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Preface

When the first edition of this monograph was published in October 1981, growth monitoring
was nc: yet viewed by many heal:h professionals as an essentizl element of primary health
care programs. Since 1981, the state of the art has advanced consicerably as growth monitering
activities of differing magnitudes have been implemented wortdwide, allowiag both the prob-
lems ard -he benefits of the activity to be better understood today.

The purpose of the paper as it was first written was to exam:ine the state of the art of routine
growth monitoring activities undertaken iri communities and cl:nics as part of primary health
care ard nutrition programs throughout the developing worlc. The paper was intended to
present essential findings from research and field experierces on moritcring growth that
would enable the planners of primary heelth care programs to anderstand:

+ the decisions and activities related to establishing a growth rcoritoring project;
» the major issues and problems involvec in growth monitoring exercises; 2nd
+ some of the lessons learned in various projects and settings.

When UNICEF asked for the peper to be brought up to date, the purpase was not changed.
The presentation of the informatioh, therefore, remains unchanged. as does much of the text.
Generelly, the reader of both papers will find that the update provides additional experiences,
places gr=ater emphasis on certa.n techniques, and is more insiszent about the urgency of
uniting family education with the growth monitoring activity.

We -ontinue to learn from expe-ience: the World Federation of Public Health Associations
and UNIZEF welcome additiona: information on growth mornitcring ard comments on this
paper. I personally would like to thank colleagues who have generously shared their ideas
and time, Most of these contribut.ons are cited in the bibliography I would especially like to
acknowledge the wealth of information and insights I have beer ziven by fieldworkers and
mothers. It is they who continue o inspire the belief that this -ype of activity can help make
a difference in the wel-being of children.

Marcia Griffiths
August 1985
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Introduction

WHY MONITOR GROWTH?

Many timas each day, the primary health care worker
is faced with the deceptively simple questicn, **Is this
child healthy ™" To answer it, the health worker should
consider many factors affecting the child’s health, one
of which is nutritional well-being. What information is
needed akout an uncer-five child to judge i he or she
is well-nourished?

The techniques employed to assess nutr-ticnal well-
being reflect the assessor’s understanding of what it
means 0 2¢ well or malnourished.® For example, Kar-
tini, the ¢hild in the photograph on page 6 was judged
differentl’ by each person she encountered at a healzh
post.

Her mother felt snz was well nourished bacause she
was “‘easy to care for” and “‘liked to eat’” (51). The
assistant at the post, having learned that certain phys-
ical signs :ndicate malnutrition, looked for skin lesions,
a swollen belly, light-colored hair, signs of apathy, and
illness (cough. cold. diarrhea). Since nones of these
signs were present, the assistant concluded tazt Kartini
was healthy.

The zuxiliary nurse knew she had to check Kartini's
growth ckart. The growth curve showed tha: Kartini
was in the upper portion of the zhart anc could be
considered **well nourished.”” But the auxiliary nurse
also knzw that of uzmost importance to her diagnosis
that dav was whethar Kartini had gained weight since
her last visit. She weighed Kartini znd after completing
the growth chart saw that Kartini had lost ahout 4 kg
since her last visit just over a month ago. In spite of all
other indications, the diagnosis was that Kartini was
not healtty and needed additional assessrient of her
health status and diet.

[f this early warning sign of poor autrizional well-
being (the failure to gain weight) had been overlooked,
Kartini's problem cculd have gone unobserved until
she showed severe physical symptoms of iil health and
treatment woild have been costly and more difficuit.

Such problems wili not be overlosked if hea'th wor-
ers moriter growth by a systematiz, periodic measur-
ing of childrer. For a relatively spall experditure per
beneficary, growth monitoring can greatly strengthen
preventive hedqlth programs.

The pioneering pregrams in the developmeni of growth
monitoring in Imes.. Nigeria (877, Narangwal. Ind-a
(68), and Hanover. Jamaica (4) demorstrated the ber-
efits of growth monitoring as a part of healtn and nutri-

tion programs for following the progress of individual
children to pred.ct the ex:ent of malnutrition and the
risk of morbidity and mortality. and targetting appro-
priate curative anzd preventive interventions based on
the diagnosis. Dr Sterhen Joseph of UNICEF sum-
marized what heaith programs have shown and what is
encountered time and again in cases like Kartini's:

.. careful growth monitoring is an ind’spensable tool
in the making o zood clirical judgment, especially for
Jjudgments that reed to be 1aken by heaith workers who
have neither lorg and broad ciinical experience nor
extensive grounding in the basic clinica. sciences. (22,
p. 22
In addition to ciagnostic assistance, the early trials

with growth momtoring demonstrated other benefits.
In the Hanover project, workers felt growth monitoring
in itself was an interventien. Mothers learned so much
about the relazion between diet and hezlth by watching
their child’s growth pattern that this alone led to dietary
improvements -tat substantially reduced malnutrition
and mortality. Trese observations have led some heaith
professionals 1o conclude -hat:

. in comm:mizies where social or cultural factors play
a greater role than absolute resoarce inadequacy in the
etiology of malnutrition, nutrition monitering appears to
have the potentia: for a siznificant impact on mortality
even in the absence of more expensive and more difficult
to implement componerts such as nutrition supplemen-
tation or education (53, p. 9).

While such s:ztements have stimulated program
managers to begin growth mon.toring activities, they
may have raised false expectazions for what growth
monitoring witnctt hea'th system and zducational fol-
low-up can do. This has led to skepticism and disa-
pointment in scme programs in recent vears. Growth
monitoring has teen foand to be the most difficult of
the principal Chi.c Survival Revolution interventions®
to implement well (152), because of organizational,
technological, zrc training protlems. Although many
programs use growth cards, thare are few countries
with national g-cwth monitoring eZforts, possibly because
of the lack of evidznce linking growth monitoring directly
to improvements in child kealth,

Both the complexity end benefits of growth monitor-
ing should be »laced in perspective. The resources
required for a gced growth moaitoring program have
often been uncerestimated. Altheugh the cost of growth
monitoring remains extremely ow in comparison to
that of other activities (see Box), it is now evident that

“The general term malnutrizion is used througnout this paper althcugh
the major concern is witk andernourished kildren.

*The others are o-af renydration therapy. breustfeeding. and immu-
nizations.



more must be done than simply supplying workers with
growta charts. Health workers rcust be prepared with
tools, training, and the required corrective measures.

The tools needed are those that gauge mezsurements
such as weight, height, and arm circumferance; cherts
that allow heaith workers and mzthers te compare the
child’s measures against one anothzr and with those of
a reference population; and educazional materials which
help the worker discuss corrective measures so that
families can :mprove their child’s faltering grewth. Health
workers reguire training, monitaring, and ~etraining in
the use of tools, the interpretation of the -esults, and
the selection of an intervention program appropriate
for the child and feasible within the famuly s and pro-
gram’s resources. A number of programs have refined
training and educaticn activities so that hezlth workers
can correcthy weigh, record, interpret, act on findings,
and operate effective growth monitoring activities.

The design of some programs gives evidence that
there has been some confusion between grewth moeni-
toring and nutritional surveillance activites. Dr. Jon
Rohde notes that where this has happenec the programs
did not fulfill their promise because they ircluded:

. weigh: charts emphasizing nutrizional status ratner
than growth. lesser involvement of mothers particularly
in weighing and interpretation, larze groups, stress on
older children after they had already becomz malnour-
ished, lack of pragmatic focus to the heaith education
when it was present at all and lack of referral or back-
up cpportunities for children in trouble (173).

On the other hand, Rohde has found:

. in Haiti as elsewhere, when growth monitoring is
carried out by mothers in small groups ir. their own
villzge. weighing and marking th=ir own we:ght charts,
focusing or growth, suggesting practical homemade
actions, supported by occasionzl primary nealth care
inputs such as vaccination, vitamin A, deworming, etc.,
that these programs work and are popular. (280}

In addition, the expectations for growth monitoring
may need adjusiment. Growth monizcring, undike
immunizaticns an:d some other activities, may have no
direct healtk impact, It should not stand alone, nor
should it be evaluated for its direct hezlzh impac:. A
grow:h monitoring program shculc be iniziated for the
added focus it can give to health, nutriticr, and o:her
developmert programs and for its poten:ial to create
awarzness and to solve health and nutr:ticn problems
at the fami’y and community levals. Its success should
be measured by the actiont it catalyzes sach as efficient
and effective nutrition education and other health and
deve.opmer:t activities.

It 1as been a challenge to show that growth moni-
toring activ.ties can function to their potential. To do
this, the p:anning, implementat:on, ana evaluation of
the activity needs to be reoriznted. Aloag with the
mistakes, there have also been successss. and even
some of the less successful pregrams have showr the

_IExpenduures on- gro
(29) .and 33¢ (67:p .3 incre;
growth momtotmg are;the axpendlmres
t 'lrlilspensabl

growth mnmtonng activities are
“figures " are: available fron: pllo“t;‘pro_gc
‘program | tha: m:luc\fes more than growth
. zThe Tamil Nadu Nutrtlcm Progmlr

vision; and mformatmn  management; cqsts
‘benﬁﬁclary per yedr (197) The ‘pilot Nt
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sules, i iron tablets, and. oral rehydratlon salts) cc)sts L
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U.S. 81 00to$ .00 répresenting the cost fwurkers time
(189). Projections ‘of the’ costs’ of ‘operating & program
_similar to the'Iry donesizn plIUt project (growth monitoring
and nutrition educatmn) an a nanona] scale mdzcate that
0.1 percent of the natmnal budget would be reqmr
reajlzable expe-udlture for many countrl:-s (197)

1, ,n._):, cw‘ ‘;4,»7| '-.

promise of grorwth momndtoring’s potnntlal to support
the child surviveal revelution strategy in that it:

» helps identify children with high morbidity/mortality
risk;

+ heips idencify parts of the community or the country
for special healkth attention; :

+ helps maxim:ze scarce resources for those most in
need;

» assists in evaluating the impact of other health inter-
vention activities on the beneficiaries;

« does not raquire a lot of time or expense;

« can be carried out relizbly by health workers trained
at low cosi;

» can be organ:zed anc run by communities them-
selves;

« offers mothers usefu. irformation that, when explained
in a culturaily relevaat manner, provides a basis for
understanding and implementing specific dietary
improvements;

» is a health care activizy that can and should be per-
formed without traitma to mother or child;

« stimulates collaborative involvement of the health
system, the community. and the family; and

» assumes better preventive and therefore more effec-
tive care for all children.



What to Measure

There is widespread agreement on two points related
to grewth monitoring. One is that growtn status is the
best available indicator of overall nutr:tizcnal status.
The seconc is that it is practica. and effective to use
growth data to eveiuate the health of children under
five aad to plan appropriate follow-up acdv:ties. Tkere
is disagreement, however, about which :s the best
anthropomerric* measure to use. The measures most
commorly used by community programs are weight,
height, end’cr arm circumference.

These measures have often been evalnazed by how
well they singularly, in combinaz:on with age (weight/
age), or in combinazien with each other (weight/height),
reflect the nutritional well-being of a chilc at a particalar
moment. Nutritional status is ore way to assess well-
being. To do this, the individual child’s measurement
is comparec to values of a refe-ence population. (See
Chapter 2 for a ciscussion of reference pcpulat:ons.)
Weight, for example, is often re_ated to age, so that the
weight of a two-vear-old can be comparzd to that of
other two-year-olds. While the ability of a measure to
be both a specific and sensitive mdicator of nutritional
status is important, for purposes of growth monitoring
the measure mus: also be able 0 refiect well-being by
assessing dynamic growth status: the angie of the curve.
The potential of growth monitoring lies in .ts uses as a
diagnostic tool to detect problems before nutritional
status is ser-ouslv jeopardized. To do this the measure
chosen must be able to reflect small fluctzations in body
size. If the measure is taken often enough a child’s
growth pattern can be established anc any negative
deviation rom the pattern can be detected and inter-
preted as a sign for immediate action.

The moest common combinations of xeasures are
weight-for-age, height-for-age, and weignt-for-height.
Until recently the arm circumference measure was
compared directiv to the same single m=asure in the
reference population, because arm ci-cumference
changes reiatively little in children between the ages of
one and five (32, 106, 118). Although simpiicity is com-
promised, field trials have shown that mere precision
can be obtzined if arm circumference, lize weight and
height, is related to age or at least to age groups (167,
182,

Each of the indicators described above provides a
differen: piece of information pertairzcg to a child.
We:ght measurement assesses total body size, arm eir-
cumference the size (muscle, fz-. and bene! of that area,

*Anthropometric: refers to measuring the body et rart of the body.

Health worker in Pakistan measures three vear old child. WHC
7653/P. Eoucas

and height the degree of skeletal development or the
amount of linear growth. Measurements of tissue mass
(weight and arm circumference) can increase or decrease
according to a child’s current dietary intake and heaith
status. Weight will Juctuate more rapidly than arm
circumference because it is subject to such variables
as retention cf fluid ard time of day. Height neither
changes rapidly nor decreases, but will be arrested by
long-term deprivation. Depending on the indicator a
diagnosis mace after only one measure might vary.

For example, a chilé who has not received an ade-
quate diet over a corsicerable period of time, who has
not grown adeguztely :n either height or weight, but
who is not ext-emely tain and has no edema,* would
most likely be classifiec in a one-time measurement by
the different indicators in the following way:

*edema: en accurrulation of fluid in cells, tissues, or cavities of the
body resuiting :n swelling—often noted first in ankles and lower legs.



Weight-for-age:
Heigatfor-ege:
Weighi-for-neight:
Arm circumferencs:

Moderately undernourished
Mildly underrcurished
Normal

Borderiine

If the child had been monitored frequertly, a similar
variation would be evident:

Weight-for-age:
Height-for-zge:
Weight-for-reight:
Arm circumference:

Decrease

Mild decrease
Static, no problem
Mild dzcrease

Over time eact of these indicators has been advo-
cated for use in growth monitoring projects. In the
1950’s end 1960's. weight-for-age was the most widely
used indicazor for identifying cnildren wizh nutrition
and hezlth probleras. Although weight-for-age is still
the most common v used indicator, altarratives became
well accepted in the 1970’s. Projects ir commun:ties
with limitec resou-ces and using minimal y-educated
heaith workezrs introduced arm circumference as an
acceptable indicator (107).

In 1972 a system using height-for-age and weight-for-
height was introdiced (124). By comparing results from
both of -hese measurements (weight and neight), health
workers can dist:nguish between long-+term, chronic
malnutrition and current, acute malnutrition. In chronic
malnutr:tior., which leads to stur.ring, heizht and weight
are reduced, but weight is normal for height. In acute
malnutr:tior, which leads to wasting, weight is low for
height. This system and the weigh:-for-age system were
endorsed in 1978 by the World Health Organization
(124) Since that t:me, support has increased for the
use of tke weight-for-height comparison alone for iden-
tifying he autriticnal status of childrer in programs
that screen children periodical .y, because it distin-
guishes acuze from chronic malnutritior, and it elimi-
nates the difficulty of estimating children’s ages (102
125). Eowever, weight-for-age continues to be the
favored mezsure for monitoring prograrss where mea-
surements zre taken frequentlv and monathly gain is
stressed because weight is most sensitive 1o changes in
diet enc heeith (190}.

Neverthesess, each program must find the indicator
it deems most reliable. The answer depends on what
the measurement is supposed 2 do and on how the
information will be applied.

GENERAL CONSIDERATIONS FOR CHOOSING A
MEASURE :

Program plenners should consider the following ques-
tions in deciding what measure w0 use:

* What is th2 main purpose of initiating growth moni-
toring? All projects follow the progress of the individual
child, but is the emphasis placed solelv on present
status cr also on monthly imprcvement?

10

* What is to be done with the monitoring results? Will

they be used to:

—identify children with high mortality risk for emer-
gency medical trea:ment?

—identify children witk high morbidity risk for emer-
gency medical treazment?

—identify chilcren with minor growth failure for dietary
improvemernt?

—evaluate the effect of an intervention?

* What is the rutrition profile of the area as best deter-
mined by surveys? Is severe malnutrition common or
is the population relatively healthy with only a few
individuals experiencing malnutrition? Are there sea-
sonal peaks for malnutrizion? Are there particular ages
at which mzlnutrition is most prevalent? The indicator
should be sensiive to tae community’s needs as they
are defined by the profile to ensure that the fewest
number of malnourished children are misclassified.

+ What is the ievel of zompetency of fieid workers?
What training will be necessary to take the measure?

* How otjective and reliable is the measurement? Will
a repeated measure rencer the same resuit?

+ How much time is required to take the measure?

* What instrurents are needed and what financial
resources and lcgistics are necessary for adequate use?

* What cultural factors should influznce the decision
(e.g., availabi’ity of age data, attitude of mothers toward
measuring)?

The primary concern of most heal:h care projects is
to select the measure that most inclusively identifies
children in need of nutntion and hezlth interventions,
and that indicates if and how well a child is responding
to an intervention,

The Measures as Predictors of Mortality Risk

Severely malnourished children, as measured by any
indicator, have a much higher risk of mortality than
well-nourished childrer. In Bangladesh (28), where
severely malnourished children showed a fourfold
increase in mortality ovar those with mild or moderate
malnutrition, all the measures provided a good indica-
tion of morta’ity risk over a short period of monitoring
growth. However, the irdicators which most correctly
identified children with mortality risk over a 24-month
period were weight-for-age and arm circumference-for-
age. The high correlation between weight-for-age and
mortality outcome was substantiated by two projects
in India (68, 104), Weight-for-age has been shown to be
a reliable indicator of mortality risk through age five
(28), althougn morta.its rates are highest during the
first three y=ars of life.

While limited scientific data suggest that weight-for-
age is a better predictor of mortality than other indi-
cators, add tional evidence has found arm circumfer-



ence without correlation to age (28, 118) as well as arm
circumfererce-for-age to be measures of equal utility.
In a study tkat compared low arm circumference values
(less than 9 cms) to low birth weights as a predictor of
infant mortality, both measures proved useful; all infants
who died in the first month of life were detected, but
arm circum’ference measurements placed more infants
in the hagh risk groups (191). Th s implies that it would
be useful to include age-specific (0-30 days) arm cir-
cumference measure for newborms wheare weight caanot
be usec.

Evaluating Intervention Effectiveness

The first change noted in a child respording 1o the
advice of a health worker is a weight increase. Thus,
measuning weight over time is useful nct only because
it may signal problems early, but also because improve-
ment will be seen quickly and the treatment can be
alterad accorcing to the response.

Beyond evaluzating changes i1 an ingividual child’s
status, growtk monitoring data fave anc are being 1sed
to evaluate interventions for groups of ckildren. (See
Chapter 8 for a more thorough discussion.) Tradition-
ally, weight-for-zge has been used to evaluate a pro-
gram’s success in improving nu:ritional siatus. When
some prograirs fziled to show results with this incicator
and its accompanying classificetion system, atiznation
focused on using weight-for-height for evaluation pur-
poses (8, 15). Thz argument against the weight-for-age
system is that it groups children whe are stunted from
past malnucrition with children who are wasted rom a
currzn: health or nutrition problem. Recovery rates of
those was-ed children are usually more rapid than those

o Mg e T30 )

While the technique used by this &fgrani nu.
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rsing auxiliary is less than ideal, it is frequertly used. WHO17892

of stunted chiidren. Therefore, a system that distin-
guishes those zurrently suffering from acute malnutri-
tion is the more desirakle for highlighting program impact.

Evaluatirg children with current acute malnutrition
as indicated by weight-for-height is a reasonable
approach. Of course, exclusion of stunted children
should not mean they are forgotten. These children can
recover from height retardation (136). Additionally, if
weight-for-height is used to monitor a program’s prog-
ress or impact, health workers should distinguish chil-
dren who gradually increase both weight and height
and those who gain in height before adding muscle or
fat. These children skould not continue to be classified
as part of the population that has not improved, even
though they may not change category under the weight-
for-height system (27). Again, it is important to com-
bine nutritional status with dynamic growth status
determinations.

As with mertality risk prediction, no indicator is
perfect for assessing program impact. And, although
data from a growth moritoring program may be useful
to evaluators it is impcrtant that the diagnostic value
of growth momitoring %or an individual child not be
compromiszd to the interest of resea~ch and evaluation
or the system will be useful to no one.

PARTICULARS OF EACH MEASURE

Studies done ander a wide variety of conditions have
compared the differeat growth indicators using various
criteria. The acvantages and disadvantages of the dif-
ferent indicatcrs are found in Table 1. and the indicators
are rated accarding to various criteria in Table 2.
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Table 1: Advantages and Disadvantages of Different Anthropomet-ic Indicators for Growth Monitoring

Projects
Indicator

Advantages

Jisaovamages

Comments

1. Weight-for-Age

® Good basic :ndicaor. comhbining
acute anc ch-onic mainutrition (125,
136).

¢ Sensitive -6 smal changes (al-
though many variaosles influence
small fluctuztions in weight) (82).

® Measu-e is objective and repeat-
able (82).

o Sole taol 'scale) is portable and
relatively inexpensive,

¢ Weighing is relatively easy for inex-
periencec health werikers to manage.
e Measure i3 not time consuming.

e Not senstive 1o a stunted child
who is growing well ‘below but par-
allel to a ncrmal growth channel)
(8, 27) or tc tha very tali chile who
may be manourished (11,

e Relies or age dala, wnich are
often suhject to arror. Age daia for
children below two years oid ~ave
been faund accurate, or, if in arrar,

- easily corrested. but it is difficult to

accurately estimate unknown ages
for children over two years (76},

¢ Mothers in some countries nave
objected to hanging -heir chilcren
from the scale during weighing
(67).

® Better if used with
children 0-2 years be-
cause height retardation
is less proncunced
(125); however, it is a
valid indicator through
the preschaol years.

2. Length/Height-for-Age

® Good indicator of past nutrition
problems (125},

e Measure is objective {82),

¢ Sole tool (A length and height
board) can be made locally for a mini-
mum investment, and the board is
easily trarsported.

¢ Harely are mothers reluctant to
have child mesasured because of
appearance of the noard.

® [n growth moritoring proects it
should be supplemented by an-
other indicator lire weight-for-age
or weight-for-height because
changes in neight ocour -elatively
slowly,

e Regures two different tech-
niques if programs incluce all pre-
schoole-s: recumbent (lying down)
length (chilcrer 3-2 years) and
standing he ght chidren 3-5
years).

e More difficult »or unskilled work-
ers to learn to “ake accurate length/
heights than to weigh a child with a
simpie scale.

e Requ res two nersons to take the
measura.

@ Relies on age dama, which are
often subject tc errcr.

3. Weight-fo--Length/

Height

e (Good indicator to distinguish
those whe a~e well proportioned
(weight/height) from those who are
thin {or heawy) for tteir height (8,
122).

e |ndicatcr does not require age
data, which are often inaccurate
and difficult 1o ohtain.

e Measures zre objective,

e Depending cr the cut-oft points
chosen (see Chapter Ill), weight-
for-height can underestima-e mal-
nutrition by slassifying those who
are short ard tn as normal (102,
106).

e Requres taking two mezasu-es;
therefore, prob ems of purchasing
or making the instruments and
transporting tharm are compounded.
e Weighing and measuring hzight
will reqtire more tra ning time and
may be loo complicated and i me
consuming “or the irexperienced
clinic worke~ to do w th frequency.
o Some mcthers may be reluctant
to have their chidrer we ghed.

e Hequ res two nersons to {ake
length ar height measure.,




Indicator Advartages Jrsadvariages Comments

4. Arm Circumference @ Indicaor of sevare cu-rent mal- @ Will only identify children with e Some researchers indi-
nutrition (1), whether or "ot sunt-  severe mainutriicn. It is mora diffi-  cate that measure should
ing is present (8. cult to detemine wheo is borderiine.  be used only with children
® While it may not detect changes ® Variability is high on measyre-  1-3 years old (7, 96),
as rapidly as weigh" monitoring, it ment. Field workers need practice  @lthough others say it is
will indicate changas in nutritional  taking measurement to do it zccu-  valid for children 1-5 or 6

slatus over a short <ime. rately. Find ng the mid-upper arm  years old (108}, and that it

® Measurement is taker with an ~ and placing the tage arourd ne can be used beginning at

inexpensive and po-table arm tape, arm withou: compressing te tissue 8 months (132). (Others

which can be macs by groject per- is difficalt. have mdlcateq that th.e.

sonnel, meast.rement is best if it

o Quick to use is adjusted for age incre-
) ' ments.)

e Arm tape can bz color coded for
use by non-literate health workers.
e indicazor does nct require age
data, whict can be inaccurate and
difficuit to obtain.

¢ No knawn objection oy commu-
nity to this measure.

Table 2. Rating of the Different Indicaters by Ability to Fulfill Criteria

arm
criterion weight-for-age height-for-age weight-for-heigh? circumference
1. Popu ation Groug
e To serve as zr overall indicator of ma wutrition 4 2 3 3
o To idertify current malnutriticn (wasting 3 1 4 3

o To idertify a maximum of malnaurished children

'S
n
P
o]

2. Instrumerts

® cost 2 3 1 4
e po-tabiity 3 2 2 4
3. Difficuity in taking measure 3 2 1 3
4. Time to take measure 2 z 1 3
5. Reliability (low error) 3 p 2 3
6. Sensitivitv to chenge over a short time periad 4 1 3 3
7. Resistance to measurg by famiiies 3 g 3 4
e 0-6 years, but 0-6 yezrs, but 0-6 years, but
8. Age pre‘erence best = 3 years best > 2 years. best > 2 years  approx. 1-4 years

9, Other age age indepen-

independent dent; system

adaptable for

non-literate

workers.

Each ind cator has bean rated on a scake of 0-4:
0 = not appropriate 1 = poor perfcrmance 2 = moderate perfarmance 3 = good performance ¢ = excellent performance
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: P EH
Defining Adequate Growth

CHCOSING A REFERENCE POPULATION

Monitoring the growth of a child requres compering
changes in the same measure ta<en at regular intervais.
A single measurement only indicates the child’s size at
the momen:; it offers little information asout whether
the child’s size is increasing, entering = pericd of sta-
bility, or declining. Because most childre1 will continue
to grow—even if cnly slightly—unless thev are ¢xtremely
ill, it is casy to mistake some growth for adequate
growth unless the child’s measurement s compared to
a reference population,

Which population to use for cemparison purpcses is
a controversial q.estion. The debate centinues about
whether ckildren from different areas of +e world have
the same g=netic potential for growth ‘54, 125, 161.
186). Some exper:s argue that genetic barkground does
make a difference, particularly for age-specific rates of
growth (44, 48, 133, 125), while others argue that for
children 0-5 growth rates are the samre and only begin
to be influenced 5y genetic potential at puberty (24).
Investigators exploring the effect of environmental fac-
tors, such as extremely high altitudes, en growth (18)
conclude that pernaps in countries and even in reg:ons
wherz environmental factors are extreme, special ref-
erence valies should be established based on more
realistic expectations of growth in these populations,

Several studies indicate that presuman’y well-nour-
ished, upper-class children in developing -ountrics grow
at the same rate as upper-class childrer in developed
countries. This implies that growth parterns may be
influenced more strongly by sich environmental fac-
tors zs dietary adequacy and frequency o7 illness than
by genes (17, 54. 89, 119). If this is true. reference
values basea on the growth of heaithy chiicren in indus-
trialized countries are suitable for use in less developed
countries or in ethnically distinct commurizies (17, 54,
61, 66, 84),

Another ceterminant of child growth, .nfant feeding
patterns, is currently being assessed to determine
whether or not serarate standarcs are needed for ex=lu-
sively breas:fed irfants. Initial studies pein: to the fact
that infants who are exclusively breastfed from birth
have a faster rate of growth during the first two to three
months than children who are supplemented. Their
growth velocity then slows falling beiow <tcse chiidren
who are supplemented, but the breasifed .nfants remain
healthy. Small differences in growth continue beyond
when the breastfed infants receive supplementary foods.
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The emerging conclusioa is that for a population where
children are almost excusively breestfed for the first
six months of life it might be more zppropriate to use
a different growth standard by which to measure their
progress (194, 195),

Gathering data to establish local -eference popula-
tion vaiues is no minor undertaking: measurements
must be taken on a cross-section of a well-nourished
population—on a minimum of 200 individuals in age
groupings o7 3—6 mon:hs for each sex—following strict
scientific survey methods and standazds and with care-
ful data analysis (1251, Colombia (3%), India (57), and
Brazil (155, 161) have established thzir own reference
populations. Because creating local standards may not
be feasible “or each country or ethnic group, interna-
tionally applicasle reference populations have been
reccmmendad for use with adjustments to be made in
the cut-off points* for defining malnutrition within each
area or project (61, 125 158). With the recent accep-
tance of iaternational standards in both Colombia and
Brazil (141), the decision was made to print the national
growth card using intzrrational standards rather than
those developed localiy.

Over the last two decades two sets of reference pop-
ulation data for preschool children have been used
extensively and internationallv—the Boston and Tan-
ner standards, Although well mecognized, these refer-
ence population values are now being replaced by the
National Center for Health Statistics’ {(NCHS) data,
which is drawn from a sampling of a more heteroge-
neous population than eizher of the earlier surveys.

Following is a brief description of the three reference
populations.

1. The Bos:or or Harvard Reference Population:

These data resulted from a study conducted by Stuart
during 1930-1929 on a small semple of relatively well-
nourished Caucasian chil¢ren in the United States (112).
These data are expressed in percentiles for weight-for-
age and height-for-age, and from them median scores
have been czlculated for weight-for-height. The Boston
reference pcpulation data have been used extensively
in designing weight-for-age growth charts in Latin
America anc Asia.

Often these data are cembined with the lowa or Mer-
edith refererce populaticn data, compiled from a sur-
vey done in 1923 on = small populat.on of Caucasian

*Cut-off point: as cefined by WHO is “‘the value which marks the
boundary of acceptzbility" (39).



school-age children (13). The tables that combine these
two sets of data are referred to as the Stuart-Meredith
Tables (111).

2. Tanner's Reference Population:

As part of tke International Children’s Centre's longi-
tudinal reseerch program, growth data have been col-
lected from a number of countries: France, the Neth-
erlands, Sweden, Switzerland, and Engler:.c. The Eng-
lish datz, collectec by Tanner frcm a aomogeneous
population, were ased to formulzste grow:h standards
for England 1115) for the basic growth indicators. These
standards have been used extensively in Africa on the
Ilesha or Road-to-Health Card /see Chaptar 3).

3. National Center for Health Statistics (NCHS)
Reference Population:

In 1974 the U.S. National Academy of Sciences rec-
ommenced updating the reference population used for
compar:ng tae health status of groups wrthin the U.S.

