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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
cmphasis on developing countrics. 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 thc CFNPP.

CP*NPP is funded by several donors including the Nutrition Office and the
Africa Burcau 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, cconomists, and
anthropologists.
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FOREWORD

Much has becn 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 cntered into a cooperative agrcement to develop the theory,
methodology and practice of nutritional surveillance. Under the able leadership
of Jean-Picrre Habicht, principal investigator, and John Mason, Director of the
Corncll Nutritional Surveillance Program (CNSP), a vast amount of rescarch,
trainingtechnical 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 activitics.

During 1988, thc mandate of CNSP was broadened to include food and
nutrition policy analysis and thc name of the program was changed to the Cornell
Food and Nutrition Policy Program (CFNPP). Research, training, and technical
assistance in nutritional surveillance continuc to be an iniportant component of
CFNPP and lessons learncd from CNSP activitics arc used to establish prioritics
for future work.

The major share of the work needed to prepare this report was contributed
by Katherinc Tucker, who spent many hours reading, summarizing, synthesizing,
and interpreting a very large written output by CNSP staff and collaborators.
David Pellcticr 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 scctions of the report and
assisted in overall interpretation of sclected findings.

On behalf of Cornell 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 agencics that have provided support
ircluding the Africa Burcau, the Burcau for Policy and Program Coordination,
the Burcau for Food for Pcace, and the Indonesian Mission of the Agency for
Intcrnational 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 jeb is merely begun. Persistent hunger
and malnutrition continues to require our attention including better information
to support the design and implementatiou of cost-effective action.

June, 1989 Pe: Pinstrup-Andersen
Ithaca, New York Director of CFNPP



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 conimittee set up
guidelines for defining, designing, and operating surveillance systems. In 1580,
the Corncll 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 repyrt describes the
activitics and accomplishrcnts 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” activitics. The
results were published in 1984 in a widely circulated volume (Bl).1 The experi-
ences reported in this volume confirmed the suspicions of the 1976 U.N. expert
committec that countrics 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, ctc.), and over time.

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

Throughits methodological development and in-country activitics, CNSP has
provided concrete examples for cach of the four types of surveillance and
identificd some of the factors likely to constrain success in cach arca. For certain
surveillance activitics, it is now pessible to provide specific guidelines to devel-
oping countrics.

CNSP's in-country expericaces also reinforced the fact that the four types of
surveillance are distinct in purpose 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

L The number in parentheses refers to the CNSP December 1987 List of
Publications (Appendix 1),



requirements, data availability and analytic ability within and among countrics,
poscd difficultics in maintaining a coherent picture of “nutritional surveillance”
as originally defined. In some of CNSP’s country activitics, particular informa-
tion needs and other special local conditions sometimes made it difficult to assist
decision-making in that country at that particular time and, simultancously, to put
in place a structured and on-going system that was casily replicated in other
countrics. The conclusion that emerges from these experiences is that devclop-
ing countrics may often need more than “nutritional surveillance systems” as
traditionally conceived. Rather, they require the capability (in terms of training,
institutional structures, resources, cte.) to undertake a varicty of surveillance
activities appropriate to their varied and changing information requircments 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 bottlenceks in the process of “installing” a tightly integrated
surveillance “system,” a process that would lend itsell 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 necessary, to improve our
ability to recognize which approaches are appropriate in a given setting, and to
transfer to developing countrics the ability to do these things.

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

Nutritionil surveillance or “to watch over nutrition, in order to make deci-
sions which will fead to improvements in nutrition in populations” is a concept
that is rapidly gaining recognition throughout the world (B1). General awarcness
has grown about the extent of malnutrition and its effect on the performance, health
and survival of individuals that make up populations, Important questions are: what
groups are malnourished; how many people are involved; where are they located;
why are they malnourished; and how can limited resources be best used to alleviate
the protdem?

The term “nutritional survaillance™ gained acceptance at the 1974 World
Food conference, and was modeled on the concept of epidemiological discase
surveillance. In 1975, UNICEF, WO, and FAO held a joint expert committee
meeting on the topic, which resulted in the report, “Methodology of Nutritional
Surveillanee™ (WHO, 1976). The objectives defined in the WHO reportinclude:

.. . todeseribe the nutritional status of the population with particular
reference to defined subgroups who are identificd as being at risk...;
to provide information that will contribute to the analysis of causes
and associated factors..; to promote decision by governments con-
cerning prioritics and the disposal of resources to meet the needs of
both normal development and emergencies; to enable predictions to
te made on the basis of current trends in order (o indicate the
probable evolution of nutritional problems...; to monitor nutritional
programmes and to evaluate their effectiveness (WHO, 1976:12).

The tocus of a nutritional surveillance system is to monitor nutritional status
and related indicators to provide information that will assist in decision-making,
for policy formulation and for the best allocation of scarce resources to nutri-
tionally related problems.

The WHO report also outlined major considerations in the development of
asurveillance system, including the “initial asscssment” of the situation, potential
indicators and data sources, and basic planning and design. It concludes with a
rccommendation that international agencies jointly respond to cooperate with
countrics in the setting up of (nutritional surveillance) systems...in organizing
seminars for orientation on their objectives and methodology...aimed at senior
stalf of national agencies responsible for planning and development..and stim-
ulating and assisting, rescarch projects to improve nutritional surveillance
methodology.

Largely as a response to this report, 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 Scicnce
Task Force on Nutritional Surveillance cach met to discuss progress in the
development and usc of the concept.

It quickly became clear that expertise was needed to assist in the planning
and development of the ficld of nutritional surveillance, and a Cooperative
Agrcement addressing this issue was signed in November 1980 between Cornell
University and the United States Agency for International Development
(USAID). The agreement’s overall purposc was to establish a resource center
specializing in nutritional surveillance, in developing theoretical and operational
corcepts 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 usc 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 rescarch on
system development and applied rescarch in key areas such as: approaches to
population sampling, identification and testing of indicators; development of
simplificd techniques for data collection; and research 2nd development con-
cerning the use of small-scale computers for ficld processing and tabulation of
data (USAID, 1980).

The first major activity of the Cornell Nutritional Surveillance Program
(CNSP) was a statc-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 by WHO in 1984
(B1) and included detailed methodological procedures and concepts for nutri-
tional surveillance. It served as a basic guide for future program activitics.

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

2 Administrative Coordinating Committee, Subcommittee on Nutrition



xili

gional Office, UNICEF country offices in the region, WHQ, FAO/Rome, and
the World Food Programmes (CNSP, 1984; CNSP, 1986).

This report summarizes the major concepts developed and progress made
by CNSP. 1t also includes information on the various country programs that
CNBSP initiated during the period 1980-87. The discussion is divided into three
major scctions: 1) scope and general principles; 2) methodological develop-
ments; and 3) country programs.



1. THE SCOPE AND
GENERAL PRINCIPLES
OF NUTRITIONAL
SURVEILLANCE

Indeveloping a conceptual model for nutritional surveillance, CNSP empha-
sizes the importance of making information available in a timely manner to those
who nced it for decizion making. CNSP defines three major thrusts within the
basic concept of nutritional surveillance based on different types of decision-
making nceds. 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
arcasdepending on specific needs. The first stagein the development of a system
is the “INFTIAL ASSESSMENT” (Figure 1). Key decision makers/users of
information are identified, as well as the primary decisions to be made, thus
indicating the types of surveillance required. Preliminary answers to the ques-
tions of who, where, what type, and how many arc¢ malnourished arc gathered
from existing data, which arc usually available from routine reporting within
government agencics or existing z:.urvcy&3 Remaining information needs, and
potential resources are identificd and institutional commitments, responsibili-
tics, and linkages arc defined. Based on the initial assessment a workplan is
developed with a specific design for the country’s nutritional surveillance pro-
gram. It includes the definition of specific objectives, prioritics, the nceds of
identified users of information, the suitability of existing data sources, arrange-
ments for neeessary data collection and analysis, linkage with decision-making,
and an asscssment of the feasibility and costs of the plan.

3 By “malnutition” we refer to Protein-Energy Malnutrition (PEM). Typical
outcome measures used in nutnitional surveillance include the prevalence of
malnutrition among  preschool children (those less than 80% of weight-
Jor-age as compared with standards), prevalence of low birth weights and
estimates of infant or child mortality rates (J3).
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Purposes of Actionsto be taken
step®
A. keentification of Draw up lists of:

users, decisions to
bu taken, and hence
purposes and types
of surveillance re-
quired

- policies and programs currently or potentially impinging on

(&) those mast affected by nutritional problems and (b) the causes
of these problems

- ministries, departments, and institutions responsible for
potentially relevant actions (planning, imgplemantation, evaluatior.)
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-
tion, and existing information basis

- information needed by relevant institutions for planning, initiation
of programs, monitoring and evaluation

B. Identification of
problems

Decide on:

- type of mainutrition and whether chronic or acute

- groups affected, in geographical and socioeconomic terms
- causes of malnutriticn in these groups

C. Specification of
information needed
and baseline state-
ment

Draw up summary statement of what Iz currently known about
nutitional problems:

- use actual figures, presented as tables, maps, graphs, etc,

- hence identity gaps in information needed for decision-making
id2ntify 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.

D. Institutional ar-
rangements

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 cequential

Figure 1. Steps in Initial Assessment for Designing
Nutritional Surveillance Systems.

Source: Table 2.2, B]



Although malnutrition is a complex phenomenon rooted in poverty, it is also
important to have some 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 food and income through nutricnt intake and infection.
Clearly, action may be needed in several sectors because policics or programs
focused on agriculture, income distribution, employment, health and nutrition
arc likely to affect nutritional status. In addition, cach of these sectors may yicld
uscful data. While the definition of true cause-cffect relationships requires a
complex sciculific research design, usually beyond the scope of a nutritional
surveillance system, a general assessment of likcly causes is often possible with
existing data and knowledge of local conditions. Further, the asscssment may
suggest arcas for further investigation through rescarch or surveillance.

RESOURCES ~———+ FLOW — ——— OUTCOME
Area cultivated T Eocd T
Cropping pattern L produced
Technology --l~——”
Labour T Foad T T
Climate available
Assets in the masket
Education I D
pmronment NN
markets M“"““‘l__{"" - _purehases | Food ]
demand income "
services J S available in
1 ances i the household
hanges in
ete. 1 ouseholdl\” I
stocks Nutrents
! ——e obisined by the
1 family member
! Nutritional |
I status of
individual
I Housing
1 Walter
__Incoms Sanftation infection |
NATIONAL
COMMUNITY =—————+ HOUSEHOCLD —————s INDIVIDUAL

Figure 2. Relation of Resource and Flow Variables To
Nutritional Qutceme.
Source: Figure 1.1, Bl

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 strategics. Some of the discrete
steps are recognized as distinct subtypes of surveillance including: 1) identifying



the size and nature of the problem and mobilizing political will to take action;
2) indicating the distribution of the problem (gcographically 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 arca-based projects, taking into account local varia-
tions in the ecology of malnutrition and the suitability of various strategics for
that area (ex ante assessment); this also provides baseline information for later
project evaluation; 4) development of an in-built monitoring system for program
management to ensurc that program “inputs” are delivered as expected; and 5
in-built evaluation of gross outcome, or more detailed evaluation to detersnine
if the major outcome indicators are moving in the expected direction. This
continuum is described mainly for organizational purposes but, in fact, the
initiation of survcillance activitics might begin at any stcp depending upon local
necds.

NATIONAL-LEVEL PLANNING

One form of nutritional surveillance is intended to assist national planning
for health and development. The major qucstions to be addressed arc outlined
in Figure 3 (B1:62). Thesc involve the definition of the malnutrition problem, its
corrclates and trends, an assessment of the relevance of existing policics and
programs, and the design and targeting of specific intervention strategics.

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 uscfulness of the data will depend on coverage, validity, and
reliability and on whether it can be combined with nutritional data at apnropriate
levels of analysis to define associations. In some cascs, restructuring and im-
provement of existing ongoing data collection mechanisms 111y be adequate,
but usually some form of additio al data collection is nccessary, This may take
the form of new sample surveys (including both nutritional outcomes and
associated factors) or, in somz cases, nutrition modules maybe added to existing
socioecononic/demographic surveys,

For targeting. the simple method of cross-tabulation by “FUNCTIONAL
CLASS,” (Joy «ad 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, ccological zone, or by
expected correlates, such as occupation, quality of housing, water supply,
sanitation, litcracy rates, and accessibility to or use of services. With similar



Question

1.(a) Are there certain
areas/people with
appreciably worse nutritional
conditions than others, and
what are their characteristics?

