UNIT 1 :RECOMMENDED DIETARY ALLOWANCES
AND RDA OF INDIANS ( ICMR 2010) AND THEIR USES
IN PLANNING DIETS

Learning Objectives:
After reading this unit, the students will be able to:

e define the terminologies and concepts used in relation to human nutritional
requirements,

e discuss the concept of recommended dietary allowance,

e state the significance and uses of recommended dietary allowances, and

e present the current nutrient recommendations for Indian population.

In a family there may be infants, young children, adolescent, adults, and elderly all living
under one roof. It is always a big challenge to provide a good nutritious diet for each of the
member, particularly when their needs, preferences vary. So what should be the guiding
factor to ensure balanced meals that meet the needs of all members? Is there a Standard or a
Reference that would serve as a goal for Good Nutrition? This section focuses on this
important concept of Recommended Dietary Allowances.

RECOMMENDED DIETARY ALLOWANCES: BASIC CONCEPT

Humans need a wide range of nutrients to lead a healthy and active life. The amount of each
nutrient needed for an individual depends on age, body weight, physical activity,
physiological state (pregnancy, lactation) etc. So basically the requirement for nutrients
varies from individual to individual. So, what do we mean by the term "Nutrient
Requirement™ here?

The requirement for a particular nutrient is the minimum amount that needs to be consumed
to prevent symptoms of deficiency and to maintain satisfactory level of the nutrient in the
body.

For example in case of infants and children, the requirement may be equated with the amount
that will maintain a satisfactory rate of growth and development. Similarly for an adult the
nutrient requirement is the amount that will maintain body weight and prevent the depletion
of the nutrient from the body which otherwise may lead to deficiency. In physiological
condition like pregnancy and lactation, adult women may need additional nutrients to meet
the demand of fetal growth along with their own nutrient needs.
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vary, similarly the effect of cooking and processing may be different
and bioavailability of the nutrient from the diet may also vary.

So how do we account for this? Well a safety factor is added over and above the nutrient
requirement for each group to arrive at the Recommended Dietary Allowances.

REQUIREMENT + SAFETY MARGIN =RECOMMENDED DIETARY INTAKE

The Recommended Dietary Allowances (RDA) are the levels of intake of the essential
nutrients that are judged to be adequate or sufficient to meet the nutrient requirement of
nearly all (97 to 98 percent) healthy individuals in a particular life stage and gender group

From our discussion above it must be clear to you that the Nutrient Requirement of an
individual and the Dietary Allowance for a group or a population are distinctly different.
RDA takes into account the variability that exists in the requirement of a given nutrient
between individuals in a given population group. So RDA is neither minimal requirement nor
necessarily optimal level of intake. Rather, RDA is the safe and adequate level, which
incorporates margin of safety intended to be sufficiently generous (high enough) to
encompass the presumed variability in requirements among individuals and meet the needs
of almost all healthy people.

Further please note, RDA's do not apply to people who are suffering from disease which
influence the nutrient intake. They only apply to healthy people.

Next we shall review the significance, uses of RDA's.

SIGNIFICANCE/USES OF RDA

RDA, we know, represents the level of the nutrient to be consumed daily to meet all the
requirements of most of the individuals in a given population. So RDA's help us plan
balanced diets which include a variety of foods derived from diverse food groups which help
meet the nutrient requirements. Other than this basic use, RDA's have come to serve many

important purposes. The various applications of RDA include:

e Comparison of individual intakes to the RDA allows an estimate to be made about the
probable risk of deficiency among individuals,

e Modifying nutrient requirements in clinical management of diseases,

e To help public health nutritionists to compose diets for schools, hospitals, prisons etc.

e For health care policy makers and public health nutritionists to design, develop
nutrition intervention programmes and policies,

e For planning and procuring food supplies for population groups,

e For evaluating the adequacy of food supplies in meeting national nutritional needs,




For interpreting food consumption records of individuals and populations,

For establishing Standards for the national feeding programmes implemented by the
Governments for its vulnerable population,

For designing nutrition education programmes for the masses,

For developing new food products and dietary supplements by the industry,
Establishing guidelines for the national labeling of packaged foods (by Food
Standards Safety Authority of India (FSSALI))

So that was a comprehensive list of uses of RDA. Next let us learn about the
Recommended Dietary Allowances for Indians.