The result ¢f several years of work is a set of tables
and charts that combinz two reference populations,
both large and randomly selected from different eco-
nomic and ethnic groups in the United States. The
tables for childran frem birth to three years are com-
piled from measurements collected by the Fels Research
Institute. The tables for children two to eighteen years
are based cr: data collectad by the Health Examination
Survey of the National Center for Health Statistics.
Tables anc charts are available for: weight, height,
skinfold th:ckness, heac and arm circumference (90).*

The differences among the Boston, the Tanner, and
the NCHS reference ropulations are minor: the NCHS
values are siightly lower (165, 186). (See Figure 1 for a
comparison of the fiftieta and third percentiles of Bos-
ton, Tanner, and NCHS data.) However, the World

*A copy of these zables and a sample of the growth charts can be
obtained frez of charge from:

U.5. Nationa. Cemter for Healh Statistics

3700 East-Wes: Highway, Cerzer Building 1-57,

Hyatisville, MD 20782 U.5.A.

Figure 1: Comparison of Tanner and Boston 50th and 3rd Percentile Values with Those of the National

Center for Health Statistics 'NCHS).

KG KG
MAJOR ILLNESSES TO BE {1 _B = 454 grams)
ENTERELC ON CHART {143 = 2.21bsg) 2 —ITII T T ITYITITIIT 2
key 20 20
——-Approximate Tanne+ and Boston percentilz ines as =t T T T T TTTT T T TTTTT T
Lsed on Road-to-Health Chart and 9 ]t A A A Y I 1
e+ NCES percentile lines . [ TT ™ "
H ++ 4L e el
Road-to-Health Chart 7 ' = ”
o T
18 L L upper lines veprestnt T |
L 4+ 4 4 4 4 l LA g e e J EE S IR E-S A s I (r.-a- .K- iy ¥ PR
. TT7 77 T . S04 pereendile. of herence s
LTt i il Tl ==t L L L | pepuabion L L | L Lo
" 1 fn | ] .:: v
13' FTTETTT T T T T4 - TTTTTTTTAITTTTT T 4=t 'HP"“"""‘""S
11 At =1
12 = 1
[0 I R N 9= 15~ <cc. g IO N T T O R VT A O A O . . & " oun I A sl St Nt It A
1 % = Lptac, s 11
G I --.4.---:.-....-.,.“.,4:: AP’_'|_._|_-|_4,....-..-_--------.------__-__.-..--__----
ﬁy et =t r r 50
10 p e &1 3 Jower Wars represant TT I I Tt T LL]
FTTTTTTT _/ TTTTT ; 1 ‘—-“ TTT T T Frde Pﬂ'«‘-ﬂ’\'h'\.c. of W‘eﬂ’-“oe- s
° LTI T LT NIl V. A S SN N T R L 1l ?09‘-‘\3"“"‘ A S T St I N N S S N gt B
-t 8
8 o4 | L L L
F+ =+ T + 4 e L A e b - o — e - — - 4+ 4 4 deme = e — e e e L e e e e bl -
7 . ‘ ".P",/ L I | P
T T T L L L SERRRTE
5 - Lo r o
5 . -
L LA 4;./-- S L T A I O G T ot [ I . S S N Y A 3-4 YEARS 45 YEARS
¥
4
oo o o D o I k T FTTTTT] INSTRUCTICNS TO NURSE QR CLEAK FOR COMPLETING
3 CrHAAT—Wrie t-e manth of Birth of the child into ail the darkened boxes.
TTTTTTTTTTTT i The, filiin the re—aining months and mark off the yaars as shownin the
2 ' ; example below.
1 . t ) :
[ TTTTTT )- TITTH 1-2 YEARS 23 YEARS

children.

MONTH

0-1 YEAR

A steady Jpward pragrexs o the waight record 1s more imponant than s

positien

; UPPER LINE-Represes the average weight ol healthy and wel fed
{
+

LOWES LINE—Represen's the a.erage waight of caildren in the villages
of a devexoping counlny  Ths is the more imponart ol the two fines.

il

1977 1

When the crald cames lor weighing make a large dot in that monih's
column agairst *me weight Connect this with the last dot.



Health Orgznization, the Centers for Disezse Control,
and other groups strongly urge adoption »f -he NCHS
reference population data because interpratation of a
comparison made to NCHS dats is more useful and
clearer: the individual or group is being zompared to
all conteriporary U.S. children of the same age and sex
without selection for economic o- ethnic sackground.

INTERPRETING THE LINE FOR ADEQLATE
GROWTH

While reference pcpulation values serve o relate the
progress of an incividual child o a known growth
potential, th:s comparison becomes most aseful to the
health worker or mother when cu:-cff points between
adequzte and inadequate progress, and between
acceptable nutrition and malnutrition are specified.
Determinaticn of cat-off points is an importan: issue
for local consideration since it can determine how seve-e
the problem appea-s and can determine the prioziy
assigned to ckiid nutrition programs ir: & particular region.

An examinztion of the ways 10 express cut-off points
should precece a discussion of the systeris currently
in use. Cut-off poiats are expressed in :hrze ways:
percentages of the median, percenti’es, and standard
deviation units.

Percentage of the Median. To adept data cerived from
well-nourished populations in industrialized countries
for use in developing countries, clessificat:on of nutri-
tional status has been shown in terms of percentages
of the median of the reference populazion. Percentages
of the median are calculated by first idextifying the
median (m:ddle) valre for the refereace popalation: this
median value, then, is called 100 percent. Second,
absolute values at different percentage unizs from the
median are calculatec. For example. if the median weight
of all two-year-olds in the referencs popwaton is 12
kilograms, 90 percent of the median woulc equal 10.8
kilograms anc 40 percent would equal 7.2 kilograms.

Several classification systems have bees proposed
using percentage of the median (see Tadles 3-7), Gomez
et al. in 1956 '46) proposed one system for zacu.ating
weight-for-age first using a Mexican populazion and
then transferring to the Boston reerence population,
This system is well <nown and has been used exten-
stvely in Lztin America, Slightly medified clzssification
systems, using he same principles, we-e later proposed
(see Table :). Tut-off points based o percertage of the
median have teen developed also for weight-fer-heighs
and height-for-age by Waterlow (.25), Mclarer anc
Read (79), CDC (37), WHO (39), an< others.

Percentiles. Some health profess.onals, aissatisfiec
with the percencage of the median method of =xpressing
cut-off roints, have advocated using percentiles from
the reference population data (86, 114). The number of
the percentile represents a positicn out of 130. The
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fiftieth percenti'e represents the midpoint of the pop-
ulation; exactly kalf the caildren will be above and half
below this valus. For example, if in a group of 100
children one chiid falls at *he tenth percentile line, nine
children would be below and ninety above this child.

Figure 2 il'ustrates how percentages of the median
and percentiles compare tsing the same reference pop-
ulaticn. In ths figure, 12€, 90, 75 and 60 percent of the
Boston median are comgared to the fiftieth and third
percentiles. Notz tha: 75 percent of the median value
and the third percentile are almost identical.

Standard Deviation Units. Standard deviation (SD)
units, also called Z scores, are most often used to
€xpress survev results. However, WHO (129) and
Waterlow ez al. (125) now advocate using standard
deviation units to exprass growth monitoring results.
To daze only the WHC chart designed for use by health
professionals has cut-off knes that represent SD units
calculated from the NCHS reference population data
(129),

Following are SD unit equivalents for different indi-
cators as they are common’y expressed in growth mon-
itoring:

* 1 SD unit = 11-12 perzent units from the median
weight-for-age (132).

e.g., if a child is 75 percert of the median weight-for-
age, (s)he would be 25 percentage units below the median
or just below -2 €D un:ts.

* 1SD unit = 10 percent urits from the median weight-
for-height (125).

e.g., it a child is 85 percent of the median weight-for-
height, (s)he would be :5 nercentage units below the
median or -1.5 SD units.

* 1 SDunit = 4-5percent uxits from the median height-
for-age (132).

e.g., if a chiid is .05 perzeat of the median height-for-
age, (sthe would 22 5 percent units above the median
or +1 5D unit

The normal growth channel for any population is
considered to be that rangs between plus and minus
two standard deviation units of the median, arange that
includes almas: 98 percent of the reference population,
It has been sugges:-ed that this be considered the “‘lower
level of norma.ity’ and thzt national or project goals
could include reduzing the percent of children below
this limit to 3 percent of the population (158). For guid-
ance, the rough equivalerts for -2 SD units, the concern
when describing urndernutrtion, are given as percent-
ages of the mecian:

weight-for-age: 77 pesrcent of median
(epproximates 3rd percentile)
80 percent of median

90 percent of median

weight-for-heignt:
height-for-age:



Figure 2: Comparison of 50th and 3rd Percentile Curves with Curves ar 120, 90, 75 and 62 Percent of
the Median Using the Bostor Reference Popuiation.
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VARIOUS CLASSIFICATION SYSTEMS

Using these basic statistical procedures. sometimes
combined with clinical signs, a varizsty cf systems have
been designea to define a child’s nuzritional status, One
exception is .n Tamil Nadu, Indiz, where a regional
program is experimenting with the canzert of **dynamic”
nutritional status by comparing absolute weight gzin
by the ch:id each month to reference popu:ation values
for weight gzin (49), rather than judging nutritional
status by a measurement taken cnly once. No matter
which system is chosen their aim is to icentify those
children most in need of help—either because they are

Table 3: Arm Circumference

ciente. At unir este pumto con el siguiente, se ird formando la curva que
recisirz ol peso dal nifo.

malnourishec or because they are in danger of becom-
ing malnour:shed, Eact: system attempts to identify 100
percent of those who ere truly malnourished (to have
no undetected positive cases) and tc minimize the iden-
tification of children who do not need nutritional help
(to minimize detected negative cases).

As stated =arlier, the choice of a ¢ assification system,
or where the cut-off lines will be drawn, greatly influences
how the in¢c:¢ence of malonutntion will be reported and
thus, the priority assigned to nutrition programs.

The following tables show a varizty of classification
systems by .ndicator.,

System Refsrence Fopulation Wethod Ciassificatror,

WHO (39) Wolanski % of median >85% or >14 ¢m.: normal

and 16.5 cm. 85-76% or 14-12.5 cm.: malnutrition
Shakir (1086) <76% or <1£.5 cm.: severe malnutrition
SINAPS (67" Walanski % of median >80%: not at risk

adjusted for age

<80%: at risk
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Tabie 4: Weight-for-Age

System

Refererce Populaiion

Method

Class*fication

Gomez (¢6)
Jeiliffe (61)

Bengoa (16)

Kasa Project, india
(104)

WHO (129)

Tamil Nadu (49)

Cande!aria Projecs,
Colombia (35)

Indonesia (20)

Boston

Boston

Boston

Boston

NCHS

Indian Council g*
Medical Regearch

Boston

Boston

% of median

% of median

% of median
% of median
Percentile

Absolute weight gain

% of expected gain

% of median + weight
gain

> 80%:; normal

90-75%: mild malnutrition (grade 1)
75-81%: moderate malnutriton (grade 2)
= 60%: severa malnutrition (grade 3)

110-20%. normal

90-8%: mild malnutrition (grade 1)

80-61%: moderate malnutritian (grades 2 and 3)
= 60%: severe mainutrition igrade 4)

Gomez classifization with all cases of edema
acded to the category of sevare malnutrition

> 65%: not at risk
= 65%: high nLtriticnal risk

50th-3-d percertile: normal
= 3ra percentila: malnourished

6-11 ~o.: 500 gm/months: ncrmal
12-3 mo.: 500 gm/3 rmonths: normal
anvthirg less is inadequate

< 85% of expected weight gain shows nutritional
ris<

Gomez classificarion on chart and children < 60%
are corsidered a: risk. For other children risk
asseseed by weicnt gain; gaining weight each
manth—normal; no weight gain—at risk

Table 5: FHeight-for-Age

System Reference Popultation Method Classifization
Kanawati and Boston % of median = 85%: normail
McLaren (65) 85-80%. mild mz nutrition
80-85%: moderae malnutrition
85%: severe malnutrition
WHO (39) Boston “ of median 105-93%: normal
83-80%: short
< 80%: dwarf
CDC (37) NCHS % of median = 90%: adequate

< 80% stunted or chronically undernourished

Table 6: Weight-for-Height and Height-for-Age

System

Reference Popwiation

Method

Classification

Waterlow (125)

Boston

% of median

:see above for ag-ual percentages)

acecuais weight/height and height/age: normal
low weict/height, normal height/age: acute
mainutrifion

normal weight'height, low height/age: chronic
ma.nutriian

fow weict/height znd height'age: chronic and
acute matnutrition
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Table 7: Weignt-for-Height

System Standard Method Classifcat'on
McLaren/Read (79) Boston % of median 110-80%. rorma
90-85%: mild malnutrition
85-75%: moderae malnui-ition
<75%: and/or ecema; severe malnutrition
Waterlow {125) Boston % 2f median 110-80%: normal
90-82%% mild mainctrition
80-72% moderale mMalnut-ition
<70%. severe malratrition
Viteri/Beghin (121) Boston % of mediar < 92%: wa"ning sign (needs clinical exam)
Patulul Project, Guate- Boston % of mediar >80%: no~nat
mala (34) 90-81%: maderate malnutrition
=80%: severe malr atritior
CDC (37) NCHS % of median 85-80%: moderate malnutrition
<8(% wasted/acuts malnutrition
NCHS (80) ‘NCHS Percentile 75t-25th norma

10th-5h: Toderaze malnutrition
<5th: seve~g malnutrition

CHOOSING A CLASSIFICATION SYSTEM

The above takles make it clear thet a wide variety o?
systems exist. some with several cut-cff points, others
with only one. The choice depends on the program
goals, the resources available (159), znd the need for
cut-off points to refect achizvable goals that wil.
encourage botn mothers and project personnel,

Project Goals and Resources

The general geel of most growth monitoring projects is
to identify children who are malmourished or whose
growth patterr. s faltering and to offer particular inter-
ventions to improve their condition before i- rezches
emergency status. Generally, programs have “bree types
of resources tc offer these childrer: their families, anc
communities: “ood, medical attent.on, and education.
Since scarce resources such as fod should be pro-
vided to those with the greatest need. indizators anc
cut-off [ines sheuld be chosen carefully to incicate only
acutely malnou-ished children. Herce. those who may
have been ma.tourisied in the past but currently are
growing adequately would not be inciaded. When weight-
for-age is moritored. it is importent to loos at nutri-
tional classificazion as well as mon:hly weight gain. If
weight-for-heigntis used. children with very low weight
for their height would be included. Eact: program should
evaluate the impact cf resources s=ch as food on chil-
dren with varv ng nttritional status to determine the
cut-off lines znd criteria (nutsitional and non-nutei-
tional) for admission into the intervention pregram.
When grewth monitoring results are used "o identiy
children who reed medical attention, the variety of

categories shoLld “eflect the types of attention available
within -he referral system. As a preventive measure, a
high curve would 5 drawn to indicate children in need
of a visit tc the nearest heaith center (one professional
(121) suggests that all chilcren less than 92 percent of
the reference median for weight-for-height or any child
who hes not gainzd weight for z secord consecutive
month should reczive a cliaical exam). A high cut-off
line weuld help easure tha: children with a low mor-
bidity risk be examined “or common problems and be
given immunizations. The cut-off line for sending a
child on to a regioral health facility or hospital would
be lower. ident:fving acuzelv malnourished children by
their low weigh:-fcr-height. inabilicy to gzin weight over
time, and/or c.assification as severely malnourished
under any of a variety of systems.

All programs witk growth monitoring should include
health and nutrition promotion and education. Gener-
ally, no one should be excluded from these activities.
However, if single-subject group discussions or home
visits are planned, some scr2ening criteria may need to
be estatlishec to aveid over-burdering the health worker.
In this case cut-off points can be so high as to include
even mildly malnourished cnildren or children not gain-
ing weight during -he month. but not children growing
normally.

Motivation of Mothers anc Project Staff

One measure of the impact of a growth monitoring
project is its effect on mothers and their willingness to
change daily praczices to improve taeir children’s growth
patterns and thus their nitr tion and hea'th status. The
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choice ef cut-off points can affzct nothers’ motivation
because the cut-off points specify goals =nd emphasize
a record of accomplishment. Although -he advantage
of using oaly one line to separate the malnourished
from the well-noLrished is its simplicity , it may leave
the motner with no goal once her child is above the
line, or her child may be so far selow the line that she
will presume failu-e. During a grawth menitoring proj-
ect in Bangladesh, project personnel learned that dsing
three different cut-off points on e chijd'- growth chart
helped to motivate mothers because the: saw that the
goal (the next growth channel) weuld be reachad if the
child gained only a small amourt instead of many kil-
ograms (57).

In this same regard, realistic criteria or cJt-off points
forjudging the success of a program in Imaroving nutri-
tional status will motivate projec: staff. T4e inclinat on
of progrem planners -js to say that after a partjcular
period of time there wil] be no mwore severzly malno gr-
ished chi:dren and 1o plot the cv:-off line much higher
than can be achieved. Before following this inclination,
program planners shouid exzmine tne number of chit-
dren below various cut-off valuzs, select ng a cut-off
level that will inclide no more children than the pro-
gram can expect to contact or inctude in intervention
activities. Then consideration shodld be given to tne
ability of children -within certain age groups to shcw
marked reccvery, particularly thcse whe were mai-
nourished in the past. For many programs an example
of a realistic measure of impact would be reduction

Peopie weii in line 10 have chidrer waighed, UNICEF 7805,

in the numbezr of children requiring referral to a hospital
(those who are wastec). This goai often can be achieved
by programs unable to efect improvements in mild and
moderate!y malnourished children,

It is impo-tan: to remember that while classification
Systems are useful for statistica comparison of children
and geogrzphic areas, at the community leve| the cat-
€gory in which a child s placed must be linked with a
diagnosis and with fellow-up activities, Therefore, most
program planners are qow advocating that at the com-
munity level, the most important goal s weight gain,
regardless of nutritioral status. The simple criterion
used by the worker is whether or not the child has
gained weight. znd actions are taken based on this
outcome For the parents as well, this goal of weight
gain is a realistic goal that indicates differences that
can be noted each month. If program planners need 1o
restrict access to scarce rzsources, the weight-gain cri-
teria could be used in addi-ion to nutritional status: i.e..
those moderz:ely and severely malnourished children
who have no: gained weight could be considered elj-
gible 10 receive food. Eecause weight gain is the most
dynamic of criteria and wi’] help a program act respon-
sively to :he first sign of he problem of malnutrition,
it should be considered a Friority in defining the overall
classification system. But whatever system is selected
it must be tajlored 1o tha program and the existing
nutrition situation if'i: is to be meaningful for the health
worker.
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HAPTER

Over the years a variety of systems have been devised
for recording and classifying anthropometnc informa-
tion. The choice of a record-keeping svstem is of prime
irnportance because the purpose o moenitcring chil-
dren's growth can be achieved only wnen mezsure-
ments can be compared at regular intervals against one
another and zgainst reference pepulation values, To
enable tne hea'th worker to judge the adequacy of a
child's growth for diagnostic purposes. the recerding
system rmust be more sophisticatec than a simple ledger
on which the ¢kild’s weight and/or teight are recorded.*
[ts usefainess will depend upon & mechan.sm that
requires nc mathematical manipuiation of data by the
health worker and that illustrates vividly if the child is
gaining at an acceptable velocity.

DETERMINING RECORD DESIGN

The purpose of the monitoring activ:ty witkin the pro--
ect will influenze the range of information sn the card
as well as the format for presenting monitoring results.
Recording system variables depends on project objec-
tives for growtn moritoring. For example, are they to:
» assess child health,

» motivate and educate families,

+ assess improvements in individual children?

Assessment Of Qvearall Child Hzsaith

One purpose of growth monitoring is to help the health
worker assess the hzaith status of the indiv:cual child
in order to decide or appropriate zction and to irterest
the family in the heaith of the child. To this end. growth
information should 2e combined with othar variakles
1o ensure cortinuity of care and :ne proper identifica-
tion of the problem and the solutior.

Currently over 80 countries are using growth charts
(152). Over 25D **child management records’” that ase
the “*Road-to-Health™ graph (Figure 3A ard 3B were
examinzd at the Institute of Child Heaith in England
{128). The siudy shows the infermation most often
recorded on tke cards:

child’s 2irzh date 100%
immunization history 98
sex of child 935 (cnly 2%

had different cards

for malss anc females)
ages of siblings 607
autritional risk category 42°7

Choosing a Recording System

Other information may be useful depending on pro-
gram priorities: child fesding history (128), parents’
involvement in farn ]y planning (128), antimalarial med-
ication (14}, histo~v of il.ness (outpatierit and hospital
discharges) (14), erd mother’s nutritional status (14),

Motivation and Education of Families

Another purpose fcr growth monitoring is to motivate
and educate families. Frequently. however, the form
on which the monizoring rasults are recorded is designed
for the record-<eepers aad not for teaching purposes
or for understanding and .nterpretation by mothers and
other family members. Gften, cards provide no space
to record the action recommended to help the child and
thus foster conzinued reliance on counseling.

To meet the osbjective of using growth monitoring as
an educational tool the card must be designed appro-
priately. Designing a simple recording tool that is used
and understood by everycae from the doctor to the
village family kelp: eliminaze the hierarchical relation-
ship between the doctor anc the family, increases com-
munication between them, and demystifies the weigh-
ing process and the resuiting diagnosis.

Experience has shown tke following to be important
consideratiors in desigring a card for easy use and
interpretation.

Size of the card amd the writing spaces. The chart must
be large enough t2 be distiaguished from other papers
and to prevent loss. Its size is determined by the amount
of information to be included and the format for record-
ing the anthropometric infcrmation. Cards with graphs
range :n size Tror 16 x .4 centimeters to 50 x 30
centimeters (128).

When planning the space where health workers will
record information, desigrers should -emember that
health workers may write with large letters. (Weight
charts with a calendar svstem on the bcttom axis have
spaces between 5.5 and 7.5 millimeters wide in the
graphs of a chilc’s first three years (128).} A simple
format and larze n.ocks on the card will make it easier
for the health worker to plct the results (67) and for the
health worker arc mother to interpret the card. The
ease and accuracy of plotting are important to consider

*An exceptior is the Tam:l Nadu nutrition preject. where health
workers do nat use charts but or v ook at absolute change between
measurements (43). This same tvpe of growth velocity system has
been proposed for AT ca by Dr. Baily (13%),




in the context of the averaze growth monitoring ses-
sion, where many people have papers ¢ fijl out and
there are at most cnly two healt- workers—one to read
the measurement and one tc record i,

Space should be provided to note the raessage given
to the mother, the changes in feeding practices she
agreed to try, and the follow-up medical aitention that
was given (132). This space will remind the haalth worker
to make recommendations indizated by monitoring.
Additionally, writing the messagea o1 the card can hzlp
the health worker provide more appropriate follow-up
during subsequent visits.

Cultural context. The cultiral framework anc phiio-
sophical corcepts accepted by the mothers should be
incorporated into the card design to make the educa-
tional task easier. For example, Dr, Cutting observed
in southern India that the Road-tc-Heaith conecept could
really be adapted tc the “‘road to peace,” a philosoph-

ical concept the mothzrs already understood (31).
Additional.y, the card should use the Zppropriate native
language, ard, ifincluded, motifs and foods should also
be local. A study in Pakistan comparing three weight
cards found tha the card most popular with mothers
was the least complicatad. was written in the native
language, had Fleasing colors, and showed a picture of
a healthy baby from the Iocal province. Use of the card
appeared tc¢ dramaticaily increase the mothers’ partic-
ipation in the prcgram (67},

During fieid testing in botk highland and coastal
Ecuador /153) and in th= cevelopment of Project Poshak
in India (47), Fealth workers discovered the strong
identficaticn mothers made between colors and health
status. Red. often chcsen by westerners to indicate
danger, in tkis case was selected as the color of health,
while green and yellow were selected 1o represent
weakness and illness. When Project Poshak ended,

Health worker explains growth chart to motf-er duaring momitoring ression. M. Griffiths
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workers found that choosing a color assocation accept-
able to mothers emzbled 84 percznt of the mothers to
understand the meaning of the color bands cn the chart,

The left-to-right orientation of thke card s anotrer
variable tha: shou.d be examined more cerefully in
Middle Eastern and Asian cultures. Cards that read
from left to right are being used in countries where
people read from right to left. The raticaale for not
reversing the orientation is that educatec pzople are
flexible exough to adapt (123). Bu: no one ~eally knows
how well the village workers and mothers have SUC-
ceeded (2). It should be noted tha: at least ore weighing
program in Egypt adapted its weight card o read from
right to left in accordance with Arabic custom (81).
Unfortunately, no evaluation of the percert.ons of -his
change has bean mzde.

Symbols, names. colors, and layout should ke decided
with the help of all intended use-s, Testing should be
done with both the health worke~s, who complete the
record and explain results to mothers. and tne mothers,
who need to urderstand the results and follew the inter-
ventions.

Ease of Interpretation. The size of the spzces, the
number of lines, and the clutter of rumbers all influence
the ease with which health workers and micthers cor-
rectly interpret the chart. Lines skould bz kept to a
minimum, and only those cut-off tines (curves) which
are absoiutely necessary to determiane the appropriate
action for the child should be used. Too manv cut-off
iines or zones focuses attention =n nutrit:onal status
rather than weight gzin (190). Shading grow-h channals
may be better than clearly differentiated Z0nes,

Assessing Program Impact and :he Improvement
of Individual Children

Another purpose of growth monitoring is t¢ allow pro-
gram implementers to assess the impact of &n interven-
tion strategy o1 an individual chiki. Ofter t is erro-
neous to assume that because the child is being moni-
tored. full advantage is being taken cf the pcgram. As
noted above, program personne! shouid have space to
record the specific interventions agreed upen with the
mothers so their success can be evaluated.,

The growth racord is also used by program planners
to make community and regional nutrition profiles and
to determine program impact in a geographic area. Tc
aid in the aggregation of growth data. he simpiicity of
the chart as well as a notation o the interventions
recommended or provided to the family are crucizl,
For more detai’s on the aggregaticn of growth moni-
toring data, see Chapter 8,

It is useful to be able to collect cards after -hree 10
five years of use for evaluation curposes. Often the
measuring is doae menthly and the cards stered under
less than ideal circumstances, Therefore. -he record
should be printed on durable paper thet can withstand

considerable folging and urfolding. The review of growth
charts by the Institu-e of "hild dealth (128) found that
over half were printed on satisfactory (heavy) paper.
If the paper was absorbent anc easily ripped, ‘‘there
was difficulty maintainirg the heaith workers® and
mothers’ price in the chart’ (128, p. 140). If records
are mainained by the femily, a plastic envelope to
protect the paper both 2xzends :he life of the card and
encourages mothzrs to give it more “mportance and
better care.

Since recording systems should be tailored to pro-
gram needs. the selection of a final design should not
be made without considerable testing with the users of
the card. It is recommendad that a we l-accepted sys-
tem (e.g., the WHO chart. be initiated on a trial basis
for a few vears aad ther modified (89). The prime con-
sideration is that the format be clear and simple with
large spaces taat allow for easy and accurate plotting
and interpretzticn. A minimum manipuiation of the
information obtained frem the mzasurement decreases
error. The additional information on the card should be
only that immed:atelv vseul to the heaith worker or
the mother. o- absolutely indispensable in compiling
community statist.cs, Examples are the child’'s birth
date. sex, immun:zation status, h story of illness, nutri-
tion *“‘risk’ category, and interventiors agreed upon
for trial or provided to the chil¢ or mother. As men-
tioned above, local symbols and attractive pictures help
increase the prestige of the zard as an important record.

SYSTEMS FOR RECORDING ANTHROPOMETRIC
MEASURES

Onereason there :s such a variety of charts in existence
around the world is that pregrams use different anthro-
pometric measures. The systems described below have
been used in well-supervised situations or in large pro-
grams. They have undergone rev sion based on imple-
mentation experience and can serve as models for local
adaptation.

Although different systems may be necessary because
of varying prograT objectives. one system should be
used in a single clin.c or village and preferably through-
out a country, part:cuiarly f the population is mobile,
If more than one svstem is in use. it is recommended
that pregram implemente-s -e-evatuate nzeds and unify
systems to avoid duplication of forms and an extremely
confusing situazion for the health worker. What is cru-
cial in deciding which svstem to use is its ability to
provide the aezessary information to those working
within the program.