Output

Initial assessment; one-time disaggre-
gated data by region and
socio-economic status

Planning Implication
Tasgeting of Interventions; assessment of
causes and hence of relevance of existing
policles and programs; preliminary assess-
ment of skze of problems, hence of inkial
resource implications

(b) Which Characteristics are
most closely associated with
the outcome?”

2.(a) Is the overall health, nutri-
tion, and socio-economic
siluation deteriorating or im-
proving?

Aggregated dala, over lime

General view of skuation; ¥ general improve-
ment, need to look at rate andu at specific
groups; if general deterioration, need for con-
cern for overall position, as well as for groups

(b} Is the trend th same for
all groups, or are there some
groups showing a different
trend?

Disaggregated data, over time

Targeting.

Reassessment of problems; identification of
iMervention measures: resource allocations
and procuring additional resources

(¢) How are deteriorating or
lagging groups defined?

Disaggregated data over time with
classifications

(d) What characternistics are
associated with differences
in trend?®

Disaggregated data, over time, with
classfications

Moxe speciic identification of causes of
change, hence interventions and policy
changes needed

3.(a) Is a speciic shor-term
problem indicated (e.g., food
shorlage, epidemic)?

Only one (or a few) outcome indica-
tor(s) sharply deteriovating

Specific interventions needed

(b) Are there fluctuations that
indicate recurrent short-term
deterioration?

Drsaggregated data, over time

Preventive measures

{¢) Are there trends that indi-
cale probable crisis in the
future?

Disaggregated data, over time

Preventive measures

l‘Oependonl variable is, for question 1, outcome; for question 2, change in outcome.

Figure 3. Questions Nutritional Surveillance Information
Should Answer to Aid Health and Development Planning Decisions.

Source Table 3.1,B1

mcasures at different points in time, a rough asscssment of trends may be
obtaincd (Figurc 4). Even when nutritional outcome measures are not available,
or cannot be disaggregated by a geographic area, ctc., a simple mapping of
environmental and sociocconomic factors commonly associated with malnutri-
tion may be sufficicnt to produce a gencralidea of the nutritional/sociocconomic
situation which will allow identification of priority arcas and groups.

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



A. Agro-ecological zones Mean,

Population
1 2 3 4 s 6 7 8 1p Welghted

% Population 13 15 19 7 15 S 11 9 6
% < 90% Hi/Age

1977 21 21 30 25 35 28 44 40 20 2.6

1979 25 27 27 21 26 31 2 19 40 257
% < B0% WY/Ht

1977 4 6 3 3 3 8 6 3 9 4.5

1979 2 2 4 4 2 (¢} 3 3 6 29
Changes Hi/Age % < 90%  +4 +6 -3 4 9 +3 -24 -21 +20 -25
Changes W/Ht % «< 80% -2 4 +1 +1 -1 -8 -3 0 3 -1.7

B. Provinces
Mean
Central Coast Eastern Nyanza Rift Valley Westem

% < 80% WUAge 39 24 41 24 34 27 a3
1977
% < B0% WUAge 23 29 29 27 27 21 26
1979
Chgs Wi/Age % < -16 +5 -12 +3 -7 6 -7
80%

Figure 4. Exampie of Functional Classification Bused Upon

Changes in Nwtritional Status in Kenya, 1977-79"

®Abbreviatons: HyAge = Height-for-age, Wi/Ht = Waight-for-height, WiyAge = Weightfor-age; %< 90% etc. refer 1o less than 90%
of Harvard Stardard. Calkculations based or the figures given in references 14 and 15 of the source.

Source: Table 4.4, Bl
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investigation. When, for example, a change in agricultural practices is associated
with declining nutritional status, more information would be required to deter-
mine the underlying causes and to define program and policy options. This
information might sometimes be obtained through more detailed multiple
variable analysis, through more focused formal or informal surveys, and/or by
reference to existing, knowledge of local conditions.

As pointed out by Mason et al., (B1) nutritional surveillance, and the policy
and program actions that it ofien suggests share much in common with wider
development goals based on meeting basic needs of the population, As such, the
success or failure of nutritional surveillance depends upon the commitments of
governments and collaborating donors to meet basic needs through redirection
of resources. To some degree, nutritional surveillance for national planning
purposes involves the sensitization of policy makers to the wider causes of
malnutrition and to the range of measures accessary for its eradication, Fune-
tional classification and socioeconomic mappingare uscful for this purpose and,
together with the more detailed information suggested above, can assist in the
design of specific programs for addressing various aspects of the problem,

Since 1980, CNSP assisted in conducting planning exercises in a number of
countries, These include Costa Rica (D4), Indonesia (Surbakti, 1983), Philip-
pines (R12), Sri Lanka (D3), Fiji (DR), Kenya (1223 D11), Botswana (R23),
Lesatho (D12), and Malawi (CSR, 1986), These analyses require the availability
of national data that can be linked to nutritional status and disaggregated by
geographic arca and’or sociocconomic groups. However, cqually pressing is the
need for technicalZanalytical expertise and mechanisms to link the final results
to decision-making. By the very nature of the development planning processes
in these individual countries, the link to decision-making is often not very close,
but can be strengthened by maximizing the interaction between the data analvsts
and decision-makers throughout the analysis and dissemination phasc.

The same basic principles used at the national level have also been applied
at lower levels for project planning and evaluation purposes. In these cases,
known as EX ANTI assessments, the design and implementation of an arca-
based projectis preceded by a sample survey andior collection of more detailed
cthnographic data. These can then be used 1o indicate which groups are at
greatest risk for malnutrition, some possible causal factors, and the most appro-
priate types of intervention strategies for various groups. The same data can later
be usedfor evaluation purposes, because they provide a bascline for comparison
with subscquent information pencrated from within the program or through a
repeated sample survey, CNSP supported EX ANTE assessments in the Phil-
ippines (W8), Haiti (J13), Guyana (D6), and Malawi (NSS, 1987).



Despite the potential for this type of surveillance to improve the project
planning process, there arc a number of factors that mitigatc against its widc-
spread use. Onc of these is the difficulty of incorporating such an cxercise into
the project cycle, because of the tight implementation time tables associated with
most projects (and the possible loss of funds if deadlines arc not met). Another
problem is a lack of technical expertise to undertake the survey and to rapidly
analyzc the results. As noted above, such expertiseis often lacking at the national
level and may be non-cxistent 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) countrics.

PROGRAM MANAGEMENT AND EVALUATION

The sccond major type of surveillance is designed to assist program manag-
crs, administrators, and funders in the operation and evaluation of on-going
programs. This includes consideration of process issues, (is the program opecr-
ating as planned and is it reaching thosc targeted?); and outcome, (is there an
improvement in terms of the specified objectives?). Outcome, in turn, may be
cxamined at two levels: GROSS QOUTCOME (is there a change?) and NET
IMPACT (is the change duc to the program?). The level of the evaluation will
depend on the needs of the planners and funders of the program (Figurc 5).

All programs require some level of “ADEQUACY evaluation.” Program
managers need to know if the program is being delivered as planned. For this
rcason some routinc monitoring should be designed into the program, If the
targeted groups arc not being reached, orif the intervention is less than planncd,
the program is not likely to mect its objectives.

Targeting should begin at the planning stage of any program by defining the
ncedy and their proportion of the targeted group. Adcquacy evaluation should
cxamine program data to determine the proportion of targeted and needy
individuals who are actually recciving the program benefits. The use of two-by-
two tables then allows summary measures of program performance, including;
FOCUSING (proportion of total recipicnts who are ncedy); COVERAGE (the
proportion of iotalncedy who are targeted/recipicnts); LEAKAGE (proportion
of total recipients not targeted); and DELIVERY (proportion of total targeted
whoare recipicnts). These measures can give impertant information to program
managers Lo allow improvement of program cfficiency (Figure 6).

In addition to targeting, questions of routine program operation, such as
delivery of supplics and organizational procedures must be addressed. It is
important that thosc implementing the program arc involved in the evaluation
(preferably from the planning stages) so that cooperation and understanding is
maximized.



Step

Information required

A. What is evaluation
for? (desky

{1) For whom intended (who are the principats)? For what decisions?
(2) What objectives of the program e 10 be evalualed? = Required cooperative verture
between evaluators and principals ~> consensus regarding explick objectives and resolution

of contradictions.

(3) What are the program procedures and activiies supposed 1o be? = Original plan +
changes —~ consensus reqasding explicit procedures and activities.

{4) Plan the evaluation.

B. Is the program de-
sign likaly to meet
program objec-
thves? (desk)

(1) Objectives: What impacts are sought? In whom? May vary with impact sought -* define

‘adequale outcome.’

{2 Activities: Wil designed actities aftain objectives in those who receive them?

(3) Targeting: Wit planned targeting attain objectives in population?

{4) Procedures: Will designed procedures resuR in activties and largeting plannned?
(5) Eslimate effects and cost/eftect: Are they adequate and sz asonable?

(6) Reiterate steps 1-5 untiéd consensus reached.

() 1 answer to any quesion 2-5 is ‘No,* do not proceed further.

C. Is the program im-
plementation fikely
to meet the objec-
tives? (lield)

(1) ts the impiementation of delivery as designed?

(2 Is implementation of largeting as designed?

(3) Do deviations in procedures aflect activities?

(4) Are deviations in activities likely to pevert attainment of outcome objoctives?
(S) ! answer 10 4 is "Yes,* do not proceed to evaluation of those outcomes.

(6) What are constraints on implementation? Can they be remedied?

(7) H answer to 6 is 'No,* this answers atl other questions.

D. What s gross out-
come? (field:
quanitaiive mea-
surements!

(1} Outcome in whom?
Moody
Targeted
Recipients

Total population
{2 Adequacy ol altained outcome (needs standard).
(3) H madequate, would nutrtional situation be likely 1o te significantly worse without the po-
gramme? (negative contounding)
(4) Upper limR of cost-eftectiveness — if too high and no negative confounding likety, stop

programme.

E. What is net impact?

(1) Gross dfference n double-blind andomized trial « impact.
{2) Gross difference outcome + aftempted discarding of confounding = approximate net

impar.t.

(3) Cost-effectivenss = true net impact per unit cos.
@ Dfferentiate between eftect on varable in indnvidual and adequacy of effect in individual

®In whom?

— costeflectrveness improves with increase n individual's need (res;-onsiveness) and prev-
alence of need amang those covered, but decrsases with success.

F. Data presentation
and distribution

(1) Towhom? Already prepased - pancipals (manager and funder) should have been involved

n draft of report.

(2) What type of presentation? Frequent itertive presentalions improve the usefuiness of the
report by better addressing the needs of the recipient, both as to what Is addressed and how

1t s done.

(3) Feedback 10 other than principals?

® Do 1 in coliaboration with princ ipals (respect othics of confidertiakty and censonhig).

© Busy people need short summaries of decision options + resulls + recommendations.
Careful people need everything relevant - fill these wo needs sepaately.

Figure 5. Steps in Program Evaluation.

Source: Tabie 5.1, BI
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Needy (e g ‘
malnourished)?
*A ourished)
YES NO
b, Base-line data
d,
a
Planned focusing: Proportion of total targeted who are needy = 2 +‘ B
1 1
Planned coverage: Proportion of total needy who are targeted = 5%
1 1
*k S '
B Targeted?
YES I NO
S i Survey data
l YES | a | b, | ~Programdata (djrectly)
Reciplent? !
| No e |
Proportion of total recipients who were targeted = a izb
2 + b2
Leakage b
Proportion of total recipients not targeted =
a, + by
c
Proportion of total targeted not recipients = Tz
Delivery a2 a c2
Proportion of total targeted who are recipients = 2
az + C2
%k
C Needy?
YES | NO
P - ‘ Survey data
YES B | by —Program data (dlrectly)
Recipient? T ‘
NO (o2} ! d3
a
Actual focusing: Proportion of total recipients who are needy = aﬁ
3 3
a
Actual coverage: Proportion of total needy who are recipients = p +3c
3+ Ca

*A: Planning (pre-program).
**B and C: Evajuation during program. (When delivery is exactly as targeled, recipients - targeted, and table C is
evactly like table A).

