111 B.Sc NUTRITION, FSM &
DIETETICS

Community Nutrition
SUBJECT CODE: CNU53
UNIT-3

Methods of assessment of Nutritional status - sampling techniques - identification of
risk group. Direct methods- anthropometry, biochemical estimation, clinical, and diet
survey. Indirect methods- Food balance sheet, , Ecological parameter and vital

statistics, use of growth chart.



136

N

UNIT 7 ASSESSMENT OF NUTRITION
STATUS IN COMMUNITY

SETTINGS-I
Structure \

7.1  Introduction

7.2 Nutritional Assessment —Goals and Objectives

7.3 Methods of Nutritional Assessment

74 Indirect Assessment of Nutritional Status
74.1  Age Specific Mortality Rates
742  Cause Specific Mortality Rates
743  Cause Specific Nutritionally - Relevant Morbidity Rate

744  Ecological Factors
7.5  Direct Assessment of Nutritional Status

7.6 NutritionalAnlhropometry
76.1 Uses of Anthropometry
762  Common Measurements Used in Nutritional Anthropometry

7.7 Methods of Assessing Nutritional Status in Individuals
77.1  Determination of Nutritional Status using MUAC
772 Determination of Nutritional Status using Weight and Height

7.8 Methods of Assessment of Nutritional Status of Cnmmunity
7.9  Let Us Sum Up
7.10  Glossary

7.11  Answers to Check Your Progress Exercises

Earlier in Units 3 ang 4, we have learnt about v

: arious nutritional problems

revalent . i i >
rl:l)utririo::alm ro:)rl wmmur;uy, Itis importan o know the extent and severity of these

[§ CIns # TEy el . :

- o ¥hc ‘:r,n: ::u that we u}ln take appropriate Seps towards climinating these
4 Ca“e&.nmm}. :u icy _ln determine the exten and severjpy of nutritional problems
aknd the next Un‘i)(k;; assessment or assessment of nuritional starus, In this unit
« We are £0Ine tey lamsis . g 5 o S
S SOINE 10 learn ahoy different methods of nutritional

We have already Jegry earlier
inciicalors used to assegs whether
Likewise, there are seyer; .

the community, o, c:zrr:::llc Gi‘;l:m:}'n‘l?lh“ds o.l Measuring the nutritional slillu“l“‘f
from malnutritiop by C“!]i(.:al L !mt-al Practice, doctors identify children suffering .
——— ot v a“;{(dmmatwn. Some biochemicy] parameters like
or nutritionist, yoy, will be rc. -uj:bdlhc Iron status among individuals. As a dietitian
community groups 4 4 mean;] me. .. ,m_ asse“‘? ,[he dictary patterns of individuals or
certain vital health gy 1 famg s tit00al Status, Quite Gen; we alsa:
a nutritional profile of our popuy ot Mortality rA1es, under 5 mortality rates to gt
POPulation, Shall learn about these methods ic

anlhropomelrica], Chemicy)
+ P10Chem . . find
8. We shall start oy study of — ical and dieg SUrvey in this unit and the next Unit

i nutrjgy = . q . 3 .
ititsitional anlhropometry, tritiong] assessment in this upjp by focusing on

the ! wei i ;
A body weighy s one of the most common
4 particylyy individual s we]] nourished or not.



p

Objectives

’ Assessment of
After studying this unit, you will be Nutritional Status in
Community Settings-I

able (o:

o list goals and objectives of nutritiong] assessment
o describe different methods of hutritional assessment
o discuss indirect methods of nutritiona] assessment
e coxplain the significance of nutritional anthropometry
discuss various methods of

s’

anthropometric classification, and
e carry out some of the nutritiong] anthropometric methods

7.2 NUTRITIONAL ASSESSMENT-GOALS AND
OBJECTIVES

;: a ~ -~ « ~ " . . - - .
We stalLd‘cathr that the strategy to determine the extent and severity of nutritional
problems is called nutritional asse

Ssinent or assessment of nutritional status. Before
we discuss this further, let us first understand what we mean by the term nutritional
status. Nutritional status, refers to the state of health of an individual as it is

affected by the intake and utilization of  nutrients. Thus, nutritional assessment is
done to assess the severity and magnitude of nutritional problems prevalent in

communities due to faulty intake or utilization of nutrients, The major objective of such
an assessment 1s to determine the type (what?), magnitude (the numbers affected) and
distribution of malnutrition in different geographic areas (where?), identify the at-risk
groups (who?) and to determine the contributory factors (why?). In other words, the
goal of the nutritional assessment of communities is to discover facts about nutritional
situation and guide action to improve nutrition and health. Factual evidence of the exact
magnitude of nutritional problems is essential to sensitize administrators and politicians
to obtain allocation of material and human resources and plan appropriate intervention
strategies.  Also, in the formulation of a public health strategy to combat nmlnu.trilion,
assessment of nutritional status of community is the first step. There are different
methods of measuring nutritional status. Let us study what they are?

7.3 METHODS OF NUTRITIONAL ASSESSMENT

In our discussion so far we have studied as to why we do nutritional us.»;ess:pcnl. Next,
let us get to know how we do nutritional asscsm.ncm. There are ccrlau‘n mett}ods
which :11’6 used to conduct nutritional assessment. These methods can be LilngD[‘lZCl(l
as Direct Assessment and Indirect A.\:\'('s.\'u:f'nr. We would lc;_m.l about both these
methods in this section. Let us study about direct assessment first,

1. Direct Assessment

In direct assessment, we measure certain indicators on representative samples of
. 1'“‘-'“, determine nutritional status of community. In ulhgr words, we cz{n
“_’"““L“‘ :’ ~asurements like body weight or clinically examine or estimate haemoglobin
v Aemion  individuals. The representative samples of community can
levels on certain group of individuals. The represe
be tﬁken with the help of nutrition survey. We will study about different mCIhOd.s of
direct nutritional assessment a little later in this unit. Let us now look at Indirect
assessment.

2. Indirect Assessment

Under the method of Indirect assessment, a variety of vital statistics are used to assess 137
tritional status. These are: 1) mortality rates among vulnerable groups of population
nutritional ¢ - 2 ’
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ality rate, and 2) morbidi
ality rate or maternal mortality rate, ! }l ! dity roge, -
e lm‘”t'] ] respiratory infections ete. to find out whether the commndui%
like diarrhoea and Tt : ‘
adequately nourished or not.

methods of nutritional assessme

: review some . oy
o in detail about indirect assessment and'_ Same SPecifi, fry |
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7.4 INDIRECT ASSESSMENT OF NUTRITION; ™
STATUS

Nutritional status, we have learnt above, ';’m be usscm_:d by indirect fn?[hods -
as mortality rates (i.e infant. maternal and perinatal mortality rates), n?nrhtdny rates g
other health statistics. Let us understand what we nvg;m by m.nrtalny and morbigp,
rates.  Mortality rate is defined as the muui}:c’r" of U't”fh’.!'n'.\' iea group of pegy,
usually expressed as deaths per thousand while morbidity rate is defined 4 the
number of people ill during a time period divided by ",“i ,'.*lum!.;er of people in the
total population. You may recall learning about these statistics in the previous U
6 in section 6.5. Generally, in such cases. data already collected in connection wig
other national surveys is utilized for the purpose. The principle is that malnutrition
influences several morbidity rates and mortality rates. In addition, morbidity rates als
influence the nutritional status of vulnerable groups of population particularly young
children.

. RRT——
We will begin our discussion

o t 3
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It should be recognized that quite often collection of accurate data on these rates s
often beset with a lot of problems, Only institutions having sufficient cxpertize should
collect such data. In India, sample registration scheme collects information regularly
using standardized procedures throug
samples. They publish annual reports, which could be used for the purpose. Collection
of morbidity data requires prospective surveys on a st
standardized definitions and procedures, Morbidity sury cys nvolve collection of data on
alongitudinal basis by visiting the selected households either weekly or at least fortnighty.
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will be the recall lapse by the
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h trained investigators on statistically adequate
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timmunity (ability 1o fight infections) would have been

0 light i fon atfected during severe malnutntion.
Some of the specific mndirect indicators used 1o

Sonte: of the i | ASSES nutnitional status of community
tlfL.b‘fif.-h[)LLlilt mortality rates, cause specitic mortaliry rates and cause specific
m '
nu(;r.l{ 'l}lr(_llc,s. M*f']) “"“’“‘_d‘ll‘l 1S abso collected on ecological factors which aflect
1 wm—— community. Let us study each of these indicators in detail. We
shall start with the mortality indicators first

74.1 Age Specific Mortality

An age-specific mortality r
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of persons in tha age ¢
indicator of healy ;1 |
is high, mortality 4

Rates

e iy 4 mortality rate limited 1o 4 particular age group. The
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.nr(.mp i the population Age specific mortality rate is an important
ke b e, .‘-;n\idc n .ctwceg 14 years remains high. Though uifd.
S dicator of health status, 1t is now recognies

that the 1-4 year morgativy rore - ;
to developed thﬂll’ics‘:j} I;d{t, o everal folds higher in developing countries compared
4€ 10 high rutes of Protein energy malnutrition.

red as an ip
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74.2  Cause Specific Mortality Rates

The cause-specific mortality rate

. is the mortality rate f ‘
population. The numerator is T

specified cause for a
the number of ¢ '

' : _ caths attribute : i ~ -
denominator s the at risk population size at the mi e o T

dpoint of the time period.
Data on cause-specific mortality would be extre

status of communities indirectly. How
areas and most often is not accur
and hospitals. Mortality due to clini
could be of help to

) mely useful to determine the nutritional
ever, in India, such data is not available in all the
ate. Such data can be obtained from health centers

Gl cally identifiable malnutrition, if records are available,
assess indirectly the nutritional

- ek : status of communities. Hospital
admissions of clinical cases of nutritional deficiencies, particularly of severe protein
energy malnutrition and keratomalacia, also are often used as an indicator of nutritional
status of communities.

)

We looked at the indicators related to mortality. Now let us look at the indicator on
morbidity 1.e. disease.

74.3 Cause Specific Nutritionally - Relevant Morbidity Rate

Information on the prevalence/incidence of nutritionally relevant diseases like measles,
diarrhoeas and acute respiratory infections also are indirect indices of nutritional status
at the community level. In clinical settings, most often children with severe forms of
clinical malnutrition have a history of suffering from some of these morbidities before
developing malnutrition. In fact, in the earlier days, cpidefnics of ma}nutri[ion folk.)wed
epidemics of measles and diarrhoeas. There are other d1§cases wt.nch also conmbu_le
to malnutrition. Some of these are intestinal helminthiasis, maluna_und tuberculosis.
These could also influence the extent of malnulr?tion in a com;*m_lmty. In the pn?s‘cnt
circumstances, the.occurrence of AIDS could be an important determinant of malnutrition.

