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The Cornell Food and Nutrition Policy Program (CFNPP) was created in 

1988 within the Division of Nutritional Sciences, Cornell University to undertake 

research, training, and technical assistance in food and nutrition policy with 

emphasis on developing countries. The Nutritional Surveillance Program 

(CNSP), which was formed in 1980 with support from the Office of Nutrition of 

the Agency for International Development, is part of the CFNPP. 

CiNPP is funded by several donors including the Nutrition Office and the 

Africa Bureau of the Agency for International Development, UNICEF, the Pew 

Memorial Trust, the Rockefeller Foundation, the Government of Indonesia, and 

the World Bank. 

CFNPP is served by an advisory committee of faculty from the Division of 

Nutritional Sciences, the departments of Agricultural Economics, Rural Soci

ology and Government, and the Program of International Agriculture. Several 

faculty members and graduate students collaborate with CFNPP on specific 

projects. The CFNPP professional staff includes nutritionists, economists, and 

anthropologists. 
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FOREWORD 

Much has been learned about how to effectively design and implement 
nutritional surveillance since 1980 where the Division of Nutritional Sciences, 
Cornell University and the Office of Nutrition, Agency for International Devel
opment entered into a cooperative agreement to develop the theory,
methodology and practice of nutritional surveillance. Under the able leadership 
of Jean-Pierre Habicht, principal investigator, and John Mason, Director of the 
Cornell Nutritional Surveillance Program (CNSP), a vast amount of research, 
training technical assistance, and information dissimination was ur.dertaken. 
This report summarizes and synthesizes the major findings and accomplish
ments and draws out lessons for the design and implementation of future 
nutritional surveillance activities. 

During 1988, the mandate of CNSP was broadened to include food and 
nutrition policy analysis and the name of the program was changed to the Cornell 
Food and Nutrition Policy Program (CFNPP). Research, training, and technical 
assistance innutritional surveillance continue to be an important component of 
CFNPP and lessons learned from CNSP activities are used to establish priorities 
for future work. 

The major share of the work needed to prepare this report was contributed 
by Katherine Tucker, who spent many hours reading, summarizing, synthesizing, 
and interpreting a very large written output by CNSP staff and collaborators. 
David Pelletier also made a major contribution to this report, particularly with 
reference to the synthesis and the identification of lessons from the work. Each 
of the other four co-authors contributed specific sections of the report and 
assisted inoverall interpretation of selected findings. 

On behalf ofCornell University and collaborating institutions, it is a pleasure 
to express my most sincere appreciation to the office of Nutrition of the Agency 
for International Development for the initiative taken in 1980 and for thesupport 
received since then, and to the many other agencies that have provided support
including the Africa Bureau, the Bureau for Policy and Program Coordination, 
the Bureau for Food for Peace, and the Indonesian Mission of the Agency for 
International Development; the headquarters, East Africa Regional office, and 
several country missions of UNICEF; the World Health Organization, the 
World Food Program, and the Indonesian government. 
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I believe the world is a better place because of the initiative taken in 1980 aad 
the subsequent support. However, the job is merely begun. Persistent hunger
and malnutrition continues to require curattention including better information 
to support the design and implementation of cost-effective action. 

June, 1989 Per Pinstrup-Andersen 
Ithaca, New York Director of CFNPP 
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EXECUTIVE SUMMARY
 

The concept of nutritional surveillance was first introduced at the 1974 World 
Food Conference, and two years later a joint U.N. expert conmmittee set up 
guidelines for defining, designing, and operating surveillance systems. In 1980, 
the Cornell Nutritional Surveillance Program (CNSP) was established through 
a Cooperative Agreement with USAID in order to further develop the theory, 
methodology, and practice of nutritional surveillance. This rep )rt describes the 
activities and accomplishments of CNSP from 1980 through 1987 and identifies 
some of the major areas for future work. 

A pivotal accomplishment of CNSP staff was the review and synthesis of the 
experiences of various countries with "nutritional surveillance" activities. The 
results were published in 1984 in a widely circulated volume (B 1).1 The experi
ences reported in this volume confirmed the suspicions of the 1976 U.N. expert 
committee that countries differ considerably in information requirements, po
tential sources of data, and ability to convert data into usable information. 
Indeed, needs vary not only by country, but also by government department, 
administrative level (national, regional, district, etc.), and over time. 

The synthesis volume provided a useful organizational framework for the 
many possible forms of surveillance and laid out general principles to follow in 
designing surveillance systcms appropriate to local needs and conditions. Broad 
types of surveillance include policy and planning, program management and 
evaluation, and timcly warning. A fourth type, problem identification, has since 
been added. 

Through its methodological development and in-country activities, CNSP has 
provided concrete examples for each of the four types of surveillance and 
identified some ofthe factors likely to consti ain success in each area. For certain 
surveillance activities, it is now possible to provide specific guidelines to devel
oping countries. 

CNSP's in-country experiences also reinforced the fact that the four types of 
surveillance are distinct inpurpose and in requirements for data collection/pro
cessing, institutional structures, and links to decision-making. This diversity in 
types of nutritional surveillance, combined with differences in information 

71he number in parentheses refers to the CNSP December 1987 List of 
Publications(Appendix 1). 

I 
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requirements, data availability and analytic ability within and among countries, 
posed difficulties in maintaining a cohcrent picture of"nutritional surveillance" 
as originally defined. In some of CNSP's country activities, particular informa
tion needs and other special local conditions sometimes made it difficult to assist 
decision-making in thatcount), at thatparliculartlne and, simultaneously, to put 
in place a structured and on-going system that was easily replicated in other 
countries. The conclusion that emerges from these experiences is that develop
ing countries may often need more than "nutritional surveillance syvteins" as 
traditionally conceived. Rather, they rcquire the capability (in terms of training, 
institutional structires, resources, etc.) to undertake a variety of sun'eillance 
activitiesappropriate to their varicd and changing information requirements and 
local conditions. 

These considerations obviously have important implications for efforts to 
develop nutritional surveillance. Specifically, the task cannot be seen as merely 
solving technical bottlcnccks in the process of "installing" a tightly integrated 
survcillance "system," a process that would lend itself more readily to the usual 
forms of technical assistance. Instead, the goal should be to critically evaluate 
the strengths and weaknesses of the various surveillance activities presently in 
practice, to develop alternative approaches where nccessary, to improve our 
ability to recognize which approaches are appropriate in a given setting, and to 
transfer to developing countries the ability to do these things. 

A number of lessons resulted from the first eight years of work by CNSP. 
These are summarized in the last section of this report. 



INTRODUCTION
 

Nutritional surveillance or "to watch over nutrition, in order to make deci
sions which will lead to improvements in nutrition in populations" is a concept 
that is rapidly gaining recognition throughout the world (B1).(;encral awareness 
has gron about the extent olfialnutrit!on and its cflct or. the performance, health 
and sui-xival of individuals that make Up [xpulations. Important .lUestion.s arc: what 
groups are nialuonrished; how many people are involved; where are they located; 
why arc they malnotrishcd; and how can limited resources x be'st used to allcsiate 
thc prolelcm? 

The term "nutlritional surA0ihance" gained acccptancc at the 1974 World 
Foxi conference, and was modeled on tile concept of cpidcmiological disease 
survillancc. Inl 975, 1UNI CtE, WI 1(), and FA() hcld a joint expert committee 
nmceling on tle topic, which resulted in the report, "Methodology of Nulritional 
Surveillance" (WI IC), 1'76). The ob.jcctives dclined in the WH-tC) rcport include: 

...to decribe the nutritional stalus of the lppulalion with particular 
reference to defined subgroups who arc identified as being at risk...; 
toprtld inftirri ion that \kill to the analysis of causesiat contribute 
and associatccl factors..; to promote decision by governments con
cerning priorities and tlie disposal of resources to mect the needs of 
Ibtht normal 'hrCiIr IilCit arid emergencies; to eiialIc predictions to 
hc madc on tIe basis of curj cnt trends inorder to indicate the 
proialic evolution of riutritiouwd problems...; to monitor nutritional 
prograiiics and to evaluate their effectiveness (WI l(), 1976:12). 

The foc-us ofa iutritionial sunrveillaice system is to monitor nutritional status 
and rcltd irId iciitlirS tIo widC information that will assist in decision-making 
for policy fOrm uIai inaid fiOrthe best allocation of scarce rcsources to nutri

tionallv related proilciis. 
The WI IC)rcporl also outlined major considcratiorIs inthe dcvclopncnt of 

a snryeillarcc systci, includingt hc "initial assessment tf itesit uat ion, potential 
indicators and dtda sources, and basic plannirg and Iesign. Itconcludes with a 
rccoimmnidatlion Ihll inlerriilional agencies jointly respond to coopcrate with 
countries inthe stling up of (intrilional survcillance) systems...in organizing 
seminars ftr oriciitation ointheir oijct ives and methodology.. aimed at senior 
st af Of riltatioinl agecies rcs irisiblc for planning and development ...and stim
ulating and assisting rescarch projects to improve nutritional surveillance 
niethlology. 

Largely as a response to this rcxrt, several countries began to include items 
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related to nutritional surveillance in their development planning. In 1980, five 
years after the joint expert committee meeting, the U.N. (ACC/SCN)2 Working 
Group on Nutritional Surveillance and the U.S. National Academy of Science 
Task Force on Nutritional Surveillance each met to discuss progress in the 
deve!opment and use of the concept. 

It quickly became clear that expertise was needed to assist in the planning 
and development of the field of nutritional surveillance, and a Cooperative 
Agreement addressing this issue was signed in November 1980 between Cornell 
University and the United States Agency for International Development 
(USAID). The agreement's overall purpose was to establish a resource center 
specializingin nutritional surveillance, in developing theoretical and operational 
concepts for the design, development, management and evaluation of surveil
lance systems, in developing approaches which will encourage and support 
development of country initiatives, and in identifying the most effective and 
efficient use of financial, technical and institutional resources for nutritional 
surveillance. Cornell was expected to participate in in-depth cooperative efforts 
with developing countries to develop nutritional surveillance systems; to provide 
training in surveillance methodology, and to conduct operational research on 
system development and applied research in key areas such as: approaches to 
population sampling, identification and testing of indicators; development of 
simplified techniques for data collection; and research "nd development con
cerning the use of small-scale computers for field processing and tabulation of 
data (USAID, 1980). 

The first major activity of the Cornell Nutritional Surveillance Program 
(CNSP) was a state-of-the-art review of nutritional surveillance work, using 
information compiled by the ACC/SCN working group and the NAS task force 
after their 1980 meetings, along with additional data gained from country visits 
and country contacts (CNSP, 1981). This review was published byWHO in 1984 
(B1) and included detailed methodological procedures and concepts for nutri
tional surveillance. It served as a basic guide for future program activities. 

In addition to the USAID Office of Nutrition funding for basic prograin 
activities (and for a Maternal and Child Nutrition Amendment in 1982), addi
tional funds were obtaincd at various times and for specific activities from the 
USAID Africa Bureau, the USAID Bureau for Food for Peace and Voluntary 
Assistance, the USAID Indonesian Mission, the USAID Bureau for Policy and 
Program Coordination, UNICEF/New York, the UNICEF East Africa Re-

Administrative Coordinating Conrnitt4Subcommittee on Nutrition 2 
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gional Office, UNICEF country offices in the region, WHO, FAO/Rome, and 
the World Food Programmes (CNSP, 1984; CNSP, 1986). 

This report summarizes the major concepts developed and progress made 
by CNSP. It also includes information on the various country programs that 
CNSP initiated during the period 1980-87. The discussion isdivided into three 
major sections: 1) scope and general principles; 2) methodological develop
ments; and 3) country programs. 
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1. THE SCOPE AND 
GENERAL PRINCIPLES 

OF NUTRITIONAL
 
SURVEILLANCE
 

In developing a conceptual model for nutritional surveillance, CNSP empha
sizes the importance of making information available in a timely manner to those 
who need it for dec.-ion making. CNSP defines three major thrusts within the 
basic concept of nutritional surveillance based on different types of decision
making needs. These are: 1) national level planning; 2) program management 
and evaluation; and 3) timely warning and intervention. 

A national nutritional surveillance system may focus on one or all of these 
areas depending on spccific nceds. The first stage in the development ofa system
is the "INITIAL ASSESSNIENT"' (Figure 1). Key decision makers/users of 
information are identified, as well as the primary decisions to be made, thus 
indicating the types of survcillance required. Preliminary answers to the ques
tions of who, where, what type, and how many arc malnourished are gathered
from existing data, which are usually available from routine reporting within 
government agencies or existing surveys. 3 Remaining information needs, andpotential resources are identified and institutional commitments, responsibili
tics, and linkages arc defrncd. Based on the initial assessment a workplan is 
developed with a spefic design for the country's nutritional surveillance pro
gram. It includes the definition of spccific objcctives, priorities, the needs of 
identified users of information, the suitability of existing dma sources, arrange
ments for necessary data collection and analysis, linkage with decision-making, 
and an assessment of the feasibility and costs of the plan. 

3 Bv "mantition"we rtfcr to Protein-Ene,y Malntrition(PEM). Typical 
outcome niwastures usdin nutritionalstirvillanceinchdethe prevalenceof 
malnutrition among preschool children (those less than 80% of weight
for-age as compared with standardv),prevalence of low birth weights and 
estimatesof infantorchild mortalityrates (13). 
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Purposec of 

stepa
 

A. ioentification of 
users, deciions to 
bu taken, and hence 
purposes and types 
of surveillance re-
quired 

B. Identification of 

problems 


C. Specification of 
information needed 
and baseline state-
ment 

D. Institutional ar-
rangements 

Actionsto bc taken 

Draw up lists of:
 
- policies and programs currently or potentially impinging on
 
(a) those most affected by nutritional problems and (b) the causes 
of these problems 
- ministries, departments, and institutions responsible for 
potentially relevant actions (planning, implementation, evaluatio";) 
Hence define: 
- existing policies and programs relevant to nutrition 
- institutions that are possible users of nutritional surveillance Infor
mation 
- decisions to be taken now or in the future that require info.ma-
Von, and existing information basis 
- information needed by relevant institutions for planning, initiation 
of programs, monitoring and evaluation 

Decide on: 
- type of malnutrition and whether chronic or acute
 
- groups affected, in geographical and socioeconomic terms
 
- causes of malnutriticn in these groups
 

Draw up summary statement of what It currently known about
 
nutritional p'oblems:
 
- use actual figures, presented as tables, maps, graphs, etc.
 
- hence identify gaps in information needed for decision-making
 
Identify sources of data from those already used in initial assess
ment, plus e.g.,
 
- data routinely available, if at present not used, from administra
tive sources
 
- possibility of including nutrition variables in household surveys
 
Assess the suitability of the data for surveillance purposes-vari.
 
ables, level of aggregation, linkage with other data, regularly,
 
timing, reliability, etc.
 

Decide on:
 
- organizational and analysis unit, including staffing
 
- linkages to decision-making
 
- means of supporting field operations, including need to hire staff
 
for data collection and supervision
 

'These steps are iterative, not ,equential 

Figure 1.Steps in hritialAssessmentfor Designing 
NutritionalSurveillance Systems. 
Source: Table 2Z B1 



3 

Although malnutrition is acomplex phenomenon rooted in poverty, itisalso 
important to have sonic idea of what may be causing malnutrition as a result of 
the initial assessment. Figure 2(B1:19) outlines the major relationships, showing
the links between fxd and income through nutrient intake and infection. 
Clearly, action may be needed in several sectors because policies or programs
focuscd on agriculture, income distribution, employment, health and nutrition 
arc likely to affect nutritional status. In addition, each of these sectors mayyield
useful data. While the definition of true cause-effect relationships requires a
complex scicitific research design, usually beyond the scope of a nutritional 
surveillance system, a general assessment of likely causes is often possible with 
existing data and knowledge of lxal conditions. Further, the assessment may 
suggcst areas for further investigation through research or surveillance. 

RESOURCES - FLOW -- OUTCOME 

Area cultivated 
Cropping pattern 
Technology 
Labour 

L 
Food 

Climate avaitable 
Assets Inthe market 
Education 
Environment IcesKIHoJhol 
Access to:markets 

services 
~c 

demand 
7 
income 

------

> 
L purh 'esA 

ha.. 

