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THIRD QUARTERLY REPORT ON THE FUNCTIONAL SIGNIFICANCE
OF MARGINAL NUTRIENT DEFICIENCIES

Workshops on Intake and Function

The workshops on intake ind the five aspects of function were held as
specified in the second quarterly report. A thorough summary  conclusions

from the first four workshops was written for the fifth (Social Cempetence)
by one of the participants, Lconard Joy, and is quoted below.

Conclusions from the first four workshops: These notes attempt to
provide an overall view of the conclusions reacned on the following matters:

- Rescarch objectives;

- Research priorities;

- Resecarch methods.
The purpose of these notes is to inform the 'Social Competence' workshop of
relevant carlier discussions. In this context, earlier discussions are secen
to he relevant where they bear on matters of 'Social Competence'., In addition,
however, since this present workshop has assumed a tunction of reviewing the
coherence of the overall program, matters which relate to this issue are also
presented,

Research objectives: All groups were presented with the overall objectives
described by AID, Two groups (Discase and Cognitive) chose to elaborate these,
Both emphasized effsctive conceptualization of the nature of the interrclationship
between variables resulting in impairment as a prime research objective. This
necessarily included the identification of relevant variables. Research would
proceed to establish the validity of the hypothesized links by the elucidatinn
of process and its growing/governing mechunisms and, thence, by attempts at
quantitication., Both 'Discase' and 'Cognitive' were concerned with focusing
rescarch towards an understanding of the prevention and amelioration of
impairment and 'Di<ease’ argued that 'the tinal test of the hypothesis should
be conducted in a setting that would have relevance to oventual operational
programs' (DS) in order to pursuc the objective of improving planning for the
ultlmate improvement ot human health,

Research priorities: Two of the workshops listed gaps in knowledge and
questions which needed to be answered. (Roproduction p. 3-4; Work p. 3-4).

Since reproductive, rearing, and work competence relate to social role
competencies, all the Jd8 ltems listed may bo seen to relate to 'Social Competence!
Some, however, do wo most directly, e,.p, "Do changes in energy Intake affect
absentecism and turnover ot the workforce?”

Overall, however, the fssues which seemed to emerge, more or less explicitly,
as major gaps in knowledpge were those regarding the long term effect (as in,
possibly: malnutrition, poor lactation, poor maternal pertformance, poor
imprinting, poor second generation nurturing) and the ramifying social effects




(as in, possibly: malnutrition, reduced social and work activity, poor
productivity, low food output, inability to support family, breakdown of
other social roles, weakening of wider social networks and institutioas).
It was clear, however, that while such long term and ramifying effects
could be hypothesized in general, more work was needed even to formulate
these as specific hypotheses.

In attempting to establish priorities for research the 'Reproduction'
workshop proposed as criteria that:

'l1. The problem associated with the research area should be both serious

and widespread;

2, There should be significant potential for applying rescarch results
to government policy or practical programs;

3. The research should promise to be cost cffective.

Similarly, the 'Work' group proposed as criteria that,

1. Efficient use is made cf available knowledge.

2. Questions are addressed which when answered, can give rise to
practical, locally relevant solutions for improvement of energy
nutritional status.

3. The project when launched has a high probability of being completed.

4. Appropriate utilization made of qualified local manpower.'

The only other group to make an explicit statement about criteria to be
used to identify priorities was 'Cognitive'. This group argued that it was
'esEccially important that the available resources be directed towards the
protlems tfor which the solutions have the greatest potential for improving
the quality of life'. (p. 11).

The 'Disease’ workshop avoided specifying priorities in temms of specific
intake-disease relationships to be studied. Indeed, it is not clear from the
report of the meeting that intake-discase relationships would necessarily be
studied with respect to specific discases one at a time. Instead of specifying
priorities in this form the group proposed what it called 'specific research
objectives' which were:

'l1. To develop a functional classification of nutritional status as it

relates to expression of disease.

2. To determine the relationship of nutritional status to vulnerability
to stress and/or diseasc expression,

3. Identify the specific contribution of total food intake to nutrition

status.,
J4, Establish the validity of the linkages in the total system that relates
food intake to disease.' (pages 3-5). (These headings nced to be read

in the context of the full report.)

The 'Cognitive' workshop also avoided the question of priorities and
spoke in terms of 'rescarch nceds' which they listed as follows:

1. Interrclations between nutritional and socio-environmental

influences on intellectual functions.

2. Aspects of cognitive likely to be affected by changes in nutritional

status.

3. Reversal of cognitive deficits.

These headings were claborated (pages 5-12) and several specific questions
wore listed for attention (c¢.g. 'Does the malnourised child's physical appearance
affect the care giver's response to the child?') which have potential relevance
for 'Social Competence!'.



While several illustrations were given of specific relationships of
potential interest none of these was singled out for priority attention.
However, attempts to single out the effect of intake from socio-environmental
factors were rejected in favor of studying the combined effects of all such
factors. (p. 6).

The workshop on reproductive competence identified as priorities:

'1. The relation of maternal nutrition to the quality, quantity, pattern,

and duration of lactation.

2. The relationship of patterns of weight gain during pregnancy to
pregnancy outcome, specifically complications of pregnancy and
low birth weight infants.

3. The timing and characteristics of supplements of human milk with
regard to lactation and the health of the child.

4, Significance of weight at birth.

S. Effects of pregnancy and lactation on maternal nutritional and
reproduction status.

6. The effect of family planning on lactation and maternal and infant
health.’

As in the other groups these headings are elaborated with specific examples
of more detailed questions. (pages 7-12).

Finally, the workshop on 'Performance and Work' proposed as research
priorities the questions:

"1, What critical levels of energy intake enable individuals to perform

different activities?

2. Does nutritional status of an individual in childhood affect that
person's work capacity and physical fitness as an adult?

3. To what extent do levels of performance capacities relate to physical
activity and work output?

4. Are there differences in the activities performed at different
habitual energy intake levels (i.e. in the behavioral profiles of
the community) and what are the consequences for the individual,

t mily, and community?'
This last hcading is clearly a 'Social Competence' issue. The headings were
not elaborated.

Research methods: All previous groups have noted that the aspect of
human competency under their consideration was closely linked to aspects
discussed by other groups. While little attention was given directly to the
question, even the links suggested by the group reports indicate that we are
dealing with a strongly interactive system. This might be further examined
by entering the expected degree of relationship in the following table:
(Entries depend on level of deficit assumed.)

Cognitive/ Reproductive/ Work/

Diseasc¢ Sensory Rearing Productivity/ Social
Response Development Competence Activity Competence Intake
AFFECTS

Disease ? ? ? XX XXX
Cognitive XX ? ? ? XXX
R/R XXX XX ? XX XXX
Work XXX XX ? XX XXX
Social XX XX X XXX XX

Intake XX ? ? XXX XX




While the entries showing the strength of relationship are national cad make
implicit assumptions that should be explicit, if such a pattern as is shown
were to be validated it would reveal a very strongly interdependent system.
This has major implications for research design recognized by all groups and
stated by the 'Disease' workshop: '... research relating to two or more
functions might be conducted with the same populations at the same time,
perhaps with considerable economy, and with increased interpretive benefit'.