Therefore, during the field visits, information on these diseases could be obt:}ir_led from

hospitals ::md health centers. The cause specific nutritionally relevant morbidity rates,

therefore. serve as an important indirect indicator to assess nuln_uot_ml status. Le% us

now st Z ‘ bout some ccological factors which could indirectly indicate the possible
w study about s o

nutritional status of communitics.

7.4.4 Ecological Factors

H “tion is recognized to be an ecological prot.Jlem in the sense l}}at it 1s the

uman malnutrition 1s 1€ ’S o and interacting factors in the commum}y S ph}'ﬁsl(?al,
end result of several overlapp 1‘nt Information on food consumption. particularly infant
biological and cultural cr}wronbﬂ“;c g:q and cultural practices, medical and health services;
and child weanin.g pracuc‘.:s'.- :;cm-mmic conditions of the community will tje _°f Lo LS
¢ducational f\t:l'\-']lCCﬁ z?n'd s‘ulc?:aluq at the community level. We can collec‘t the mfomm.t_ton
the assessment of nutritona -b-\usl Let us study about some of these factors in a little
through field visits 10 the illtah:cc‘ malnutrition.

detail to see how they cou
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(s D [y Ll “ : e :
: i< indic: 3 > wactices among the ¢co s
discases like during diarthoea is indicator of poor dietary pr g Minupjpy,

e Socioeconomic Factors

Socioeconomic status determines nutritional status. M_:llnutrilion is. (ff higher lllﬂ.!_-!l‘liwdf
among the poorer groups like scheduled caste and tribe coulmwmnes people ‘ln'mg in
urban slums etc. Apart from poverty, the literacy - pamcul.:lrly female literacy .
a-l'mong these communities is very low leading to ignorance and qu Fahtlt_)s. The living
conditions of these groups is so poor that even if they spend all their incomes on foods,
they still will not be able to meet the nutritional needs. The gender discrimination,
par'ticulurly at the social level, could contribute to higher malnutrition among females

© Health Care Facilities and Practices

The health care facilities as such in the rural areas are not satisfactory and even if
they are available the community most often visits these facilities at a late stage. Moyt
often, any visit to a health facility, which is situated at some distance means loss of
wages for the household. In addition, the services are not satisfactory due to lack of
accountability among the health functionaries. Assessment of environmental sanitation
and hygiene practices also could indirectly indicate the possible nutritional status of
communities. The information on these factors can be collected through rapid visits
and collection of qualitative data,

From our above discussions, it is clear that f:

: ( actors such as feeding practices, food
consumption patterns, socioeconomic factors and health care practices, can all influence
nutrtional status. Remember all the

s¢ factors are indirect assessment methods.
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Vo We move on the direct assessment of nutritional status

P
- DIRECT ASSESSMENT OF NUTRITIONAL
STATUS

—

The last section focused on indirect assessment technigues of assessing nutritional
qatus. We have also studied carlier that we can also directly assess nutritional status
of community. We can directly reach out to the people and conduct nutritional
assessment. How? We can do it in many ways. For example, we can ask people
sbout their dietary intake. we can take their body measurement Of conduct some
biochemical tests. The commonly used methods are:

i Nutritional anthropometry.

i Clinical examination for nutritional signs,
i, Biochemical estimation, and

v Dictary assessment.

In this unit, we will learn about the first commonly used method of assessment i.c.
nutritional anthropometry in detail. About other methods, we will learn in the next unit

ie. Unit 8.

We stated in the beginning of this unit that we measure certain indicators on

representative samples of community 10 asscss the nutritional status of communities

and these representative samples can be taken with the help of a nutrition survey. In
the routine nutrition SUrveys. clinical examination and nutritional anthropometry form
the most important components, SINCe these are relatively simple in commu nity situations
and do not require any sophisticated equipment like biochemical estimations.

Before we discuss in detail about the different methods of direct assessment of
nutritional status of community, letus learn as to how nutritional deficiency progresses,
which would help us 10 decide the methods of assessment to be adopted to measure/

identify these changes.

Progression of Nutrition Deficiency Disorder

at the primary cause for nutritional deficiencies is inadequate
dietary intakes for long periods. Such a dietary inadequacy, to start with, leads to
changes in tissues and organs like muscles and liver progressing subsequently to
biochemical changes. While the changes in tissues can be measured by examining the
concerned tissues, examination of the blood and plasma ot serum can identify biochemical
changes. At this stage, the nutritional deficiencies are considered as sub-clinical as
we cannot find any anatomical changes by naked eye examination. These sub clinical
changes can be identified either by biochemical assessment or anthropometry. The
anatomical changes in some of the organs of the body, like swelling in the body or
changes in the eyes, can be diagnosed by clinical examination. Table 7.1 gives a flow
chan indicating methods of assessment to be used as the nutrition deficiency progréHSCS-

It depicts that by conducting # dietary survey, We Can assess (ﬁetary inadequacy and

It is well rccognizcd th
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as the deliciency Progresses.
at different lovels in the hody.

different methads of assessment will indicy, ¢h

:J”E“:'\

«sion of nutrition deficiency disorder

Table 7.1: Progre
iciency Methods of Assessme
Progressive of Deliciency o
—_— Diet Surve
Dictary Inadequacy i y

l :

Tissue Changes Examination of Tissues
issuc Changes

l

Biochemical Changes —_— Biochemical
assessment J
Sub clinical changes _ Anthropometry
—— Clinical Examination

Anatomical Changes

It is important to recognize that the clinically diagnosable forms of nutritional
deficiencies represent only the tip of the iceberg, the bulk of which is under water and
is not visible. It is estimated that for every case of clinical form of protein energy
malnutrition (kwashiorkor/marasmus), there are at least 5-6 cases of moderate to

severe undernutrition. Thus, clinical examination measures only a small proportion of

nutritional disorders and, therefore, other methods of assessment should be
simultaneously used to determine the real magnitude of nutritional deficiencies. This
is important not only to sensitize policy makers and administrators regarding the
importance of malnutrition but also to plan the requirements for any intervention

programmcs.
With this basic understanding of the progression of nutritional disorders, let us now

learn whal is nutritional anthropometry? What are its uses and what are the common
measurements used in nutritional anthropometry?

7.6 NUTRITIONAL ANTHROPOMETRY

One nf.thc mns[.l.mponanl phyglczil changes that occur in undernutrition 4s growth
retardation. Nutritional anthropometry is the 100! which can assess even the early
changes in growth failure,

_W.hat is nuln?lunal anthropometry? Nutritional anthropometry is measurement of human
body at various ages and levels of nutritional status. 1t is based on the concept
that an up!)l‘(l_pfii‘:lt‘_ h}nly Mmeasurement reflects any morphological variation occurting
due to a.sllgmltcunl fuhctional physiological change. It is an importaunt component of
any nutrition survey because it is simple, easily measurable by workers with limited
educational qualifications and provides as much information on the nutritionaf status of
individuals as biochemicyl parameters, What are the uses of anthropometry? Let us
read and find out in the next sub-section. : ;

)
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Uses of Anthropometry

.
h

wyritiona! anthropometry 1s a very useful tool. It helps in:
N S 1

qesessment of extent of undemutrition of vulnerable groups of populati
: s of population,

=Y

monitoring ©! individual children at regular intervaly (monthly or quarterly) to find

out faltering in growth (deterioration/no change of o -
] : dng rowth) to he 2ot
and initiaing pr ompt remedial measures, 7 e e

. identification of children who are at risk of undernutrition, to target and prioritize

o 4 i 1 o 5 =i
A qutrition action programmes so as to control the extent of undernutrition,

4, mid-term .uppralsa] or ‘?”“fﬂiﬂ cvaluation to assess whether intervention programmes
have achieved the objectives, and 5

s assessing nutrition rehabilitation of malnourished children under treatment

Having gone through the points above you would now realize how important nutritional
Jnthropometry is. We will now study about various body measurements used in nutritional
anthropometry and how they are used in determining the nutritional status.

762 Common Measurements Used in Nutritional Anthropometry

The methods of the body measurement, you musl realize. should be simple and provide
practical information on community. These should be quick to measure, and the casiest
to reproduce, simultancously providing maximum information concerning a number of
nutritional problems. The most commonly used measurements in routine surveys are:

1) Body weight,
3)  Standing height or Crown-heel length,
3)  Mid-upper arm circumicrence, and

4)  Body Fat.

Circumference of head and chest are also included in some SUCVEYs covering children
less than five years of age. However. in view of their limited usefulness we will discuss
only the four measurements mentioned above. You will now learn the relevance of the
hody measurements and the methods of their measurement. Let us start with the first

measurement, that is. body weight.

1) Body Weight
¢ simplest reproducible anthropometric

Body weight is the most widely used and th Sk : :
atus of individuals. Why 7 Let's find

measurement for the evaluation of putritional st
out.

i
b

. protein; bone ete and indicates the body

Wity body weight?

all body constituents like body water, minerals, fat,
"mass. One of the advantages of body weight
s that its utility is perceived not only by the health persomel, but ujabu by the comumunity,
both the educated and illiterate alike. I s not uncommon to find several mothers
approaching doctors either because their children weigh less (n their perception) or are
losing weight. Thus. it is casier fof the health professionals to provide education to
women about the need for proper nutriion by comparing hody weights vis d viy the
normal weights, Serial measurements (repeated measurements af regular periods) of
weight, as in growth monitoring, are more censitive indicators of changes in nutritiona)

Status than a single measurement at a point of time. Growth monitoring, as you mdy

Body weight is a composite of

Assessment of
Nutritional Status in
Community Settings-1
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Hiw do we measure body weight! %,
The choice of suitable weighing scales is very important to t.':hlfull ;“u'l;;k measuremep,.
of body weight. Two types of weighing instruments e avatlable., ese dre 1) Salter
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Weighing scale, which is a spring balance, and 2) Beam U]T lt_3"]t‘_l' :;-Hh:-‘; s shown i,
s : 7 ively, Salter weighing scale 1s light and portah!.

Figure 7.1 (a) and 7.1 (b). respectively, Salter \\LIEJEI]L SC o I I.p 1_thk and

can be hung from a root or a tree as shown in the Figure 7.1 (a). The child js placeq

in the sling and then the weight is recorded.