Recording Changes in We:ght-for-Age

Perhaps the best known recoard for growth monitoring
is the Road-to-Heglth card deve10ped_in the Ilesha
Clinic in Nigeria by Dr. Da~id Merley (93) (Figure 3).
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quacy of zrow
determinations

tical axis. First the health wor

Completed using an

The chart allows the health worker to Jjudge the ade-

th by completing a prapn that has age
along the horizontai axis and weight in
r kilograms (never both) along the ver-
i€r comrletes the indi-

for the child by filling in the first
ontal axis with the chid's birth date
(month and year) and continuing te fill the boxes month
by month until the child’s sixth birthday. At each
weighing sessior: the health worker locatas the box and
colum.n that correspond to the carrant month &nd vear.
If the calendar is completed the fi~st time the child is
seen, this procecure is not tjme consuming, The health
workerthen locates the child's waight along the vertical
axis. Drawing a horizontal line ‘nio the midd.e of the
chart. the health worker notes the ckild's current posi-

either pounds ¢

vidual **calendar
space on the horiz

Figure 3A: Road-to-Health Card, side cn=
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of family informa-
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~1ld’s first three vears is printed on
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Figure 3B: Rozd-to-Health Card, side two

Source: Teaching Aids at Low Cost
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Variations of the Road-to-Heal -} chart exist all cver
the world. Scme of the charts zdd a sixzk vear, some
add cut-offlines (see Chapter 2), while otaers bzgin the
lines in the first month of life and others not unt{l month
three or fou-. In an attempt to standard:ze the chart,
the World Health Organization puslished a model chart
for commun:ty use in 1978 (129). This chart (Figure 4}
is slowl being adopted and adzpted by countnes with
the resu't thet mor= countries no-s use only one reccrd-
ing systzm that is generally simpler anc more clear.
The WHO chart inzludes the fift= vear of ['fe anc begins
in month one, where the birth weight should be notad.
WHO bas -ecently updated their publication or, ‘he
growth chart, This new monograph The Sezond Revised
Edition of 2 Growth Chart Sfor Inernational Use in
Maternal and Child Health Care (1985), places growth
monitoring in the context of health Fromotion: it
describes the chart, kut goes fartker to demonstrate the
adaptaticn of -he technology to lecal pricrities and to

explain tke nasic concepts bekind the chart to trainers
of health personnel. This publication which is the first
of a proposad series of three publications on growth
monitoring being prepared by WHO's Division of Fam-
ily Health can =e obtained from:

World Health Crganizat.on
Division of Famly Heal-h
1211 Geneva 27-Switzer and

One adaptation initially made in Indonesia and now
used in Colomtia concerns the placerent of the boxes
where the moanths are wrtten. On botn of these charts.
the first (birtk ~onzh) bax has been shifted by half a
box to the left. This alteratior resulted from years of
field work using the :rad:ional method. Program man-
agers found :hat the healh workers always placed the
dot for the chiid’s age znd weight on the lines, not
within the space between the lines as they had been
instructed By zhifting tne boxes there is now a line
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obviously associzted with one mor.th and the confusion taught to look at the change taking place between

about whether the dot goes on the Jine preceding or weighings in zdditior. tc the relation of the dots to the
following :he box or within the space has been elimi- cut-off lines. A growth line that flattens or descends is
nated (See Figure 5), a warning sgn, as is the presence of edema. A reminder

In add:t.on to refinements in the card, the interpre- should be incladed on the growth card to consider the
tation of the results has also beea changing. Whan the slope of the line when interpreting the new entry,
Road-to-Heaith card was first used, kealth workers Programs’ suzcess with this type of card has varied.
evaluated the adequacy of growth by the position of Some problems have been noted when the calendar
the last dot on the child’s growth curve. i.e. the rela- system is not completed correctly or when it is filled
tionshig Seiween the dot and the cut-cff lines. Now out at each weighing session rather than in one sitting.
health werkers are taught that some smal chilcren who If it is filled out at each session, a month is often omit-
may fall along the bottom line on the graph zre small ted, making sLbsequent resuits inaccurate (74). Addi-
for their ag= rathe- then severely malnourished As long tionaily, a few feld workers have commented that the
as the children coatinue to gain weight (their line on graph and tae s owly ascending curve are difficult for
the graph zscends), they are not in neec o° irmediate the motner o understand.,

attention. Therefo-e, health workers currently zre being

Figure 5: irdonesia Growth Chart lilustrates Shift in Placement of Boxes Indiczting Child’s Age and

Shows a Reminder of the Slope’s Meaning in Bottom Right Hand Corner Source: UPGK
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aspec:s cf the Road-to-Health chart. Cae is the Growth
Surveillanee System used in Catholic Refje® Services’
Africa prcjects (see the final szction of this chapter).
The other the Grow Table developad in the Philip-
pines, wasg designed to be eas:er for hezl:h workers and
mothers to use and understand (F'gure 1), On this sable,
the menths of the calendar, teginning with the chafld's
birth date run along the top of -he card. and a space for
recording the weight each mon-t js provided directly
underneatt. Uncer each mon:n js g Co.1mn marked ip
kilograms to indicate the rangz of weigat for a ch:ld of
that age. The heajth worker places an X in thte box
representing the range in which the child’s weight #||s.
Four colored areas divide the ¢cart horizontally {not in
acurvettoindicaze to the mother and the health wcrker
the relztive adequacy of the grewth achieved,

The mother needs to know ttat the Y represerting
her child's weigh: should follow g straight lire across
the chart o- shoulq increase. If the x's are in the upper
portion of the tab'e and a horizontal line zan be main-
tained, -he child is gaining weight zt the oroper rate, If
the X's are along the bottom of the chart, en effort
should be made 10 help the child gain weight, If the X'

begin to descend, the health wor<er and the mother
should heed the warring that the child needs special
attention. Health werkers believe that this system
inierests motkers and is easy for them to understand,
since even with a smg ! change in weight, the progress
or decrease is clearly seen in the Tabie’s Jarge boxes
(38).

One of tne ew studies to evaluate the ease and accu-
racy with which weight charts can be completed and
interpretec was conducted in the Philippines. It com-
pared the pe-formance of nutritionists and nutrition
aides using th-ee different charts (72). The first was the
Growth Table Just described. The othar two have growth
curves. one 1s jllustrated in Figure 3, and the other (s g
Philippine adaptation, which has a smaller grid that
records the entire six Jedrs on one side of the card.
Although the nutriticnists had better scores than the
aides, the results of bot1 groups correlated closely.

There was no difference in the ease of plotting or the
ease of inzerpretation among the charts, However, there
was a differance in the accuracy of plotting and inter-
pretation and in the overal] preferenze for the charts.
The Philippine weight curve received the best scores
for plotting accuracy, while the Growth Table was the

Figure 6: Pnilippine Growth Table So_rce: UsaID mission, Philipgines
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Health werser cemonstraies use
of arm cirzwinference tape 10
Pakistarni ferhers.

ICEF 9253!8, Thomas

most accuratzly interpreted and the most preferred.
After the evaluation the mistaks made ir completing
the Growth Table was easily corrected by a minor
change ir the enumeration of the months; its accuracy
then equalled that of the weight curve. This study indi-
cates that the Growth Table shou.d receive more atten-
tion and feld testing where there are probiems with the
weight/age curve.

Recordirg Changes in Arm Circumference

The arm circumference tape is usually employed as a
screening toxd rather than a monizcr.ing tool, However,
several programs use the arm tape as a menitoring tool
and have devised cards to record mocnthly measure-
ments. Two cards are described below ard a tkird one

can be obtainec from TALC (146). The TALC card
resembles a weight-for-age chart. Unfortunately this
arm band and tape combination has the complications
of weight-for-agz cards without the advantages, so the
advantage of using arm circumference, simplicity, is
lost.

The card from Nepa. (Figure 7) has 36 thin columns
for each morth of a child’s first three years. The col-
umns are cut horizontally by three colored areas that
correspond to the divisions on the arm tape. These
areas indicate good nutrition, borderline or mild mal-
nutrition, and severe malnutrition. Each month the health
workar puts an X in the colored area of the chart that
matches the results on the arm tape to compare the
child's status over time.

Figure 7: Arm Survey Recard (Nepal) Source: Ministry of Health or UMIGEF, Kathmandu, Nepal

TN A TET TA AR SUAVEY RECORD
] EE 1 1 R
: cnld, Thentibcztion™
wir He p{,m;j STRTE AN ~"====m=mwmmeses s
g G
ot e qmTTg }
< afgt Wik At TRy -- - memweeeme -
+ ore AT 1 MH =
L] WTF}L 5;@?2'5“ FFW [ | w I
s et B 8 1’1'& VB. ! \ I Fﬂ'ﬁ'\'{ [ I l
; 'FG' b rigt] m;'
: elofelel [Elei | el ele zici [E|® elolzie] LE|2 k-
e Mendh ElEE B S S we o e BiE EE 2 S Slelelelfis BBIE B 5n ele ¥ 8% a7
smR S art Med{eine RAIEE 1‘ |1 e

29



The second syszem (Figure 8) has been innovatively
designed for use by both literate and non-litzrate heaith
workers.* Again, -he chart has thin columns for each
month. Each column s equalin length to the arm tape,
The horizontal color bands on -he chart correspond to
the bands on the arm tape. The werker measures the
child’s arm and marks the place on the *ape. The tape
ts laid on top of -he child’s chart, maich ng thz colors,
and the mark on the tape is transferrec to the chart,
Since this procedu-e only requires matchiig colors and
transferring the mark, users need nat know kow to read
or write (200}, Also, the exact momth is not important
because ths arm circumnference is ndepsncert of age
for children between one and five years o'd. The health
worker simply places the marks consecutively regard-
 less of the time bat veen monitoring sessions.

*This same type of recarding system has been designec for thigh
circumference, measurement. Thigh circumference has not been
included in this paper bezause it has enly bezn tested in one project
(134). However, it may oe of interest 1o pregram planrers, particy-
larly where workers are non-literate.

Recording Changes in Weight~for-Height

In community growth monitoring projects, height is
usually compared to weight and no- to age. There are
two types of cards currently in use. One resembles the
weight-for-age graph. and the otheris similar to the arm
tapz card used in Nepel. An example of the frst type
is from the Colembian Institute of Family Welfare (Fig-
ure 9). This chzart places height in certimeters along the
horizontal axis and weight in kilograms on the vertical
axis. Reference curves are then drawn across the grid.
For easz of plotting and interpretation by health work-
ers and mothers, the advantages and disadvantages of
this system are similar to those of the weight-for-age
curve.

The other type of card (Figure 10: is used with the
Thinness Mzasare wel| chart explained in Chapter 4.
This card, like the arm-circumference card., is easy for
the health worker to ccmalete. The health worker marks
the card in tre colored kox corresponding to the color
on the wall caart where -he child is measured ([78).

Figure 8: Arm Circumference Card (Ugpe- Volta) source: Harvard InstizJte of Inter~aional Deve'oprient,

Cambridge Massachusetts
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Figure 9: Weight-for-Height Card (Colomkia) Source: Instituto de Bienestar Farri‘iar. Bogotd, Colombia
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A System To Use With Different Charts And
Anthropometric Measures

One difficul:y thet both health workers and parents
have found in completing and inzerpreting the stancard
weight and height charts is comparing the curve made
by an individual child's entries with the backgroind
reference curves. Dr. Capone of Cathol’c Relief Ser-
vices (CRS) has s1ggested a namerical version of the
Curve to overcome this problem (143),

This proposed svstem can e used i conjunction
with any growth cnart the program may be usiag. It is
a further development of the Gr-wth Surveillance Sys-
tem used by CRS ir Africa. To date it has been imple-
mented :n Haiti. Indonesia. and the CRS programs in
Africa (142).

A numerical version of the card means that the growth
entries, instead of being indicated by a dot, are noted
with a nLmter from | to 10. so tnat -he growth process
is assesszd by hea:tn workers and parents in terms of
the abso.ute level and. more importantly, by changes
in the level (see Figure 11). The numer:cal valuz of ~he
entry depends on the relative diszance of tke entry from
the Stancarc. In Figure 11, the uppzr line is 100 percent
of the Harvard Standard. The zore abcva that line is
assigned the numbz-~ 10. The lowest line cn the chart

is 60 percent of the Stardard. and the zone below this
line is assigned the number 1. Leveis 5 and 6 are on
either side of 80 percent of the Standard. Levels 2-4
and 7-9 are rarked on ether side.

This system assumes -hat:

I) The widta of the growth levels are small enough to
rapidly detect changes in growth velocity for the timely
intreduction of preventive measures. t While this is true
for younger chiidren. the growth levels of children over
three are suffiziently wice that a child’s failure to gain
weight for zwo or three months could g0 undetected in
the recording of the growth tevel).

2) A secuznce of numbers is more easily understood
than a curve in that it conveys more clearly the notion
of a quanttativa change n growth which is necessary
to stimulate hea'th workers and parents to take action.

3} Montaly entries and a limited sequence of numbers
are easily memorized by parents. Tterefore, parents
can apprzciate and recall their child’s progress,

The advantage of this system may be greatest for
programs with extremely limited resources. This Sys-
tem enables the ‘mplemertation of a meaningful growth
monitoring program even f growth charts are not avail-
able. In a ledger in the hzalth center or preferably on

Figure 11: Exampie of the Numaricai System Transposec on the Indonesian Growth
Card Source: Catholic Selief Servizes, New York
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paper for the mother. the growth levzl can be recorded
each month. Thus, with one *“Master’” Chart ard the
numbering syszem, parents and health workers can assess
growth status (See Box).

Dr. Capone nas identified three ways of convearting
the graphic entry to a number:

1. The numbers that correspond to the ranked lzvels

are printed on the child’s growth ctart. This, howsaver,
requires reprinting tke charts.

2. Entries are converzed into numbers with the hzlp of
a transparen: averlay on which the levels and the cor
responding numbers have been traced. To %nd ovt the
number that correspoads to the entry, the health worker
superimposes the overlay on the chart. Iz has been
observed that efter a little practice, the hezith worker
learns to convert the entries into nambers #.thott the
help of the overlay.

3. Entries are convertéd into numbers with the help of
a Master Chart using a conversion table (F.gure 12).
Once the growth measurement is known, reference is
made to the Master Chart to convert the enTy into the
corresponding number, The number is then enterad in
the child’s recerd. The presence of the Master Chart
(conversior table) is necessary when indivicual growth
charts are not available and the grewth mezsurererts
are tabulated on plain paper.

With the present interest in growth monitoring and
the growing cersensus among health professionals tha:
the WHO curve is z suitable basis arounc which to
develop a local card, government agencies have bagun
adapting existirg cards and adopting new onzs. There
is greater uniformity now, at least within countries.
than just a few years ago. However, many varia-ions
still exist to meet the differing country program circum-
stances. Some examples of recording svstems currently
in use are fourd in Tasle 8.

Ledger of Growtna Data Using the Numerical System
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Figure 12: Second Year of Catholic Relief
Services Conversion Table which Covers Five
Years Source: Catolic Relief Services, New York
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Table 8:

Samples of Recording Systems Currertly in Use

AFRICA* Generally, African child healts programg =erior growth by comparing weight-for-age wi ags) va wes e either U.S. or English reference popu-
Elon values. Two major reccraing systers @e used: 1+ the Road-to-Health card with 1wo cat-off inas znd 2) the Growth Surveiilance System.
space for
reference madical in- edusantonal
cauniry prograr Mmegzure record Poputation classihcaton sysem formation messages
Botswang MG wizge Growth Boston “wo divisions: Yes Yes
curve * Above 80% o1 reterence popuia-
fion median
® Below 80% of reference Psopula-
don medizn
Channels are marked in 5% bards
CR§*~ wt ags Girowth Boston Every 5-73% irmerval Jsing reference Yes Yes
curve- tropdlatior values
tAaster Chan “we major divisions
and hinear * Above 30%
adividual card ® Below 50%
Lesotho CRS wlage Growth Boston Two div s ons; Yes No
Curve ® Ascve 80% of reference popula-
Master tion median
Chart ® Beiow §0% ¢ reference paopuia-
tion median
5% intervals using re-erence popu-
lation ‘nedian
ASIA A variety of recording systems is being vsed in Asiar child health programs. While weigri-for-age measures predominate, arm circumference
i5 useC in programs with limited resounrces. Growth curves generally use Boston -elerence populztior values with three or four cut-off lines for
nutrtionzl status categones
Indonesia MOH wi'age Growth Boston Two divis ons: the one most clearly  Yes Yes
Curve celireatec is the severely under-
nourished
® 103% "0 60% of reference popula-
lion median d-s incuished by
shaaed chan~eks to emphasize
weight zain cve- nutritional sta-
tus
* Severely ma rourished.— <60%
of ~e'g-emce papuiztion median
Nepai +IOH AC Lirearre- N.A. Th-ee divisions Mo No
co:ding
Save the wi/ht Thnness  NCHS Five divisizns ho No
Zhildren measure See cara o~ p, 3t
Thailand -ACH wlags Growih N.A, Fcu- civ signs Yes No
curve
LATIN AMERICA  Child healln care pregrams = _atin Ame-ica Jererally monitor weight-for-age. The standard grewah ead was designed 2t the Institute of Nutri-
ton for Cenral Amernica and Paramz (AR} azhoLgh most countries have mace adaztatons ir 1ne ~asic design. The card uses the Marvard
reference population and feur cu -off lines.
Brazi MOH wtage CGrewth NCHS Twa divisions: No No
curve ® hormal--netween the 90th znd
"Dth pergentile
® Lindernourished—be ow the 10th
percentile
Colombia Colcmbian Insti- ht wt Growth Colombian  Five divisions Na No
‘ute of Farrily Wet. cune detaiis—N.A,
‘are {ICBF)
MOH wiage Growth NCHS Three divisicns: Yas Yes
curve ® Narmal High--92t1-53th pereen-

tile
® Norma Low—506th-3-4 percentile
® Seve-e y maino_rished—<arg
percentile

*In many African coantrigs
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Table 8: Sampies of Recording Systems Currently in Use {cont.)

space for
referance madical in- aducatonal
country pragzram measure reccrd papulabion classification systent formeztion messages

Cesla Rica Social Securiy.

tM0-

wtage
ht age
wiht

Growth NCHS
Iurves—

seperale

ay sex

Five div sians Yes
from 95%-3% ol reference ~opulation
values on eacn curve

No

Ecuador MO

wiage

Growtn NCHS
curve

Four divisionsg: Yes

e Normal—380th-10th gercentile

® Mild malru:r tion—120th-3rd per-
centile

® Modergte malnutritiop-——3rd per-
centl e ;o0 ~3 std pts

e Severely meinourisnad— <3rd
percentile

Yes

Guatemala MO

Patalu

SEVAFS

wl age

wi bt

AC

Growtn Boslon
curve

N.A Boston

N.A N.A.

Fou- divisons: Ne
® Norral— »20% of reference
popula ion median
o Mildlv «nder~curished--20%-75%
cf -efe-ence peputation median
® Moderziely underncurist 2d— 75%-61%
of re"erence populaion median
* Severery uncernourished— =60% of
refererce ronulation median
Three civsions: —_
¢ MNormai—
>80% of reference popL ation median
* Moaerzte malnutrition— 90%-81%
of re’erence Dopulation median
& Severe ma nJtrtionm—-
=80% of relerence population
Mo

Ne

No

NEAR EAST

Cenerally Hear East chitd heath p-ograms mcnitor we-ght-for-age. The recording systes vary, tut ciien use the "Road-to-Health” pattern.

Wihin one country, two systers usually exisl. one designed by the Ministry of Health end tre otter by t~e Miristry of Soc al Affairs.

Egypt CFS

Stengtherirg Ru-
ral Heallh Care

Belena—Lpper
Ecypt

wl age

wt age

wt age

Growsh Boston
curve

Growth Boston
curve

Growih Bosion
Ccu-ve

Two divisions: Yes
e Pormel (Rozd-to-Healtr
100%-80% of re‘eremce population
mecian
e Unger-curished
. 80% of reterence Jcfulation me-
diar

Two divisions: Yes
e Normal—
95:n-£th percenile of reference
poxlatior
o Urdemou-ished-—
-.5th sercentile of refesance pcopu-
laton

Two civ siors:

& Narmai—
above £0%e of referance population
medizn

# Undenounshec—

less than 80% of reference popula-
ticn mediar

No

MNo

Moroceo \in, of Seaal Al
‘ars—CRS

MOH

wt age

wl age

Growth Boston
cure

Growth N.A.
cun.e

Two divis ors Yes
{see descnpion of Egypr CRS card)

Two divis ons Yes
delaills NLA.

No

No




CHAPTER
Tools for Measuring

Tools that can te standardizea,* that maintain accu-
racy, and that can be easily and correctiy psed are
essential for growtk monitoring =rejects. Othex criteria
for choosing instruments include: law corr, Sturdiness,
durability, ease of repair, readebit'ty, and an appecdr-
ance that is not threatening to mothar and child (). For
some projects portchility will alsy ke important.

Consideration should also be given tc the cultural
appropriateness of the instrument erd mezstrement
method. For examp.e, in areas were a beam scale (see
Figure 20) is commenly used at ‘he market, the adap-
tation of this scale for child weighing may be more
appropriate than using the unfamiliar spring scale. In
regions where mothers may objec: to Langing their
children from a hook “‘like a pieze of mear, (1) it is
necessary to use a sasket or »ox for suspend.ng the
child if the suspension method of weighirg is feasible
at all.

Measuring devices suited to the varying needs of
monitoring programs are discussed below. A brief
description of each ‘nstrument aiong with sources of
directions for making tools and the addresses of man-
ufacturers are listed 'n Appendix A. At the erd of this
chapter. Table 10 rates different instruments by the
criteria mentionec zbove., Besiaes consulting these
sources, the user should carefull” examine the set of
step-by-step illustrated instructions on the use and han-
dling of each instrtment which should accompany it,

METHODS TO MEASURE ARM CIRCUMFERENCE

The arm band can be purchased or made inexpensively
by program personnel. The mate-ia. chosen for the
band should be durable and resistan: to sarinking or
stretching. Suggested materials include strong cord,
plastic-coated cloth measuring tape used phoiographic
film (107), and paper covered with see-through plastic
tape. Each st-ip must be checked periodicelly against
a standard, in this case a ruler.

Figure 13: CIMDER and SINAPS Arm Circumference Tapes
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The begi=ning of the tape should se marked clearly
on arm bands. To avoid confusion, ‘‘zero’ should be
recorded at the lead edge of the tape and should not he
preceded by a blank portion (132). Cr, at the zero end
of the tape, a siot can be cut and the other end inserted
threugh it. The measurement can be read at the point
where the tape comes tarough the opening (138); this
is a simple method to avoid incorrect reading.

The band can be marked in centimsters, if the exact
measuremert is needed, or it can be marked in zonesg
(normal. sut-optimal, and danger) usually indicated by
culturally apprzoriate colors, (The exact ranges used
to mark the ores are discussed in Chapter 2, Table 7)
Using an “‘irsertion’ tape with colored zones assures
easy reading. recuces error, and makes arm circumfer-
ence an approp-ate measure for programs employing
non-literate nez':h workers. Now new arm tapes are
available which add age specificity to the standard tri-
colored "*Shakir strip. The CIMDER and SINAPS
projects (167 1&2)in Latiq America report an improved
predictive ability for these tapes (see Figure 13),
Although these tzpes have stmilarities, the SINAPS
tape includes al age specifications on one tape, while
the CIMDER system uses two tapes, The SINAPS tape
also has spec:al categories for newboras and women,

A second method to measure arm circumference. the
Laugesen tes: for malnut-ition, is beirg tried with vil-
lage health worsers in India, Bangladesh, and West
Africa. To perform this test, the health worker gauges
the relative thinness of a child’s uppe- arm by noting
the distance between the worker's index finger and the
ball of the thumb. No tools are necessary for the test,
but training tcols are esseqtial. These can be pieces of
wood or tubes for the health workers to practice detect-
ing different diame:ers before they work with children
(88).

*Standardization: :he ~empar:sot of the results given by an instru-
ment to a known measure (a krown weight oralergth ona measuring
tape). An instrument that can be adjusted 1o agree with the known
measure can be “ztardardizeg.™
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CHOICE AND USE OF A SCALE FOR WEIGHING

In addition 10 applying the general criteria for selecting
measuring iastruments, the choice of a scale should be
based on:

» the accurzey of the scale to the nezrest 250 zrams (9).
but preferab]y to the nearest [00 grams cr quarter pcund.
because ch.idren make small weight gains during the
second yea- {3}

» a total werght capacitv of at least 25 xilograms, or 50
pounds, for programs weighing chilcrer. under six vears
old (3);

« the ease cf reading the numbers: there should be no
confusion b=tween a pound or kilog-am: gradient if both
are on the same scale. and a direct inte~pretation of the
result should be possinle without mataematical calcu-
lations (3}:

« an adjusting mechanism that wil allow the scale to
be tared.*

Models row exist for scales that can »e manufactured
locally from low or nc cost materials, and a variety of
scales are zvailable for purchase. The advantages and
disadvantages of scalzs that are often moved or sub-
jected to rough handling are reviewed below. (Bath-
room scales have not been included because they are
known to tecome inaccurate over tzme. especially when
moved frecuently.}

Locally Manufactured Scailes

Four different designs have been proposed (9): a single
beam scalz (Figure 14), a folding scale (Figure 15), a
quadrant szale (Figure 16), and a tubular spring scale
{Figure [71.

Close a-tertion must be paid to accuracy by stan-
dardizing “he scale curing all phases of canstraction
with both :ight and hzavy weights. Knewr weights in
increments suitable fo- the scale m_st be obtained before
construction oegins. After completion, the scales must
be standardized eacn day they are used or a: each
location if moved. (If the results of the weighing pro-
gram are o be used in a study. the scale should be
purchased rather than homemade.)

Although these scales may be mo-e difficult to use
than commerciallv constructed instruments. there are
several advantages aof locally made scales 1226):

« expensc is less;

*Tare: to re:urn the needle of the scaie 1o zero. 1f 112 needle rests
slightly on ene side or the other of zero. the czale is Difficult to read
correctly. 1a the case when something Lie o basket ts hurg on the
scale. this v-eight needs 10 be subtracted telore the ¢cn.id is weighed,
If the scale can be tarec. these situatizns can be accommodated
without 1he heclth worker having to add or subsrac: from the indi-
cated weight.

Figure 14; Beam Scale

Figure 15: Folding Scale

Figure 17: Spring
Scale

Source: Appropriate Health
Rescurces and Technologies
Action Group

(AHRTAG), London, U.K.




Figure 19: Single Beam Scaie for Ciinic Use
Source: CMS Weighing Equipment, Ltd.. Landon, U.K.

Figure 20: Indonesian Scale—Dacin
Source: Nutritian Division, M ristry of Heaith Jararta, Indonesia

N

e

Figure 21: Philippines Bar Scale
Source: Nutritior Center of tne Philippines, Maniie, Philicpines
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* health werkers gain new understanding and skills:
* community members can become involved:

* local manufacturing derystifies the process of weigh-
ing babies:

* participation in the construction process elicits inven-
tiveness, imagination. ard problem solving from the
“manufacturers™ encouraging self-reliance;

* local weight un:ts can b= used,

Commercially Manufactred Scales

Single Beam Scalzs. Single beam scales are easily
maintained and reraain accurate over time. Two types
of single beam sccles are used in growth monitoring
projects,

One tvpe, cemmonly usec in clinics (Figure 19), is a
tabte or small foor modz] or which the child can sit or
stand. While tkis t+pe of scale eliminates the problem
of suspending the scale and usually is not threatening
to the child, it canno: be transported without a vehicle.
Also, these scales are generally the most expensive.,
Since 50 many mcdels are available, specific scales
have not been reviewed. a.though addresses of distrib-
utors are given in Apperdix A,

The second type of sing'e beam scale is called a bar
scale because taz beam is free hanging. An individual
can easily transport these scales if they are made from
light materials, Such scales are widely used in Asia.
Some countries (e.g., Indonesia) have adopted the scale
used in the local merkets (Figure 20), while other pro-
grams (e.g., in the Fhilippines) have made minor alter-
ations on the tradi‘ional scale (Figure 21). See Appen-
dix A for a description of -he following scales and
ordering informazion:

* Philippine Bar Sczle

» Kumudini Bar Scaie (Bangladesh)

* Chinese Wooc Ba- Scale (Thailand)

* Tansi Bar Scale (Tamil Nadu, India, and Korea)

Dial-faced Spring Scales. Two tvpes of spring scales
are commonly used: one is tubular {Figure 18) and the
otheris dial-shaped (Figure 22). Outside Southeast Asia
the dial-shaped sczle is prcbably the most popular. It
is light (2.75 pourds or 1.2¢ kilograms), durable, com-
pact. and easily transported. In the past, field workers
complained that the springs inside the scales rusted and
that within a few years -ha parts or the entire scale
needed to be replaced (50, 67). The scales currently
available have gone through = number of changes and
are much more durable. Intenal springs now have teflon
coating. and a p sstiz face protects the needle on the
front of the scale The scale =ase is either stainless steel
or enamel. These scales are azcurate and easy to use;
on the other hand. thev are the most expensive among
the easily transportable models,



Figure 22: Cial-Shaped
Spring Scale

Source: Teaching Ads at
tow Cost

Figure 18:; Tukular Soring Scale Source: Salter
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A description of taz following scales and ordering

information is found in Appendix A.

» ITAC Moedel 300
» Salter Mcdei 235

» CMS Model MP25 and Model DM20

+» Marsden Model 165

Tubular Spring Scales. Tkese scales are extremely
light, easy to transport, and convenient for weighing
newborns (Figure 18). However, they have not proved
durable over years of use, and they are not as easily
read as the dizl or beam scales because both the marker
and the space between unizs are small. To facilitate
reading when the scale s used to weigh newborns, a
colored stripe can be painted or taped on the scale at
the 2.5 kg (5 Ib.) mark. Tken the health worker or
midwife can qu:ck:y make the critical judgment as to
whether the infent has & low birthweight. Appendix A
describes and g.ves ordering information on the most
durable scales:

* Chatillon IN-50 » ZMS3 Plastic Tubular Weigher
* Super Samsor. « ITAC Model 100

Springs. A new tvpe of weighing device, a spring, is
currently being developed at The Institute for Child
Health, Universizy of Lencon. This spring stretches
from |-17 ¢ms accurately at I kg. per centimeter. With
this spring the mother sees it stretching further each
month as her ckild gains weight. To record the child’s
progress, the spring cperates in conjunction with a
chart where lem= kg and 2 dot can be placed on the
chart indicating how much weight the child is gaining.
A similar spring is being developed for newborns which
will allow the infert to be weighed more frequently
than once a month and for changes in weight to be
easily detected.

Digital Scales. Currently, a small, light digital scale
is being developed for fizld 1se. One advantage of this
scale is that it disgplays the exact weight, so the health
worker or midwife does nct need to read the weight
from a continuum of numbers. One disadvantage could
be that the scale operates on Datteries (although it could
be adapted to sclar batteries). A description of the scale
and an address for more information are found in
Appendix A.

Another tool in the development stage, “Birthweigh,™
is a low birthweight indicatcr, This tool is essentially a
hook attached to a szeel boop through which a window is
cut which gives the worker an indication of whether the
newborn is ghove or below 2500g when the child is
suspended in a sling or scarf.* A qualitative reading of
the child’s weight s given by displaying bands of color
through the window If the color is blue the infant weighs
maore than 2500 g. If any vellow appears the infant weighs
less than 2500 g and should be considered at risk. It is
hoped that eventuallv this indicator could bz made locally.

*PATH. *Letter to D. Zebu.a June 28, 1985, Seattle, WA,
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Methods of Suspending Both the Scale and Chiid

All of the scalzs described above, except for the tatle
or floor models of the single beam sczle, must be sus-
pended so that the fzce of the scale or the 2eam is at
the measurer’s eye level. Health workers must plar
how the scale will be suspended before arrivirg at the
weighing site. Usually a place can be found a: the
weighing site to secure the scale: a tree branch, a house
beam, or a beam on a drying rack If suspending the
scale presents a probiem, a tripod cen be constructed
at each locale. Weighing should never be endertaken
unless the scale is abselutely secure,

Locally made hangers can be used for suspending
the child. It is »est to have 2 sling :hat will envelop
extremely young children and hold tkem norizontally,
s0 there is less chance that they will be urcomfortable
and cry. For older chiidren. pants with z suspension
strap have beer recommended as wel] as seats or boxes
constructed to hold tke child as comfortably as possi-
ble. The difficulty of fitting the child inte the pants often
undercuts the portability and storage advantages of this
method. Figure 23 shows examples of different suspen-
sion methods (8§9), Flgures 24 and 2¢ show a good
method for putting the weighing pan:s cn 2 child (183).

A recent inncvation i suspending the child from the
scale is the “*Wilkenson Damper®” (88). A pieca of inner
tube is placed between the scale and “ke child to help
reduce the swing of the needle carsed by an active
child (Figure 26).

