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PREFACE

Prevention of malnutrition requires an interdisciplinary approach
of the Health, Agriculture, Education and Economic sectors. Bageline
agsessment of nutrition and health status as well as the evaluation ana
monitoring of the effectiveness of intervention programs are essential
components for implementing a coordinated intersectoral National Food
and Nutrition Policy.

The technical workshop convened by the Pan American Health
Organization in Buenocs Alres, Argentins in November 1971, directed its
efforts in outlining the basic concepts for establishing a computer
programming system for the storage, retrieval and uniform analysis of
basic nutrition, health and socio-economic data. The survey forms and
data linkage formats were designed to be adaptable and flexible for the
analysis and retrieval of a wide range of health assessment data from
simple anthropometric to complex survey data including dietary, physical
examination, biochemical and other socio-economic health data.

The proposed data analysis and retrievsl system and the various
types and priorities of nutrition assessment procedures including sample,
size and selection will be tested in a collaborative PAHO effort with
Chile, Argentina, Peru and Brasil. Retrospective analysis of nutrition
survey data, in reference to identification of the most meaningful tests,
sample size, and correlations ie in progress by INCAP as regards further

analysis of the Central America and Panama survey data. Simplicity of the

vi/ e
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methodology for assessing health - nutrition status and cost of guch
programs are directly related to the sample, size and type that is
required to provide informative, religble data that can be projected
to population groups. In addition to evaluating simple methodology
is the need to identify and collaborate with such existing health units
that could be used for the systematic collection of data on a continning
basis of one or more key indicators of nutrition-health status employing
staﬁdardized methodology.

This manual is intended as a tentative working document to be
tested, reviewed and re-edited. We encourage and welcome your comments,

criticism and suggestions.

vi
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CHAPTER I

Introduction

PAHO/WHO, FAQ, UNICEF, and other United Nations agencies
are currently coeperating in prempting‘the formulation, planning
and implementation of nutrition policies in Iatin America and the
Caribbean., Nutritional deficiency disease is one of the major
public health problems in thig Hemisphere, Knowledge of the
nature, magnitude, and eplidemiology of nutritional disorder in the
Region is essential for plamning health programs. To plan and
evaluate programs, the availability of baseline‘data iz of utmost
importance,

Iittle information is available to health services in this
Region on the subject of family size, child spacing, maternal
ﬁutrition and their relationship to infant and maternal health.

A better understanding of nutrition problems through epidemio-
logical surveys is needed to assure better utilization of re-
sources for the combat of malnutrition and to increase the

effegtiveness of current health nutrition and social programs.

The "diagnosis" phase of planning entails the collection
of basic data for defining or appraising the general situation,
identifying the principal areas in which health problems occur,
and, whenever possible} quantifying them, so that subsequent pro—.
gramming, execution, and evaluation can be undertaken.

The Third Technical Advisory Committee of Nutrition to
PAHO, in September 1970, recommended that research be undertaken

aimed at discovery of valid survey-type tests, analyses, and



observations by low-cost procedures adaptable to: (1) national

nutrition surveys, (2} surveillance of action programs, and (3)

for periodic assessment of changes in the national nutritional

status. In this comnection, it would be desirable to develop

techniques to determine the human and economic loss to the

community through malnutrition.

The principal obijectives of a nutrition survey are:

To provide data on the incidence of nutritional diseases..

The pricrity areas in the Region are: protein-calorie
malnutrition; nutritional anemias; endemic goiter; -hypo-
vitaminosis A and ariboflavinosis. The priority vulmerable
groups of the population are: pregnant and lactating women and
preschool-age children. The data collectedshodd be in a

format capable of being compared with other results obtained

at different times or- -locations, or in different countries.

To provide socio-economic food and health data which may be
correlated with nutritional findings in order teo identify

high-risk groups and local causative factors.

The purpose of the conference held in Buenos Aires, Argentina,

1971, was as follows: L .

To exchange- the latest information concerning the advantages
and limitations of the methodology for analyzing nutrition
survey data.

To design a standafd guestiommaire form for nutrition surveys
in Latin America and the Caribbean, the layout of the form to
be such that it can easily be adapted for different types of

surveys.

%
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To develop a guideline for computer programming adaptable for
different computer models. (Use of standardized forms and pro-.
grams should produce the required statistics sooner and less
expensively than previously-used manual methods}, and the re-
sults from different surveys will be more easily comparable
when use is made of a standard system of recording and

analysis.

To identify those areas of research which are needed to further

improve data collection and anslyses.

To establish an information system which, through heélth
departments or other appropriate agencies, could make data
available to planning officers (national or regional) for
diagnoses, planning, and/er evaluation purposes. |

To provide the basis for seleection and identification of
better (more reliable, sensitive, inexpensive) indicators,

as well as a continuous self-improvement, of the information
system through proper feedback charmels.

Associate Objectives

To make possible the use of the information contained in the
system for descriptive purposes {establishment of profiles),
as well as in the establishment of guidelines for diagnosis.
For this purpose the system must be consistent and continuous
in data, time, and space.

To stimulate the continuous improvement of data eollection
procedures through regular use of the information contained

in the system.



%. To help in the integration of intersectorial efforts in the >
field of nutrition and socio-economic development. .
To fulfill the stated objectives, the conference participants
agreed that the information system should have the following general s
attributes:
1. Basic. standardized data and homogeneous specialized data
2. Continuous in time and complete in geographic coverage e
%, Flexible indexing facilities and data structure with
linking to other information system , : “

4, Built-in mechanisms for self-improvement r i

€ "



CHAPTER TII

Planning and organization of the survey

1. Definition of scope

The first and fundamental consideration in the planning of a
nutrition survey is to define its objectives as clearly and pre-
cigely as possible., This is esseﬁtial, as it serves as a basis
for sampling, methodslogy to be used and on the interpretation
and utilization of the information obtained. Regardless of the
scope of a nutrition survey, its primary goals should be to
assess nutrition health status, identify the major nutrition pro-
blens, prevalence, location and- causes, and re-
sources (manpower, economic, agricultural-feod, educational and
health services) - for potential practical solution. Of equal'
importance is the establishment of nutrition - health baséline
data from which future evaluation of the success or failure of
action programs can be assessed in terms of health, economic¢ and
social benefit. Since nutritional health status of a population
group is not static there is need for continued surveillance of
the effects of the changing food supply, economic and social
status, on health of the population. In many situations, where
resources are limited, the most useful service a nutrition survey
can make is to point to the critical nutritional areas in which
large gains in health and efficiency can be obtained.

The term nutrition survey has a miltiplicity of meanings,

To some it connotes an epidemiological survey of specific nutri-

tional diseases, or of selected population groups such as school



children, or a cottbination of these. Similarly, the methods
employed may pe limited to one assessment method (such as anthro-
pometric) or a combination of physical, anthropometric, biochem-
ical and dietary -food availability appraisali‘_

1.1 Simplicity or complexity of a survey

A survey is carried out to enable inferences from the sample
to the population. Generally, stratifications are made of the
whole population, based on prior information suggestive of sub-

populations more nearly homogeneous in nutritional status than

the total. These may be based on differenqes in amounts and types

of food available, urban-rural division or on nutritionally. yul-
nerable age groups such as pregnant-lactating mothers, infants
and preschool childreq.

Simplicity of a survey reference methodologies to be- employed
and Cost in terms of money, personnel and . time are
directly related to gample size. and type of sampling,

The logistics of presenting the subjects for study is the
greatest cost item. Next of coﬁrse, is the time and effort for
examination of each subject. The suggested methodology included
in this manual are proposed for use irrespective of the degree
of simplicity or complexity. Hopefully, simple methodology will
evolve which can serve as a health barometer to monitor change.

Throughout the text, various priorities have been given to
individual tests to indicate the first priority dependent upon

resources. .

L



Of the various methodologies given - anthropometric, physical,
bigchemical and dietary, the first priority of methods beyond

question is the simple anthropometric assessment.