”

Figure 6. Construction of 2X2 Tubles Quantifying Target Groups, “Necdy,
and Program Recipients.
Source: Figure 1.1, C6
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Planncrs and funders of the program will need this information, plus an idca
of the gross outcome in order to decide whether to continue the program. The
outcome measures sclected should reflect the objectives of the program and
must be RESPONSIVE (o the intcrvention, i.c., there must be some dose-re-
sponse relationship (C6; C7). For most nutrition and health programs (and some
economic development programs) anthropometry has been sclected as an
appropriatc outcome measure (scc the section on mcthodology/indicators for
morc detail),

Asscssing gross oulcome requires a comparison of the result with bascline
daraor with a non-participating control group. Because it is often politically and
cthically not feasible to withhold the program from ncedy individuals, data on
new entrants (time-in program method) is often used (C7). Although a positive
diffcrence cannot be demonstrated to be due to the program, it is often sufficient
to justify continuance of a program that is running adcquatcly. When the
cvaluation 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 reliabiiity of indicator measurcments, adcquacy of
sample size and the possibility of ncgative confounding (the program may
actually be mitigating other negative cffects)(C6).

National-level planners will need reliable information before decisions can
be made to expand programs to other arcas. For major investments, they will
nced to know, with some certainty, whether the program has a net positive cffect
and what is its cost-cfectivencss versus other potential intervention strategies.
The only way to be sure that true net impact is being measured is to conduct a
double-blind randomized trial, which is very expensive, and in most cases, not
feasible. Approximate net impact may be cxamned with a quasi-cxperimental
design, where potential confounding variables are measure 1and accounted for
statistically. Cost-cffectiveness can then be approximatcd as the net impact per
unit cost. Major sources of confouning (sclection, maturation, history, instru-
mentation, regression to the mean and cxperimental mortality) arc listcd, with
cxamples, in Figure 7 (C6).

Many of these problems can be avoided with careful evaluation and design.
Several quasi-experimentat design types are listed in Figure 8. The strongest is
the “non-cquivalent” control group design with before-after, with, and with-out
programgroupings. Because this design is often cthicallyand politically difficult,
staggered implementation of the program is often uscd instead. Participant
indicators arc measured at entry and at several points during program imple-
mentation when they cun be compared with new groups. Over lime, consistent
trends can give more assurance of causality, Onc problem with this design s the
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Cause of Confourding

Example

1. Selection

When the assignment of subjects to treat-
mant and cornparison groups is not random,
the groups may differ systematically in some
characteristic(s) associated with the outcome
variable, Selection bias is therefore likely to
be present. Self-selection is a common
source of this type of bias.

Mothers who choose to participate in a pro-
gram to reduce the incidence of low
birthweight may tend to be more educated,
richer, and more motivated than those who do
not. These factors influence the outcome and
compete with the program as ar explanation
for an observed reduction in the incidence of
ow birthweight.

2 Maturation

Human subjects mature over time, and this
process may cause changes in the outcome
variable irrespective of program effects.

The nutritional status of §- to 24-month-old
children is often worse than that of older pre-
schoolers. If the average age of participants in
a nutrition program increases from, say, 18 to
36 mcnths, observed improvernent may be
due to maturation.

3. History

When a program is in effect, many other
events may intervene and influence the out-
come variable. When these historical events
have different impacts on the treatment and
comparison groups, they confound the pro-
gram effects.

A supplementary feeding program is intro-
duced in one of two otherwise equivalent
areas. If food prices rise at different rates in the
two areas, observed differences in nutritional
status may not be solely because of the feed-

ing program.

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.

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. Regresslon artifact

it subjects are chosen on the basis of exhibit-
ing an extreme value on some variable (e.g.,
wasting), there may be improvement over
time without any intervention. This tendency
is called regression toward the mean. The
solution is either to observe the effect on the
whole population or to make comparisons
within the selected extrame group (e.g., the
malnourished).

In a nutrition program instituted for the mal-
nourished, improvement may be shown in that
some of the participants are no longer mal-
nourished at the end of the program; but part
of this improvement may not be due to the
program because some subjects might have
improved for other reasons.

6. Experimental mortality

Some subjects may drop out of a program
during the course of its implementation. if
these subjects have different characteristics
than those who remain, any before/after effect
shown may be confounded by differences in
the populations at the beginning and end of
the program.

A food-for-work program may not lead to an
improvement in the nutritional status of a com-
munity, even ifithas in fact been effective. This
could happenifenough of the participants who
improve leave the community in search of jobs
elsewhere. The observed change here under-
estimates the impact of the program.

Figure 7. Major Causes ‘:rf Confounding (Threals to

Intemal Validity).
Source: Table 1.2, C6
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Design Referreatoas Analysis Delivers
1. X0* One-shot case study None Adequacy
2,00 One-group pre-est/post- Compare belore/after Adequacy
fost
3. Group 1 XO
Group 20 Static group comparison Compare groups Adequacy
4. X (Vasies) O Correlational (8) Compare sub-groups Adequacy,
(b) Corre.ate treatment some inference
levels with outcome, on net income
conlrolling for those
confounding vasiables
measured that are not
themsetves highly
correlated with treatment
5. Group 1 OXO Non-equivalent control Conpate groups with More plausible
Group 2 00 gjroup design statistical control for inferences on
confounding nel outcome
8. 000 X 000 intetrupted lime series Before/uter; lime-series

X = treatment. Forlems 1-3, O = obsenmtion of outcome; for items 4-6, O = obsenation of both outcome and con-
founding variables

Figure 8 Conventional Evaluation Designs.
Source: Table 1.3, C6

possibility that individuals er communitics who participalte carlicr in the pro-
gram may do so for particular rcasons (such as accessibility or education) which
may bias the result (C7,C11).

Once outcome is asscssed, effectivencess and cost-cifcctiveness can be exam-
ined. Thesc are discussed by Habicht ct al. (1979), (C6), and arc hypothetically
illustrated in Figure 9A which shows that, below a certain level of expenditure,
a program can be expectea to have no cffect. Failure to sce a response may, in
some cascs, be because of inadequate inputs per program recipient. The effect
per 1,000 population is shown to rise at an increasing rate to a certain point, and
then to continue to increase at a decrcasing rate. Knowledge of this type of
rclationship is important in dealing with tradeoffs between monetary inputs per
recipicnt and overali coverage.

Figure 9B illustrates a hypothetical curve related to cost-efiectiveness, where
increasing monclary 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
rarcly used in program evaluation, but an accumulation of this type of informa-
tion could greatly assist in improving the level of suceess in program outcome in
relation to the investment of scarce resources (C6).
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Figure 9. Effect/Cost Curves (scale only for illustraticn).
Source: Figure 1.2, C6
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Corncll has been involved in the development of theory and mcthodology for
the evaluation of health and nutrition programsingeneral (B1; C6; C7;J11; J23),
on food-aid (C11; 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 morc fully in the sections on methodology (particularly indicators)
and country development (Lesotho).

TIMELY WARNING AND INTERVENTION

A specialized type of nutritional surveillance is rcquired when periodic food
shortages cause malnutrition. This is particularly important in countrics where
food availability varics with the agricultural cycle and drought or other natural
disasters may occasionally threaten food sccurity. The mechanism developed to
cope with these crises is called a “timely warning and intervention program.” lts
development and usc is appropriate when there is a risk of acute food or income
shortages and when resources exist (o prevent or relicve 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
arc monitorcd. When the indicators approach a threshold level, a preplanned
strategy canbe implemented to avert the crisis. Consideration mustalso be given
to time lags causcd by normal data flow, time needed to mobilize the planned
intervention strategy, and time for the strategy to have an cffect. Figure 10
illustrates this time scquencing (B1). The need for very carcful planning if the
intervention strategy is to be successful is obvious.

The use of “staged” indicators and responses is an cconomical way to operate
such a system. Certain “carly” indicators, such as low rainfall, act as warning
signs to begin preparations for a possible mobilization. “Concurrent” indicators,
such as poor harvests, provide a signal to immediately initiate intervention
strategics. “Late” indicators, usually changes in nutritional status, measure the
success of the carlier interventions or, in the case of a failurc, siemal the need for
emergency relief (Bl).

Relevant indicators may include rainfall data, crop conditions, livestock
status, food prices, employment data, indicators of food consumption, and dircct
nutritional status measurements. The specilic ccological and sociocconomic
characteristics of the population will determine which types of interventions are
most appropriate. Potential intervention strategics which are uscful at various
stages and conditions include provision of agriculturalinputs, price stabilization
for certain staple foods, public works programs (for targcted income genera-
tion), and, when necessary, food distribution. Figure 11 gives some examples of
ways in which indicators can be appropriately linked to intervention stratcgies
(B1).



18

Intervention
Prediciive
indicator \
Food N N Level of food
Consumption == e = \ P ] L consumption
N e’ ~
Resutt of T
intorvertion 9 © ® \\
Time >
(a) ®) (c) (@
l I I l Monitor
— offeciveness ————mb
of intarvention
P"f’idm Intervention
indicator Initiated
changes
Change in Intervention
indicator effective
deloted
e e T T T T —
Data flow Time needed
and for
analysis intervention
Lead-time to take effect
needed to
inttiate
intervention

Figure 10. llustration of Some Concepts in Timely Waming and Intervention.

Source: Figure 6.1, Bl

Examples of indicators used
to Inktiate each Intervention

Early indicators

Concurrent indicators

Examples of interventions
to be initlated

Rainfall deficit during vul-
nerable period in crop cycle

Failed crop or other income
failure

Decreased food intake

Failure of crop to germinate  Seed (or credit) for replant-

ing

Decreased purchase of food Public works employment

Increased malnutrition

program
Food distribution

Figure 11. Examples of Interventions Linked to Indicators.

Source: Table 6.1, Bl
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Many of the indicators that could be uscful are already collected by regular
reporting mechanisms — such as data generated by agricultural extension work-
ers or metcorological stations. The accuracy of these types of data sources must,
however, be checl.ed. When additional data collection is needed, a SENTINEL
SAMPLE of those houscholds or individuals most at risk can considerably
reduce the burden of data collection and analysis (B1).

Examples of interventions linked to indicators

CNSP has worked with several countrics on the development of timely
warning and intervention programs, including Botswana (M7; J25; RS; R6) and
Indonesia (M6; J16; R15). These experiences will be described in more detail
in the section on country developments.
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2. METHODOLOGICAL
DEVELOPMENT

In +his scction, brief summaries of CNSP’s major activitics and the results of
meth. iological and operational rescarch arc presented within the categories of
information systems, sampling, indicator development, data analysis, and train-

ng,

DEVELOPMENT AND STRENGTHENING
OF INFORMATION SYSTEMS

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

As mentioned carlicr, 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 cxamined for their
usclulness inrelation to needs, for coverase, and for anindication of their validity
and reliability. In some cases, disaggregation to the most uscful level (such as
the village) may be impossible, or data may be inconsistent because they were
collected by several bodics, which used different boundarics, timing, cte. In some
cases, a carclul analysis of the situation can assist in making changes to improve
the quality and uscfulness of data from existing reporting mechanisms, Some
examples follow. More detail is provided in the section on country devclop-
ments.

In an asscssment by CNSP of ongoing data collection in health clinics in
Botswana scveral problems were detected including incomplete and inconsis-
tent reporting and faulty measurement techniques. Obscrvers 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 requirements for Family
Welfare Educators to improve data quality included: weighing techniques, use
of growth charts, usc of the new logbook, and reporting procedures (R6; R7).

In the Philippines, an cxamination of “Operation Timbang” (OPT), the
country’s preschool weighing program, revealed an overall coverage of about 30
percent, with a large variation among municipalitics. There was a high non-com-
pliance ratc and a problem with late reporting, Coverage rates were eslimated,
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and reliability obviously increased with coverage. Prevalences scemecly
tobe over-estimated compared with sample survey results. It was conclf]
while OPT scrved its purposc as a screening device, it was not us
nutritional surveiilance in its present form. |

Other on-going data collected in the Philippines include the measureitient 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 uscful for targeting when
associated with other factors in simple tabulation (functional classification)
(R12).