Standardization of Instruments

It is crucial tha: all instruments be standardizad each
time they are moved or before each day of heavy use,
This is especially true for scales that receive rough
treatment and tket are occasionally overloaded. Scales
can be standardized one against the other to ensure that
with the same weight they all read identically, or that
one scale continues to record the seme weight when
the same object is weighed. No weli-iested method
exists for standardizing when standard weights are not

Figure 23: Suspension Methods

Figure 24: Heaith Worker Places Hands Through
Weighing Pants Source: I, Shorr

Figure 25: Child's Feet Are Grasped and Legs
Pulied Through Pants Scurce: I, Shorr

available. One recommendation is to use sturdy plastic
bags that can te marked and filled with water (62). The
bags are easv to carry and fill in vilages during super-
visory visits. Any readily available object can become
the stancard for testing a scale that remains in one
place.

Additional'y, i the health workers come to a center
for periodic training. thev should bring their scales for
maintenance and standarcization.
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Figure 26: Hanging the Scale Using '“W |xensen
Damper’ Source: Cr. D. Morley
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BOARDS FOR MEASURING LENGTH AND HEIGHT

Measuring height requirss an instrument for each of
two measurements: for caildren under two, recumbent
length (the length lying ¢own), and for older children,
standing height. A well-cesigned measuring board can
be used for beth. There .5 a temptation, when measur-
ing length and height, -0 place the child against a mea-
suring tape and to glancz at the top of the head and
read the measurement. "o obtain an accurate reading
is more difficult and requires a board 175 centimeters
long with a sliding piece perpendicular to the backboard
on one end and a fixed piece perpendicular to the back-
board on the other end Figures 27 and 28.

Boards can be purchased or made .ocally and plans
are available for constructing a well-tested board. Many
designs have been tried. It is important that the move-
able piece have a wedge on one side to ensure that it is
held perpendicularly -o the backboard, whether it is
part of the inst-ument, wall, or a table. The moveable
piece should aso have guides, or two tape measures
should be attzched to the backboard (boards, walls, or
table) to ensurz that the moveable piece will be held
level, and will read the same on eithe- side (see Figure
29).

Sources of commercia_ly available -ools and of plans
for constructing measuring boards are found in Appen-
dix A.

Figure 27: Measuring Board for Height or Length Source: Prof. O. Koksal for WHC (38)
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Figure 29: Top View of Measuring Boarc
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“THINNESS MEASURE” WALL CHAHRT
MEASURES WEIGHT-FOR-HEIGHT

Arelatively new toolis :he weight-for-height wall char:,
or Thinness Measure, developed in Nepal by Save the
Children Fund and the London School of Hygiene and
Tropical Medicine. The chart is large (140 cectimeters
by 100 centimeters) and printed on plastic-coated paper,
so that it can be folded and easily transported. 2t shouid
be taped or nailed to the wall with the bottom of the
chartat g-oundlevel. Use of the char- does not preciuds
weighing. but the task of measuring he:ght is slightly
easier. After being we:ghed, the child stands against
the column corresponding to his or her weight, The
health werker then notes the color »and at the top of
the child s head. The color indicates the nJitritional
status or risk category for the child (Figure 30:.
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Figure 28: Child Height Measurement
Source: I. Shore

This method, using a weight-for-height comparison,
is most effective ir areas wrere a large portion of the
child population is stunted. Although individual growth
cards are available for use w:th this chart, the best use
for this tool has been in screening for acute malnutrition
rather than mon:toring growth.

The advantags of this wall chart is that it allows a
direct reading of the result and does not require plotting
or transposing results from other charts. A thinness
measure length board is be:ng developed, since the
wallchart is only for childrea over two vears of age.
Additionally, life-size cut-ou:s of children are available
for use in training. References on the *‘thinness mea-
sure’’ are given in Appendix A.



Figure 30: Health Worker and Mother Measuring
Child on Thinness Chart Source: London

Schoo! of Hygiene and Tropised Medicine,
Londaon, UK.

CHILD DEVELOPMENT CHARACTERISTICS AND
LOCAL EVENTS CALENDARS HELP DETERMINE
AGE

In areas where birth certificates or other official records
are not available, several techniques can help health
workers and mothers estimate the birth date or the age
of a child,

+ The mother should be asked which children in the
village were born at approximately the same time as
her ch.ld. If these children have known tirth dates,
then the unknown birth date can be estimated.

» The child’s approx:mate age can gz gauged by court-
ing the number of teeth present ard noting cther devel-
opmental characteristics. In Malawi health warkers are
taught to estimate the child’s age in months by adding
six to the number of ~eeth the child kas (14). If the child
has three teeth, (s)he is probably about n:ne montas
old. Below is another method taken from Frding the
Causes of Child Manutrition (19},

« A local events calendar has preven useful in helping
mothe-s remember more precisely when thair childran
were horn by associating births with a local festival,
harvest, planting, or disaster. The under-fives clinics
in Malawi use local calendars (14). In India events
calendars are printea centrally by the Voluntary Health
Association of Indiz and distributed to health workers
who complete the calendar with local or regiconal events
(83). The completion of a local even:s calendar might
be a useful activity to introduce during hearth worker
trainirg.

Table 9: Method of Estimating a Child’s Age

The child s like this: So he is this old:

No teeth

Can't =it alcne 0-5 months
Has 1-6 “eeth

Can st adone 6-11 months

Can't wak a.cne

Has 6-18 testh
Can walk
Knows a few words

Has 18-20 teeth
Walks well
Starting 12 talkk well

12-23 months

24-35 months

Walks and runs well
Talks wel

Has not yet ost first baby
taoth

Be caraful: You should never look at the size of a child
when you are guassing his age. If the child is
malnoutrished. tis small size will make you think he is
younger than he really is,

36-59 months

Brown (19) recommends that before using a local
calendar, the health worksr approximate the child’s
age and birth date using developmental characteristics.
The range in tae possible 2irth dates then can be nar-
rowed by using the loca’ events calendar.

« A conversion table shou.d be established for reg’ans
that do not use the twelve month calendar. In Indone-
sia, for example, it was necessary for Javanese mothers
to translate their children’s birth dates from the Javanese
calendar before they could complete the growth charts,
which are printed for use in the entire country. A con-
version table was printed centrally and distributed to
all village workers in Java (113).

Health worker ard scale in Indcaesia. M. Griffiths

43




'

Table 10: Comparison of Different Types of Measuring Tools

Accuracy! Ease of use Taring Sirdiness! Ease of repair Readapitty Non-theeatersng  Fortability Cost (US3)
standardization durakitity appearance
Arm circum-  Subject to Use of strip BLA 2 3 3 3 3 Very reason-
ference tape observer er- easy but able
ror. Pulling  often difficult
tape too tight o take mid-
arm measure
Locally men- Scale may Dependson  Usually no 2 3 z 2 3 Reasonable
ufactured not be as ac- construction,  mechanism
scales curate as  but after
commercially training not
manu- difficult
factured
scales; main-
tenance may
be a problerr
Single beam Accurate anc After training  Yes 3 2 z K 1 50-100
“clinic” can be not difficult if stationery)
scales standardized
Single Accurate and After training  May not 3 3 g 2 3 20-30
beam—frez can be not difficult hava ta“ing (if local) Depends on
hanging standardized mechanism 2 weight
scales ’ {if Imported)
Dial spring  Accurate and After training ~ Yes 3 2 3 (althcugh a z 3 40-60
scales can be not difficult probler wih
standardized swing:g
needle;
Tubular May lose ac- After training  Yes 2 2 2 2 3 11-37
spring scakes curacy not difficult
guickly
Length/ Shouid be  After training  N.A. 3 3 3 & 2 Can be lo-
height accurate and not difficult, Depencs on cally manu-
boards easy to but needs weight factured or
standardize two people purchased
for accurate 10-126
measure
Weight/ As accurate After training  N.A. 2 Need to or- 3 ke 3 Chart and
height chat as scale and not difficult, der new Scale may scale, 50-60
method of  but needs chart or re- be prablem
taking height two people draw old
for accurate char
measure

Key: 3-excelient

44

2-mediozre  1-poor

M.A.-not apnlicable



CHARTER!

Program Organization

Ideally, growth monrtoring progrems form part of con-
tinuing heaith care services operating in all communi-
ties. A broad health care strategy that integrates growth
monitoring and allows the differeat adminiszrative and
care levels to cooperate can make optimal use of growth
monitaring in provicing comprehensive services.

Over the years, the location an¢ structu-e of moni-
toring programs have tended to dictate therr purpose,
definirg two different (but not mutually exclusive)
strategies. (148). The first is ar. educatioral strategzy
which emphasizes family and community responsibility
for child health. This strategy is found ir programs
implemented by local workers in the community. The
second is a screening strategy which is directed toward
improving the qualizy and efficiency of the health svs-
tem ir providing care to young children. This second
strategy predominates in clinic-based growzh monitor-
ing programs. For too long these strategies have been
implemented singly" it is now tire for them to be prac-
ticed together.

Unifying these twn strategies to create a growth mon-
itoring program capable of delivering quelity service
necessitates active involvemen: of every .evel of the
program infrastructure and each level’s acteptance of
specific responsibil:ties. At this time there is evidence
that this is not alwavs occuring. Major eduzational znd
organizational efforts continue to be requi-ed.

Usually there are at least four organizaZional levels
to consider—a central, coordinazing group: a mid-level
managing group; the community; and the family irself.
In such an organizazion, the central level provides pro-
gram guidzlines, logistical suppart (records, measuring
tools. transportation), training guides, and some super-
vision. The mid-level staff offers inservice training,
supervision, and backup logisticzl support. The com-
munity supports its local growth monitoring project and
village workers and ensures that the children in need
of help receive it, zither in the communitv or through
refer-al to a facility offering more services. Program
organizers should ~emember that the scale of a project
will influence the interaction between communities and
the central office. Project dynamics often change when
smal. projects expand to regional or national scope.
And finally, the involvement cf the familv as a whole
is nezessary to create an envircnment conducive tc the
child's sustained growth.

ROLE OF THE CENTRAL LEVEL

Program goals are reflected in guidelines produced at
the central level, which specify measurss, reference

population, ctt-cff points, ~ecording system, and tools.
Other policies to be establ:shed centrally, but based on
local conditioas, includz those concerning periodicity
of the monizering, children to be included, structure
and staffing of menitoring sessions, and use of the results
to decide apprepriaze intesventions.

Establishing Periodicity and Selecting Children to
be Included

If the educatioral and screening strategies are to be
combined, the recommended frequency for monitoring
is once a month. However, the decision about fre-
quency will be infltenced by:

» the sensitivity of the chosen indicator to small fluc-
tuations;

« the nutrition profilz of the local population by age;

+ local resources for supervising the program, for pro-
viding growth charts, and for carrying out the interven-
tions indicated by monitcring; and

« the time ccnstraints on community workers and the
families bringing childrer to monitoring sessions.

Because weight changes much more rapidly than height
or arm circumference, programs monitoring weight may
benefit from weighing ckildren monthly while height
and arm circurrference may not need to be measured
more often thar. once every three months.

If the mezsu-ement is taken monthly, it should be
remembered tha: growth monitoring takes time.
Depending cn a variety of factors (including whether
the worker is = volunteer or a paid member of the health
system), this time rmav vary from a partial day once a
month to several days a month. If multiple measures
or house-o-hoase visits are require¢, the amount of
time will increzse s.bstantially. »

In a commurity program in Indonesia, village work-
ers with growth menizoring and home visitation com-
mitments speat an average of one and a half days per
month compared o oae half day per month by volun-
teers responsible for only working at a weighing session
(170).

To achieve tae dasired frequency of weighing (espe-
cially of high-r:sk children), while not overburdening a
communizy or clinic program, it may be necessary to
examine alternatives:

v Structure the sessions so that the children can be
weighed or measured at a central location. Home visits
for -ndividual consultations can be made another day.
When the worke- only needs to se: up the scale or
height board oace, subsiantial time is saved. However,
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there may be severe tradeoffs in program paricipatior.
Efforts -o increase ths availability of the services may
indicate the need to have sessions extremely close to
family homes, hold them at different hours, or changz
the day of the week. Increasing participation requires
close comriunication with the community,

* Establish priorities cccording 1o the age of the chiid.
Ifresources are scarce, the priority age group ‘o include
in growth monitoring are children under *hres years of
age. The Nutrition Inzervention Pil=t Project in Indo-
nesia weighed all children under three every month and
took their heights once every three months (113). In
the Patuiul Project in Guatemala, children under three
are weighed and measured every three months, aftar
which they are weighed every six months urtil the age
of five, and annually after age five (34).

Because growth faltering may occur in the frst crit-
ical months of an infant’s life it is Important to enroll
the infant within the first month of I'fe {190). The card
should begin with the infant’s birthweight or an indi-
cation if it was above or below 2.5kgs. Since health
workers are not always attending the birth, erroliment
should be coordinatea with hospitzls and traditional
birth attendants,

* Establish priorities azcording to the nutritional states
of the child. Nutritional status determines the fre-
quency with which children are monitorec in other
projects. In the Philippines only severely malaourished
children are weighed every month; cthers are weighed
every three months (108). Similarly, in the Kasa Project
in India the children wno are nutritionally *‘ar risk’’ —
those who have low nucritional status. fail to gain weight
over three months, lose weight over two months, cr
are sick—are weighed =zvery month. Dther chi_dren are
weighed svery three maonths (105).

In a CRS project in the Dominica= Republic. partic-
ipation criteria include both age and nutritioral status.
All child-en under five are weighed once every six
months in crder to corpile a community profile; then
high-risk children are selected and weighed monthly.
These children include all those unde- two and children
three to five who are classified as malnourished or who
have not gained sufficient weight (154).

Whatever guidelines are established, they should be
consistent with the twir goals of increasing community
participation in monitcring sessions and of cerrecting
growth faltering before it jeopardizes kealth status. To
ensure that program guidelines in fac: promote program
goals, it is essential that central-leve. planners be sen-
sitive to negative reperzussions as evidenced by com-
munity attitudes and actions. For example, what hap-
pens when programs ask mothers with well-rourished
children to come less frequently? On the one hand,
attending the sessions takes time needed for other
activities. so mothers may be happy not to have to
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bring their children. However, if mothers of healthy
children are “‘rewarded” by not having to come, this
may give the monitorirg session an unwanted reputa-
tion as some:hing only “‘problem’ mothers have to
attend.

Likewise, some programs give growth cards only to
mothers witk: malncurished =hildren to reduce program
costs (91). Possibly, not receiving the growth card,
which other rsthers value. will not be easily under-
stood by a mctker who wznts recognition for her healthy
child. Or the card mav lose its vaiue if it becomes
attached to having a sick bzby,

Structuring the Monitoring Session

Another area in waich the central level can offer guid-
ance is in the basic struc:uricg of the session and ensur-
ing proper preparation and logistic suppert. However,
planners with limited fiel¢ experience assume that growth
monitoring—vveighing and measuring children—is easy.
While it need not be complicated. it does require plan-
ning and supervision. Without this support, the result
is chaos at the 3€sSICn, (naccurate measurements, errors
inrecording, and no sarticipation by the mothers. F irst,
a sufficient number of czrds and the PrOper measuring
instruments in working condition must be available to
prevent last-minute ‘mprovisations.

Second, village workers need training not only in
weighing and measuring techniques, but also in man-
aging the session (se= discussion of training in Chapter
7). Properly planned sessions flow in a way that mini-
mizes the time the mothers “vait, decreases confusion
during the actual measuring and recording, and helps
ensure that each mother is inzluded in the process and
involved in discuss:ng her child’s resuits.

Morley has cutlined a series of steps or stations that
should be esta=l:shed at ezch growth moenitoring event
at under-fives clinics (89), These stages have been
adopted for sessions outside zlinics, such as those con-
ducted in villages in Indonesia (20). If the activity is
done house-to-house, one werker is respensible for all
of the steps; i the activi‘y is done at community ses-
sions, heaith workers can divide the work, and it will
move faster. Depercing on the ability of qealth work-
ers, between 10 and 15 children can be weighed per
half hour at a community session, not including the
educational counseling or diszussion, To maximize the
effectiveness o7 the education component, it is rec-
ommended that the group at one session be no larger
than 20 to 25 families (179). This number of children
can be handled ir. & few hours without much confusion.

The basic stens follow:

* Registration: The child is looked over for physical
signs of illness The card b-ought by the mother is
checked, and the imrunization status and completion
of other health activizies are noted. Other appropriate



records are completed. The carc should remain with
the mother.

« Weighing or Measuring: The mother and child pass
from a general waiting area to the place where the scale
and/or height board are set up. Th.s area should be
away from the confusion of the registration area. The
village workzr and the mother weigh and m=asure the
child.* These resul:s are read and ancther hzalth worker
completes the card with the mother. The card remains
with the mother.

» Discussion of Results: The mother and child then
proceed to the area where the results are interpreted
by a village worker and solutions or interventions needed
to correct any problems are discussed. (More details
on this step are provided in Chapter 6).

Integrating Growth Monitoring with Other Project
Activities . .
The central level can play an important role in providing
the supporting, preventive medical services needed to
act on monitoring results, Growth monitoring should
not be an isolated activity. Simply obtaining growth
monitoring results solves nothing unless they are closely
linked with some interventions. Dzcisions on which
interventions should be tried and when they should
begin and end should be based on the growth monitor-
ing results and an assessment of the effectiveness of
the interventions on the improvement noted in a child’s
nutritional status. The health worker should look at
both the child’s diet as well as his‘her physizal state to
decide on appropriate interventions and referrals. A
variety of chronic and acute infections contribute sig-
nificantly to children’s failure to gain weight. Thus, it
is extremely important for growth monitor:ng programs
to look beyond nutritional canses and solutions for
explanations for poor growth.

Medical Interventions. At the monitoring session,
mothers can be asked a few basic cuestions about the
change in their child’s growth pattern to determine if
diarrhea, tuberculosis, an infect:on. or other illness is
the cause of the growth failure. By repeating the ques-
tions and explaining their significance to the mother,
the health worker can alert her to particular danger
signs.

Some of the interventions are begun at the monitor-
ing sessior. Usually, these arz preventive medical
activities carried out in primary hezlth care programs.
In most areas, particularly in Africa, the growth mon-
itoring session provides a time te give the child needed
immunizations. In the Philippines, vitamin A capsules
and a ferrous sulfate preparation are given to the under-
nourished child. Additionally, deworming medicine is
provided to some children, although not to the severely
malnourished until they are rehabilitated (2).

* A protocol for weighing and measuring is presented in Appendix
B.

Algerian youngs:er recetves aigh-protein lunch. ICEF:;6493

Unfortunarely, some programs do not have the sup-
port of an actrve primary health care program. In cases
of minimal resocrces at the community level, medical
backup may 2e Lmited to referral to another facility or
program. In ndonesia, for example, a referral system
has been estaolished as part of the community weighing
program. Chiidren stay ir. the village weighing program
if their weight increases. Those whose weight has not
increased for tkree months are sent to a village reha-
bilitation program where thev receive food supple-
ments. Those who are s.ck are referred to the health
center. The complete system bases each move on the
weighing results (See Figure 31).

Feeding Programs. Whether food programs are oper-
ated at the c:inic or community level -he advantage of
adding a growth monitoring activity cannot be over-
emphasized if the food program is interested in achiev-
ing more than just food distribution. Growth monitor-
ing, due to irs direct link with educational activities,
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Figure 31: Nutrition Referral System—Indonesian Family Nutrition imorovement Program (UPGK)
‘ Scurce: MWutrition Division, Ministry o* Hea th, Jekarta, Indonesia
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provides a way to targat advice for home rekabilitation
and also signals the children most in nezd of food allow-
ing their progress to be monitored.

An evaluaticn of a Moroccan feeding program stressed
this combination of acrivities:

To improve -argetting of the most vulnerabke groups,
it is essential that scarce food resources be allccated on
the basis of rutritiona! status as weil as ircome level.
.+« A uniiied and cemtralized record keeping znd man-
agement svstem shou.d be instituted in feeding »rograms
so that progress can 2e properly moniicred and impact
fully doctmen:ed. The additional resources and effort
required are well worta it (45, pp. ii and iii, 45,

If food is to oe tarp=tted, i.c. given orly to certain
families bringing children to be weighed, ex-reme cau-
tion should te used in deciding how to orgznize food
distributior. in relation to growth manitor’ng. Frogram
planners in some Af-ican programs have =oted that
when food :s targetted, those receiving foog feel stig-
matized, and ozcasiorzily husbands wi'l not zllow their
wives and child-en to attend the program (14-. In Indo-
nesia a similar phenomenon is observed, although the
food is seen s a reward and therefors causes mothers
with healthy caildren to feel cheated (55. Therefore,
the nutritioa program in Indonesia separates monitor-
ing from focd cistribuzion. Mothers with malmourished
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children must return to the village center to receive
food and instruztions about its use at another time (a
tactic that is practical only if the center is close, and
the extra session is not long).

In a commurity autrition program in Tamil Nadu,
India a similar strategy is uzed. Children who are not
growing must retura each day for a feeding program
which provides a snack food to be eaten at the center
(49). Using growth monitoring to select beneficiaries
for the feeding program has meant substantial savings
on food in Tamil Nadu witho.t, it appears, jeopardizing
children’s lives (197). In spize of the cost savings, one
critic (149) views the grow:h monitoring activity as
impractical and unnecessary for the national program
because of imp.ementaticn problems (assumed to be
inherent). The critic feels tha: food should not be denied
to any child in a poor Indian village as this may jeop-
ardize their well-beiag if not survival.

Educational Activities. Educational activities should
be coupled with growth menitoring, whether or not
there are resources for medical interventions and feed-
ing programs. Educational advice needs -o be precise
and oriented toward improving one or two practices
which will help a c¢ald gain weigh:. Central-level staff
can work wita mic-level and local workers to define



the messzges. make appropriate local adaptations,
develop the materials, and formulate a training curric-
ulum in the cse of the materials, More infcrmation on
educational activities and training is proviasd in Chap-
ters 6 and 7.

Decisions that are made at a cencral level need to
reflect loca: realities: the perceptions of program par-
ticipants znd the community in gensral sheuld be con-
tinually sought and evaluated. And while the plans for
the actual monitoring activity are important, emphasis
should be placed on use of the results to buiid a program
which wili make a difference in chi’d grow-h.

ROLE OF THE MID-LEVEL WORKER

The mid-level worker plays a critical and cften siighted
role, in ensur.ng the success of a monitoring program.
Whether organizationally based at a district office, health
center, o- other facility, the mid-level worker is the
principal previder of supervision and program manage-
ment. This person must balance central-level goals and
guidelines with the realities of program implementa-
tion. As -he communication link betwser the central

and loca. levels, the mid-level wecrker should be a

knowledgeasie and active participant in tne processes
of each. Whiie these supervisors need 1o collect infor-
mation for ceatral-level program monitoring, their most
important tasks are local-level follow-up, guidance, and
detection of potential problems cr misunderstandings.
This invelves working not only with program persen-
nel, but zlso directly with program partic:pants.

A well-des_gned form for superv:sory visits can facil-
itate communications and enhance the qaality of the
supervision provided at the local level. A great number
of forms exist. The example belcw is from an Angolan
project (145}, which was institut:ng a villzge-run mon-
itoring program. This form is of interest because it
attempts to cuantify progress made in implementation.
One element missing from this form is the reaction of
parents to the idea of monitoring.

ROLE OF THE COMMUNITY

Enlisting ke support of local leaders is a first ster to
ensure the success of a monitoring project m most
countries (20, 92).

Because = monitoring program s one in which all
families wich voung children should par:icipate, com-
munity support needs to be broadly based. Therefore,
“|ocal workers'’ should include not only political lead-
ers but also religious and informal leaders. Several
programs recently have begun to work closely with
religious leaders, For example, national programs in
Colombia and Brazil are working with the Catholic
church, from its national offices to parish priests to
inform tham about the program end gair their support
for activities at the Jocal level. _ikewise. in Indonesia

the national program has designed special materials for
Islamic leaders on nutriton, emphasizing monthly
weighing and adequate growth. Local Imams are
encouraged to tals with fatkers about the health of their
children and fathers’ partcipation in the community
prograrm.

A consistently importaat role for both male and female
community opinion leaders is that of motivational agent
to encourage participation in the project. In most cases
their invo_vement must go beyond explaining the ben-
efits of grcwth menitoring for potential health and nutri-
tion improvement, to actually participating in the ses-
sions and speaking with “amilies on informal occasions.
They also might assist in organizing community social
events, stch as lotteries, which serve to promote par-
ticipation by all at the mon:toring sessions. In this case,
tickets for a lottery could be obtained only at the growth
monitoring session. Additonal tickets could be given
to any mother whose ctild gained weight (52).

Other ideas for activities that can be organized on a
communi:y level to eacourage participation in growth

Figure 32: Evaluation Form for Weight Chart
Introduction Assessment

Score for each item

1. Number cf chares filled in

— 1009 of target (8)

— 75% of targst (6

— 50" of targst 4)

— 25 of target (¢]
2. Master chari of the child cliwic population

— 2 master charts made comrectly (4)

— 1 master chart made correctly (2)
3. Identificaiior of common chkart errors (%)

{clinic staff must discover eight mistakes

on the evalnztion sample chart)
4. Use of weighing scales

— knowlsdge ard practical demonstration

of balance scale taring (2}

- correct reading of weight on Salter scale (2)
5. Observations on filling in of charts

(20 rancom charts evaluated,

— child’s ca.encar filled in according to rules 2)
— year registere< against birth month
end January (2)
— size, positien, and linking of weight dots
made cor-ect.y (2)
— administrative informaticn (4]
6. Frequency of visits (in last taree months)
— chilc attended three times consecutively (4
— chilc attended once in any two months 2
7. Regular home visiting perfo-med 4
8. Clinic education giver to methers
on the importance of the we ght chart (2)
9. Contact and collasoration cffered
— by the Angokn Wemen’s Organization (¢]
— by cther .ocel leaders (2)
10. Identifizazion of children at risk
with appropriate action taken €3]
Maximum score 500

Source: Delaheye, P, **The Introduction of Weght Charts in Angola:
Some Aspects cf Project Imzlementation.” Assignment Children
(61/62) 1933: p 280,
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monitoring include giving each mother a card that is
marked at eack session she attends. After tke 2ard has
been completed, she can present i- to a loca. merchan-
for a prize (55) Coupons can also be used as an ircen-
tive for methers: initially they may be giver for atten-
dance, then for those children that show waight gain.
and ultimately for maintenance in the upper portion of
the growth card.

The community czn organize a small fair or bazaar
at the time of the session, or hold the session or market
day (110). Orgenizing a fair may be especially practical
if there are smell handicraft projects in the communizy
that produce items useful to communizy memkers.

Besides participating in the monitoring sessions,
community members should also take resporsibility for
examining the rasults (see Chapter 8) and planning their
own response to the problems that arz highlighted. For
example, in Indonesia and Nepal commurities have
begun their own supplementary feeding pregrams for
malnourishad children. These prog-ams use Iacal foods
and are furded by money collected from the women
who attenc the monitoring sessioas or loczl meeting
(70, 80). In Nicaragua, women orgznized to cbtain free
or subsidized food from outside the commrunity and
then gave or sold it at cost to families with malnourished
children (5C).

ROLE OF THE FAMI.Y

Although the community can do a great deal to orga-
nize, promote, and act on the results of growth moni-
toring, the real involvement and commitment rmwust come
from each household with young children. This
involvemert and cormitment is strengthenad when
family memibers can interpret monitoring resu ts, decide
ontheir own interventions, and witness changes in their
children (67, 83}. Although involvement of zil families
to this extent is not z simple or quick process, it is a
necessary and basic goal for growth monitoring oro-
grams if thev are to benefit the children who participate.

Two pilot projects (67, 98) have attempted, ‘with some
success, to place full responsibility for growth moni-
toring with the mothers: mothers weigh thei- children
and help mzinta:n growth cards. Although th:s may not
be practical for alt areas, even if mothers do not weigh
and measure their children alone, they should »e trained
and share in the respcansibility at ezch step.

All programs can use the growth card -o begin
encouraging participation. It has been reported tha: the
mothers’ erthusiasm and participation in & prog-am
increases when they are given the growth cards (50).
Possesston of the card is a clear indication to the mother
that she shares ir: the responsibility for her child's health.
Other advantagss include decreasing the amoun: of
time mothers wait for workers to find and refile records
(101).

Health workers' majer criticism of this pelicy, -hat
mothers lose cards, has not been sukstantiatec, since
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the cards are just as likely to be lost at a typical health
center (109, 196}. The loss rates reported by several
programs in whick the motters keep the cards are not
alarming:

* Atthe close of Project Poshak (India) interviews were
conducted with 375 mothers. Not one of the mothers
had lost her chi’d’s weight card over a four year period
(47).

* A study of four well-established, under-fives clinics
in Africa shows an overall ‘oss rate for home records
of eight perzent (101).

* A report on the Ministry of Health/Catholic Relief
Services Community Stucies Project in Hanover,
Jamaica notes that ‘‘not a single weight chart was ever
lost’ (43, p. 303).

* Inarandomly selzcted sample of homes in Indonesian
villages with weighing programs, there was a loss rate
of one percent. Howevzr, eight percent of the cards
were left at home 2y mothers who took their children
to be weighed regularly (51).

One potential prctlem noted by WHO is that although
mothers have their cards, they may fail to bring them
to the session. The WHO study (129) conducted in
several countries found such failure to occur between
five and fiftreen percent of tae time. The study attrib-
uted failure on the part of mothers to the centers’ keep-
ing of duplicate records, which made the mothers feel
that their efforts were superfluous. Nonetheless, some
experienced prcfessionats feel that eliminating health-
center records would be a m:stake (14, 74, 127). Clinic
records have proven especially valuable for project
evaluation (173) and for ‘dertifying children who may
have problems and do not return to be weighed (196).
But are they worth the expense and time to maintain
for an occasional evaluation? This is another delicate
situation for program planners because clinic records
should not be perceived &s lessening the family’s
responsibility for mzintairing the card.

Families should be responsible for more than their
cards; they should be encouraged to look for their own
solutions to their children’s health and nutrition prob-
lems. As Dr. Capone remarks on food supplementation
programs, there should te a zontract-like arrangement
with the parents (23). Tke rarents should be encour-
aged to alter sore feeding practices, to take the child
to the health ceater. or to give the child a particular
medicine between weighing sessions. It is through fam-
ily responsitility for particular behavioral changes that
growth mon:toring projects will become an integrated
part of the heaitk carz services that the families feel are
truly important for them.

It is only when all levels [central, mid-level, com-
munity, and household) cooperate that the general goal
of growth monitoring projects will be achieved—
improved nutrition and health status for all children.