2. Friority of nutrition survey methodology - brief cutline
§gpmber in parenthesis indicates Qrioritxz

2.1 Sample

(1) Random cluster stratification of vulnerable
population groups directed toward 0-5 year
olds, pregnant mothers

(2) Other groups

(3) Random probability sampling*

2.2 Anthropometric megsurégents**

(1) Height for age

(1) Weight for age

(2) Arm circumference

(2) Skinfold thickness

(2) Head circumference

(3) Others

2.3 Ihysical - examination
(1) Short - abbreviated form - see Ref. (*)

Iists only key indicator lesions of malnutrition

*Ref. "Manual for Nutrition Surveys" 2nd Edition 1963, Inter-
departmental Committee on Nuirition for National Defense,
NIH, Bethesda, Maryland, U.S. Govt. Printing Office, Wash., D.C.

**"Manual for Internationally Comparable Growth Studies of Ilatin
America and the Caribbean" - Draft Report PAHO 1972



(1) Pediatric - Maternal questionnaire, see Ref.{(**)

(2) Detailed physical examimation - (*) .- -,

2.4 Biochemical - laboratory studies on a random sub- Z
sample : : s ?

(Dependent upon sample size may be 1 in 5 or 1 in 10-
If feasible hemoglobin and hematocrit determinations
to be conducted on all subjects - again priority >
given to pregnant mothers and preschool age children)
2.4.1 Blood analysis * g
(1) Hemoglobin | : ' >
(1) Hematoerit

{(2) Serum iron or transferrin saturation index on

subsample(l)
(2) Red blood cell and serum folate (subsamplefl) .
"
(2) Serum vitamin A (subsample)
(2) Serum albumin (prétein electrophoresis or a A
subsample ) o ‘ ?f
(3) Serum vitamin C . . E
{3} Serum vitamin Bia (subsaqp}e§j),

(4} Other tests as modified glucose tolerance test,
serum cholesterol, aminocacids, RBC, etc.

2.4,2 Urinary analysis *

(2) Urinary creatinine (subsample)

(1) Tdentification of primary cause of anemia can be restricted to
intensive study of a relatively small number having evidence A
of anemia. -




(2) Urinary iodine - (subsample) of adolescent
girls

(%) Urinary riboflavip (subsample)

(%) Urinary thiamine (subsample)

(4) Urinary N'methylnicotinamide - (only on sub-

sample if pellagra suspected)

2.,4.3 Parasitological analysis

25

2.6

2.7

(2) TFecal analysis (subsample if risk identified)

Dietary studies: on subsample

(1) Twenty four hour recall on subsample - usually
to ineclude those in biochemical sample - if
possible

(1) Frequency_~ food pattern data

(2) One day- nome food weighing method.

(3) 3 to 7 day FAO, home food wéighing method

(%) Food composite chemical analysis

Sécio~economic ta

Information obtained on subsample (to include those

in dietary survey sample ), Information to be simple

and have relevance to potential cause of malnutrition.

Agricultural food production, processing, marketing

and icin

Specific questions for rural and urban areas to be

surveyed.
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2.8 Supmagy of putrition moocosment proceduren

" - at tims of survey

general food pattern Re. 1 or Ne. 2
and nutrient intake b, May be applied
. to wvulnersble or
b. Enables estimate special groups s
of nutrient adequacy iR 3.

- of key nutrients.

&, Identifies foods
consumed and amount
of each nutrient cen-~
tributed

d. Cost of each food
2. Deseribes food
preparation

I. Identifiee habits
likes and disllkes

nutritionists
b, Trained in-
terviewer

. Computer fe-
cilities

4, Food compo-
gition data
bank

Fating as
Method per Simplicity Basie Value Sample Size R;:ou.rces Advantagas Conotratnts
_and cpob quired
T\nthropumotric Fank No. 1 Bu Identifies indi~- g Very adaptable g, Simple mea- "@, Good bame~, &, Does not definc
viduwal and/or group k. May bo re- - suring devices 1line of Health type or cause ef
otatus stricted to vulne- which ghould  status malnutrition
ba Predicts ¥ of rable or special be employed at b, Simple by, Provides no
Grade I, II and III group study all Hoapitals, £, Cheap bace for combatinhg
JH salnutrition 5a Regional or MCH or Hemith g, Useful on melnutritien
aight™y, £ Predicta ¥ of country wide Clinics an individual
Hoight/F°r age obesity snd degree  oampls b, Stendardi- or group basis
4. Enablea cons- 4, Adaptable to zation of per- p. Provides
truction of groups monitoring via scnnel and base for
or country growth MCH or Health equipment is future evalu-
curve Centers esgential ations
&, Central
progeseing of
data desired
d. Non-profeg-
ionala can
ba used
Physical Rank Ho. 2 a, Identifies the .. Very adaptable a. Medical per- g. Fase and as Does not define
clear cut severe b. May be re- sornel trpined speed of subclinieal mal-
types of malnu- stricted to vulne- in c¢linical assesament nutrition
trition rable or apecial nutrition b. Can be cam- b. Identifies
£+ Provides a mea- group study b, Standardi- piled in 5 to usually only the
sure of aspessing Gs Tegional or zation of phy- 10 min. severe cases of
contributing fac- country wide aiclans re- malputrition
tora other than sample quired €s Many lesions
malnutrition that 4, Adaptable to are variable and
may affect growth bonitoring via thus reproduci-
HCH or Heslth bility between
Centera physiciang is low
d. Subjective eva-
Tuation is diffi-
cult
Biochemical Rank Neo. Identifiea th eample of Laborator, . Dingnostic a. Reguires labora-
3 g"‘o popul&gion :t ﬁ" f‘ugr Nu} %‘cﬂl‘?ies agd %Eol e tory facilitien
rigk or severe risk L. Can be re- professional b. Reproduce- and trained pro-
of malnutrition as stricted for diag- perscanel able objJective fessional persc-
related to a spe- nostie purposes b: Requires test nnel
eific nuirlient o May be applied bioclogical Lo limited b. Requires far
Protein only to special standards * pumbers of cilities to pre-
Vitamin groupa f.e. uri- g; Requiresthe gamples re- serve, etore and
Mineral nary iodine/ taking, preser— guired ship samples
b= Identifies the creatinine in ado- vation of sam- d. Provides g2 Is not diag-
nutrient useful in  lescent girls for ples in the base for nostic by itself
evaluating toxicity iodine nutritive field and future evalu- g4, Requires fur-
due to excesa timsue or perum vitamin A transportation ation . ther study and
levels of various for 1 to 5 year to base lab. g. Useful for treatment for
nutrients and other olds individual or evaluation
themicals or minerals group basis
I. Provides
bage for
therapeutic or
saturation eva-
luation tests
Dietary Rank No. 3 8. Identifies the A: Subsample of a. Professional 8, Essential 8. Time consuming

for providing k. Requires pro-
data for pre- fessionel trained
vention pro-  personnel

grams F. Limited number
b. Pravides of interviewers
data for de- per day

veloping food _U. Considerable

fortification computer time re-

&, Serves as  quired

guide for agri-g, Provides data

culture pro-  which reflects re-

duction prior- cent intake

ity £, Does not account
for gpeasoned food
veriaption

W
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CHAPTER IIT

Data Collection

1. Sampling Considerations

1.1

Screening - surveys

In some cases when a full scale nutrition survey is not pos-

sible, it is desirable to screen small communities in a given area or

region in order to select locations for action programs on a reason-

able priority basis.

In this case, the group of children under 5 years

of age can be used as an indicator of community nutritional problems.

In this case, measures of height and weight, in combination with an

abbreviated food consumption questiommaire and the determination of

hemoglobin values could serve for an approximate evaluation of nutri-

ticnal status
the following
Communities
Communities
Communities
Communities
Comﬁunities
Communitiea

Comminities

and identification of community. problems. For this purpose

sample sizes are suggested:

inhabitants

with & 800

with 900-1200 "
with  1200-1500 "
with  1500-2000 "
with — 2000-3%000 .
with  3000-5000 "
with S» 5000 "

all preschool children
65% of preschool children
50% of preschool children
4O% of preschool children
0% of preschool children
20% of preschool children
15% or less to insure

sample of about 150
preschool children

The sample sizes given by this scheme will allow approximate

estimates of the proportion of children within lower hound groupings of
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weight for age; height for agé; weight for height; and, hemoglobin
deficits, The dietary inguiry should allow identification of gross
calorie, proteiﬁ or vitamin deficiencies as established from food {
grbups consumption patterns.