Recommended Dietary Allowances (RDA) for Indian Population

For the Indian population, the dietary standards have been computed by the Indian Council of
Medical Research (ICMR). These recommendations have been published as "Nutrient
Requirements and Recommended Dietary Allowances for Indians™ (ICMR 2010)

The recommendations are constantly revised whenever new data is available. The last
recommendations were revised in 2010, based on the new guidelines of the International Joint
FAO/WHO/UNU Consultative Group and based on the data on Indians that had accumulated
after 1989 recommendations. Table 1(a) and Table 1(b) present these recommendations.
Study them carefully. To help you understand these recommendation here are a few
highlights:

1.

Note, the RDA for Indians are presented for the different age categories: 0-6 months,
7 to 12 months, 1 — 3 years, 4 — 6 years, 7 — 9 years, 10 — 12 years, 13 — 15 years,16 —
18 years, adult man and women..

Recommendations are given for energy and all other nutrients including proteins,
visible fat, calcium, iron, retinol, Beta Carotene, thiamine, riboflavin etc.
Recommended dietary allowances for adults are based on sex (male, female), body
weight and physical activity level (i.e. Sedentary, Moderate and Heavy work) .

RDA for energy is expressed in kilocalories (Kcal), for proteins, fats in grams (g), and
for calcium, iron, vitamins and minerals in milligram (mg) or microgram.

RDA for protein is based on body weight. The relationship can be expressed as 1g
protein per kg body weight in the case of adults. It varies for other age categories.
RDA for energy and protein are given as additional intakes in pregnancy and
lactation, indicated by a (" + " sign). This requirement is over and above the normal
requirement of adult women. RDA for other nutrients are given as total intake figures.
In infancy RDA's for energy, protein, iron, thiamin, riboflavin and niacin are
expressed as per kg body weight (expected for a healthy, normal growing infant of a
particular age)

RDA for Vitamin A have been given in terms of retinol or alternatively in terms of
Beta Carotene.
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Table 1(b) : Recommended Dietary Allowances for Indians (Vitamins)

Vitamin A = % - ®
235 ol 3 22|58 |2 o8| LT |
2 = L2 c = o = {3 =y > o ==
Group Category/Age | & = s2| E |sE|2E |8 ElBE| 53 g3
8 g |as| & | S > 2 2 >
e —
o I_ = ]
Sedentary work 1.2 1.4 16
Men Moderate work 1.4 1.6 18
Heavy work 60 600 4800 17 51 1 2.0 40 200 1.0
1.0 12
Sedentary work 1.1
600 1.1 14
Moderate work 1.3
4800 2.0 40 200 1.0
14
Heavy work 1.7 16
Women 55
+0.2 +2
Pregnant 800 6400 +0.3 25 60 500 1.2
Lactating 0-6 +0.3 +4 2.5
+0.4
months
80 300 15
+0.2 +3 25
6-12 months 950 7600 +0.3
710
0-6 months 54 0.2 0.3 0.1
Ha/kg
Infants
650
6-12 months 8.4 350 2800 |03 |04 0.4 25 25 0.2
Ha/kg
1-3 years
12.9 0.5 0.6 8 0.9 80
Children
4-6 years 400
18.0 3200 | 0.7 0.8 11 0.9 100 0.2-
40 1.0
600
7-9 years 25.1 4800 | 0.8 1.0 13 16 120
Boys 10-12 years 34.3 1.1 13 15 1.6 40 140 0.2-
Girls 10-12 years 35.0 1.0 1.2 13 1.6 1.0
Boys 13-15 years 47.6 14 1.6 16 2.0 0.2-
- 40 150
Girls 13-15 years 46.6 1.2 1.4 14 2.0 1.0
600 4800
Boys 16-17 years 55.4 15 1.8 17 2.0 0.2-
_ 40 200
Girls 16-17 years 52.1 1.0 1.2 14 2.0 1.0

Source: Nutrient Requirements and Recommended Dietary Allowances for Indians (ICMR 2010)




Now that we have a fair good idea about recommended dietary allowances surely you should
be able to recommend what individuals should eat and in what amounts to ensure a balanced
diet. Off course knowledge of nutrients and the rich food sources of these nutrients will form
the basis for diet planning. The amount of different foods to be consumed would depend on
the RDA. Higher the RDA for a particular nutrient, the more should be the consumption of
food rich in that nutrient. For example, we learnt that the RDA for energy for a heavy worker
(adult male) is more as compared to a sedentary male adult. To meet these increased high
needs of energy we must ensure that we include more of carbohydrates and fat rich foods in
the diet of the heavy adult worker. Carbohydrate rich foods such as cereals, sugars, roots and
tubers and fat from oils, butter, ghee etc. will help meet the increased energy requirement.