Measurer reads the
scale at eye level

(a) Salter Scale ;
er Scale (b)  Beam Scale

Figure 7.1 Weighing scale

Beam or lever scales with an aee acy of
AR 0 o m't 0!21 .:_](:::-::lfd"[y 0f 50 ¢ or l.(JU‘ £ are preferable for taking body
oy e bl I}L n the c;tsc.nt llnnh weight the accuracy should
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als al?d_ PUt out of use as soon s the accuracy is lost, Lot
¢ technique of {aking Weight, : ‘ b
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¢ with minimal clothing, without shoes and Nulritioosl 5kt
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hout holding any support (i
port tin case of children they will be holding the hand Comimenity B!
' the hands of one

helr P wentsfrelatives), In the cas
m?i re taken with an elder ]m:n::t e Pt i e
e b T carrying the infant/child (usually the mother/
kaxlll‘ cots may be w ¢ weight of the elder to get correct weight. In cold v
i caring heavy warm clothing as a protection .1g'unatnctl(l‘d l[:lllif;.‘l'l

u 4LIONS, an average |\
dbmd ot 5 ‘:‘Ehl of the warm clothing can be obtained whicl t
abtracted e W ch can be
g cight of the individual. ‘

Lot us go over to the second method i.e. height

5y Height

1 Mln[}: ordlumht is a vuy rdmhh, measure that reflects the total increase in size of
the m(.m ual up to the moment it is determined. Let us find out why helg,ht is used
as an important measure 10 assess nutritional status

Why Height?

The height of an indiv idual is influenced both by genetic (hereditary) and environmental
factors. An individual's maximuie erowth potential 1s determined by hereditary factors
(parent’s height). The environmental factors, the most important being nutrition and
morbidity, determine the extent of exploitation of that genetic potential. In other words,
only when there is appropriate environment - optimal nutrition and good health care -
an individual can achieve his/her maximum height. Inadequate dietary intake and/or
infections reduce nutrient availability resulting in growth retardation. During periods of
severe nutritional deprivation, arowth of height slows down leading to stunting g (short
¢/ stature) in an individual. Thus, stunting is a consequence of chronic food deficiency.
Since height is affected only by long- _term nutritional deprivation, it is considered an

indicator of chronic or lonU-duratmn malnutrition.

Next, let us learn about the techniques used for height measurcment.

Technique
d by anthropometer rods, which are four- -piece chromium

with a headpiece with an accuracy of 0.1 cm. Some
ke such anthropometer rods. A vertical measuring

e divisions could also be used. Figure 7.2 shows

sranding height is measure
plated portable metal rods
in Delhi and Hyderabad ma
with accuraté

standing height of children.

comp.uum
rod or a wooden scale

the instrument for taking S

}Headpiece firmly on head @'

Hand on chin £

Shoulders [evel

. _/" |
Left hand 0B knees:
knees together q..-liml. boardl

Right hand i‘m s

’ﬂ""““"wkar‘s\db.huuiboa th S | )
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~ Figure 7.3: Child length measurement

The child should be laid on the infantometer board with his head touching the fixed
headpiece. An assistant should hold the child’s head in proper position. The investigator
should ensure that the child’s body is straight, and flat; should press the knees and
ankles flat against the board and bring the movable piece of the board flat against the
heels with optimum pressure. The measurement should be read while child is still in

position, It s generally agreed that recumbent length Measurements are greater than
stature measurements,

Let us now go over to Ihc third method j.e, mid-upper arm circumference as a
measurement used in nutritional anthr’opomc[ry.

3) Mid-Upper Arm Circumference (MUAC)

Mid upper arm Circumference jg 4 useful indicator of nutritional st

;;:m communities. How doeg this measure reflect the nutritiona)
that out. :

atus of individuals
status? Let us find

Why Mid-Upper Arm Circumference

Poor musculature and wacr: o : : '
i et jluic .m'd Wwasting are cardinal features of moderate and severe protein
e ::::l s rc(':";"(".'l ";l Laf}y (_:hlldhoo'd. Circumferences of mid-upper arm (MUAC)

gnized to indicaye the status of muscle development in the body. The
_ _ approximately circular. The mid-upper -
circu > 1S considere : e pper arm
anl:i' ::)“;ir i’::';‘ ll?: u()nsdrd_er- ed more feasible 4 jy ;¢ casily accessible in any age and sex,
idemifyiﬁg mzll]lnlrn:'ItIi pr;C“Ci;l 10 measyre, The MUAC may be useful not on'ly in

ifying ton but also ip determin; ity risk i e
: Mg the mortality risk in hildren. The
casur s . : _ gD AUy TIsk chtldren. The

easurements of MUAC correlate well with weijghy weight for height and clinjeal

|
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g 0l PEM Whe measured along with Tat fold af triceps, MUAC, in addition, can
he et 1o valondare mud amn amscle circuinference (fat free ann circumference). The
assumptiog 18 that the crossesection of the mid upper arm circumference approximarcy
a circle, and that the adipose tissue (fat) is evenly distributed around the area. Let us
leqrn about the weehmgue next

r ] - )
FECH G H

The arm cucumference is measured with flexible fibre glass tape up to 0.1 cm. It is
taken on the left arm, while hanging freely by the side, at its mid point. The mid point
of the left upper anm is measured by taking first the length of the upper arm - between
SCTOmion Process of scapula and the tip of ulna - by flexing the forearm at right angles.
T_hc mud point is marked at half the length with a skin marking pencil/ball pen. The
fiberglass tape is placed at the mid point gently but firmly without disturbing the
contours of the arm in any way. Figure 7.4 gives arm circumference insertion tape and
correct tape position for arm circumference.

Figure 7.4: Measurement of mid upper arm circumference

Let us go to the fourth method of body measurement i.e. body fat

4) Body Fat
The adipose tissue is distributed over a large number of sites in the body. Subcutaneous

fat constitutes the body’s main store of energy (calorie) reserves. How does the
measure of subcutaneous fat, then reflect the nutritional status. Let us find out next.

Why measure fat?

Close association has been observed between fatness and calorie reserves, and between
muscularity and protein status. This relationship can be used as a tool for assessing the
gross nutritional status of persons at specific stages of life. Usually. in field circumstances,
measurement of fat fold thickness at different sites is more feasible than the sophisticated
densitometry or underwater weighing etc. The thickness of fat at various sites of the
body has good correlation with measures of body fat as determined by autopsy,
densitometry and radiography. Fat distribution in and around the body varies with age,
sex, physiological, nutritional and health status and ethnicity. Of all the measures of
fatness, fat fold at triceps is considered to be the simplest and most feasible in
community surveys. In addition, fat folds are measured at subscapular and supreiliac
regions. Let us learn about the technique of fat measurement next.

Technigue
Fat fold at triceps is taken at the same point where mid upper arm circumference is
taken. Skinfold calipers like the onc shown in Figure 7.5 is used to measure skinfold

thickness.
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Figure 7.5: Measurement of fat fold using skinfold calipers

Vanous types of skin fold calipers (]]m}cndcnf[.ﬂngf‘: skin fo!d~calrp‘cr5_} S a\'_a_”ahi':
in the market. These are mostly imported. One of the important factors to be c‘nns.ldered
while selecting the calipers is that the pinch area should be 20-40 mm? wxfh an
accuracy of 0.1 mm and should exert a constant pressure of about 10 g/ mm® The
fat fold measured consists of a double layer of skin and fat. The measurement s
made with the arm hanging loosely by the side. The fat fold parallel to the long axis i
is picked up between thumb and fore finger of the left hand without including any et

underlying muscle and the measurement taken with the calipers. An average of three
measurements 1s recommended.

Now that we have
should find out how
we

learnt about how to take the correct body measurements, we E
We can assess nutritional status with these measurements. Before

MOove on to this topic, let us review what we have learnt so far, by answering the
qQuestions given in check your progress exercise 2.

Check Your Progress Exercise 2

1. Mention various methods of direct assessment of nutritional status.

B L Y amas e T T T T T e
. et T LT PO
~

s Sitbipe

Bataed AL L ELE RS T bbbl LT

g
§

i | % y Tl %

2. List four uses of anthropometry. %
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What are (he common measurements used in nutritional anthropometry?
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AL ASSESSMENT

of the common tools used to assess the extent of

ne section, we will discuss about clinical exy,
& . . £y ]

linical signs of various nutrition disorderg

8.2 CLINIC

Clinical examination 15 one o ua
forms of undernutrition. In the follc

5 I», 1 ]'l' 3 mon Cc lnj“!.
. As now d out thl. con ; e e . . o ' I
‘!nd ‘ll-ln. : l‘\ |\:'y‘\\ BLI-{}]'L we E'.'U IIIII' dc““!.\ d|lUU[ Chn](.a] S1 E;.ﬂs, we -‘hOIII ] ] o :’
ill n“[[‘l““n SUrveys. 7 I'

ino of the staff assessing clinical signs is very important. Let us find out j deg
training of the stall AS>Ea3105

izati ~edures.
about the training and standardization proced

8.2.1 Training and Standardization |
Trained workers only should carry out clinicul' cxj'lmin.atio)n :nd ;'Shﬂuld _l)c e jn‘
oood light. All the investigators should undcrgo I’I'g(."!IOUS _il:mmgﬁ so . at there is Compley
::&recmént in the diagnosis of signs between individuals and between t‘.m eXamingijoy,
of a subject by the same investigator. We .whf)u'ld rcc‘ord u'n’ly the Prcsencc or absenge
of a pafﬁcu]ar sign. Any grading of any clinical sign (like + or ++ €1¢) should b
scrupulously avoided. We should look for thc ;:.)rcsc.ncc of all the signs of commoply
occurring nutritional deficiency so that nothing is Fn.lsscd.' For the purpose. a schedyle
proforma should be prepared including all the clinical signs I_O_tfnsurc no L!Cﬁt‘icncy
sien is missed. You might recall that we studied about clinical signs of varjoy
nutritional disorders in Unit 3. Can you recall these signs and symptoms? List theye
signs/symptoms in the proforma given herewith including all the clinical signs yoy

C“ﬂitm
nlnalj[]ﬂ

learnt in Unit 3.
Proforma for reporting nutritional deficiency disorders and signs and symptoms |

Nutritional deficiency disorders Signs and symptoms

———
I

Are you having t : .
rouble e it
do not panic! !?L‘n;- i th:"”r‘:l"l“lu'!.mng.; all the deficiency signs and symptoms? Wel
signs and symptoms. So review :|u.lm. You will once again find information on clinica
1€ section below and get back to the proforma later

8.2.2  Clinical Sjonc

cal Signs of Nutritiongy] Disorders
Whii_i d.o We mean by clinicy stgns? |
dare ndicative of nutritiong) et

1o recapitulate the clinical g

Clinical s
sig - signs are ¢l i @ s oy ;t':{li(!’x
s changes in the bod .
Mg
o Of the rulluwmg
N energy malnyr -

In this section, we are briefly going
nutritional disorders:

lon :
Fivas Vitamsin C dip <
- Vitamin A deﬁcicﬂCy tamin C deficiency
—  Anacmia ~  Rickets
—  Goitre Essential fatty acid deficiency
i ¥ . 4 " _
—  Fluorosis Vitamin B étimples doficincy
plex deficiency
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oL us hegit with protein encrpy malnotrition

" Protein Enerpy Malnutrition
ion (PEM)

\"“_! are aware [I“l[ lhl: C]”“Ci]l Ii)]'lﬂ\ 0l ]][““_-in CI]C]}.‘} ”H!I”l“”l

are kv ahiorkor, marasmus and marasmic-kwashiorkor, We will now review the

clinical igns of these three forms of PEM? You may find this information

é

¥

fepe it e, but it is important we recapitulate these clinical signs here. Let us begin
with Aw ashiorkor.

q Kwashiorkor

1t is more common among children of 1-3 years of age. The most important sign
without which a diagnosis of kwashiorkor should not be made is presence of oedema
(swelling of the body). The swelling is present mostly in the extremities particularly the
Jower extremities (legs and fect). The investigator can confirm the presence of oedema
by applying pressure with the thumb over the skin just above the ankle or feet for a
few seconds. Tt would leave a depression, when thumb is removed, the depression
will disappear. In a normal child who does not have any oedema, no such depression
would occur.