The sample of preschool -children to be studied should be
randomly chosen from a complete roster of preschool children in the
' community. For large communities, when it is not possible to es-
tablish a rostér for all children‘in the community,'such roster could
"be established for randomly selected sectors and then sample from y:
these rosters to composite a sample of approximately 150 children -
for study.

1.2 Pfobabilitx sampling

The application of rrobability sampliné fechniques is essential
to validate statistical inferences from the sanples studied to the total
population under considefation. ' ' 4

In this comnection, it should be emphasized that the selection
of samples for study should be made from well defined sampling frames
and in_aocord With.a true random selection proceduré. When considering -
the resources available for determining preferréd sample sizes, the
cost of éollection procedures and the cost 6f data processing for f
analysis should be taken into consideration. ' s

In o?der to comply with therébové‘stated stipulations, expert
statistical advise should be oﬁtained in the early planning stages of

the survey. Likewise, and zs soon as field procedures are defined, it 5
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is advisable to obtain professional counsel to be able to establish

a viable system for the processing of the information. To be able

to do this, it is essential that the analytical procedure be defined
beforg collecting any information. This procedure can be complemented
later to make the basic analyses required more explicit and compre-
hensive in their scope.

2. Attributes of the data collected

The nmutritional and allied information to be collected will, in
general, relate to hierarchaly different population aggregates or units.

The data which will be accessed to the information system will be

tagged in such a way as to permit identification of its association

with a definite population aggregate or unit. The general identification
tag will include information that is applicable to the various populations
considered, going from major aggregates (the general) to minor aggregates
{the pafticular, the individual). .

In this connection, all survey data that is accessed to the infor-
mation system should be relevant to food, nutrition, and related probliems;
it should be viable in terms of feasibility and dependability (accuracy,
repeatability, and sensitivity) and should satisfy a minimum of
conditions to permit the establishment of a standard processing system.
The use of the data contained in the information system will be restricted
to official, national and international agencies through agreements which
will establish the norms of a modus operandi for use of data contained
in the operation system.

In general, the data included in the information system will contain:
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a. Information collected from national publications and pertinent to
the major aggregates of demography, vital statistics, and general
soclioeconomic indicators.

b. Pertinent information which defines sampling procedures and the
methods of data collection used in the survey, including specific
data identifying the techniques of quality control applied in each
phase of the survey, with an indication of time and bioclogical
dependencies.

c. Specific information of various kinds collected in the survey and
applicable to:

i. The community
ii. The family
iii. The individual

3. Data format guidelines

3.1 Preliminary considerations

In general, nmutrition surveys are concerned with clinical,
anthropometric, biochemical and dietary infermation. In most cases,
and depending on specific interests, this basic information is
complemented with .ancillary studies, principally of diverse socioeco-
nomic nature. In accord with this practice, and for indexing purposes,
the data collected in nutrition studies should be considered as belong-
ing in the following major categories:

00 Gerneral information
10 Clinical examination .
20 Anthropometric measurements

20 Biochemical measurements
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4 Dietary inguiries
50)
)
60)
)
70) Ancillary studies
) (family structure, economic information, etc.)
80)
)
90)
Note that specialized studies under each of the principal
headings can be incorporated with specific identification using the
10 decimal subclassess available for each principal heading, as for
example the 01 designation given to the category of general information

included in the leader card.

3.2 General infprmation on the survey area, data type 00

The information collescted from national publications will .
accompany the bulk of information from z given survey in tabular form.
The procedure for accessing these data into the information system will
be established at the center selected as custodian of the information
system. The general data included should cover the following items,
preferably for the same year of the survey:
a&. Total population at midyear, by age* and sex.

b, Total number of live births.
c. Total number of deathes by age and sex.

* The customary sge groupings used in reporting deaths, including the
subdivigion of infant deaths into neonatal and postneonatal. When-
ever possible, this information should be complemented with a yearly
breskdown in the death counts up to the age of five years.
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e

Deaths from diarrhea and infectious diseases, Codes Q08 -~ 009.*

Deaths due to TBC, Cedes 010-019.

Deaths due to measles, Code 055,

Deaths due to diabetes, Code 250.

Deaths due to avitaminosis, Codes 260-269.

Deaths due to protein malmutrition, Code 267.

Deaths due to marasmus, Code 268.

Deaths due to iron deficiency anemia, Code 250.

Deaths due to other nutritional anemias, Code 281.

m. Number of maternal deaths, Code 640-662 (Pregnancy and complications
of pregnancy); code 678 (other complications).

n. Abbreviated list of 50 causes of death.

0. Number of deaths medically certified.

p. Morbidity due to avitaminosis and other deficiency diseases from
hospital records (primary and associate diagnosis is available).

q. Number of discharges from hospitals by location age and sex =~

~ (cause?).

r. Peossible links to other surveys.

s. Illiteracy rate.

t. Number of children in the first and second grade of school, to
estimate dropout rate.

u. United Nations socioeconomic development index.*

v, Gross national product.

w. Per capita income.

x. Food consumption or food balance data.

L] .

= R B IS O

Conceivably, in some circumstances, the information enumerated
above could be collected at the national level and at the primary
administrative division levels. Whén 'this is the céSe,'ﬁhe total
information could be accompanied by_meaningfui partitions of the total -
Administrative health regions within a country, for example.

3.% Survey data collection formats

The specific information collected in the survey can be
indexed and recorded in many different ways. In the pages that follow,
some examples of data codes and data recording form structures that may

be of help in the plamning of survey activities are presented in some

* Manual of the International Statistlcél Classification of Diseases,
Injuries and Causes of Death - International Classification of
Diseases. WHO, Geneva, Switzerland. Volume 1, 1968, Revised 1965.

** Developed by the United Nations Research Institute for Social Develop-
" ment, Geneva, Switzerland, July 1970.

E N

L
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LA
». detail. To illustrate the degree of diversification in the construction
f‘ of data record forms, some examples of tested protocols are given in lthe
RS : S
country nutrition survey reports of Centrsl America and Panama.*The important
.. feature to be noted in the examples to follow is the considerable flexibility
;, in the choice of variables for study in the different categories covered in
- any given survey. This is made possible by the inclusion of a leader card in
each set of detailed data cards which defines in every case the specific
. variables included in the record. It should be noted alsoc that all sets of
; detailed data cards are properly linked to constitute a corrected integrated
- set of information,
T - * 1. “Evaluacion Nutricional de la Poblacion de Centro América y

Panami - Guatemala". Instituto de Nutricién de Centro América
y Panama (INCAP); Oficina de Investigaciones Internacionales de
LA los Institutos Nacionales de Salud (EEUU); Ministerio de Salud
Publica y Asistencia Social; 1969. INCAP V-25.

2. "Evaluacion Nutricional de la Poblacién de Centro América y
Panama - EL Salvador". Instituto de Nutricidn de Centro América
y Panamd (INCAP); Oficina de Investigaciones Internacionales de
¥ los Institutos Nacionales de Salud (EEUU); Ministerio de Salud
Piblica y Asistencia Social; 1969. INCAP V-26.

v 3. "Evaluacion Nutricional de la Poblacidn de Centro América y

. Panama - Nicaragua". Instituto de Nutricién de Centro América
v y Panama (INCAP); Oficina de Investigaciones Internacionales de
- los Institutos Nacionales de Salud (BEUU); Ministerio de Salud
. Pablica y Asistencia Social; 1969. INCAP V-27,
+ 4., MEvaluacidn Nutricional de la Poblacidén de Centro América y

Panama - Costa Rica". Instituto de Nutricién de Centro América
: ¥ Panama (INCAP); Oficina de Investigaciones Internacionales de
s los Institutos Nacionales de Salud (EEUU); Ministerio de Salud
PR Piblica y Asistencia Social; 1969. INCAP V-28.