Similarly in case of infants (6-12 months of age) when the protein needs are high (1.69 g/kg
body weight/d) as compared to adults (1g/kg body wt) it would be recommended that high
protein rich foods such as milk and milk products, pulses, meat and meat products may be
included in the diet of the infants. A detailed review on planning balanced diet is covered in

another unit.

KNOWLEDGE ASSESSMENT - 1

Fill in the blanks

1. The RDA for energy is expressed as ----------------------- :

2. During periods of physiological stress such as during pregnancy and lactation the requirement for
energy and protein is given as --------------- -- intake.

3. In infancy RDA for energy, protein etc is expressed as per kg ------------------------ .

4. RDA for adults are based on sex, body weight and ----------------- .

5. Nutrient requirement is the --------------------m---- amount that needs to be consumed to prevent
symptoms of deficiency and maintain satisfactory level of the nutrient in the body.

6.-------------- ---- IS added to the nutrient requirement to cover for variations in requirement from
individual to individual

7. RDA's are basically ------------------=-----—-- plus safety margin.

8. .RDA is the average daily nutrient intake sufficient to meet the nutrient requirement of nearly ---------
percent of healthy individuals in a particular life stage and gender group.

9. In India the RDA's are provided by ---------=--=-=-m-mmmmmmmmm oo - :

10. RDA's apply only to ---------------------- people and not to people suffering from --------------------- :

Answer: 1) Kilo Calories (Kcal); 2) additional; 3) body weight; 4) physical activity; 5) minimum;
6) Safety margin; 7) Nutrient requirement, 8) 97-98; 9) ICMR; 10)healthy, disease.




UNIT: 3 - PUBLIC HEALTH AND NUTRITION: BASIC CONCEPT

Unit Code:

UNIT TITLE: PUBLIC HEALTH AND NUTRITION : BASIC CONCEPT

Location:

Classroom
or internet

Duration:
SESSION 1:PUBLIC HEALTH AND NUTRITION , MALNUTRITION : BASIC
CONCEPTS
Learning Knowledge Evaluation | Performance Teaching and
Outcome Evaluation Training
Method
1. What is 1. Explain the concept | 1. Analyse the concept | Interactive
Public Health | of public health nutrition | of public health | Lecture:
Nutrition 2. Enlist the activities | nutrition Introduction
related to public health | 2. State  the various
nutrition activities  which a
public health
nutritionist may
perform
2. 1. Define Malnutrition 1. Explain the | Interactive
Malnutrition: and its components meaning of | Lecture:
Basic concept, malnutrition, Introduction
Causes and 2. Discuss the various undernutrition and
Consequences | causes of Malnutrition overnutrition
3.Highlight the | 2. Explain the
consequences of | immediate, underlying
malnutrition and basic causes of
malnutrition
3. State the
consequences of
malnutrition

SESSION 2: METHOD OF ASSESSMENT OF NUTRITIONAL STATUS

1. Nutritional 1. Define Nutritional 1. Explain the concept Interactive
Status status. of ABCD, in the context | Lecture:
Assessment 2. Enlist the methods of | o utritional status Acquaint
Methods assessment of assessment methc_)ds
nutritional status nutritional
status
assessment
2. 1. Explain the meaning | 1. Explain the | Interactive
Anthropometric | of anthropometry importance of weight, | Lecture:
measurements 2. Discuss the measures | height and other | Discussion of

used in anthropometry
3. Explain the different
anthropometric indices

measures and indices in
the context of
anthropometric

the importance
and Standards







used for infants, young
children, older children,
adolescents and adults.

measurements

2. Categorize
individuals into different
grades of malnutrition

3. Calculate Body mass
index and categorize
individuals into different
grades of malnutrition

anthropometry

Activity: Encourage
children to take
weight, height of
their ~ peer  and
compare with
Standard values