However, it is recognized that if the populations under study are
relatively small (say, village or small island communities), or if it is
found necessary to use small samples which are to be subjected to several
aspects of investigation, it is readily possible to overload the people under
investigation--imposing on them an inordinate burden and risking poor response
to investigations.,

What is critical here is precisely the nature of the burden placed on
respondents and the severity of the burden placed by the breadth and depth
of the study. Since there is a limit to the burden, that if it is reasonable
to impose, breadth can only be achieved at the expense of depth and vicc versa.

It was noted above that a prime task was seen to be the elucidation of
the variables and the patterns of interaction between them. This then needed
to be followed by attempts to conceptualize the mechanisms and processes of
interaction prior to the determination of key relationships for quantification.
It seems unlikely that such investigations as this would require imposition
of a heavy burden on a community. At the next stage of quantification and
testing the choice of relationships for investigation would need to be made so
as to balance breadth with depth and, by care in sample design, so as to .
spread the burden of investigation through the population.

Generally, the groups envisaged that studies would .eed to be community
specific. (The 'Disease' group especially considered crit: ria for selection of
communities.) However, the 'Disease' group, especially, sy le of a 'research
continuum' and recognized that community level investigation might well identify
and prompt required research in the laboratory or human metabolic unit.

All groups were conscious of the influence of culture upon the relationships
to be examined. This was seen to give rise to several problems, especially:

1. The problems of identification, definition, and quantification of

cultural variables;

2. The problems of designing different studies so as to allow cross-

cultural generalizations.

The identification, definition, and quantification of variables was seen
by all as a major problem for hypothesis testing and for the quantification
of relationships. Most competence functions present difficulties. They pose
problems too, with regard to the choice of standardized definitions and
measures (which might prove inappropriate in specific cases) and ad hoc
definitions and measures which would frustrate genecralization. Suggestions
were offered of possibly relevant variables and potentially useful indicators.
(Diseasc p. 17-18, 29-30; Cognitive p. 12-18; Reproduction p. 7-9, 12-15; Work
p. 6-8, 10-12,) Proporals for research approaches came from three methodologies:
'statistical experimentation and control', 'epidemiological' and 'inquiring
systems'. These were not seen to be mutually exclusive; indeed, they were seen
in some reports to be complementary, with statistical and epidemiological mecthods



as part of, or stemming from, a systems approach. This view implied research
designed in phases--each phase, after the first, being designed from the results
of the preceding phase.

In the presentation of the 'Disease' workshop, the systems approach is
seen to have particular value in elucidating oJcio-biological interaction
mechanisms and in generating hypotheses about these. The statistical and
epidemiological approaches are seen to be most useful for testing and
quantifying hypotheses. The possibilities of proving or quantifying
interrelationships are not always assumed and the 'Disease' report emphasizes
that the failure to establish a relationship by statistical methods should not
be taken to mean that the relationship does not exist or is not significant.

(p. 28).

The workshop on 'Social Competence' produced some strong points,
particularly in the area of ethics, but no clear research priorities were
cefined. This is a result of the fact that there is an extremely limited
research base in the literature on the subject of the relation of nutrient
intake to 'social competence' and therefore it was not appropriate to consider
research gaps (the whole area is a gap) and try to establish research priorities.
Only examples of possible research topics were put forth. It might have been
a .nore profitable workshop if one or a series of working definitions of
social/societal competence had been developed. It appears that a first phase
of the CRSP might focus on the societal impact of mild/moderate food deprivation
as expressed through functional deficits in the disease, reproduction, work/physical
activity, and cognitive/sensory development domains with a second phase exploring
social competence in a more structured research style. Further consultation
with experts on the subject of social competence is taking place resently.

Appendix I contains lists of the participants and the reports from each
of the five workshops. An integrated version of these reports is now in
preparation and it was found that the sections on research priorities were
particularly important to this compilation. Since the first workshop on disease
did not address this topic directly, a letter was sent tc the participants
requesting their thoughts and recommendations. Appendix II contains a copy

of this letter,



Steering Group Meetings

The first steering group meeting was held September 29-30 in Boston.
Background information about the program was presentcd and the role of the
steering group discussed. At that time, responses had been received to
the original 'Notice of Research Opportunity' and it was concluded that it
would be impossible to make objective evaluations of the institutions on the
basis of this response (curricula vitae of interested investigators) and a
questionnaire should be devised to elicit the appropriate and necessary
information. Eight criteria for institutionul evaluation were put forward;
they are listed in the minutes of the meeting in Appendix III.

The second steering group meeting was held December 17-19 in Berkeley.
The purpos: of this meeting was to evaluate the institutional responses to
the detailed questionnaire (the questionnaire and cover letter are discussed
in the next section of this report). The formal criteria used for evaluation
were the following:

1. Ongoing research should be directly and clearly relevant to this
collaborative research program as presently envisioned, including
orientation toward human research and problems experienced in less
developed countries.

2. There should be considerable experience in and 'inkages with less
d:veloped cuuntries and evidence in the form of published papers
and reports that past associations have been productive.

3. There should be evidence of the required range of competencies in
each program area proposed, or indi 1itions that such arrangements
woull be made (consultants, ectc.;.

4, The principal investigator should have sufficient time available to
devote to this program, in light of competing commitment:.

5. The institution (or group of institutions) has the capability to
carry out research in scveral or all designated program areas and
cvidence that the proposed investigators car form a coherent working
team.

A final list of institutions meeting at least four of the five criteria

(with criterion number 3 mandatory) was produced and i* is hoped that tiese



institutions (and aggregates thereof) will submit complete proposals covering
most or all of the program areas. It was decided, however, that no institution
should be excluded from submitting a complete proposal and this was reflected
in the letter which will be sent to all responding institutions (letter
discussed in following section). Members of the steering group prepared

lists of potential reviewers for the research proposals and they discussed
ethical issues of the CRSP. Minutes of this meeting are included in

Appendix III.

U.S. Institutions

As mentioned above, a set of forms was sent to each interested institution
in order that a more objective determination might be made regarding institutional
competence for this program. The cover letter, a copy cf one set of form,, and
the list of the institutions and the program areas in which they indicated
interest is to be found in Appendix IV. The forms require a listing of six
current resecarch projects with direct relevance to this program, techniques
used, and facilities available. A description of past and present linkages
with less developed countries was required along with evidence (publications
and reports) that the linkages were/are productive. One principal investigator
for the project was to be chosen. It was decided (by the steering group) that
certain disciplines should necessarily be represented in a team proposing to do
research in any of the five areas. The disciplines were the following:

Human Nutrition

Nutrition, Other Relevant

Quantitative Population Studies

Social Sciences

Behavioral Sciences

Biomedical Sciences

Design and Statistical Analysis
Data Management



Name title, and principal methodologies used were to be submitted
for each member of the proposed team.

The cover letter stated that these forms would be used to narrow the
list of potential participants; that isolated individuals could submit the
forms; and that there ultimately would be a matching funds requirement.