5. "Evaluacion Mutricional de la Poblacion de Centro América y
Panama - Honduras'". Instituto de Nutricidn de Centro América

. ¥y Panama (INCAP); Oficina de Investigaciones Internacionales de
» los Institutos Nacionales de Salud (EEUU); Ministerio de Salud
< . Piblica y Asistencia Social; 1969. INCAP V-29,

- 6. "Evaluacion Nutricional de al Poblacién de Centro América y

. Panama - Panama". Instituto de Nutriciéon de Centro América

. ¥ Panama (INCAP); Oficina de Investigaciones Internacionales de
Lad . los Institutos Nacionales de Salud (EEUU); Ministerio de Salud
. Piblica y Asistencia Social; 1969. INCAP V-30.
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2.3.1 Tentative leader card format, data type 01

Ttem Cols. in Field ‘Ace. Cols.
Country 2 oo
1st. Administrative Division 2 L
2nd. Administrative Division 2 )
Locality ‘ : 2 - 8
Type of Data 2 0
Date of Survey (day, month, year) 6 16
Urban-Rural Spectrum 1 17
Sampling Method 1 .18
Sampling Unit 9 19
Sampling Rate 2 21
Recording Unit 1 22
Quality Contrel of Data 1 25
Source of Information 2 o - 25
Number of Cards per Recording Unit 2 27
Total Number of Cards 4 %
Data Fields per Card 2 33
Variable-field Definitions b2 75*
Continuation Indicator 1 76+
Record Number 2 78
Card Number 2 80

Most of the items included in the leader card are self-
explanatory, but a few may need clarificationrin terms of establish-
ing the intended purpose'for their inclusion. Also, the illustrations
which follow are given as examples of general guidelines; in this
context, the formats and/or the contents can‘be médified to satisfy
the specific requirements of a particular survey.

The codes to be recorded in the first six coiﬁmns of the
leader card, corresponding to three items, spécify the geographic
location in hierarchical sequence. Next, a two digit code specifies
the type of data (general, clinical, anthropometric, étc.) to be

recorded.

* Note that when more than 21 variables have to be defined in a card,
the leader card may have as many continuation cards as needed to
define all variables. Note that with this system, equal size fields
should be the preferred way of recording the data for every variable

defined.
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The next five items included in the leader car&; give
information with regard to date of the survey, urban or rural
spectrum of the location studied, and sampling procedures. In the
latter case, appropriate codes cam identify the sampling method
and define the sémpling‘unit, indicating also the relative size of the
sample -studied in terms of sampling rate.

The following three items in the leader card specify the

recording unit {individual, family, household, village, etc.) and

glve perfinent.infbrmation-with regard to the quality and reliability
of the data itself. For example, quality control procedures during
the collection of the data could be specified as non-existent (Code 0),
as occasional checks but with no records {Code 1), quality control
applied only to equipment (Code 2), quality coﬁtrol procedures
properly planned and executed at regular intervals - records available
(Code %)}, and so on for other cbnditions relevant to quality control.

The terminal seven items in the leader card define charac-

teristics of the records as registered, identify the variables considered

and give general linking indicators within the data class being recorded.
An important feature in the data system under consideration is

the provision for specific identification of the variables measured (leader

card cols. 42-75). Note that in some cases;Aas for example the case of

anthropometric or biochemical data, the variables can be identified and

localized in position within the recording sequence. On the other hand,

in the case of clinical records, for example, the variables considered

(clinical signs in this case) are identified Wy the codes recorded in

cols. 42-75 in the leader card, but the items considered in this case

need not be localized in position within the recording sequence, since



in this case it will be convenient for recording purposes to register

only the appropriate identification codes for positive findings. The

identification of items, however, is of fundamental importance in this
case in ordér to a) establish the scope of the survey in terms of

the clinical signs investigated, and b) to identify the clinical signs
that were not encountered in the course of the survey.

3.%.2 Tentative format for detail cards containing data

collected inthe survey

ITtem Cols. in Field Acc., Cols. . .
Link to leader card 10 10 Geography and
type of data
Tdentification code 6 16 Family, individual,
or serial number
' Birth date & 22 Day, month, year
Age 3 25 Code and amount
Sex and Physiological 1 26 Male, female, preg-
Status nancy and lactation

states
After this information, the following general types of data

are listed:

A. For Clinical Examination {data type 10) - 24 two-column fields

available for recording codes of positive findings (see annex for

code definitions), Column 75 free, available for recording additional

linkings or categorical classification.

B. For Anthropometric Measurements (data type 20) - 12 four-column
fields available for the direct recording of measurements (see annex
for variable identification codes for leader card), Column 75 free

for recording additional linkings or categorical classifications.

]
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For Biochemical Measurements (data type 30) - 16 three-column
fields avallable for the direct recording of results of
laboratory examinations (Par. 3.6 -  variable identification

code for leader card}, Column 75 free for recording additional

linkings or categorical classification.

For dietary inguiries, {data type 40) - For the individual diet
record each food recorded will require a 10 column field (five
columns for food code and five columns for grams consumed), so
that in this case 4 foods per card can be recorded, and as many

continuation cards can be used to accomodate an individual's

complete diet.

For additional studies, such as family structure, socicececnomic

related data (data types 50, 60, etc.) - 49 columns available for

recording dats.

 J
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The specific information corresponding to any of the

classes enumerated is followed by three connector

indicators
Accumulated

Item
Continuation Indicator
Record Number

Card Number

Cols. in Field

P

Col. Headings

76
78
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 The suggested formats given were structured for the recording
of data collected on individusgls. It should be noted, however, that
the same structure can be used in collecting information for the
family or the community. In the first case, the columns containing
data pertinent to the individual identification, birth date, age and
sex/physical status (cols. 15-26) can be used for data recording,
making available a total of 61 columns for this purpose; the informa-
tion in columns 1-10 and 76-80 are retained for linking purposes. In
the case of community data there is a total of 65 columns available for
data records since no case identification code (cols. 11-16) is needed.
Possible use of these materials are illustrated with an
example for a leader card recording form and the recording form for
selected anthropometric measurements. The recording forms appropriate
for anthropometric data, presented in Figures 1 and 2, will be discussed
in some detail. DNote that forms for biochemical data will follow the
same pattern. The clinical forms also allow a similar pattern, except
in terms of the variable identification scheme in the leader card which
does not specify position in the recording sequence. With this in
mind, the sample clinical forms (Figure 3 and %) should be self-explanatory.
The leader card data form is divided in three sections. General data is
recorded by writing the appropriate code for each item defined in the
preprinted form in columns 1 to 33. All the items in this section are
self~explanatory, although, as stated before, appropriate codes to define
some of the items will have to be developed in accord with policies

established by the custodian of the data bauk. As an example some

o

=
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tentative likely mumbers representing codes have been filled in.
The next section in the leader card. form is used to identify wvariabler
by writing in the proper two-digit codes which designate each of the
measurements written in the item definition column; the only pre-
printed material in this part of the form.are the column definitions
for the two digit fields which identify the variables to be entered
by code and name. Since in this example only 10 variables are defined,
the eleven terminal fields are left blank. The final section of the
data form is reserved for definition of connectors to continuation
cards (cols. 76-80). The contihuation indicator is coded O to
indicate there are no continuation cards; the record number 23
identifies a specific type of record within the anthropometry category.
Note that the last item, card number, is used to identify sets of cards
containing the same information uniformly coded. The use of the number-
ing scheme should become clear in the examples given.