Calculate BMI and

using BMI. compare with
Standards.
3. Clinical, 1. Explain the clinical | 1.  Identify  various | Interactive
Biochemical assessment method and | clinical sign and | Lecture:
and Dietary the wvarious sign and | symptoms specific to | Acquaint the
Assessment symptoms  used in | nutrient deficiencies students with the
Methods clinical assessment 2. Link sign, symptom | clinical sign and
2. Explain the concept | of deficiencies to | symptoms specific
of biochemical various body parts, | to deficiency
assessment giving | organs. .condition
examples. 3. Discuss the uses and | Activity:  Involve
3.Discuss the wuse of | limitations of | children in
Dietary assessment | biochemical assessment | collecting pictures
method method from internet,
4. Explain the most | Describe the use of | newspaper etc..of
common method of diet | dietary assessment | clinical sign,
survey i.e. 24-hour- | method in the context of | symptoms of
recall. 24-hour recall method. deficiency diseases.

Activity: Carry a
24-hour recall of
the food eaten my
the students in the
last 24 hours.

1L ocation:
Classroom
or internet

SESSION 3: HUMAN DEVELOPMENT INDEX (HDI) AND SUSTAINABLE

DEVELOPMENT GOALS (SDGs)

1.Human
Development
Index (HDI)

2.Sustainable
Development
Goals
(SDGs)

1.Explain the concept of
Human Development
Index

2.Discuss the concept,
significance of
Sustainable
development Goals.

3.1dentify the three most
important goals and
their targets of SDGs
in the context of public
nutrition

1. Explain the
components and
indicators of HDI

2. Present the HDI score
of India

3. List the three important
goals in SDG (public
health point of view)

4 Highlight the targets to

be achieved and what is

India's performance so

far?

Interactive
Lecture:

Acquaint the
students to the

concept of HDI and
SDGs.




UNIT: PUBLIC HEALTH AND NUTRITION: BASIC CONCEPTS
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Learning Objectives:

After reading this unit, the students will be able to:

explain the concept of public health nutrition

define and discuss the various form of malnutrition

enlist the direct methods of nutritional status assessment

discuss the use and interpretation of anthropometric measurements

explain the clinical, biochemical and dietary assessment methods of nutritional
status assessment

discuss human development index and its various components, and

state the sustainable development goals and their targets.

SESSION 1: PUBLIC HEALTH NUTRITION AND MALNUTRITION:
BASIC CONCEPTS

We begin our study with a brief understanding of public health nutrition. What is public health

nutrit

out.

Publi

ion and as a public health nutritionist what activities one would be involved with? Let's find

¢ Health Nutrition: Basic Concept

Nutrition, as you may be aware, is one of the major determinants of the health and well-being of

indivi

nutrit

duals in a society. So an area of study which emphasizes the application of food and

ion knowledge, policy and research to the improvement of health of populations is called

public health nutrition. It is primarily concerned with improving nutrition in population groups.

Study of public health nutrition may, therefore, include an understanding of:

0

[]
[]
[]

the most critical social, behavioural and food and nutrition factors that affect health,
nature, causes and consequences of nutrition problems, malnutrition in a society,
nutritional requirements and dietary guidelines for populations,

design, planning, implementation and evaluation of nutritional programmes and how

they can improve the nutritional status of the population,




1 how nutrition related and food related public policies affect health especially in
vulnerable groups,

00 Nutrition education for behaviour changes etc.

The activities mentioned above are by no means a complete list of activities undertaken within
the public health nutrition domain. But surely they give you an idea about this area of study.
It may be emphasized that public health nutrition is a vast field and has many aspects to it. At

this stage we are not required to dwell on these various activities.

Nutritional problems, malnutrition - their causes, consequences, you have learnt form a major
part of study of public health nutrition. So let us begin our study of this unit with a review on

the concept, definition, causes and consequences of malnutrition.

Malnutrition: Basic Concept, Causes and Consequences

When you think of malnutrition what picture comes to your mind? Yes very often we picture
malnutrition as undernutrition. We tend to picture a thin starved individual as malnourished.
Malnutrition, in fact is "poor nutrition™. But what we fail to understand is that malnutrition is an
impairment of health resulting not only from a deficiency or lack of food/nutrients but also when
there is excess or imbalance of nutrients in the diet.
So when we talk of malnutrition we refer to both:

(1 Under nutrition: not getting enough nutrients, and

(1 Overnutrition: getting more nutrients than the body needs.