The final list of institutions thought (on the basis of the questionnaire)
to be competent to conduct the research includes the following:

All/Most Research Areas

Columbia University

Cornell University

University of California

University of North Carolina/
North Carolina State University

One-Three Research Areas
(I. diseasc response; Il. reproductive competence; III. work

output and physical activity; IV. cognitive and sensory development;
V. social competence.)

Iowa State University (I,IV)

Pennsylvania State University (III,V)

Purdue University (I,II,IV)

Tufts University (V)

Tulane University/Medical College of Wisconsin (II,III)
University of Arizona (I,II)

University of Connecticut (II)

University ot Kansas (I,IV,V)

Vanderbilt University (I)

A copy of the letter to be sent to all responding institutions is
contained in Appendix V, It includes the above list, but does not exclude
the pos<ibility that other institutions may submit complete proposals. All
proposals received will be read by at least three reviewers (a nutritionist,
an epidemjologi~t, and an oxpert in the program arca) and finally by the

steering group betfore any recomnendations are made to USAID,



Forthcoming Meetings

A sixth workshop will be held January 15-17 in New Orleans. It is
composed primarily of nutrition and related research experts from lesser
developed countries and the purpose is to obtain their views and suggestions
on the results and priorities of the five workshops, the feasibility of the
research in their countries, their opinions of the program objectives, and

tneir own priorities for this research. The participants will be the
Lollowing:

George Beaton, Chairman (Canada)
Doris Calloway (UCB)

Edouard de Maeyer (WHO)

Hekmat E1 Sayed Aly (Egypt)

Carmen Hamann (Brazil) (cancelled)
Paul Lunven (FAQ)

Jose Obdulio Mora (Columbia)
Achola Pala (Kenya) (cancelled)
David Perera (Sri Lanka)

Marian Radke-Yarrow (Stéering Group)
Giorgio Solimano (Chile)

S.G. Srikantia (India)

Aree Valyasevi (Thailand)

Christina Wood (UCB)



APPENDIX I

PARTICIPANTS AND REPORTC OF FIVE WORKSHOPS

ON INTAKE AND FUNCTION



DRAFT

AELPORT OF WORKSHOP ON BUTRIENT INTAKE AND DISEASEK RESPONSE
SEZPTEMBER 25-29, HYAIRBIS, MASSACHUSETTS

1.) Background

A workshop convened by the Food and Nutrition Board and its com-
aittee on International Nutritioa Programs considered the need for a
functional dstfinitioa of nutritional status {1l). Tha consensus of the
workshop participants, dravn from a broad spectrum of relsvant back-
ground eaperiences and interesta, was:

1) Thare is strong reasun to accept ths presise that sevars aal-
nutrition is associated with impairment of a nuaber of human
functions.

11) There is uncertainty about the relationahip of less-than-
esvare {°moderate® and *aild”®) malputritios to these functions.
Thers is no clear informatioca about the level of nutritioasl
status that makes the begianing of impaired functional capacity
or whather the rsspoase is linear or curvilinesr.

111) Because of tha immensely large populations affected by lesa-
than-sevare maloutritiom and because of tha potential impor-
tance of its sequslas for iadividuals and for socisty, theas
relationships must be understood.

iv) Informatiocs. on these points has relevancs to aayons angagsd
in the consideratioca of iamtsrventioca programs.

Although the workshop notsd that csrtaim functions may ralates most
closely to certaia specific nutrienta, and that nutrient-nutrient in-
teractions were possible, attention tueu and since has occurred upon
the relaticaship between general undernutrition and functioa.

The Workahop identified five broad areas of humsan tunction

which might be particularly rslevant to those involved in food, autri-
tica and health planaing. These were: 1) disesase response) 3) repro-

ductive competence; J) work ocutput; 4) cognitive function; and

S) social ana behsvioral function.

Under Title XII, USAID has assumed responsibility for funding
research in this arsa of human nutrition. The above five functional
areas wers designated as coblc- to be explored in a series of planaing
meetings. Ths present workshop was convenad to consider the first ot
thase areas and to offer advice on research approaches thac might serve
to investigate the relationship betwean food intake and disease respoase

in en expeditous and quantitative manner. The participants recognized

that in actual implementation, ressarch relating to two or more func-
tions might be conductad with the same populations at the same time,
pecrhaps with considsrable economy, and with increased interpretive
banefit. Mevartheless, discussion was focused on the one area of
function on tha assumption that dscision on combining arecas of function
in resssrch dssigns would be taken later.

The participants were acutely aware of the fact that this
challenge was not to decide whether or mot ralationships existed ba-
twessn food intske and dissase response but rather to design atudias
that mighi describe thess -clationships across varying ranges of food
intake and across varying degr2es of less-than-severa malnutrition

in quantitative terms.

32.) Objectives of the Rasecarch

The background reasons for considaring this area of research have
been set forth ia sectioh 1. To provide s basis for considering research
design, the actusl aobjectivaa of the resaarch were defined more precisely.

Overall Objective: To determine the relationships of food intake

to the axprassion of disease in the community.

For the purpose of this study food intake is expressed primarily in

terms of enargy incaks. It is recognized that when food intaks is
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low, the intakes of nutrients may also be low and that ‘!ll‘..
effects attributed to low food intaks may n;t be consequences of
inadeguate snergy intaks per se. It is also crecognized that at
levele of food !ntakes that satiate total anergy needs there may
etil} be marginal or inadequate intakes of specific nutrients.
Thess possibilities will warrant consideration in experimental
design and data interpretation. They do nut dietract froa the
underlying question, dose total food in%ake rslata to dieeace
expreasion.

Study design must take into account also the fact that food
intske ie only ons of many variables that may allfect dissase ex-
pressica. Theae other factors muet te “coatrolled” or takea iato
account in statistical anslyeee {f the objective of Jdescribing
the contribution of food 1nt;kt i3 to be achieved. Social changes
and behavioral cangee taking place during the study cannot be
ignored.

Finally, it is emphasized that what is sought is not a "yes/

00" anawer but a quantitative deacription of the relationship between

a tanje of food intakee and diseases in the community. Obviouely

this imposes speclal demands.upon the deaign and analytical spproache
S5pecitic Objective 11 To develop a functional clase-
ification of nutritional status ss it relates to ex-
pression of dieeass.