The anthropometric data form corresponding to the leader card
form just described is given in Figure 2. The first 10 columns of °
information for linking purposes need not be filled out for every case,
but it is a good idea to fill in this data for sporadic uses at
selected intervals for checking purposes. The remainder of data in
this part of the form is seli-explanatory, with the exception of the
sex/physiological status definition; in this case, a 1 digit code can
identify males and different conditions for females associated with
pregnancy and/or lactation. The terminal link data is omitted in the
form, since it can be duplicated at the time of punching from the leader

card, except for the card number, which is recorded at the end of the
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form for punching in cols. 79-80. Note that initial data cards will
be identified by card number 02, since code 01 in the sequential num-
bering scheme is reserved for leader cards. Each continuation data
card for a case will be identified by sequential card number assign-
ment. Additional examples of leader and:data forms are. presented in
Figures 3 and & for the case of clinical information. As stated
before, these forms illustrate the use of continuation cards and the
lbcation for recording of data in the case of clinical examinations.
Note that in this case the code 00 assigned to the item 'number of
cards per recording unit" is intended to indicate a variable number

of cards per unit,
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FIGURE 1

3.3.4

Sample form for recording leader card data for anthropometric investigation

(Example filled in for an anthropometry survey with 10 measurements included)

L Y‘zc:l. Code Ttem Col. Code Iten
B ) 21 Country Lo 43 29 165 CIRCUmfEREIEE
3.l 23 1st. Administrative Division LW bs) 4 o Bracromal rameter
5-6 10 2nd, Administrative Division 46-4‘? 2 '_L .B/CR)’SASJ d;ame./‘ep?
‘). 7-8 | 20 Locality 48-h91 4 5 T'k/cf/,p;/a/ sxinfold
No-1w0| 202 Type of data D51 L& | geapular sxinpold
n‘-‘ M-16| 0 70 4 7 2| Start qf survey:day,month,yeaf 52-53| £ 1 fbdgrnnal swinfold
= hy 4 Urban (1) Rural (2) Sho55|
- 18 4 Sampling method 56-57 .
o 4 Sampling unit 58-59|
“ Jeo-21 20 Sampling rate 60-61) _
. ‘ 22 2 Recording unit 62-63 1 _
v |23 L Quality control of data 6h-65|
T R4-25| o9 1 Source of information 66-67 L
| 26-27 1 0 1 No. of cards per recording unit|f 68-69 |
7 |B8-311 2 g 4 1 |Total No. of data cards 70-71 | _ _
” 5235 1 0 Data fields per card 7273 1 _
g | 7H-75 | _ _
Variable Definitions Connectors
’: 2h-351 0 1 We:gh} 76 | I] Continuation Indicator
, 36-37 | 0 2 He/ghf 77~78 |3 3 |Record Number
,‘8'—39 25 Head CircumfeRence 79-80 |2 £ |Card Number
- -b1]p 2 Brm Cimcumference. Comments:
ot lData recorded by _,:.70:4/7 Doe - Date 3 o 4 L 2
- : day month year
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FIGURE % (Part

1) .

Sample form for recording leader card data for clinical investigation

(Example for a clinical survey for 35 signs requiring leader card continuation)

Data recorded by 7 s Lee

Date

_ | Col. Code Item Col. Code Ttem
iz | ez Country h2-b3| 0 9 | Small pox smmusnizabion
j Flt 23 1st. Administrative Division e b5y 1 o | ppT  immumzaton
56 | i e 2nd. Administrative Division Y-47\ & 1 | Doho e zakon
> 78 | 20 Locality W8-491 s 2 | \ronales smmunizakon
[ e [ ot a 1| 23 |12 e e e
L V1-16| 0 7 01 72| Start of survey:day,month,year || 52~53| /- 4 |a-+ ,ﬁiip\:fj‘,{?a;ffgsye:ﬂs
» 17 2 Urban (1) Rural (2) Sh-55| 15 |& or mome hospihals zations i
. = == pREVIOUS [IVE YEARS
T’18 g Sampling method 56-571 1 1 | pHaur, Egp;gmen/a}mn
- 19 i Sampling unit 58-59 LE | Hurm, easy p/.ucxabz/z/y
. 20—21 _Q_Q Sampling rate 60-61| 3 2 Eye, B lots spots
] 22 | 2 Reéording unit 62-63 (3 £ Face, ;D,g,ﬂg,,/ahg,; (malar)
R 23 7_3 Quality control of data 6465 | 2 & .ch-s, Cheslasis
: .éJ*'__éE; ' Source of information 66-67 J & | Spangy blaechng gums
- éé;e? ', No. of cards per ‘rec:ording unit 68-69 £z Téﬂaue“a/’ﬁ’aﬁ/ﬁé papi/lae
« [B-31 0420  |Total No. of data cards 70-7V 14 8 | 70406, geognarhie
; 32-33| _ _ Data fields per card 72-73 |5 2 ‘Tﬁyﬁw“’},; e,,/a,vem.en} I
| 475 | &3 | 7hyresd, en/aﬂgemeni Z
Lz Variable Definitions Connectors
- Bh-35 o4 );’e‘,zgq/ cu,ekeml 76 - 2 Continuation Indicator
Risare Diarrhea, current 77-78 |2 4 | Record Number
829 05 ORI, cumrent 79-80 |g 1 | Card Number
_ -l o1 Other, current Comments:
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FIGURE 3 (Part 2)

Sample form for recording leader card data for clinical investigation

{(Example for a clinical survey for 35 signe requiring leader card continuaticon)

Dabta recorded Wy

T W dee

Date

3

aay

L

AT Y

Col.  Code Ttem Col. Code Itenm
12 01 Country ha-l3l 49 | pob selly
3 23 1gt. Administrative Division LL b5l 7 6 Bow{r legs
5-6 L0 2nd. Administrative Division L6-47} 4 4 Ymilateral anxle edema
78 | 30 Locality 48-49| £ & | B,/ateral anxle edema
9-101 L0 Type of data 50-51 ﬁ_g{_ Qeﬂgﬁa./,;ed edemea
11-16| o 7 6+ 7 2] Start of survey :day ,month, year 52.53% 29 MARSSs Vs
v | 2z |vwen (0 Rural (2) S455| 22 | siamasrmrc - wunshronnon
18 3 Sampling method 56-57% 9 4} Mw ashioRROR
19 4 Sampling unit 58-59 22 Underautrition
20-21{ g o Sampling rate 60-61| 9 3 | prenpotmbion Cobesity)
22 2 Recording unit 62-63 | _ ~
23 o Quality control of data 6h-651
24-251 o + Source of information 66-67 L
26-271 v ¢ No. of cards per recording unit|] 68-69 ]
28-31 s v o Totzl No. of data cards 70-711_ _
52-335) Daté fields per card 72-73 1 _ _
7H-75 .
Variable Definitions Connectors
54-351 ¢ 4 ] ?’h;/ﬁw“’s eﬂéﬂﬁemén/‘ /M 76 0 Contimation Indicator
%6-371 5 ¢ ,L",//,N/éq j,fpegxeﬂa)osfs (arm) |} 77-78 12 4 | Record Number K
76-39 ¢ o Pefech de | 79-80 |p 2 | Card Number )
o=t ¢ v Pe/lagrovs depmshibis (reen) j} Comments: !!
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FIGURE 4

Sample form for recording clinical findings

(Example for a clinical survey for 35 signs)

~

NOTE:

Continuation required only when a case presents 25 or more positive findings.