Figure 1 illustrates the concept: Nutrients are essential

substances present in food
necessary  of  bodily
functions including
proteins,  carbohydrates,
fats, vitamins and minerals




MALNUTRITION
UNDERNUTRITION OVERNUTRITION

DEFICIENTY OF CALORIES DEFICIENTY OF VITAMINS
(energy) AND/OR PROTEINS AND MINERALS

Overweight
Obesity

underweight MICRONUTRIENT
Stunting MALNURITION (MNM)
Wasting (Iron, Vitamin A, lodine)

Figure 1: Malnutrition

Under nutrition is a condition which occurs when there is lack of adequate energy, protein and/or
micronutrients (like iron, vitamin A etc.) in the diet. The basic requirement of nutrients for
growth, development, body maintenance is not met leading to poor growth or protein energy
malnutrition or deficiency diseases like anemia, permanent blindness etc. Overnutrition , on the
other hand, is a form of malnutrition that occurs when we take more (or excess) of a nutrient than
the body needs every day. Consumption of excess energy is an example of over nutrition leading
to overweight or obesity. Overweight and obesity are defined as "abnormal or excessive fat

accumulation that present a risk to health™.

What are the factors contributing to malnutrition? Let us review.

Causes of Malnutrition

There can be many underlying causes of malnutrition. A conceptual framework on the causes of
malnutrition was developed in 1990 by UNICEF. The framework shows that causes of
malnutrition are multi-sectoral and classified as - Basic, underlying and Immediate as

highlighted in Figure 2.
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Figure 2: Causes of Malnutrition - UNICEF Framework
Immediate causes of malnutrition are at individual level including inadequate dietary intake and
frequent illness and diseases. An individual's dietary intake and exposure to disease are affected
by underlying factors at household/family level such as lack of availability of, access to and/or
utilization of diverse diet, inadequate care and feeding practices for children combined with
unhealthy household and surrounding environment and inaccessible and inadequate health care.
Basic causes including the social, economical and political factors that neglect human rights,
perpetuates poverty, denying the access of vulnerable populations to essential resources. These

function at the Society level.

The causes of undernutrition and overnutrition are in many ways similar and interlinked. Factors
such as poverty, lack of knowledge and access to adequate diet, poor infant and young child
feeding practices, inadequate health care etc can lead to undernutrition as well as overweight and

obesity.

Next let us get to know the consequences of malnutrition




Consequences of Malnutrition

The consequences linked with malnutrition can be devastating. Before we study the
consequences let us get to know who are more likely to be suffering from malnutrition.
Malnutrition affects first and foremost children under age of two, but young children under five
years of age, adolescent, pregnant, lactating mothers, the elderly and the chronically ill are also

vulnerable.

Malnutrition increases the risk of mortality (death) and morbidity (illness). In the long term
chronic malnutrition during pregnancy and early childhood manifest as stunted growth (low
height for age) and wasting (low weight for height). Children who are malnourished in the early
years of life fail to grow and develop to their full potential, both physically and mentally. The
consequences of stunting extend to adulthood increasing the risk of poor pregnancy outcome (i.e.
the newborn is of low birth weight), impaired cognition that results in poor school performance,
reduced economic productivity and earning. Stunted growth in early years increases the risk of
overweight later in life and subsequently non communicable diseases such as cardiovascular

diseases, diabetes, and hypertension.

Diets that are inadequate in terms of micronutrients (iron, iodine, Vitamin A) can lead to serious
illness, including anaemia (iron deficiency), mental retardation and permanent blindness. People
who suffer from malnutrition have fewer defenses against diseases i.e. have low immunity. They
fall ill faster and easily and are less able to recover quickly and completely from the disease.
Malnutrition increases the risk of infection and with infection there is reduced appetite,
malabsorption which in turn increases the body's need for nutrients and leading to malnutrition

creating a vicious cycle of malnutrition and infection.

Summary of the consequences of malnutrition are illustrated in Figure 3.




Non communicable diseases
(diabetes, hypertension)
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Figure 3: Consequences of malnutrition

Having considered the consequences of malnutrition it is important for us now as public health/
nutrition students to be able to assess/identify individuals who are suffering from malnutrition or
identify population groups or individuals who are at risk of malnutrition. How do we identify
which individual is of optimal health, who is underweight or overweight or obese or suffering
from a nutrient deficiency? How do we get to know the severity and magnitude of the nutritional
problem? Are there any indicators? How do we assess the nutritional status? Our next section
deals with this. But before we start the new section, here are few checks your progress exercises.

