria. 

8 

Breast feeding confers protection from allergic diseases e.g. infant;ile 
eczema. 
lt giveS a woman a sense of womanhood 
It encourages closeness between mother and. lchild 
Less environmental pollution 

Another pregnancy 
Return of mother to work 
Lack ofeducation 
The adoption of western beliefthat breast feeding inpublic is immodest 
Maternal stress 

cheeses 

Mental health problems (e.g, postpartum depression, cating disorders) 
Media portrayal ofbotle-feeding as the norm 
Commercial promotion of infant formula through distribution of hospital 
discharge packs, coupons of free or discounted formula, and TV and 
magazine advertising. 

CAUTION (WHEN BREASTFEEDING IS NOTADVISED) 

Maternal exposures to toxins (e.g. Heavy metals, prescribed drugs, drugs, organic 
chemicals). 
Inborn errors of metabolism (e.g. Galactosemia, PKU-lack of the enzyme 
phenylalanine hydroxylase) 
Risk of transmission ofdiseases from mother to infant (HIV/AIDS, Tuberculosis). 

NUTRITION INADOLESCENCE AND ADULTHOOD 

Adolescence is a time of rapid growth, and the primary dietary need at that period is for 
energy - often reflected in a voracious appetite. Ideally, foods in the diet should be rich in 
energy and nutrients. Providing calories in the form of sugary or fatty snacks can mean 
nutrient intake is compromised, so adolescents should choose a variety of foods from the 
other basic food groups: 

Plenty of starchy carbohydrates - bread, corn meal, rice, pasta, breakfast cereals, 
couscous and potatoes 

Plenty offruit and vegetables -at least five portions every day 
Two to three portions of dairy products, such as milk, yoghurt and pasteurised 

Two servings ofprotein, such as meat, fish, eggs and beans 

Adolescents are advised against too much fatty foods as well as sugar rich drinks. 
Other important dietary habits to follow during adolescence include: 

156 



Drinking at least eight glasses of fluid (preferably water) a day. Eating regular meals, including breaktast, as it can provide essential nutrients and improve concentration in the mornings. Choose a fortified breakfast cereal with semi-skimmed milk and a glass of fruit juice. Taking regular exercise, which is important for overall fitness, cardiovascular health, as well as bone development. 
Not every adult has the same nutritional needs. An adult individual needs to balance roy intake with his or her level of physical activity to avoid storing excess body fat. atary practices and food choices are related to wellness and affect health, fitness, weight management, and the prevention of chronic diseases such as osteoporosis, cardiovascular diseases and diabetes. 

The actual amount of any nutrient a person needs, as well as the amount each individual gets from his or her diet will vary. Many adults do not receive enough calcium from their diets, which can lead to osteoporosis later in life. Other nutrients of concern are potassium, fiber, magnesium, and vitamin E. Some population groups also need to get more vitamin B,, iron, folic acid, and vitamin D. These nutrients should come from food when possible, then from supplements if necessary. As teenagers reach adulthood, the basal energy needs for maintaining the body's physiological functions (basal metabolic rate or BMR) stabilise, therefore energy requirements also stabilise. BMR is defined as the energy required by the body to keep functioning. 
It is important to reduce energy intake at the onset of adulthood, and to make sure that all of one's nutritional needs are met. This can be accomplished by making sure that an adequate amount of energy is consumed (this will vary by body weight, degree of physical htness, and muscle vs. body fat), and that this amount of energy is adjusted to one's level of physical activity. Foods that are chosen to provide the energy must be highly nutritious, Containing high amounts of essential nutrients such as vitamins, minerals, and essential proteins. 
It is usually at this age that young adults start gaining body fat and reducing their Piyslcal activity, resulting in an accumulation of fat in the abdominal areas. At the onset of uitnood, energy requirements usually reach a plateau that will last until one's mid-forties, tter which they begin to decline, primarily because activity levels and lean muscle mass (amount of muscle vs. body fat), which represents the BMR, decrease. It is believed that the Cnanges in body composition and rcduced lean muscle mass occur at a rate of about 5 % per 

decade, and energy requirements decrease accordingly. However, these changes in body COmposition and decreased energy rcquircments can be prevented by maintaining regular Pnysical activity, including resistance training, which helps maintain lean muscle mass and 
Prevent deposition of excess body fat. 