Thie may be scen as an objective in 1lts own right and as an

intermediate stage in the exsmination of the relationahip ot

food intake and disease sxpresalon. The primsry focue would bgv

esassssment of nutritional etatua with regard to the adequacy

of the energy balance, both ahort term and long tesrm. However,

it may ba appropriate tc .nclude other parsasters of nutritioanal

asssasment, particulacly where it is oulpcctid that inadequaciss

ﬂ

of specific nutrients may bes confounding veriables in data intec-
pretation.
Specific Objective 21 To detsrmine tha relationship of
nutritional status to vulnarabiiity to etress and/or
discase expreesion,
Agajin .this may be seen as an intermedisry etage that would both
844 credibility to ths overall rslationships that might be obeerved
and provide information sbout mechanisme. If indced it ie poealbls
to idantify parameters in the host that reflect both nutcitiocnal
status and vulosrability, the research may result in battar
indices of nutxitional status. Coneiderationa eiwould be given
to measurees of vulnerability that have been elown to bu eeneitive
to mild and soderate degrees ;t food deprivation, and to relate
cloaesly to dlasase expresalon. Of particular interset in thie
regard will be parameters of the ismune cespcnse.
Bpecific objective 3+ Identify the specific contribution
of total food intake o nutritional etatus.
The aapecte of nutr{tional atatus that axe of interest are thoes
which may ralate to vulnerability, and thoae which may be necese-
ary in order to control for confounding specific deficlenciea, where
thers ia thought to be s problema®, The design and analysie of
research in this area will have to take into account the contri-

bution of othar factors saacciated with tiis biolugical and sociasl

*Some micronutrient deficisnlies which eeem likely to occur in
certain settings and be confounding vacrisbles: Iron, zinc, vit-
amin A, folic acid, riboflavin, pyridoxin, thiaamin.
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enviroament whick a3y affect this reiationahlp.
Specific Objective A: Establish the validity of 1link~
8ges in the total syetem that relates food intaks to
dl-cu-‘.
1€ the research design foliows a phasad appruach in which coe~
ponent linkagss are examined (eg. the specific cbjectives out-
lined sbove) then {t will resain necessary to tsst the hypothe-
tis {n the totsl system--that 1ls the sxamine the relaticnship
bLetween food intake and expression of disesse In the community.
3ivce the underlying objective of the reseazch is to provide
information relevant to planning and ultimate improvement of
husan health, it follows that the final teat of the hyp~thesis
should be conducted in a setting that would have relevsnce to -

eventual operasticnal programs.

3.) Rasgaxch Dzalan

In considering possidle approeches to achlievement of the
above cbjectivas, a number of patential 9-llgnl have beea con~
sidered. It is to be recognized that there i{s s continuum of
rasearch endesvors that relste to ultimate applied goals,
telating to the improvement of the nutritjonal health of
human populations. This continuum may be considered in terma of
types of ressarch in . sequance of stegaes (ses table 1) which
aight normally follow one from another. Ae new information
arises i1n the baeic science laboratory, or i{n the fundamentsl
studiee of the social sclentlst, {t graduslly finds its way into
the dealgn and conduct of ressarch at a more cpecetionsl level.
Questions srising at the level of spplied operation may in turn

provide etimulus for baeic studiee,

greadiont
Epsdwminiogy Btudy

Individuale;

chenged 1n Anidivige

Analytic Epideaioclogy:
thoes who were esposed to A?

~1s gredient of A (putative

cese) acroes populations
ferent A's and their inter-

actions correlete with
Is there e gradient of » in

Descriptive Bpideniology:
=how 60 gradiente of @if-
(predict) gredients of B?
=Portuitous ewxperiments of
nature ( cohort studise)—
=Wore those who now heve P
previously sxposed to A?
=boes B change in Jndividusls

scross gorpuniting’

associoted with
of B (eutcome)?

Coavsunit e

s A te
=Does the pagh of P Ih 8 ppee

uale?

Experimental Epideminiogy Btudy
BUBLIY chanye when A Ls chenged

Systems Analysisi

Exparimental

in

Case—control study:

in

Meture (i.s. pstients

present with cxitiosl
defects and sywptoms
which gcan be astudied)

Clinical Rxperiments of

Observations

They may grov out

TABLE 11 RESEARCH CONTINUUM®
of the results in the future if

benefits ere shown by the techni~

ques listed above in » logical

steged manner.

considered suitable tor research

® Pudblin Reslth programs sre not
on this topic.

Clinical metabolic studies

Test tube research
Animal stodies

Studies in this column sre planned
experimental (intervention) studies
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In considering the cbjectives of the preseat ressarch,

it is clear that the required investigation is st the levsl

that might be called descriptivs and saalytlc epldemiology and

systems casearch. At a later stags, to establish causality in

the describsd relationships it may be nscassary to perturb the

stems through experimental epldemiologic interventions.

ay
ches to the fessarch deaign sre cutlined

Three broad approa

below togsther with assessmants of their probable strsagths and

wesknessss snd potsntial sdvantagss snd dlssdvantages.

BYSTEMS APPROACH

1. Why?
Even the most direct physiolcjlicel liaksgas Letwesn nutrieat

or ensrgy intake and vulnerability to diseise ere not isclated,

wvhether present in individuals or in communitiss. Rather they

occur as
cribed and illustrated, as shown in the accompanying figure.

pactes of lsrger scoloyical systems which can be dae-

Theratore it is essential in the develogment of & strong atudy

deajgn, to possess suflficlent uanderstanding ot the larger systea

to sharply focus the particular resesarch quastions. §6ince

anawers sce likely to come plecemseal, »nd tinal couflimaticu may

sequire an intsrveation study, it becomes imperative that the

raseaarch design be tinely tuned for snawerling specific qusations,

which w. 11 parmit quantitative assessmant of the hypotimsls.

Dafinition of t>e system has 8 second puiposs. The systcem may
reveal additional subjects of interest, such ss tlLe delineation

of causal links and may identify areas for intecvention which
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vere previcusly not suspected. This process is also nscesasry for
the atructure of & system of evaluation of the relevance of
chalces over time.

2. What?

The aystams approsch can be expected to provide two principal
forme of guidance in research deeignt a. identification of key
variables in the community from the perspective of both the
inveatlgators and the subjects, vith estimates of the rangs
and levsl! of importance of these variables; and b. a coacept-
ualizaticn of the relations between these variables in both
biologlcal and sociocultural terms. Of unique {spcitance fs
the definitica end eetimation of the repercuseions of disease
in one individual on other msmbers of the community.

3. Bow?

Through collection of demographicr, ethnographic, bilomedicsl,
morbidity and mortality expariences of ths cosmsunity s working
assessacnt of the nutritional intake—dissase vulnerability link-
agee i3 mada. Tiis is not intended to be exhauative or incoantco-
vertibly suthoritative, but rather to be a broad brush outline

of the key features of the group. From this, judyements can be

made aa to the identity of the significant problems, and the likely

sorts of streas which make [ revicusly lﬂlppa:tnt dia_ase suddenly
manifoust. These problems can then be given pruminence in the
study Jdeslgn by & higher focus analyais of the physlological
functional systema involved in the particular socurce of identi-
fied discase risk. These systems are studled in terms of both
baseline tunction, snd tunctional reserve under applied streas,

along s scale of vulnerability from that existing when there is

v

optimum nutrient intake, to thst of high riak (pre-disease)
(tigure 2).
V. What Higkht the Approach Mean in Practice?

After the camaunity has been selected the first atep would
Le to obtain svallable information on the coamunity, eg. clima-
tic, demographic, soclo-economic, farming system, henlth care,
morbidity, etc. fleld work would be done by a croes disciplinary
team, eg. an epidemioloc iat, anthropologist, and agricultural
economist. Initially, a "feel® for the village, {.e., its
demography, soclal structure, economic differentiation,
diet patterns, and eanitation would be obtained to gain a
preliminary view of the nature of nutrition and discase
probleas, inciuding their lpcldcnco in difterent sections of the
Cosmunity, and their perception by the people thumsalves.