Food 
available in 

the household 
etc householdF 

stocks i N--i~ih 

famnily member 

I Nutr.Iljonal 
indN~duaJ 

I Housing 
Water 

Income anitaion Ie 

NATIONAL 
COMMUNITY - HOUSEHOLD i.NDIVIDUAL 

Figure 2. Relation ofResource and Flow Variables To 
NutitionalOutcome. 
Soume: Figuire 1.1,B I 

The first two types of nutritional surveillance (Policy/Planning and Program
Management/Evaluation) form a continuum from problem identification to 
evaluation of the effectiveness of intervention ctrategies. Some of the discrete 
steps are recognized as distinct subtypes of surveillance including: 1) identifying 
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the size and nature of the problem and mobilizing political will to take action;
2) indicating the distribution of the problem (geographically and 
socioeconomically) and some of its national-level causes (this usually leads to 
formulating broad directions for intervention programs); 3) more detailed 
project-level planning for area-based projects, taking into account local varia
tions in the ecology of malnutrition and the suitability of various strategies for 
that area (erante assessment); this also provides baseline information for later 
project evaluation; 4) development of an in-built monitoring system for program 
management to ensure that program "inputs" are delivered as expected; and 5)
in-built evaluation of gross outcome, or more detailed evaluation to determine 
if the major outcome indicators are moving in the expected direction. This 
continuum is described mainly for organizational purpo,,es but, in fact, the 
initiation of surveillance activities might begin at any step depending upon local 
needs. 

NATIONAL-LEVEL PLANNING 
One form of nutritional surveillance is intended to assist national planning

for health and development. The major questions to be addressed are outlined 
in Figure 3 (B1:62). These involve the definition ofthe malnutrition problem, its 
correlates and trends, an assessment of the relevance of existing policies and 
programs, and the design and targeting of specific intervention strategies. 

Answering these questions requires large-scale and recurrent data collection 
on nutritional outcomes and on relevant associated factors. Data sources iden
tified during the initial assessment will often include community weighing 
programs, school entry height measurements, government health and vital 
registration statistics, census data, and information from agricultural reporting 
systems. The usefulness of the data will depend coverage, validity, andon 
reliability and on whether itcan be combined with nutritional data at appropriate 
levels of analysis to define associations. In some cases, restructuring and im
provement of existing ongoing data collection mechanisms iaiy be adequate, 
but usually some form of additio al data collection isnecessary. This may take 
the form of new sample surveys (including both nutritional outcomes and 
associated factors) or, insome cases, nutrition modules maybe added to existing 
socioecononic/demographic surveys. 

For targeting. the simple method of cross-tabulation by "FUNCTIONAL 
CLASS," (Joy and Payne, 1975, cited in B1)is commonly used to examine the 
distribution of the nutritional situation. Prevalence of malnutrition may be 
dissaggregated by geographic or administrative area, ecological zone, or by
expected correlates, such as occupation, quality of housing, water supply,
sanitation, literacy rates, and accessibility to or use of services. With similar 
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Question Output Planning Implication 
1.() Are there certain Initial assessment; one-time disaggre. Targeting of interventlons; assessment of 

areas/people with gated data by region and causes and hence of relevance of existing 
appreciably worse nutritional soclo-economic status policies and programs; preliminary assess.
conditions than others, and met of size of problen, hence of initial 
what are their characterstics? reeource Implications 
(b) Which Characteristics are 
most closely associated with 

a
the outcomed

2.(a) Is the overall health. nutri. Aggregated data, over time General view of stuation: Ifgeneral Improve
lion, and socio-economic ment, need to look at rate ant at spectfc 
situation deleriorating or im- groups; Ifgeneral deterioration, need for con
provng? cern for overall position, as well as for groups 

(b) Is the trend thc,same to Disaggregated data, over time Targeting.
 
all groups, or are there some 
 Reassessment of problems; Identificaon of 
groups showing a different Intervention measures: resource atlocatiIon 
trend? and procuring additional resources 

(c) How are deteriorating or Disaggregated data over time with 
lagging groups defined? classifications 

(d) What chiractenslics are Disagg(egated data, over time, with More specific Identification of causes of 
associated with ditferences classuficatrons change, hence Interventiors and policy 
in trend?a changes needed 

3.(a) Is a specific short-term Only one (or a few) outcome indica- Specific Interventions needed
 
problem indicated (e.g., food -or(s)sharply deteriorating
 

shortage, eridemic)? 

(b) Are there fluctuations that Drsaggregaed data, over time Preventive measures 
Indicate recurrent shoriterm 

deterioration? 

(c) Are there trends that indi- Diaggregaed data, over time Preventive meastres 

cede probable crisis in the 
future? 

aDependent variable Is, for question 1, outcome; for question 2, change in outcome. 

Figure 3. Questions NutritionalSurveillance Information
 
ShiouldAnswer to Aid Healthand Development Planning Decisions.
 
Source Table 3.1, B]
 

measures at different points in time, a rough assessment of trends may be 
obtained (Figure 4). Even when nutritional outcome measures are not available, 
or cannot be disaggregatcd by a geographic area, etc., a simple mapping of 
environmental and socioeconomic factors commonly associated with malnutri
tion maybe sufficient to produce a gencral idea of the nutritional/socioeconomic 
situation which will allow identification of priority areas and groups. 

It is worth noting, however, that functional classification and/or socioeco
nomic mapping exercises usually only pinpoint problems that require further 



A. Agro-ecological zones Mean, 
Population

1 2 3 4 6S 7 8 10/11 weighted
 
% Population 
 13 15 19 7 15 5 11 9 6 

% < 90% Ht/Age
1977 21 21 30 25 35 4428 40 20 29.61979 25 27 27 21 26 31 20 19 40 25.7 

% < 80% WL/Ht 
1977 4 6 3 3 

0 
3 8 6 3 9 4.51979 2 2 4 4 2 0 3 3 6 2.9
 

Changes HtIAge % < 90% +4 +6 -3 -4 
 -9 +3 -24 -21 +20 -2.5 4 
Changes WtHt % < 80% -2 -4 +1 +1 -1 -8 -3 0 -3 -1.7 

B. Provinces Y)Cesntral Coast Eastern Nyanza Rift Valley Westem Mean 0 

% < 80% WAge 39 24 41 24 34 27 331977 
5 

% < 80% WtAge 23 29 29 
1979 

27 27 21 26 0 
-

Chgs Wt/Age % < -16 +5 -12 +3 -7 -7-6 ..80% 
Cn
 

Figure4. Exampieof FunctionalClassificationBased Upon
Changesin NutritionalStatus in Kenya, 1977-79' 
aAbbreviatons: Ht/Age = Height-for-age. WtHt = Weightor-heghL WI/Age = Weight-for-age; %<90%etc. refer to less than 90%of Harvard S!rindard. Calculations based or, the figures given in references 14 and 15 of the source. 
Source: Table 4.4,BI 
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investigation. When, for cxample, a changc in agricultural practices isassociatcd 
with declining nutritional status, more information would Ibe required to dctcr
mine thc underlying causes and to define program and xolicy options. This 
information might somclimcs x obtained through more detailed muliplc
variable analysis, through more focused formal or informal surveys, and/or by 
rcfcrence to cxistin, knowledge of local conditions. 

As pointed out by Mason et al., (1 ) nutritional surveillance, and the xlicy 
and pirogram actions that it often sugtg:est s share much in common with wider 
development goals based on meetinig basic needs of the population. As such, the 
success or failurv of nutritional surveillance depends upon the commitments of 
governments and colla orating donors to nriee t asic necds through redirection 
of resources. "T"o some dergree, nutritional survcillancc for national planning 
purposes involves tile scnsiti/attion of policy makers to the wider causes of 
malnutrilion arid to the rangre of ieasures necessary for its eradication. Func
tional classificalit nand s(ocioecoomicrealpping are uscfIn fo r this purpoSC and, 
together with thL more detailed irlormation sutgested above, can assist in the 
design of specific programs for addressing various aspects of the problem. 

Since N)80. (NSt assistcd in C'umlucting plan ning exercises in a nunber of 
countries. These incllude (osta Rica (1)4), Indonesia (Surbakti, 1983), Philip
pines (Ri 2), Sri Lanka (1)3), Fiji (1)8), Kenya (.122; DI 1), Botswana (1R23),
Lesot ho ()12). a rd Malawi (CSR, 1986). Tlhcc analyses require the availability
of national lta that ca be linked to nutritional status arid disaggrcgatcd by 
gcographic area ard,or sociocconomic groups. Ilowcvc r, equally pressing is the 
need for tcliniealanalvtical cxertise and mechanisins to link the final results 
to dccision-making. By the very natLure of Ihc developmcnt planing processes 
in these individual enrtries, the link to decision-making is often not very close, 
but can be st rengt hened by maximi/ing tlie interatcliom betwccri the data aMalysts 
and (hccision-akrs throughoul the analysis and disscninalion phase. 

The saime basic principles used at the nalional level have also been applied 
at lower Icvcl Ifr pr icc planing and evalualin purposcs. In these cases, 
kn inwn as -X ANTIFl assessments, lie dcsign and imperitcnatit onf an arca
based project is prcceded 1, asample survyand/or collection ofniorc detailed 
chnographic dta.Tlhese cal then be used to indicate which groups are at 
greatcst risk for malnitrititll, soic possible causal factors, and the most appro
priatc tyPes ofintervenl ion stratcgics for variousgroups. [le sarie data can later 
be used for cvaluatitn iurposes, because they provide a basclinc for comparison 
with subscqunet intrmatitn gencrawted from withir tle program or through a 
rcpeatLd sample survey. (CNSIP suppo(rted E.X ANTE asmscssments in the Phil
ippincs (W8), I laiti (J 13), G;uyana (M6), and Malawi (NSS, 1987). 
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Despite the potential for this type of surveillance to improve the project 
planning process, there are a number of factors that mitigate against its wide
spread use. One of these is the difficulty of incorporating such an exercise into 
the project cycle, because of the tight implementation time tables associated with 
most projects (and the possible loss of funds if deadlines are not met). Another 
problem is a lack of technical expertise to undertake the survey and to rapidly 
analyze the results. As noted alxve, such expertise is oft cn lacking at the national 
level and may be non-existent at regional or district levels. Finally, a major 
problem is that local input into the planning process, is too often precluded by 
the traditional top-down approaches to planning prevalent in developing (and 
developed) countries. 

PROGRAM MANAGEMENT AND EVALUATION 
The second major type of surveillance is designed to assist program manag

ers, administrators, and fundcrs in the operation and evaluation of on-going 
programs. This includes consideration of process issues, (is the program oper
ating as planned and is it reaching those targeted?); and outcome, (is there an 
improvement in terms of the specified objectives?). Outcome, in turn, may be 
examined at two levels: GROSS OUTCOME (is there a change?) and NET 
IMPACT (is the change due to the program?). The level of the evaluation will 
depend on the needs of the planners and fundcrs of the program (Figure 5). 

All programs require some level of "ADEQUACY evaluation." Program 
managers need to know if the program is being delivered as planned. For this 
reason some routine monitoring should be designed into the program. If the 
targeted groups are not being reached, or ifthe intervention is less than planned, 
the program is not likely to meet its objectives. 

Targeting should begin at the planning stage of any program by defining the 
needy and their proportion of the targeted group. Adequacy evaluation should 
examine program data to (ltcrmine the proportion of targeted and needy 
individuals who arc actually receiving the program benefits. The use of two-by
two tables then allows summary measures of program performance, including:. 
FOCUSING (proportion of total recipients who are needy); COVERAGE (the 
proportion of ,otal necdy who are targeted/recipients); LEAKAGE (proportion 
of total recipients not targeted); and DELIVERY (proportion of total targeted 
who are recipients). These measures can &ive impxortant information to program 
managers to allow improvement of program efficiency (Figure 6). 

In addition to targeting, questions of routine program operation, such as 
delivery of supplies and organizational procedures must be addresed. It is 
important that those implementing the program are involved ill the evaluation 
(preferably from the planning stages) so that cooperation and understanding is 
maximized. 
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Step Information required 
A. What isevaluation (1)For whom Intended (who are theprincipals)? For what decisions?
 

for? (desk) ( What objectv. 
 of the program we to be evaluated? . Required cooperative Venture 
betwveen ev luators and principals -consensus regarding explicitob ectives and resolution 
of contrdictions. 
(3)What are the Program Procedures and activites supposed to be? - Original plan + 
changes c regarding explicitconsensus procedures and adiities. 
(4)Plan the evaluation. 

B. Is the program de- (1)Objectives: What mpac, aresought? In whom? May vary vwthimpact sought - define 
sign likely to meet *adequate outcome.' 
program obtec. (2)Adcivias& Willdesigned activities attain obiectives in those who receive them? 
lives? (desk) (3) Targeting: Willplanned targeting atlain objeclives In population? 

(4)Procedures: Will designed procedures result in actMties and largeting plannned? 
(5) E1irnate effe-ts and cost/effect: Are they adequate and ':aonable? 
(6) Reiterate stps t-5 untilconsensus reached. 
M Ifanswerto any ques .on 2-5 is 'No. do no( proceed further.
 

C, Is the program irn- (1)Isthe implementation of delivery as designed?
 
plementalion ikely (2) Isimplementation oftargeting as desirned?
 
to neet the obtec. (3)Do deviations in procedures affect actMlies?
 
fives? (ield) 


' 

(4)Are deviations in aclivies likely to pevent attainment of outcome oboctrves? 
ansver(5) Itf o 4is 'Yes, do no( proceed to evaluation of those outcomes. 

(6) What are constraints on implerenteaion? Can they be remedied? 
(7) If anriie to 6 is 'No, Ihisansvers all other questions. 

D. What isgross out. (1) Outcome inwhom?
 
come? (ield: Needy
 
quantitative mea-
 Targeted
 
surementsl Recipients
 

Total population 
(2) Adequacy ofattained outcome (needs standard). 
(3) f Inadequate, would nutritional situation be likely to be significantly worse without the pro
gramme? (negatrve confounding) 
(4)Upper limtof cost-effectrveness - ittoohigh and no negatve confounding likely, stop 
prOtrar e. 

E.What Is net impad? (t)Gro-ss dfference indouble-blind randomized trial impact 
(2) Gross difference outcome 4 atlempled discarding of confournding - approximae net 
impart. 

(3) Co tleffecivenss - true net ipect parunit cost.
 
i Differeniate between effect on variable in individual and adequacy of effect in individual
 
*in whom?
 

- cos-effectrvness improves wth incretse in tndmduars need (resot.rveneis) and prev
alenrce of need mrrxnci those covered, but decreases with success. 

F. (ata presentation (1)To whom? Already prepared - pincipals (manager and tunder) should have been kr',ved 
and distribution in draft of report. 

(2) What type of presentation? Frequent iterarve presentaiions improve the usefukess of the 
report by beiler addressing the needs of the recpent, both s to wha Is addressed and how 
it is done. 

(3) Feedback to other than prinapals? 
* O f in collaboration vwthprincipals (respect ethics cf confidentiality and censorsthip). 
" Busy people need shoot summaies Ofdecision options + resuts + recommendations. 

Careful people need ever thing relevant - INthese two needs separately. 

Figure5. Steps inProgranEvalualion. 
Source: Table 5.1,BI 
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Needy (-e.g-. 

malnourished)? 
YES NO 

arge YES a, bi Base-line data 
TargNOeted 

a1a,

Planned focusing: Proportion of total targeted who are needy 

a,+ b,
 

a,

Planned coverage: Proportion of total needy who are targeted 

a,+ c 1 

**B Targeted? 

YES NO Survey data ........... .. -- Sur ey at
 
YES 2 b Program data (directly) 

Recipient? 
NO c2 d2 

Proportion of total recipients who were targeted 
a 2= a2a2 + b2 

Leakage bProportion of total recipients not targeted = b2
a2 + b2 

Proportion of total targeted not recipients a C2 

a2 + C2
Delivery 

Proportion of total targeted who are recipients a2
 -

a2 + C2 

Needy? 

YES NOS v y d tu 

.Recipient?[Rec~ien?i YE~NOSurvey' 3 data.. l - a, -P gr m aa (d irec tly )....
 YES a1 b Program data (iety3 3 

NO c3 Id 3 

Actual focusing: Proportion of total recipients who are needy = a3 
a3 

a3 + b3 

Actual coverage: Proportion of total needy who are recipients - a3
a3 

aji+ c3 

*A Planning (pre prograrm)

-8 and C: EvaJualon during program. (Whendelveryisexacily as targeted, recipients - tatgeted, and table C is
 

eactly liketable A).
 

Fiure6.Consinction of2X2 Tables Quantif)ingTarget Groups, "Needy,"
 
and Program RecipientLi.
 
Source: Figure 1.1, CO
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Planners and funders of the program will need this information, plus an idea 
of the gross outcome in order to decide whether to continue the program. The 
outcome measures selected should reflect the objectives of the program and
must be RESPONSIVE to the intervention, i.e., there must be some dose-re
sponse relationship (C6; C7). For most nutrition and health programs (and some 
economic development programs) anthropomctry has been selected as an
appropriate outcome measure (see the section on methodology/indicators for 
more detail). 