, I. GENERAL
* | col. | Code Itenm Col. Code Item
rh— 1
PO Bt 221 Country 11-16|23 0330| Case identification
-y | 34 23 1st. Administrative Division J 17-22|1 7 4 3 4] Birth date: day, month year
' -6 . ini i ivisi e indicator:
. 5 Lo 2nd, Administrative Division 23 3 A%.days, o iths, .years
7-8 22 Locality 2hk-25} 2 3 | Age quantity
, {910 L0 Type of data - - 26 ki Sex and physical status
. IT. CLINICAL FINDINGS
(Identify positive findings by recording appropriate codes and sign names)
.
- ™| Col. Code Sign Name " Col. Code Sign Name
1 e s —— e =
2?_'28 2L Faver, comment "55'56 -
Il aE N R Dmarhea, corment 57-581 _ _
o Pp1-32 L3 s ba.sp/-t.ﬂ/fzed 0 last & yeAaRs 59-60 ——
Lo
. p3-34 | g Chailosis l 61-62| _ _
X  [35-36 g 6 Spongy bleedms .gams 6364 -
o
7-38 2 3 ﬁyﬁmcf en.éwsemeﬁ} z " 65-66 -
o 39’1‘0 i _’Z U,_,,A;Ag pa) &nx/e_ ec‘}eawa " 67-68 —
- [-t2 2z Uﬁdennu/mlmﬂ 69-70 | _ _
A P3-44 o 79-72
N R B 7575 | _
I‘h-?—48 —— Connectors
ho-50 - 76 2 Continuation indicator
A
- E P1—52 - 77-78 | 2 # | Record Number
535k - 79-80 | 2 2 Card Number
,.,m;- M Davis Date 3 o 4 4 1 2
. 3 Recorder: 7 W Lee day month  year

In -

this example there could be only one continuation card since the 35 sipns considered

rn be reenarnd-tod in bon e rde

Cantime +iem o rde

et d e onombk red

cemord OF




Z.4 Tentative codes for clinical examination, data type 10

30

Medical History

- Illnesses:

Fever, current
Fever, ‘recurrent
Diarrhea, current
Diarrhea, recurrent
U.R.I., current
U.R.I., recurrent
QOther, current

Othef, récurrent

Immunizations:

Smallpox
DPL

- Polio

Number of hospitatlizations in vrevious (5 years?):

Clinical Signs

Hair:

Measles

1 -2
5 -k

5 or more

Lack of luster
Depigmentation
EBasy pluckability

Thinness and sparseness

- 01
02
03

05
06

07
08

09

10
A1
12

13

1l

16

17

18
19




Eyes:

- Face:

Lips:

Gums:

Teeth:

31

Conjunctival xerosis

Conjunctival pallor

Bitot's spots

Conjunctival and scleral pigmentation
Corneal xerosis

Corneal vascularization

Corneal scar

Keratomalacia

Angular palpebritis

Naso~labial seborrhea
Other seborrhea
Pigmentation (malar)

Moon face

Angular lesions
Angular scar

Cheilosis

Spongy bleeding gums

Recession of gums

1-2 carious teeth

3-5 carious teeth

5 or more carious tzeth
Fillings

Mottled enamel

Enamel hypoplasia

.21

22

23
24

25
26
28
29

31
32

33
34

35

36
37

38
39

41
42
43



Tongue:

Fars:

32

Edema

Scarlet and raw tongue (glossitis)
Magenta

Atrophic papilae

Geographic

Discharging

Glands:

Unilateral parotid enlargement

'Bilateral parotid enlargement

Skin:

Nails:

Abdomen:

Thyroid enlargement T
Thyroid enlargement II
Thyroid enlargement III

Dry or scaling (xerosis)

Follicular hyperkeratosis in arms
Follicular hyperkeratosis in back
Follicular hyperkeratosis in chest
Follicular hyperkeratosis in thighs
Petechiae

Pellagrous dermatitis of the neck
Pellagrous dermatitis of the-hands
Pellagrous dermatitie (other) ‘

Flaky point dermatitis
Loss of elasticity

Koilonychia

Hepatomegaly
Splenomegaly
Pot belly

A
k5

46
i

43

;49

51
52
23

25
56
57
58

60
61
62
63
6l
65

66

67

68
69

K
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Muscular and skeletal systems:

+ Muscle wasting 70
‘¢ Craniotabes 71
- ' Frontal and parietal bossing e
e Epiphyseal enlargement (tender or painless)?3
e . Costochondrial beading 7k
Tl Persistently open anterior fontanelle 75

Bow legs : 76
> Harrison's sulcus 77
" Pigeon chest : 73

Nervous system:

Sensory loss 79
¢ Motor weakness 80
” Loss of position sense 81
’ Loss of ankle jerk 82
Calf tenderness 832
- Edema:
B Unilateral ankle edema 84
i O Bilateral ankle edema 85
s Generalized edema 36
* Clinical impressions:
2 Apathy 87
* Irritability . 88
Marasmus 89
o Marasmic-kwashiorkor 90
o Kwashiorkor 91
B Undernutrition 92
) Overnutrition {obesity) 93
’ Codes 94 to 00 available for naming special conditions to be
a
* investigated.
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3.5 Variable identification codes for anthropometric

measurements, data type 20

Figures in parenthesis preceeding the variable name indicate
priority ratings for preferred measurements

Variable Code

01
.02
03
oh
05
06
07
08
Q9
10
11
12
13
14
15
16
17

Variable Name

(1) Weight

(1) Height
Sitting height
Leg length

(2) Head circumference
Chest circumference
Abdominal circumference

(2) Arm circumference
Leg circumference
Biacromial diameter
Bicrystal diameter
Biepicondylar diameter
Bistyloid diameter
Bicon&ylar diameter

(2) Tricipital skinfold
Scapﬁlar skinfold

Abdominal skinfold

Units

kg
cm
cm
cm
cm
cm
cm
cm
Cril
cm
cm
cm
cm

cm

mm

Recording

XXX X
KKK X
bxx.x
bxx.x
bxx.x
bxx.x
bxx. X
bxx.x
bxx.X
bxx.x
bxx.x
bbx.x
bxx.x
bxx.x
bxx.x
bxx.x

XXX. X

-
b
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%,6 Variable identification codes for biochemical

35

determinations, data type 30

Figures in parenthesis preceeding the variable indicate priority
ratings for preferred measurements, usually on a subsample of the
population studied

Whole Blcod

Serum

Urine

Variable Name

Variable

Code

01 (1)
02 (1
0%

oh

05 (2)
06

07 (2)
08

09

10

11

12 (2)
13

(& (3)
15

16 (2)
17 (3)
18 (2)
19 (2)
20 .
21 (2)
22 {(3)
23 (3

Hemoglobin
Hematocrit
R.B.C. count
Riboflavin
Folate

Total proteins
Albumin
Alpha-1-globulin
M pha-2-globulin
Beta glcobulin
Gamma zlobulin
Vitamin A
Carotene

Vitamin C
Riboflavin
Folate

Vitamin Bqp

Iron

Tron binding capacity

Cholestarol

or (3) Creatinine
Riboflavin

Thiamine

Units

{(gm/100 ml)
(%)
{(millions)
(meg/100 ml)
(ng/ml)

(gm/100 ml)
(gm/100 ml)
(gm/100 mi)
(gm/100 ml)
{gm/100 ml)
(gm/100 ml)
(mecg/100 ml)
(mcg/100 ml)
(mg/100 ml)
{mcg/100 ml)
(ng/ml)
(pg/ml)
{mcg/100 ml)
(mcg/100 ml)}
(mg/100 ml)

{(mg/100 ml)
(mcg/100 ml)
(mcg/100 ml)

Recording

XK. X
bxx
XXX
XX.X

X¥X

X« XX
Xe XX

XXX

XXX

XXX

XX. X

XX. X

XX

XXX

)Cx»x

XXX



Variable
Code

36

Varigble Name Units

Derived Values:

2h

2b
26

27

28

29

31

32
33
34
35

26

37

38

(4) N-methyl nicotinamide {mg/100 ml)

(2) or (3) Iodine (meg/100 ml)
(5) Urea nitrogen {gm/100 ml)
(5) Hydroxyproline _(mg/1QO ml?

Mean corpuscular volume
(MCV) U

Mean corpuscular hemo-
globin (MCH) ng

Mean corpuscular hemo-
globin concentra-

tion (MCHC) %
Transferrin saturation

Index %
RBC riboflavin {mcg/100 ml)
RBC folates (ng/ml)
Total globulin (gm/100 ml)

A/G ratio (albumin/
globulin ratio)

Urinary riboflavin mcg/gm
creatinine

Urinary thiamine mcg/gm
creatinine

Urinary N-methyl nicoti-
namide mg/gm creatinine

Urinary iodine meg/gm
creatinine

Urinary hydroxyproline
mcg/gm creatinine

Recordig&

XXX
XXX
XX. X

XX X

XX. X

XX. X

XXX

KX X

XXX

XXX

XXX

XXX

XXX

XXXX

XX. X
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CHAPTER IV

Guidelines for interpretation of survey data

4.1 Introduction

The primary purpose of these guides is to permit within the
limits of knowledge and methods a realistic interpretation of the
data collected during a nutrition survey in terms of character-
izing the nutritional status of population groups. In a nutrition
survey one is concerned with assessment of nutritional status of
population groups, identification of nutrition problems, their
variation, severity and with those factors which influence
nutrition health and the opportunities for betterment.