CHAPTER 6

Using Monitoring Results for Family Education

Often growth mon:toring activities are not integrated
into national primary health care programs because
governmznts fear that a program that identifies under-
nourished chiddren will require them to begin and ma:n-
tain a massive feed:ng program. Although large feeding
programs may be necessary during emergencies or in
areas where subsistence is marginal, the majority of
areas where growth monitoring activities could be
implemented do not need massive feeding programs.
For impact growth monitoring pragrams nris: acknowl-
edge znc treat/prevent the numeroas parasitic, viral,
and bzcterial infections that lead to weight loss. Whiile
actions to prevent and cure infections are eften com-
plex and long-term, assessing tte respective roles of
poor nut-ition and of specific infections as well as pro-
viding for their treatment and ecucating fzmilies about
their prevention may well consztute a crucial step in
improvirg children’s growth. Together with responsive
medical service, routine child fzeding practices often
require improvement.

Growth monitoring programs have shown that fam-
ilies can respond to identified growth deficits by real-
locating -heir own resources to cover their needs if they
are:

» offerec the proper motivation,
» given clear and feasible alternatives, and

= given a rcle in deciding what practices they will try
to change.

As the State of the World’s Children 1984 points out:
... half o all cases of malnutrition are to be found
in households where there is no absolutz shortage of
food.”” (151)

Educsztion becomes the hops. Ideally, monitoring
growth will make the malnutrit:on *‘visible”” and then
educaticn will help families improve their practices to
prevent melnutrit.on and rehacilitate their malncur-
ished children. A few pilot projects (Tkailand (193),
Indoresia (170} ) have demonstrated that this theory
can work. Nutritioral status changes car occur and be
sustained through educational efforts alone. But in the
majority of cases, sspecially ir large or national pro-
grams, educational efforts have not fulfilled their prom-
ise.

Many efforts are so poor in thzir cenception and
implementation that they are difficult to evaluate. Oth-
ers that have been evaluated show that designing an
educational program requires extreme care. An eval-
uation of tke national Indonesian nutriticn program
(UPGK) prcvides & specific example:

. . . despite the success in programme implementation,
only slight evidence was found suggesting that UPGK
may have had zn impact on participating children’s nutri-
tional status. The reason for this may be that current
nutrition education messages emphasize the composition
of meals rather than the importance of maximizing chil-
dren’s total caloric irntake 1147).

A review of 3% USAID-sponsored feeding programs
in 21 countries (37) cites ~wo reasons for poor educa-
tional effor:s: 1} the staff was insufficiently trained for
the work; 2} the number af topics to be covered with
the mothers required more time than the staff could

afford, and as a resu't eduzation on growth charts was
buried.

Mother receives nuriior, educetion. P. Koniz-Booher

Many educzational efferts also faii because their
underlyirg st-ategies overiook the importance of moti-
valion, specific elternatives, and the involvement of
the target families. Most manuals instruct health work-
ers to educate fznilies on a number of topics including
the growth chart znd infamn: feeding. The worker is given
general guidelines but is seldom provided with exam-
ples to help adapt the larze body of nutrition informa-
tion to family needs cr a scheme for linking growth
monitoring results to infant feeding lessons. Without
experience in interpreting monitoring results into dietary
recommendations and without training in basic com-
munications technicues, nealth workers will miss les-
sons that might te learned from the growth chart.

These problems can be overcome in part with an
education strategy based on growth monitoring results.
Such a strategy neither precludes training the workers
nor reduces tke number of topics that a worker needs
to understand. Rather, it offers workers a way to
remember and target ther advice.,

Relating acvice to growth monitoring results will make
education less an abstrazt list of do’s and dont’s and
more of a gtide to pract:zal action tied directly to the
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current growth status of the child. The mo-her will
receive acvice when she needs it—when a potential
problem has been spotted. Considar for a moment the
mother’s situation at the monitoring sessicn: she has
just helpec weigh her child: somethirg is recardad on
hercard; the cerd is returned to her. What doss it mean?
A few minutes of explanation at this time will take
advantage of the mother’s curiositv. Advice asout what
she can do will be ziven when she wants -o act. In
addition, she ater can see the consequences cf her
actions and will learn what is best for her child Hv
observing an upward movement o her chid’s growth
line. Slowly, confidence will build :n both her own and
the health worger’s capability.

Before reviewing programs wkhich as pert of thei-
educational strategy link sound nutr.tional. advice to
growth mcnitoring resuits, a few basic questions about
education and growtn monitoring rerit expioration.

CAN FAMILY MEMBERS UNDERSTAND?

Often health workers -hink that mothers cannot under-
stand the significance of the growth chart. since it is
sometimes difficult for the health workers Femselves
to understand. However, projects :hat have measured
mothers’ understanding of the chart after srientation

1 .
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Instruction in preper child care is given 1o Bolivian motaers. ICEF 7718

have concludec that mothers have little or no difficulty
understanding the chart. /Ir this context. the chart is a
weight-for-zge prow:h curve where the adequate growth
channel is betwesn two curved lines drawn across the
chart.)

Data gathered in Ghana 111, 95) indicate that while
the educatiorai level of the mothers was closely related
to their readiness to learn about the weight chart, many
virtually illiterate mothers had little trouble under-
standing the chart. Even thcugh only 53 percent of the
mothers had more than two years of schooling, after
six months in the program, 66 percent of all mothers
were able to irterpret correctly four different charts
with examples of good ard insufficient growth.

The experience of Project Poshak in India (47) con-
firms that mothers can interpret the charts. In this proj-
ect mothers rezeivad weight charts and instructions
about their use. By the time of the project evaluation,
all mothers interviewed knew that a downward slope
in the child’s growth linz meant illness. Seventy-six
percent recalled the mearing of the three growth chan-
nels and were zble to mark their own child’s position
and to idencify :he child’s health status correctly.

One exception to the positive experienzes described
above is reportzd by the RUHSA project in Vellore,




India (177). There. ill:terate village volunteers (rioth-
ers) could not understand the chart even after training.
These project managers now argue that there are easier
ways than growth monitoring to educate illiterste women
about needed dietary change,

How can the growth chart corcept be explained
effectively? Before the growth chart can be usec as a
tool to motivate, family members need 0 be taught
about the importance of growth menitoring as an indi-
cator of health and the causes for changes in the rate
of growth. Specifically, the relationship be:wee: illness
and growth, and between food consurcption (especially
quantity} and growth need illustrazioa. For this, four
educational cbjectives for family membars have been
identified (99):

¢ the ability to explain the line showing the caild’s
growth in relation to the color pattern on the chart;

* the ability o discuss the child’s growth in the past
month based on change from the rrevious monitoring
session;

» the ability to discuss how the child’s health status
affects food consumption; and

« the ability to discuss how food comsumprion affects
growth,

To help family members visualize the links between
food consumption, growth, and hezltt, and to motivate
them to continue to bring their child to menitoring
sessions, pictures or illustrations of children and stories
about children’s growth are usefial. One such story
developed by the Moroccan Government was used in
a Catholic Relief Services nutrition project in Morocco
(25). The story compares the life of Rachid, a sick,
malnourished child, and that of Ahrred, a healthy, “ively,
bright child. After tefling the story, the health worker
asks mothers to compare the growth patterns, tehav-
ior, and diets of the two children. The rmothers are
asked the same questions about their own children.
This teaches the motkers to recognize the link between
food intake, growth, and good health both in the abstract
and in their daily practices.

A story created by the communiry and about children
from the community may be the bast beginning. Select
children who are different in age but similar in size or
ones who are the same age but different in size. The
mothers can discuss why these differences exist—why
an older child is the same size as a yeunger onz or why
two childrer born at approximate.y -he same time are
different sizes. The appropriateness of using examples
of community childran will vary among cultures, but
care should always be taken to ersure that no mother
is embarrassed or leaves feeling shamed.

Another way to illustrate relationships of health, food
consumption, and growth is with a storv adout one
child. An example is found in the booklet Better Child
Care (73), which includes pictures of a chilé taken a

few months apart. In the Arst picture, the child is badly
malnourished. In “he second, he is muck improved by
a better diet. Mot1ers can discuss whether they think
this is the same child and what they think has made the
difference in th= child’s appearance.

In addition to stories, a game board has been devel-
oped (185) which ilustrates how to complete growth
charts and what an ascend:ng and descending growth
line means for child health. In this game, two teams
play with colored markers which represent two chil-
dren. Play -akes plece on a board designed as a growth
chart, Each teem takes turns drawing a card from its
own pile ard placing one of its markers properly on the
chart. The zards are arranged by age, wita the first card
used for the child at birta and the last for the child at
12 months. Each cerd states the child’s age and weight
and has a drawing of the child as sthe “grows.”” One
child gains weight, moves ipward on the chart and is
pictured as healthy. The other child loses weight,
becomes increasiagly thin, and moves downward on
the chart. The thin child dies during the final month of
weight loss. As developed now, the game centers on
interpreting the chart, Hut it could easily be adapted to
illustrate reasons for weight gain or loss, or these topics
could be discussed once the game is over.

How Is Growth Monitoring Linked to Teaching
About Dietary P-actice Improvement?

Understarding tke importance of growth monitoring
and how to inzerpret thz growth chart is not enough.
The mother nezds 0 kncw what to do about the results,
what action ta tzke to correct faltering growth. It is
preciszly because of the diagnostic nature of growth
monitoring thet iz presents an ideal forum for nutrition
education. Nutrition education done in the setting of a
growth monitaricg activity breaks with tradition: it is
an individual coaaseling session rather than a group
lecture. The diagnosis of weight gain or loss, or of
growth or no growth, can e a stimulus for action. The
action to be takea can be specific, individually tailored
(at least by age), and taks iato account key health status
indicators such as presence of diarrhea or upper respi-
ratory infecticn, and growth and nongrowth. Standard
recommendations for each situation can be formulated
and then during a brief discussion with the child care-
taker adapted to suit the particular family situation.
The fram=work for wh.ch individual counseling mes-
sages mav be used follcws.

Specific recoramerdations differentiated in such a
way can be comtined appropriately by the health worker
for the child’s condition. Working wita the mother to
find cne or two actions she can implement is a much
more effective tactic than having her participate in a
group lecture from which she must extract recommen-
dations relevant 0 her own child. By linking action-
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Figure 33: Message Design Matrix for Ind:vidual Counseling at

Growth Monitoring Sessions

Age Weight Gain**

ke Weighr Gain
One Time

No Weight Gain

Two Times Disrrhea Other litness

Age catego- | Always congratulate
ries should be | motherand givean age
appropriate | specific message to
for significant | promote good nutri-
changes that | tion oractices.

need o tzke bokd,
place in a
child’s diet as
the child ages.”.

Encourage anz or two improvements that
car D2 made n current practices that it
followed will resuit in increased calorie
intake. The actions for no weigh: gan
the second time need to be esnecially

Encourage appropriate feeding
and oral rehydration practices
during theillness plus adequate
rehabilitive practices for the age
of the child cnce the iliness is
over

*For example: 0-4 mo.; 5-9 mo.; 10-12 mz.; 13-18 mo2.; 19-24 mo.; 25-36 mo.

*Inquiries st-oukd aiways be made as to the child's heaith netwesn weighings and immunization status

oriented nutrit:on education with a well-execited growth
monitor:ng activity, mest countries coald have a highly
effective nutrit:on intervention at an affordable cast.

The first prcgram to develop this type of strategy
linking recommendations to growth monitoring results
was Indonesia’s Family Nutritior: Improvemment Pro-
gram (UPGK). The basic message cf this program is
*“A healzhy chiid gains weight as he grows o.der™” (80)
A child’s inability to gain weight becomes the warning
sign for the hezlth worker. The number of months the
child has failed to gain weight and the age of the chilé
determine wkich m=ssage is communicated to the
mother.

Examples of the Indonesian messages folkew (20):

* For a child zero to three montas old wko has not
gained weight over a one-month peniod of time: 1) the
child should bz breastfed three to five times more thar
usual every day; 2) the mother should drink a total of
six glasses of water every day.

* For a child four to ¢ix months old who has not gained
weight for two months: the child shou.d eat a medium-
sized plate of soft food five times a day.

= For a child 12 to 24 months old wno has not gainec
weight for two months: 1) the child shoulc eat adult
food five times a day. 2) the child should be ziven fooc
between meals.

The flipchart designed by the Indenesian Government
that contains all of the dietary recommendazions anc
the protocol for heal:h center referral is bezng distrib-
uted by:

The Clearinghouse on Infant Feeding anc Maternai
Nutrition

American Public Health Associaticn

1015 15ta Street, N.W.

Washington, D.C. 20005 U.S.A.

During the initial development stage of tne Family
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Nutrition Imgrovement Program, the Indonesian gov-
ernment suppo:-ted a pilet project (Nutrition Commu-
nication and Behavior Change Project (NE) 1978-1982)
which worked even more intensely on the education
compenent (170). The NZ Project had as its mandate
development ard ¢issemination of messages that would
provide self-sufficiency, prcduce changes in practices,
and reduce _evels of malnutr-tion. The project perfected
the messages through intense work with a small sample
of mothers who trizd and adopted all of the recommen-
dations before they were csed in the program. The
program messages were specific and persuasive,
emphasizing one to three ac:ions for children of a par-
ticular age. Inrovative materials to counsel mothers
were designed for radio broadcasting and for use by
field workers at growth menitoring sessions: intense
field worker training on the concepts behind the mes-
sages and materials was g.ven; and officials at all levels
were involved :n the project planning and implemen-
tation.

The evaluation of this project, based on a sample of
600 households in the projec: and 400 int the comparison
arcas, indicated:

. . . that the project had conziderable effect not only on
the knowledge and attitudes of the families who partici-
pated, but also om their practices. In addition, these
practices favorably influenced the growth of their young
children. The Nutrition Education (NE) group differed
positively and significantly from the matched compari-
son group i1 all _ndicators, including participation of
mothers in mutritior: activities and their nutrition knowl-
edge scores. Other evaluation results reveai that 1) more
children in the NE villages ate the foods stressed in the
messages; 2" children of the families in the NE villages
had higher protein and caloriz intakes; and 3) children in
the NE areas grew significancly better after 5 months of
age than children whose families participated in other
nutrition programs. By 24 months of age, 40 percent of
the NE infants were better nourished than infants in the
comparison group (170).



The experiences of Indonesiz have bz2n consoli-
dated and adapted and are now being trizd in several
countries. In the Dominican Rezublic, for exampie, a
Catholic Relief Service-sponsorzd comrunity nutri-
tion program (ANEP) has growth monitorng and nutri-
tion educaticn as its core activities (1543, The com-
munications stratezy has several componenzs: 1) indi-
vidual caunseling based on grow:h monitcring results;
2) group sessions using taped opzn-endzd steries to
explore the ideas which are most cuestionec by moth-
ers duriag iadivicual counseling, and 3, follow-up
reminders on radis of important concepts. A set of
cards, used by vil.age promoters to couasel mothers
based or: monitoring results, include quest.ons for the
mother, and -he answers help the promoter in tailoring
advice and persuading the motker to trv the recom-
mendaticns. Examples from these cards zre shown
below:

Figure 34: Mother's Cards from the Dominican
Republic Source: ANEP

The card chove is used with a mother whose child 5 3-8 months of
age and has ga'ned weight during the morith.

This card is used with o mother whose child is 5-8 months of age
and has nat gamed welght during the momnth

MOTHERS’ PARTICIPATION PERMITS WORKABLE
MESSAGES TO BE FORMULATED

Specific messages sim:la- to the ones above can be
developed for any prograr and can offer valuable guid-
ance to health personnel in counseling mothers. If they
are to prove useful to village mothers, these messages
should not be dssignec ir an office isolated from the
health workers aad methers who will use them. Instead,
the intended audience “cr any message should be invited
to help formu_ate :t (51). This participation goes beyond
the usual surveying by most educators to understand
the target audience before designing educational con-
tents.

The community participates in message design through
trials in which th2 mothers or families actually test,
comment upcn, modify, and retest a recommendation.
The criginzl recommendazions are made because they
appear practical ard because they are nutritionally sound.
The testing and rzatesting assures that they mesh with
villagers’ perceptions ard practices. What emerges after
intense work with carefuily selected participants is a
synthesis of t-aditional practice and a new technique—
a message that can affect daily feeding practices or
actions taker during illness because it addresses the
mother’s/family’s fears, doubts, and aspirations.  This
synthesis is impassiblz to formulate without the partic-
ipation of the faxily, especially the mother, no matter
how well parsons designirg the recommendations may
believe they understand village families.

This methodology shouid help aveid a pitfall of many
health educat:on efforts—:that the recommended actions
are niot practical or feasible to actually carry out because
of cultural, economic, and other barriers. For instance,
there are numercus demazds on the time of women in
developing countries. Zn many circumstances, asking
them to add a new tima-consuming task, such as pre-
paring an improvzd weaning food several times a day,
will simply rot be effective, even if women want to
follow the health worker’s advice that would help their
children (152).

HOW SHOULD EDUCAT!ON BE UNDERTAKEN?

Explaining g-owth cherts and monitoring results can
be done in either grcup or one-on-one sessions. The
most comman setting is the group lecture conducted
during or after tne monizoring activity, although the
most effective may be individual counseling. Regard-
less of the setting, some 2asic points about the educa-
tion or training sessicns should be considered:

1. Mothers should nave an explanation of the results
of the weighing or measuring as soon as possible and
shouid leave the sessicn vith a clear idea of what they
are going to ‘ry between this session and the next. The
mother should not have o wait until everyone is fin-
ished or until a bealth werker comes to her house. As
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described in Chapter 5, a health worker shouid be sta-
tioned in an area whe-e the mother czn go irmmediztely
after her chart :s completed. The best way o reazh a
decision is through individual counseling. A: that -ime
the health worker car find out about medica: problems
and what foods the mother feeds the child and make
specific recommendaions, The mothzr discusses what
she can do prac:ically, given family sizz, time. income,
and food available. The recommendation wrth medifi-
cation becomes a mutual decision zbout wha- she will
try. If there is space an the growth card, th:s decision
can be noted for follow-up. If individial coanseliag is
not feasible, the mother can be given the -esuit and
referred -o 2 small grcup session for further giscussion.
The group sessions can be conducted as a few mothers
finish so -hzt no one has to wait hours after the weighing
for an explanacion.

In a group session, tailoring recommendations
becomes much more difficult. If there is no zlternative
to the group session, it is best to keep the grcup small
and have everyone agree to try something, such as
feeding an extra four large spoonfuls of rice at each
meal to all children between nine and eighteen ronths.

2. Communrity (eaders should be invited 1o attend the
monitoring sescsion or to open an eduzational discus-
sion. Often this gives more credibility and importance
to what will follow (55, 133).

3. The motners show'd be engaged in spen discussion
rather than be lectured to. Mothers are more likely to
resolve their own doubts or misunderstandings if they
actively participate in the discussion (133). Mothers
should be enccuraged to air their betiefs about the signs
and origins of illness or malnutrition, as we!l as other
ideas concerning hea'th. The use of open-enced cues-
tions® will promote -his type of discussion. (Spzcial
communicetioas trainirg for healtk workers, particu-
farly in the use of opzn-ended questions, may be well
worth the time. A Phil ppine project reportedl: :ncreased
the effectiveness of its education program wizh just one
day of communications training for fie.d sta’ (6).

4. Examples from the mothers’ experience should be
used to idustrate specfic points., An advantage of group
sessions is that women with healthy children can dis-
cuss how they feed their children and at the same time

*An open-ended question is one that cannot te answe-=d with only
“‘yes’ or “‘no." It requires that more informat.on be given, in tkis
case a descriztion of the mather’s experience or thougats about a
particular practice. An example of an opexended ques:ion for the
discussions descrited above ‘*What is your opinion about feeding
your child more cfien?”’
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can receive positive reinforcement for their current
practices, Also, women who have tried to alter rec-
ommended feeding practices shouid be called upon to
discuss their experiences: how they felt, what modifi-
cations they ma:e on standa-d recommendations, and
what the result was on their zhildran’s growth. When-
ever cultura'ly apprepriate, traditional ideas about food -
and growth should be enlistzd to explain or reinforce
the principle of the growth chart (3, 51).

5. Mothers with malnourished chitdren should not be
singled out or embarrassed i56), Refererce to a child
who s not growing well should ke made by using a
fictitious name, by -elling a story, or by showing an
unidentified grow:k chart. Mothers with malnourished
children sormetimes will not attend weighing sessions
because thev are afraid of e ng identified as bad moth-
ers (51).

6. Sessions should be brizf. Particularly when mothers
bring all of their chidren alang, it is difficult for them
to focus full attention on the discussion for more than
ten to fifteen munutes (561. Zor this reason, only one
point should be discussed du-ing ar individual or group
session.

7. Wherever possible, virual aids should be used to
illustrate the points in the discussion (56). An effective
technique is to sk mothers what they see in a picture
or graph before it is explainzd. The mothers’ percep-
tions can then be incorporatad into the explanation of
the picture, and :he health workers need only reinforce
particuler concepts.

The opportunity provided by growth monitoring to
offer the mothe- specific, behavicrally oriented mes-
sages to help her child should be utilized. Mothers can
understand how to :nterpret their child’s position on
the chart, but this is not enough. Referring her child
for more medical treatment, while important, does not
often involve her in her child s recovery. Involving the
mother in the improvement of the child’s daily dietary
paitern provides th= opportunity for the mother to par-
ticipate actively. The dietarv change messages should
be designed by prorect staff along with the mothers (or
those who will implement the messages). This assures
that messages will be practical and within the cultural
patterns of infant feading. s» that if sufficiently moti-
vated, mothzrs will try to folkow the advice. Whenever
possible, mothers should participate in the ultimate
decision about what they wilt try. If the mothers do
participate, the positive rzinforcement offered by
watching changes in the growsth curve cannot be equalled
for its power of pe-cuasion cr its zbility to boost their
self-confidence.



In mos: programs, community health -workers have
prime rasponsibil:ty for growth monitorirg. Teacking
them sk:lls and meintaining needed knowledge and atti-
tudes arz thus crucial to a program’s suceess in upgrad-
ing natritional stazus.

Participatory instruction and on-s:te practice zan help
ensure that commnity health workers ara able to carry
out ail phases of monitoring. This trainirg need not be
lengtay and will serve to reinforce traiming in other
health concepts o7 community rarticipation.

TRAINING THE TRAINERS

Healzh professionals responsibie for training and super-
vising cormmmunity workers often need inservice orien-
tation cn the nutritional goals of primary health care
projects, on the community heatth worker’s notrition-
related role, and on how to train community health
workers. Such a course for health center personnel has
been designad by Dr. Jon Rohde et al. ard reprinted in
Tropicel Pediatrics and Ervironmental Child Health
(100). Qther manuals are also available (see Box).

It is important -hat growth monitoring goals con-
veyed to national or regional trainers, Fealth center
workers, community volun:eers, and mothers be con-
sistent. In an attempt to alleviate the sigaificant varia-
tions in program implementaticn among communities
of differert regions, Indonesia changed its training
approach from an inverted “pyramid’ approach 20 a
“vertical’” approach. Originally, detailed training was
given to those personnel in highzr levels of the system,
and at each lower level the trzining wes abbreviated
and simplifizd. This led to inconsistencies in interpret-
ing program goals. Consequently. a vertical training
method was introduced using a standardized training
module for all levels to eliminate some cf the message
distortion eccurring during the simplification of the
training for the next level (148, 160).

IDENT FYING SKILLS TO BE TAUGHT

Iden:ifying the knowledge and skills necessary for health
workers to carry o1 growth mon:toring activities is the
first step in planning a training session,

The list below is a composite of hezlth workers’
responsibilities in several growth monitoring projects.
Skill object.ves have been enumerated fer each respon-
sibil . ty.

Training Primary Health Care Workers

Table 11: Training Objectives

Respcnsibility Skilf Objactive

1. Establishes a growth
monitoring activity in the
community

-1 Knows value of growth
monitoring and can explain it
meaningfully to community members

1.2 Irterests and involves
community leaders in the activity

2.1 Can structure monitoring
aracedure to minimize confusion

2. Weighs and mezsures
¢hildren

2.2 Can set up and use tools
sorrectly

2.3 Can accurazsly weigh or
measure children

3. Completes growtachart 3.1 Can interview the mother

3.2 Can calcuiate child's age or
birth date If required

3.3 Can graph or mark card
correctly

4, QOffers advice o~
education to motne-s

4.1 Can correctly interpret chart

4.2 Can communicate effectively
with and invoive mothers

4.3 Can offer proper dietary advice
“or child not growing adequately and
san refer child in need of additional
assistance

5. Stimulates corarunily
to work together to help
malnourished ¢h lcren

5. Can discuss the community
nutrition profile given by monitoring
~esUits and reccmmend community
actions to alleviate the situation

6. Keeps infornaticn trat
will help evaluate -he
program or the pracress
of the commurity

5. Can compile a community record
‘or each session or keep a simple
iabulation

TEACHING GROWTH NONITORING TECHNIQUES

The training session has two purposes:

+ to provide knowledge znd skills; and

» to foster a balief in the asefulness of growth monitor-
ing, a commitment to community action, and a desire
to transmut these attitudes to communities (126).

To accomplish these zoals, educators must teach not
only technical sxiils but also skills for communicating
with the community. Altkough specific techniques taught
will vary according to program requirements and choice
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of measurements, there are some general guidzlines to
be followed.

Since the learning environment anc teacher-student
relationship experienced by health workers during their
training will likely be reproduced when ther teach in
the community, techniques employed during commu-
nity health worker training shouid exemplify teaching
and communication practices. Formal presenta-ions kave
not proven conducive to the open and active discus-
sions that health workers should aim to creaze in their
communities. Instruction should be action-crienzed,
should emphas:ze practical aspects, and should avoid
complicated theory. Moreover, the learning environ-
ment should be similar to the one in which th= student
eventually will work (11). Initially, students should learn
to handle the equipment and structure a morstoring
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session within the typical household or clinic. Later
training can take piace during an actual monitoring
session.

Obviously, the duration of the training session wiil
vary widely depending upon the number of other pri-
mary health care activities for which health workers
are responsivle and upon their previousty acquired skills
and knowledge. In additien -o alloting time for knowl-
edge acquisition, sufficient -ime should be scheduled
for practice at the training s:te and in communities. It
was found in Indonesia that while the semiliterate
workers successfu'ly carried out the technical aspects
of growth monitoring, such as weighing and recording,
after three days of training their ability to interpret and
offer acvice to solve individual problems was fre-
quently lacking (147). Thus, either more time should
be scheduled for this type of training or only selected
individuals should be trained for this job,

Practice in the community is essential. The trainees
should have a chance to go through the entire process,
from convincing lozal officiais to support the program,
through the actual growth ‘menitoring, to presenting the
results at community meetings. Every step of the prac-
tice should be accompaniec by discussion about the
experience and consiructive comments about how the
health workers can improve ectivities in their own com-
munities. If possible, these different activities should
be carried o1t on different days since this allows time
to discuss what happened and to plan for the next
activity. If time does not perrit this schedule, an entire
day in the commurity shculd be planned to complete
all activities

Suggested techniques for the different segments of
training session “ollow.

Explain the principle behird growth. One technique
to illustrate -he relation between age and growth is to
show health workers pictures of healthy village chil-
dren of different ages. Ask thz health workers to order
the pictures by the children’s age and explain how they
decided the age, noting that tody size is one criterion.
Next, to illustrate the importance of knowing both age
and body size, pictures of ckildren who are the same
weight but d_fferent ages can be compared.

To demonstrate the links ketween growth and food
intake and between growth failure and illness, the health
worker can tse a dcil made ont of a gourd or a clay pot
with top and botton: cpenings that can be corked (126).
The doll can e filled with water or objects representing
the intake of breast milk or food and weighed to show
that weight wilt be gained as more is added. Similarly,
a diarrheal episode can be demonstrated by unstopping
the full vessel, releasing the fitid it contains, and weigh-
ing it to show rapid weight loss.

INustrate why measureman= are recorded. Once the
health workers see the relazionship between increasing



age and body size, and the effects o food inrake and
illness on grcwth, they can discuss monitoring growth.
Again, pictures of children can be used to illustrate the
importance of measuring and completing growth charts
and the need to follow a child’s growth over time. First,
the health workers are shown a series of pictures and
asked to determine if the children are heaithy. Then
the results of weight ar height measurements are given.
Some results confirm and others disagree with the health
workers’ estimates, The health workers can examine
completed growth charts for these same chi.dren, some
charts indicating children recovering from a loag ill-
ness, others indicating children just beginning o get
sick. These recorcs explain why some of the health
workers made incorrect estimates of the child s health
status and emphasize the importanze of completing
growth records.

Teach heaith workers how to weigh and measure
through practice. The sequence of steps the students
will follow each time they weigh or measur= should be
specified clearly. (Appendix B presents a weighirg and
measuring protocol.) One exercise, for small classes,
is to have all the healh workers weigh or measure the
same child or object and write down the results. The
answers can be compared and the variance between
results discussed in terms of comrmonly committed
errors. This same procedure should ke continued dur-
ing supervision visits, when the supervisor and bealth
worker weigh and measure the sams child and then
compare results and discuss the source of any errors
(33).
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show relationship between weight-loss and dia-rhea. Hesper.an
Foundation
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Train health workers to complete the growth chart by
example and practice. A great deal of training is dedi-
cated to teaching communify health workers how to
complete the growth chart, especially the weight charts
that have a calendar system. Reading the scale or height
board and completing the ~ecord are the only parts of
growth monitoring that usually require literacy. Non-
literate people. however, should not be excluded from
growth mcnitering programs. Even non-literate work-
ers have learned to organize monitoring sessions, inter-
pret cards. anc educate families (50, 82, 132). Family
or community members and school children can be
invited to training sessions to learn tc complete the
charts and do othzr written work. For the initial expla-
nation and group exercises, an enlarged, erasable growth
chart is useful. In one project, large weight graphs were
drawn and the paper was coated with plastic. Marks
could then be made on the plastic with an erasable
grease pencil (50). Flannelgraphs of the Road-to-Health
weight chart or trznsparencies for an overhead projec-
tor can be ordered from:

Teaching Aids at Low Cost (TALC)
P.O. Box 49, St. Albans

Herts AL 14AX,

United Kingdom

The flannelgraphs cost £5.00, and the transparencies
sell for £1.75. Project perscnnel also can use their sew-
ing skills to make a flannelgraph identical to the chart
used in their pregram.

For individual exercises. health workers need cards
to complete. Cften it is too expensive to practice on
the actual cards, 2t a stercil of the card can be made
and reproducec on cheaper paper. Stenc.ls of the Road-
to-Health card are availzble from TALC for £1.75.