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

B

similar system (R17).

For specialized purposes, such as timely warning and interventior, a simpler
routine data collection mechanism can be organized using a SENTINEL sam-
ple, and including only the most at risk houscholds. This type of data collection
is currently used in Indonesia where indicators, such as the absence of rice in
the dict for one week, or the consumption of wild tubers, arc 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-
ncss of the data is very important. This is true for establishing prevalences and
also for making associations with other indicators. This is not to say, however,
that surveillance must always usc cstimates that are representative of the general
population. Rather, the sampled population should be related to particular
information nceds. 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 outrcach
mcthods, 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 ecnumerate a population (such as Operation Timbang in the
Philippincs). 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, arc not weighed. This would bias the sample and underestimate
prevalence if distance from the health center was associated 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-samples should gencrally be randomly
sclected from within the overall data set. Certain types of bias can someiimes be
partially corrected with appropriate weighting techniques. For the Philippine
school survey, Clark and Mason (M2) describe a staged sampling method where
schools are sclected after stratification. Students were randomly sclected within
schools, and weighting factors were applied 10 adjust for the varying proportions
sampled within districs.

The use of carelully designed sample surveys has several advantages over
existing on-going data collection systems including improved representative-
ness, data that are more reliable because of better training and supervision of
enumerators, and the ability to link nutrition variables with several other factors,
However, these data are costly o assemble and cannot replace existing data
collection systems because they do not provide screening and follow-up for
individuals nceded by programs, nor do they allow for highly disaggregated
analysis.

When sample surveys are conducted, they can be designed so that data can
be taken from a relatively small sub-set. A simple random sample is ased on
the assumiption that the sample is randomly sclected from a complete list of
houscholds or individuals. Even if such a lisi exists, the logistics of locating and
interviewing houscholds scattered widely throughout a country would be formi-
dable. Instead, samples for large surveys are 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 methodology to obtain a representative sample of preschool children
is described by Edmonston, et al. in the CNSP sampling manual (W30). The first
stage involves sclecting clusters, such as villages, and then choosing a set number
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of houscholds randomly from within cach cluster.

Before constructing a sample design and calculating saruple sizes it is neccs-
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 in prevalcnces among two or
more groups, or ovcr time; and ¢) detecting differences in mean levele of various
indicators among groups or over time. The mechanics of calculating sample sizes
under various sampling strategies and for different surveillance purposcs are
provided in (W30).

INDICATOR DEVELOPMENT

In order to monitor nutritional status and/or other outcomes, valid and
rcliable measures are needed. Furthermore, to determine prevalences, valid
cut-off points that arc associated with functional outcome and that can accu-
rately classify individuals into high risk groups arc critically important for
screening and targeting purposcs.

Criteria for Selection and Use of Indicators

A significant amount of CNSP staff time has been devoted to the statistical
and practical asscssment 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 (H/A), weight-for-age (W/A), weight-for-
hcight (W/H) and arm circumference. Birth weight predicts later infant health
and survival and is somctimes uscful as an indircet indicator of maternal
nutritional status. Environmental factors, such as rousing and water supply, and
sociocconomic 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 dirccted to pinpointing indicators that predict impend-
ing changes in nutritional status: abnormal rainfall and crop ;»oduction, grazing
conditions and livestock health, and village and family food stocks (J25, R15).

The interpretation of nutritional indicators is complicated when some com-
mon measurcs provide inconsistent estimates of the degree and distribution of
malnutrition. Tabor, et al., (W7), demonstrated that poverty indicators fre-
quently used in Indonesia inconsistently rank rural districts. They suggest
alternative approaches that involve the usc of sureys of food stocks and energy
intake. Pelleticr, ct al. (W21) found H/A and W/H measurcs were ncgatively
correlated in a study of Philippine school children. Although they suggest that
measurcment errors and/or uncontrolled biological factors, might cause these
anomalics, the issuc remains largely unresolved. Haaga (J21° demonstrated in
simulation cxperiments that minor crrors in measurement car: produce aserious
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downward bias (i.c., toward zero or negativity) in correlation cocefficients 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) arc currently under
study at Corncll.

Choices among alternative indicators depend upon the objectives and time
horizon of policy makers (W13). Rel-tive costs, f secision, and timclincss are
likely to be the three principal considerations, Recurrent surveys of food intake
and anthropometry provide detailed but expensive data on changes in nutritional
status over time. These surveys yield fittle information of value for decision
making without careful and time-consuming analysis. Single surveys providconly
a stalic picture, and, as a resuit, are of little value for predictive purposes when
impending food crises may require immediate intervention, In contrast, predic-
tive indicators rely largely on the straightforward analysis of routinely collected
data, but may fail to identify specific target groups within arcas pronce (o drought
and crop failure.

Efforts have been made to develop survey strategies that rapidly produce
reasonable results for project design purposes (J12). Further work in this arca
could focus on the use of quick survey techniques (“rapid rural appraisals”) in
timely warning svstems. A promising model is provided by the sequenced
analysis of simple quantitative and qualitative data collected in the Indonesian
TWIIS districts. CNSP made a significant effort to develop manuals to aid in the
analysis of indicator data (sce Wo, and W3, for example). The various CNSP
country studics make it clear, however, that methedologies must be adapted to
specific environment and resource availability scttings.

To date, CNSP indicator studics focused primarily on identifying the magni-
tude and sources of malnutrition. However, as experience is pained in the
development of timely warning systems, ways to improve the sensitivity and
specificity of targeting indicators and practical mechanisms for targeting should
also be investigated. In the Indonesian TWIIS for example, intervention strate-
gics include public works projects and various means to increase rice supplics,
cach with a different implication for leakage and overall cfficiency of public
ntervention. Some of the principles involved in the development of these
methodologies are desceribed below,

Figure 12 illustrates and defines a number of concepts uscful in describing
the performance of an indicator and various cut-off points for the indicator. In
referring to Figure 12, it is important 1o recognize that “nutritional status” is an
internal state tha is rcasired with one or more indicators of nutritional status
(¢.g., anthropometry). Aithough frequently used interchangeably, the terms
nutritional status and indicators of nutritional status are distint. (Habicht, et
al,, 1979). It should also be noted that these principles can be applied to any
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Figure 12. Relationships Among Sensitivity, Specificity,
Predictive Value, and Prevalence
Source: Table 1 Habicht 1980
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category of indicators that arc intended to sereen, target, or measure changes in
a population (i.c., anthropometric, clinical, sociocconomic, agricultural, clc.).

As shown in Figure 12, sensitivity refers to the proportion of truly malnour-
ished individuals who arc correctly diagnoscd by the indicator. Clearly,
scnsitivity decrcases as the number of falsc negatives (C) increase. Specificity
refers to the proportion of truly healthy individuals pinpointed by the indicator,
andits precision decreasces as the number of false positives (b) increascs. It also
declines as sensitivity increases and vice versa, Positive predictive value refers to
the proportion of those diagnosed as malnourished by the indicator who arc in
fact suffering from malnutrition. As with specificity, the accuracy of this indicator
decreases as the number of false positives (b) increascs. It's absolute valuc also
falls as the absolute prevalence of the discase decreases, Altrough these con-
cepts are 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 a number of
considerations are relevant, starting with the intended use of the indicator. Two
major purposes are 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 several generalizations with regard to
screening and prevalence estimation (J1).

Choosing the most usclul indicator and cut-off points for screening purposcs
involves trade-offs among the number of false positives, false negatives, and the
cost per beneficiary. False positives (seen under low specificity) contribute to
higher costs per beneficiary and, if the treatment has undesirable side-cffects,
may actually harm unintended recipients or socicly at large. False negatives
{scen under low sensitivity) represent truly needy individuals who are not
reached by the program and, because of the inverse rclationship between
sensitivity and specificity, are usually associated with high specificity and a low
cost per beneficiary. Seen from apolicy, or evena political cconomy perspective,
aprogram thatstrives tomeet the needs of all truly ncedy individuals cansuceeed
only with very high sensitivitics (few false negatives). This usually implics that
speaificity (many false positives ) will be low and, conscquently, costs will be high
per beneficiary. Conversely, a program that secks to exclude as many non-ncedy
individuals as possible requires a very high specificity (few false positives) and
very low sensitivity (many false negatives). Therceby, costs per beneficiary arc
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 cmploying indicators and cut-off points
that possess intrinsically high levels of both scnsitivity and specificity. This,
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however, must be balanced against the need to use only those indicators that are
rclatively inexpensive, technically feasible, and appropriate to the level of train-
ing and supervision required for their use.

Inthe 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
cqual to the number of false negatives. If the distribution of values for sensitivity
and specificity at different cut-off points using specific indicator is known
beforchand, the cut-off point corresponding to this “break-cven” point can be
adopted to produce an accurate prevalence cstimate. It should be noted,
however, that as the true prevalence in the population decreases, thebreak-cven,
cut-off point also declines (C3). As an alternative 1 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 (J5).

Child Anthropometric Indicators

Because of the importance of anthropometric measures in the assessment of
nutritional status of children, a vast literature has accumulated on the appropri-
ate uses of various measurces for different surveillance or public health purposes.
This scction summarizes some of the key findings from these works and indicates
in which arcas CNSP has contributed. The use of demographic and sociocco-
nomic indicators is discussed in later sections, It should be noted that, because
of the difficultics in colleeting detailed dictary data, measurement of food
consumption is gencerally limited to simple indicators designed for specialized
purposces (e.g., timely warning), for research purposes, for usc in national income
and expenditure surveys, and occasionally, as part of project evaluations.

For ongoing surveillance purposes, the most commonly vsed indicalors in
preschool and school-age children are weight-for-age, height-for-age, and
weight-for-height. Weight-for-age is a composite measure that does not distin-
guish between chronie and acute malnutrition. Height-for-age measures
stunting resulting from past or long-term chronic malnutrition, and weight-for-
height measures acute or current malnutrition (wasting). Because of the
difficulty of accuratcly measuring length or height in young children, arm
circumference is often used as 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 usces, the weight and height
indicators arce usually compared to the National Center for Health Statistics
standards for U.S. children. Some countrices have consiructed local standards
based on the more privileged segments of their population. However, because
of the similarity between these privileged standards and the U.S. standards (and
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the differences in both compared to poor segments in developing countrics), the
usc of the U.S. standards have been recommended to facilitate intcrnational
comparisons (Habicht et al., 1976 and M4),

Because growth, and thus changes in height and weight, result from a complex
set of factors strongly correlated with sociocconomic status and mcdiated by
food consumption andinfection/health status, anthropometric measurcs may be
usclul 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; J11; M2; C5).

Many routine monitoring and screening systems (such as the Philippines
Operation Timbang and many growth monitoring programs) usc weight-for-age
as a quick summary measure of malnutrition, When height measurements are
also taken, much more specific information is available. The decision as to which
indicators to use depends on information needs and on the feasibility of accurate
data collection. For long-term development clfects, height-for-age is a uscful
indicator. Habicht, et al. (M4) suggest that height is more RESPONSIVE (o
changes in sociocconomic status than is weight. Martorell, et al. (C3) show that
response to supplementary feeding in Guatemala is greatest for height/length,
while there is only a moderate effect on weighl.,

Height-for-age of school entrants is now used by several nutritional surveil-
lance programs (Costa Rica, the Philippines, Indonesia) as a measure of the
socioceonomic level of a community. As such, it is probably a good source of
information to employ when targeting general development programs where no
large changes in the community have occurred over the past five years. Itis also
considered a reasonable measure to adopt when targeting health and nutrition
programs for preschoolers. The validity of this assumption remains to be tested,
however,

For sudden, short-term or acute changes in nutritional status, weight-for-
heightis likely to be the most useful measure. Itis also related to immunological
status (D10). While changes in weight-for-age may indicate problems, particu-
larly for an individual in relation to a growth monitoring chart, a single
measurement of weight-for-age is difficult to interpret in terms of current
nutritional status. Many low weight-for-age children (especially over three years
of age) are stunted and have adequate weight-for-height.