The spectrum of nutritional health state extends between two
theoretical limits: that of optimal nutrition, when the metabolic
needs are amply satisfied and that of extreme deficiency which re~
sults in severe metabolic-physiologic alteration interfering with
life processes. In between there is a continuous approach of
either extreme. On the elaboration of the Guides for interpre- ‘
tation of data which define the two extremes (optimum health and
ill health to death), several criteria are employed to assist in
describing and identifying that portion of the population that is
at a "severe risk" or at a "deficient or near daficient state",
and likewise that poertion of the population that are candidates
for moving into this "deficient or severe risk" state if tissue

nutrient levels deteriorate. These are classified as at "risk".
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4,2 Iimitation of indiwidual methods of appraisal
b.2.1 Anthropometric assessment .

Anthropometric data is extremely useful in -
characterizing the general health status of individuals
or of population groups. The direction and magnitude
of resulting changes in child growth and adult
Physique are beyond doubt the simplest index for
appraising nutrition status. From a Public Health
point of view, the important issue is the definition ;
of the size of the population at nutritional risk and
an estimate of the severity of risk. Anthropometric
measurements of height and weight are in general sen-
sitive measures of health status of preschool children.
One must keep in mind that growth retardation - height
and/or welght - may and often is due to a combination -
of factors such as infectious disease, inborn errors -
as well as due to malrutrition

Weight for age or weight for height is & measure <
or index of current nutritional status. The well-known
Gémez classification of malnutrition (PCM) in preschool
children which is based on weight for age enables one to £
classify the retardation according to the degree
(severity) of malnutrition

Linear growth is a measure of the deviation from 3
growth over an extended period of .ime reflecting the

past history of malnutrition or ill health.
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In order to identify the prevalence and severity of mal-
nutrition or growth retardation, the measurements must be compared
for interpretation to a so-called '"reference population or standard”.
For preschool children the so-called "Harvard standards'* have been
widely used throughout the world. (Jelliffe 196€)**

It must be remembered that although anthropometric data
is extremely valuable in characterizing the general health and
nutrition status, this data does not identify the type or cause of
malnutrition.

Note: Standards for interpretation to be inserted at a
later date based .on the collaborative anthropometric study for
Latin American.***

hoz.2 Physical - medical examination

Physical examinations and anthropometric measurements
can usually be extended to cover much larger population groups
that can be included in biochemical and dietary appraisal.
Physical "indicator lesions" of mutritional deficiencies may
come and go unpredictably in mild deficiency states. Few, if
any of the physical signs of suboptimal nutrition in mild forms,
are specifically diagnostic. Other factors or vectors in the

environment may result in similar alterations; the concomitant

*  References: Stuart, H.C., and Stevenson, S5.S5. (1959), '"Text-
book of Pediatrics". Ed4. W.E. Nelson, 7th Edition, Saunders,
Philadelphia.

** ""The Assessment of Nutritional Status of the Community', L.B.
Jelliffe, WHO, 1966.

*¥*¥ "Manual of Internastionally Comparable CGrowth Studies in Latin
America and the Caribbean.'" Draft - October 1972, PAHO,

Washington, D.C.



presence of several deficiency states may obscure .{
the appearance of clear cut clinical signs. Those

characteristics which are dependent upon slight

deviation from normal, in cases of suboptimal nutrition, s
are invariable susceptible to pronounced differences in ‘i
classification and recording among physicians.

Experience demonstrates that there is less likelihood .

-

of divergence of opinion by examiners, for those lesions
characteristic of frank overt deficiency disease. 1In spite

of these limitations, the prevalence and severity of physical A

indicator signs of malnutrition in population groups have

value in nutritional assessment, especially when considered

collectively with dietary, biochemical and anthropometric

.

data.

4,2.3 Dietary intake studies (see Table 5)

Y

Dietary studies constitute an essential part of any §
complete nutrition survey. Populations which for extensive
periods have subsisted on dietary intakes which are marginal
in protective nutrients msy fail to reveal any récognized specific :
nutritional deficiency lesions; however, they may be at ''risk"
of developing overt malnutrition if subjected to further siress.
It must be appreciatéd that dietary data represent only the
situation at a given limited time. Seasonal foods and other
variations of dietary intake may often significantly alter .,
nutritional status. Likewise, it mus* be appreciated that dietary
data represent only the situation at a given limited time. .‘“
Seasonal foods and other variations of dietaﬁy intake may often

significantly alter nutritional status. Likewise, it must be
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appreciated that in converﬁting food intake into mutrients,
the accuracy of nutrient intake is dependent upon the
individual nutrient values for the specific food that is
given in the current food composition table. In no case
should dietary mutrient intake be used by itself, to define
nutritional deficiency states in a population. Likewise,

it must be appreciated that current food composition tables
contain approximate (mean) nutrient values for relatively few
foods and few nutrients - Vitamin A, Vitamin C, thiamin, ribo-
flavin, niacin, iron, calcium and crude protein, fat, and
carholydrate levels. Recently, limited aminoacid composition
data have become available.

4.2.4 Biochemical assessment (Tables 1 through %)

A definite sequence of events leads eventually to
clinical nutrition deficiency diseases. During the gradual
development of a deficiency disease, there first occurs
depletion of the body nutrient stores. This is usually
accompanied by changes in the nutrient composition of
blood and other tissues and/or reduced urinary excretion
of the nutrient and/or its metabolites. As restricted
nutrient intske or utilization is continued and the state
of deficiency progresses, functional impairment occurs, and
finally the anstomicsl lesions characteristic of the clinically

manifest deficiency disease appear.
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‘Biochemical assessment (for the specific
_nutrient analyzed) permits an estimation of the pre-
valence of those subjects that are in a''risk'category
with an estimate as to how severe or how mild they are.
Furthermore, it indicates in gemeral terms the per-
centage of the population that has tissue levels along
the scale from deficient ("extreme risk') to acceptable
or adeguate levels.

The guidelines for interpretation of the bio-
chemical data haverregarded "zdequacy™ or "acceptable
levels" as that level above which objective evidence
of health improvement does not occur. ILikewise,
those levels desigﬁated as "severe risk" or "deficient"
are those levels which may be expected to be associated
with definite, although not necessarily severe,
physical-physiological impairment due to insufficiency
of a nutrient in a measurable proportion of individuals.
In these conditions, histological and physiological al-
terations are clearly evident in a majority of the
subjects.

Values intermediate between Macceptable™ and
Nextreme risk" in general are considered indicative of
undesirable situations at "potential risk". Subjects

in this range can usually be changed from a doubtful

ke

1A
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status by increasing the nutrient supply. The closer
the values are to the "extreme risk! the greater the
risk.

It is recognized that there are often sub-
stantial quantitative differences in nutritional re-
quirements of individuals. These differences, com-
bined with the errors of sampling and of the labora-
tory determinations and the substantial differences
among physiéians in the appraisal of various physical
abnormalities may be expected to prevent a high
correlation between the dietary, biochemical, and
clinical evaluation of individuals. These guidelines
are pot intended to be diagnostic of an individual.

For those individuals designated in the extreme risk

group, additional follow-up work, such as therapeutic
trials, saturation tests, and the use of additional,

more specific diagnostic tests i1s imperative.

The guidelines for interpretation of the bio-
chemical findings are fundamentally those developed by the
ICNND* and expanded by the surveys of Central America
and Panama by INCAP.** The specific biochemical metheds
and procedures for blood and urine sampling, processing,
storage, shipment and laboratory control for reproduc-

ibility are given those specified by the above workers.

*  "Manual for Nutrition Survevs" - 2nd. Edition 1963, ICNND.
National Institutes of Health, Bethesda, Md., US Govern-
ment Printing Qffice.