Attempt the Knowledge Assessment -1.




KNOWLEDGE ASSESSMENT -1
Fill in the blanks

1. Malnutrition refers to both -----------=m e mceeeee - and -

2. The study which emphasizes the application of food and nutrition knowledge to the improvement of
health and well being of individuals is is called -

3. Abnormal or excessive fat accumulation that present a risk to health is called -

4. Diet inadequate in terms of the nutrient iron can lead to the deficiency condition called --------------- -- :

L and are the immediate causes of malnutrition.

Answer: 1).undernutrition, obesity; 2) Public health nutrition; 3) obesity/overweight; 4) anaemia;
5) inadequate diet, diseases.

Multiple Choice Questions. (Read the statement and put a tick mark on the right answer).

1. Overweight is a consequence of:
a) deficiency of one or more nutrient
b) infections
C) excessive intake of energy
d) Bothbandc

2. Underlying causes of malnutrition include:
a) Political factors
b) lliness and Disease
c) Inadequate care for women and children
d) Economic factors

3. Consequences of malnutrition include:
a) Lowered immunity

b) Poor productivity

c) Poor growth

d) All of the above

4. Non communicable diseases are consequences of:
a) Infections

b) Lowered immunity

c) Poor cognition

d) Overnutrition

5. Diabetes, Hypertension are an example of:
a) Infectious disease

b) Non communicable disease

c) Deficiency disease

d) None of the above

Answer: 1)-c; 2)-c;3)-d;4)-d;5)-b.




SESSION 2: METHODS FOR ASSESSMENT OF NUTRITIONAL STATUS

Nutritional status of individuals is influenced by the diet (food | Nutritional status refers to
the state of health of an
individual as it is affected
internal external environmental factors. By studying these | by the intake and utilization
of nutrients (proteins,
carbohydrates, fats,
are used to assess nutritional status. We tend to classify them as vitamins and minerals.

intake) and the utilization of the nutrients but also by some

factors we can determine the nutritional status. Certain methods

direct methods and indirect methods. Here we will only focus on the Direct Methods of

nutritional status assessment.

Direct methods used for assessment of nutritional status may be summarized as ABCD:
Anthropometric Measurements

Biochemical assessment

Clinical Methods, and

Dietary assessment

A. Anthropometric Measurements

The term Anthropometry literally means: Anthro = Man and Pometry = Measure
Anthropometry is the measurement of human body at various ages and level of nutritional status.
The most commonly used measurements include:

- Measurement of body weight,

- Measurement of standing height or crown heel length,

- Measurement of body circumferences, and

- Body fat (Skinfold measurement)

In children the three most commonly used anthropometric indices to assess their growth status
are weight for age, Height/length for Age and Weight for Height. Let us briefly review each of

these anthropometric indices.




1) Weight for Age

Body weight indicates body mass and is a composite of all body constituent such as water, mineral,
fat, protein and bone. Repeated measurement of weight at regular period is a sensitive indicator of
change in nutritional status. So any small changes or rapid changes in body weight of individuals,
particularly children detected over a short period of time which may be due to poor diet and/or short
duration illness and/or infection ( such as diarrhoea) etc., indicates potential malnutrition. Weight

is, therefore, indicative of short term malnutrition.

Along with weight, appropriate age assessment is also necessary for assessment of nutritional status.
Why? Because we all know that body measures such as weight, height etc. increases with age. So if
the correct age is not known it might not be possible to have an accurate assessment.

So Weight-for- Age is used as a measure of nutritional status. A low weight for age is referred to as
underweight.

LOW WEIGHT FOR AGE is indicative of UNDERWEIGHT and of Short term malnutrition

Various types of weighing instruments are available to measure weight as highlighted in Figure 4.

A

a) Balance Beam b) Spring Scale c) Electronic scale

Figure 4: Weighing Scale




The next question then you may ask is how do we know that the actual weight measurement
obtained for an individual is normal or appropriate for his/her age? For this we need to compare
the actual obtained weight with a set of values called STANDARDS. In India for children we use
the WHO GROWTH Standards (2006) to compare the data. These Standards are primarily
average body measurements of well nourished and healthy children (belonging to well-to-do-
society) who are medically and socially well protected and these values are used for purpose of
comparison. Tables providing the WHO Standard measurements are given in Annexure 1 at the

end of this unit for your reference.