Many adults ignore the role that fluids play in nutrition. Most people will get adequate 
ydration from normal thirst and drinking behaviour, especially by consuming fluids with 
meals. 
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activity 
and physiological 

state 
of an 

individual, 

e.g. 

pregnancy 

and 

lactation. N
utrition 

in 

the 

aged The 

elderly 

population 
is divided 
into 
3 age 

grouns: 

Ages 

65-74 

referred 
to 
as 

young 

clderly; 

Ages 

75-84 

referred 
to

 
as 
the 

elderly; 
and 

1. 
2. 

158 

period 
of tim

e 
for 
the 

m
ajority 

of the 

population. 

They 
are 
not 

absolute 

daily 

dietary 

requirem
ents. 



3. 

The aging process shows inter-individual variability in its rate of development. The 
determinarnts of the rates of aging of systems and tissues have been reported to be largely 
genetic. Therefore, premature aging of cells and tissues can occur and is due to genetic 

iTeversible tissue damage. However, the aging process alters body composition so that fciors 
and to long-term exposure to physical or chemical environments that cause 

nutritional. I status changes as s humans get older. Although the energy needs decrease as people 

Io 
provide them with adequate nutrition usually encounter many practical problems. 

According to WHO, the nutritional requirements of the elderly are not well defined, and 
older person's S energy requirement per kilogram ofbody weight is also reduced because both 
lean body mass and basal metabolic rate decline with age. Also, the processes of ageing have 

Ages 85+ referred to as the old. 

Elderly persons are particularly vulnerable to malnutrition. This is because attempts 

n reported to affect other nutrient needs. For example, while requirements for some 
itrients may be reduced, some data suggest that requirements for other essential nutrients 
may in fact rise in later life. 

Malnutrition in older persons 

V. 

The prevalence of malnutrition in the aged has been reported to be as high as in 
children. Many of the diseases suffered by older persons are the result of dietary factors, 
some of which have been operating since infancy. These factors are then compounded by 
changes that naturally occur with the ageing process. 

Vi 

Generally specaking, it has been found that there is improper eating as people age. This 
has been attributed to a number of factors which include: 

Low income. 
Lack ofknowledge in nutrition. 
Loneliness. 
Functional impaiment e.g. depression, dementia, drugs, diseases, dentition 

problems, dysphagia, diets-restrictive diseases 
Digestive problems. 
Gastrointestinal problem such as changes in sense of taste and smell, less secretion 

ot saliva and digestive juices, causing absorption problems and slower movements of 
the gastrointestinal tract. 

from decreased immune function which contributes to this group's increased morbidity and 

heir consumption. Compounding this situation is the fact that the older people often suffer 

nortality. Other significant age-related changes include the loss of cognitive function and deteriorating vision, all ofwhich hinder good health and dietary habits. 

oner factor is the price of foods rich in micronutrients, which further discourages 
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sge 
because lean body mass decreases and levels of physical activity decrease, the chance of 

meeting the needs ofall nutricnts also decreases. 



one Lower 

quality 
of life Depression 

Increased 

susceptibility 
to infection 

Sarcopenia 

(loss 
of muscle 

mass) 

Increased 

num
ber 

of falls 

Com
plications 

during 
hospitalisation 

Increased 

tendency 
for 

pressure 

sores 

Increasedm
ortality 

Foods 

which 
may 

help 

promote 

regularbowel 

function, 

and 

prevent 

constipation 

include: 

Dried 
fruits 

Vegetables 

Fruits 

W
hole 

grain 
cereals 

Beans 
Plenty 

offluid. 
At least 
(30 

ml/kg) 

yoghurt It is 
also 

necessary 
for 
the 

aged 
to 

engage 
in 

some Dietary 

changes 

seem
 

to 

affect 

risk-factor 

levels 

throughout 
life 
and 

may 

have 
an 
even 

NUTRITION 
IN 

PREGNANCYAND 

LACTATION 

W
ell-nourished 

wom
en 

will 

generally 
have 
adequate 

The 

fetus 
is 
not 
a parasite; 
it depends 
on 
the 

mother's 

nutrient 

intake 
to 

meet 
its 

nutritional 

needs. 