On the basis of this broad view detailed case studies
would be done of houeeholds from differnt sections of the
comaunity. The focus of household cass studies would be on
identification and appraisal of nutrition and disease problens,
and an assessment of their significance to tha housechold. Quss-
tions such as "how doea behaviar of the houseliold change to
reduce {ts nutrition and disease problea?®; °Why is behavior
not already modified in this way?®; °What would it taka to change
behavior (tnr-lng pPractices; food selection, purchases,
preparation; hyéleno. etc.)?2"%) *To what extent, and with what
significance, could behavior change within the houaedold to
reduce the saverity of its nutrition and discase problems?® would
be asked. Cosplete tabulations for each meaber of the family
from cbzarvation or estimate of such data as age, eux, height,

wsight, food intake, energy expanditure, health status, and



+

o

-,

~iGuUwr

p—

[
{4

Jb'c

Lid ‘ Lac e

tmy i pes 1|,

i

MGt

AredasT

1 N

Lo Gica
NcTi AT 3
. VOLNBAS

.
¢

Fu

Canenes,

RINCOmY
il Lan
! Diserge

Non €

e

.
H
'

“t

“manan

.
.

juaunso(d G[C{D'{EDAH 1sog

PuTmow

STV

. .

/"

VTR

NUTRERT

(

12

diseass history would be obtalned. Such tabulsticas would repre-
sent, in wmatrix form, informaticn on variables serving as indi-
cators which relatss to the elaments of 2 ‘systems map® (figure 1).
Yor each individual csussl links wauld be postulated betwecn
intaks, nutritional status, diseass and {mpairment. Links
would also be traced betwesn inrdividuals to ldentify, for exam-
ple, how one household member's infection becumes another’e stress
or his/her incapacity for work, or nursing, reaults in another's
low intake. An assessment of these linke will provide the basis
for aasessing the aignificance of nutrition and dissass
impsirments within the household.

The community as 8 whole can be viewed in a similar way.
Yor example one might ask "in what way can nutritica related
disecase be reduced by changes of bshavior within the cossunlty?®
*which espects cof the communities nutrition and dissase problems
would be moast important to attack?®; "By what measurcs?®

At tlLis po‘nt them might be soms uncerteinty about a variely
of matters foc sxample, the numbsr and nature of pecple {sccio-
econoalc category) sffected by specific nutritl ou and discass

problems. The contributions of nutrition and discase impair-

ments to subsq quant and wider impajrments sffected thriough dif-
ferent pathways (eg. impairment affectinmg farm ocutput, food
availability, food ln;nko and food intake as it affects duratica
and extent of impairments). Concsivably, thie uncertainty might
ieply further uncertajinty about mattere such aa ths signlficance
of dll.c..:npal:-cntl, at what points of the aystem interventica
would be most sffective, how far "packages® of muesures will La

necessary, and 30 on. Decisicas will then Le roquired as to what
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information will improve confidence in the identitficatiom,
design, and aszessment of interveantions snd whether the cost
of obtaining such informatlion, including sxpenditure of the time
will warrant collection instead of proceeding directly to the
design snd implementation of an intervantion.

In tha avent that more information and undsrstanding is
necessacy, the next phase of work might rsnge froa simple survey
work, to an spidemiologicsl cohort study, to cosparative case
trisls to laboratory, or metabolic unit resesich. Whatever work
is indicated, its purpose and application, the degree of accuracy
required, and the type of information required will be clearly
defined. The design of the study-—or studies-- will be specitied
accordingly. The results of the research will ;l a rasult have
immedinte application, and will lead to the identification of

relevant probless and design of sppropriste interventions.

AN EXAMPLE OF AN EPIDEMIOLOGIC APPROACH
Introduction

This exaaplae repreaents cne spidemiologic method which might
be used to produce guidelines. for resesrch on the relationship
of food intaks to the expression of disease in cosmunities.
Thers are many valid but dltt-x‘nt wsys.-to spproach such research.
This section will discuss some of the wvays in which epidemiolog-
{cal rosearch can be of value. Epidemiological studiss can be

divided into duscriptive, case control, cross-sectorial and

-,bort studiss. The availability of rssources, the questions to be

answered, and the populations to be studied will determine which

of these methoda should be ueed to asnswer the ressarch queation.
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It is likely that descriptive and cohort studies will be
of the greatest value, that cross-sectorial will be of little
value, and that case studiss may be adviseable in special cir-
cumstsnces.

The bulk of this report will describe the use of the
cohort spproach, becsuse of time constraints and because we
believe that it will be usually the most effective of the epi-
demlologic methods in this research. This does not imply that
there will be a biss agalast Proposals using other epidemioclogical
models whiich appear to have characteristics needsd for auccsas.
In any case, many of the statements made in the methodas of pro-

cedure section apply to all typss of epidemiological studies
which are liksly to be proposed.

The Cohort Approach

For the purpose of this section an espldemiologic cohort spproach
to the hypothseis that mnutrient intake as measured by energy is
is inversely relatsd to dissase production in the community wiil
b..dllcu-lod. It ahould be uncsrstood that while in thia example the
independent varjable could be measursment of nutritional atatus,
lov,l of sanitation, medical care svallability,etc. In more compli-
Cated designs combinations of these variables could be tested.
Whila such dssigns would add to the cost and complicate the
analytical problems. This could be done if neceseary for achieve-
ment of the rescarch objective. Such designe could prove to be
necesssry if the respsctive contrilutions of thesa latter variablee

are a part of the assessment of tis rfelationship. Por our purpose

a cohort appreach which relatea the indepéndent variable at several
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discrete levels of magnitude, or as s continucus function, to
ocutcomas, as diseass -xproi-lonl. is proposed. Actually the
design is not only a prospective spproach, but embodies a long-
itudinal coaponent, in that both the indepeandent and dependent
varisbles will be re-measured st pre-detsrmined intervals, taking
season changes into consideration. This will provide not oaly
for surveillance of dietary -changes but, if the lnt.IV{l- are
not too long, for a dissase aurveillance capsbility of greater
relisbility. Food intske messuremente will 81sc be made more

xeliable.

Rethod of Procadure
A. Belectlon of communities and their descriptions (-.. page
dlscuesion of comsunity selection).
1. Several communitiea should be selected in order to insure
range of variability in the independent variables, and repli-
i1t unforeseen complicstions prevent execution in esch.

This is necessary because the in.tiatioca of a major long
ters study in only one or in toa few communities creates an
unacceptable risk, that an unexpected evant in a community may
comprosise or dsstroy the entire atudy. If possible ons shall
be prepazed to capitalize on unaxpectssd events. Furthermoras,
1f » grester number of communitiss, which will ultimately be
coapared on 8 number of other variables are enrolled, a broader
fanga for gradients of intake will be assured.

a) In this design communities hasll be selected prepresenting
magnltude of disease incidence or prevalence in accordance
with availabls 3ata, Rvery effort shall be made to vexify
the data using available information from all relevant

sources, including local health ceaters and mlalstzcy

b)
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authorities. An rangs of magnitude of disease occurencss
aacung thess cosmunities will assist in ascertaining
whether the relatioships, if found, hold over the range of
disease magnitude.