Teach health werkers how to interpret the chart through
exampie. A large growth chart or the individual samples
completed by the health workers will serve this pur-
pose. The lessons should focus not only on the child’s
position o2 the chart but also on the ¢hild’s growth
pattern: is the child's weight increasing, remaining con-
stant, or decreasing? The recommendations that the
health worker will give to the mother to improve her
child’s nutritional status depend on these observations.
The two cases most ofter misinterprezed are: 1) the
child who is within the no-mal range on the chart but
whose growth has stopped or who is losing weight; 2)
the child who is classifiec as undernourished on the
chart, but whe is gaining weight. In the first case the
health worker will often believe that the child is healthy
because the mark is still :n the normal range on the
chart, while in fact the child has a probiem that needs
attention. In thz second case, because the child has
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remained in the same category on the chart. -he health
worker may believe -hat the child is in danger and may
fail to reinforce positive dietary changes made by the
mother tkat have started the child on the road to recov-
ery.

The pictures below illustrate the kind of d-scussion
that should take place with the health worzers (126).

Health wcrkers should also be instricted to ask a
few basic questions of the mother whose ch 1d has failed
to grow or wao has lost weight. The questicns to he
asked depend on the capabilities of the worker and what
they have been traired to offer. Examples of cuestions
are the follow:ng:

* Has vour child been eating normally cr Fas sChe)
claimed not tc be hungry?

* Have you noticec anything different in ycur child
(cough, ccld, ‘ever, etc.)?

* Does ycur child carrently have or has your child in
the pas: weeks had diarrhea or vomiting?

* Have yau noticed any blood, muzous, cr worms in
your child’s stools?

Use role playing to teack communication techniques
like open-ended questioning. In one-to-one role playing,
health workers can praztice interview!ng, discussing
results, and planning dietary changes with other health
workers who plav the role of mothers. Any visual aids
used with motaers shouid also be tried during training;
too often when they are not handled properly they
distract from rather than add to the presentation. The
ability of health workers tc speak in front of groups or
with community leaders can be greatly strengthened if
they have the oppertunity 0 practice during training.

Offer the health workers instructions and practice in
completing any ather forms required for monitoring
activities. Do not assume that, because written instruc-
tions accompany forms, al' details are always under-
stood.

If health workers are expected to make a community
chart, this should be practiced during training, prefer-
ably with the resats obained during the community
visit. The community chart can be compiled during or
after the monizorrg sessica. To make the chart, the
health workers plece a do: representirg that child’s
current position on the same chart for any children

Figure 35: Example of Discussion That Should Take Place During Health Worker Training

Scurce: Hesperlan Foundation
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MORE THAN ADNICE, THE

GIVE "THE
MOTHER OF
THIS CHILD ? |

BABY HAS RBEeM LOSING
WEIGHT FOR MONTHS,
AND SLURELY SHE HAS
ALREADY BEEN G\VEN
ADVICE, SHE NEEDSR
PERSONAL HELP,

- . 1 LR > ! 772 5
(1o TELL HER | ; P ﬁ@i\‘ "i,‘,:g ) i W’T HER
THAT HER BASY ;ﬁ?@,\ Wi oo § FAMILY NEEDS
NEEDS TO EAT I} 1‘!" [ T2 COULD FEED HiM Wk ::N’Sc’iﬁo
MOR BETTER| | L QES it ” | MORE OFTEN -

= AP ‘[3 \ ﬁ ) - |orR MAYBE TRy BETTER PAY !

— ] - ?f‘i?’:‘ | ]T0 BREAST-

Wiy il FEED HIM

SHE PROBABLY (L \NARGAILN,

STARTED BCTTLE- [ / A
FEEDING HIM AND )

18 MAKING THE

MLLK TOO THIN. !'D
WARN HER AGAINST
BOTTLE- FEETINS,
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Figure 36: Example of Discussion Thar Should Take Place During Heaith Worker Training

Source: Hesperian Foundation

N
/‘ﬂ

(wmw ADNICE
WOULD YOU
GIVE THE

MOTHER OF
u‘ms CHILD ¢

g 4

PARENTS, TOO, ARE SMALL,
/ L WeLLD EXAMINE THE BABY CARE-

l

RCAD TO HEALTAThINK You ARE BOTH MISTAKEN |

THE BABY IS BELOW AVERAGE ﬁ
WEIGHT BUT I8 JAINING WEIGHT
MONTH BY MONTH, PERHAPS HIS

FULLY AND IF WE SEEMS HEALTHRY

CONGRATULATE HiS MOTHER FOR ’

TAK! NG SUCH 80D CARE OF HiM.

TELL AER NO— TO WORRY IF HE

1% A LITTLE SMALLER THAN
oTas

7

LOOKS LIKE THE

SHE NEEDS SPECIAL HELR

CHILD HAS BREEN UNDERWEIGHT
FOR A ONG TIME., THERE MUST BE SOCIAL
TROBLEMS [NVOLVED. PEREAPS THE FATHER'S
GAME AMD SHE HAS TO WORK . OR PERHAPS
SHE'S BACKWARDS GR HAS SPECIAL PROBL

m
THIS ANSWER 15 RIGHT,
BE SURE HEALTH \WORKERS

KNBW 1T - OR THEI MAY
CAUSE TAE MOTHE

NEEDLESS WORRY ABOUT IT,

seen. Cr the workers can make a column graph as
described in Chapter 8. These charts skould then be
examined for dips at particular ages, general status of
the cormmunity, and changes over fime.

Just as health workers should ask opern-ended ques-
tions to individual mothers, they shoula practice the
same techrigues with a community group for prob.em
diagnosis and resolution based an the interpretation of
the community chart.

If hezlth worke-s have sufficient education, -hey can
be trained -o make further analyses of the growth data.
For example, they can identify families with more than
two ch:ldren under age five and then compare these
children’s nutritional status to that of cnildren from
families witn only oxe or two children under five, Simi-
lar compar:sons could be made for such groups as
immumnzed and unimmunized children, and children
whose water comes from a well or from a river.

Makz learning a continuous process. As growth mon-
itoring activities from small or pilot projects are adopted
by national programs, community health workers cften
have growth monitoring activities added to their
responsibilities far several other health interventions
of egual complexity. Particularly in such cases, it is
crucial to provide effective initial training and ongoing
supervisicn of tke health worke:s’ understarding and
abilities v.s-a-vis growth monitoring.

The health workers® learning experience should not
end witk the complzation of an initial two or three-day
course. Questions and ideas will almost certainly arise
as the worker experienzes the challenges of a field
situation on a caily tasis. The supervisory visit is one
opportuaity that the program has to assess workers’
performance and to clar.fy goals anc techniques. An
example of a form used for making taese supervisory
visits is found on page 4% Chapter 3.

Inservice training can -ange from scheduled monthly
sessions to giving trainirg reminders over the radio on
a reguler basis. One project .n Bolivia (174) experi-
mented with a weekly radio show specifically designed
for health workers. During tke broadcast, reminders
about act:vities and skills taugnt in the training session
were grven and the content of shorter broadcasts
designed for rural fzmilies were discussed in advance
so that workers could respond to requests and ques-
tions. These programs aiso ccntained announcements
about future meetings ard areas where the project was
being irplemented espesially well. Including this type
of information ensured lstenership, and the reminders
about skills and activ-ties helped keep quality high.

As the State of the Werld’s Children 1985 points out:
““The traizing cf . . . community health: workers is clearly
the most important pre-cenditicn for the spread of growth
monitozing and growth advice to the majority of moth-
ers and children in the developing world.(152)"
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CHAPTER &

Problem Identification and Program Evaluation

Initially develaped to identify individual child-en witk
health or rutriion rroblems, growth monivring has
become a rmeans of rutritional surveillance capable of
identifying some nutrition problers by geographical
region, or season and of monitoring program progress
ina community or larger population The growth record
for an individual child can be used for other purposes
when the data sre ageregated and compared aver time:

* examination of program coverage and ts impact on
communities; and

* €xamirat:on and comparison of nzighborhoocs, com-
munities, regions. or countries according tc the nutri-
tion profiles.

The nerrral information flow for growth dazz can be
directly to intermediate levels and then on to central
levels, or ta beth levels simultaneously (148,. At these
levels daza “rom different communities shou be com-
pared to identify geographic problems. ard =ach com-
munity’s information should be corcpared over time to
detect seasonal variations or harmful trends early, If
the information system can be designed in & way that
is not too time-constming and the results are clear,
then growtk: monitoring programs Fave a vaiuable role
to play in hzalth program planning, management, and
evaluation. However, operationally -he state-af-the-art
concerning -he best way to aggregate growth gata, even
locally, is fer from perfect,

The key 1o the usefuiness of the mdividual cata for
program meanagement is how it is aggregated If indi-
vidual grow:h cards had to be collzcted at a district

Figure 37: Village Weight Roster from Indonesia

(much less a regional) level, program assessments could
oniy be periodic (24). Therefore, the first step in data
aggregation is usuzliy assigned to the community-level
health worker—the *ask of making a community profile
using the results o»-ained ar each weighing session or
at the end of a specific period of time. If community
workers find this task too difficult their SUPErvisors can
assist them.

Unfortunately, local warkers seldom understand the
reason for corapiling growth results. Consequently, the
blanks are filled on the forms and the forms returned
to a distant office znd never used again to help the
villages in which they originated. A few programs have
attempted to charge this trend.

COMPILING INDIVIDUAL RESULTS AT THE
COMMUNITY LEVEL

The National Family Nutrition Improvement Program
(UPGK) in Indonesia has focused attention on record
keeping at the village level rather than on a lengthy
reporting system (20}. These village records are reviewed
during supervisory visits by staff from the health center
and then go directly to the central level {160). In this
program, health workers are encouraged to keep a ros-
ter during the weigking session in addition to maintain-
ing the individual weight cards. An example of the
roster is presenzed in Figure 37. Unlike many, this
roster does net record the actual weight of the child
each month or the area of thz chart in which the child
falls, but rather whether the child has gained weight,

Source: Buku Pedoman Peingas Lapangan UPGK, Division of Nutrition Mirdstry of Health Jakarta, Indonesia

Waeight of the child

at the and of

1980 pariicipation in the
Date cf first Age at first  Weig*r fi-st time program

No. Chiid's Narme  waioting ~eighing weigrad Jer. Feb. Mar, Apr. May  June Wy Aug,  Sep Qet. Nov.  Daec. (36 monihs)

1 Lestari 5/2/79 4 mo, 5kqg B N T N N N T N T T

2 hwom-  8/79-  S6-mer +hkg- B N F N N F 12kg-

3 Fawit 25429 -6-me:  -Skg- B T~ AL N- N -moved-

4 Ribut 7/579 16 mo. Sk B T - o N T N o

All Children Increasing Weight...................o...... 2 0 2 3 2 2 1 1

All Children Dacreasing Weight .......c... v, 1.1.... 2 2 0 1 1 1 1

All Children ANENGING........ccoomerernies o o, 1 2 4 4 3 4 2 2 2 2

Key: B = New C1ild ~ = Inc-eased Weight T = Decreasec Weight © = No change
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stayed the same, or lost weight. At the bottom of cach
roster z tally :s made of the numoer of children seen
and the numoer whc have gained weight. stayed the
same, or lost weight.

The hezlth workers in the UPGK program are also
encouraged tc compile a community graph (Figure 38)
for use bv the community in decis:on maging. In this
graph & column based on the roster is drawn for each
month’s weighing session. The top of the column {Line
S) represznts all of the children ander three years of
age in -he community. The level of Line K reprasents
the nuraber of children who have growth charts because
they attended at lezst one weighing session. Lire D is
determined by the number of children who attended
the sessicn that mernth, and Line N by the number of
children whose weight increased between weighings.
This columnn graph allows each village to measure preg-
ress clearly téward the goal of 100 percent participation
in the growth moni-cring and weight gains each month
for all children.

Figure 38: Community Nutrition Profile Compiled
at the Village Level in Indonesia
Source: Buku Pedeman Petugas Lapangan
UPGK, Division of Nutrision, Ministry of Healtn,
Jakarta, Indonesia

Jumiah anak

Jwnuetl Pabrumei Mo

The trial in Indonesia over several years has indi-
cate¢ shortcomings which policy makers are trying to
remedy. The emphasis on we:ght gain, which works
well “or evaruating the progress of the individual child,
needs to be suppcrted with nutritional status data to be
meaningfu. “or administrative levels, which use the data
for plarming and evaluation. In addition, the bar graphs
used in the community are under revision because they
are r.ot as clear to community members as they might

be (147). In Indonesia the focus will reraain on weight
gain with improvements saught in how to use and sup-
plement this irformation (160).

In Morocco a column graph system similar to the
one in Indonesia is used in the health centers to monitor
changes in nutritional status. In the health center a
roster is maintained marked with P, N, or S, indicating
whethar the child has above normal (P}, normal (N), or
subnosmal (S) nutriticnal status. During monthly
supervision by an auxiliary nurse, the totals for each
nutritional rank are calculatzd and discussed with health
center personnel for their “otlow-up in the community.
This roster proved extremely valuable to a team of
evaluators who were assessing the nutritional impact
of a nutrition education and food supplementation pro-
gram (2).

When statistics are Sased on nutrizional status, a
column graph similar to the one used in Indonesia can
be made to show the growth monitoring results to the
community. In each column the top line would repre-
sent the total number of children; the K line would
show the number of children measurec; a line beneath
K would reprzsent the number of children who were of
normal weight. Fach montk: the number of normal weight
children can be compared.

Using eicher of these two ‘‘column’ systems, per-
centages of chicren in attendance or of those well
nourished can be calzutated. If percentage calculations
are too complicazed for the village workers, they can
be done by supervisors. Data stated as percentages are
often more meaningful than absolute numbers (11),
especially for growth moritoring programs in which the
number of children weighed does not remain constant
from month to month.

Arother usefal way tc compile growth statistics at
the community fevel is to plot all children’s weights on
one large chart zvery few months so community mer-
bers can easily visualize progress (174). If the health
worker has zlsc made a map of the community, differ-
ent colored markers can be placed on the houses
according tc whether the child has gained weight or
according tc his'her nutritional status (see discussion
of the Philippine system p. ). This activity makes it
easier to spct areas of the village needing special atten-
tion. Both the community chart and the map are good
tools to use o motivate community activity to improve
health and increase self-reliance.

AGGREGATING STATISTICS AT A REGIONAL AND
NATIONAL _LEVEL

Various pregrams have developed effective mecha-
nisms for moving useful statistics from the village level
to the regioral and national level. One such program is
Operation Timbang in the Philippines. This mass
weighing progrem has an effective information exchange
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Figure 89: Master Chart for Growth Surveillance System—CRS Africa
Source: Catholic Relief Services Africa Regional Cifice, Nairobi, Kenya

and resporse system between the mun:cipal level (the
Rural Health Unit-RHU) and the village 122), despite
its lengthy data aggregation system from the vilage to
the national level. This interchange allows or imme-
diate follow-rp care to children wizk problems zs well
as for an eveluatior of changes taking place within the
village. Afier each weighing session, all growth data
and village maps are submitted to the RHU, where
statistics are compiled for each of the d:fferzat Gomez
classificaziors. Each child’s house is marked on the
village mzp with a colored sticker irdicating the child’s
nutritionel status. Ckildren with poor nutritional status
are visited immediazely by a worker from the RHU and
'brought to the attention of the v.llage nutrtion com-
mittee. The RHU car also assess which villages in their
area have the worst health or rutrition profile Ary
village with 30 percent or more of its children ’n second
or thirc dzsgree malrutrition is eligitle for gutside help.
The process of iden:ifying high priority areas for nutri-
tion interventions continues to the nztionaf Jevel.

The system designed and useZ by Catholic Relief
Services |CRS) in Africa puts data in a form taat 1S
useful botn to the community and to prograra planners
and superviscrs (72, 127). As chiidrer a-e weighed
throughout the month, their weigat is first o.otted on
the Master Clart (Figure 39). The result (the percert
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area In which the child falls) is then transferred to an
individua. chart that the mother keeps. At the end of
the weighing period (usually onz month) each child is
represented on tae Master Chart, making a composite
growth chart for the community. A comparison of
monthly Master Charts yields both cross-sectional and
longitudinal p_ctures of the community.

The Master Chart is kert in the clinic until the food
distribution hes been Anished anc the children weighed.
The health worker then completes the summary box in
the lower right corner and sends the chart to the CRS
office. There the following is quickly determined (24):

* number of chiicren attending the weighing session;

* age composition of these attending;

* gross errcrs by the heeith worker in weighing or
recording;

* comparisons of one community with another at a
given time; and

* comparisons within the community over time {regu-
larity of attendance, lorg-term upward or downward
trends in nutritionzl status’.

A summary report is returned to the clinic with the
foilowing:



+ the total number of children attending for the month;

+ the number and percentage of undernourished chil-
dren;

s the number of percentage of cnildren in each per-
centage of thke median range using the Boston refzrence
population {100-91, 90-86, 85-81, 30-76, 75-71, 70—
65, and 65 and below);

* change occurring over time in the community:
+ other highlights.

This system deserves further censideration because
of its relative simplicity and grapkic presentation of the
results of a month's weighing, waich allcws fcr easy
interpretation in the clinic and morz sophisticated inter-
pretation at other levels. Currently the svstem is not
being used to its full potential in the clinic and com-
munity. The individual record goes home with the
mother, the only copy of the Master Chart is sent to
the CRS office, and the returned sumnmary is ualikely
to be shared. with program participants. Enlarging the
Master Cha-t and kzeping a copy in the community
would show participants their community profile, or a
column graph could be drawn ezch mon:h when the
summary report is returned fror: the regional office.
Enlarging thz Mas:er Chart might alse alleviate the high
error rate noted ir. Botswana when the child’s weight/
age was plotted for a second time on the Master Chart
(189).

With increasing frequency, the growth monitoring
systems of nutrition programs are being linked with
national nutrition surveillance schemes as one source
of anthropometric data (199, 173). Two country exam-
ples are Botswana and Zambia. In Zambia (1441 a tab-
ulation form has been made to record results as the

Community growth chart used ir the Dorinican Republic. P,
Koniz-Booher

child is be:ng weighed {see Figure 40). The form includes
four tvpes of information: program enrollment (new or
returning), age, growth status (gaining, static, or los-
ing), and nutritional status. These tally sheets are used
to make week.y and/or monthly summaries (see Figure
41) which are kept in the clinic and community and
sent to the regional and national offices fer further
compilation. The experience so far in the use of growth
data for decision making depends on the ability of pro-
gram managers tc incorporate this variable in national
health reporting systems. Where it remains an addi-
tional activity reports become sporadic and eventually
are not sent.

Although the principal purpoese of growth monitoring
will remain th= derection of growth faltering in individ-
ual children early enougl to take actions to prevent
serious illness, there is value in investing the time to
establish and manage a system which will use this infor-
mation for decisicn makirg at a community, regional,
and possibly national levei.

Figure 40: Tally Sheset from Zambian Growth
Monitoring Program Source: C. Chikamba,
National Food and Nutrition Commissian

_ CHILDREN'S CLINIC RECORD

TALLY FORM

Health Centre: ... iveiiiiiuan..

0-12 morths

New Atterda-<zs PezZe 00000 0000C, Ud0a0 000C0

BEEEE 0000C Q0OOC GOCOO 00000
BpZ@F 00000 0D00C 00000 00CCD
ZAC0C 00000 G200 00000 000CO

§0CI0 00000 00GCL GOCGO 00000

BUEPE BP000 0o00C 00000 00000 |
#@EFE 000C0 0DOOG 00000 00000
83Z0¢ 00000 000OC 00000 00000
g@rde 00000 0D00G Q000G 0000
#Peds 00000 000OC QDQOO 00000

Re Attendarcz:

BUZEY BPdws 00000 00000 00000 |
J9¢@g 29908 00000 0000C 00000
FPe@a @eg00 00000 00000 COD00
fezpd Q000G 00000 00000 00CO0
2PPEE 00000 0OO0G 00000 00000

Growing

Static FBCOC 00600 0000T 00000 00000
00CO0 00000 00000 00000 00000
00C00 00000 00006 CCOCO 00GOC
00CO0 00000 00000 00000 00000
00C00 00000 00000 0CD00 00000

Losing weignt et 00000 DCO0O 06000 00000
00C00 00000 OCO0O Q000G 00000
00C00 00000 QCOO0 00000 00000
00C00 0000 QG000 00000 DO000
00C0Q 00000 00000 00000 COO00 |

Above the upper Tine aee 00" CG000 00000 00
#O000 00000 CO00O 0C000 00000
N0GO0 00CCO COCOD CCOC0 00000
20000 00000 GO00D OCOOC 00000
20000 0000C 00002 00000 Q0000

20385 00060 00002 00000 00000
Azeae 00000 00002 00000 000Q0
Jeeee 02000 00007 Q0000 00000
2p@a 00000 20007 00000 CODGO
28000 02000 00002 00000 00000

Betwesn tne lines

Below the Towe~ 1-ne ) 0 40 000 0GOC
20869 03600 30002 00000 000GO
2880 00000 90007 00000 000CO
20000 0DOO0 20002 0CORD 00000

70000 03000 20002 00000 00000

65



1

| {¢X

11,

12.

13,

14,

L5,

66

- ACCIARRL G., et zl. ““Comparat-ve Analysis of Some

Anthropometric Measurements "' Archivos Lating-
americancs de Nutricion, 27{1977). p. 355 +.

. ADELMAN, C. [Nutrition Adviscr, Near East Bureau-

AID]. Personal communication. Oct.-Dec. 1980.

- AGENCY FOR INTERNATIONAL DEVELGPMENT, Office of

Nutrition/Technizal Assistance Burear, and U.S. De-
partment of Healtn, Education, and Welzars, Maternal-
Child Health Se-vice. Conferance Repzrt: Use of
Growth Charts for Assessing Prograss of Gazldren and
Teaching Parents. Washington, D.C., 197,

. ALDERMAN M., P. Wise, R. Fergusor;, H. Laverde, and

A. DYSouza. “Reduction of Yourg Child Malnutrition
and Mortality in Rural Jamaica.” lourral of Tropical
Pediatrics and Environmental CFild Health. 24(1973),
p. 7+.

- AMERICAN PUBLIC HEALTH ASSOCIATION. An Analvsis of

AlID-Supported Primary Health Care Frojacts (draft).
Washington, D.C.: American Public Hzalzh Associa-
tion, 1981.

. ANDERSON, ., and M., Solon [Nutrition Certer of the

Philippines|. Personal communicazion, Avg. 1980,

. ANDERSON, M. CARE Preschool Nutrition Praject: Phase

IT Report. New York, N.Y.: CARE, 1977,

. ANDERSON, M. “Cemparison of Anthropomstric Mezs-

ures of Nuwitional Status in Preschool Children in
Five Develoging Countries.” The American Journal of
Clinical Nutritior, 32(1979). p. 2339+,

. APPROPRIATE HEALTH RESOURCES AND TECHNDLOGIES AC-

TION GROU?. “Baby Weighing Sca_es.” Bas:cs 6 (1978)
p. 6+.

AUSTIN, [., M. Mahin, D. Pyle, ard M. Zeizlin. Anno-
tated Directory of Nutrition Programs in Developing
Countries. Cambridge, Mass.: Harvard Ins-itute of In-
ternational Development, 1978,

AUSTIN, [, et al. Study VII: Integratad Nuv-rition and
Primary Hzalth Care. Cambridge, Mass.: Dzlgeschla-
ger, Gunn, and Hain, 1981. {Nutritzon Intervention in
Developing Countries Series, 5).

BADAN KDORDINASIKELUARGA BERENCANA NASIONAL. Pilot
Programme to Integrate Some Sungple Nucricion Ser-
vices in the Indonesian Family Flannirg 2rogramme
in Twenty Kabupatans in Java ard Bali {mimeo).
Jakarta, 1978. )
BALDWIN, B., and T. Wood. “Weight, Heigat, Age Ta-
bles.” Mother and Child, July {1923). Zn-ize supple-
tnent.

BAUMSLAG, N. [Consultant, maternal-ch:id health].
Personal communication, December 198C.

BEGHIN, L. “Centrzs for Combating Chilzhood Mal-
nutriticn.’ -n McLaren, D., ed. Nutriticn :n the CTom-
munity. London: Tohn Wiley anc Scns, 1§76.

16

17.

20.

1.
22,

23,
24,

25.

26.

27.

28.

29.

30.

3L

BENGO4, ]. “Recent Trerds in Public Health Aspects
of Protein Calarie Malmutrition.” WHO Chronicle,
24{1970}. 3. 552 +.

BLANCO, R., R. Acheson, C. Canoss, and J. Salomen.
“Height, Weight, and Lines of Arrested Growth in Young
Guatemalan Ca:ldren.”” £merican Journal of Physical
Anthropclogy, 40{1374). p. 35 +.

- BRINEMaN, E. [Nutrition Advisor, Latin America Bu-

reau, A'D)|. Personal communication. june 1981,

. BROWN, |., and 5. Brown. Finding the Causes of Child

Malnutzition. Aslanta, Geergia: Task Force on World
Hunger 1979,

BUKU PEDOMAN PETUGAS LAPANGAN UPGK. Jakarta: Gov-
ernment of Indonesia/UMICEF, 1979. {Distributed by
the Division of Nutrition, Government of Indonesia.}

cArONE C. [Mecical Offizer, Catholic Relief Services,
Africa]. Personal commumication. June 1981.

caroNg C. Letter from C. Capone to D. Morley re-
garding the Growth Survzillance System. 1979.
caPONE C. A Keview of an Experience with Food-
Aided, Titie II, Nutriticn Programs [mimeo). New York,
N.Y.: Cathclic Relief Services-USCC, 1979.
CATHOLIC RELIEF SERVICES. Africa Regional Office. Ev-
olution of the Frod-Aided Nutrition Program in Sub-
Sahara Africe. Mairob1: CRS-USCC, 1980.

CATHOLIC RELIEF SERVICES. Final Report and Evaluation
of Nutrition Ecucation Project CRS/Morocco |mi-
meoc). Morocce: CRS-USCC, 1979, [Grant Number:
AID/NESA-5-1159).

CENTER FOR DISZASE CONTROL and HEALTH SERVICES AD-
MINISTRATICN. Weighing and Measuring Children:
A Training Manuval for Supervisory Personnel, Atlanta,
Georgia: Cenzer for D:sease Control, 1980.

CHEN, L, A. Chowdhury, €. Huffman. “Anthropometric
Assessment of Fnergy-Protein Malnutrition and Sub-
sequent Risk of Mortality Among Preschool Aged
Children.” American Jouarnal of Clinical Nutrition,
33(1980%. p. 1836 +.

CHEN, L. Classification of Znergy-Protein Malnutrition
by Antkropemetry and Subsequent Risk of Mortality.
Dacca, Bangladesh: Interracional Centre for Diarrheal
Disease Res=zrzh, 1973.

COLE-KING, §. ““Under-Fives Clinic in Malawi: The
Development of a Nazional Programme.”’ Journal of
Tropical Pediarrics and Environmenta: Child Health,
21{1975} p. 183 —.

cookE, T., R. Mznoff, and F. Cosstick, Nutrition Ed-
ucation Com-ponents in PL480 Title Il Programs (draft).
Washington, D.C.: Manoif International, Inc.,, 1980.

cutTiNg, W “Growth Charts—Experience and Em-
phasis in Asia."” In Use of Srowth Charts for Assessing
Progress of Ckiicren and Teaching Parents. Washing-
ton, D.C.: Ageaey for International Development, 1971.



32.

33.

34,

35.

36.

37.

38.

39,

40.

41,

42,

44.

45,

46.

47.

48,

49.

DELEOK, R, and A, Lechtig. Integrated System of Nu-
trition and Primary Health Care (SINAPZ)- Model of
Health Service Delivery. Guatemela: INCAP, 1980,

DELGADO, H [Scieat:fic Medical Officer, INCAP|. Per-
sonal communication, Feb, 1981,

DELGADO, H., ]. Belizan, V. Valverde, E. Giror, V. Mejia,
and R. Klein. A Simplified Health Care Program in
Rural Zuectemalc: The Patulul Project. Suatemala:
INCAT, 1980. [Monograph, 12}.

DRAKE, W, and L, Fajardo. The Promotora Program in
Cande.aria. A Colcmbian Attempt to Conirol Mal-
nutrition and Disease, 1968-1974 {mimec). Cali, Co-
lombia: Community Systems Fcundatior: 1976.
DUSTIN, ]., G. Lavoipierre, H. Dixon, and W. Keller. A
Guideline for the Measurement of Nutritiznal Impact
of Supplementary Feeding Programnmes Aimed at Vul-
nerable Groups (craft). Geneva: WHO, 1930.
EGYPTIAN NUTRITION INSTITUTE and U.8. AGEMCY FOR IN-
TERNATIONAL DEVELOPMENT. Workshop on Nutrition
and Health in Egyot with Special Rzeference wc Mothers
and Children. Washington, D.C.: Office of Nutrition,
Agencr for International Development, 1379,

ENGEL, R, [Formerlv nutrition zdvisor, aID, Fhilip-
pines; currently ac Virginia Polytechnic Institute|. Per-
sonal communicztion. Nov. 198J.

FAO/UNICES-WHO )CINT EXPERT COMMITTEZ ON NUTR-
TIOM. Methodology of Nutritioral SurveI'cnce. Ge-
neva: WHO, 1976, [WHO Technicat Reports, 593).
FAO,WHO [{:NT EXPERT COMMITTEE ON NUTSITION. Food
Fortification and Protein-Calorie Malnutr:zon; Eighta
Report Geneva: WHO, 1971. {NHO Technical Re-
ports, <77+,

FLORENTING, R, [Ceputy Executive Director, Nutrition
Center of the Phil:ppines|. Personal communicatior.
Jan. 1631.

FLORENTING, R., C. Daniel, P. Dizon, C Adoma, E.
Solen. QOperation Timbang: A Massive Weighing cf
Preschool Childrzn in the Philippines (rzimeo)l. Ma-
nila: Nutririon Center of the Philippines No date.

. Fox, H. “The Ministry of Healtl:/Catholiz Relief Ser-

vices Ccramunity Studies Project |[A—ir: Hanover).”
Cajanius. 91976). p. 297 +.

GaRN, 5. “The Last Word: Hazards and Int=r-Relatior:-
ships m Nutriticnal Screening and Momdzoring.” In
Nutritton Assess:nent of Children and Yourh Work-
shop. Michigan: Michigan Department of Pablic FHealth,
1977.

GILMORE. .. C. Adelman, A. Meysr, M. Thorne. Mo-
rocco: Food Aid and Nutrition Educatic: Washing-
ton, D.C.: AID, 1580. [Project Impzact Evzluation, 8).
coMEz. F. R. Galvan, §. Frank, R. Chavez, and [. Vaz-
quez. “Moertality in Third Degree Malnut=ition”. Jou:-
nal of Trcpical Pediatrics, 2{1956). p. 77 —

GOFALDAS. T, et al. Project Poshak, New Delhi, India:
CARE, 1675, (Volume Ii).

GRAMAM, Z. W. MacLean, C. Kellman, I. Rabold, ard
D. Mellits. “Growth Standards for Poor Urban Chil-
dren int Nutritior. Studies.” American Jovrnal of Clin-
ica. Nurrition, 32 (1979). p. 703 +.