Periods 
of 

growth 
and 

developm
ent 

of the 

fetal 

organs 
and 

tissues 

occur throughout 
pregnancy 
therefore 

160 
or 

more 
of 
the: 

In 
the 

aged, 

m
alnutrition 

e following: 

could 

result 
in 

physical 

activities 
daily. 

greater 

im
pact 

in older 

people. 
It is therefore 
of uttermost 

im
portance 

to 

give 

adequate 

attention 
to

 
diet 

during 
old 
age. 

reserves 

ofnutrients 
which 
can m

aintain 

delivery 
of 

m
ost 

substrates 
to 

the 

fetal 

tissues, 

even 
if their 

intakes 
are com

prom
ised 

in 
the 

short 
to 

medium 

term
. 

This 
is because 
the 

delivery 
of nutrients 
depends 

on 

maternal 

intake, 

maternal 

stores 
and 

Placental 

exchange. 

essential 

nutrients 

must 
be 

available 
in 

required 

amounts 

during 

these 

tim
es 

for 

fetal 

growth 
and 

development 
to proceed 

optimally. 



show
 

that 

under 

nutrition 
in 

utero 

leads 
to 

persistent 

change 
in 

blood 

Anmal 

experiments 
cholesterol 

m
etabolism

, 

insulin 

response 
to 

glucose 
and 

obesity. 

The 

im
m

ediate 

pressure, 
aPO

RTA
N

CE 
OF 

BA
LA

N
CED

 

N
U

TRITIO
N

 

D
U

RIN
G

 

PREG
N

A
N

CY
 

Optimises 
maternal 
health 

Reduces 
risk 

ofbirth 

defects 

Reduces 

suboptimal 
fetal 

development 

Reduces 

chronic 

health 

problems 
in 
the 

future OBESITY Obesity 
is defined 
as an excess 
of 

body 
fat. 
By 

using 

body 

weight 
as 
an 

index, 

obesity 
is a weight 

greater 

than 
20 
%

 

more 

than 
the 

average 

desirable 

weight 
for 

men 

and 

women 
of a given 

height. 

Obesity 

results 

when 

there 
is an im

balance 

between 

energy 

intake 

Causes 1. Over 

Eating: 
This 
may 

result 

from
 

primary 

failure 
in the 

regulation 
of ingesting 

behaviour 
at the 

cognitive 

level. 

This 

usually 

results 
in excessive 

caloric 

intake 
that 

exceeds 

energy 

needs 

ofthe 

individual. 

2. Sex:It 
is 

com
m

on 
in 

women 
in 

whom 
it is liable 
to 

occur 

after 

pregnancy, 

especially 

repeated 

pregnancies. 
A

 

woman 

may 
gain 
as much 
as 

12.5 
kg 

during 

pregnancy. 

Most 
of this 
will 
be 
in 

form
 

of adipose 
store 

mainly 
for 
the 

dem
and 

of lactation. 

progressively 

obese 

with 

each 

succeeding 

chila. 

Males 

have 
a higher 

resting 

However, 

many 

women 
gain 

more 

weight 
and 

retain 
part 
of this 

weight 

becom
ing 

metabolic 

rate 
than 

fem
ales, 

so 

males 

require 

more 

calories 
to 

maintain 

their 

body 

weight. Age: 
As 
general 

3. 

4. Environment/Culture: 
cat An 

high 

people 

environment 

d0 
not 

require 
as many 

calories 
to 

maintain 
your 

weight. 

S. Em
otional 

contributes 
to 
the 

development 
of obesity Over 

time, 

the 
association Lack 

of 

161 

a fetus 
to 

under 

nutrition 
is to 

break 

dow
n 

its 

ow
n 

substrates 
to 

provide 

response 
of 

prolonged 

under 

nutrition 

leads 
t to 

growth 

retardation. 

Slow
ing 

of grow
th 

in 

cnergy. 
More leads 

to 

disproportion 
in 

organ 
size 
(e.g. 

reduced 

growth 
of the 

kidney 

ate 

gestation 
hich 
is rapidly 

developed 

during 
late 

gestation). 

and 

energy 

expenditure. 