Children with kwashiorkor are always apathetic and often irritable showing no interest
in their surroundings. Their skin and hair (flag signs) may show changes. Kwashiorkor
may be associated with other deficiencies and infections. Let us now discuss clinical
signs of marasmus.

b. Marasmus

Marasmus is characterized by extreme wasting of muscle and subcutaneous fat.
The child is very thin, with skin loosely hanging and appears to have nothing but
«kin and bones. The child has an old man’s face and is extremely weak with little
strength even to cry. The body weight could be as low as 50% of standard weight
for age. Hair will be thin and sparse. The child may be associated with diarrhoea and

other infections.

Let us now discuss clinical signs of marasmic kwashiorkor.

c. Marasmic kwashiorkor

Sometimes a child may suffer from clinical signs of both marasmus and kwashiorkor,
this child may be having marasmic kwashiorkor. Marasmus with associated oedmea is
called as marasmic kwashiorkor. The child therefore would be emaciated and will also

have oedema.

Let us go to clinical signs of vitamin A deficiency.

B. Vitamin A deficiency

Deficiency of vitamin ‘A’ leads to changes in eyes (ocular signs). The ocular lesions -

also known as xerophthalmia - can
changes in the white of the eye like conjunctival xerosis or Bitot’s spots. The severe

affect the black of the eye (cornea). These are corneal xerosis, corneal

lesions of eye
lacia, which ultimately results in pérmanent loss of vision. Let us

ulcer or keratoma
review these manifestations.

a. Night Blindness

Night blindness is the earliest symptom of vitamin ‘A’ deficiency in preschool children.
The affected child cannot see properly at dusk. Olten, an attentive mother can recognize
the child’s inability to see the plate of food or toys in ill-lit room.

T e o L i s . LA, 5 e B ast . . .

be of milder nature, such as night blindness,
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1o ¢ conjunctva 1s ! ar fq
¢ when tl v ]1.]r

Conjunctiva :
\ 1 appe
thick and wrinkled. It app

C o
deviess becomes more t']h\!l., gy
seconds by keeping eyelids dra

¢. Bitoty spots ; , he surface of the can:

l hite, foamy and raised spots 0;: t Figure 3.3( )].-'e Gon.lunch.,_
These are duty wiile, . T oy up rigure 3.5(a) in Up; k
e ”m o on the outer side of the corned. LO(:u f (}lf ey LS, By,
enerally see - eoveral smi h Sy i a : ]
o ": imlm l ippear as a single spot or ds several sm lne? Bitot's spots )\;_”llif e
Spot may & CRt etk B . - ards cornea. g
. a large triangular patch with basc mw"rﬁ]h " oy 1 be Staipg;
form a large triang ‘Kajal'. The Bitot’s spots may appear in only gpe eve, |
black when the children use ‘Kajal. Yeq

both the eyes.

d. Corneal Xerosis

i i ‘A >ficienc I i x 3 . .
This is a manifestation of severe Vitamin ‘A dt.h(.rult.(};. Iﬂ. wihlch I}}:L cornea Joseg its
normal smooth and glistening appearance and becomes ry:n;l rough. Dye l(? mubilj[}-
to see bright light, the child tends to keep the eyes closed and, hence, the condition May
be missed during the clinical examination, if not observant.

e. Corneal ulcer

Corneal xerosis, if not treated promptly, leads to ulceration of the corneg, Initially, the
uleer may be shallow, and if it becomes deep, it may lead to perforation resulting in
prolapse of contents of the eyeball.

f. Keratomalacia

This is a condition of rapid necrosis and liquefaction of full thickness of cornea, leading
to prolapse of iris, resulting in permanent blindness. Vitamin ‘A’ related corneal
involvement (ulcer/keratomalacia) could be differentiated from other infective conditions
of the eye, by the fact that it is painless and the conjunctiva will be muddy white. In
infective conditions, the eye will be red and swollen.

g. Corneal Scar

The ulcer of the cornea, on healing, leaves a white scar, which may vary in size
depending upon the size of the ulcer. When the scar is big or positioned centrally,
normal vision is affected. )

Let us now go over (o clinical signs of anaemia

C. Anaemia

“hild wi ANTEMta §e NP ok
(Ihlll “d]'l:‘l JIItILIIII.l 18 less active than the normal child. The child may be pale and if

ondIion is severe. hejche we : :
ll:; L;i::m I _l;llb &l:;:uu, hesshe will be breathless ang will have swelling of face, body
a s. The best wyy T T PR ' . e
Stway to deteer aaemia is by examining the inner side of the

eyelids, buce: 08 g p o
eysiid uceal mucosa (top of (he 100l of the mouth) and gyail beds, They appear pale.
Similar signs and SYmptoms also exjs amon s, )

women with anaemia, Iy Severe condition th
thin and bend upwards 1o %
“koilonychia™. Haemogloh
anacnua.

adults, especially in pregnant and lactating
¢ nails of fingers and toes become papery
.a“u".m the shape o 4 spoon. This condition is known 45 r
M estimation i blood is the best way for the diagnosis of

Let us review clinical signs of o Lo ek _ (
g souter, which is the deficiency of jodine.

D. Goitre

itee. de :ciertt”nf'iodine. Nanifectc ne . , _ i
Goitre, _d"f } (= Manifests as enlargement of thyroid gland sitwated in e
front of the neck as you may ree : ¥

all seeing iy Figure 3.4 carlier in Unit 3. In normal



subjects, thyroid pland is neither visible nor palpable. In jodine deficiency, as you may
revare seeing i Figuee 3.4 carlier in Unit 3 it tends to enlarge in size. A thyroid gland
when enfarged 0@ size of greater than the terminal phalanx of the thumb will be
considered as gortrous. Other ill effects of iodine deficiency disorders include cretinism
(physteal and mental retardation), deaf mutism (deaf and dumb).

E. Vitamin B complex defliciency

T dor thiy RG] IO ’ ] ’ = pi . 4 .
Under this, we will review two most common types of vitamin B complex deficiencies

L riboflavin and niacin deficiency. Let us review the riboflavin deficiency first.

- Riboflavin deficiency

Angular stomatitis, cheilosis, red or magenta tongue, atrophic papillae, and dyssebacea
are signs of riboflavin deficiency. A review of there clinical symptoms follows:

a. Angular Stomatitis

Ulcers at the angles of the mouth, with fissures, are characteristic of this vitamin
deficiency. The fissures may be shallow or deep confined to the angles of the mouth.

They may extend into the oral cavity and also on to the skin outside. Milder lesions
are identified easily with the mouth half-open.

b. Glossitis

The tongue appears bright red or magenta in colour with or without fissures as you
may have observed in Figure 4.1(a) in Unit 4 earlier. The condition is often painful.
The tongue may become completely bald in B complex deficiency.

¢. Cheilosis

The lips become red and may develop painful fissures and may sometimes get even
ulcerated. Let us now look at the niacin deficiency.

- Niacin deficiency (Pellagra)

Deficiency of niacin, leads to photo dermatitis (changes in the skin) on the parts of
the skin exposed to sunlight, such as cheeks, neck, waist, hands and feet. In acute
cases. the affected skin may appear red, slightly swollen and cracked, causing itching
and burning sensation. In chronic cases, the skin becomes dry, rough and thick with
brown pigmentation. Red and raw tongue with fissures and atrophic papillae are also
seen in niacin deficiency.

Let us now review the clinical signs of vitamin C.
F. Vitamin C deficiency

Spongy bleeding gums

Gums are swollen (spongy) and bleed with even slightest touch. There may be associated
petechial haemorrhages, ecchymosis and painful epiphyseal enlargement of bones.

We will now review the clinical signs of deficiency of vitamin D.

% G. Active Rickets

It is due to vitamin D deficiency and is characterized by painless epiphyseal enlargement
of growing ends of the long bones, beading of ribs, persistently open anterior fontanelle
(after 18 months of age), craniotabes (parietal or occipital bones of skull become soft,
and dent on pressure which spring back to normal shape when pressure is released
(in children of <1 year), and muscular hypotonia. Healed rickets is characterized by
the prominence of frontal and parietal bones of skull (referred to as frontal/parietal
bossing), knock-knees (knees touching each other) /bow legs (legs becoming curved)
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Look up Figure 4.4 1 =
cid deficiency.
Let us move on to cssential fatty acic
H. Fssential fatty acid deficiency
: stic lesion of the skin. ijcctm
Phrmoderma: Phrynoderma is a hyperkeral g Ths
i Y il e formed surrounding the mouths of hair follicles. Tr j; Bt
resemble cones are i€ h h alm IS p'i\ﬂt.d over Iht. ﬂffc i i
: . celing it gives, W hen the pe L[I frot
recognized by the spiky fee ing 1 4 knees and sides, They hdir
It is generally seen on back of elbows, aroun Metir,
be pigmented and the surrounding skin is dry. :'3
e o : ition caused by excess inta1
Let us review the clinical signs of fluorosis - a condition ¢ Y €Xcess intaf, ,
fluorine.
L. Fluorosis
e ———— e —
Earlier stages of fluorosis are characterized by changes in teeth 1}“0“’11 as deny Tod
fluorosis. Normal teeth are ivory white in appearance. In fluorosis, the teeth o,
mottled (with yellowish streaks) and appear chalky white (opaque) _Wlih brownis,
patches as you may recall seeing in Figure 4.5 eailier in Unit 4. Sometimes, pitting or ;
chipping of enamel is seen, cs-pccially in the upper incisors. In areas of severe endep;, Rit
fluorosis. many adolescents and young adults may also have skeletal deformitie
particularly in spine.
For your convenience, the various signs and symptoms of the nutrition deficiency
disorders, we have discussed above are summarized in Table 8.1,
" . ’ . Ni:
Table 8.1: Nutritional deficiency disorders and signs and Symptoms
Nutritional deficiency Signs and symptoms Vit
disorders L
Kwashiorkor e Oedema e
®  Underweight (<80% of normal weight for age)
e  Apathy and irritability Es
del
e Moon face T
< _ Fl
®  Hair and skin changes
Marasmus e  Extreme muscle wasting - “skin and bones” We «
® Loose and hanging skin folds s
asse:
e Old man’s or monkey face - have
Marasmic kwashiorkor e  Extreme muscle wasting - “skin and bones” Ch
e Loose and hanging skin folds L.