GREENE, ]. [Project Manager, Populatior: ‘Health/Nu-
trition Dzpartmen:z, World Bark]. Persona. comma-
nicatior, Dec. 1280.

50,

5l.

52.

53.

54.

55,

56.

57.

58.

39.

60.

61,

G2

63,

64.

G3.

66,

67.

68,

GRIFFITHS, M. Final Report: Nutrition Component of
the University ¢f Wiscorsin/Nicaragua Medical Proj-
gct (mimezo . Puzrto Cabzzas, Micaragua, 1977.
GrisriTHS M., T. Cooke, R. Manoff, and M, Zeidin.
Mothers Speak and Nutrition Educators Listen: Form-
ative Evaluation for a Nutrition Communications
Project. Washington, D.C.: Manoff International Inc.,
19&0. Report to Indonesian Government, (Vol. I,

GUTHRIE, G., and H. Gutkrie. “Reducirg Malnutrition
by Reinforeing Improved Infaat Feecing Practices”
(mimeo). Presextec at 1ath Baaff International Con-
ference, Behavioral Med:cine, 2980.

GWATKIN, E., ]. Wiicox and ]. Wray. Can Health and
Nutrition Interventions Make a Differsnce! Washing-
ton, D.C.: Cverseas Development Council, 1980.
{(Monograph, 131

HABICHT, |., R. Martorell, C, Yarbrough, R, Malina, and
R. Xlein, “Height and Weight Standards for Preschool
Children: How Relevan: Are Ethmic Differences in
Growth Porencial?¥ Lancet, 1{1974} p. 611 +.

HENDRATA, L. [Directer, Yayasan Indonesia Sejahteral.
Personal comraanizatior., Feb. 1961.

HENDRATA, L., and M. [ohnston. Manual for Com-
munity Based Under-Fives Weighing Program. Indo-
nesia: Yzvasan Indonesiz Sejakters, 1978,

INDIAN COUNCIL OF MECICAL RESEARCH. Growth and
Physicai Levelopraent of Indian Infants and Chil-
dren. New Delhi: ZCME, 1972. {Report 18).

INTERNATIONAL UNION OF N2JTRITIONAL SCIENCES.
“Guidelines cn th= At-Risk Concept and the Health
and Nutrition of Young Thildren.” American Journal
of Clinical Nutritzon. 33(1977). p. 242+,

jacoss, S. [Export Division, Detecto Corp.). Personal
commumcatm: May 1581,

jarrI, N. The Child Weight Ccrd: Its Effects on Pak-
istani Mothers for Bettzr Child Care Practices {mi-
meo). Pakistan: USAID, 1979.

1ELLIFFE, . The Assessment of the Nutritional Status
of the Community. Geneva: WHO, 1266.

JELLIFFE, D. and P, Jellife. “Appropriate Technology
and Nutritzona. Assessment.” In D. Jelliffe and P. Jel-
liffe, eds. Advances in ‘nternctional Maternal Child
Health. Oxford. Unitad Kingdom, 1981, {Vol. 1}.

jov, L., and P. Pavne. Food and Nutrition Planning
{mimeoi. New York, N.Y.: FAQ/UN, 1975.
KANAWATI, A. *Assessrrent of Nutrizional Status in
the Comm.nity.” In McLaren, D., ed. Nutrition in the
Community.” _ondon: ‘ohn Wiley and Sons, 1976.

KANAWATL A., and D. McLaren. “Assessment of Mar-
ginal Malnutrition.” Neture, 228 (1970). p. 573 +.

KELLER, W., G, Dionoso, aad E. Maeyer. “Anthropometry
in Nutrizion Surveillance: A Review Based on Results
of the WHD Collaborative Study on Nutritional An-
thropometsy.” Commorwealth Bureau of Nutrition,
Nautritior Abstzaczs and Reviews, 40 (1976). p. 591 +..
KHAN, Moshim. [Save the Chi.dren Foundation|. Per-
sonal commux:cation. Oct. 1580.

KIELMANM, A, end C. McCord. “Weight-for-Age as an
Index of Risk of Death :n Children.”” Lancet, 1{1978).
p. 1247+,

67



69,

70,

71,

—_

72,

73.

74,

75.

76,

7.

78,

79.

80,

81,

82.

23.

. 84,

85.

86.

87.

88.

89,

koLasa, K. {Professor, Michigan Staze Univarsity|. Pes-
sonal communication, May 1981.

KRANTZ, M “A Case History: Replacing Immocted Foods
with Loczl Foods.” L.I.F.E. Newsietter, Narch 1979
KREYSLER, |. Review of Nutritional Surverilzice in Le-
sotae -mimen), 1979, )

LACUNA, M. A Commparison of Thrze Grow:h Chor:s
Used 'n Nutrition Programs by Field Nutrition Work-
ers of Catiolic Relief Services-USCT in Matro Manila.
Manila: University of the Philippires, 1979 ‘Master's
thesis .

LAUGESEN H., 8. Mehra. Better Caild Care. Nzw Delhi:
Voluntary Health Association of India, 1377,

LESLIE, J. [Mutrition Consultant|. Personal communi-
cation, May 1981.

LOGANATHAN, K. General Super:ntendent, Tansi Tool
Rocm . Personal correspondence, April 1981,

Lozy, M. “Computer Simulation of the Effacts of Errors
in Birth Registration on Age-Dependen: Anthropo-
metric Methods. ! American Jeurnal of Clinical Nu-
trition, 25(1976). p. 585 +.

Lozy, M., . Field G. Ropes, and K. Burktardt. Chilc-
hood Melnutrition in Rural Egyrt: Results of the Mir-
istry of Fealth's “Weighing Exercise.” Tamkridge,
Massazhus=tts: Massachusetts ‘nstitute of Techno.-
ogy, 1980 AID-Supported Health Care Czlivery Sys-
tems Project. (Monograph, 4).

MeKIGNEY, J. {Offize of Nutrition/AID). Persenal com-
municaticr;, April 1981.

McLAREN, P. and W. Read. “Clessificatica of Nutri-
tional Starus in Early Childhood.” Lancer. 21972). 1.
146.

MANTEA, [, and T. Marku. [Nutrition Education Com-
ponent of [rdonesia’s Nutrition Devzlopment Project .
Personral ccmmunication, March 1951,

MARTIM, P Trip Feport-Egypt (teimeo), Sthmitted to
the Amrerican Public Health Association, 1980.
MARTORELZ, R., J. Habicht, G. Yarbrough, G. Guzman.
R. Klein. The Identification and Evaluation of Meas-
urement Variabilizy in the Anchropometry of Pre-
schcol Children.”” American Journal of Phvsical An-
thropo.ogy, 43(1975), p. 347 +.

MEHRA, 8. Communications Specialist, MEDEX, Ha-
waii]. Personal communication, Jct. 1980,

MERRILL, H. [Director, Health/Population/Wutrition
USAID Mission Thailand|. Persomal communication
May 1981.

MORSAN, A [CMS Weighing Equipment, _td.]. Per-
sonal communication, May 1981.

MORLEY. D. “Growth Charts, ‘Cura-ive’ or ‘Preventive’?’
Archives of Disease in Childhood, 521977). p. 395 +.

MORLEY, I, Paedfatric Priorities in the Developing
World. Great Brita:n: Butterwortn and Co., _td., 1973.

MORLEY, . Letter from D. Morley (Professor of Trop-
ical Child Health, Institute of Child Health to Sa/u-
britas. American Public Health Ascociation, 1981,

MORLEY, [. and M. Woodland. See How Taey Grow:
Moritoring Child Growth for Appropriate Heclth Cara
in Developing Ccuntries. New ¥ork: Oxto-d Univer-
sity Prass, 979,

68

50.

91.

92.

93.

94,

95.

96.

97.

98.

9%.

100,

101,

102,

103.

104,

105.

106.

107.

NATIONAL CENTER FOR HEALTH STATIST.CS. Monthly and
Vital Stat’stizz Repcrt, 25(1976). Surplement.
NUTRITION CEMTER OF THE PHILIPPINES. The Barangay
Nutrizion and Health Zcholars Project of Metro-Ma-
nila: An Evaluation. Manila: Nutrition Center of the
Philippines, 1580.

NUTRITIDN CENTER OF THE PHILIPPINES. Philippine Nu-
tritior: Program Guide/ines on Operation Timbang
Mass Weighing o] Preschocl Children (0-83 Months
Old (mimzo). Manila: HCP, no date.

NUTRITION REVIEWS, “‘The Ilesha Health and Weight
Chart ” Natririon Revizws, 26(1968). p. 267 +.
NUTRITION REVEWS. “Suasequent Growth of Children
Treated for Malnutdtion ” Nutrition Reviews, 24(1966).
p. 267.

PIELEMEER, N.. E. Jones, and §. Munger. Use of the
Child s Growth Chart as an Educational Tool, Allison
Park, Pennsylvania: Svnectics Corp,, 1978 (mimeo
submittad to AID .

RAMACHANCRAN, K., B, Parmar, ]. Jain, B. Tandon, and
P. Gandi. “Lixitazioas of Film Strip and Bangle Test
for Identif-cation of Mainourished Children.”” Amer-
ican Joumal of Clinical Nutrition, 31{1978). p. 1469 +.

RITCHEE, |. Manual on Crild Development, Family Life,
Nutrition, New York, N.Y.: United Nations, 1979.

ROHPE. |, D, Ismail, R. Sutrisno. “Mothers as Weight

Watchers: The Road to Health in the Village.” Journal

of Tropical Peciatrizs and Environmental Child Health,
21{19751. p. 295 +.

ROHDE, |., anc R. Nortkrup. “Mother As The Basic
Health Worker: Training Her and Her Trainers” {mi-
meo). Presentec at Bellagio Consultation, May, 1977.

ROHDE. |, et al. “Training Course for Village Nutrition
Programs.”” Jeurna! of Tropical Pediatrics and Envi-
ronmental Child Health, 25{1979). p. 83 +.
SENANAYAEE, I. “Use of Home Based Records in the
Evaluation of a Health Care System.” Journal of Trop-
ical Pediatrics and Environmental Child Health,
23(1977). p. 270 +.

SEONE, N., and M. Latkam. “Nutritional Anthropo-
metry ir: the Identification of Malnutrition in Child-
hood.” fournal of Tropical Pediatrics and Environ-
mental Child Health, 17(1971). p. 98 +.

SETH, V., K. Sundarar, and M. Gupta. “Growth Ref-
erence Standards for Developing Countries.” Journal
of Tropical Pedsatrizs anc Environmental Child Health,
25, no. 2 and 3 (1979, . 37 +.

sHAH, F., A. Tunmarkar, R. Khare, V. Dhole. “Community-
Wide Surveillance of At Risk” Under-Fives in Need
of Special Care.” journcl of Tropical Pediatrics and
Environmental Child Healtk, 22{1976). p. 103 +.

sHAH, P, and K. Shah. “Community Diagnosis and
Managemen: of Mainurrition.” Food and Nutrition,
4{1978). p. 2+,

sHAKIR. A. “The Surveillance of Protein-Calorie Mal-
nutrition by Simp.e and Economic Means [A Report
to UNICZEF)." Journa! of Tropical Pediatrics and En-
vironmental Cnilc Health, 21{1975]. p. 69+.

SHAKIR A., and D. Morlev. “Measuring Malnutrition.”
Lancet, 1{974). p. 758+



108.

109,

150.

111.

112,

113.

114,

115.

116.

E17.

118.

115.

120.

E21.

122,

123,

124.

SOLON, 7, ed. Barangay Healtk Aides Field Marual.
Manila: no date.

sTEPHE~S, B., P. Gowers and .. Keannecy. “Patient Re-
tained Health Records In A Rural Health Carz Sys-
tem.”” Eritish Journal of Tropical Medicine and Hy-
giere, 30[(1977) p. 244+,

sTICKNEY, R. [Nutrition Adviser AID-Perul. Personal
comrtiaication, Oct. 1980,

stuarT, H. and H. Meredith. “Use of Body Measure-
meats i the Scnool Health P-ogram.” American jour-
nal of Public Health, 36(1946) p. 1365 +.

sTUART, H,, and §. Stevensor.. “Physical Growth and
Develcpment.” In W. Nelson, ed. Textbook of Pedi-
atrics. Fhiladelphia, Pennsylvaria: Sauncers, Inc. 1950.
[5th ed...

SUTARTO, A. [D:rector, Integrated Nutr-tion Frograms,
Ministry of Hzalth, Indonesiz]. Personal communi-
cat.on, Zeb. 1981,

sykzs, F. “Errors Arising Through Using Harvarc Ta-
bles arc Percertage Levels of Median Weight-for-Age
in Assessing MNutritional Status,” Arckives of Disease
mn Childhood, 52(1977). p. 391 +.

TaMNER_]., R. Whitehouse, and M. Takzichi. “Standards
from B_rth to Maturity for He:ght, Height Velocity and
Weight Velocity: British Childzen 1" ~rchives of Dis-
easz in Childhood, 41{1966}, p, 454 +

TRAUNEELD, I, [ITAC Representative], Perscnal com-
munication, April 1981.

TROWBRIDGE, 7, ““Anthropomertnic Crirerza in Malnu-

trition.” Lancet, 2(1979). p. 589+,

TrROWERINGE, F. and N. Stachling. “Sensitvity and
Specif-city of Azm Circumference Incicztors in Iden-
tifving Malnourished Children.” American Journal of
Clinical Nutricion, 33{1980). p. 687+

TUMISIA MINISTRY OF PUBLIC HEALTH AND MATIONAL NU-
TRITION INSTITJTE. Nutrition in Tun.sia: Plans and
Dregrarms. Tunis: Republic of Tunisia 1978.

vEENEY, ]. [Department of Nutrition, Londen School
of Hygene and Tropical Meadicine|. Personal corre-
spondence, Now. 1980.

viTeR], F. Letter from F. Viteri Chief, Division of Nu-
aiticn, INCAFP] to Mary Anr: Anderson concerning
weighs-for-height charts, 1976.

vILLE de Goyet, C.,]. Seaman and U. Geijer. The Man-
agemert of Nuwritional Emergencies i1 Large Popu-
lations. Geneva: World Health Orgamzation, 1978,
wasLIEM, C. [Executive Direztor, League for Interna-
tional Food Education]. Personel comrmuenication, Nov,
1980,

waATERLOW, ].C. “"Classification and Definition of Pro-
tein-Calorie Mzlnutrition.” British Medical Journal,
2{1972). p. 566+.

125,

126.

127.

128.

129,

130.

131.

132,

133.

134.

135.

136.

137.

138.

WATERLOW, ]., R. Buzira, W. Keller, ]. Lane, M, Ni-
chaman, end |. Tanrer “The Presentation and Use of
Height and Weight Data for Comparing the Nutri-
tiona. Status of Groups of Children Under the Age of
Ten Years,” Bulletin of WHO, 55{1577). p. 489 +.

WERNER, D. Helping Health Workers Learn: A Book of
Methods, Aids and Ideas for Instructors at the Village
Level Palo Alto: Hesperian Foundation (in press),

wisKURK, C. [Evaluat:or: Officer, Food for Peace Office].
Personal communication, Nov. 1980.

WOODLAND, M., and M Kelly. “Nurses Study Growth
Charts.” Tropizal Pedictrics and Environmental Child
Health, 25{1979). p. 139 +.

WORLD HEALTH ORGANCZATION. A Growth Chart for
Internarional Use and Child Health Care: Guidelines
for P-imary Fealth Core Personnel Geneva: WHO,
1978,

WORLD HEALTH ORGAMIZATION. “Nutrition Monitor-
ing.” Suidelizes for the Training of Community Health
Workers in Nutrition (draft). Geneva: WHO, 1979.
YAYASAN 'NIZCNESIA SEAHTERA. Manual for Commu-
nity Based Under-Fives Weighing Program (mimeo).
Jakarta YIS, 1976,

ZREITLIN, M, Lecturer, Tufts University|. Personal com-
munications. Feb.-Apr 1981,

zEITLIN, M., and C. Formacion. Study II: Nutrition
Education. Cambridge, Mass.: QOelgeschlager, Gunrn,
and Hain. 1981. {Nut-iticn Interventions in Devel-
oping Countries Series, 2.)

zerTLy. M., M. Inciong, R. Lacuna, and M., Opena.
“Advantages of Using a Thigh Circumference Tape
Analogous to the Shaxir Strip.” Journal of Tropical
Pedigtzice, (in press’.

ZzEITLN, M., D. Pyle, ~. Austin, G, Sempore, and E.
Gouka. "Circumference Growth Charts for Commu-
nity Level Werkers with Little or No Formal School-
ing."” Journa: of Tropical Pediatrics, (in press).
ZEITLN, M, ]. Wray, N. Scrimshaw. A Reassessment
of W=zigh: and Height-Based Indicazors of Preschool
Nutr:tional Status as Measuremenss of Nutritional
Need” (in preparation).

ZERFAS, A ‘'Anthropometric Field Methods: General.”
In D. Jelliffe, and F. Jelliffe, eds. Human Nutrition,
Vol. IT: Nutri*ion and Growth, New York, N.Y.: Plenum
Press. 1979,

ZEREAS, A. “The Insertian Tape: A New Circumference
Tape for Jse in Nutritional Assessment.” American
Journai of Clinical Nutrition, 28(1975). p. 782+.

69



141,

142,
143.

144,

145,

146.

147

148,

149,

150.

151.

152.

153.

154,

155,

1586,

70

- BOUR3OUTF, F. “Practical Techniques for Frantline Health

Workers for the Detection, Treatment and Prevention
of Nutritional Disorders.” Jommai of Trapical Pediat-
rics, 27{April 1981). p. 114 +.

BRANT, ]. and Z. Albuquerque. “Acompznhamento do
Crescimento e Desenvolvimento.” Bresilia: Munis-
terio de Saude, INAN/INAMPS, 1984

CAPCNE, C. Personal Communication, December 1984,

CAPONE, . Nurerical Version of GrowtF Entries. New
York Catholic Relief Services Diecember 1984.
CHIKaMBA. C. Nutrition Survedlance (Ce It Yoursalf
Kit). Lusaka: National Food and Nutrit:on Commis-
sion, 1982,

DELAHAYE P. “The Introduction of Weight Charts in
Ange.a.” Assignment Children 61/62{1983). p. 267 +.
ECHEVERRL O. “Arm Circomferencze Growth Chert,”
United Kingdom: TALC, 1983. p. ..

FAJANS, P, and H. Sudiman. Tke Indonecian National
Famiiy Nutrition Improvemer: Programrre ( UPGE).
A Cese Study of Seven Villages. Jakarra: UNICEF,
1983.

FOUNDATION FOR INDONESIAN WELFARE [VIS) AND FORD
FOUNDATION. Growth Monitoring as a Pr:xnary Health
Care Actiity. Report of a confzrence “‘Growtk Mon-
itoring as a Primary Health Care Activizy,” Yogya-
karta, Indonesia, August 20-24. 1984, Indonesia: Tan-
uary _985,

GOPALAN T. “The Mother and Ckild in India  Eeo-
nomic and Political Weekly, 20 |“anuary 1385!. p. 159 +.
GRAITCER, P., et al. "Anthropomeatric ndicarors of
Nutrition Status and Morbidity.” Journc? of Tropical
Pediazrics. 27{December 1981, p. 202 +.

GRANT, |, United Nations Chidren’s Fund. State of
the World's Children 1984. Oxfard: Oxford Universizy
Press, 1984, p. 20+,

GRANT, ., United Nations Ch:ldren’s Fund. State of
the World's Children 1985. Oxford: Oxfo-d University
Press, 1985,

GRIFFITHS, M., “Una Estrategia para la Cormmunicacicn
Nutrizionz]l dentro del Programa de Mejoramiento
PAANMI del MSP " Newton, MA: Interna-ioral Nutri-
tion Comrmunication Service, 1984.

GRIFFITHS, M. A Nutrition Education Strategy “or the
Applied Nutrition Education Project (AMEP), CRS/
CARITAS, Dominican Republi=.” INCS Consualtant
Reporr Serfes, Newton, MA: Internat-ora. Nutrition
Communications Services, 1984,

GRIFFITHS, M. “Summary and Fecommendations of a
Meeting an Guidelines for Growth Surveillance.”
{Appendix C) in A Strategy for Lesigning Activizies to
Improze Weaning Practices in Erazil. Repoart on a Con-
sultancy tc UNICEF/Brazil, October 1985.

GRIFFITHS, 1., et al. Guide to Mass Media 12d Support
Materials for Nutrition Education in Deveioping
Countries. Newrzon: International Nutd-ion Com:-
munications Service, 1985.

157.

158.

159,

160.

161,

162.

163.

164.

165.

166.

167.

168,

169,

170.

171,

172,

GRIJALVA, Y. “"Carnet de Salud Infantil, Manual para Su
Utilizaczon.”” Quico: Ministerio de Salud Publica,
ININMS, 1984,

GUERL M., J. Gurney, and P, Jutsem. ““he Gomez Clas-
sification: Tize for = Change?”’ Bulletin of the World
Health Organization, 58(1980). p. 773 +.

HABICHT, ]. “Some Claracteristics of Indicators of
Nutrizional Status for Jse in Screening and Surveil-
lance.” Tke Amenicen journal of Clinical Nutrition,
35{March 1980). p. 531 +.

HENDEATA L. Griffiths, M., and E. Piwoz, “Building a
Growth Monitoring Mavement: A Review of Com-
munity-Based Growth Monitoring in Indonesia.” In
Proceed:ngs of the UNITEF Growth Monitoring Con-
ference, New York, March 1985. New York: UNICEF,
1985.

HORNER, M., and T. Lustosa. “Measuring Children:
Resistance to Accepting One Reference for All” {draft).
Brasilia: University of Brasilia, mimeo, n.d,

JANSEN, A, and W. Marnetje. “Assessment of Nutri-
tional Statas: A Comparison of Methods.” Journal of
Tropical Pedigtrics, 28(February 1982, p. 38 +.
JOSEPH, 5. “Clinical Judgement and Growth Surveil-
lance” {mimen). Paper rresented at the Workshop on
Growth Monivoring, Inzernational Congress of Pedi-
atrics, Marila 2hil:ppines, 1983. p. 8.

KASONGO PROJECT TEAM. *"Anthropomecric Assessment
of Young Children's Nutritional Status as an Indicator
of Subsequenr Risk of Dying.” Journal of Tropical
Pediatrics, 29(April 1983). p. 69 +.

LANCET. "A Measurement of Agreement on Growth
Standards.” Ecuzorial {Jaruary 21, 198<), p. 27 +.
LECHTIG, A. [JNICEF| personal comrmunication to
Marcia Gricfitns, July 1984,

LECHTIG, A., ar.d |. Townzend. “’La Cinta Braquial Sim-
plificada: Una Alterrativa para Uso Comunitario.”
Presented at the “Reunien Tecnica Sobre Indicadores
¢ [nstrumentos para La Medicién del Crecimiento y
Desarrolio del Nifio.” October 28—November 4, 1983,
Mezxico.

LOVELL, H,, ]. DeGraef and G. Gordon, “How Mothers
Measure Growth."” Assigament Children, 65/68(1984).
p. 275+,

MANLEY, M, et al. “The Wasting-Stunting Classifying
Scale: A New Device for the Rapid Assessment of
Nutritional Status of Young Children.” Journal of
Tropicel Pediatrics, 29{February 1983). p. 35 +.
MANOFF INTERMNATIONAL INC. ““Nutrition Communica-
tion ard Behavior Charge Component, Indonesian
Nutrition Development Program.” Vols. I-V. Wash-
ingron, DC: Mzroff International Inc., 1980, 1983, 1984,
MARTEL M., [. Geviria, and R. Belitzky. “A New Method
for Evaluating Postnatal Growth in the First Two Years
of Life.” Bulletin of the Pan American Health Orga-
nization, .3{1979). p. 37C+,

MARTORELL, R.. R. Klein, and H. Delgedo. “Improved
Nutrition ané Its Effects on Anthropometric Indicators
of Nutritional Status.” Nutrition Reports Interna-
tional, 21{198C1. p. 219 +.



173.

174,

175.

L76.

177.

178.

179.

180.

181.

182.

183.

184.

185,

186.

187.

MaSON, 1., . Haaga, and J. Habich: “Using Nutritional
Surveillanze: More Will to Act, ¢z Batter Information
and Policy Analys:s?” Paper presenzed at the Fourth
Asian Congress of Nutrition, Bang<ok: November 1985.
p. 10.

MINISTERIO DE PLAMEAMIENTO ¥ COCRDINATION. Proy-
ecto Experimental Buena Madre—Zducacion Nutri-
cional por Medios de Comunicscion Social, La Paz:
Departamento de alimentacion y Nutricion, 1982.

MORLEY, 1. “Growth Monitoring.” In J. Gzant, UNI-
CEF ed. State of the Wor!d’s Chiidren. Oxford: Oxford
University Press, 1984,

MORLEY, D. “Letter to 2. Cebuia [American Public
Health Association], Ap-il 1985."

MUKARJL D. “Growth Monitorirg—Some Field Prob-
lems.” Pzper presented at the Workshep “Growth
Mon:toring as a Primnary Health Care Activity,” Yogya-
karta, Indonesia. 1984,

NABARRO, D., . McNab and J. Verney. Taz Thinness
Chart: A New Mezhod for Meas:rirg the Nurrition of
Children. London: The London School of Hygiene and
Tropical Medicine, 198Z.

ROHDE, J. “Growtk Monitoring.” World Health, Octo-
ber 1984, p. 8.

ROHDE, J. “Letzer to A. Berg [World Bank], June 11,
1984.”

ROHDE, J., and Hendrata, L. “Devalopment from Below:
Transformation from Village-Based Nutrizion Projects
to a National Fariily Mutrition Programme in Indo-
nesia.” In D. Monley, J. Rohde, and G. Williams, eds.
Practicing Health for All. Oxfoxd: Oxford University
Press, 1983,

SALUBRITAS. “Colombie: Improved Arm Circumfer-
ence Tapes.” &{lu:y 1982).

sHORR, 1. How to Weigh and Measure Children. New
York: Hunger Wacch, 1984,

SINHA, D. “Growth Charts for the Caribbean.” Cajanus,
17[1984}.

SRINTVASAN, L. “Juego de Crecirzieato.”” SARAR Inter-
national, Inc., 1982,

STEPHENSON, L., M. Latnam, and A Jansei. A Compar-
ison of Growth Standards: Simi:ari*ies Berween NCHS,
Harvard. Denver and Priviledged African Child and
Differenzes witk Keryan Rural Chilaren. Cornell
Internat-onal Nutrition Monograph Sertes, 1211983},
p. 109+.

TINUBU, A, Weight Charting and Its Significance in
Child Health. Caapel Hill, NC: University of North

Carolina, Africar Health Training Institrtions Project,
1978,

188,

189,

190.

191.

i92.

193.

194,

195.

196,

197.

198.

199.

200.

TREMLETT, G., . Lovel, and D. Morley. “Guidelines
for the Design of Naciomal Weight-for-Age Growth
Cards.” Ass:gnent Children, 61/62{1983). p. 143+.
UNICEF Socizl and Statisdcs Program, Eastern Africa
Regionzl O#fice. “Eveluation of Botswana’s Nutri-
tional Surveillence System.” QOceasional Papers No. 4
{T988), 1985,

U.S. AGENCY FCR INTERNATIONAL DEVELOPMENT, Asia
Bureau. Recommendaticns for Improved HPN Pro-
gram Implementation Within the Bureau for Asia.
Conference Report, Virginia: Jeffalyn Johnson and
Assoc., Inc., 1934, .

VAQUERA, M. de, ]. Townsznd, . Arroyo, and A. Lechtig.
“The Relationsq:p Between Arm Circumference at Birth
and Early Mortality.” Journal of Tropical Pediatrics,
29(1983). p. 167 +.

VELZEBOER, M., B. Selwyr F. Sargent, E. Pollitt, and H.
Delgado. ““he Use of A-m Circumfersnce in Simpli-
fied Screen-ng for Acute Malnutritior: by Minimally
Trained Healtk Workers.” Journal of Tropical Pediat-
rics, 28{1983). p. 159 +.

VIRAVAIDHYA, K., K. Tima, and A. Menrill. “Impact of
Age/Weigh: Charts Mzintained in the Home and
Nutrition Education on Nutritional Status of Infants
and Pre-Schoo. Childzen’” (mimeo}. Thailand: Minis-
try of Healrh, 2981. p. 15

WHITEEEAD, R., and A, Pacl. “Infant GCrowth and Human
Milk Requirements: A Fresh Approach.” Lancet {1981).
p. 161 +.

WHITEHEAC R. and A. Paul, “Growth Charts and the
Assessment of Infant Feeding Practices in the Western
World and in Develcpiag Countries.” Early Human
Development, 9{1984). p. 187 +.

wrT, [, and S, Cavies. “A Home and Clinic-Based Growth
Chart for Dominica.” Cajenus 151982}, p. 42+.
WORLD BANK, Department of Population, Health and
Nutrition. Nutrition Review. (mimeo} Washington, DC:
‘World Baniz, 1984,

WORLD HEALTH ORGANIZATION. A Growth Chart for
International Usein Mcternal and Child Care: Guide-
lines for Piimary Healtk Care Personnel. [Revised Edi-
tion) Geneva: 1985,

YEE, V. “'Guidelines for the Design and Organization
of Health Sececr Nutritional Status Surveillance.” (931-
1198) Washi=gton, DC: Department of Health and
Human Servicss, Office of International Health, Inter-
national Nutrition Unix. (in press)

ZEITLIN, M., et al. “Circumference Growth Charts for
Commun:ty Level Woskers with Little or No Formal
Schooling.” Journal of Tropical Pediatrics, 28(1962). p.
62+.

71



Appendix A

Growth Monitoring Tools

L _Arm Circumference Tapes

A. Instructiors for making and using tricolcred and irsertion
arm c:::rcumference tzpes are availakle, witk samples, from:
Teaching Aids At Low Zost

P.QO. Bex 49

St. Albzns

Herts ALI 4AX United Kingdom

Price: samples free

and:

Voluntary Healta Association of India

C-14 C. Centre S.D.A .

New Delhi 213016 India

Price: U.S. $.22. insert-am tapes, and LU.S. 5.10, tricolorec tapes,
plus poscage. Meney mus: accompany orcer.

B. Commerciaily Manufactured
The following tapes can be ordered ix bulk:

Cimder Strips (38)
Descript.on:

® two tricolored strips

® age spzcific 0-3 mo; 4-7 mo.; 8-11 mo.; 12-23 mo.; 24—27 ma.;
4859 me. and &0-

Price: U.S. $.20

Write to:

CIMDEE

attn: Dr. Jorge Saravia
Apartade 3708

Cali, Colombiz

Sinaps Strip

Description:

® one insertion tage with cual colored bands

& bands are Zor specific zge groups (0~30 cays; 1-5 mo.; 6-37 mo.;
31-60 mo.)