Assessing gross outcome requires a comparison of the result with baseline 
data or with a non-participating control group. Because it isoften politicallyand
ethically not feasible to withhold the program from needy individuals, data on 
new entrants (time-in program method) isoften used (C7). Although a positive
difference cannot be demonstrated to be due to the program, it is often sufficient 
to justify continuance of a program that is running adequately. When the
evaluation of gross outcome reveals no difference, however, several questions
must be asked beginning with adequacy evaluation results - including adequacy
of targeting aad delivery, the ability of the outcome indicator to respond to the
intervention, the validity and rcliabiiity of indicator measurements, adequacy of 
sample size and the possibility of negative confounding (the program may
actually be mitigating other nrgative cffects)(C6). 

National-level planners will nccd reliable information before decisions can 
be made to expand programs to other areas. For major investments, they will
need to know, wit hsome certainty, whether the program has a net positive effect 
and what is its cost-effectiveness versus other potential intervention strategies.
The only way to be sure that true net impact isbeing measured is to conduct a
double-blind randomized trial, which is very expensive, and in most cases, not 
feasible. Approximate net impact may be exa,'ined with a quasi-experimental

design, where potential confounding variables are measure 
I and accounted for
 
statistically. Cost-effectiveness can then be approximated as the net impact per

unit cost. Major sources of confoun,ling (selection, maturation, history, instru
mentation, regression to the mean and Lxperimental mortality) are listed, with 
examples, in Figure 7 (C6). 

Many of these problents can be avoided with careful evaluation and design.
Several quasi-expcrimental design types are listed in Figure 8. The strongest is 
the "non-equivalent" control group design with before-after, with, and with-out 
program groupings. Because this design isoften .;thically and politically difficult,
staggered implementation of the program is often used instead. Participant
indicators are measured at entry and at several points during program imple
mentation when they cdn be compared with new groups. Over time, consistent 
trends can give more assurance of causality. One problem with this design isthe 
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Cause of Confounding Example 
1. Selection Mothers who choose to participate in a pro-

When the assignment of subjects to treat- gram to reduce the incidence of low 
, -nt And corm1parison groups is not random, birthweight may tend to be more educated, 

the groups may differ systematically in some richer, and more motivated than those who do 

characteristic(s) associated with the outcome not. These factors influence the outcome and 

variable. Selection bias is therefore likely to compete with the program as an, explanation 

be present. Self-selection is a common for an observed reduction in the Incidence of 

source of this type of bias. ow birthweight. 

2. Maturation The nutritional status of q to 24-month-oid 

Human subjects mature over time, and this children is often worse than that of older pre

process may cause changes in the outcome schoolers. Ifthe average age of participants in 

variable irrespective of program effects. a nutrition program increases from, say, 18 to 
36 months, observed improvement may be 
due to maturation. 

3. History A supplementary feeding program is intro-

When a program is in effect, many other duced in one of two otherwise equivalent 

events may intervene and influence the out- areas. Iffood prices rise at different rates in the 

come variable. When these historical events two areas, observed differences In nutritional 

have different impacts on the treatment and 
comparison groups, they confound the pro-
gram effects. 

4. Instrumentation 
A threat may arise from changes in the way 

measurements are made or in what is mea-
sured or from measurement errors due, for 
example, to instrument decay. 

status may not be solely because of the feed

ing program. 

The height for age of preschool children is 

often compared across age groups. Because 

length is usually measured for infants from 

birth to two years old and height is used for 

children older than two, comparisons between 

the two groups may be biased. 

5. Regression artifact In a nutrition program instituted for the mal-

Ifsubjects are chosen on the basis of exhibit- nourished, improvement may be shown in that 

ing an extreme value on some variable (e.g., some of the participants are no longer meal

wasting), there may be improvement over nourished at the end of the program; but part 

time without any intervertion. This tendency of this improvement may not be due to the 

is called regression toward the mean. The program because some subjects might have 

solution is either to observe the effect on the improved for other reasons. 

whole population or to make comparisons 
within the selected extr3me group (e.g., the 
malnourished). 

6. Expermental mortality A food-for-work program may not lead to an 

Some subjects may drop out of a program improvement in the nutritional status of a coin

during the course of its implementation. If munity, even if it has in fact been effective. This 

these subjects have different characteristics could happen if enough of the participantswho 

than those who remain, any before/after effect improve leave the community in search of jobs 

shown may be confounded by differences in elsewhere. The observed change here under

the populations at the beginning and end of estimates the impact of the program. 

the program. 

Figure 7.Major Causes .)f Confounding (77ireatv to 

InternalValidio,). 
Source: Table 1.2 C6 
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Design Referreatoas Analysis Delivers 
1. XO' One-shot case study None Adequacy 

2. OXO One-group pts-lest/post- Compare beforeller Adequacy 

test 

1J.Group 1 XO 
Group 20 Static group comparison Compare groups Adequacy 

4. X (Varies) 0 CorratationaJ (a) Compare sub-groups Adequacy, 
(b) Co re.ale Ireamnrd some Inference 
leels wth outcome, on net Income 

controlling for those 
confounding variables 
measured that are not 
themseves h;ghty 
correlated wth treatment 

5. Group I OXO Non-equivalen control Compate groups wth More plausible 
Group 2 00 group design statistical control for infefences on 

confounding net outcome 

6.000 X 000 Inlefrupled lime series Uefore/atter, lime-seres 

IX - treatment. For iems 1.3,0 - obsem,.tion ofoutcome; foritems 4-6, 0 - observation ofboth outcome and con

founding variables 

Figure & Conventioal Evaluation Designs. 
Source: Table 1.3, C6 

possibility that individuals cr communities who participate earlier in the pro
gram may do so for particular reasons (such as accessibilityor education) which 
may bias the result (C7;Cl1). 

Once outcome isassessed, effectiveness and cost-effectiveness can be exam
ined. These are discussed by Habicht et al. (1979), (C6), and are hypothetically 
illustrated in Figure 9A which shows that, below a certain level of expenditure, 
a program can be expecte, to have no effect. Failure to see a response may, in 
some cases, be because of inadequate inputs per program recipient. The effect 
per 1,000 population isshown to rise at an increasing rate to acertain point, and 
then to continue to increase at a decreasing rate. Knowledge of this type of 
relationship isimportant in dealing with tradeoffs between monetary inputs per 
recipient and overall coverage. 

Figure 9B illustrates a hypothetical curve related to cost-effectiveness, where 
increasing monetary inputs per targeted recipient pay off in terms of cases 
prevented per $1,000 to a certain point and then decline. This type of analysis is 
rarely used in program evaluation, but an accumulation of this type of informa
tion could greatly assist in improving the level of success in program outcome in 
relation to the investment of scarce resources (C6). 



A: Effect 

i
 

C i ii 1o iC 1C4 C8 II 20
 

Cost perhead o(target population ($) 

B: Effect/Cost 

o 7 4 
 t e i 1 e i
 

Costs per head of targG!poputlation ($) 

Fifure 9. Effect/Cost Curves (scaleolyforilhustraticn). 
Source: Figure 1.2, C6 
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Cornell has been involved in the development of theory and methodology for 
the evaluation of health and nutrition programs in general (B1; C6; C7; J11; J23),
on food-aid (C1I; R4), on child feeding programs (R19, W11), and on water
and sanitation programs (M5) and has actively participated in an evaluation of 
growth monitoring in Lesotho (R20; R21). Some of these projects will be
discussed more fully in the sections on methodology (particularly indicators) 
and country development (Lesotho). 

TIMELY WARNING AND INTERVENTION 
A specialized type of nutritional surveillance is required when periodic food

shortages cause malnutrition. This is particularly imX)rtant in countries where 
food availability varies with the agricultural cycle and drought or other natural 
disasters may occasionally threaten food security. The mechanism developed to 
cope with these crises is called a "timely warning and intervention program." Its
development and use is appropriate when there is a risk of acute food or income 
shortages and when resources exist to prevent or relieve the shortage, but
information is constraining. In this situation, indicators must be developed that
will predict subsequent food shortages. Once these markers are identified they 
are monitored. When the indicators approach a threshold level, a preplanned
strategy can be implemenled to avert the crisis. Consideration must also be given
to time lags caused by normal data flow, time needed to mobilize the planned
intervention stra!cgy, and time for the strategy to have an effect. Figure 10
illustrates this time sequencing (BI). The need for very careful planning if the 
intervention strategy is to be successful is obvious. 

The use of "staged" indicators and resfonscs is an economical way to operate
such a system. Certain "early" indicators, such as low rainfall, act as warning
signs to begin prcparat ions for a possible mobilization. "Concurrent" indicators,
such as po)or harvests, providc a signal to immediately initiate intervention

strategies. "Late" indicators, usually changes in nutritional status, measure the
 
success of the earlier interventions or, in the case of a failure, sinal the need for
 
emergency relief (BI).


Relevant 
 indicators may include rainfall data, crop conditions, livestock 
status, food prices, employment data, indicators of food consumption, and direct
nutritional status measurements. The specific ecological and socioeconomic 
characteristics of the populat ion will determine which types of interventions are
most appropriate. Potential intervention strategies which are useful at various 
stages and condi!ions include provision of agricultural inputs, price stabilization
for certain staple foods, public works programs (for targeted income genera
tion), and, when necessary, food distribution. Figure 11 gives some examples of 
ways in which indicators can be appropriately linked to intervention strategies 
(B ). 
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intervention 

Predidive g 
Indicat 

Food 

-o 

+o--I \r.q..° I" .of oodring 
Consumption-  - consutn 

of, .esult. '  relief 
inlervention 

Time 

(a) (b) (c) (d) 

i i I I Monitoreffectveess 

Pictive I~evntion of ntrvention 
Indicato Initiated 
changes 

Change in Intervention 
ndicator effective 

deie.ted 

Data flow Time needed 
andj for 

analysis inltservelon 
Lead-time to take effect 
r eeded to 

initiate 
intervention 

Figure 10. Illustration ofSome Concepts in Tiely Waning and Intenention. 
Source: Figure 6.1, B1 

Examples of Indicators used Examples of Interventions 

to InVtiate each Intervention to be Initiated 

Early Indicators Concurrent Indicators 

Rainfall deficit during vul- Failure of crop to germinate Seed (or credit) for replant

nerable period in crop cycle ing 

Failed crop or other income Decreased purchase of food Public works employment 

failure program 

Decreased food intake Increased malnutrition Food distribution 

Figure 11. Examples of Intenentions Linked to hIdicators. 
Source: Table 6.1, BI 
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Many of the indicators that could be useful are already collected by regular 
reporting mechanisms- such as data generated by agricultural extension work
ers or meteorological stations. The accuracy of these types of data sources must, 
however, be check.ed. When additional data collection isneeded, a SENTINEL 
SAMPLE of those households or individuals most at risk can considerably 
reduce the burden of data collection and analysis (B1). 

Examples of interventions linked to indicators 
CNSP has workcd with several countries on the development of timely 

warning and intervention programs, including Botswana (M7; J25; R5; R6) and 
Indonesia (M6; J16; R15). These experiences will be described in more detail 
in the section on country developments. 

http:check.ed
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2. 	METHODOLOGICAL 
DEVELOPMENT 

In lis section, brief summaries of CNSP's major activities and the results of 
meth, *o1 gicA and operational research are presented within the categories of 
information systems, sampling, indicator development, data analysis, and train
ing. 

DEVELOPMENT 	AND STRENGTHENING 
OF INFORMATION SYSTEMS 

As described above, the first step in designing information systems is to 
decide which decisions nced to be made and what information is required to 
make thcse decisions. The next step, isto identify valid and relevant data sources. 

As mentioned earlier, data for nutritional surveillance work may sometimes 
be obtained from existing government documentation, from routine reporting 
sources (health, agriculture, vital statistics), or from surveys (census, sample 
surveys). During an initial assessment, existing data must be examined for their 
usefulness in re tion to needs, for covcrage, and for an indication of their validity 
and reliability. In some cases, disaggregation to the most useful level (such as 
the village) may be impossible, or data may be inconsistent because they were 
collected byseveral bodies, which used different boundaries, timing, etc. In some 
cases, a careful analysis of the situation can assist in making changes to improve 
the quality and usefulness of data from cxisting reporting mechanisms. Some 
examples follow. More detail is provided in the section on country develop
ments. 

In an assessment by CNSP of ongoing data collection in health clinics in 
Botswana several problems were detcctid including incomplete and inconsis
tent reporting and faulty measurement techniques. Observers suggested 
simplifying the reporting system in logbooks at the health center in order to 
increase compliance and standardization and adding some variables that could 
be used to monitor data coverage. Further training requirement., for Family
Welfare Educators to improve data quality included: weighing techniques, use 
of growth charts, use of the new logbook, and reporting procedures (R6; R7). 

In the Philippines, an examination of "Operation Timbang" (OPT), the 
country's preschool weighing program, revealed an overall coverage of about 30 
percent, with a large variation among municipalities. There was a high non-com
pliance rate and aproblem with late reporting. Coverage rates were estimated, 
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and reliability obviously increased with coverage. Prevalences semec verall, 
to be over-estimated compared with sample survey results. It was concl, ed that 
while OPT served its purpose as a screening device, it was not ur ul for 
nutritional surveillance inits present form. 

Other on-going data collected in the Philippines include the measuremznt of 
height and weight at school entry. Use of this information (particularly height 
for age) at the village and child level was found to be useful for targeting when 
associated with other factors in simple tabulation (functional classification) 
(R12). 

Often, additional data collection is necessary, either in the form of sample 
surveys or as a nutrition module attached to an existing survey system. In Kenya, 
a national sample survey program exists with a permanent field operation. CNSP 
assisted the Kenyan government (financially, and with training and survey 
design) increating anutrition module that could be linked with the existing data. 
The enumerators, already skilled in survey data collection, needed only a few 
days of specialized training, particularly on anthropometric measurement. Data 
from other parts of the surveys included information on agriculture, demogra
phy, social indicators, household budget and consumption, market prices and 
employment. Three of these modules were completed and allow analysis of the 
nutritional situation in Kenya by functional classification and over time (J22; 
W17). CNSP has been collalxrating with Kenyan authorities regarding their 
fourth national survey, as well as with the Indonesian government to set up a 
similar system (R17). 

For specialized purpxses, such as timcey warning and intervention, a simpler 
routine data collection mechanism can be organized using a SENTINEL sam
ple, and including only the most at risk households. This type of data collection 
is currently used in Indonesia where indicators, such as the absence of rice in 
the diet for one week, or the consumption of wild tubers, are used to signal the 
possibility of a crisis requiring further investigation and possibly, intervention 
(R15). 

SAMPLING ISSUES AND APPROACHES 
IN SURVEILLANCE 

For most nutritional surveillance uses, knowledge about the representative
ness of the data is very important. This istrue for establishing prevalences and 
also for making associations with other indicators. This is not to say, however, 
that surveillance must always use estimates that are representative of the general 
population. Rather, the sampled population should be related to particular 
information needs. Thus, if the target group is the poorest, then the sample 
should be representative of them, not the entire population. Similarly, if the 
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objective is to increase the use of health clinics by the poor through outreach 
methods, it may be sufficient to document the changing composition of the 
population attending clinics without reference to the general population 

When existing routine data collection mechanisms arc used, they are often 
designed to totally enumerate a population (such as Operation Timbang in the 
Philippines). Their actual coverage, however, greatly affects the composition of 
the actual population included in the data and, therefore, needs to be examined. 
It may be, for example, that those farthest from the health center do not use it 
and, thus, are not weighed. This would bias the sample and underestimate 
prevalence ifdistance from the health center was associatcd with increased cases 
of malnutrition. On the other hand, in the Philippines, decreasing coverage was 
associated with increasing bias, apparently overestimating the prevalence of 
underweight children, which indicates a selection bias towards malnourished 
children (W3). 

For analysis of this type of data, sub-san plc:; should generally be randomly 
selected from ithin the overall data set. Ccrtain types of bias can someimes be 
partially corrected with appropriate weighting techniques. For the Philippine
school survey, Clark and Mason (M3) describe a staged sampling method where 
schooLs are selected after stratification. Students were randomly secclcd within 
schools, and weighting filictors v.,cre applied to adjust for the varying proportions 
samplcd within district.,. 

The use of carcfully designed sample surveys has several advantages over 
existing on-going data collection systems including inproved representative
ness, data that are more reliable because of better training and supervision of 
enumeralors, and tie ability to link nut rition variables wit l seve ral other factors. 
However, these data are costly to as.senble and cannot replace existing data 
collection systems because they do not provide screening and follow-up for 
individuals needed by programs, nor do tlhey allow for highly disaggrcgated 
analysis. 