e  Old man’s or monkey facies
; e  Absolute weakness

e (Oedema

~ Vitamin A deficiency Changes in the eye such as

e Conjunctival xerosis:dryness of the transparent
membrane that covers the comea and lines ms:dc
of the evyelid

Je®|

(S




hcrnplh:llmi:} (including keratomalacia): cornea
becomes soft and raw and casily infected

e Bitot's spot dry foamy, triangular spots appcaring
on the temporal side of the eye '

@ Night blindness: inability to sce in dim light

Iron deficiency anacmia e Paleness of conjunctiva

3 o P; gq \

2 . Paleness of tongue

® Paleness of mucosa of soft palate
e Low hacmoglobin

e Swelling of feet in severe anacmia

® Spoon shaped nails

lodine deficiency disorder | @ Thyroid enlargement: gland visible and enlarged
e Abortions, Congenital abnormalities,

e Cretinism

Riboflavin deficiency e Angular stomatitis- lesions on both angles of the
mouth

e Glossitis - Tongue bright red or magenta

e Cheilosis - Lips become red and develop cracks

Niacin deficiency e Dermatosis - Symmetrical skin lesions evident only
on areas exposed to sunlight

Vitamin C deficiency e Spongy bleeding gums

Rickets e Changes in skeletal system- such as beading of
ribs, pigeon chest: protruding breast bone, knock-
knees or bow legs

Essential fatty acid e Lesions in the skin-generally seen on back of
deficiency clbows, around knees and sides
Fluorosis e Mottled teeth with chalky white and brownish areas

with or without erosion of enamel

We discussed above that we can assess various nutritionat problems by looking at the
Clinic:l'l Qién% in the person. We will now discuss the next method of direct nutritional
; aggeq:[n;gn[ \‘yhich is the biochemical assessment. But, first let us recapitulate what we

have learnt so far.

Check Your Progress Exercise 1

I, What are the other three methods of direct assessment of nutritional status in

Gt Feca B
addition to nutritional anthropometry:

.....n....n,-......-u-..-.....“.......-.-.........,. . v i
i« Urepe e LT T LTS Dbty

il y. Ll : 7
2. What do you mean by clinical assessment.
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E List two clinical signs

- Clinical glare~

(_'HI Sil—-’."ﬁ

disorders

Nutritional

Kwashiorkor

Vitamin A deficiency

Anaemia

lodine deficiency

Riboflavin deficiency

Niacin deficiency

i
Vitamin C deficiency
i |
Rickets .
___,_______\‘I
Fluorosis i
S—e—
Now let us learn about the biochemical assessment. -
S ——

8.3 BIOCHEMICAL ASSESSMENT

Biochemical assessment deals with measuri
constituents (nutrient concentration, m
blood and urine) which is helpful in e\
have learnt in the previous unit that in the

18 the level of essential dietary
etabolites) in the body fluids (normall,
aluating the possibility of malnutrition. W
development of nutritional deficiency disease.
certain biochemical changes occur before clinical changes take place. These are als |
considered to indicate sub clinical nutritional status with reference 1o various nutrients

The range of biochemical tests that can be used js considerable. Before we £o It
details about various biochemical te

tests. Let us begin with an overview of biochemical tests.
8.3.1 Biochemical Tests — An Overview
Before we conduct a biochemic
we should know. These are: w
for selection of field test, what precautjons do we
do we need accuracy and what is the importance of
us find out the answers o these que

al test, there are some important points about which
hat is an idea) biochemical test, what criteria do we use
use while pertorming a test, why
standardization in these tests. Let
stions nexit.

What is an ideal test?

An ideal biochemical tesg suitable for field survey should be senyigive
most positives), specific (easily idecrify normal subjects), ¢
non-invasive and inexpensive, 1t should rev
unsaturation rather than theAluctuations that occur with variations in the
it is often difficult to have a biochemical test satisfying all these
The choice of the test depends on the actual aim e
surveys.

(casily identify
asy to carry our, preferably
cal information on the extent of tissue
diet. However,
specified conditions.

What is the criterion for selection of field tests?

In the field conditions. the selection of the tests

will be limited by the need for single-
specimen tests rather than tests re

quired more than once, age groups (collection of
ing difficult), the site of collection of blood samples
(finger-prick vs. veni-puncture samples), availability of Izlhorator}' facilities and skifled
manpower. Thus, for field surveys, finger-prick blood samples and randorm careedae i

sts, we will give you an overview of biochemical

e

- 10 make diagnosis of population %

b |

|
mllp nutritional ifim--.
cach O

».



utine are more preterved. Inalarge-scale field survey, it is often not possible to collect Assessment of Nutritional
fasting samples of blood like for assessment of the extent of diabetes mellitus. The Seatoaifn Communiy
camples should be stable particularly during transport, not requiring refrigeration, as g
far as possible, and should not be affected by the recent meal or water consumption.
In view of this, currently, tests involving dry blood spot methods are being
developed. For example, such tests are already available for estimation of hacmoglobin
and serum vitamin A. It is often suggested, considering the logistic difficulties and the

cost of the tests, that biochemical assessment be carried out in a sub sample of the
study population.

¥ What precautions do we take while performing a biochemical test?

Another important factor of consideration is use of disposable lancets for finger pricking
and of disposable syringes for venipuncture specimens to avoid the danger of hepatitis
and HIV mfections. Even the investigators collecting the blood samples should wear
disposable gloves as a precautionary measure against these.

The commonly inc'uded biochemical investigations in some routine field surveys are
estimation of haecmoglobin to assess the extent and distribution of anaemia and urinary
iodine estimation to assess iodine status of the communities. In specific surveys for the
assessment of sub clinical deficiency of vitamin A deficiency, estimation of serum
vitamin A is also being attempted.

Next. let us get to know why there is a need for accuracy and standardization of
procedures in biochemical assessment.

Why there is a need for accuracy?

In the selection of methods for field surveys, accuracy and precision should not be

% sacrificed for the sake ol convenience. For example, in large scale national surveys
in India ‘haemocue’ was used as it was simple and required a drop of blood for
estimation of hacmoglobin. Subsequent investigations have revealed that *haemocue’
gives higher values of haemoglobin in countries like India, where anacmia is widely
prevalent leading to underestimation of the prevalence. Thus, in the selection of methods
and equipments, appropriate care should be taken.

Wiy standardizing the procedures’?

As discussed earlier, it is very important to standardize the procedures and the
investieators for accurate measurements. All the equipment should be tested for their
accuragy and necessary care .hould be taken to carry voltage stapiiilizers in rural
areas where electricity fluctuations are very common. The training of the investigators
should be such that the benveen observer and within observer variations should be
within the allowable minimum ranges. It should be recognized that errors could lead
to inaccuracy, if the procedures of collection qf samples are not proper. Cold-storage
of the biological specimens is most often required and adequate arrangements should
be made for the purpose. If the samples are .collecled clsewhere and are trflnsponed
to the laboratory. steps should be taken to provide for cold thermos flasks, which would
keep cool for sufficient length of time.

Having learnt about the basic concepts of biochemical assessments, it is now the turn
~44 of biochemical tests i.c. let us review the different biochemical tests which can be
used 1o assess nutritional status. '

8.3.2 Biochemical Tests for Nutritional Deficiencies

We will now discuss the different biochemical tests used to assess nutritional status

of community. It may be mentioned that the m.turm:.mon on methodology for conducting

the various tests is not provided in this secton, since 1t 1s not within the purview of

this unit. If vou are interested 10 know about the methodology, we suggest you look =
" the puhh‘:u(inm on laboratory methods of biochemical tests in any library or perhaps 167
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find it on the mtemet, Here our focus will be to learn about the differen lests thy,
' ' ol 54 ' TP ki
be nsed fo assess the sub chinical status of various nutritional deficiencies

Y T b,
the wterpretation of results. The nutritional deficiencies that we will disey -

L irg. :
A Protein encrgy malnutrition,

B Vitamin A deficiency,

C.  Amemia,

D.  lodine deficiency,

E. Vitamin D deficiency, and

F. Other nutrients like riboflavin, niacin, folic acid, vitamin B,, and zinc,

Let us start with protein energy malnutrition.

A. Protein Energy Malnutrition

In most situations, dietary protein deficiency is secondary to calorie deficiency, dietary
protein deficiency may be a specific problem only in some clinical conditions, -

The principle is that in protein deficiency, proteins and its derivatives are lowereq

A number of tests like serum proteins, urea creatinine ratio and hydroxyproline

index have, therefore, been suggested to assess protein nutritional status. Howev
these are not sensitive indicators of early protein malnutrition and do not provide a
additional information over anthropometry. However, in clinical practice and nutrifi
surveys, serum albumin is the preferred method. Serum albumin reflects
changes in protein nutritional status. The guidelines for determining chan

nutritional status of children using serum albumin as an indicator are
Table 8.2.

er,

on
the long-term
ges in protein
presented in

Table 8.2: Serum albumin levels as an indicator to assess protein
nutritional status in children < 5 years of age malnourished children

S.No. Protein nutritional status Serum albumin levels (g/100ml)
1A Deficient ( high risk) <28

2.l Low (medium risk) 28-34

3: Acceptable (low risk) | >35

Serum proteins, though are used in some cases, but can be rajsed during infections,
which are very frequent in rural preschool children. Hence, we need to consider this
aspect while using this measure. You can note from Table 8.2 that different serum
albumin cut-off values are used to indicate deficiency (high risk), low or medium risk
and acceptable cases.

Let us go to the vitamin A deficiency assessment tests next.

B. Vitamin A Deficiency

There are three methods to assess vitamin A deficiency. These include; "

1) Serum retinol method,

'2)  Relative dose response method, and

3) Filter paper method.