Logistical considerations and additional training arc needed to ensure accu-
ratc. measurements, which represent constraints in using height/length
measurements. These must be balanced against the additional usefulness of the
information.

Mcasurement error for height and weight is an important factor in assessing
the reliability of data. An evaluation of Botswana’s nutritional monitoring
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system, for examiple, found that inaccuracies in weighing equipment and record-
ing procedures led to large cerrors in prevalence estimates (R6, R7). An
investigatiqn into measurement error in the Kenyan nutrition modules (W22,
W23} compared original survey data to a resurvey of the same houscholds with
supervisor assistance. Mcan differences between the first and second measure-
ment, and the standard deviations of these ditferences were examined. The data
did rot reveal an overall bias in physical measurements, although certain
enumerators did show large deviations, suggesting the need for further training
(W22). The use of standardization tests before and during the survey can assist
in the identification of enumerators with poor measurement techniques.

Although inaccuracies in measuring, and recording weight and height are
obvious sources of error in surveillance data, some of CNSP's work showed that
error in age estimation can also have profound clfects. In the Kenyan data
referred to above, ages and/or birth dates from the original and the resurvey
were compared for congruencey. Only 40 percent of the children were =2 ported
to have been born on the same day in both rounds, and only 60 pereent were
within the same month, There was strong evidenee that age reporting improved
with cducation of the mother (W22). Clearly, sizeable age errors will have large
cffects on indicators of weight- or height-for-age which could lead to a serious
misclassification. Prevalence estimates could be alfected by random error and
systematic error in age ostimation, while estimates of means for nutritional
indicators would only e affected by systematic error in age reporting.

Bairagi and colleagues (32; 126; W12) examined the issue of measurement
error in detail. They noted (W12) that a population with higher anthropometric
values is more susceptible to random age error; that for a given amount of bias
or random error, the error in the estimate will be greater for younger children
than for older children; and that only improvement in accuracy of measurement
(and not an increase in sample size) can reduce the effects of bias and random
crror in anthropometry and age measurements. Using data from Bungladesh
(reported versus recorded birth dates), both random error in age reporting and
age heaping at whole years, with preference for certain years, was observed. The
age of young children (0-4 vears) was systematically overstated while that ol'4-6
year-olds was understated. The standard deviation of age misstatement in-
creased with age. The effeet of random crror is to inflate the estimated
prevalence of malnutrition. The bias, in this case, tends to increase the preva-
lence estimate for children under Tour and to deercasce it for older children (J2).
A similar study in another arca in Bangladesh showed that age was also more
frequently overstated Tor well-nourished than for malnourished children.

Because of the correlation between correet age reporting and mothers’
education, and the tendencey ol random error inage reporting toinflate observed
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prevalence of malnutrition, one would expect that age error may artificially
inflate the relationship between mothers” education and nutritional status. In the
Bangladesh data, this was true - mothers” education was significantly related to
weight-for-age, height-for-age, weight-for-height, and arm circumference when
reported ages were used, but only with arm circumference when actual ages
were used (J20).

Although there is likely to be a fairly constant random error across popula-
tions, bias in age reporting is likely to vary by culture (W12;J2), Carclul training
of cnumeratorsand cross-checking of information may help i reducing age bias,
which is clearly a serious threat to data quality.

Household Behavioral and Maternal Factors

Theavailability of childanthropometrie data in developing countries, and the
long history of their use in nutritional assessment work, have made it possible
for CNSP 1o use them for nutritional surveillance in a number of countrices.
However, carlv in ONSP desclopmient, it was recognized that these data alone
fail to capture information on come factors widely believed to be relevant to
protein-cnergy malnutrition in developing countries. As part of an amendment
to the USATD Cooperative Agreement supporting CNSP, the implications for
surveitlance of several of these arcas were investigated; specitically, the causes
and consequences of low birthweight and the influence of child feeding patterns
and intra-family food distribution (1FFD) on nutritional status.

The Causes and Consequences of Low Birthweight. Low birthweight can be
caused by avaricty of envitonmental, behavioral, and maternal factors acting
individually orin combination. 1Uis also a primary predictor of subsequent
growth and development, health status, and survival of the child. As such, it has
the potential 1o be anexeellent indicator of changes in living conditions in
develoning countries and is an important factor to consider when interpreting
post-natal indicators (i.e. mortality, morbidity, growth, and development). It is
not surprising, therelore, that WHO has recommended the collection of
birthweight dataas part of a lirger information system to monitor progress in
reaching pood health for all by the vear 2000 (WHQO), 1981).

Although Tow birthweight may be useful for monitoring global changes in
living conditions, ONSP's work focused onits utility within developing countries.
In particular, the heterogencity of Tow birthweight, as well as its causes, make it
very non-spectfic and limited as o marker of changes in specific causes (see
below). This is analogous to the situation with measures of postnatal growth of
children, These refleetthe neteffect of avaricty of factors acting in combination,
(which is of interest inits own right), but cannot by themselves be used to infer
changes in any one. In order to have information on the suceess or failure of



30

specific intervention strategics, (especially when implemented through different
scctors of government or through different programs), this heterogencity must
be taken into account.

Onc of the common uscs for birthweight data is for screening, becausc they
arc consistently highly correlated with infant mortality and other functional
outcomes. There is a signilicant increase in risk for infant mortality when
birthweight is below 2.5 kilograms and, thus, this i usually taken as the cut-off
point in defining low birthweight. Data from the Malaysian Family Lifc Survey
were used o examine this relationship (J9), and it was found that cach increase
of 100 grams in birthweight up 10 2.0 kilograms was associated with a reduction
in mortality of 25.9 deaths per thousand, between 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. 1dcaths per thousand. Above 3.5, risk of infant mortalitybegan toincrease
slightly with increasing birthweight (J9).

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

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

In developing countrics, most low birthweight babies arc small for gestational
age, indicating intrauterine growth retardation. One issue of interest is the
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proportion caused by matcrnal malnutrition, as opposed (o non-nutritional
factors. This would help predict the degree to which intervention Strategics
dirccted at improving maternal nutritional status might reduce the incidence of
low birthweights. In the Malaysian data, factors significantly related to lower
birthweightincluded female sex, first born, periurban residence (compared with
rural), and Indian cthnicity (compared with Malay). A preccding birth interval
of less than fifteen months, which was found to interact with income, was used
as a proxy for maternal nutritional depletion. This was interpreted to mean that
the negative cffect on birthweight is mitigated by increasing income. Late
menarche (after 18 years) was used as a proxy for maternal height or past
nutritional status, and was shown to be significantly related 1o very low
birthweight.

Although indircet measures were used, these data provided evidence for an
cffect of maternal nutritional status on birthweight. This, in turn, suggests that
improvements in maternal nutritional status brought about by intervention
strategics, such as food supplementation, should help raise birthweights (J9).
However, the independent effect of low maternal height on low birthweight
cannot be prevented after the fact. It will take at least one generation (o see any
improvements within populations. Data from Guatemala also demonstrated
that maternal nutrition is an important factor, and that supplementation can be
used to reduce the incidence of low birthweight, when it exists in rclatively high
proportions of the population (C1).

In industrialized countrics, on the other hand, where the incidence of low
birthweight and infant mortality arc relatively small, most are caused by prema-
turity. The appropriate intervention in this case would be to prevent prematurity
and (o altempt to increase survival rates of premature infants, For countries in
between these two extremes, more information is needed to design stratcgics
that specifically work to prevent causes of low birthweight and poor infant
performance, bealth and survival rates (W27).

Additionally, to increase the cost-cffectiveness of intervention programs
aimed at reducing the incidence of low birthweight and infant mortality, there
is anced toidentify those women who can be helped. 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 birthweight, which have different impli-
cations for survival. Furthermore, the effects of varions causes arc likely to differ
in their relationship to prenatal, neonatal, carly ‘nfant, and late infant mortality
ratcs.

Smallt for gestational age (SGA) infants can be further distinguished accord-
ing to the deficit responsible for their smalt size (W27). This will help to predict
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subsequent growth (R1). Specifically, infants who arc proportionally growth
retarded (i.c., stunted but not wasted) have a better prognosis for survival, but
their subscquent growth will not allow them to cateh up to normal size infants
following birth.

Disproportionally retarded infants (i.c., wasted with or without stunting) have
a higher mortality risk, but the survivors do grow cnough to catch-up to normal
infants. Because the first category is probably caused by maternal malnutrition
carly in pregnancy, while the second category stems from nutritional inadequa-
cies, in late pregnancy as well. it is clear that the fiming 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 stralegics introduced
during the postnatal period.

Itis important to recognize that in spite of the complex problems deseribed
above we do not expecet that surveillance systems should be capable of distin-
guishing pre-term from SG A infants and proportionally versus disproportionally
retarded infants. Tt would clearly be beyond the capacity of most developing
countrics to collect the necessary data on an on-going basis. However, it may be
possible to characterize the composition of the “low birthweight” population at
interva's of several years Lo determine possible changes over time, This could
indicate when it is time to change emphasis within the mix of intervention
strategics. At the very least, knowledge about these complexitics 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 reasons for change in child anthropometry 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
cssential for taking cffective action. A large and important arca concerns child
feeding practices and their determinants.

A comprchensive review of the knowledge in this arca (W16) identified five
categorics of information that might be relevant in different situations (Figure
13). These are: a) types and amounts of weaning foods used; b) timing of the
introduction of complementary foods; ¢) reduction in the prevalence and
duration of breast feeding and replacement by bottle feeding; d) hygienic
practices affecting microbiological safety of weaning foods; and ¢) quality of
child care. It was proposed that a limited amount of information in cach of these
arcas could be collected through administrative sources and casual observations,
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Figure 13. Surveillance Information Nee:ds in Re

Source: Table 15, W16

lation to Child Feeding Practices.
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while morc detailed characterization would require occasional houschold 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 a number of countrics, including
Malaysia (J10), Indoncsia (D15), Honduras (J17), Panama (D14), and Colum-
bia (D13). Among the important findings from these country studics 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 cffects of not breast feeding were found to be greater when toilets
werc absent, but unrelated to the presence 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; in Java it was found that the quality of child carc varied
according to the age of the child, because of the tradition that lactating women
nced not participatc in the strenuous manual labor normally expected of them,
Analyscs such as these can highlight practices that are especially harmful or
beneficial in a given situation, and, thereby, point the way to the most promising
arcas for intervention,

Demographic Indicators

Infant and child mortality arc important indicators of development, and
“Child Survival” is a major priority for many development efforts. However, in
many developing countrics, adequate data arc lacking, particularlyin a form that
canbe disaggregatedin relation to causal factors. Edmonston, ct al. (M9) discuss
theinclusion of indirect-mortality cstimation in health and nutrition surveys. The
required data arc relatively casy 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, Thesc
data can be converted into life table probabilitics of dying between birth and age
x using standard multiplicrs. The calculations, however, are not simple, and an
expericnced statistician/demographer is needed to compute and interpret the
data. The combination of this with data collected during health and nutrition
surveys (income, occupation, education, location, facilitics, and so on) allows for
the study of mortality differentials (M9). Edmonstor: 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 nccessary
sample size based on variance of the death rate, considering variance duc to
sampling crror, random crror and heterogencity of risk in the population. To
date, however, there have been no attempts by CNSP to integrate mortality
indicators into on-going survcillance systcms.
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Data Processing and Analysis
Major constraints identificd by ncwly formed surveillance programs arc the

availability of nceessary facilitics, systems, and cxpertise to process and analyze
data in a timely manncr. CNSP intensively addressed this issue in its training
courses and in the in-country development of systems.

Mcthods useful for nutritional surveillance are discussed in three CNSP
working papers (W6; W28; W32). Data entry procedures and computer usc is
reviewed by Test (W32). Because of the large potential for error in data entry,
a data base manager, such as dBasc 111 with verification options to identify data
points outside of specificd ranges, is suggested. Common data cntry problems
arc column shifts or duplicate entry of lincs. The usc 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 Discase Control (CDC), Atlanta,

For ongoing monitoring and targeting purposes, data analysis for nutritional
surveillance generally 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 facilitics, and so on. Mason (W28) notes that comparisons of
factors categorized as with/without at the houschold level (such as with/without
toilet) can be converted to percentage of houscholds without toilet for analysis
at the community level. For statistical comparisons, means of variables tend to
be used, but prevalences are also presented for interpretation. As a rough rule
of thumb, Mason (W28) suggests that a one percent difference in the mean of a
mcasure of nutritional status approximately corresponds 1o 5 to 15 percentage
points in prevalence, depending on the indicator.