Communitiss selected will have dumographic, environmental
and eocial attributes, sicl as size, population distribution
of ags and sex, sanitary status, and availabiiity of medical
care vhich are comparable. MNote, if a desiyn ia suggusted
which includes assessmeant of variables contributable to the
diseass statee, then the comsunitias “should have a range
of such vaxiables, albeit the populatiocn to be etudied
should be increased.

8ince the disesses which may be crelated to nutrient intake
could also be related to sanitstion and available medical care,
these variablss must be included in the study, and
efforts should be made to select communities in whiclh saclo-
sconomic status is not so dispsrats as to celate disacase

to affluance, particularly the pospession. for sxample,

of water supplias and sswage disposal facilitiaes or acceas
to medical care. It {l recoynizsd that in populations with
divergent {ood snergy intakes £t is likely that high intakes
will often be associated with increased wealth. However,
it is not necessary that small diffarencos in affiuence
which alter ensrjy intakes, must alao alter other variablee
thought to be related to disease express jons. It will bae
the rosponsibility of inveatigators either to select com-
munities in which confounding variables such as these are

ot euch a low level that the study is not compromised or

to suggest methods of contxolling on theae variables.



B.
1.

4) Because the study will be prospective in design and will
tequire a roa-o;lbl. lenqth of time, and since spin-oft
or continu_lng Tessarch may be indicated, it will be desir-
sble that rsasonable evidence or coantinuued cooperation
and stability of the community ls avVailable.

d) Ruscnable assurances of community participation should bae
obtained by the applicant reseamcher before submission of
applicaticas.

£) There should be no other conflicting resesrch cr other
promotica of health activities in the community, or nearby
communities which might interfere with the execution of the
research design,

9) In wany case communitiss {n which other studies have been
canducted may be of special value becsuse of an accumulation
of svallable information which will be helpful in the

conduc:ing of the research. However, it should be csutiocned

that communit {es should be avoided in which pravious studies

have failed because of 1lack of cooparation or in which

there is reason to euspect that cooperaticn in a new
investiyation may be affected by the populstion’s fatique
at being overstudied,

Approach to Mutrient Intake

The measurcmant of nutrient intake shall take the form of
quantitative and qualitatlive distary surveys of food con-
sumption by families snd individuals in the study population.

An adcquate sample of the community population, properly

representative of the demographic charscteristics of the

populations shsll be drawn and eurveyed for such intakxes.

Yutriticnal etatus as measured by appropriate standardized
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historical, anthropomatric, clinical and laboratory methads
sliall be part of the initisl survey and at selecteuy intervals
thereafter. Thae specific nutritional methods chosun will
dopend on the hypothesis teated, It is possible that by
serandipity, or deaign, the dats obtained from this type

of study may permit analysis of such s nature that compari-
sons betw_gan disease expressions and other indepundent vari-
ables auch rs nutritional status may be .made.

Measurement of the Dependent Variable——Disease Outcomes.

1. A surveillance system for disease events and prevalence will

2. All morbidity shall be

3.

be a vital component of the design.

recorded irrespective of whether
finite diagnoses have bsen aade by hsalth cwiters or visiting
health perscnnel, or the illnesass are undiagnosed but recorded
88 sslected signe and aymptomg. A method of validation shall
be proposed. Validation of many of theae {llness events
may be desrived froms health centers and schools.

At the intervals of re-axamination of distary intake ana
nutritional status such records shall be assexbled, valida-
ted and collated for systematic cetrieval. The interval
examinations of nutrient intake, nutritional status and the
collection of intervening illness data ahall permit time

asriecs enalyses of the interrelationships between these

avents as well as a measucement of possible fscdback mechanism,

Analysis

Tho appropriate analyses wlll be contingent upon the method
of sampling and the precise form in which the data are
tollacted. lowever, the cutcomes shall not only be total

sorbidity (and mocrtality) but diacrete disesse entitice or



coaatellation of aigns and symptoms.

E. Pllot Study

1t is cbvious that before embarking on the full field study
the methodogies should be tested with & ssall scale pilot
study. Evidence of the validity of the inatuments to be
ueed shall be dc.%}txltod ejither by the investigator's

previous experlence or by such a pllot study,

EXPERIMENTAL EPIDEMIOLOGIC INTERVENTION STUDIKS

1.)

2.)

3.)

Intervention studies are very complicated and involve ethical
considerations thersfore they shouid only be performed when
foformation from other sources gives evidance that the hypo-
thesis to be tested are likely. Oane kind of evidence relates
to the elucidation of melhanisms (ilnkuqol) betwveen dietary
intake and disease expression, from animal and clinical exper~
iments. A second relatee to the finding of overlapping posi-
tlons of thess linkages in man. An sxample is the relatlon
Letwsen nutrition in pregnancy and infant morta lity. Docu-
mantation avallable for enargy effecis are birth weights.
Widespread evidence that birth weight is assoclated with
infant mortality equale two overlapping links. The total
chain now neads to be documented. The third linkage relates
to the magnitude of the problem, l:o. prevalence or incidence
of the particular type of malnutrition and the likely pro-
portion of illness or death due to that malnut:cition.,
Intsrvention should be as sisple ae pusaille. For example,
unless non-additive Interactions are likaly between various
interventions, only one intsgvention and its coantrols should
be tested.

The deticiencies and interventions boing examined must be

\.)

5.)
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appropriate for the community being studied. Por example
calories are unllkely to be limiting in obesy women. This
requires;
a) Careful baselings cobservaticns of study populations
b) Testing of nutritioaal interventions and control inter-
ventions under carsfully coatrolled considerations for
safety and effectivaness,
c) Pilot testing of interventions in similar communities
to assess accsptablility and the axtent of replacsemant.
One must be sble to identify the effect of the intervent ion
sepsrataly from the effects of all other (confounding) factors.
This 1s done by
a) Randomization of interventicas or matching,
b) Use of sppropriate controls such ass
1) Placebos ( in some circumstances eithical considerations
will ‘aot sllow)
11) Individuale as their own controls and crosas-over designe
-441) DouLl: biind acsesssent (blind assessment may be
difficult with macronutisats)
When interaction of interveatione 1s not sought there should’
be a clesr dascription, or experiment control of the major con-
founding variable on digease. For exanple:
a) In a study of measles as an expression of nutrition,
measles antibodies should be measured in diffecent inter-
veation and control groups, either to mathch for analyaes or

to assure that induction of treatmunt was random

b) In study of febsrile illnsss, juqunization againwt spidemicas
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which atrike comparison cosmunities srbitrarily but not
st random, and c.uld destroy compsribility. (dote: Mot
every putative confounding varisble cannot be measured. A
strong research design will identify the important ones, and
randcalze the others.)
6.) Whan possible “positive® cantrole wshould be designed to pro-
vide s relative msssurs of the iatsrvention's effect. For
instance, general health znd envircomental measures ere

thought to be measurably cffeoctive in affecting the ocutcome.