® made of durable sun ard rain resistant raterial

® tested in Mexizo, Guatemala, and Brazii

Price: approximately U.S. $.50. Price decreases for bulk arders,
Write to:

Aaron Lezhtig

UNICEF/Brasilia

Setor Bancario Sw.

Edificio Seguradorms 13 andar

70072 Brasiliz DF, Brazil

Echeverri Tape And Chart

Descripticn:

® a plasticized pzper arm swrip marked in centimeters

@ a growth chart with dimly shaded underncurished zone and &
normal zone

® chart can be used through child's sixth year

Price: £2.00
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Write to;

TALC

P.O. Box 4¢

St. Albans, Herts AL1 4AX United Kingdom

II. Scales

A. Locally Manufactured (9)

The designs and procedures for making scales are available
from:

Teachirg Aids at Low Cost

P.O. Box 49

St. Albans

Herts. ALI 4AX United Kingiom

Hesperian Fourdation
P.O. Box 1692
Palo Alto, California 94302, U.S.A.

B. Commercial.y Manufactured

1. Scales for Cl.nics

Description:

A wide variety of clinic scales ara manufactured, each slightly dif-
ferent. Therefore, it is suggesied that one write directly to the dis-
tributor for dztails,

Price:

The table top model “or weighing small children usually costs between
U.S. $150-300. The p.lar models an which older children can stand
cost a minimum of U.3. $300.C0

CMS Weighing Equipment, Ltd.

18 Camden High Street

London, NW1 OJH, United K:ngZom

or:

Salter Industriai Measurement, Lid. (table top, pan mode! only)
George Street

West Bromwizh, E70 6AD, Uniter Kingdom

2. Singie Beam or Bar Scales

The Philippine Bar Seale (41)

Description:

¢ This is a hanging bar avaitabie ir 10, 25, and 50 <g, capacity.

® |t is manufactured in the Philippines and is a type of scale with
which these health workers are already familiar,

® The scale is mace o7 iron, but is zinc plated, ard is heavier than
many (scale alone weighs slightly more than 3 kes.).

® Counter we gh:s are lead, coversd with colored rubber.

# The bar has machine etched (00 gm gradations.

@ The scale czn be tzred. *

Price;

U.S. $14.50 (12 kg.1; U.S. §18.20 (35 kg.); U.S. $22.50 (50 ke.)

*Tarc: the deductien of wveiglt made in allowance for a weight hang on the scale, For
example, if a baske is vsed to kold the chi d. t~¢ basket can be placed on the scale and the
scale tared to read ~0",



Write to:

Dr. Florentino Salon

Executive Director

Nutritior: Cente~ of the Philippines
MCC P.O. Fox 653

Makati, Metro Manila, Fhilippines

Kumudini Bar Scale (67}

Adaptation of the 25 kg. Philippine scale to a Banglacesh project.
Descript.on:

® The szme as “he Philippine scale except tagt units 27 measure are
local—seer and chattak.

® Calibrations cut into i-on rod and painzed.

® Harness for children available.

® Scale can be :ared.

Price:

U.5. 320-%25

Write to:

Mrs. Pati

Kumudiai Welfare Trus: of Bengal

P.O. Box 6z .

Narayargarj, Bangladesh

Chinese Wooc Scale (34}

Description:

© The capasity of this scale is 30 kgs. in .09 gm. gradations.

¢ It is manufactured in Thailand from weod and is lighter than meny
(scale weighs 2 kgs.).

e Since numbers are etzhed on wood, they may be difficult to read
over time.

Price:

U.S. $25 (comes with two harnesses for suspending the child).
Write to:

Nutriticn Civicion

Department of Health

Samsen Road

Bangkok, 10200 Thailand

Tansi Bar Scale (49, 75)

Description:

e Ligh-we:ght metal scale (scale, basket, and we.gh:s weigh 2.4 kg.).
@ The bar s shert; thus, it is not a direc: reading scale. The bar cnly
has a capacity to weigh 10 kg. If the child weighs more than 19 kg.,
a 10 kg. weight must be added on the ba, The Lealk worker, then,
must remember to add 10 to the number indicated on the tar.

e The oar is nct notched at each kilogram o gram Tarking. There-
fore the sl:ding metal piece indicating the weight when the scale is
balanced can not be firmly fixed and the vorker must hold :t in place
while rzad.ng the weigat.

® The scale is made in India and Korea.

® It can be tared.

¢ Enumeration is clear.

® Capacity :s 20 kg, (This may not be sufficient if £ and 7-year olds
are in the program).

Price:

200 Indian Kupses. Allow three months ‘rom date of order for deliv-
ery. Scale made in Korea is less expens:ve.

Write 10!

P. Sivargj

General Supe-intendent

Tansi Tool Room

Tamil Nadu Small Industries Cooperative, Ltd.

Industrial Estace, Guindy

Madras 600-032, Tamil Nadu. India

or:

UNICEF/Indiz for information on the Korean-maee scale.

3. Dial Spring Scales

ITAC Model 800 (78, 116)

Description:

e Lightweight (1 kg.) in durab.e metal case with umbreakable plastic
face.

e Case paintec w.th ezamel, whizh may chip and expose metal.

o Easy to read; large numbers rark five kilogram increments and
small numbers mark every ki.ogcam with lines at every 100 grams
(not available in rourds).

e Capacity 25 kgs. in cne rotztion,

& Scale can be tared a'though tasing screw in torgue of scale is not
as easy to adjust as that of the Sziter Scale.

® Accuracy is ¥ of 1% of full capacity.

Price:

1.8, $67. Price inzludes two waterproof weighing pants and carrying
bar, FOB*, sturdy export packing extra at cost, A discount is avail-
able for large orders.

Write To:

ITAC Corporation

P.O. Box 1742

Silver Spring, Marvlard 20902, U.S.A.

{Note: This cormrany zlso makes a scale for weighing newborns with
an 11 kg. capacity.)

CMS Model MP25

Description:

® Lightweight ir unbreaksble plastic case, with ventilated plastic
dial cover.

e Easy to read, aithough ITAC scale is clearer.

® Capacity 25 kgs. ir: cne rotation with 100 gm. divisions, oravailable
in pounds—capacity 56 Ibs. .n *a lb. divisions. {Not recommended
to get both kes. and I-s. on the same scale face.;

® Scale can be tarec.

® Has proven to be extremely durable under rough treatment.
Price:

£24.00. FOB. Orders can be filled immediately from London stock.
The cost is for weigking pack that includes the scale, a shoulder bag,
and 3 baby-weighing trousers A discount s available for large orders.
A hang bar for oler child-en anc a folding door bracket are available
separately,

CMS Model DM 20

Description:

® This is the same scale as CMS MODEL MP:Z5 but with a dial on
each side of the sca.e.

® The dial on one sice will register 20 kgs. in one rotation with 100
g. divisions, while or: the reverse side of the scale another dial has
drawings of s:ages of a child’s development and basic feedingroutine.
The drawings are to aid mothers but may be misleading for mal-
nourished children.

Price: Same as above.

Write to:

CMS Weighing Equ:pment, L.

18 Camden Higa Street

London, NW1 OJE, United K:agdom

Salter Model 235 (78)

Description:

e Lightweight .n darable non-rust aluminum case with an unbreak-
able plastic face.

& Easy to read alttough ITAC scale is clearer.

& Capacity 25 kgs. in one retation with 500 gm. or 100 gm. divisions.
e Scale can be tared without € fficuity.

# Secale has been well tested aad modified to improve performance.

+FQR = Ereight on beard
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Price:

£18.50, FOB for scale only, or £27.50, FOB w th five pair of weighing
trousers. Allow 12 weeks for delivery. A discount is available for
large orders.

Write to:

Salter Industrizl Measu-ement, Ltd.

George Street

West Bromwicn B70 6AD, United Kingéom

Marsden Model 165

Description:

& Lightweight, stainless body with vented plastic dizi caver.

© Single or dual faced.

® Capacity 25 xz. in single rotation with 13¢ g. divis.ons or 36 Ib,
with 4 oz. divis.ons. (It .5 not recommended to purccase a dial with
both kilogram and pound divisions.)

® Scale can be :ared.

® Two year guzrantee

Price:

£25.75, FOB. Weighing trousers cost an addit onal £5.0C each.
Write to:

Marsden Weigh'ng Mackine Group, Ltd.

388 Harrow Rozac

London, W5 2HU, United Kingdom

4, Tubular Spring Scales

Chatillon IN-50

Description:

® Small, extreme.y lightweight, made of nor-corrosive brass,

® Capacity in 25 <gs. or 50 |bs.

¢ Difficult to rezc; the marker is hard to distinguish and the scale =g
marked in both <ilograms (250 gm. intervals) and pceecs (8 ounce
intervals).

o Scale can be tared,

Price:

U.S. 537, FOB. Discoun:s of 25-30 percent are avaiaoie for largs
orders.

Write to:

John Chatillon aac Sons

83-30 Kew Garders Road

Kew Gardens, New York 11415, U.S.A.

Super Samson

Description:

® Extremely lightweight—made of durable plastic,

® Overioad protection,

¢ Difficult to read becausz of small space between numbers.

¢ Capacity 20 kgs, with 200 g. divisions, or 44 I, with 8 oz. divisions.
® Scale can be tared.

. Note: This scale 1s best for weighing newtcres or childre+ under 2.
not for weighing children ander 3 years of age,

Price:

£5.95 for 20 kg. scale alone. If ordered in = peckege ith a nylon
sling, tape measure, and carrying case, the total price i= £9 75, FOB.
Less expensive sczles with 2 capacity of 10 kg. are alsz available.
Write to:

Salter Industrial Measurement, Lid.

George Street

West Bromwich, 370 6AD. United Kingdom

CMS Plastic tubular weigher
Description:

e Similar to the Saiter Super Samson.
® Capacity 10. 15 or 20 kg.

Price:

£5.00. FOB.
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Write to:

CMS Weighing Equizment, [td,

18 Camden High Strest

London, NW1 QiH, United Kingdom

ITAC Model 100

Description:

e Lightweight (40 ), easily graspzd

® Polystyrene with metal parts, r.ylon pinon and rustproof pointer
® Capacity 11 kg ir. 200 gm divis.ons.

® Coded in red between 0 anc 2590 gms.

Price: U.S, 512.50. Sibstantial reductions for large orders.
Write to:

ITAC Corporat:on

P.O. Box 1742

Silver Spring, Maryland 20902, U.S.A.

5. Digital Sca'es

Pathweight Electronic

Description:

® Small (fits inzo a pocket)

o Light

e Digital reading

® Runs on a 9 val- traasistor battery with other options available
¢ Electronicaliy dampened to improve readibility

® 20 kg. capacity

® Scale can be tarzc

Note: This scale is stil’ being developed. Field trials will begin in
early 1985,

Price: Expectec to be irexpensive

Write to:

PATH

Canal Place

30 Nickerson Street

Seattle, Washington 98109, U.S.A.

Il Length/Height Boards

Many models exist. Those mentioneg below are available
commercially.

A. Instructions for making a neasuring board are available
from;:

AHRTAG (board only for measuri~g length, not standing height)

85 Marylebone Hign Street

London WIM 3DE Un:ted Kingdem

Price; free

and:

Sherr Measuring Boar¢ Constructisn Kit

Description:

® board is suitatle for length and height

® kit includes evervthing but the wood; kardware, shoulder strap,
measuring tape, g.ue and instructions on how to construct the board
and how to weigh and measure

Price: U.8. $25. The constructisn booklet can be purchased sepa-
rately for U.S. $3. Tke manual “*How to Weigh and Measure Chil-
dren” is also available separately for U.S. §3.

Write 10:

International Scieace and
Technology Instizute

2033 M St, N.W.

Suite 300

Washington, DC 20036, 1J.5.A.



B. Commercially Manufactured Length/Height Boards or
Measurers.

Shorr Portable Measuring Board

Description:

¢ durable pcrianle board (comes with carrying stran) for measuring
height and length

® 130cm > 35¢m X 2&m

® weighs 3 lks.

& water resistant

Price: U.S. 3175 (includes illustrated marual “'Hew to Weigh and
Measure Chiléran™)

Write to;

Internatio~a. Science amd

Technology Ins:itute

2033 M St. N. W.

Suite 300

Washington, DT 20036, U.S.A,

ino nurse uses hand-scale
ded by UNICEF to weigh
orn. WHO!/362

Microtoise Height Measure

Description:

® light and pertable

® measures 0-2 maters in lm gradations

& can be suspended from a wall or door frame or run along a table
Price: £7

Write to:

CMS Weighing Equ:pment, Ltd.

Camden High Street

London NW1 OIH, UK

IV. Weight-far-Height Wall Chart—*‘Thinness Measure’’
(120)

As described in Chapter V,

Price: £ 1.30 in black and white, teaching aids £ 5.00.

Write ‘ot

Teaching Aids At Low Cost '
P.O. Box 49

5t. Albans

Herts, ALl 4AX United Kingdem
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APPENDIX B

Protocol for Weighing and Measuring

To facilitzte accurate measurement znd to minimize con-
fusion at moniroring sessions, a protecol (step-oy-step guide)
for we:ghrng and measuring should be prepared and ad-
hered to during the training of healt workers The protocol
should be discussed end practiced to ensure that each tech-
nique zs well as the rationale for the process arz clear.

In compilicg the protocols for each ancarcpometric
measure tae ‘allowing sources were -1sed:

1) Weizhiig and Measuring Children: A Tra:aing Manual
for Supervisory Personnel (26);

2] “Anthropcmetric Field Methods: Generay,” in Nutri-
tion and Growth (137);

3) The Assessrment cf the Nutritiona! Status ¢f :he Com-
munity (61).

Weighing

1. Check the equipmert:

® Is the scale in working order? Before each weighing see-
sion, standardize the scale. To do this, weigh an object cf
a known weigat. The scale should register the correct
amount eazh tirne,

® Is the apparatus to suspend or hold the c=ild ir poor
condition {pants ripped, chair broken)?

@ Is there zn aaequatz structure for suspending the scale
{good rope, a hook, bear, or tree limb|?

2. Position tae scale at eye level so that the rumbers can
be easily read. Be sure that the child 22nnot hald ONto tae
wall wh:le on tae scale and that even the largest child, i
suspended, carnot touch the ground.

3. Tare <he sca'e {bring the needle to zero or salance the
scale). Most scales have an adjustable scew or serall weight
for this purpose. It is best to place the pan, pan:s, basket,
or whateve: will hold the child on the scale and then tare
the scale so the health worker will not need z0 subtract
this weight from the weight of each zhi'd.

4. Ask the motaer to remove all heavy objecrs {amulets,
shoes, thick jackers| from the child. ¥f it is impossible o
. remove the o3jects or clothing for cultural ressons or be-
cause the environment s too cold, weigh an equivalent
amount of clothing anc subtract its weight from: the child’s
weight. If this srocedure is impractica., note on the card
that the weignt of the child includes a heavy jacket, etc.
5. Ask the mother to stay with her zhild, Help her place
the child on the scale. Wait until the scale is stzacy or the
needle has stopped swinging to reac the weight. If the
needle is fluetnacing sl:ghtly, estimate the midpcirt of the
swing, and tse tais number as the weight.

To balance a beam sca_e, move the weight awzy from the
zero positior: unii the indicator shows that too mach weight
has been added. Then oring the weight back toward zero
until the indicator shews that slightly too much weight
has been removed. Make the fine acjustment 5v either
moving the lgh- weigh: or gently tapring the larger weight
until the sczle is balanzed,
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6. Read the scale, 7 the child is weighed frequently [more
than once per morth) and/or the recordirg chart has suf-
ficient spaces, read the weight to the nezrest 100 gm. or
quarter pound. If tt= chilc is weighed once 2 month or less
frequently, read the weight to the nearest 250 gm. or half
pound.

Length/Height

ALWAYS HAVE TWO PEQPLE AVAILABLE TO MEAS-
URE [one can be the mother). Measure the recumbent
(lying down|length f all children less than tworyears of age.

1. Check the measurirg boaxd to be sure -t is in working
order. The numbers should he easy to read and the move-
able block sturdy, forming aright angle witk the backboard.

2. Put the board on a flat, firm surface. It is easiest to take
the measurerient if the board is placed on a table top.

3. Ask the mother to Lelp measure the ckild. Ask her to
remove any shoes or hat from the child

4. Ask the mother to positioa the child on the board. The
child should be lyirg, back down, in the center of the board
with shoulders'and buttacks flat and the crown of the head
against the fixed end of the board.

5. Ask the motaer to help hold the child. She can stand
or kneel at the head or to ore side of the board, keeping
the child centered and the head in positior.

6. Check tobe sure te childis completely extended. Place
the left elbow and zrm on top of the chiid’s knees and
grasp the child’s ankles, held:ng the feet perpendicular to
the headboard,

7. Use the rigat hand to slide the moveable block to meet
the child’s heels. Press down ca the child’s knees and press
the block agains: ke feet.

8. Read the measure to the nearest ¥ cm. ar Vs inch,

Measure the height \standing’ of all children two years
and older, .
1. Check the measu-ing beare to be sure it is in working
order. The numbers should be easy to read and the move-
able headboard sturdy, forming a right angle with the back-
board.

2. Place the battor: of the beard on a flat, hard surface
and the back of the bcard ageinst an upright structure (door
frame or wall). The measur:ng board stands vertically.

3. Ask the mothzr to help measure the child. Ask her to
remove any shoes and headgear.

4. Ask the mother to help the child stand correctly at the
board. The chi.d shcald stand

® in the center of the board with feet flat and slightly
apart.

® with knees fully extended and arms at the side.

® with the back of tkz h=els, calves, buttocks and shoul-
ders touching the bacx of the board (or the wall if no board
is used).



® with eves _ooking straight ahead.

5. Ask the rcother to hold the child in: positicn while the
moveable headboard is brought down to rest firmly on the
crown of the child’s head (be sure it touches the top of the
head and not just the hair],

6. Read the measurement to the nearest 14 cir-. or ¥ inch.

Mid-Upper Arm Circumference

1. Ask the mother to help measnre tke child’s arm. Ask
her to sit comfortably and either hald che child in her lap
or have her child stand by her.

2. Sit or kneel at <he left side of the cqild.

3. Ask the mother to bare the child’s left arm and shoulder.
This may require removing the child’s shirt.

4. Find the mid-point of the child’s arn. Place the end of
the tape at the top of the shoulder (where the arm appears
to connect with the shoulder) and measure to the elbow

UNICEF Phcto by Sear. Sprague

tip. Take hzif of this distznce by folding the measuring
tape in half, tringing the point on the tape at the tip of
the elbow even with the tape end on the shoulder. Where
the tape folcs in half make a small mark with a pen on
the child’s arm.

5. Straighten the child’s am so that it is relaxed and hang-
ing loosely. For caildren uader 6 months, ask the mother
to hold the child’'s arm still and away from the body.)

6. Loop the tape arounc the child’s left arm at the mid-
point mark. Level the tape and pull it until it gently touches
the skin all tae way around the arm. NOTE: The tape
should nct be pulled so -ight that any of the soft tissue is
compressed, a common eror in measuring arm circum-
ference.

7. Read the tzpe, noting the color or the number to the
nearest Y+ cra. or 4 inch.
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APPENDIX C

Educational Materials for Growth Monitoring

The materials included in Appendix C are examples cf support materials for tra.ning workers in growth monitoring,
or educationa. materials for the community . Thev are drawn from the publication Guide ro Mass Media and Support
Materials wrizten by Griffiths et al., 1985. The guice was first published by the International Nutrition Communi-
cation Service (INCS) and funded by the Agency for International Development, Office of Nutrition. The complete
guide may be obtainsd from INCS, Educztional Development Center, Inz., 55 Chapel St., Newton, MA 02160.
Price: U.8.5:0 (All orders must be prepaic. Distributed free of charge when rzquested by a developing country.)

INDONESIA/UPGK Family Nutrition Improvement Program

1. Keluarga Setat

(Heqithy Fomily,

DESCRIPTION: flip chart, 10 x 14", sturdy rzper, color,
spiral bound, 28p.

REVIEW: This flip chart begins with the question to familias,
“Do yor want 1o know if your child is healthy?** The messags
is that healthy children gain weight as thay get oider. Parents
are encouragec to weigh their children montaly and to keep
the weight chart After a discussion of general nuTrition infor-
mation, the flip chart p-esents advice to parents oased on the
outcome of the weighirg and the age of the chiid This format
is good, provicing the community wozkers with sound rec-
ommendations and the family with corcrete act:vities to inj-
tiate, Examples of the recommendatiors: A baby (~3 months
old whose veight does not increase during one month shovld
be breastfec 3 o 5 timas more often every day a child 4-6
months cld ‘whose weight does not increase for 2 successive
months should be given one medium s:ze dish of soft food =
times a day. and breast milk should be continaed.

2. Menuju Keluarga Bahagia Sejahtera

(Towards a Eappy and Prosperous Family}

DESCRIPTION: flip chart, 1§ x 24", color, spirzi-bound,
13p.

REVIEW: This fip cha-: for religious leaders to rse with the
community stresses we ghing a child each month as the du-y
of every parent, as well as the special care for children not
growing vwel.. The community in general is also reminded that
to glorify God children must be healthy and therefore the
communiy must prov.ée for nutrition activities such as
weighing.

. 3. Membina Keiuarga Bahagia dan Sejahtera

(Building 2 Happy and Prasperous F amily}

DESCRIPTIDN: wall poster, 24 x 36", color

REVIEW: This comic strip tells the story of the family of
Abdul Samad and the marriage and subsequent shi'd of his
daughter Fazimah. Part of the comic strip shows Fatimah
taking her ckild o be weighed. The child increases in weight
and grows **.n keeping with the Plan of God."

INDONESIA-Nutrition Ecucation Improvement Project

4. Penimbangan

(Weighing:

DESCRIFTION wall poster, 15 x 27", color

REVIEW Tkis pcster was designed to €8COoUTAge CCIAMUNIty
self reliance in health activities. The colar photograph shows
village vo umeers and rothers at a weighing session. The
poster says: “Weighing ek children unde- 5 years can be done
by the community itself,"
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5. Timbanglah Anas Anda Setiap Bulan

(Weigh Your Chisd Every Month)

DESCRIPTION: poster, 20 x 15", color

REVIEW: This poster for the home is given to parents the
first time thev bring their chidren to be weighed. It says
“Weigh Your Child Zvery Month—A Healthy Child Gains
Weight as S'he Gets Older.” Under the drawing of the child
being weighed are 60 boxes, representing each month between
birth and 5 vears. The parent is told that each month when
the child is weighed a box sheald be markec on the poster.
The intention is that, even if bozes are not marked, the poster
will serve as a rem’nder of the :mportance of monthly weigh-
ing.

INDONESIA/Yayasan Indonesia Sejahtera Children’s Mate-
rials

6. Weighing Puzzle

DESCRIPTION: gare, 3 X 0" cardboard Jigsaw puzzle,
color

REVIEW: A colored picture of a child being weighed has
been made into a jigsaw puzzle as a way of familiarizing
children with weighing and of reminding parents of the com-
munity weighing activity.

7. Anak Sehat—Naik Berat Badan

(A Healthy Ciild—Increasing Weight)

DESCRIPTION: 28 cards, 3 x 4", color

REVIEW: One of the sets of cards in this game for school
children is about chilc weighinz—the messages are “Weigh
your brother or sister avery mcath™ and “If the weight goes
down sthe needs mo-e to ear; the regular progress is for the
weight to increase every month .’

8. Dominos for Health

DESCRIPTION: 28 dominos, color drawings, 2 % 3.9"
REVIEW: One of tne messages in this domino game for
school children is thzt their younger brothers and sisters
should be we ghed every montk until they are § years old.

9. Keluarga Sehat

{(Healthy Fam:ly)

DESCRIPTION: game (Snakes and Ladders), heavy card-
board board with 4 markers znd dice

REVIEW: Rewards zr= given ir: this game for weighing chil-
dren, bringing the plavers ‘school children; closer to the goal
of a healthy family.

INDIA/Tamil Nade Integrzted Nutrition Project

10. Arm circemference strip and folder
COUNTRY: India
LANGUAGE: Hindi and Znglisn




DESCRIPTICN: cazdboard folder with instructiors and a
tricolored arm: circumference tape

REVIEW: This strip, designed by Doctors Moriey and Shakir,
is to be used by community volunteers on = monthly basis to
determine if children between one and 5 years are healthy.
The link 2etween the assessment and education is clear znd
well done. The.strip has green (healthy), yelow (cauticn),
and red (danger) zores. The major message for the commu-
nity health worker to convey to the mother is: *“with more
food the child grows healthier; with more food his arm grows
thicker.” Simple messages for mothers, correspoading to the
outcome of the arm assessment, ara listec or the inside of
the folder. For example, if the child is ia the red area: 1) zhe
child needs more of the foods s/he vsually eats: 2) feed 5 or
6 times a day; 3) if the child has not begun to eat soft food,
begin now; and 4) feed more food than before. The back of
the card specifies preper feeding for a one-yea--o0.d includ .ng
that the daily juantity should be half that which -he mother
eats,

CONTACT: VHAI

11. At the Beginning . . .

Your Child, Is S/He Underweight?

DESCRIPTION: posters, 20 x 297, color

REVIEW: These 2 posters promote ore of the core activities
of this nuotrition project-—growth monitoring. The posters
stress the importance of continuous weight gain and the rela-
tion of weight to healtt:. The respective texts of the posters
read: (1) At the beginning . . . the baby’s smilz, understand-
ing and krowledge indicate growth, bat you alse need to know
the weight of vour baby,” and (2) *“Your child . . . Is S/=e
Underwe:ght? For proper growth, weight gair must be con-
tinuous.”

12. PAKISTAN/UNICEF-Pakistan

DESCRIFTION: wall poster, 17 X 23", color, with 32-pzge
training manual for warkers

REVIEW: The purpose of this poster is to crezte sommunity
awareness about growth monitoring The kea'thv child sus-
pendec from a scale in weighing pants is the svmbol for this
program and serves as a reminder to families, It is assumed
that this image was pretested with the community and was
correctly uncerstood. The drawing of the chid is ramoved
from the context in which weighing normally oceurs: a crowced
room with a health werker nearby and a floor somewhere
under the child.

13. ZAIRE/Bureau d’Etudes

DESCRIFTION: The “*Nutrition>* series is availabie as 56
hand-colcred 8.5 x 11" pictures; a full or pattial series of
posters, 13 X 25", wood-mounted anc plastic-ccvered; slides;
or in a wooden carrying case of posters, flannelgraph, and a
nutrition mamzal.

REVIEW: The “Nutrition’ series ilustrates a comprehen-
sive set of concepts in family and child nutrizion. The first
section deais with inZant feeding; the second, with weaning
foods (see p.65) and young child feeding (see p.€5); and the
third, with fasmily feeding (see p.14). Throughout. the theme
of 3 food growups is repeated, with small illust-ations of the
groups on eact page, The 3 food grouns, as shown in example
4, are foods for construction (protein food), fuel (staples,
sugar, and fats), and protection (fruits and vegetanles). Meal
plannirg is diszussed in terms of including the 3 food groups
in proporzions appropriate to individual needs for grow:h,
energy, etc. In the iritial section on infant feeding, illustra-
tions of appropriate supplementary foads are shown alter-
nately with iHlustrations of the mother continting to breast
JSeed th= infant, up to 18 months (see p.52), The final section
on family feecing alsc discusses groweh monitoring (see p.73)

and special nutritional needs of children and pregnant and
breast feeding women (sez 1.28). The Bureau also produces
health booklets on severa. tepics, including malnutrition and
general nutrition education with an emphasis on protein foods,
to be used in conjunction Wit this item. Some materials may
also be ordered in Spanisk aad Portuguese.

14. GUATEMALA Materiales Maria Maya

DESCRIPTION: 6 guidebooks with large, detached black
and white illustrations, a pemphlet on grcup work, and an
instruction bock

REVIEW: These materials on weaning (see p.62), growth
monitoring (see p.75) and diarrhea and ora’ rehydration (see
p.98) were desigred to help community nealth promoters
address the princizal heal:h problems among Mayan Indians
in Guatemala anc to help them conduct community cam-
paigns to remedy the problems. Before subjects were chosen,
promoters and woren in ccmmunities wesre surveyed, and
local statistics on morbidizy 2nd mortality were studied, The
work on each subject begar. with an extensive literature review.
All of the guidebooks are div-ded in 2 parts: Part [ has studies
for the promoter and helps the promoter review his or her
own knowledgs of a topiz &s well as giving detailed infor-
mation, which is certain to bz new. Most of the guidebooks
conclude Part - w:th a secticn called ‘“What Mothers Say.”
In this secticn several typical answers from mothers to ques-
tions about a heal: practice or problem are listed and their
merits or errors discussed. Part Il contains suggestions for
activities—demanstrations, discussions, and instructions for
using the large llustrations. The project emphasized not only
what to commumniczte but alzo how to do so. The materials
were continuously tested with Mayan motkers to ensure the
relevance of the cantents, cudtural agreement, and the moth-
ers’ understanding cf remedies proposed for health problems.
Care was taken to ¢nsure tha: the materials presented factual
information adaptec as much as possible to the Mayan belief
system. Promoters were encauraged to conduct meetings in
the language of thz community, and because the promoters
had an average of a third grade education, the materials have
large type and simple words, Feedback from promoters, which
was solicited, was enthusiastic, and demand from govern-
ment health clinics was high. The materials were also requested
for Western-trained doctors, to educate them about Mayan
health beliefs. “he materials cerive a campaign look from the
style of the drawings and tks use of the cartoon promoter
“‘Rosita.”

15. LATIN AMERICA/Juegc de Crecimiento (Growth Game)

DESCRIPTION: playing board in form of growth chart, 2
sets of differently colored markers, and 2 sets of 24 cards.
REVIEW: This gamne is the product of workshops conducted
with field workers to improve their nutrition education skills.
The game is simrple, involving 2 players who place their mark-
ers on the growth chart according to the age and weight
recorded cn thair sets of cards. Players see how the nutri-
tional status of 2 children can be equal at birth and be very
different at 2 years of age. This is a good ciscussion starter
on the causes of growth failu-e.

CONTACT: Save the Chikiren or SARAR nternational

16. COLOMBIA/CAMINA FROGRAM ““Vigilancia de Cre-
cimiento”’

DESCRIPTION: Four 15 mirute radio programs and two 12
minute video shows, '
REVIEW: (Prcduced for low income, urban families) The
programs were carefully crezted with mothers and touch on
their doubts, fears, and misunderstandings about growth
monitoring,.
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