Obesity 
is a risk 

factor 
for 

other 

degenerative 

diseases, 

such 
as type 

I(adult 

onset) 

diabetes, 

diseases 

ofheart 
and 

circulation, 
and 

certain 

cancers. 

a s rule, 
as older. 

grow 

you 

your 

metabolic 
rate 

slow
s 

dow
n 

and 

you where 

fat 

and 

high 

sugar 

diets 
and 
excess 

take 
little 
exercise, 

weight 

causes 

more 

and 

obesity 

problems 
with than 

one 
Cultural 

regular 

get diets 

fat cat 
people 

low 

and 

cxercise. 

where 

belief 
also or : Factors: 

when 

Many 

people 

over 
eat 

they're 

stressed, 

bored 
angry. 

between 
emotion 
and 
food 
can 

become 

fm
ly 

fixed. Depression 
or stresses 
are 
also 

causes 
of obesity 
and 

other 

patterns 
of disordered 

eating Physical 

Activity: 

Lack 
of physical 

exercise 
is definitely 
one 
of the 

major causes 
of weight 
gain 
and 

obesity. 



TECHNIQUES SAND 

Body mass index (BMI): This is calculated by dividing the body mass in kg by 
square of height in meters. (BMI = kg/m). The BMI is used to define underweight, overweight and obese individuals. 
BMI (kg/m) Categories: 

Underweight=<18.5 Normal weight= 18.5-24.9 
Overweight=25-29.9 
ObesityBMI of 30 or greater 

Skinfold thickness = Waist/hip-ratios Body Fat Distribution: "Pears" vs. "Apples" 

Excessive body fat resulting from an imbalance between energy intake and 
expenditure is the most important nutritional problem in developed countries and is rapidly 
becoming a global epidemic; a definition of a healthy diet that fails to address this problem 
would be deficient. Some well-intended guidelines are highly prescriptive in terms of energy 
intake or servings per day of each food group. A fundamental problem is that even the 
healthiest combination of foods consumed in slight excess, by only a percentage or two, over 
an extendedperiod will lead to overweight. 

CASE STUDY 

A 25 year old female weighing 81 kg, height of 1.67 m and of moderate physical 
activity has a BMI of 29 kg/m. Healthy BMI ranges from 18.5 - 24.9 kg/m, therefore, 
Healthy weight range is 43.3 -58.5 kg. Based on the current weight, height and activity 
level, Daily Calorie requirement is 2291 calories. This is what is needed by this person to 
maintain the current weight. However, food is not the only thing that affects weight 
management; exercise or lack of it will impact the amount of calories burned and therefore 
the net caloric intake. To change your weight by 0.5 kg or 1 lb in one week, you must increase 

TREATMENT 

A poor diet and lack of exerciSe are trne most common causes of obesity. there are some fairly simple treatments for obesity. 

i. Incorporating more natural foods into your diet 
ii. Drinking more water 
ii. Cutting out junk food and getting into the habit of exercising several times every week 
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A STANDARDFOR MEASURING OBESITY 

or reduce your nct caloric intake by 500 calories per day or 3500 calories per weck. 



CONCLUSION 
It is a fact 

now
 

that 

optimnal 

health 
is linked 
to 

good 

nutrition. 

The 

im
portance 

of 

and 

nutrition 
is the 

main 

preventive 

measure 

against 
a high 

num
ber 

of 

hum
an 

diseases. 

The nortance 
of good 

nutrition 
to 

achieve 

optim
al 

health 
is unquestionable. 

There 
is grow

ing 

mber 
of 

people 

who 
are 

aware 
of the 

im
portance 

of 

good 

nutrition 
and 
are 

turning 

tow
ards 

ands 

that 
are 

enriched 

with 

different 

herbs, 

vitam
ins 

and 

m
inerals. 

M
ore 

and 

m
ore 

foods ll be 

tailored 
to 

im
prove 

health 
and 

extend 
life. 
It is clear 

now 
that 

nutrient 

needs 

vary 

with 

EVALUATION 
STRATEGIES 

Study 
Questions 

What 
is nutrition? 

1. 

List 
the 

features 
of M

arasmus 
and 

kwashiorkor 

ii. 
iii. 

List 
the 

causes 

ofmalnutrition 
in 

children 

How 
is the 

BM
I 

useful 
in 

measuring 

obesity? 

iv. 

W
hat 

causes 

im
proper 

nutrition 
in the 

aged? 

V
. 
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age 
and 

physiological 

state. 

Therefore, 

nutrition 

education 

should 
be 

em
phasised 

for 
all 
as 

this 
will 

help 

prevent 
a lot 

ofdiseases. 

Ethnopharmacology 
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m
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