Let us get to know them. °

ny'
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al_l:'! the simplest and feasible method of Settings-11
e5. It may be noted that this indicator does

iamir The o idal: _ et
jamtin A status based on serum reting) A, The guidelines for determining the
i S given in the T;

- able 8.3.

‘mumurnl of vitanun A status in COmmunitj

;T:q indicate the e tissue status of v

Table 8.3: Vita e
min A status based on serum Vitamin A levels

g.No. | Vitamin A status Serum vitamin A levels
? ug/dl Umol/litre
[ Deficient (high risk) <20 < 0.7
_. __:'J_..___ Low ( moderate risk) 20 - 30 0.7 - 1.05
__:_*_'_____ Acceptable > 30 > 1.05

Vim;mnr?;:f;cgal(-j(i(:d as public health problem in a community if serum vitamin A
I?\c,h ‘a * “!,tl]g/ ord-:().._’;? umol/litre in more than 5% of children under the age of
?lx }cars: n other words, f” sth communities, there is a need for initiating nutrition
intervention programmes like vitamin A supplementation.

Let us now learn about the second method which we can use to assess vitamin A
status.

2) Relative dose response method

3 A new method known as Relative dose response (RDR) is considered to be a better
? indicator of vitamin A stores in the body. Increase (%) in serum vitamin A levels is
measured after a small oral dose of 450-1000 pg of vitamin A. The post dose is
inversely related to the vitamin A status of the individual. An increase >20% is indicative
of vitamin A deficiency in an individual. The limitation of the test is that it requires
~ 1zking blood samples twice, which may not be feasible in young children particularly
| in community surveys. This limitation could be got over in Modified Relative Dose
Response (MRDR) test where only one blood sample after administration of a prescribed
dose (100 pg / kg body weight) of dehydroretinol (vitamin A, ) is taken. However, it
is often difficult to procure vitamin A,. A ratio > 0.06 of vitamin A./vitamin A is
suggestive of deficiency. The major limitation of serum ‘rctino‘l estimations is the
requirement of sophisticated and expensive instruments like High Pressure Liquid
Chromatography (HPLC). Finally let us leamn about the filter paper method.

3) Filter paper method

a blood spot is collected on a special filter paper and dried
for estimating serum retinol levels. This method though is
should be kept in cold storage. These facilities

In the filter paper method.
and carried to a laboratory
simple, requires HPLC and the samples
may not be available in many arcas.

Next. let us learn about the biochemical assessment methods for the presence of

' anaemia in individuals.

C. Anaemia

NUtitonal ansérnin. as you may already know, is the most widespread of all the

mutritional d.,fc-wncieg 1t is largely due to iron deficiency though folate deficiency 1s

also observ Llin ,h éummuniti{:s. There are two main methods used to assess iron
- erve poo g i S A

deficiency. These are: 1) measurement of haemoglobin, and 2) estimation of iron
e y. o are: 1) : : (

stores. et us review these now.
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| peinent of haemoglobin i the sumplest methed 1o .-fw'u.'f»": lll.llllllllil’lil.f \«.lll?l't:lnla:“
Measmeannt of e e of the subjective bias i identilying clinical Maep,
comnsanities, In gl s .Lu W nl.‘lilt ;.”',l. il el 13 Fequires ) il of ”Fi:u.
'-f~..-.-L,.;-‘,a,,‘:4;‘:11%‘-1 ;-\hm‘.;:.nn:‘:‘\]F:cj:{:l': ‘mmil ‘hiw,m,gh,hin ainlie aitd s (:.".I.l'in;:u_:,] i__'
5"”‘1,‘“""':\I:T“ t.h-l;::r]ﬁn.nw:hnil Iﬂ' colorimetry. Inexpensive mx‘nh-ls of colorimeter, B
\‘::;’:hm ."1,‘,‘:;,‘, now, Earlier in sub-section H.__l.l. we _wlu.r]‘u‘-’d :.lI:(;:.I:L.::::;.f,,tl(;l,mi'“
methad which is also used 1o assess h:wllltullf‘h‘” levels. ”tf'"fr} “ fow .iimiff [L.'f'-
touse moa field situaton, 1t is recommended for use. However, it ha: iy,

spoctiie o accuracy, which needs to be considered.
The enteria for diagnosing anaemia as recommended by the World Health Organizatig,
are given in Table 8.4,
Table 8.4: WHO guidelines for diagnosing anaemia
Cut-off for Haemoglobin (g/100 r;ar

Group —

11

Children < 6 years )

Children > 6 years

Adolescents

Non-pregnant and non-lactating

adult women 12
Pregnant women 11
Lactating women 12
Adult males 13

Cases with values lower than the cut off suggested in Table 8.4 are considered
anaemic,

Next let us learn about methods of estimating iron stores in the body.

2)  Estimation of Iron Stores

Estimation of either bone-marrow iron or serum ferritin, both of which are lowered,
indicates the earliest stage of iron deficiency. Other than serum ferritin, transferrin
saturarion, ervthrocyte protoporphyrin and serym transferrin receptors al.'e the
other measures used to examine the prevalence of iron deficiency. Let us get to know
about these measures.

Serum Ferritin (SF) test Rermits an evaluation of the storage iron leve] of 4 population.
At all ages, serum ferritin levels <12 Mg are strongly suggestive of iron deficiency
What we need to know here is that any inﬂammatory condition can also lead t(;
inc.reasc In serum ferritin Jevels and, therefore, should be excluded. Serum iron is also
esu:nat‘ed 0 assess iron deficiency. Serum iron levels < 40 pe/dl and transferring
samranlon of <15% are suggestive of jron dcﬁcicncy. Trcumﬁ'rri;: Saturation helps td
delcmnflc whether the supply of iron ig appropriate for the bone marrow whicl; is
esponsible for the production of haemoglobin and red blood celfs. T’his,is a mtifl)
(expn:_sgcd 48 percentage) of serum jron and total irop binding capacity Tht; normal
}'alu.r: 5 33%. A low transferrin Saturation and serym, iron are characrer;s‘tics of both
iron (‘!cﬁ.ciency. and recent or concurren infection, Ervthrocye Pmm;rm;;:hv.n'n like,
fr.afl.\_ien'm saturation, ‘h‘clps to determine (e supply of ir;m. Erzylhmcvtc.pmm‘poq;hyrin
;11;?:\:;;3)::1::%;:] Th ::;2 ::t;)ﬁjlm?cir ‘( 1c \vl}:;‘n there is insufﬁchmldsupply of iron for
are indicative of iron dcficienLcS“S't I;L 1‘:( {.)i I,U.«uf‘ X GILes 80 “gjdl e bloqd e
evaluation of jrop status Mc-ixl { J_‘“, m{n‘?-/(." . _rc'ceprm‘s: e e
i e .uu of circulating transferrin receptor, on cell

ML provide a rel Lol ndex of iron deficiency anaemia. Transferrin

receptors bece > ¢ley: i ; (T asn b i ‘
d-*p!i’ i become glwatml Whenever there g isufficient iron supply to cells or 1ron
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o cenerally used o di :
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ﬂlu Enose iron deficieney is listed in Table 8.5,

'I‘l!"-‘h' 8.5: DHarnostic e 5
agnostic criteria for iron deficiency anaemia

'
o

i p——
ey

Indicator
U Cut-off point
Serum lron (pg/dh
e < 60
Total iron binding capacity (ng/dl) 100
AL >
Transferrin saturation (%) 15 g
ne & 18
Erythroeyte protoporphyrin (ug/dl) S 100
LScrum ferritin (pg/l) <12

In view of the need l(_ll' ?ulmrmury facilities and skilled man power these tests are
carried out only on a limited scale.

Next, let us go over 1o (ests related to iodine deficiency.

D. lodine Deficiency

Urinary iodine levels reflect the iodine status in a community. On adequate dietary

iodine intakes, the median urinary iodine is 100 pg/L and is considered as normal. In
other words, in arcas with adequate iodine intakes. in half of the population urinary
jodine level will be > 100 pg/L. Similarly, if in > 20% of the subjects, urinary iodine
levels are < 50 pg/L., the population is considered to be iodine deficient. The cut-off
fining the iodine status of a population according to the median urinary

points for de
are given in Table 8.6.

iodine concentration

Table 8.6: Criteria for defining the iodine status of a populataion based

on median urinary concentration

Median urinary iodine

Jodine status
concentration (pg/dl)
i ——
Severe iodine deficicieny < 20
Moderate iodine deficiency 20 - 49
’ 4 i = S() - Q¢
Mild iodine deficiency 50 - 99
o4
Ideal iodline intake - 100 - 200 .
More than adequate jodine intake . -
(may increase the risk of iodine induced 201 - 299
hyperthyroidism) e
> 300

Excessive todine intake

Let us now discuss the biochemical tests for vitamin D deficiency.

E. Vitamin D Deficiency

un D deficiency are rare
hospital practice. Serum levels of 25-hydroxy cholecalciferol
w recall reading in the Nutritional Biochemistry Course, Unit
Cin D) are the accepted indicators of vitamin D deficiency.
are considered acceptable while 5-10 ng/ml as low and

Clinical forms of vitan
rickets are scen only in
or 2§ HCC (which you 1t
3, is a4 metabolite of vitam
Levels >10 ng/ml (25 nmoles/))
< § ng/mi as high risk.

ois for deficiency of other nutrients.

Lot us go over (o the piochemical L€

in community surveys and cases of
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Public Nutritkon - sther nutcients i.c. ”h””'l‘””. Niac;,
ficiency of othe |

: lited o the de assessing biochemie. s,

Riochemineal tests nelares sy e slioeed. For nise - Ij. l “F'” "

n B _and zinc can i & : 7. These are carried out in Specific ..

i i These arce indicated in Table 8.7. These a lp,
commuanity. These arg ¢

ical tests and criteria for nutritional “cﬁm’“('irs
Tahle 8.7; Biochemical tes _

! ; Test
Nutritional deficiency I

I Deficiency (,'rilbn-ﬂ;

< 80 !Jg/g of Crt.‘ﬂll'nm,-. £

2 |. Urinary Riboflavin : | _
S 2. Erythrocyte Glutathione >1.7 (high risk) !a
Red: ; f
Reductase (EGR) test |
_—\ |
Niacin Ratio of N'- methyl -2- . i

pynidone-35 carboxylamide

and NI-methylnicotinamide ﬂ i"
Folic acid LScrum Folate ’ < 3ng/ml
I RBC Folate , 140 ng/m]
Vitamin B,, I Serum B,, I 80 pg/ml ’
Zinc ’ Plasma Zine l < 84pug/di

€Xample is total goiter rate (TGR) and urinary jodine levels, despite the TGR being in
the endemic range, the median urinary jodine vajyes are normal. In such cases, the
distribution of biochemical valyes would be better.