When sample slirveys are conducted, they can be designed so that data can 
be taken from a rcltively snmall sub-set. A simple random sample is iascd on
 
the assumption that tie sai lpc is randomly selected from 
a complete list of 
households or individuals. Even if such a lisi exists, the logistics of locating and 
interviewing households scattercd ilely throughout a country would be formi
dable. Instead, samplcs for large surveys arc usually selected in stages. 
Depending on the specific uses of the data to be collected, sampling designs can 
become quite complex. For the purposes of national nutritional surveillance 
systems, a nlethodology to obtain a representative sample of preschool children 
isdescribed by Edmonston, ctal. in the CNSP sampling manual (W.0). Tile first 
stage involves selecting clusters, such as villages, and then choosing a set number 
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of households randomly from within each cluster. 
Before constructing asample design and calculating sample sizes it isneces

sary to decide which specific parameters and contrasts will be estimated based 
on the results. In various surveillance applications, these may typically include 
a)estimating prevalences; b)detecting differences inprevalences among two or 
more groups, or over time; and c)detecting differences inmean levelF of various 
indicators among groups or over time. The mechanics of calculatingsample sizes 
under various sampling strategies and for different surveillance purposes are 
provided in (W30). 

INDICATOR DEVELOPMENT 
In order to monitor nutritional status and/or other outcomes, valid and 

reliable measures are needed. Furthermore, to determine prevalences, valid 
cut-off points that are associated with functional outcome and that can accu
rately classify individuals into high risk groups are critically important for 
screening and targeting purposes. 

Criteria for Selection and Use of Indicators 
A significant amount of CNSP staff time has been devoted to the statistical 

and practical assessment of indicators of nutritional well-being. Indicators of 
current nutritional status or status in the past few years include anthropometric 
measures, such as height-for-age (-I/A), weight-for-age (W/A), weight-for
height (W/H) and arm circumference. Birth w,'ight predicts later infant health 
and survival and is sometimes tseful as an indirect indicator of maternal 
nutritional status. Environmental factors, such as rousing and water supply, and 
socioeconomic variables, such as real incomes and prices, are poverty measures 
that reflect the underlying causes of malnutrition. In addition, in Botswana and 
Indonesia, attention was directed to pinpointing indicators that predict impend
ingchanges innutritional status: abnormal rainfall and crop -oduction, grazing 
conditions and livestock health, and village and family food stocks (J25, R15). 

The interpretation of nutritional indicators iscomplicated when some com
mon measures provide inconsistent estimates of the degree and distribution of 
malnutrition. Tabor, et al., (W7), demonstrated that xvcrty indicators fre
quently used in Indonesia inconsistently rank rural districts. They suggest
alternative approaches that involve the use of sur.,cys of food stocks and energy
intake. Pelletier, et al. (W21) found H/A and W/H measures were negatively 
correlated in astudy of Philippine school children. Although they suggest that 
measurement errors and/or uncontrolled biological factors, might cause these 
anomalies, the issue remains largely unresolved. Haaga (J21' "!,.monstrated in 
simulation experiments that minor errors in measurement can ?roduce aserious 
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downward bias (i.e., toward zero or negativity) in correlation coefficients calcu
lated between H/A and W/H measures. The biological causes and chronology
of stunting and wasting (respectively, low H/A and W/H) are currently under 
study at Corncll. 

Choices among altcrnative indicators depend upon the objectives and time 
horizon of policy makers (W13). Re-,ive costs, r"ecision, and timeliness are 
likely to be the three principal considerations. Recurrent surveys of food intake 
and anthropomctry provide dctailcd but expensive data on changes in nutritional 
status over time. These surveys yield little information of value for decision 
making without careful and timc-consuming analysis. Single surveys provide only 
a static picture, and, as a result, arc of little value for predictive purpxses when 
impending fxxl crises may require immediate intervention. In contrast, predic
tive indicators rely largely on the straightforward analy;is of routinely collected 
data, but may fail to identify specific target groups within areas prone to drought 
and crop failure. 

Efforts havc been made to develop survey strategies that rapidly produce
reasonable results for project design purposes (J12). Further work in this area 
could f us on the use of quick survey techniques ("rapid rural appraisals") in 
timely warning systems. A promising moKlel is provided by the sequenced
analysis of simple quantitative and qualitative data collected in the Indonesian 
TWIIS districts. CNSimade a significant effort to develop manuals to aid in the 
analysis of indicalor dat a (see W6, and W3, for cxanmple). The various CNSP 
country st udies make it clear, howcvcr, that mcthtodologies must be adapted to 
specific environmenit and resource availability settings. 

TO date, CNSP indicalor sludics focuscd primarilyon identifying the magni
tude and sources of malnutrition. Fhowvcer, as experience is gained in the 
development of limcly warning systcms, ways to improve the sensitivity and
 
specificity of targeting indicators and practical mechanisms for targeting should
 
also be investigatlcd. In the Indonesian TVIIS for example, intcrvcntion strate
gies include public works projects and various means to increase rice supplies, 
each wilh a different implication for leakage and overall efficiency of public
intervention. Sonic of the principles involvcd in the development of these 
methodologies are descrilxd below. 

Figure 12 illustratcs and defines a number of concepts useful in describing 
the performance of an indicator and various cul-off points for the indicator. In 
referring to Figure 12. it i:,important to recognize that "nutritional status" is an 
internal stale t I s :r.(a: 'ired with one or more indicators of nutritional status 
(e.g., anthropometrNr). Ailhough frcquently used interchangcably, the terms 
nutritional status and indicators of nutritional status are distinct. (Habicht, et 
il., 1979). It should also be noted that these principles can be applied to any 
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"True" disease 

Ill Healthy 

Diagnosed I a b 
diseasc 

Healthy C d 

Interrelationships: 

V+ I where R = Sand K = P)(1 + RK) Se P 

p (p+Sp-1) 
(Se + Sp - 1) 

p =SeP + (1-Sp)(1- P) 

Definitions: 

Se = Sensitivity = a 
(a + c) 

d 

Sp = Specificity = (b + d) 

= aV + = Positive predictive value 
(a + b) 

V- = Negative predictive value d 
(c + d) 

P = Prevalence of "1rue" disease = (a + c) 
(a + b + c + d) 

p = Prevalence of diagnosed disease = (a + b) 
(a + b + c + d) 

Figure 12.RelationshipsAmzong Sensitivity, Specificity, 
PrcttiveValte, and Prevalence 
Source: Table 1,Habicht 1980 
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category of indicators that are intended to screen, target, or measure changes in 
a population (i.e., anthropometric, clinical, socioeconomic, agricultural, etc.). 

As shown in Figure 12, sensitivity refers to the proportion of truly malnour
ished individuals who are correctly diagnosed by the indicator. Clearly,
.sensitivity decreases as the number of false negatives (C) increase. Specificity
refers to the proportion of truly healthy individuals pinpointed by the indicator, 
and its precision decreases as the number of false positives (b) increases. It also 
declines as sensitivity increases and vice versa. Positivepredictive value refers to 
the proportion of those diignosed as malnourished by the indicator who are in 
fact suffering from malnutrition. As with specificity, the accuracy of this indicator 
decreases as the number of false positives (b) increases. It's absolute value also 
falls as the absolute prevalence of the disease decreases. AltV.ough these con
cepts arc probably too complex to be used in day-to-day surveillance systems,
they can act as tooLs to aid in choosing the most suitable indicators and cut-off 
points during the development of surveillance systems. 

In trying to identify the "best" indicator and cut-off point number ofa 
considerations arc relevant, starting with the intended use of the indicator. Two 
major purposes arc distinguished here, individual screening and estimating the 
prevalence of malnutrition in a population. Analysis of the relatively simple
relationships shown in Figure 12 leads to !cveral generalizations with regard to 
screening and prevalcnce estimation (J1). 

Choosing the most isel'ul indicator and cut-off xoints for screening purposes
involves tradc-offs among the number of false positives, false negatives, and the 
cost per beneficiary. F'alse positives (seen under low specificity) contribute to 
higher costs per beneficiary and, if the treatment has undesirable side-effects, 
may actually harm unintended recipients or society at large. False negatives 
kscen under low sensitivity) represent truly needy individuals who are
reached by the program and, because 

not
 
of the inverse relationship between 

sensitivity and specificity, are usually asscxiated with high specificity and a low 
cost per bencficiary. Seen from a policy, or even a political economy perspective, 
a program that strives to mect the needs of all truly needy individuals can succeed 
only with vcry high sensitiitics (few false negatives). This usually implies that 
specificity (many false positives) will be low and, consequently, costs will be high 
per beneficiary. Conversel),, a program that seeks to exclude ats many non-needy
individuals as possiblc rcquires a very high specificity (few false positives) and 
very low sensitivity (many false negatives). Thereby, costs per beneficiary are 
minimized. Although the final decisions are dependent on the political orienta
tion of the particular country, surveillance can help maximize the benefit to a 
population for a given level of cost by employing indicators and cut-off points
that possess intrinsically high leveLs of both sensitivity and specificity. This, 
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however, must be balanced against the need to use only those indicators that are 
relatively inexpensivc, technically feasible, and appropriate to the level of train
ing and supervision required for their use. 

In the case of prevalence estimation, Figure 12 shows that the true prevalence 
of malnutrition is reflected by an indicator when the number of false positives is 
equal to the number of false negatives. If the distribution of values for sensitivity 
and specificity at different cut-off points using spccific indicator is known 
beforehand, the cul-off point corresponding to this "break-even" point can be 
adopted to produce an accurate prevalence estimale. It should be noted, 
however, that as the true prevalence in the population decreases, the break-even, 
cut-off point also declines (C3). As an altcrnativL i those cases when the 
sensitivity and specificity distributions are unknown, prevalence can be esti
mated by comparing the distribution of indicator values in the malnourished 
population with the distribution found in a healthy population (15). 

Child Anthropometric Indicators 
Because of the importance of anthropometric measures in the assessment o" 

nutritional status of children, a vast literature has accumulated on the appropri
ate uses of various measures for different surveillance or public health purposes. 
This section summarizes some of the key findings from these works and indicates 
in which areas CNSP has contributed. The use of demographic and sociocco
nomic indicators is discussed in later sections. It should be noted that, because 
of the difficulties in collecting detailed dietary data, measurement of food 
consumption is generally limited to simple indicators designed for specialized 
purposes (e.g., time ly warning), for research purposes, for use in national income 
and expenditure surveys, and occasionally, ai part of project evaluations. 

For ongoing surveillance purposes, the most commonly used indicators in 
preschool and school-age children are weight-for-agc, hcight-for-age, and 
weight-for-hcight. Weight-for-age is it composite measure that does not distin

guish between chronic and acute malnutrition. licight-for-age measures 
stunting resulting from past or long-term chronic malnutrition, and wcight-for
height measures acute or current malnutrition (wasting). Because of the 
difficulty of accurately measuring length or height in young children, arm 
circumference is often used its an alternative indicator of wasting. As with 
weight-for-height, arm circumference, is for practical purposes, independent of 
the child's age (and height) (D2). For surveillance uses, 'he weight and height 
indicators are usually compared to the National Center for Hcalth Statistics 
standards for U.S. children. Some countries have constructed local standards 
based on the more privileged segments of their population. Htowcvcr, because 
of the similarity between these privileged standards and the U.S. standards (and 
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the differences in NOth compared to x)or segments in devc!oping countries), the 
use of the U.S. standards have Iccn recommended to facilitate international 
comparisons (Flabicht ct al., 1976 and M4). 

Because growth, and thus changes in height and weight, result from a complex
set of factors strongly correlated with socioeconomic status and mediated by
food consuniption and infection/health status, anthropomctric measures maybe
uscul not only in evaluating the gross outcome of nutrition projects, but for 
primary health care and agricultural and rural development project purposes as 
well (B1; Jil; N2; C5). 

Many routine monitoring and screening systems (such as the Philippines
Opcration Timbang and many growlhmonitoring programs) use weight-for-age 
as a quick summary measure of malnutrition. When height measurements are 

Ilso taken, much more sxecific inforrmation is available. The decision as to which 
indicators to use depe nds on information needs and on the feasibility ofaccurate 
data collcction. For log-tcri development effects, height-for-age is a useful 
indicator. IIabichlt, et al. (M4) suggest that height is more RESPONSIVE to 
changes in socioeconomic status than is weight. Martorell, ct al. (C3) show that 
rcsponsc to supplcnmntary feeding in Guatcmala is greatest for height/ength, 
while there is only a modcraic cffcct oilnweight. 
IIcight-for-age of school cntrants is now used by several nutritional surveil

lance programs (Cost a Rica, Ili Philippines, Indonesia) as a measure of the 
socioceononirc lcvcl of a comniunity. As such, it is probably a good source of 
information to employ when largeting general development programs where no 
large changes in the community have occurred over the past five years. It is also 
considcrcd a reasonable measure to adopt when targeting health and nutrition 
programs for preschoolers. The validity of this assumption remains to be tested, 
howcvcr. 

For sudden, short-term or acute changes in nutritional stat us, weight-for
height is likely to hc the most useful measure. It is also related to immunological
stLt us (D It). While chages in weight- for-agc may indicate problenms, particu
larly for an individual in relation 
 to a growth monitoring chart, a single
measureniert of weight-fl r-age is difficult to interpret in terms of current 
nut itional stat is. Many low wcighl-ffor-age children (especially over three years
of age) are stuited and ha ve adcqnate weight- fr-licight. 

loistical considcralios and additionaml training arc needed to ensure accu
rate mcasurements, which represent c(nstraints in using height/length
nicasurements. These must be balanced against the additional usefulness of the 
information. 

Measurement error for height and weight is an imx)rtant factor in assessing
the reliability of data. An evaluation of Botswana's nutritional monitoring 
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system, for example, found that inaccuracies in weighing equipment and record
ing procedures led to large errors in prevalence estimates (R6, R7). An 
investigatiqn into measurcment error in the Kenyan nutrition modules (W22, 
W23) compared original survey data to a resurvey of the same households with 
supervisor assistance. Mani differences between tile First and second measure
ment, and the standard deviations of these differences were examined. The data 
did rot reveal an overall bias in physical nieastirernien s,although certain 
enumerators did show large devi.tions, suggesting Ihe need for further training 
(W22). The use ol'standardi/alion tests before and during the survey can assist 
in the ide ntification ole numeralors with lx~ir measurement techniques. 

Although in accuracics in measuring and recording weight and height are 
obvious sources of crror in survcillance daa,some of CNSP's work showed that 
error in ace estimation cein also have profound effects. Ilithe Kenyan data 
referred to above, ages and'or birtlh dales from tlie original aind the resurvey 
were compared for congrue 'ncy.( )nlv -) )percmit of lhc children wcrr --ported 
to have bccn horn on the same dav in both rounds, aid only1)t percnt were 
vithin the samrue in(it Ii. Tlie re was strong evidence that age reporing improved 
with educationlOfthC mother (W22). Clearly. si/eable age errors will have large 
effects On indicators of \VCighL-or lie ight -for-aie which could lead to a serious 
in iscl'assifical oll. Prevalece estimatcs could be affecled h randoin error and 
systematic error in age cstimlation, while estimales of mcans for nutritional 
indicators would only be aff-'cted by systematic error in age reporting. 

Bairagi aid colleagues (.12; .12(; W I2)exaumiCd t ie issue of measurement 
error in detail. They noted (W 12) that ipopulation with higher anthropoictric 
values ismore suscept ile to randm age error, thait iasfor a given a mount of 
or random error, lhe error in the estimate will be greater for younger children 
Iian for older childriean that only improvencit in accuracy olieasureient 
(and ioit an increase insample si/c) can reduce the efflts of bias and random 
error in anthropoictry aid age meaisurericis. L.sing data fron Bangladesh 
(reported versus recorded birth daLtcs), both random error ii age reporting and 
age heaping at whilc years, with prelerence for certain years, was observcd. The 
age of young children (-4 years) was systcmatically overstlated while that o1"4-6 
year-olds was nderstalcd. The stanlard dc\vialion of ageimisstatemrnut in
creased with age. The effect of random error is to inliate tlie estiniated 
prevalence of malnutrition. The bias, in this case, tends to increase the preva
lenc estinate for childrcn under four and to decrease it for older children (.12). 
A similar study inranoltlier are a ill la3iigl adeshi showed thI age was also noreat 
frequently overstated for well -nourished than for malnourished children. 

Because oft lie correlalim between correct ae reporling andi1nolhers' 
educaition, and the leIdeCncy1ofraInd0IIm error in age rcorlinglo inflite observed 
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prevalence of malntrhon, one would xpect that age error may artificially 
inflate tie rcl,Ilit i1shipib.t \wce n iot hers' Cducat ion arind n itrrhional sitatu.t. In the 
Bangladesh data, this was true -- mcotliers' edtucatim was significantly rclated to 
weight-for-agc, licilitl-for-agc, wieglt-for-hcight, and arm circumfi'rcncc when 
rcporteod agcs wcrc used, bul only with arm circumference when actual ages 
were used (.126c). 