Alternatively weight obtained can be plotted against age on a graph/chart so that growth pattern
can be followed graphically in comparison to reference standards. This process is called Growth
Monitoring. The charts used are Growth Charts which are designed as a means of monitoringand

interpreting changes in weight over time. Refer to Figure 5 which illustrates the Growth chart
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Figure 5: Growth Chart
If plotted weight-for-age of a child falls on green band, then the child's growth is NORMAL,; if it
falls on the yellow band, child is moderately underweight, and if the plotted weight is on the
orange band, the child is severely underweight. The growth curve should continue to go up every
time the child is weighed (as shown in (a) in the margin of figure 5). Straight or downward curve

as shown in (b) and (c) in Figure 5 indicates poor growth and needs attention.




Next we move on to the second anthropometric measurement i.e. Height/Length.

ii) Length/Height for Age

Length or height is a commonly used measure to assess nutritional status. Length or height
reflects the total increase in the size of the individual up to the moment it is determined. In case
of infants and children less than 2 years of age length is measured known as crown heel length.
The instrument used is called the Infantometer as illustrated in Figure 6. In case of children who
are more than 2 years of age or in case of adult's standing height is measured. A portable

anthopometric rod or tape can be used for measuring height.

Headpicee firmly on head oy X

/7
Left hand on knees; ands at side
knees together against bumd. b
f '[ y
Right hand on shins; hcfl,s
agamst back and base of boird

a) Length measurement using Infantometer  b) Anthropometry Rod

Figure 6: Height Measurement

But unlike weight, height changes very slowly to be used by itself to detect changes in growth
pattern within a short time period. Hence it is not a very sensitive measure to assess short
duration malnutrition. Height is affected by long term nutritional deprivation i.e. a deficiency of
one or more nutrient over a long period of time, resulting in stunting - a low height for age.
Stunting is consequence of chronic food deficiency. So if you come across a child who has low
height for his age in all probability it reflects the cumulative effect of chronic food deficiency
(particularly protein and energy insufficiency) and infection over a long period since and even
before birth.

LOW HEIGHT FOR AGE is indicative of STUNTING and of chronic malnutrition




A third parameter used in anthropometry is Weight for Height measurement.

iii) Weight-for-Height

By relating the weight of a child to its height or length an objective measure of the child's degree
of THINNESS can be obtained. Thinness indicates in most cases a recent and severe process of
weight loss which is often associated with acute starvation or insufficient food intake and/or
severe infection/disease such as diarrhoea, measles etc. So when weight of the child is low for
the height it is called WASTING. Weight-for-Height is a very good index for short duration
malnutrition, (like weight for age). Weight-for-Height Standards are available which are
included in Annexure 1. In situations where accurate age assessment is not possible or required,

this age-independent indicator can be used to assess nutritional status

LOW WEIGHT for HEIGHT is indicative of WASTING and of short duration malnutrition

So we have seen that weight, height and age together and weight and height independent of age
are good indicators of child's nutritional status. Recent evidence (National Family Health Survey
- 4, 2015-16) suggests that 38.4% of Indian children under 5 years of age are stunted, 35.7%
are underweight and 21% wasted, with 7.5% severely wasted as illustrated in Figure 7. Rural

children are even worse off. as compared to urban children.
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Figure 7: Nutritional status of Indian children under 5 years of age
Source: (NFHS-4, 2015-2016)




So far we have looked at anthropometric measurements for infants and young children. Next, a

review of indices for adults and adolescents follows.

iv) Anthropometric Indices in Adults

In case of adults, Body Mass Index (BMI) is used to assess nutritional status. BMI is a simple
index of weight-to-Height used to classify underweight, overweight and obesity in adults. BMI
gives a measure of the body fat based on weight in relation to height and applies to most adult
men and women aged 20 and over. BMI is defined as the weight (in kg) divided by the square of
the Height in meters (kg/m?).

BMI = Weight (kg)
Height (m)?
For example if an adult women weigh's 60 kg and her height is 155 centimeters, then BMI for
the women would be: BMI = 60 /(1.55)% = 24.97 kg/m?.