We hope having gone through the discussion above, you would now be in 3 good
position to identify the biochemical tests which you woulqg use while conducting nutritional
assessment of populatjon &roups. Let us take 5 break here and then answer the

questions given in check YOUr progress exercise 2.

Check Your Progress Exercisez\

I What do you understand by biochemica] assessment? What are the
characteristics of an idea] biochemical test?

2. Match the following biochemicy] tests in colump A with the nutritional
deficiencies in colump B.

Column A Colump g
I Serum albumin . Goitre €
2. Serum retino] b. Anaemig
3. Haemoglobin ¢. PEM
4. Urinary iodine d- Vitamin A
5. Serum folate €. Riboflayin
6 erythrocyte glutathiope [ Foljc acid

reductase
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3 by lodine deficiency

'_,_...,--'"'""
"
What are the methods (o assess:

4 Vitamin A deficiency

........................
........................................................
....................
.....................
................................................

.....................................
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...............................................

we l_mv{: learr.lt'about the clinical assessment and biochemical assessment as methods
of direct nutritional assessment. Let us now study about the last method i.e. dictary
assessment of nutritional status.

34_DIETARY ASSESSMENT

Dietary assessment is conducted with the help of diet surveys. When a systematic
inquiry into the food supplies and food consumption of individuals and population
groups is made, we call it a diet survey. Diet surveys, most often are a part and
parcel of routine nutrition surveys. Accurate information on dietary patterns of
communities would help in assessing the nutritional status of people but also for
determining the relationship between nutrient intakes and deficiency diseases. These
would help in understanding the dietary status of the community vis-d-vis other indicators
of nutritional status like anthropometry, clinical signs of deficiency or biochemical
parameters. Sometimes, dietary assessment of subjects in an institution like hostels or
prisons also may be required 1o assess the adequacy of diet for any modifications. An
appraisal of the dietary adequacy for populations would be required for planning
programmes t0 Overcome diet related disorders and to promote nutrition in general.
Quantitative data on dietary intakes of populations are taken into consideration for
fixing minimum wages and rations for households. In the recent past, assessment of

the extent of poverty s based on dietary energy consumption pattern.
assessed quzmlilalivcly cither at the family or individual

al diet surveys arc also important 10 find out the dietary
tutions. We would now study about common methods

Th: dietary intakes can be
level. Sometimes institution
intakes of individuals in large insti
o assess dietary intakes at various levels.

The commonly used methods are:

® Familyﬁlousehold Diet Survey

3 a. Weighment method

b. Consumption Expenditure Survey

®  Assessment of dietary intakes of individuals

a. Individual Oral Questionnaire (24 hour recall method).
b. Food Record or Diary and

¢. Dier History.

Assessment of Nutritional
Status in Community
Settings-11
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Public Nutrition e Qualitative Survey
e Insututional et Survey
® Food Balance Sheets

Let us begin with dietary surveys for the family.

8.4.1  Family Dict Surveys

Family diet surveys collect information on diet at the houschold level. The results ape
cxprv;ml as per capita or per consumption unit. In these surveys, it is f'{fﬂ possible 1o
find out the intakes of particular age groups or physiological groups. Since these are
simpler than 24-hour recall individual diet surveys about which he will study l:rl;l-r 1n th,
unit. routine nutrition surveys adopt these methods. These methods include: weighment
method and consumption expenditure surveys.

Let us learn about these methods in details, Let us begin with weighment method first,

A. Weighment Method

Weighment method of diet survey involves actual weighing of raw foods on a given
day. The investigator visits the houscholds before the food is cooked and weighs with
the help of a grocer’s balance or on a electronic balance all the foodstuffs (edible
portions) that will be cooked for the day.

Earlier, weighment of foods was being carried out on seven consecutive days and the
method was known as seven-day weighment method. Seven day surveys were
logistically more difficult and time consuming. They also required complete cooperation
of the households selected for the purposc. In the nineteen sixties, considering the
monotony of the rural Indian diets with hardly any variation in the diet, after comparing
the results of seven day and one day methods, it was decided to adopt one-day
weighment diet surveys for assessing family dictary status in villages. Even now, in the
urban areas, 3-day weighment is adopted, since there is more variation in these diets.
Under weighment method, all the raw food items (edible) are weighed according to
meal pattern(i.c. breakfast, lunch, evening tea and dinner) for the day of survey using
grocer’s balance and local measures. Information on all the family members who will
be consuming the meal on that day is collected according to age and physiological
status. In the case of young children, information on breast-feeding and complementary
feeding practices is also collected. The respondznt (house wife) is requested to bring
all the raw foodstuffs she will be using for that day’s menu. Each food item is weighed
carefully and the weights are recorded in a proforma. The tcam is expected to visil
the house as many times as the food is cooked and weigh all the foods that will 20
into the meal. However, in practical terms, often this may not be possible as the family
may have foods just adequate for one meal _z‘m{l for the evening meal foods may be
purchased only after the day's wages are collected. Therefore, information about what
the quantities of foods would be, is collected from the respondent. It is also important
to collect information about foods eaten outside home, supplementary food given to
& young children and food that is left over at the end of the day. In certain arcas, even
g the cattle are fed either chapatis (roties) or rice. This information should be collected
lest there will be overestimation of the intakes. As far as possible, the survey should
not be carried out either on feasts or fasting days. Similarly, on occasions when special
guests are present, the dict may not represent the actual intakes in the family. In the -
urban arcas, the data is collected in the same way for three consccutive days. it

The dietary consumption is usually expressed per consumption unit (CU), which

represents the intake of a sedentary adult male. These consumption units are calculated

based on the calorie coefficients suggested based on the calorie requirements for

different age, sex and physiological groups. The calorje requirements for one consumption

unit are 2400 keals. The Indian Council of Medical Research (ICMR) recommends
: the following caloric coefficients as given in Table 8.8. considering the value for a
174 sedentary adult male as |



qable 8.8: Calorie coefficient expre

ssed i .
(CU) for ag ;‘\ed “j relation to consumption units Asscssment of Nutritional
Be/sex/activity levels Status in Community
- LT3 - - & lt' "II
Age/ sex/physiological group Ccu Rt
Adult 1\1[!1(: - SCdt‘ntary :

Adult Male — moderate activity

1.2
A Adult Male - Heavy Activity 1.6
Adult Female — sedentary 0.8

Adult Female — moderate activity | 0.9

Adult Female - Heavy Activity 1.2
Adolescents (12-21 years) 1.0
Children — 9-12 years 0.8
Children — 7-9 years 0.7
Children — 5-7 ycars 0.6
Children — 3-5 years 0.5
Children — 1-3 years 0.4

% The total number of consumption units in cach family is first calculated based on the
information on age, sex, activity, and physiological status of all the individuals in the
family. The number of consumption units will be less than the total number of members
in the family. We can caleulate intake of cach food per consumption unit as follows.

Raw amounts of cach food

Intake of each food/CU per day = : - : -
No. of consumption umts

We can explain this with the help of an example. Suppose we have a family of four
consisting of two adults and two children 1 a houschold, we can calculate the total

. . . " s R0
consumption units as <hown in Table 8.9.

Table 8.9: Calculation of total consumption units by a family of four people

male | Child (3 Chi
: ristics Adult male| Adult female iild (Ayves) | Child (7 yrs)
Characteristics _
Family composition I l | |
* ____,_..-——"'
Type of activity Moderate Moderate : -
2 - '_‘._____,._—-—_

; (Non pregnant, .

Physiological status
non lactating)

=]

. ‘ ).$ 0
) Equivalent consumption 1.2 0.9 o 0.6
7 um(C.U)

e o

We can note from the Table 8.9 that total CUs for this family are 3.1 We can now

tike he example of rice being consumed by the family and can I..".JIIL'UFQIIC llhc intake
of tice/CU per day as follows. Suppose during the .»'u-:‘\"cy _“,[ this I;nm!y. if the Ln!ul_
intake of rice is found to b¢ 100 g/day, then intake of 1'1¢:T'JL U/day = Total intake of
deefotal CU=400/3.1 = 129 g. In this way, We can determine the intake of each food/

CU/day for each food consumed by the family.
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Having gone through the discussion above, you must have undcrsttoot(;1 lhtfou.-f:ghm@[
method and per consumption unit concept. Next, we move on to the cons UMption

expenditure survey.

B. Consumption Expenditure Survey

In the consumption expenditure survey, the money spent on all the food and non-fooq
items for a fixed period in the immediate past (usually one month) is found out by
administering a specially designed proforma. This is considered to be comparable to the
results of weighment diet survey. The National Sample Survey Organization collects
such information every five years. In fact, the extent of poverty in the country s
calculated based on the results of food consumption surveys. The results provide
information on foods bought by the family, which need not always mean actual

consumption.

Having studied about the family diet Surveys, next, we move on to the assessment of C
dietary intakes for individuals,

8.4.2 Assgssmen.t of Dietary Intakes of Individuals

Dietary status of individual “at risk” groups is often required to plan specific programmes
for that group. For example, information of actual intakes of preschool ch}idrcn or
pregnant women who are considered more vulnerable is essential to assess the actual
deficit in the diets and to decide the quantities of supplements to be provided in the
intervention programmes. We will discuss three types of methods used to collect
information on dietary intakes of individuals. These are: o e

a.  Individual Oral Questionnaire (24-hour n:cuﬂ method),

b.  Food Record or Diary, and

c.  Diet History.