More advanced methods of data analysis are described by Tabatabai (W6),
including corrclation analysis, analysis of variance, regression analysis, co-vari-
ancc 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 adcquacy. They
arc required, however, for outcome evaluation and for detailed analysis of survey
data for use in policy and planning,
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Onc of the major mandates of CNSP is to serve as a resource center and to
promote nutritional surveillance in developing countrics through training activ-
itics and workshops. To meet this need, a “short course” (average six weeks)
was designed totrain government officials from agriculture, health, planningand
statistics offices, and others involved in nutrition planning. The course covers
the principles and pracii -~ of nutritional surveillance, including national plan-
ning and policy analysis, program monitoring and evaluation, the use of
indicators for timely warning, linkages with intervention strategics, and practical
data analysis and interpretation (Figure 14). Lectures cover relevant areas in
nutritional measurement, epidemiological principles, cconomics, and demog-
raphy. Casc studics and small group projects are cmployed to reinforee the use
and understanding of these principles. The course, in various forms, has been
held seven times. The first three were conducted at Cornell University, with very
heterogencous groups. Courseleaders felt that country-specific needs could be
better met with focused regional courses. Four of these have been held in Kenya,
Chile, Malawi, and Mauritius, respectively. In all, 134 participants from more
than thirty countrics have received this training, Further, a special data manage-
ment and analysis course using microcomputers was held for fourteen
participants from seven countrics in the Eastern and Southern Africa regions,
Funding and microcomputers for the course were donated by the IBM Corpo-
ration,

Nutrition surveillance: Initial assessment; NS in health and devel-
opment planning; NS in agricultural
development and project evaluation: NS for
early warning of hunger crisis.

Review of nutrition principles: Anthropometry; nutrition interventions; ma-
ternal and child health; micronutrient

deficiencies and other selected topics.

Policy analysis: Household economics and food consump-
tion; food policy issues; cost-efectiveness
and cost-benefit analysis; food aid and
emergency feeding.

Data analysis and interpretation:  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.

Case studies and group projects: Planning and carrying out analyses of exam-
ple data sets; discussions of NS systems in

ditferent countries of the world.
Figure 14. Svnopsis of CNSP Shont Course,
Source: USAID, 1985
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The courses have been very suceessful, and demand for them is high. Partic-
ipation in past courses has led to several requests for more collaboration with
Cornell in developing surveillance activities. Funding for participant fees was
provided by fellowships from several development agencies, including UNI-
CEF, USAID, PAHQ), the UNU, 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 held in Colombia (1981), Kenya (1982), and
Thailand (1983) (CNSP, 1982; ONSP, 1983; CNSP, 1084; CNSP, 1986; USAID,
1985). Major concerns discussed at the workshop in Bangkok, Thailand in-
cluded the need for more effective analysis and presentation of existing data; a
greater understanding of the importance and meaning of malnutrition at the
policymaking level;improved training, information networking and coordinated
rescarch at the regional level: and better intersectoral linkages, motivation and
awareness ol the importance of nutritional problems at the local level. Partici-
pants were concerned that o top-down design would overlook the data
requirements of local users, and generate resistance to evaluation activitics.
Thus, effective datianalysis and presentation of information were considered
important training requisites (R13). Special needs were also identified for
African sunveillanee activities (R 3).

Several professionals from developing countries have independently visited
CornelHfor individual training in nutritional surveillance for periods of weeks to
months and returned to work in nutritional surceillance projects (Costa Rica,
the Philippines, and Kenva). Others (Mexico, Sri Lanka, Indonesia, and the
Philippines) became involved in CNSP as graduate students while receiving
training in international nutrition, rural sociology or agricultural cconomics,
along with many students from developed countries, At least fourteen M.S. and
Ph.D. theses were completed that were partially funded by CNSP and involved
rescarch related o nutnitional surveillance. Many more graduate students of
international nutrition and other development arcas have reeeived information
on nutritional sunveillance through seminars and a graduate course conducted
by CNSP stalf.

Finally, @ set of manuals is heing completed for use by those setting up
surveillance surveys. The first.Overview, Planning and Organization,” is com-
plete and available from CNSP. The second, “Training,” (of ficld workers and
supervisors) is currently in draft form. The third, “Sampling,” is available as a
working paper (W27), and components of the fourth, *Data analysis,” can be
found in analvtical methods (Wo) and data analysis and preparation (W32).
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3. COUNTRY
DEVELOPMENTS

The Corncll Nutritional Surveillance Program worked with several countries
in developing national nutritional surveillance systems or advising on aspects of
nutritional surveillance. Special efforts were made in Indonesia, the Philippines,
Costa Rica, Kenya, Botswana, Malawi and Lesotho, but many more countrics
received training and short-term assistance from CNSP, Using simiiar methods,
witha different focus, CNSP also contributed to the development of a nutritional
surveillanee system for New York State, Progress in various countrics where
CNSP provided major assistance is summarized below.

INDONESIA

Indonesia was one of the first countries to include the concept of nutritional
surveillance inits development plan, listing it as a priority in 1976 (R 14). Actual
work wath Cornellto develop asystem commenced in 1979 based on three main
requirements: 1) the need for a low-cost system to provide information that
would lead dircetly to successful internvention strategies; 2) focus on one nutri-
tional problem from which the svstem could be expanded: and 3) the Ministry
of Health would initiate the system, but the eventual program would be multi-
sectoral (J16). An initial assessment of existing data sources and potential
strategies was conducted and, at a workshop in 1980, a consensus was reached
to commence with a focus on the problem of periodic food crises. The first
system was sctup in Lombok and was later expanded to other arcas.

Earlier efforts to reduce the effeets of food erises resulted in the ereation of
BULOG, a government system designed 10 ensure an ample supply of staple
foods. Under this program, staples were stored and released as needed to
maintain prices within a specified level (R14). Towever, food erises continued
to occur because of income Failures occasioned by drought and loss of agricul-
tural cmplovemnt. Although BULOG maintained a reasonable supply, in
certain situations many people could not afford to purchase needed food (J16).

To address this problem, a “timely warning and intervention information
system™ (FWIHS) was developed using indicators that predicted the likelihood
of food crises and that triggered the initiation of inte vention strategies. Funding
for the development of the nutritional sunveillance program was provided by
USAID under a contract between Cornell and the Indonesian Ministry of
Health (1980-1954, (R15)). The Kabupaten (similar to a county) was sclected
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as the smallest unit with the administrative abilityro initiate uscful interventions.
The first step in designing a local system in Central Lombok was to investigate
existing data sources to clarify the situational aspects accompanying food criscs
that had occurred in the past five years. These, along with information on
scasonal agricultural and cmployment 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).

Sclected indicators (and responses) included: 1) Early Indicator: pereent
arca planted (sceds provided for secondary crops, public works projects
planned for later in the year); 2) Concurrent Indicator: percent arca of rice
destroyed/harvested, (public works projects implemented); 3) Late Indicator
food consumption monitored with simple reporting system usingsentinel sample
of poorest families. Cut-off points included households not consuming ricc for
one week or those consuming wild tubers or turi leaves; interventions included
initiation of public works projects, sale of rice at subsidized prices, nce lending
— (to be paid back in part when possible) and free distribution of rice in severe
cases (J16; R14).

In 1982, a nutritional surveillance steering committee (NSSC) was created
within the Indonesian Nutrition Dircctorate. It proposed that local universitics
become involved in operational rescarch to assist the TWIIS. In 1983 in Lombok,
the University of Mataram began to provide “operational rescarch,” (raining,
andindicator development and linked the kabupaten program with the Regency
(Provincial) committec. In developing these linkages, the Bogor Agricultural
Institute also participated, with Cornell support. Observation showed that
processes were operating as planned, that targeting of rice lending was most
successful at reaching the poor, that public works were moderately successful,
and that subsidized rice sales were least successful. The inclusion of the poorest
familics in the sentinel sample appeared to signal food erises too often, thus, a
redefinition of the sample was recommended. Overall, the TWIIS was found (o
be sclf-sustaining and the system is currently being expanded to several other
priority locations in Indoncsia (R15).

The TWIIS appeared to be useful in averting food crises. However, it could
not solve the poverty-related 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 assessment of local
prevalences. For program planning decisions, more information was needed
about types of malnutrition, its extent and geographic location, its determinants,
anditscffects. Rescarchers suggested that an integrated system of data reporting
was urgently needed to manage primary health care activitics and that repeated
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cross-scctional surveys were required to define the problem and assess changes
(R14).

Two cxisting surveys, the SUPAS (including information on socio-cconomic
status, houschold characteristics, hcalth 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 ccological 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 survey which are measured annually in separate rotatingmodules
(R17).

CNSP also recommended that the National Nutritional Surveillance Steering
Committee, setup to coordinate 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
arcas (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
generalizations could be extendedto the preschool population. Currently, CNSP
is cvaluating these and the UPGK weighing data.

THE PHILIPPINES

In the Philippines, nutritional surveillance activities have been coordinated
by the National Nutrition Council since 1980, Major sources of data are pre-
school weighing (Operation Timbang), school measures of heights and weights,
census data, data from the Ministrics of Human Settlements and Agriculture,
and survey data from the Foodt and Nutrition Rescarch Institute (FNRD), (W1,
R2).

Operation Timbang is intended to completely enumerate preschoolers’
weight-for-age. Data arc used for individual screening and follow-up and to
define priority arcas for targeting of food aid and nutrition programs. Collection
is mainly carricd out by staff of the Ministry of Health 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 witha sample survey revealed that Operation Timbang
(OPT) data tend to overestimate the prevalence of malnutrition (W3).

An attempt was made o use existing information from municipalitics with
coverage between 20 and Y8 percent to estimate expected prevalences in other
municipalitics. Using discriminant analysis, municipalitics were classified into
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three catcgorics based on the indicators of housing quality, water source, and
number of physicians per 10,000 population. Mapping of these results showed
that the central part of the country was in the worst condition. However, the lack
of a high corrclation between the indicator variables and nutritional status
weakencd the results. Operation Timbang functions well as a screcning device
but docs not appear to be sufficient to allow the formation of accurate prevalence
estimations (W3).

OPT data were also examined to determine their uscfulness in asscssing
change over time. Although an overall improvement was noted between data
collected in 1979 and 1980, conclusions were tentative because data were still
incomplete and unreliable. It was found that when observed figurcs were
unrcliable, observed changes were even more unreliable (W5).

A second major source of nutritional data is provided by schools. In 1982, a
national school survey was conducted to assess the usefulness of these indicators.
School records included height, weight, birthdate, and sex of the child and
occupation of the houschold head. Sixty percent of the schools responded, and
data were examined for children six to cight and one half years of age. A cut-off
point of %) pereent of height-for-age in comparison to the Philippincs standard
was employed to define stunting. Using Region 1V as an example, a functional
classification (bascd on height-for-age) was performed to define municipalitics.
These included municipalitics with lower population density, less irrigated rice
arca, and more poor housing. Stunting was scen to be associated with distance
to the center of town, fishing as the main occupation and residence in upland
arcas (R12). Stunting is indicative of long-term chronic effects, and appropriate
intervention strategics include those designed to aid in the alleviation of poverty.