If this is so, and nutritioa interveation results in no effect,

the latter findinge is clearly not dus to inadequate measure

1f outcomas (an importsnt considerstion in fleld studies) and

aven it px--;nt it may not be worth following up. Positive
conttols also control for placebo sffects.

7.) When communities ars the unit of analysle 3 to \ for each kind
and level of interventioa is the minimum number of replica-
tions. Less than this number practically sxcludes studies
of a gradlent ¢flect across cammunities.

Analysis of gradients of intake ecross individuslas that do
not control for self-selection, and other biases by exper iman-
tel design will produce ro bstter svidence than descriptive
or analytic epidemiologic studies, unless the results are used
to explain cossunity sffects. When community effacts ere so0
explaincd they aquire greatsr credibility.

8.) As many Intermediary varisbles (1inkages) between intervention
and outcome should be messured as possible and the variables

should all change congruently for tha interference that inter-

vention caused the outcome to be credible Including the timing

of ths elfects.
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9.) The outcome measured stould have a public hsaith reievance

for example death, observable Jisease, usa of health care

£ssource, stg.

i0.) All results whether positlvs or negative shouid result in

strong inference {power analysis).

SELECTION OF COMMUNITIES YOR STUDY

l.

In general, comsunity studies should be evaluated for their
potentiel to produce information which will illuainats sig-
nificant problems in our understsnding of the interrrelstion-
ships betwesn nutrient intske and dir 1 responss. Studiee
should alsa be svalusted for their potentisl ispact on the
bealth and nutritional status of the comsuhities under study.

A broad sample of communities and problems should ba studied
to covar a wide range of environments and social settinga: rursl
and urben communities representstive of particular classes of
problems, comparable problems in different parts of the world,
different kinds of problems within ‘the same geocgraphical aress.

Cosmunities should be salected such that resulits will be

broadly gnaralizable, Except whers sel-ction may {llusinate soms

important general rslationship between nutritional intake and
dieesss it would be beat to avold communities with unique
conatellations of envirormentsl-socio-culitural fearues, cosmun-
ities in the process of recovaring from some prior dleequili-~
brating strese (including previocus interventions, natural die-
caters), and cammunities with reasonable likellhool of under-
golng some major political-economic shock during the perlod of
atudy.

Coxaunities where prior interventions have taken place, though

desirable from the polint of view of having an extaisive health
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dsta base, shax13d be judged sppropriate only 1f the effects
of the interventions can be deemed not to interfere with the
collection of quality data necessary for propossd rsasacch.
Communities selected should be able to be compared in demo~
graphic, envigonmental and social attributes auch as alze,
demographic structure, socio-eccaomic structure, access to
marketa, acceas to atate (health) servicea, etc. Depending oan
the speclfic research designs, comsunities suat mest cituria of
of size (large enough to grsde reasearch results, yet manageablas,
glven project rescurces), homogeneity (differences where ralavent
must be able to be identified and quantified), and faasibiiity
{cosmunity structure is such that project cen be exacuted in
the amount of time saviaioned).

In gensral, it is desirable to sslect coamu:vitiea from an

srea whare ther is an existing data base on the subject of
health and nutrition, to facilitate the preliminary researcch
stage. -

Projecta ahould not be in competition with other hsalth-related
projects at the community level which might be disruptive to
the community and lnvo.tfgltOtl.

Cosmunities should demonstrate poteaantisl for ongoing local
participation in the project, and regional-dationzl] participa-
tion and cooperation of host country institutions shall be
assured. It {e deairable to locate projecta vhere thare is
soma sasurance that local participants will benefit and where
projecta may have some impact on the state grovernment‘'s sensi-
tivity to tha need for further sttention to problems rslated to

health and nutrition.

ETUICAL COWSIDERATIONS -

Bthical considerations dictate that people should not ba usad

88 mesns alone. PFurther the pacrticipants must be able to glive

thelir informed consent to the study. This requires that pac-

ticipants understand the harms and banefits of accepting to
participste and that they participate voluntarily. Herm maybe
ethically acceptable if counterbalanced by benefits to the
same individual and pacticipation is voluntary.

Benefite may accure to cnaself, one's family, onu's comaunity,

one's country, humanity, sclence:

a) Individual-~family--community: . Posaible benefit from inter-
vention and seuured benefit from other activitiea (wg. medi-
cel cara)

b) Country—immediste applicability ot knowledge {now slways);

training of {ndigenous wo kers and profeacicnasl

c)Humaaity, science, only if well done.

‘Harm may bs limited to short term inconvenience; rlak or Lerm

but the pol-lblilty of long term inconvenience, risk, or harm

eaxists #nd muast bLe made sxplicit.

Voluntary participation:s If short term need is high thie

will be s strong incentive to pacticipstion and short term risk

will be acceptable; long term risk will®' Lu even more accepti-

bla. This situstion constitutes cosrcion. Therefore the
recsipt of program banefits (eg. siedical cars) must not bs tied
to participation..

If thore {s a miniaum Pssticipation rate reyuired to sustain

funding a Community will bring pressures to bear on indiiiduale;

thus the voluntary aspect is impaired. Benefit/harm ratio
suat be incrcased,
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Relatiocaship to indigeacus sclientific colleagues are an area
of concern. Dets collection 1e mining, whereas, data analysis,
thinking, and processing add ‘velue’. Processing should be
done with indigencus colleaguss aad they should be involed in
research design and analysis. Data generated must be avail-
able to schclars in the country and elso to internaticaal
culleagues involved in the research.
Other issuee to be considersd are thats
o) Health and nutritionsl (bumaniteriasn) benefits should not
be excluded from participants cn the basis of resesrch d;llgla
b) The existence of a sclentific project in a comsunity should
not result in the exclusion of other Lenefits to the comsun-
ity which would otherwise bave accrued to it, o3. eaviroa-
mental eanitation, electrification, family planning by
governmmant. Projects can ensure that villages remain com-
pazable In spite of such imtroduction by insuring that invec-
duction of auch beneflts is coacurrant in sll comsucitise

under study.

METIODOLOGICAL COHSIDERATIONS FOR RESEARCHU DESIGM

Concepte of 1llpsss and health

s). Culturel definitiocas n;d attitudes towerd jllness: %ose
the poupulation uniformly label gesnerel syndromes ss illness?

Are differential rates (eg. mals/temule) of certain typss

of morbidity dus to real diffecencee ia blologicsl-ssdicel

terss or differential reporting? (1s it acceptable for

males to be *i11% when they haws Lhe same symptoms as

would be acknowiedged ss “"illneas” Ia women?)

b). Cultural concepts of illness and health: In general, how

do these affact lllness reporting? What kinde of reporting

26

of generalized syndromes (not necessarily labelled as
®illness® in the culture in question) can bast yieid
evidence on quasi-illnass (possibly nutcition-related) statas?
@.) Cultursl perception qf basic probleas, health-nutcition
priorities: How do these illuminate problems, suggest
research priotitise for cooperastion?
d). Culture beliets, attitudss, and practices related to dlat-
1llness: What pathweys 40 they sae between nutrlent intake
and particular clasees of illness? What therapeutic distery
measurss do they follow, comceptually snd practically, for
pacticular clisses of illnsss (particular soclal catcgories)?