Alt houbh IfhcrC is likely toob a Iairly constant random error across popula
tiIns, bias in age reporting islikely to vary 1y cult re (W]2; .12). Careful training 
ofciiiiimc rattrs arid croiss- checkiii eof inforati in iiiavlie i p iii reducing age bias, 
which is clcarly a serious thrcit to data tIualily. 

Household Behavioral and Maternal Factors 
The ,vaia, ilifly Clhild a ilIIt ict ric data in developing ccint rics, and the 

long hi,ttry of their usc ili nutrilional assessment work, have made it possible 
fci 'NS to tclcii flcr nutritioral surveillance in a nuriber of comntrics. 
I h0\,ccl, , ( NS,'s dcCicictin, itwas recogi/ed that these data alone 
faiil to c.apture inforHrLruiorl i1n rifors widely believed t(i be relevant to 
Iwl'tth'it-t'ele\ 1rirahlritnori inl dc\choping coutllric.. As parl ofar anieridrmerit 
to the I S.\Il ) ( cc'tIccrcti .\gLcciierit SU~pcrthig (NSI, the irplications for 

Vkc l these \o 

id cCcltn.clrlC, ' h LciItlht aid the influence of'chil feeding patterns 

sur,. lacnice cI se cr r~a,were invest igat ed: Sccilically, thIe Causes 
low hr,lk 

aid iritrIc-lanrilvM y fo d(lli ltio (I1:I:1)) roi nutritinal staitus. 
'lie (CaIlls(- arnd ('(l st-iItli ic1s Ai'i call beA1,, li rlVixiglit. LOw lirt hwCi hit 

Cucstd by a \aietv o cnvircinintall,bclivioal, and matcrnil factors acting 
indviduIally ofr ilC 1cfcic [cii. It is alsoi a primary predictor of subsequeint 
r,owl hand tLlc0Ipnirnt, hCalth the child. As such, it hasSttils, arid survival c1C 

IrC ptntial t,)bC ai 1xcellent indicahcr cof changes ill living conditiors in 
dcscltnine conlt Ve" and is an inimptirrt Lftcor to consider when inicirprclirig 

l+c t-in~iltil inidicalcir, (i.e., liicraliy, riicchcidily, grmtl, and d vclol>nrlert ). It is 
not suirprisiing, r!hn'rfcirc, [lalt W71 () has recommended lie collection of 

l,hitis p;rt cI a lrger iirnformaticn systerli 
rcachirce en,.hclth fccr all by the year 2(<X) (WIl( ), c98l ). 

.t hiccgi low bir thnwin,htIray be uslful for iinitoring gltcbl changes in 
iv'ine eciiditlins, ("NSF's wcr k f(ocused ciioits tility ii/hin devclpirg courntrics. 

Iirlhvcighi to iioritccr lrogrcss in 

Il part iculr, tie hcltrcrmicity uif low bii hciiieht, as well as its causes, make it 
very inim-slvcilic arid limited as a marker 0If changes ill (seeSpCcific Causes 
below). Tlls is analogols tcc the situatilln withi nicastrCs ol"posiltal grtowtli of 
childrcn. lhcse reflect the nleffect cfta varitv'lNti1fdccrs acting ii combination, 

(which is cc intcrest in its ccwn riht ), bul cannot by thcmselves bei used to infer 
Changes In any one. Il order tcohave inortimatit ici Ile mucccss or failure of 
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specific intervention strategics, (especially when implemented through different 
sectors of government or through different programs), this heterogeneitymust 
be taken into account. 

One of the common uses for birthweight data is for screening, because they
arc consistently highly correlated with infant mortality and other functional 
outcomcs. There is a significant increase in risk for infant mortality when
birthweight is below 2.5 kilograms and. thus, this isusually taken as the cut-off
point in defining low birthwcight. Data from the Malaysian Family Life Survey
were used to examine this relationship (Jo), and itwas found that each increase 
of 100 grams in birhweight up to 2.0 kilograms was associated with a reduction
in mortality of 25.9 deaths per thousand, bctwccn 2.0 and 2.5 kilograms, the
reduction was 15.0 deaths per thousand; and between 2.5 and 3.5 kilograms, it 
was 3.1 deaths per thousand. Above 3.5, risk of infant mortality began to increase 
slightly with increasing birthwcight (.9).

With such a strong relationship to functional outcome, it is logical to expect
that efforts to reduce low birthweight should have large effects on infant
mortality and morbidity. However, the causes of low birthwcight are complex
and vary among populations. Because the mortality risk associated with one 
cause of low birthweighit may be quite different from that due to other causes,
the selection of strategics and evaluation of their effects must be based upon a
better understanding of the relationships among low birthweight, mortality, and 
the various causes. 

There are two major types of low birthweight babies. First arc those who are
small because of prematurity. These babies have low survival rates, but tend to 
progress adequately if they survive the first few weeks. On the other hand, those 
who are full term but small (due to intrauterine growth retardation - IUGR) are 
more likely to survive at first, but are at greater risk of sustained poor growth
and infant or child mortality caused by infectious diseases. Maternal factors that
affect birthweight are many, including: age, obstetric background, height, nu
tritional history, pre-pregnancy weight, dictaty intake during pregnancy,
infection, organic pathology, smoking, alcohol or drug use, education and 
household income. Factors that affect the length of gestation include fetal and
placental disorders and maternal infections (RI). At present, it is uncertain 
whether prematurity is related to maternal malnutrition during pregnancy. In 
order to improve the usefulness of birthwcight as an indicator in screening,
monitoring primary health care or comparing levels of socioeconomic status, we 
need to understand the relative importance of factors among populations, and
their relationship to death, morbidity or impaired performance (R1).

In developing countries, most low birthweight babies are small forgestational 
age, indicating intrauterine growth retardation. One issue of interest is the 
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proportion caused by maternal malnutrition, as opposed to non-nutritional 
factors. This would help predict the degree to which intervention strategies
directed at improving maternal nutritional status might reduce the incidence of
low birthwcights. In the Malaysian data, factors significantly related to lower 
birthwcight included female sex, first born, pcriurban residence (compared with 
rural), and Indian cthnicity (compared with Malay). A preceding birth interval 
of less than fifteen months, which was found to interact with income, was used 
,s a proxy for maternal nutritional depletion. This was interpreted to mean that 
the negative effect on birthwcight is mitigated by increasing income. LUte 
mcnarchc (after 18 years) was used as a proxy for maternal height or past
nutritional status, wasand shown to be significantly related to very low 
birthwcight. 

Although indirect measures were used, thcsc data provided evidence for an 
effect of maternal nutritional status on birthwcight. This, in turn, suggests that
improvements in maternal nutritional status brought about by intervention 
strategies, such as food supplementation, should help raise birthwcights (J9).
However, the ind(-pcndcnt effect of low maternal height on low birthwcight 
cannot be prevented after the fact. It will take at least one generation to see any
improvements within populations. Data from Guatemala also demonstrated 
that malcrnal nutrition is an iniportant factor, and that supplementation can be
used to reduce the incidence of low hirthweight, when it exists in relatively high 
propo rtions of the population (Cl). 

In inlustrialized countries, oin the other hand, where the incidence of low 
birtlhwcight and infant mortality are relatively small, most arc caused by prema
turity. The appropriate intoervcntion in this case would be to prevent prematurity
and to allempt to increase survival ratcs of premature infants. For countries in 
between these two extremes, more information is needed to design strategies
that specifically work to prcvcnt cuses of low birthweight and poor infant
 
performance, hcalt hand survival rates (W27).
 

Additionally, to increase the cost-effectiveness of intervention programs
aimed at reducing the incidence of low birthweight and infant mortality, there 
Lsa need to idcntify those wcomcn who can be hclpcd.This again requires specific
knowledge about causes and their relationships to functional outcome. Prevent
able death rates will not remain constant but will depend on the relative 
prevalence of underlying causes of low birthwcight, which have different impli
cations for survival. Furthermore, the effects of various causes are likely to differ
in their relationship to prenatal, neonatal, early nfant, and late infant mortality 
racs. 

Small for georationa age (SGA) infants can be further distinguished accord
ing to the deficit rcsponsible for their small size (W27). This will help to predict 
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subsequent growth (R1). Specifically, infants who are proportionally growth 
retarded (i.e., stunted but not wasted) have a better prognosis for survival, but 
their subsequent growth will not allow them to catch up to normal size infants 
following birth. 

Disproportionally retarded infants (i.e., wasted with or without stunting) have 
a higher mortality risk, but the survivors do grow enough to catch-up to normal 
infants. Bccausc the first category is probably caused by maternal malnutrition 
early in pregnancy, while the second category stems from nutritional inadcqua
cies, in late prcgnancy as well. it is clear that the tinting of nutritional problems 
(and interventions) has an important bearing on the prognosis for subsequent 
survival and growth. It also means that some (presently unknown) proportion 
of child malnutrition may not be improved by intervention strategies introduced 
during the postnatal period. 

It is important to recognize that in spite of the complex problems described 
above we do not expect that surveillance systems should be capable of distill
guishing prc-lerm from SGA infants and proportionallyvcrsus disproportionally 
retarded infants. It would clearly be beyond the capacity of most developing 
countries to collect the necessary data on an on-going basis. However, it may be 
possible to ciaractcrizc the composition of the "low birthweight" population at 
intervals of several years to determine xssiblc changes over time. This could 
indicate when it is time to change emphasis within the mix of intervention 
strategies. At the very least, knowledge about these complexities should greatly 
assist in the interpretation of any surveillance data that is based only on low 
birthweight as a whole. 

Child Feeding Practices. As reflected in much of CNSP's work, on-going 
nutritional surveillance systems are dependent on the use of anthropometric 
indicators of nutritional status. Because many of these indicators lack specificity 
(viz., the reasots for change in child anthropomctry over time), a surveillance 
system that attempts to answer the "why" questions must include other types of 
data collection. From a policy perspective, answering the "why" question is 
essential for taking effective action. A large and important area concerns child 
feeding practices and their determinants. 

A comprehensive review of thc knowledge in this area (WIP) idenlificd five 
categories of information that might be relevant in different situations (Figure 
13). These arc: a) types and amounts of weaning foods used; b) timing of the 
introduction of complcmentary fxods; c) reduction in the previlence and 
duration of brcast feeding and replacement by bottle feeding; d) hygienic 
practices affecting microbiological safety of weaning foods; and c)quality of 
child care. It was proposed that a limited anount of information in each of these 
areas could be collected through administrative sources and casual observations, 



Changes of Examples of PossibleConcern Causal Factors 
Examples of Possible Indicators* Examples ofEarly Late** Interventions 

1. Types of amounts of weaning foods used 
(energy .-.nd nutnent density, amounts fed to 
children, frequency of feedings) 

2 Timing of complementary feeding 

3. Reduction in extent of breastfeeding and 
adoption of bottle feeding. 

4. Method of preparation which result in high 
infective propenes in weaning foods 

5. Quality of child care 

1 Changes in the relative price of staples lead-
ing to loss of nutrient quality 

2 Acculturaton leading to undesirable sub-
stitution of ingredients in weaning food 

3. Food shortage 

1. Later introduction. storage of weaning foods 

2. Earlier introduction acculturation 

Acculturation. social change 

t Changes in mothers' time aJlocation (sea-
sonal employment leading to dangerous 

methods of preparation, deterioration in the 
quality of the water supply. etc. 

2. Lack of fuel for cooking 

Social change leading to increased demands 

on mothers' time (employment. breakdc wn of 
traditional social structure. migration to cities) 

Prices of staples 

Sales anecdotal re-

ports from the field 

Fall in food produc-

bon
 

Anecdotal reports 

from the field 

AnnecdotaJ reports 

from the field 

Sales of bottes. in-

fant formula 

Anecdotal report. 
data on water quaJty 

Prices. availability 

Anecdotal reports. de-

mographic statistics, 
labor statistics 

HHS of weaning 
foods used 

HHS of infant diets 

HHS of feeding habits 

HHS of feeding habits 

HHS of feeding habits 

HHS of feeding habits 

HHS of weaning food 
preparation, storage 

and feeding, environ-
mental sanitation 

HHS of fuel needs 

and use, environmen-

tal sanitation 

HHS of type of care-

taker and of caretaker 
competence 

-Price manipulation 
-- Subsidized o to achieve 
satisfactory energy density 

Education 

Food intervention 

Education, or food intervention (if 

food shortage) 

Education 

Promotion of breastfeeding. legisla
bion 

Education, day carelow cost and 
easy to prepare weaning foods. im

provement o water supply 

Subsidized fuels, low cost and eay 

to prepare weaning foods 

Education, child care. legislation 

°HHS = Household survey: *-Laterindicators include measures of health and nutntionaJ status in children. 
Figure13. Surveillance IhfornationNeed." in Relation to ChildFeedingPractices. 
Source: Table 1-5, 1V16 
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while more detailed characterization would require occasional household sur
veys. The latter could also document the extent to which any of these are related 
to nutritional status of children in the particular country situation. 

This approach was followed using data from anumber of countries, including 
Malaysia (110), Indonesia (D15), Honduras (J17), Panama (D14), and Colum
bia (D13). Among the important findings from these country studies were that 
the positive or negative effects of agiven child feeding practice can be dependent 
on other characteristics. For instance, in Bogota the provision of extra supple
ments was especially beneficial to children with frequent diarrhea; in Honduras 
the negative effects of not breast feeding were found to be greater when toilets 
were absent, but unrelated to the prcsence or absence of piped water; in Panama 
itwas found that the determinants of food allocation to children varied according 
to the sex of the child; inJava it was found that the quality of child care varied 
according to the age of the child, because of the tradition that lactating women 
need not participate in the strenuous manual labor normally expected of them. 
Analyses such as these can highlight practices that are especially harmful or 
beneficial in agiven situation, and, thereby, point the way to the most promising 
areas for intcrvcntion. 

Demographic Indicators 
Infant and child mortality are important indicators of development, and 

"Child Survival" is a major priority for many development efforts. However, in 
many developing count rics, adequate data arc lacking, particularly in a form that 
can be disaggrcgatcd inrelation to causal factors. Edmonston, et al. (M9) discuss 
the inclusion of indircct-mortalityestimation inhealth and nutrition surveys. The 
required data arc relatively easy to collect. They include age of mother, number 
of children ever born, number surviving, duration of marriage/union, and chil
dren born during a specified referenced period and their survivorship. These 
data can be converted into life table probabilities ofdying between birth and age 
x using standard multipliers. The calculations, however, are not simple, and an 
experienced statistician/demographer isneeded to compute and interpret the 
data. The combination of this with data collected during health and nutrition 
surveys (income, occupation, education, location, facilities, and so on) allows for 
the study of mortality differentials (M9). Edmons!-,r prepared an example of a 
questionnaire module to gather data for mortality estimation (W31). In another 
working paper (W15), he describes a procedure for estimating the necessary 
sample size based on variance of the death rate, considering variance due to 
sampling error, random error and heterogeneity of risk in the population. To 
date, however, there have been no attempts by CNSP to integrate mortality 
indicators into on-going surveillance systems. 
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Data Processing and Analysis 
Major constraints identified by newly formed surveillance programs are the 

availability of necessary facilities, systems, and expertise to process and analyze 
data in a timely manner. CNSP intensively addressed this issue in its training 
courses and in the in-country development of systems. 

Methods useful for nutritional surveillance are discussed in three CNSP 
working papers (W6; W28; W32). Data entry procedures and computer use is 
reviewed by Test (W32). Because of the large potential for error in data entry, 
a data base manager, such as dBase III with verification options to identify data 
points outside of specified ranges, is suggested. Common data entry problems 
are column shifts or duplicate entry of lines. The use of histograms can assist in 
detecting unusual clustering of data, such as age heaping. Further techniques 
for identifying data errors include the examination of two variables with a known 
relationship using scatterplots or cross-tabs. Also, consistency checks for vari
ables measuring related information can be helpful (W32). 

For the conversion of raw data on heights and weights to indicators of percent 
of standard and standardized Z-scores, a microcomputer program is available 
from the Center for Disease Control (CDC), Atlanta. 

For ongoing monitoring and targeting purposes, data analysis for nutritional 
surveillance gcncrally centers around tabulation for functional classification. 
Common cross-tabulations include malnutrition (yes/no) by geographic loca
tion, categorics of occupation, landholding size, distance to health center, water 
source, sanitation facilities, and so on. Mason (W28) notes that comparisons of 
factors categorizcd as withhAithout at the household level (such as with/without 
toilet) can be converted to percentage of houscholdts without toilet for analysis 
at the community level. For statistical comparisons, means of variables tend to 
be used, but prcvalences are also presented for interpretation. As a rough rule 
of thumb, Mason (W2S) suggests that a one percent difference in the mean of a 
measure of nutritional status approximately corresponds to 5 to 15 percentage 
points in prevalence, depending on the indicator. 