Mason, et al. (J12) discussed the need 1o enhance positive effects of devel-
opment projects on nutrition, They described an attempt to include nutritional
considerations in the planning of the multiscctoral Palawan Integrated Arca
Development Project (PIADP). Aninitial asscssment and rapid survey revealed
greater rates of malmutrition at higher celevations, in inaccessible arcas, and
among farmers and subsistence fishermen. Malnutrition was not found to be
closcly associated with amount of irrigation or rice arca cultivated, except in
cases of familics with less than one hectare. Rescarchers recommended that
remote arcas, smallholders and subsistence fishermen be targeted by encourag-
ing diversification and by developing services and water supplics for remote
arcas. Recommendations such as these must be balanced against cconomic
constraints and objectives to maximize the effectiveness of the development
program in achicving both cconomic and nutritional goals.
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COSTA RICA

Costa Rica first established an information system (SIN) in 1978, which is
now i division of the Office of Control of Family Welfare. Data on height at
school entry collected by schoolteachers and health data amassed by health
workers during home visits (including pre-schoolers weight-for-age) are disag-
gregated using functional classification, sociocconomic: status, geography,
sanitation, and otherviariables. Additional data are available from census surveys
and from the Ministiy of Labor (W), Analvses of these data showed that the
number of childeen under twelve years of age in the houschold was the most
important correlate of nutritional status ina bivariate as well as i a multiple
regression analysis, Crowding was negatively related to nutrition. The presence
of piped water within the home (versus an outside water source) was more
important than toilet type in predicting nutritional status, although both were
signiticant. Ownership of arefrigerator and higher per capita income explained
additional viriance in nutritional status (14).

Ttwas found that the risk associated with a particular socioeconomic charac-
teristic varied waong occupational proups. The differences among groups, in
terms ot effectonnutritional starns were related to the degree of risk associated
with a particular characteristic and the relative proportion of houscholds within
the group with that characierivic, Anunexpected finding was that the presence
of septic tanks for several ol tie agricaliural ~ubsectors appeared to be associ-
ated with higher risk thin for the general population (even for latrine users).
This suggested that perhaps svsteme were madequately constructed and had
contaminated the water supply. The nutritional status of childien in houscholds
emploved by hanana plantations wes close (o the national average, indicating
that conditions mav recently have improved tar this group (ID4),

Insum. substantial regional and occupational varation i the prevalence of
malnutrition was noted. These resalts were used by the Planning Office to
develop basic needs stratepies and for targeting purposes. The arcas with the
worst problems wercidentified and resources were redirected to them,

KENYA

Kenva began incorporating nutrition modules into “integrated sample sur-
vevs™ conducted by the Central Burcau of Statistics (CBS) in 1977, A second
suivey was indluded 1979, and a third in 1982, The integrated sample survey
program. with a permanent ficld aperation, was established in 1973, and the
nclusion of nutrition medules required only the purchase of basic equipment,
some additional training for existing cnumerators, and the inclusion of expertise
in the analysis of nutritional data. Data collected in these modules included age,
weight, arm circumiference, and leeding habits of preschool children, Qutputs
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included nutritional information by provinee, agroccological zone, cropping
pattern, income group, landholding, and occupation (B1; WI; W3).

An analysis of the 1979 survey data revealed that the Coast and Nyanza
provinces had the highest prevalence of malnutrition (defined as less than %)
pereent of height-for-age) especially among smallholders with less than 1.5
hectares. There was also some evidence that houscholds growing drought-resis-
tant crops were better off than those growing hybrid maize only, and that those
growing coffee (in Eastern provinee only) tended to be in the worst condition,
Overall, 22 pereent of houscholds in rural Kenvaincluded children with less than
90 pereent of height-lfor-age, varying as much as 15 pereentage points from
Central Provinee to Nvanza Provinee (J22).

Frends in nutritional status were examined by comparing results from the
three nutrition modules. Provinees in the Central re gion had the lowest preva-
lences, with littde change over time, while deterioration was evident in Wastern
and Nyanza Provinces, possibly due to fragmentation of landholdings and
increasing population densitics (W17),

Recently, the ACCSCN, which s responsible for promoting, cffective, col-
laborative, nutrition-related action in the UN system, selected Kenva as a case
study for improving ageneyv-government action to combat food and nutrition
problems, Identiicd needs included manpower developmentand strengthening
of existing institutions with nutritional objectives. At the distriet level, Turther
tramning, technical.and logiste supportwere all cited as requirementstoimprose
local capability. Suggestion included an increased focus on agriculture and
farming systems rescarch and the addition ol agricultural services and outreach
for women. Suggestions for institutional development included the formation of
ahigh-levelsteering committee, a Kenyan advisory group on nutrition, a national
committee on health, and the coordination of nutrition activities by the Food
and Nutrition Planning Unit (ENPUY in different arcas., Interactions with donor
agencies and input by ACC/SCN 1o (he Kenyan system was evaluated for
effectiveness and as a case study for procedures 1o be expanded to other
countrics. The major goal was to establish an cffective donor consultative
mechanism to enhance the effectiveness of nutrition actions (R18; R22).

BOTSWANA

Nutritional sunvcillance was initiated in Botswana in 1976, and a national
system was established in 1978, with preschoolers” weights and heights taken in
MCH clinics by nurses or family welfare educators (FWE). The objectives were
to assess the levels of malnutrition at various geographic levels, to provide
intervention for at-risk individuals, to sct regional and national program priori-
ties, and 1o set “trigger-levels™ for localized Tamine relict (R,
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CINSP evaluations of the system revealed several problems. First, because the
data are clinic-bascd, their representativeness is uncertain, Sceond, the use of a
master chart for plotting weight-for-age was prone to error, resulting in poten-
tially large mistakes in prevalence estimates. Furthermore, many centers did not
report data so actual coverage included some bias, and of those observed,
inaccuracics were noted inweighing equipment and recording, procedures.
Finally, not all centers reported on the same sehedule, or used the same age
ranges, making data aggregation difticult. Simplification and standardization of
reporting was improved by using clinies loghooks submitted on a monthly basis,
Other advice included: the development of a standard reporting format for the
Regional Health Education Nutrition Officers (RHENOS); improvenient in
training. procedures for weighing technigues and use of the Toghook by F'WEs
and RHENO~: hisiorical datac to develop “rules of thumb” for changes in
prevalence that should signal actions and analysis of data that monitor changes
i attendance and coverage, Tt was also recommended that the Tocal programs
be numaged by the RHENOs who should compile monthly reports for submis-
ston to regionad and district offizes and to the Central Nutrition Unit (CNU).
Thesewould provide fecdback tohealth facilities, An additional postatthe CNU
was recommended to aversee the nutntional surveillance systen. Finally, it was
suggested that the Contal Statisties Olfice (€SO) should produce monthly
reports with prevalence fisures, plis bi-annuoat reports with breakdowns by sex,
age,and mothers” education (Ro; 17),

Inaddition to routinely collected chinie data, Botswana initiated the “Contin-
tous Honschold Integrated Program of Surveys™ (CHIPS ) to produce data that
could be cross tabulated. A nutrition module with height, weight, and age data
was planned for inclusion cvery twoto three vears, These suneys were imple-
mented by the €SO under the auspices of the National Houschold Survey
Capability Progeam of the United Nations. Analysis of recent data collected as
partol thissunceysystem Fhe Primary Health Care Evaluation Survey” - re-
vealedi prevalence o low weight-for age (less than 8O pereent of standards) of
20 pureent. Ape specific data showed that prevalenee was greatest during the
woaning period. 10 was also found o be higher in rural than in urban arcas.
Prevalence was positively correlated with distance 1o water source, number of
persons por room and Lack of tonlet Gacilities (R23; WL,

The Early Warning Technical Committee, with assistance from several
ministries and the Intee-Ministerial Drought Committee (M7), developed and
coordinated i imely warning and intervention program to prevent food crises
(M) ONSPassisted in the construction and testing of indicators for this system.
Using data from the agricultural reporting system and from the Ministry of
Health for the period 1978- 1983, associations among agricultural indicators and
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later prevalence of malnutrition were examined across regions and over time.
Agricultural indicators included water sufficiency indices for maize and sor-
ghum basced on actual rainfall and cvapotranspiration rates in relation to slage
of growth, and a livestock index based on weight.

Because drought occurred in some arcas in 1979, 1982, and 1983, prevalences
of malnutrition in 1980 and 1981 were used as standards for comparison. It was
found that, in drought years, the prevalence of malnutrition failed to improve
after the rainy scason as it did in non-drought years, and it was demonstrated
that of cighteen cases of serious malnutrition, the maize index would have
correctly predicted sixteen. The sum of sensitivity and specificity (SSS) were 1.6.
I the predictive ability were random, $SS would have been about 1.0, The
livestock index also resulted ina sum of 1510 1.7, Positive predictive values for
the twowere .70 and 0.85 10 0.91 respectively. Thus, they appeared to be uselul
indicators. Based on this information, decisions concerning drought relief activ-
ities could be made in May, climinating maloutrition-related problems that
would occur during the vulnerable partof the year, July through January. From
July onwards, monthly prevalence hgures could be used to pinpoint crisis arcas
(J25: M7).

Intervention strategics include labor-based reliel projects, seed distribution,
dispersal of subsidized agricultural feed, and food distribution. An evaluation
of the relief effort in 1982/83, however, noted poar design of labor-based relief
programs and inaccurate targeting of intervention strategics, indicating a clear
need for development of an cfficient timely warning and intervention system
(RS).

LESOTHO

Lesotho currently colleets anthropometric data on preschool children at-
tending MCH clinics. Nutrition activitics are overseen by the Food and Nutrition
Coordinating Olfice (IFNCO). There arc plans to expand the nutritional surveil-
fance system, to develop o timely warning system, and to initiate  national
houschold survey capability program to provide representative data on nutri-
tion, sociocconomic status, and agriculture (W 14),

Currently, information collection mainly includes preschool growth monitor-
ing at health centers and feeding programs. Two different charts are used: the
“growth surveillance chart,” where weight-for-age pereentiles are measured on
the vertical axis, and “the road-to-health chart,” which plots actual weights on
the chart. Because these two methods of recording weight cause e nfusion and
preclude the development of a county-wide surveillance system, CINSP was
asked (o assist in an evaluation of the two for growth monitoring purposcs.

The purpose of growth monitoring in Lesotho is to sereen individuals for
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follow-up and to colleet information to be used in planning at local and national
levels. Current implemertation varics 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 nurscs,
Obscrvation of procedures revealed that mothers generally received inlorma-
tion only when adequate staff were available, which was often not the case.
Haaga (R21) noted that the 80 pereent weight-for-age cutoff classifics so many
children as malnourished that it is not possible (o provide intensive care for all
of them. This tended to dilute resources away from the most severcly malnour-
ished.

Ficld evaluations of the usc of the two types of growth charts was conducted
with both health workers and mothers. Fifty-ninc (59) nursc assistants/midwives
from four hospitals were taught howto use the two different growth charts (RTH
and (55) in order to determine if one was casier to use, understand and interpret.
Two hospitals were randomly chosen to be trained to record weights with the
RTH chart one week and the GS chart the next. Two other hospitals received
the opposite schedule of training. Post tests were used (o cvaluate the
participants’ capabilitics in age calculations to carry out weight plotting, inter-
pret growth patterns and to make decisions based on the growth monitoring
data, which they collected. Researchers then assessed how casy, relatively, cach
chart wasto usc and whether data gencrated by them were comprehensible, The
results showed that nurse-assistants/midwives with no prior knowledge or expe-
ricnee with growth charts could learn o use cither chart cqually well. After
learning to use a sccond chart, nurse-assistants/midwives who learned the RTH
after prior training with the GS chart scored higher than those who began with
the RTH chart first. It thus appears that prior knowledge of the RTH chart docs
not facilitate learning about the GS chart and may cven confuse health workers,
The last finding is important because it refleets a situation typical in many
African countrics: health workers that have used @ RTI I-type chart for many
years arc forced to change to the GS system when a CRS Food and Nutrition
Program is introduced.

A sccond study included mothers from nine under-five clinics. It evaluated
mothers® understanding of the two growth monitoring charts. Results showed
that the mothers learned the RTH chart more casily than the GS chart, regard-
less of their prior chart exposure or bascline results. The mothers also had morc¢
difficulty observing the direction of growth of a child when weight was plotted
on a GS chart rather than when plotted on a RTH chart.

These two studics showed that even though the two charts were compre-
hended equally by inexperienced health workers, 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 (56 percent of under-fives are
stunted), CNSP was asked to assist with the development of a nutritional
surveillance program on a pilot basis in one of the cight Agricultural Devcelop-
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
ministrics in the arca of nutritional surveillance.