Out of these, the 24-hour recall method is probably the mostly widely used method

of dietary assessment, We will now discuss thes : :
\ : TRAn 0eSe methods in detaile Tt v Toned with
the 24-hour recall method.  details. Let us begin

(R FTUR Aty + i L p g - SRR Ts B e

a. Individual Oral Questionnaire (24-hour Recall Diey Survey)
Survey

(I:i :}‘; :’n‘;’-:t:‘gﬁ;’;iﬂ;;‘:;if ::n.l:;;fj in hhtr_gc _n}qmt:m_]fil SUIVeys to collect dietary intake |

Lo sty ; » 1€ Individual js agkeq to recall in as much defail
as po.mble the food intake for the Past 24-hours by interview or b completing
questionnaire. The respondent recalls vy was "“I:’n, knwL, i;r q.‘f ('cjnnli_;_:’“;m
how was the food prepured, when was iy carer and othey ;iut ; 'j?(; i,:‘i'n food
intake. However, while conducting the survey, both the respy, :j (, h’;l-s. :e;z_nh il
(or the person who cooks the food for the whole i'amiij;)pis-n vmt.dj}:ddl ];?1(-).33'(1;11'\'
intakes are assess;d 'i.nl terms of cooked food with the hcip ’2‘;“::;(1‘-1;;\};';9{1 a‘:UP;
measures appropriate for the Jocal conditions. These cdpg are Lu_;cd‘m fwlp- the

i} 76



Public Nutrition

3)

i e yal nutrient intake because of
accurate, are a very poor descriptor ol an individual’s u-;l:';t:icnl]}’ large number of 24
day-to-day or intra individual variability. Ilnwcvurl._lfl h“:m it REKE 6F o
hour recalls may provide a reasonable estimate of the me

- cenccine individual dietary intake i.e. Foog
Let us now move on to the next method of assessing indi

Record or Diary.

b. Food Record or Diary

- ) ; ata of individuals. Under this
“Food record or diary method provides food consumption data

; s vpe amounts of
method. the subject records, at the time of Ljnpsumplmn. thf— t:p‘; :[:gn‘:“: [(? 2 dile <
foods and drinks consumed for a period of time usually mnrfn.._. v e S.
Portion sizes are estimated using food models and Slﬂm’_m“l nl‘:‘dhznzzlhﬁl - ,h:,_[(:;:
food items are actually weighed. The strengths _“f the t‘m_d m“”_}r dldrink consum llion
does not depend much on memory because the subjcm‘“x”r_d” food ‘;{n —— Ulr'lam
at the time of eating. In addition, it can provide detailed food inta c a l-h N ‘1;1 L
information about eating habits (for example, when, where. and with whom }dL s fut‘,
caten). However. the main limitation of this method is that rccordu?g .f(n lnl.}kc
requires a literate and cooperative subject who is willing to spend the ume and tfffﬂr(.
Individuals having the time. interest and ability to complete several da)_'h of food records
without assistance may not be representative of the general population.

Let us now move on to the third method of assessing dietary intake of individuals i.e.
diet history.

c. Diet History

Dict history yields a retrospective estimate of food and nutrient intake of an individual
over a period of time. The period covered may range from a month to one vear at the
most. Traditionally, the diet history approach has been associated with the method of
assessing usual diet developed by a scientist, B.S. Burke. Burke's original method
involves four steps: 1) collect general information about the subject’s health habus
2) conduct 24-hour recall to get information on the subject’s usual pattern of eating,
3) perform a cross check on the data given in step 2. and 4) have

the subject complete
a 3 day record.

Let us review these steps briefly.

1) Collect general information about the subject’s health habits: Information is collected
from the individual about the number of meals eaten per day, appetite, food
dislikes, the presence or absence of nausey and vomuting, use of nutritional
supplements, habits related to sleep, rest and work ete. This allows the interviewer

o become acquainted with the subject in ways that may be helptul in obtaining
further information. '

Next, collect 24-hour recall 1o ge

l in['urlll;il!nn on the ‘sl.lhjt.'l..'l‘;
cating. Let us see how.

usual pattern of

2)  Conduct 24-hour recall 10 getinformation on the

A 24-hour recall is conducted with the subject
carlier, The information is thus colle
and between the meals

timings. Next perform

subject’s usual patiern of ealing:
using the technique as discussed
| cted on subject’s ysual pattern of e
mcluding types of food caten, serving
& cross check on this data as expla;

iting during

splained next.

sizes, frequency and g
>

Perform a cross check on the data given in step 2
0n 24 hour recall is collected. the data is the
questions about the subjects” die

above: Once the information
ncross checked by asking specific
. lary preterences and habits. For example, the
3 v R NI g . 1 ' . :
;.:tbjtig may have said that he or she drinks 200 mi of milk every morning. The
SIViewer - N : . . . z '
‘1t‘f ,"' wer st‘muld {heu inquire about a subject’s milk drinking habits o clarify and
venty the informauon given about the subject’s milk intake.
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B Have the subjeet complete a
complete o
usual intake.

! 3 day record: Finally the subject is asked to
L1 ] L iYar s . . i = T : .
day record, which serves as an additional means ol checking the

As we sand earhie b aEiN 3 it S .
hers this is an approach suggested by B.8. Burke, but several investigators

have modified it o suit their needs. The strengths of the diet history approach are that
1t assesses the subject’s usual djetary intake, including the sc:lmh:ll variations, and
lhcru:.lnrc. d;.zlal on all nutrients can be obtained. The main limitation of this method is
that 1 requires 142 hours to conduct the interview. Highly trained interviewers are
needed and nutrient intakes tend 1o be overestimated., .

‘l h]l'lh-' the lln'c:: methods discussed above provide information on nutrient intakes of
individuals. We can choose any method depending upon the objectives of our study,

llmu.' ;m-.‘l resources at hand although the 24-hour recall method remains a method of
choice for large scale nutritional surveys.

The methods discussed above provide quantitative information about the diet. Sometimes
we may want to collect only qualitative information about the diet. Let us get to know
about qualitative dict surveys.

8.4.3 Qualitative Diet Surveys

In certain instances, quantitative information on dictary intakes may not be required.
Under such circumstances, qualitative data is compiled by carrying out surveys cither
at family or individual level. In such surveys, information is compiled on the Kinds of
foods caten, the frequency of their consumption, perceptions of the community about
foods, attitudes towards different types of foods and the special foods consumed during
particular conditions like pregnancy or lactation. An attempt is also made to collect data
on the foods avoided during health and disease and foods restricted during morbidities.
This data is useful for planning and evaluation of nutrition education programmes. Such
data is collected through specially designed prolorma.

We can study about one of such method in detail. This is known as food frequency
method.

Food Frequency Method: Food frequency method consists of asking individuals ( by
interview or checklist) how often ( daily, monthly, weekly) specific foods are caten.
This is then used as an index of diet patiern of population groups. The undcrlying
principle of food [requency method is that average long term diet, for example, mtuke
over weeks, months or years. is the conceptually important L‘X[?L)Slll‘l?}'illllt.‘.l‘ ll!;m fnlakc
on a few specific days. Therefore, it may be -.l.dv;mlugum:s_10 sacrifice precise ml:.\kc
measurements obtainable on one or i few days in 'cxulm.ngc for more crude information
relating to an extended period of liplc. ln‘ fact. I.uml .Ircqt!cncy. mclluni§ has become
the primary method for measuring dictary mlu!\'u in Fpulcnuulggwul slufhcs as they are
casy lor subjects 1o complete, ui'tcn. as self-administered Ilnrm.‘ A food I‘rcqucnc_\'
questionnaire or checklist consists ol two components: d _{Uud list and «a jmﬂ'".,,r}-
response section for subjects to report how lfllL’ll f:uch lomi. wus‘ culcrll. !vllr.cic‘[.ln
Annexure 2 given at the end of this course. .A Imrd Ircqu.cncy‘ questionnaire 1s given
for you reference in this annexure. The questionnaire L‘tln‘h'lh'i of a list ol u_pprn.\lm;uﬂy
Hl{)—ur fewer individual foods or food groups that arc important Cnl‘ill’.ﬂ"lll[('lr\ 10 Ihc.
population’s intake of energy and |1ulrin:|1_l,~.. U.Iﬂuuli_?,‘, the Inf!ds are g'r(jup-.:d’mlu calcgt-njcx
(based on similarity of nutritive value, lunclu'sns ln.lhc dict glc.j. The ?In.:ngl‘hs u‘l lmd
frequency questionnaire are that they are I'L"]‘.I_Il\'l..‘ly expensive uu.d quick to .lell?m‘l.‘\l.i.l'
i large -m:uh: surveys. They are also considered one of the uwt.llnd.-s U‘. Lhmca_iur
rescarch on diet-discase relationships on both lh‘c |t!ugu[1ulr:cnl and mlc‘runutlncnt
levels. The key limitation of food !‘n:iqucnu_v questionnaire 1s that since the I‘n‘ud I]_:sl’n.
limited to 100 or tewer foods and food groups, these must be representative of the

et common foads consumed by individuals i a sample.
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N4 Institutional Diet Survey o
y find out the dietary pattern of peaple residing in
{ i

v far the aged, homogenou;
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stel | I T ) .{.'“.“.”‘ 1e e et

ople the rom a common Ki . |

groups of {'H‘)"h take thetr food | amounts of foods issued t:u:r)fdaj._

wurvey also s referred to as mventor ’”'fb””.ﬂl he : the number of individuals
as per the records are collected along with information on

s inve . <hould be obtained for a
partaking in the meal. It is recommended that the mventory sh :;av A eeuled
period of at least one week. The average intake per person per daj )

lnstitutional dret survey s used /

as follows:

Average intake/person/day =
Stocks at the beginning of the week — Stocks at the end of the week

Total number of inmates x Number of days of survey (7)

The major limitations of this method are that the validity of the dala‘ (?!epcnds on the
accuracy of the records and any lapses in recording the issues could vitiate !h_c rcsu_hs.
The selection of the reference period should be random so as to avoid any mampu_lanon
of the records by the wardens. On a regular basis, we require infonnallqn on dietary
consumption of people at a country/regional level. For this, we use food balance

sheet. Let us review what it is, next.

8.4.5 Food Balance Sheets (FBS)

The food balance sheet is a method of indirectly estimating the amounts of food
consumed by a country’s population at a certain time. It provides data on food
availability or disappearance rather than actual consumption. Food and Agriculture
Organization (FAO) of the United Nations compiles food balance sheets for different
countries. These are prepared based on the assessment of the quantities of total food
produced in the region/country, imports (if any), foods allocated for seed and industrial
purpose, animal foods and wastage of foods (if any). The amounts are divided by the
mid year population of the region/country and 365 to derive average per capita
consumption per day. Food balance sheets generally provide information as to the foods
available at the country level. The strength of this method is that it can give a total view
of the food supplies of a country and can be used in drawing conclugions about food
habits and dietary trends within a country. Food Balance Sheets are valuable for
planning international nutrition policy and formulating food programmes. Thev are also
useful for the administr.atc_;rs to monitor food position in the country. Food balance
o, B s o i, T oAy of Gt dependent upon vl
development. The data only represents the:total ':tm(‘;ﬁn? lan e S' —
consumption, not what was'acmally consumed, nor does 't0 sh G(ffdhrE;?o-rtedly u\’aflat_rle o
among individuals or groups. Hence ;hey a;e of liul=I 5‘ D?‘ oniy . o

. € use at the community level.

Tht_ls you saw that there are different methods of assessment of dietary intake at
various levels. The selection of the method of diet surveys depends upon the purpose
the group to be studied and the resources available, h

Wllf-i _lhls, we ‘enq our study on dietary assessment. In the next unit, we will study about
nutrition monitoring and surveillance. .

Check Your Progress Exercise 3
l.  Enumerate the common methods used to assess dietary intakes

..........................
........................................
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