More advanced methods of data analysis are described by Tabatabai (W6), 
including correlation analysis, analysis of variance, regression analysis, co-vari
ance analysis, logit analysis, discriminate analysis, principal components 
analysis, and cluster analysis. These analyses are not usually used in basic 
surveillance systems for targeting or program monitoring for adequacy. They 
are required, however, for outcome evaluation and for detailed analysis ofsurvey 
data for use in policy and planning. 
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Training 
One of the major mandates of CNSP is to serve ats a resource center and to 

promote nutritional surveillance in dcveloping countries through training activ
itics and workshops. To meet this need, a "short course" (avcrage six weeks) 
was designed to train govcrnmcn officials from agriculture, health, planningand 
statistics offices, and others involved in nutrition planning. The course covers 
the principles and praL,. -f nutri'ional surveillance, including national plan
ning and ixolic-y analysis, program monitoring and evaluation, the use of 
indicators for timely warning, linkages with intervention strategies, and practical 
data analysis and interpretation (Figure 14). Lccturcs cover rclevant areas in 
nutritional mcasurcmcnt, epidemiological principles, economics, and demog
raphy. Case studics and small group projects are employed to reinforce the use 
and understanding of these principles. The course, in various forms, has been 
held seven times. The first three were conducted at Corncll University, with very
heterogeneous groups. Courselcadcrs felt that country-specific needs could be 
bettcr mct with focused regional courses. Four ofthesc have bccn held in Kenya, 
Chile, MalaNi, and Mauritius. respectively. In all, 1.34 participants from more 
than thirty countries have received this training. Further, a special data manage
mcnt and analysis course using microcomputers was held for fourteen 
participants from seven countries in the Eastern and Southern Africa regions, 
Funding and microcomputers for the course were donated by the IBM Corpo
ration. 

Nutrition surveillance: 

Review of nutrition principles: 

Policy analysis: 

Data analysis and interpretation: 

Case studies and group projects: 

Initial assessment; NS inhealth and devel
opment planning; NS inagricultural 
development and project evaluation; NS for 
early warning of hunger crisis. 
Anthropometry; nutrition interventions; ma
ternal and child health; micronutrient 
deficiencies and other selected topics. 
Household economics and food consump
tion; food policy issues; cost-effectiveness 
and cost-benefit analysis; food aid and 
emergency feeding. 
Methods of data collection and processing;
descriptive statistics; sampling and non
sampling error; inference from sample
statistics; cross-tabulation; confounding of 
variables; multiway tables; trend analysis; 
correlation/regression, 

Planning and carrying out analyses of example data sets; discussions of NS systems in 
different countries of the world. 

Figure 14. vnopsis of CSJPShort Cotirse. 
Source: USAID, 1985 
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The courses have Ibcen very successful, and demand for them is high. Partic
ipation in past courses has led to several requests for more collaboration with 
Cornell in developing surveillancc activities. Funding Ior participant leC., was 
provided by fellowships from several developmcnt agencies, including LNI-
CEF, USAID, PAtR ), the LJNU, and Catholic Relief Services. 

In addition to these training courses, regional workshops were organized to 
provide exchange of information and to advance the state-of-the-art of nutri
tional surveillance. These were helid in Colombia (1981), Kenya (1982), and 
Thailand (1983) (CNSP, 182: ('NSP, 1083; CNSP, IQ,'4; CNSP, 1980; USAID, 
1985). Major concerns discussed at the workshop in Bangkok, Thailand in
cluded tlie need fir more cffective analysis and pre.sentation of existing data; a 
greater understanding of the importance and meaning of malnutrition at the 
pelivy making level: improved training, infoirmation nct w(orki g aid co(irdi natcd 
research at the rceional level: and betcr itcrscctoral linkages, motivation and 
awarcness (it the imlrtance of nutritional probleims at tie local level. Partici
pants were ,onccrncd that at top-down design woiuld overlhok the data 
requircrictils of local users, arid gcnerate to evaluationresistance activities. 
Thus, e tlc (I ri arid pre ,cntationof inlOrmali were considereda aialysis \, 
important training rcquiitcs (R13). Special need,, wcrc also identified for 
African surveillance activities (,'3). 

Scvcr: i pr llssionals froin developing couentries have indepeiidently visited 
('Uorncll f r individuld train ig ill nuirit onal surveillance for periods of 'ccks to 
moths and retur ned to work in nutritional surveillance projects (Costa Rica, 
the Philippincs. ard Kenva). ()thers (Mcxico, Sri Lanka, Indonesia, and the 
Philippines) bceac involvcd in UNS P as gradIatle students while receiving 
training in inicrrialinal nutrilion, rural siologq or agricultural economics, 
along with man, studnLs from dcvcloped countries. At least fourteen NI.S. ard 
Pl.), t hiecs were li pa.rliily ftndcd by (N"I' aid involvedcmplctd t hill were 
research rclaLd to nutrilional sUrvcillancc. Many more graduate studerits of 
internainlmal Ititlim aid other dcvchloprcnt areas have received information 
oil ntilritional surcill rice through snirr,, and a graduate corrse conducted 

by (NS P stall. 

Finally-, I set of maual, is being completed for use by those selling up 
surveillance surveys. The first. -( )vcrvic\, llanning and ( )rgariialtion," is com
plete and availahilc from C NSI'. The scCond, ""Training," (of field workers and 
supervAisors) is currcnly in drjfIt form. The third, "Sampling," is available is a 
working papeixr (W27), and compoiI.nents of the fourth, 'Data analysis," can Ie 
fiunrd ill alvt icalIrct h Rhs (WO) arid datlta amalvsis and preparation (W32). 
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3. COUNTRY 
DEVELOPMENTS 

The Cornell Nutritional Surveillance Program worked kith several countries 
in developing national nutritional surveillance systems or advising on aspects of 
nutritional surveillance. Special cff'orts were made in Indonesia, the Philippines, 
Costa Rica, Kenya, Botswana, NIalawi and I£solho, but many more countries 
received training and .shcrt-lcrmi assistancc fron ('NSP. Using siniiiar methods, 
vith a different focus, ('NS!' alsoconitribuited lo the development ofa nutritional 
survcillancc svstcm for New York Statc. Protgrc.ss in various counlrics where 
CNSP proxided major assislace is summari/ed below. 

INDONESIA
 
Indonesia wa.s 
 ne ol'lic first cOu ntrics to incluode the conce ept nutrilional 

surveillance in its dvclopmlcn plan, listing 11its it priority in 19,70 (R 14). Actual 
work with ( 'ornell to dcvch p asystem commenced in 19,17'9 based on three main 
requirements: I) the necd fOr a w ssvsti to prVidc information that 
would lead directly to succeslsfbl intcrvcniion strategies; 2) focus (n one nutri
tional proiblem from which Ihe systeni could I'c CxpaMdcd: and 3) the Ministry 
of I Icatih would initilac the sy ,lcm, but the cvcnlual progiam would Ib nulli
sctoral (.110). An hnilmal asss,,smcnt of existing dati sources and potential 
stralcgics was conducted and, al a w'rkslrop in I9)0, a conse ns st.swas reached 
to comience with a xis on11 problem o1l food cris.s. TheIiht the f'rilic First 
s'.stel was set up in I.4)iil'4k and wa. lalcr cpantlcd to other areas. 

Earlicr clTIrs to reduce the cl'c ls f hl kI crises resulled in tlhe creation of 
BI. l at()(;, ample supply of staplcgovernment Sstll cidcigncd to ensure an 
foods. inder this program, staples were slored and released as needed to 
maintain prices within a specificd level (R 14). 1lowever, food crises continued 
to occur bccausc of incomc failuires 'casioncd by drought and h1ss If agricul
tural emlphlycinmt. Allhough maintained a1t11.(; rc.lsonablc supply, in 
ccrtain siluations nianvrw oplc could lnt afl'ord topurchase needed food (J16). 

To address this prohl~lcm, a "l mcly warningnind intervention information 
systcni" C(TWIIS) was dcveloped using indicalors that predicted tlie likelihood 
offikl cris s aind Ihal tricrcd lhe iiiitiiiion olf iltcrvenlion stralcgics. Ftnding 
for tlie develhpntt of li Ltnutriliral suryeillance prograiii was provided by 
USAI) under a c tllract bemtwccri Corn ell and ieh Indonesian NliItry of 
Health ( 1)8()- I 4, (R 15)). The Kabuptiln (siiilar to a colnty) was selected 

http:Protgrc.ss
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as the smallest unit with the administrative ability to initiate useful interventions. 
The first step in designing a local system in Central Lombok was to investigate
existing data sourccs to clarify the situational aspects accompanying food crises 
that had occurred in the past five years. These, along with information on 
seasonal agricultural and employment calendars, were used to identify factors 
associated with large income drops among the poor and to develop staged
indicators with cut-off points, which signaled the need for action (J16; D7). 

Selected indicators (and rcsponscs) included: 1) Early Indicator: percent 
area plantcd (seeds provided for secondary crops, public works projects
planned for latcr in the year); 2) Concurrent Indicator: percent area of rice 
dcstroycd/harvcstcd, (public works projects implemented); 3) Late Indicator 
food consumption monitored with simple rcporting system usingsentincl sample
of [xwrest families. Cut-off points included households not consuming rice for 
one week or those consuming wild tubers or turi leaves; interventions included 
initiation of public works projects, sale of ricc at subsidized prices, rice lending 
- (to be paid back in part when possiblc) and free distribution of rice in severe 
cascs (J 16; R 14). 

In 1982, a nutritional survcillancc steering committee (NSSC) was created 
within the Indonesian Nutrition Directorate. It proposcd that local universities 
become involved in operational research to assist thc TWIIS. In 1983 in Lombok, 
the Univcrsity of Mataram began to provide "operational research," training,
and indicator development and linked the kabupaten program with the Regency
(Provincial) committcc. In developing these linkages, the Bogor Agricultural
Institute also participated, with Corncll support. Observation showed that 
processes were operating as planned, that targeting of rice lending was most 
successful at rcaching the poor, that public works were moderately successful, 
and that subsidized rice .alcs were least successful. The inclusion of the poorest
families in the sentinel sample appeared to signal food crises too often, thus, a
redefinition of the sample was rccommendcd. Overall, the TWIIS was found to 
be self-sustaining and the system is currently being expanded to several other 
priority locations in Indonesia (R 15). 

The TWIIS appeared to be useful in averting food crises. Howevcr, it could 
not solve the powcrty-rclatcd problem of chronic malnutrition. In 1984, Cornell 
was once again asked to assist in the development of a more generalized 
nutritional surveillance system. A child weighing program existed (UPGK), but 
only measured weights were collected, which did not permit asscssment of local 
prevalences. For program planning decisions, more information was needed 
about types of malnutrition, its extent and geographic location, its determinants, 
and its effects. Rescarchers suggcstcd that an integrated system of data reporting 
was urgently needed to manage primary health care activities and that repeated 
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cross-sectional surveys were required to define the problem and assess changes 
(R14). 

Two existing surveys, the SUPAS (including information on socio-economic 
status, household characteristics, health and mortality) and the SUSENAS 
(including food consumption data) provided important information. If these 
could be combined with some anthropometric data, using representative sam
pling within ecological zones, adequate information would be available for 
nutritional surveillance (R14). CNSP suggested the addition of a nutrition 
module every two years to allow links to be forged between different aspects of 
the SUSENAS surveywhich arc measured annually in separate rotatingmodules 
(R17). 

CNSP also recommended that the National Nutritional Surveillance Steering 
Committee, set up to c()rdinate the TWIIS, expand its functions to monitor the 
program and to act as a coordination point for the synthesis and evaluation of 
existing data sources, while supporting the establishment of the TWIIS in new 
areas (R14; R17). 

School surveys of height at entry were also used in Indonesia, but uneven 
school attendance made interpretation difficult, and it was unclear whether 
gencralitt ions could be extended to the preschool population. Currently, CNSP 
Lsevaluating these and the UIPGK weighing data. 

THE PHILIPPINES 
In the Philippines, nutritional surveillance activities have been coordinated 

by the National Nutrition Council since 1,80. Major sources of data are pre
school weighing (Operation Timbang), school measures of heights and weights, 
census data, data from the Ministries of Hluman Settlements and Agriculture, 
and survev data from the Food and Nutrition Research Institute (FNRI), (WI; 
R2). 

Operation Tirnbang is intended to completely enumerate preschoolers' 
wcight-for-age. l)ata are used for individual screening and follow-up and to 
define priority areas for targeting of food aid and nutrition programs. Collection 
is mainly carried out by staff of the Ministry of Hcalth clinics, but sometimes by 
village health or nutrition workers. An assessment of the actual coverage of the 
program, however, showed that it included only about 30 percent of all children 
because of inadequate resources, non-compliance and problems with timely 
reporting. A comparison with a sample survey revealed that Operation Timbang 
(OPT) data tend to overestimate the prevalence of malnutrition (W3). 

An attempt was made to use existing information from municipalities with 
coverage between 20 and 98 percent to estimate expected prevalences in other 
municipadities. Using discriminant analysis, municipalities were classified into 
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three categories based on the indicators of housing quality, water source, and 
number of physicians per 10,(XX) population. Mapping of these results showed 
that the central part of the country was in the worst condition. However, the lack 
of a high correlation between the indicator variables and nutritional status 
weakened the results. Operation Timbang functions well as a screening device 
but does not appear to be sufficient to allow the formation ofaccurate prevalence 
estimations (W3). 

OPT data wcre also examincd to determine their usefulness in assessing 
change over time. Although an overall improvement was noted between data 
collected in 197) and 1980, conclusions were tentative because data were still 
incomplete and unreliable. It was found that when observed figures were 
unreliable, observed changes were even more unreliable (W5). 

A second major source of nutritional data is provided by schools. In 1982, a 
national school su rvey was conduct ed to assess the usefulness ofthese indicators. 
School records included height, weight, birthdate, and sex of the child and 
occupation of the household head. Sixty percent of the schools responded, and 
data were examined for children six to eight and one half years of age. A cut-off 
point of W(1percent of heighl-for-age in comparison to the Philippines standard 
was employed to define stunting. Using Region IV as an cxample, a functional 
classification (based on height-for-age) was performed to define municipalities. 
These includcd municipalities vith lower population density, less irrigated rice 
area, and more poor housing. Stunting was seen to be amsociated with distance 
to the center of town, fishing as the main occupation and residcnct: in upland 
areas (R 12). Stunting is indicative of long-term chronic effects, and appropriate 
intervention strategies include those designed to aid in the alleviation ofpoverty. 

Mason, ct al. (J 12) discussed the need to enhance positive effects of devel
opmcnt projects on nutrition. They described an attempt to include nutritional 
considerations in the planning of the multisectoral Palawan Integrated Area 
Development Project (PIADP). An initial asscssmcnt and rapid survey revealed 
geater rates of malnutrition at higher elevations, in inaccessible areas, and 
among farmers and subsistence fishermen. Malnutrition was not found to be 
closely associated with amount of irrigation or rice area cultivated, except in 
cases of families with less than one hectare. Researchers recommended that 
rcmote areas, smallholders and subsistence fishermen be targeted byencourag
ing diversification and by developing services and water supplies for remote 
areas. Recommendations such as these must be balanced against economic 
zonstraints and objectivcs to maximize the cffcctivcn-o.s of the development 
program in achieving both economic and nutritional goals. 
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COSTA RICA 
establi.'ShCd 

no\w a dt i ()l'fice of (i'ontr of* Family Welfare. Data on height at 

Costa Rica firsi an information sysmcn (SIN) in 1978, which is 
1ision tt Il 


school entry C,,i'cILed hV .schnhc dat a armassCddacicrs and hl+i..I by health 
workcrs du ring hlrnic visits (includ ing prc-schoolcrs weight-l'or-age) arc disag
gregatcd lsingl I'll 0ioii;l Clssilfc;hion, soic,,.onomic status, geography, 
sanitation, arid tlirvilaleS. Additionl data arC avatilable from .cosusSUrvCys 
and from the NI istlhl IIIabor (WI). An0a.'e of Ihesc dat showed tha the 
numk'ir of chilricr u1dr tsW,el,,wars 0[f ;C iiltreI house"hold a',sthe most 
irnrliorta t rekilc ol tIti itiOI;Il stat'+, bi.,uiras well a',ino.tr if a1 i a multiple 
r'grc ,Itt I ; ,avs( IIgI\Y,;V lv reltc.d It nut rition. The prescen ccV,. rOW I + ncAtI 

of piped watifer within ilulhomc (\cra,-, an otilidc walcr ,tsurce) was more 
iml,.ortan t t1hito0il't Ivm it,rldithin Intriitii, natflUs, although both were 
significati. ( ), ,.rshi' tlf l1ill aarrrlI'i f'ir_td ',r ;X t itc xp Iaicd 

additiii l+;l vtar;nrin rlritiitirtil s:itljs (I).). 
that th,.e sIt was fo,,(101,11 risk iatcd mill' a patrticultr soioeconom ic charac

terisl ic va+ied, aihrog OCCt(uipti;ditt teus. The difCrces anmong groups, in 
tcriuOrs Offtoflclfect t tt on;nl I, \wre i'l.itd t the' dLeILT ol'risk ;associated 
with aparticular chr;wItril 11,1d te rclrtih lrlwIVOrti)O, l ohIouseholIs wilhil 
tie group wih that , r,",1,1. *\i nIif Ied hiding wa",s.iii ,rt th:rt tie presence 

'llr it1tlllt 
alCd \itI higiher fis.k th;r Ih( yptlim (c\'cri for latrine users). 