** "Nutritional Eveluation of the Populations of Central
American and Panama' (1965-1967). Regional Summary, 1971,
INCAP and ICNND.
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(7)

GUIDELINES FOR EVALUATION OF NUTRIENT INTAKE -

_(Part‘B)

REFERENCES

Adopted after WHO/FAO Report Ad-hoc Expert Committee bn
"Energy and Protein Requirements", Ro@e, 22 Marcha/ 2 April,
1971, . "

M: malg - F: female. ) s

Scores are estimates of protein quaelity relative to eég milk
protein taken";s‘100. éoffécfed protéiﬁ réqﬁiréﬁeﬁts for
80-70-60 score may over-estimate safe level needs for both
adult males and females. . ‘ _
Calcium -~ adapted from INCAP (Institute of Nutritigﬁ for
Central America and Panama) '"Regional Summary - Nutritional
Evaluation of the Population of Central.America and Panama",
1971.

Report of a joint FAQ/WHO Expert Group - FAO Repoirt No. 47,
1970 - "Requirements of Ascorbic Acid, VitaminrD, Vitamin B12’
Folate and Iroil - (Adjﬁstments m;ade for age groups).

Report of joint FAO/WHO Expert Group - FAQ Report No. 41, 1961 -

"Requirements of Vitamin A, Thiamine, Riboflavine and Niacin".

Iron requirement for a menstruating female.



1.
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CHAPTER V

List of Tables for Data Analysis

Age, sex, distribution of the population group being surveyec
dge-specific death rate for preschool-age children

1~6 months
7-12 months
1=-2 years
2-3 years
3=k years
4.5 years
5=-12 years

Mean length (cm) by age and sex:
Mean, per cent of a standard for each age
Mean weight (kg) by age and sex:
Per cent of the standard for each age and sex
Mean arm circumference (cm) by age and sex
Per cent of the standard for each age and sex
Mean triceps skinfold (mm) by age and sex
Per cent of the standard for each age and sex
(Plot individually on percentile graphs)
Mean arm circumferences (cm) by age and sex
Per cent of the standard for each age and sex
Calculate muscle circumference = arm circumference (cm)
- triceps (cm)

Mean weight x length by age

. Percentage of children fzlling in 10%, fractions of standard

values, mean percentages of standard values, and ranges in %

of standard values.
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H.C. T.S. 5.8,
Standard value Weight Height ()  _(2)  _(3)
Over 1007%
100-90
90-80
80-70
60
Mean %
Range in %
10,  Proportion of children in each age group according to their
present variation:
Weight for age standard
Weight for length standard
Length for age standard
Arm circumference for age standard
11. Propertion of children with chest smaller than head by age:
% with chest below head cir.; ___ % with chest over head cir,
12, Mean Hb (gm’) by age and sex
% of standard ____ 7% below standard by age
13, Prevalence of parasites in the stool by type and age
% positive (specify type)
14.  Packed cell volume: PCV % by age

Per cent of standard for each age group

(1) Head circumference
(2) Triceps skinfold
{3) Subscapular skinfold



15.

16.
17.
18.
19.
20,

21,

22,
23,
24,
25,
26,

27.

28,

29.

30.

31.
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Proportion of persons in each age group according to their per

cent variation from specified weight and height standard and

standard arm circumference for age

Prevalence of menstruation by age

Mean age at first pregnancy

Mean age at marriage

Interpregnancy interval

Prevalence of dental caries and gingivities by age
Prevalence of thyroid enlargement by age and sex
~ Grade I; II; ITI (WHO classification)

- Per cent in each grade of enlargement
Incidence of clinical signs by age and sex

PCM relationship to mean hemoglobin

PCM relationship to mean birth rank

PCM relationship to mean interpregnancy interval

PCM relationship to stool parasites

PCM related to father's occupation/income/schooling/mother's

schooling/age/child guardian/to the time lived in an area/to

father's or mother's marital status

Prevalence of PCM by age and sex (WHO classification)

Children with grade III PCM (WT  60% standard) (WHO classification)

by age and sex
Parotid enlargement by age

- per cent of parotid enlarged
- per cent of parotid not enlarged

Mean MCH; MCHC by age and sex

- per cent below gtandard
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32. Distribution of women by details of children:
-Live birth alive under 5 _____ alive over 5
died under 5 ___ _ died over 5
33. Distribution of mothers by nutritional status and children born
alive and died below 5 years
34.  Distribution of individual HB, PCV and other biochemical tests in

relation to specified standards.



10,

11,

12,

13.
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CHAPTER VI

Topics for Research -

Evaluation of methods for estimating food intake on the basis of
unit cost and accuracy.

Evaluation of different methodologies comparing results obtained
using different sampling units (household, family, individual,
mealtime, etec.).

Development of indices which measure different aspecte of nutri-
tional status. For example, expressing selected results on a
1,000 calorie basie, or on basis of calorie unit cost.

Exploration of procedures which would allow the determination
of risk factors in association with levels used as reference
guidelines,

Search for indicators of functional and mental development.

Indicators of sudden deterioration in nutritional status. Develop-~
ment of early warning systems.

Development of models which would permit the estimation of the
cost-effect relations in different action programs,

Development of models for evaluating the effect of changes in the
offer-demand structure for selected foods with provision for
estimating elasticity patterns,.

Explorations in the usefulnéss of systems analyses (linear pro-
gramming), factor analysis, multivariate analysis, etc.

Application of simultation techniques.

Development of simple and feasible indices for nutritional sur-
veillance,

Development of simple indicators of sociceconomic status.

Evaluation of economic value of a food supplement in terms of



14,

15.
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changes in the structure of purchasing power. What does the
supplement substitute economically and nutritionally?
Age-independent indicators of nutritiomal status.

Effect of family structure and population dynamics on nutritional

status and vice versa.
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CHAPTER VII

Recommendations

In general, nutrition surveys require substantial invest-
ments in terms of money, persomnel, and time. In the past, how-
ever, the information collected lecally was not analyzed exten-
sively and exhaustively. Furthermore, after partial descriptive
analyses are completed, the basic information collected is not
systematically integrated with gimiler information available
from other sources, to permit diagnosis and quantification of
nutritional problems on a broader basis.

Numerous problems_associated with the quality of the data
and lack of adequate facilities for data processing generally
contribute to establishing the conditions of limited use of the
information collected. At present, there are facilities and
instruments which under proper technological considerations
could bring to nutrition surveys the benefits that can be
derived from the sensible use of electronic data processing
systems,

The considerations enumerated indicate that there is a
need for establishing a facility which can operate and serve
ag a basic general-purpase information system for nutrition
and related disciplines,

In order to be able to do this, the group recommended:

1. That nutrition research take advantage of the opportunities
available in using automated computer systems for the
processing of data collected in the course of extensive

surveys.
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That the data collected in recent coordinated nutrition
surveys (INCAP, CFNI, U.S, Nationmal, etc.)'be used in
exploring the feasibility of methods for the uniform
handling, proper indexing, storage, and retrieval of the
information commomly used in the evaluaﬁion of nutritional

problems.

‘That once the feasibility of methods is determined, proper

locations be designated to implement procedures conducive
to the establishment of a nutrition information system.
Recognizing that computer operatioﬁs can be inefficient
because of elther inadequate facilities or suboptimal
utilization of facilities, site visits (by qualified eﬁ-
perts) should be made to likely locations prior to desig-
nating the center(s) that will take charge of implementing
the information system.

That the data contained in the nutrition information

system be edited for internal consistency and validity

and then be continuously used in the search for more sen-

sitive indicators of nutritional status,

That, in the search for indicators of nutritional status,
priority be giﬁen in identifying those useful for conti-
nuous surveillance and, in particular, to those which as a
group could serve as a basis for establishing an early
warning system in forecasting possible nutritional problems.
That particular attention be given to the integration of

the nutrition information system with similar systems that
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may exist for agriculture, education, and producticn.
This would make possible a better integration and
coordination of efforts, since real advances in putri-

tion are commonly dependent on factors belonging to

these three related areas,