The BMI can be interpreted as under:
(1 BMI < 17.0 indicates moderate and severe thinness
BMI < 18.5 indicates underweight

[]
1 BMI 18.5-24.9 indicates normal weight
1 BMI>25.0 indicates overweight

[]

BMI > 30.0 indicates obesity

Recent data suggests (NFHS 4, 2015-16) that 22.9% adult Indian women and 20.2 % adult men
are underweight. On the other hand, 20.7% women and 18.9% men are overweight or obese.
Evidence suggests that high BMI is associated with diabetes and high risk of cardiovascular

morbidity and mortality.

iii) Nutritional Indices for Older Children and Adolescent

For children and adolescent, 5 to 19 years of age, BMI is used to assess nutritional status and
calculated the same way as for adults. But here BMI is compared with typical values for other
children of the same age and sex (WHO Growth Standards 2007). BMI is compared against the

percentile for children of the same age and sex. Why? Because, in this group the body fat




changes with age and also the body fat differs between boys and girls. BMI- for-age percentile
used to classify children and adolescent into different grades of malnutrition are given in Table 1.
Table 1: BMI for Age percentile for Children 5 to 19 years

Less than 5™ pereentile Underweight
| 5th perc¢lntile to less than the 85 Healthy weight
percentile
85t gcrﬁcnlilc to less than the 95% Risk of overweight
percentile
| 95" percentile or greater Overweight

BMI-for-age Standards are given which are included in Annexure 1.

Information regarding other anthropometric measures such as body circumference measurements
and body fat measurement is provided in Box 1, under Other Anthropometric Measurements

heading.




BOX 1: OTHER ANTHROPOMETRIC MEASUREMENTS

Mid-Upper Arm circumference (MUAC) Measurements

Mid-upper arm circumference (MUACQC) is
commonly measured to assess nutrition status
of infants and children. Arm circumference
basically includes bone, fat and muscle. Arm
circumference increases with age, but between
one to five years it does not change much and
remains fairly constant. So measuring the
MUAC is useful in identifying malnutrition in
Children. How? Fat and muscle, you might be
aware, are the body's energy and protein
reserve. These reserves are reduced in the body
when there is not enough food or the body does
not absorb the nutrients. So in children
suffering from protein energy malnutrition, in
early childhood, poor musculature and wasting
Is common features. Measuring the arm
circumference, therefore, is a useful measure
for assessing thinness or muscle wasting in
children.

The arm circumference can be measured using flexible fibre glass tape and can be

interpreted as under:

OMUAC less than 110mm (11.0cm), indicates Severe Acute Malnutrition (SAM).
The child should be immediately referred for treatment.

0 MUAC of between 110mm (11.0cm) and 125mm (12.5cm), indicates Moderate
Acute Malnutrition (MAM). The child should be immediately referred for
supplementation.

0 MUAC of between 125mm (12.5cm) and 135mm (13.5cm), indicates that the
child is at risk for acute malnutrition and should be counseled and followed-up
with Growth Monitoring..

1 MUAC over 135mm (13.5cm), indicates that the child is well nourished.




BOX 1: OTHER ANTHROPOMETRIC MEASUREMENTS
Waist and Hip Circumference Measurement

Waist circumference (WC) as a tool is used to assess abdominal

fat and health status primarily in adults. WC predicts risk over and
above that of BMI regarding which we learnt earlier. Waist is
measured around the navel in a standing position using a flexible
Non-stretchable tape.. Waist circumference at which there is a
high risk of ill health is as follows:

Waist Waist

HIGH RISK Hips Hips

Men: > 102 cm

Women : > 88cm

A high waist circumference indicates a high risk of obesity linked diSeases such as type 2 diabetes,
hypertension and Coronary Heart disease. Measuring hip circumference (along the widest portion of the hip)
along with waist circumference and calculating the waist-hip ratio (WHR) is a good indicator of abdominal
obesity. WHR =Waist/Hip

According to World Health Organization. (WHO), a healthy WHR is:

1 0.9 or less in men, and
1 0.85 or less in women
A WHR of >1.0 for men and >0.85 for women is an indicator of abdominal obesity.

Fat Fold Thickness: Assessment of Body Fat

Skinfold thickness measurements have been commonly used to determine percentage of body fat among
individuals. We have learnt earlier that BMI provides a simple and useful population- level measure of body
fat for all ages of adults. However it can only be considered as a rough guide because it may not correspond
to the same body fat percentage in different individuals. Fat distribution in and around the body varies with
age, sex, nutritional and health status and ethnicity. BMI does not measure fat directly but relies only on body
weight and height and does not take into account overall body composition including body fat, muscle. So
under conditions when there is insufficient intake of calories over a long period of time ther