Of setC ic tlnk hf ,I[t(- :11" r 'ul, tC s apIpeaeC d to be iassoci
hi; ie era) 

thiS stLeLge.seCd Ihat I+:. p,,I . mnadequrelUtv costr illid,1 ll.'o were 'lulcted had 
Contarifitl the wterliultpl. the iurliti,,oillstIus ofchildirc Inhouseholds 
CeIjIhi+ved by,bM.rra flor is h,t, to tie national awralgC, indicaiting 
that cofnditm.m., rcccmer hw.c Iuprovedf flit is group (1)4). 

In suMr. stbrlrrtial reei,,nj 1,lrd 'cupirtilral .allatlon Ii tie prevalence of 
frlnutno Wfi,;1,astnotd. "l'Ihs, rc,,ult- we.re ueCd bIy the Plantning ()lficc to 
de\clop basi, ticds strItceie,, a idfor targc rug purposcs. The areas with the 
"kiirt p it wer wcrc redirected to theII.blecrr ilitfi.r I and rst, ,turrcs 

KENYA 
Keny,'a ii ire rn"lr riuti-it m (Iif at liiill u efls Intor "integrated sarmple stir

ve,,s conducted Iw,tire Ccitratl Itncal fStatistic., ((UBS) in1977. A second 
suvy v, ilt,luded 19/"), ard itthird ii 1 82. The integrated sample survey 
program. w it Ii'rmanmerit ficld lx,raiom, waus established in 1975, and the 
inclisir,nOf nut rt iiim ,lules rcquircd onlY tie purchase of' basic equipment, 
soLnc addhlit ii tr urifi f ll exitI in Cnuulreator.,, and the inclusion of expertise 
in thIe (ru,,ifition;rl dlata. collctLd inlofriult il)da these n,.Sls included age, 
wcight, arm ,inrrf1InutcrrC, ;inItl It+edAirg habit , of prcschool children. Outputs 
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included nutritional information by province, agroccological zone, cropping 
pattern, income group, landhtolding, and occupation (BI; WI; W3).

An analysis of tie 1979 survy data revealed that the Coast and Nyanz/i
provinces had the highest prcva!cncc of malnutrition (defined as less than WA)
percent of hcight-lor-age) especially among siailholrds with less than 1.5 
hectares. TVhere was also some evidene that households growing drought-resis
tant crops were better If th an those growing hybrid maize only, and that those 
growing col' c (in [astern povinec onlv) tended to be it) the worst condition. 

)verall, 22 percen t01',0oIls dS in rural Kenya inclued childrcn wilh less than 
() percent of hcighl-It r-age, varying as much as 15 percentage points [Iron
Central Province to Nvan/a ['ovinc (.122). 

Trends in nuiril iad slit us were examined by comparing results fromi the 
three nutrition mitxulcs. Provinces in the ('enlratl rgion had [lie lowest prcva-
Icnccs, with little change over time, while deterioration was CvidCnl in \V.W:stern 
aid Nya/a ['rovinces, possibly duc to I'ranrCInlal ion of landholdings ,and 
incrcasin, populat ion densities (WI 7). 

l,,cccntl1, thc A( ' N, \,(which is resxnsible for promoting cffectivc, cel
laborativc, nut rition-rclaled action in Ihc I.IN svstcm, sclectcd Kenya is a case
 
study for improviill,lj(ncy-govcrnnrc:l action to combat food and nutrilion 
problerms., Idcntilicd nceds included ma npowcr tcvclopmcnl and strentfhicning
of existing inst Ittions with nulritional ob cclives. At the district levcl, further
 
training, Ichnical. 
 and hogist estipport were all cited as retuirements to iprove

local capalility. SiIgestior1, 
 incluld an incrCased I'f)Cs on aegriculurc and
 
farming systcnis rescarch nd Ihe addition ol'agricinitiral services and outreach
 
for women. Sugestlions for institutional devclopmnt included 
 lic fo rmation of
 
a high-level steeringcon mitle, a Kcnyan advisorygroup on nutrition, a national
 
conllillcc on hallth, ard tie coordlialion 0I ntlrition activities by the Food
 
and Nutrilion l'lmning I Init (FNPI( 
 I) in dill'crent areas. Interactions with donor
 
agencies and 
 inpi ut by AC'C'SCN to the Keny, i systcm was evaluated for
 
effectiveness and as a case studV flor I
procedures be expanded to olher 
contries. The nraj or goal was to c.slahlish an ciffective dolnor consu Itat ive 
mechanismn to enhance tie effcclivencss of nutrition actions (R IS; R22). 

BOTSWANA 
Nutritional surveillance was initiated in Blotswana iL 19)70, aid a national 

systcii was esta)lished iii 1)7, wit h preschoolers' weights and lciIlls taken inMCI I cinets by nurses or family welfare educators (F-\,VF). Tlhe objectives were 

to asscss tie levels of malnutrition at various geographic levels, to irovide 
intrvention fIOr at-risk individuals, Ito se regionial aIld nali~mLi progran priori
ties, aoid to set "tri''cr-evcws" for loCali/Cd 'arinic relief (R,.'). 
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CNSP cvaluiIat ins o Ihc symt'ni rcvcaled sev ral problems. First, because the 
data are clinic-bascd, their rcpreslnIatIivenIess. is tncerta h. Second, the use of* 
master chart for phlotin, ,cip hw-f or-a ge was prone to error, resulting in poten
tially large nisltakcs inprcvalcncc estiiiacs. Futthcrmore, maiy centers did not 
re p1'ndata. SO act li ci )%;i iIICiii Clililed S0ime1Hi ,Iand o["( if io])Sobe ryed, 
inaccuraeiCS were ntelcd iii weighing qliipnicntl and rccording procedures. 
Flinally, not all ccnltcs rCporlcd on the same. ,chcdulc,or used litesaic age 
.angcs ,nitkinig datla yitrgdtiI difllcult. Sillification and slnda di/alio of 

rclorl ig WS imlproved Iv using clinics li~b'koks subinitlcd on a nnonthlv basis. 
)ther advicC iluhdCd: the dc.choprucnL o1fa ,t ildard rcporling I'frniat i'or the 

RceLioial I Ic;ilthldIntlC; iou Nulritionl ( )llIc-, (RI II-N( )s); inmprovement ill 
trmiling iwctrc,.dures +l,i,',L! tech niques aiid us:e of tIhe logbook by B-VW-siliin 
and NIll iN(),:,hiki mi;,il dat to dCClp "tilCsof thIulib for Changes in 
trc\dhICInc III ,1itouhld i,in.la't in: n;d aiial\sis otdatla Ihitmtmiotor changes 
inl: ,kitt c mid 0) \; rL' . IItWins :1.,)rc.(Ilnrllctldcd tlili the local p; mg'alms 
I_ Mtnid, b'tlieh II 'KN(),,ho ,hould compile oionthlv rl tlifor snibriiis
sitll it)ICL!.i nl lt1d iIrI i ifn.e iinIl 10 the ( 'cntril Nutrilion I nit (('NiL). 
+lth"se h.1)1 06 i lhuek to hiltln fIcilities. ,\ hidit; flui pt the( 'NU 

oven s,'II. 
,ui,,,,-,stethit tlie ( inl St,ti:ti..'e, ( )tt 'u(( 'S()) should prIdii'C niotlihly 

t'ii,iiii, itMICj(Il t t,k uitiiiin l stre'Cillnce s,'stci ,[ia;Illy, it Was 

[(rts+vi h lL'' leiceltiiii ,.l is bi-;iinmtl rlortl W,il+Ihrc;ikdows bIy sex, 
'iee' ;ii l l mtI'r, ci lii nn Rl7h+). 

fri dthitii Iili tiri.'ls, co0llcted d clinic dit; I lotswaflit iniliatcd the "(oritiil
tuin, I liilChiold litItu'rutd I' rt fSulrvcys', (('IIPS) to prodLucC data that 
'uid lie cros tabinlItchl. \ illruilin rmmol' with height, weight, arid ig dalila 
",;V,i+,lIId IMiiilliieu,iom ACIxev t,,wo1t three Ve;rs. ThCC stlrv's \vre illI)C

nieted 1,, the ( 'S( tC a1u1pCe.,tlhe National I hou.shold Survey) imle.r ol 
('ap.ulilit, f'pir,iin, Ili I 'iiltd Nmih u.s. 1iiAriulN,,is recent data collected as 

-,,Cii rinirv I Icallh (arc
%C,lCda 1r,;uhlcIR tIho, \cilt -br u.c (hleIsistan So piricct oF' Iurdar.) of 

Iart )I(hi,, s ,urev "TlIe v;iduatioin Stvcy"-- rc

20 W.t'('Lii. ,*\.sccileW prC,,li ,c waselit i s m, d Ihatl test during tlie 
WvurAil, eriXh. It waQal Ifound t Ibhiithcr in rural than in urban areas. 
Prevalence \,,.slitilvh IconelitCd \ith di,;tIrice I water sourcc, nuniber ol 
Ixs.l+ xVIMr Anid lick olft) h11-faililiCs (R23; \,V14).It 


The Iurlv \V;rriiur Tlchuiri d ( 'orumu~it C, Witi as.,i.Stiacc Ironi several 
mlinilsrie.s rird tlre Iicr+ilutial I )touuglit ( o'riniltec (N17), dccopcd and 
coi'odirlit;lcd t lillck aiir, and incivetwllil pigriran to ltprevent Iood crises 

,tcdWi7). ( NSI' v-,i ili th' cuinsrurltioRm aid toirh!of hrdicators I hirhissystemn. 
ilindta.ll trfem rclprling svcrir and froni tIe Mini.stry oflhc arieuIt llrural 

I Icalth for the pecrii 19S- 'I.3, asso,.'iutliois amnuig agriculturail indicators and 
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later prevalence of malnutrition were examined across regions and over tine.
Agricultural indicators included walcr sufficiency indices for maize and sor
ghum based on act ual rainfall and evapotranspiration rates in relat in to st age
of growth, and a livestock index based on weight. 

Because drought occurred in some areas in 19,79, 19,82, and 1983, prcvalenccs
of malnutrit ion in P98k) and 1)8 1were used as standards for comparison. It was
found that, in drought years, the prevalence of mahnlrition failed to improve
after the rainy season as it did in non-droughl years, and it was demnstrated 
that of eighteen cases of serious malnutrition, the rMi/c indCx Would havC 
correctly predicted sixtecn. The stun of scnsitivily andispeciticiV (SSS) were 1.6.
If the predictive ability wcre randoil, 5S wouinldtl have icei about 1.0. The
livest ck index also resulted in a sui f 1.5 toI 1.7. IPositive predictive valtics for
the two wcrc 1.76 and (.85 tot).9 1 respectively. Thus, they appeared to be usefulinica to(rs. Based iln Ihiis inforinalin, (leeisi( us ncerni ng drh'ughl relief' act iv
ities could be made in May, eliminating nialitrition-rclaled problems that
would occur during the vulncrable part oftlhc year,.July through .anuary. From 
July onwards, monthly prevalence figures could Ibc used to pii iint crisis areas 
(J25; M7). 

Intervention stratcgics include Iabor-based relief Ir,'pjccs, seed distribution,
dispersal of subsidized ,tgricthIr l feed, ai.nd flOiI distribittion. An evaluation
of the rclicf cffort iin 1982/83, however, note(dIl r design of labor-based relief 
programs aind inaccural targeting of interyention sliategics, indicating a clear
need for development of an efficient timely warning and ilitervention system 
(R5). 

LESOTHO 
Lcsotlho currently collects ant hir Ioloictric datia oil preschool children at

tending MCI Iclinic.s. NuIrition aclivities arc overseen by the Food and Nutrition
Coordinating ( )ffice (FN('( )).There are plans to expand the nutritional surveil
lance system, to develop a timely warning system, and to initiate a national
 
household survey capability programii 
 to l)Iovide relrCsCntalivC data Oil ntiltri
lion, socioeconomic saIi1,tus, artnd agricuIture (W 14).
 

Currently, information collection mainly include 
 T rcschil growth nionitor
ing at heaIth centers and feeding programs. Twr dilfCrent charls are used: tie 
"growlh surveillance chart," where weight-for-age percentiles arc measured on 
the vcrtictl axis, and "the road-lo-hicalth chart," which plots aclual weights on
the chart. Because these tw'o methods of ree rding weight cause c( rifusion and
preclude the development of a counly-widc surveillance system, CNSI' was 
askcd to assist in an evaluation oftle t fIor gr owt h monitoring purposes.


The purl)sc of growth monitoring in Lesotho is to screen 
individuals for 
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follow-up and to collect informat ion to be used in planning at local and national 
levels. Current implementation varies widely. Some mothers receive individual 
consultations, others are referred to nutrition rehabilitation clinics or feeding 
programs, and some get follow-up care from Village Health Workers or nurses. 
Observation of procedures revealcd Ihat mothers generally received inlorma
tion only when adequate staff were available, which was often not the case. 
Haaga (R21) noted that the R) percent weight-for-age cutoff classifies so many
children as malnourished that it is not r'o~siblc to provide intensive care for all 
of them. This tended to dilute resources away from the most severely nmalnour
ished. 

Field evaluations of the use of the two types ofgrowth charts was conducted 
with both health workers and mothers. Fifty-nine (59) nurse assistantsn/idwives 
from four hospitals wcre taught howto use fhe two different growth charts (RTi
and ( S) inorder to delerminc ifone was easier to use, understand and interpret.
Two hospitals werc ranomly chosen to be trained to record weights with the 
RTt I chart one wcck and the GS chart the next. Two other hospitals received 
the opposite schedule of training. Post tests were used to evaluate the 
participants' c~ pabilitics in age calculations to carry out weight plotting, inter
pret gro\kih patterns and to make decisions based on the growth monitoring
data, which they collected. Researchers then assessed how easy, relatively, each 
chart was to use and whctlher data gencra ed byt heui were comprchcnsible. The 
resultls sh(\vcd that nu'se-assist ats/midwives with no prior knowledge or expe
rience wit h growth charts could learn to use either chart Cqually well. After 
learning to use a sccond chart, nurse-assistants/midwivcs who learned the RTH 
aflter prior training with the (;S chart scorcd higher than those who began with 
the RTI I clart first. It thus appears that prior knowledge of the RTI I chart does 
not facililtatc Icarning about the S;chart and iaV even confus' hcalt h workers. 
The last finding is important because it reflects a situation typical in many
African countries: h alth workers that have used a RTI i-typc chart for many 
years arc forced to change to the GS system when a CRS Food and Nutrition
 
Program is inl roduced.
 

A second study included nothers from nine under-live clinics. It evaluated 
mothers' utderstanding ofthe two growth monitoring charts. Results showed 
that the mothers learned the RTH chart more easily than the (;S chart, regard
less of their prior chart exposure or basclinc results. The mot hers also had more 
difficulty observing tle direction of growth of a child when weight was plotted 
on a ;S chart rather than when plotted on a RTH chart.
 

These two studies showed that even though the two charts were 
compre
hended equally by inexperienced heath wocrker, mothers understood the RTH 
chart more readily. 
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MALAWI 
As the result of a national workshop on nutrition in 1984 that called attention 

to the very high levels of chronic malnutrition (50 percent of under-ives are 
stunted), CNSP was of aasked to assist with the developmcnt nutritional 
surveillance program on a pilot basis in one of the eight Agricultural Develop
ment Divisions (ADD) in Malawi. The work began in 1985 with the posting of 
a CNSP staff member at the University of Malawi's Centre for Social Research, 
which is the local institution that provides technical support for government 
ministries in the area of nutritional surveillance. 