Onc of the on-going projects in Malawi has been the analysis of the 1980/81
National Sample Survey of Agrienlture, The analysis focused on houscehold-level
corrclates of child malnutrition, emphasizing the implications for agricultural
development strategics. The results were disseminated at the Principal Secre-
tarics Symposium on Nutrition and Development in 1986 (CSR, 1986), at a
Review of the Performance of the National Rural Development Programme in
1987, through the UNICEF/Malawi Government’s Situation Analysis of Women
and Children (UNICEF/GOM, 1087), and through a World Bank/Malawi
Government seminar on the reorientation of the National Rural Development
Programme,

A sccond major activity arose in response to the rapid and unexpected
destruction of the staple food crop (cassava) by an inscct pest in one district of
the country beginning in 1986, A rapid survey was undertaken to determine
which socioeconomic groups were most affected nutritionally by the disaster,
and to assist in the planning of medium- and long-term strategics to avert
malnutrition caused by food shortages (which arc expected to persist for ten (o
twenty years). A multiscctoral Nutritional Surveillance Subcommittee was
formed within the Regional Primary Health Care Team to assist with the
dissemination and usc of these results, as well as with future surveillance
activitics.

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

A third arca of work related to the possible cffects of agricultural market
liberalization on houschold food security and nutrition. Market liberalization
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wasinitiated in 1987 as part of a package of reforms recommended by the World
Bank. These were aimed at rectifying some major financial problems in the
national marketing board (ADMARC). A system was proposed (and aceepted
by the government) to monitor the effeets of these changes onlocal food sccurity
for two purposes: 1) to identify local arcas experiencing food shortages (timely
warning); and 2) after a few years ol operating the information system, to analyze
the overall effects of the marketing changes per se on local food sceurity,
houschold food sceurity, and nutritional status of children. A modificd version
of the proposal has been implemented through the Ministry of Agriculture and
the Food Sceurity and Nutrition Unit in OPC, with assistance from CNSP and
UNICEF,

A fourth activity is a three-vear prospective study of maternal and child
nutrition, which began in December 1986 and will continue through December
1989, A sample of about 930 women were enrolled in the studyin mid-pregnancy
and are being followed on a monthly basis through the birth of the child and up
to 32 months postnatally. The study focus is unusually broad in the types of data
being collected and the issues covered. Some of these include the identification
of houschold risk factors predictive of child malautrition 1o assist in largeting
preventive interventions: an examination of the heterogencity of low birthweight
and the variation in its causes and conscequences; an analysis of scasonal
variationsin nutritional status in children and in theirmothers, and its association
with subsistenice strategics, health status, and a varicty of other houschold
factors; and an assessment of the predictive ability of anthropometric indicators
and houschold characteristics with respect 1o subsequent child mortality. The
study is being undertaken in collaboration with the Centre for Social Rescarch,
and has received funding from USAID (external staff costs), WHO, UNICEF,
IDRC, The Rockefeller Foundation, and the Carncgic Corporation of New
York,
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4. LESSONS LEARNED
AND FUTURE
DIRECTIONS

Since 1980, CNSP has been invelved with the conceptual and methodological
development of “nutritional surveillance” and has attcmpted to operationalize
surveillance in anumber of developing countries. A major general lessonlearned
in the process is that, despite the clear common goal shared by all forms of
nutritional surveillance, a very broad range of activitics is actually subsumed
under its umbrella. This diversity of activitics implicit within survcillance itself,
combincd with the variced situations found in developing countrices, presents the
greatest challenge to developing and disseminating unified mcethodologics. The
discussion that follows highlights some issucs that CNSP helped to clarify since
1980, but mainly identifies potential arcas for future work, which became clear
because of CNSP's experiences in operationalizing surveillance. The discussion
is organized according to the different types of nutritional surveillance, although
it is recognized that some of the issucs are generic to more than one type.

NUTRITIONAL SURVEILLANCE FOR
POLICY AND PLANNING (NSPP)

As noted carlier, 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
scts in many countrics and the countervailing unavailability of traincd staff and
other resources to perform the analyses. As an input to national planning, this
represents a uscful contribution and an efficient use of existing data. However,
there arc a number of issues that will require more attention in the future,

First, because of the protracted and diffuse nature of national planning
processcs, it is unclear to what extent analyses actually contribute to decision-
making. This depends in large measure on whether the results arc consistent
with the agendas of various partics (politicians, scnior government burcaucrats,
various donors, ctc.) and the activity and power base of the advocacy clement.
Although the same could be said of all types of surveillance information, it is
cspecially truc when the actual decision makers and decision points arc not
clearly identificed.

Quite apart from the question of political commitment, however, it is worth-
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while cxamining exactly how far results such as these can go in assisting the
planning process, and what types of complementary activitics may be required.
While functicnal classifications generally indicate which groups are cspecially
prone to malnutrition, they are often less reliable in confidently identifying the
rcasons why risk is clevated for certain groups. The data are likely to be difficult
to disaggregate by geographic arca to the extent often deemed necessary,
Morcover, the design of ceffective measures to remedy the situation must take
into account not only the actual causes of malnutrition in various groups, but
also the way in which the population would respond (o intervention strategics.

In large measure, therefore, this type of analysis suffers from the same
limitations imposed by all burcaucratic, “top-down” planning approaches.
While such planning is probably more effective when functional classifications
are available, limitations still nzed to be recognized, and surveillance activities
should focus on further improvements to aid the planning process. In the future,
CNSP might address this issue by examining 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 recently been applied in
the planning and implementation of some arca-hased 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, cte. can also provide information, A
number of countries are collecting or are planning to amass such information
(c.g. Indonesia, Philippines, Costa Rica). While these data are generally more
readily available and can be disaggregated to lower levels, their validity has not
beensufficiently examined to assess levels, trends, and correlates of malnutrition
in the general popalation, under various circumstances, Given the tremendous
potential for the use of these data sources in surveillance systems, work to asscss
and improve their validity is cssential.

As noted above, one concern is the loose links between information and
decision making. Surveillance workers could accept on faith that the planning
process is improved when objective information is made available; However, if
methodologics were developed that accurately described the decision-making
process within and among various institutional frameworks, strengths,
weaknesses, and conflicts related to the use of surveillance information in a given
sctting could be clarified. In some cases, these are obvious, in others less so. A
logical complement to this would be to develop a variety of measures (scnsiti-
zation and (raining sessions, seminars, in-housc conferences, cte.) that would
increase the cffective interaction among relevant partics. Equipped with such
knowledge and techniques, it would be possible to design surveillance systems
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that are more appropriate to the local burcaucratic arrangements and, thus to
increase the likelihood that the information will be used in the planning process.

PROGRAM MANAGEMENT AND EVALUATION

Todate, CNSP'srole in program manage ment has been to clarify the different
actimities often subsumed under the term “monitoring and evaluation” and to
indicate under what circumstances cach is appropriate as part of a nutritional
surveillance system. This has been especially useful in the case of “evaluation”
activities that cover a broad spectrum and can fall well outside of the normal
boundarices of nutritional sunveillance.

As deseribed clsewhere (Habicht, 1988), there has been very little suceess in
implementing sunveillance systems for manigement of on-going activitics, al-
though there is good reason to believe that this would be heipfulifit were built-in
to the original design of the program. The reasons for difficulty are basically
two-fold: program personnel are threatened by the possibility that the informa-
tion system might uncover Faults in the implementation or operational activities;
and at several levels wthe program, the collection of data is viewed as a
competing activity with the delivery of services or performance of other job
dutics.

The latter problemis probably the casier of the two to correct, although there
are still serious obstacles to overcome. “Data™ are often pereeived by those at
tower levels in the program as asimple collection of numbers in a monthly report
that have no intrinsic meaning and that cannot be readily used to support
decision making (which is often a correct pereeption). Moreover, whatever uses
towhichthe dataare put at higher levelsin the program (ifany) are hidden from
them. Often this s a fault in the design of the information system itself, rather
than with the program staff per se. In order 1o be successful the information
should be useful to those involved in data collection and processing at various
fevels. Fiexibility must be built into the systemitoallow collectors toalter activities
In response to new observations or information. For this FCASON, ZRCater suceess
would be anticipated if the information system was designed from the “ground
up.” The question remains, however, as to whether and how a more clfective
information system can be built into an on-going program that may, itself, be
poorly targeted, inefliciently operated, and inflexible in deasion-making and
program redirection,

The problem of threats perceived by program personned results, to some
extent, from the same lack of Nexibility tha prevents workers from making
changes in program staff, activitics, budget, cte, in response to local conditions
and 1o messages generated by the information system. Tt is also, however, a
common feature of most program burcaucracies and the wayinwhichtheyrelate
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to individu. 's within a burcaucracy. As in the case of nutritional surveillance for
planning and policy, perhaps what is neceded next is to combine the technical
aspects of information collection, processing, and interpretation with more
explicit attention to management and organizational issucs that have such alarge
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 procceding
as planned, but arc much less uscful 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,
supplics, etc.), this can normally be ascertained 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 scem
to be sclf-evident, often follow-up investigations are not made, and corrective
action is cither 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 sufficient by itsclf, or it
may sometimes be necessary to fotlow-up these observations with a more formal
samplc survey to determine if the results can be generalized across the popula-
tion. Incither case, the ability to undertake suchad hoc investigations in response
to messages from the on-going information system is usually lacking and is a
logical complement (o 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 serveillance 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 arc clearly
specified beforchand 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 gencrally found in other types of surveillance
activitics.

While it has been possible tospecify 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-existent or
i1s not trusted; or when no delegation of authority exists with respect to mobilizing
intcrventions; or when the resources and capacity for maintaining relief pre-
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paredness do not cxist? These situations arc commonly found in African
countrics and pose serious obstacles to developing a successful TWIIS.

When the political will to act is less than optimal, the burden placed upon the
specificity of an indicator becomes more important than its sensitivity or positive
predictive value (i.c., there is a desire (o minimize false positives, which usually
implics tolerating morc false negatives). This means that late-stage indicators,
such as population movements, nutritional wasting, mortality, ctc., wall tend to
receive more attention than carlier ones, which would normally be considered
“timely.”

In such a situation, the use of first-hand observations by fairly high-level and
trusted officials may provide more Iead time in mobilizing interventions, insofar
as carlier indicators that are observed first-hand may be more believable than
similar ones reported second-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 problems in any given
year. Nonetheless, it would be worth exploring whether this basie method could
be used as the last stage of a cascade model, with the carlier stages being based
on methods similar to those in use in Indonesia and Botswana. It is possible that
after several years of using these methods, decision-makers may grow more
confidentin relying on carlier indicators reported from the local level and forego
the step of first-hand verification.

IMPLICATIONS FOR BUILDING
MATIONAL 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 requires a much larger administrative and fiscal effort than is often assumed.
The intensive project in Indonesia lasted six years in one small arca of the
country, and only now hasthe difficult process begun of expanding to other arcas,
The Malawi project isinits third year and is still very far from being able to leave
asclf-standing system behind, even in one arca of the country. Botswanareceived
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,
oris cven being aceelerated, with little local capacity for deciding how to reorient
these efforts in more productive ways for in-country decision-making,

As morc and more experience 1s gained in nutritional surveillance, and some
of the issues raised above are addressed through further case studics, 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 countrics, which do not possess the broad base of highly traincd
professionals that work in many of thc Asian and Latin American countries.
Unlortunately, this general scarcity of skilled human resources cannot be
overcome simply by training a few professionals from cach countryin nutritional
surveillance through short courses, on-the-job training or even degree 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, therefore, may be a contribution to the general pool of skilled
professionals in the country, but much less towards building national capacity
for nutritional surveillance. Such surveillance training can be a complement to
long-term national training, but until the latter is present, it will scriously
constrain cfforts to truly institutionalize surveillance.

In an overall sense, CNSP’s work over the past cight 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 arcas of organizational structure and behavior, political
cconomy, stafl and training requirements, cte.. The real challenge for the future
will be to find ways to adapt the technical requirements of surveillance to the
prevailing “cnvironment” in a given country, and/or to make acceptable changes
in sclected aspects of the environment where possible. This will require an cven
more cxtensive perspective on the problem and a wider range of expertise. It
will also require a more broad-based commitment to the importance of nutri-
tional surveillance within developing countrics and on the part of major donors
in these countries, such that constraining influcnces arc recognized and ad-
dressed at the same time that the technical problems are resolved.
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