One of the on-going projects in Malawi has been the analysis of the 1980/81 
National Sample Survey of Agriclt urc. The analysis focused on household-level 
correlates of child malnutrition, emphasizing the implications for agricultural 
development strategies. The results were disseminated at the Principal Secre
taries Synposium on Nutrition and Development in 198) (CSI,, 1980), at a 
Review of the Performance of the National Rural )evelopment Programme in 
1987, through the U NICEF/Malawi Government's Situation Analysis of Women 
and Children (UNICEF/G()M, 1987), and through a World Bank/Malawi 
Governnient seminal on the reorientation of the National Rural Development 
Programme. 

A second major actiity arose in response to tlhe rapid and unexpected 
destruction of the staple food crop (cassava) by an insect pest in one district of 
the country beginning in 1980. A rapid survey was uidertaken to determine 
which socioecononiic groups were most affected nutritionally by the disaster, 
and to assist in the planning (f medium- and long-term strategies to avert 
malnutrition caused bw food shortages (which are cxpcctcd to persist for ten to 
twenty years). A niultisectoral Nutritional Surveillance Sulbcommittee was 
formed within the Regional Primary Icalth Care Teai to assist with the 
dissemination and use of these results, is well with future surveillanceas 
activities. 

The Sub iommittee realized that appropriate inlcrvenlion strategies were 
beyond the resources available at lhe regional level. They worked through the 
National Committee on Disaster Preparedness and Relief to convene a national 
workshop on the problem and to develop inlervention proposals. This work
shop, held in July 1987, yielded a set of fifteen integrated interventions, which 
were approved by the Office of the President and Cabinet (Oi'C) soon alter 
(NSS, 1987). The USAID mission was asked to fund three-year proposals for 
agricultural rehabilitation (crop diversification aid related measures) and ()PC 
approached other donors for support of other projects. 

A third arca of work rclatcd to the possible effects of agricultural market 
liberalization on household food security and nutrition. Market liberalizztion 
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was initiated in 1987 as part ofa package ofreforms recommended by the World
Bank. These were aimed at rectifying some major financial problems in the
national marketing board (ADMARC). A system was proX)sed (and accepted
by the government) to monitor the effects oft hcse changes on local fod security
for two purposes: 1)to identify local areas expcriencing food shortages (timely
warning); and 2) after a fcw years of operating the information system, to analy/z
the overall effects of the marketing changes I 'rse on local food security,
houschold food security, and nutritional status of childrcn. A modified version
of the proposal has been implemented through the Ministry of Agriculture and
the Food Securitv and Nutrition Unit in ()PC, with assistance from CNSP and 
ULNICEF. 

A fourth Iaclivity is a three-ycar prospective study of maternal and child
nutrition, which begaun in )ecember I)S and will continue through December
1989. A sample of about 9 %5womcn were enrolled inthe study in mid-pregnancy
and are being fbllowcd on atmonthly basis through the birth of the child and up
to 32 nmonths postnt lllv. The stLdV fixus is uniiUSually broad in the types of data
be.ing collcctcd and the issues covered. Some of thiese include the identification 
of hotuschold risk factors predicivC of child mal.nutrition to assist in targeting
prcvcntivc iucrvcnt ions: an cxmination of the hlctrogcncity of lowbirthweight

and Ihe variation in its catuses 
 and consequences; an analysis of seasonal 
va arits in ii ii t it ionaIl stat us in cliildren a d intelieirmotliers, and its association 
wtili subsisleice :strategies, hcllh slatus, and a varicty of other household 
faltors; anld ai ,assessnCn1 oflthe predictive ability of ant hropomct ric indicators
and housCholl characteristics with respect lo subsequent child mortality. The
stIid is beingLtndertaken in collaboration with the Centre for Social Research,
and has received funding from USAID (external staff costs), WHO, UNICEF,
IDRC, The Rockcfcllcr Foundation, and the Carnegie Corporation of New 
York. 
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4. LESSONS LEARNED 
AND FUTURE
 
DIRECTIONS
 

Since 1980, CNSP has been involved with the conceptual and methodological
development of "nutritional surveillance" and has attempted to operationalize
surveillance inanumber ofdeveloping countries. A majorgencral lesson learned 
in the process is that, despite the clear common goal shared by all forms of 
nutritional surveillance, a very broad range of activities is actually subsumed 
under its umbrella. This diversity of activities implicit within surveillance itself,
combined with the varied situations found in developing countries, presents the 
greatest challenge to developing and disseminating unified methodologies. The 
discussion that follows highlights some issues that CNSP helped to clarify since 
1980, but mainly identifies potential areas for future work, which became clear 
because ofCNSP's experiences in operationalizing surveillance. The discussion 
is rganizcd according to the different types of nutritional surveillance, although
it isrecognized that some of the issues are generic to more than one type. 

NUTRITIONAL SURVEILLANCE FOR
 
POLICY AND PLANNING (NSPP)


As noted earlier, CNSP was very active in formulating functional classifica
tions of populations by nutritional status using results from national sample 
surveys. In part, this reflects the availability of these types of unanalyzed data 
sets in many countries and the countervailing unavailability of trained staff and 
other resources to perform the analyses. As an input to national planning, this 
represents a useful contribution and an efficient use of existing data. However, 
there are a number of issues that will require more attention inthe future. 

First, because of the protracted and diffuse nature of national planning 
processes, it is unclear to what extent analyses actually contribute to decision
making. This depends in large measure on whether the results are consistent 
with the agendas of various parties (politicians, senior government bureaucrats, 
various donors, etc.) and the activity and power base of the advocacy element. 
Although the same could be said of all types of surveillance information, it is 
especially true when the actual decision makers and decision points are not 
clearly identified. 

Quite apart from the question of political commitment, however, it isworth
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while examining exactly how far results such as these can go in assisting the 
planning process, and what types of complementary activities may be required.
While functional classifications generally indicate which groups are especially 
prone to malnutrition, thcy are often less reliable in confidently identifying the 
reasons why risk is elcvated for certain groups. The data are likcly to be difficult 
to disaggrcgatc by geographic area to the extent often deemed necessary.
Moreover, the design of effective measures to remedy the situation must take 
into account not only the actual causes of malnutrition in variou.s groups, but 
also the way in which the population would respond to intervention strategies. 

In large mcasure, therefore, this type of analysis suffers from the same 
limitations imposed by all bureaucratic, "top-down" planning approaches.
While such planning is probably more effective when functional classifications 
are available, limitations still ned to be recogniied, and surveillance activities 
should focus on further improvements to aid the planning process. In the future, 
CNSP might address this issue bvexamining methods for "rapid rural appraisal" 
and the use of more qualitative sources of information for the design of devel
opment programs and projects. Such approaches have rccently been applied in 
the planning and implemcntalion of some area-based projects. It remains,
however, to determine whether and how these can be combined with more 
conventional planning at the national level. 

Apart from sample surveys, administrative sources such as health clinics, 
community-based programs, schools, etc. can also pro,7 dc information. A 
number of countries are collecting or are planning to amass such information 
(e.g., Indonesia, Philippines, Costa Rica). While these data are generally more 
readily available and can be disapgregated to lower levels, their validity has not 
been sufficiently examined to asess levels, trends, and correlates of malnutrition 
in the general f,opilation, under various circumstnccs. Given the tremendous 
potential for the use of these data sources in surveillance systems, work to asscss 
and improve their validity is essential. 

As noted a:hovc, one concern is the hxse links betwcen informatiorn and 
decision making. Surveillance workers could accept on faith that the planning 
process is improved when objective information is made available; However, if 
methodologies were developed that accurately described the decision-making 
process within and among various institutional frameworks, strengths,
weaknesses, and conflicts related to the use ofsurveillance information in a given 
setting could be clarified. In some cases, these are obvious, in others less so. A 
logical complemcnt to this would be to develop a variety of measures (sensiti
zation and training sessions, seminars, in-house conferences, etc.) that would 
increase the effective interaction among relevant parties. Equipped with such 
knowledge and techniques, it would be pos)sible to design surveillance systems 
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(hat ire more appropriate to the local bureaucratic arrangements and, thus to 
increase the likelilutd that the information will be used in the planning procss. 

PROGRAM MANAGEMENT AND EVALUATION 
To date, ('NSP's role in program managenient has beentoclarify the different 

actisities often subsuned under the term "monitoring and evaluation" and to 
indicate under what circunist ances each is appropriate as part of a nutritional 
surveillancC syst em. Ths has ven especially useful in [lhe case of "evaluation" 
act isitics thal c ivr a broad spectrui and can fall well outside of the normal 
boundaries (1tnutrilional .survillanicc. 

As dsccribcd clscwhcrc (I labicht, 11i).m), there has been very little sucecs, in 
implemcnling surveillance system.s fir management of on-going activities, al
though there isgi id reason I believe ihat this would be helpful if itwere built-in 
to the origiriagI design f lic program. The rca smis f(r diffictilt y are basically
tvo-fold: prigrair jiersincl are thrcalcncd by the pissibility that the informa
tion syslem nniht irue.cr faults in the iniplCenialion ,r(woperatioiaiactivities;
and at sevral leeIs inr, he c01llct ihon of data is viewed as a 
cometlinacti it'1i\ Wi tlC dlie r (d serviccs or lierformaince of other job 
duties. 

The latter pnrilleh.I is Iriihlblthe easier f leh two to corrccl, although there 
are still scrints ibt,,iaclc, io iscrctic. "Diat a are o ftei perceived by those at 
Iiwer leveIs in tlie prograinas a siinl cipllo t i if iunlirs ini a monthly report
that have no intrils.c nManiing arid [hat cannol ib readily used to stpport 
dccisiiin making (hich is oft err ait irrctl I, rcept ion). Nlorciver, whatever uses 
tIo which Ihe data ar put alhigher lvcls in Ihc proigrai (if any) are hidden from 
them. ()ften Ihis isa fIaul in the design of the infrmation system itsclf, rather
 
than with Ihc proigran stafflar.. In order 
io lx succc.stl the inflOrniation
 
sliuld lhe tist I t 
 t hi s invoiled in data collctliii and prices.si ng at varitus 
levels. :Cxibilit' must Ibe iuil into Ihe systcn to allmwicollctoirs tio alter activities
 
in rc.,inisc ti new uservaltii, ir infi;rn 
 iaiin. F(or this reason, greater success
 
woUldhe i anticiipated if the inlormiation s'steln 
 was designed from the "ground
 
up."'' The questiin reiains, In wevcr, ,ts 
to wietlher and how a more effective 
infOrmatiion svscr can lx: iuill ihti amon-going priigrani that may, itself" be 
Ritrly targctcd, inefficicntly tlk-rahtd, and inflcxiblc in decision-making and 
program redirection. 

The prohilci of threats perccivcd hy program persiniel results, to some 
extent, from the same lack if Ihcxihiility thai prcvcnts workers from making
changes in prograi staff, activities, hiudget, etc. in response to local conditions 
and to messages generated by [lie infiurnialtii systei. It is also, ho''Cver, a 
common feature ofniost program hurcaucracics and the wayinwhich theyrelate 

http:prices.si
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to individu. 's within a bureaucracy. As in the case of nutritional surveillancc for 
planning and policy, perhaps what is needed nexl is to combine the technical 
aspects of information collection, processing, and interpretation with more 
explicit attention to management and organizational issues that have such a large 
bearing on the eventual usc of the information. 

Another characteristic of these types of information systems is that they are 
generally capable of indicating whether and where the program is proceeding 
as planned, but are much less useful in indicating the reasons behind a poor 
performance. In most cases, it is necessary to know why before a solution can 
be implemented. If the problem is internal to the program (staff, logistics, 
supplies, etc.), this can normally be ascertaincd through the usual internal 
channels of communication. If the problem is external, however, as in the case 
of poor acceptance or participation on the part of the target population, some 
form of more detailed investigation will be required. Although this would seem 
to be self-evident, often follow-up investigations are not made, and corrective 
action is either not taken or is misguided. 

In most cases, the most appropriate method may be to use informal surveys 
to determine the sources of the problem. This may be suflicient by itself, or it 
may sometimes be necessary to follow-up these o-scrvations with a more formal 
sample survey to determine if the results can be gcncralizcd across the popula
tion. In either case, the abilityto undertake suchadhocinvestigations in response 
to messages from the on-going information system is usually lacking and is a 
logical complement to these systems. 

TIMELY WARNING AND INTERVENTION 
INFORMATION SYSTEMS (TWIIS) 

Through its experience in Indonesia and Botswana, CNSP achieved a high 
level of specificity concerning the design of surveillance systems of this type 
(Habicht, 1988). Design and implementation of TWIIS systems is greatly facil
itated by the fact that decision points and alternative courscs of action are clearly 
specified beforehand and, once this is accomplished, other elements are built 
into the system. Thus, there is a much closer and more explicit linkage between 
information and action, which is not gcnc rally found in other types ofsurveillance 
activities. 

While it has been possible to specify the prerequisites for a successful TWIIS, 
what remains is to learn what can be done in situations where one or more of 
the prerequisites is not met. For instance, what can be done when the infrastruc

ture for collecting even semi-quantitative information is either non-e istent or 
is not trusted; or when no delegation of authority .xdstswith respect to mobilizing 
interventions; or when the resources and capacity for maintaining relief pre
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paredness do not exist? These situations arc commonly found in African 
countries and pose serious obstacles to dcvcloping a successful TWIIS. 

When the political will to act ;s less than optimal, the burden placed upon the 
specificity of an indicator becomcs more important than its sensitivity or positive 
predictive value (i.e., there is a desire to minimize false positives, which usually 
implies tolerating morc false negatives). This means that late-stage indicators, 
such as population movements, nutritional wasting, mortality, etc., will tend to 
receive more attention than earlier ones, which would normally be considered 

"timcly." 
In such a situation, the use of first-hand observations by fairly high-level and 

(rusted officials may provide more lead timc in mobilizing intcrventions, insofar 
as earlier indicators that are observed first-hand may be more believable than 
similar oncs reported scond-hand. However, this type of system would clearly 
be more cumbersome and expensive to operate in a routine fashion. It may also 
be impossible in a large country with many localized food problem, in any given 
year. Nonetheless, it would be worth exploring whether this basic method could 
be used as the last stage of a cascade model, with the earlier stages being based 
on mcthods similar to those in usc in Indonesia and Botswana. It is possible that 

after several years of using these methods, decision-makcrs may grow more 
confident in relying on earlier indicators rclxrtcd from the loca! level and forego 
the step of first-hand vcrification. 

IMPLICATIONS FOR BUILDING 
NATIONAL CAPACITY 

One of the most important lessons gained from CNSP's experiences in 
developing various types of surveillance systems in developing countries is that 
it rcquires a much larger administrative and fiscal effort than is often assumed. 
The intensive project in Indonesia lastcd six years in one small area of the 
country, and only now has the difficult process begun of cxpandingtoother areas. 
The Malawi project is in its third year and is still very far from being able to leave 

a self-st anding system behind, even in one area ofthe country. Botswana received 
over four years of regular input from CNSP, and a number of important issues 
still remain unresolved. In many more countries, the collection of data of 
unknown reliability and for unspecified reasons continues as it has in the past, 
or is even being accelerated, with little local capacity for deciding how to reorient 
these efforts in more productive ways for in-country decision-making. 

As more and more experience is gained in nutritional surveillance, and some 
of the issues raised alxve are addres.sed through further case studies, the major 
question will become how to transfer this experience to the wider set of 
developing countries. This question is especially difficult in the case of most 
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African countries, which do not possess the broad base of highly trained 
professionals that work in many of the Asian and Latin American countries. 
Unfortunately, this general scarcity of skillcd human resources cannot be 
overcome simply by training afew professionals from cach country in nutritional 
surveillance through short courses, on-the-job training or evcn degrce programs.
While these may be effective methods for training individuals, too often the 
general technical skills acquired through such training are of value to other 
government departments or the private sector as well, leading to job transfers. 
The result, thereforc, may be a contribution to the general pool of skilled 
piofessionals in the country, but much less towards building national capacity 
for nutritional surveillance. Such surveillance training can be acomplement to 
long-term national training, but until the latter is present, it will seriously 
constrain efforts to truly institutionalize surveillance. 

In an overall sense, CNSP's work over the past eight years has solved some 
of the technical problems involved with nutritional surveillance and highlighted 
others that remain to be solved. Equally important, however, has been the fairly 
specific identification of wider constraints that affect the success of nutritional 
surveillance in the areas of organizational structure and behavior, political 
economy, staff and training requirements, etc.. The real challenge for the future 
will be to find ways to adapt the technical requirements of surveillance to the 
prevailing "environment" inagiven country, and/or to make acceptable changes 
in sclccted aspects of the environment where possible. This will require an even 
more extensive perspective on the problem and a wider range of expertise. It 
will also require amore broad-based commitment to the importance of nutri
tional surveillance within developing countries and on the part of major donors 
in these countries, such that constraining influences are recognized and ad
dressed at the same time that the technical problems are resolved. 
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