How might thees belp establish research priosritiee or types

of interventions or saks interventions more acceptable?

2. mummnm

Emphaals is placed on the relstiocnship betweun nutrition snd
infection, and etudles cosmonly focue on the ismune systes as

a functional indicator becsuse it is seen as a protsctive aystea.
Uafortunately what little evidence thare 18 regarding immunol-
logical Runction in severe and mild malnutsition is not conu‘.tcnt.
Some of the lack of conejstency is probably due to variation in
methods amployed and their sensitivity, snd in interpretation of
changss noted. 1It-is strongly t-phn;lxod that sny propassl that
involves immuncloglicsl parameters ae functionsl tests for nutri-

tional state should be svaluated with caution.
Manaacment and analvsis of data
The usw.] fall-safe protection of the aclientific commun-
ity agalnst improper analyses of data and incorrect infer-
ences is the replicatican of the observations or the experiments.

For lsrge scale community data collectlon or experimental studies,
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thia repetion usually 1s not possible. The possiblity of

incocrrect analyses and lafercnces could be ainimized by maklng
the raw data svallable to the scientific-commnunity at large.
Buvever this slculd be done only if privacy of subjects is
protected and the inveatigators are given adequats time

to do the important analyses thesmselves. Wider release of

data requires battar descriptioa of data collection techalques,
docusentation of the quality coatrol for dats collection, data
files bullding, the presentatioa of distributions and summary
statistice for each variable, and description of the data tapes
to be released.

Neow process control measures will be needed

to assure that data are 90 presented.

Cautionary notes based on past sxparisnces with population atudies

a). In aelecting groups for dutscyantion studisg care should be
taken to avold using as a basia a variable which will be

influenced by the intervemtioa. This le because of the

natural shifc toward the mean {n both grovpg over time
whlch will cliscure any beneficial effect.
b). Intervention atudles must coatrol for all nutrition variables.
c). Dletary intake atudies a8 currently odne, are very imperfact.
d). Clinica'-blochemical indices to "o with many micronutzieats
ares quite good IF controlled for physiological varisbles,
but indicea to do with energy intakea and/or utilization
are very imperfect,

e). Cazrelationa between clinical-blochemjoal indlces of nutri-

tivnal status and measurements of nutlent intaks are poor

for some nutrients.

f) . Iatervention etudiee in cosmunities are gensrally less

scneitive than coantrolled mstabolic studies in demon-

28

strating relationships betwean two or more clinical
variablsa, particularly when csuss and sffuct are tho issue.
However findings fros coantrolled matabolic studies may be
difficult to demonstrate in community studies becamse of

ths many uncontrolled verialLles which produce background
nolse. A failure to show a relationship in csmunity studies

does not imply that the relationahip is untrus, or unimpor-
tant.
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S8OME EXAMPLEE OF INDICES TO BE ASSLESED, EIC,

Ranges of Pood Intake

(aiven factors*, ranges of
energy, nutrient intake
for different sgs, body
size, sex, illness
categories)

Surveys on food/nutrient
Intake:

(Availabili
Consmmption), according
to1 agae
sex
faaily structure
and size
social clsas

community factors

*Factors effecting absolute
requiremants and absorption-
illness, Physiological state

TapLe 2 Cconmmivey)

Illness and Syndromes

Indices of Nutritional
Status

Anthropometric

og. Skin-fold thickness
Midarm circumference
" Wt=-for-Ht
Ht for age

Hasmatologic

qo Cx
Biochemioal
og. Parritin Al
Albumin *
Transferrin
Complement C3
lron
Zinc
Co
Policin
Vitamin A
Vitamin C
[ 178
Clinicsl sssessaemt
og. Xerophthalmin
Pluckable Rair
Radiological

og. bone age
Metsphyseal integrity
etc. ete,.

TABLE 2

Indices of Dissase Vulnerabilit

Cell-mediated immunity
Skin tests
T cell number ¢
Bumoral factor»
Opsonic function
Antibody affinity

Phagocyte function
Intrecellular killing®

Leukocyte mobilization responsss
Mocosal clearance of parcticles-
Zpithelial cell-receptor function
Etc. , etc.

*Requires more venous biood samples

As fer as poasible, all the indices
should be accurately quantifiable.

Outcome

TrupeacT

" Infections

ey+ Pyrogenic
parasitic
viral
sycobactarial
ks, )

Deficiency disorders

Diarrheal syndrome

Ill-dafined febrile
iliness

Metabolic-touic
discorders

Psycho~behavoiral
longevity

Nenarche
Bte,, ete,

=Decline in pbysical sctivity

=Anorexia
=Weight loas

=Pemanent seq.

~Impairsent to mother's
occupational competance

=lmpairment to male's

occupational comwpetence

-~lmpairment to social
competence

-~=lmpairment to financial

status

~Impairsant to sensory
functiont
Sight
Reaxing
Taste

Morbidity-Nealth resource
usage
- § dsys out of
»chool
work
=Rousahold mismangement)
Adult
Child diseane
Child care
AGult/Child nutrition

N\

Community Impect
prT TR - T

=incowme maintensnce end
growth of income

=socia)l security
=aduoational levela
=Productivity
=®Ouality of Lite’

Best Availavle Decuseent

-——
H

S
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NUTRIENT [IMTAKE AND UISEASE RESPOMSE

Aress for future research
R.K.Chandrs

1. Evaluation of the adequacy of humoral, call-mediated and

secretory {msune response to coaventional fsmunizatioa
procsdures and the effactiveness of vacciae-induced
protective {mmunity.

m chofce of the fnfectioa to be studled depends upon the

prevalence of the diseass in the community. ln many
daveloping countries, sessles would be an obvious cholce.
The study could lock at the fmmune response to live
attenuated and killed vaccines and correlate it with
autritional status assessed on a number of parameters.
This would be followed by a careful study of the
vaccinated group for the neat 2-3 years, and noting

the Incideacs of measles.

2. Is fspatred tomunccompetencs 1A URim:uue. It10n & threshold

phenomenon or does 1t alter progressively with increasing
severity of deficlency ?

This questioa nexds to be answersd for postnatal as well as -

tatrauterine malnutrition, Thers §s need for the
assessmeat of {smaity functfon of mildly and moderately
undarnaurished childrea and adults snd of fnfection-
related morbidity and mortality. For some speciiic
autrient deficlencies, e¢g froa, altared imune responss
13 & threshold phenomanoa.

3. Defisition of the role of materna) malnutritioa {n the

gnuwgcnuls of low birth waight and assoclated
scafred {smunocospetance.

This say ba achievad by epldemiclogic correlative studles, and

gmphyhctl: or tharapeutic latervention studles.
he difficulties of the interpratation of the data
svallable ta dats should be defined and appropriate
corrections bullt into the proposed study. Eg matching
of groups for antgmatal care, matermal halght, socloeconn=ic
grade, family size, atc. A frequent drawback of many
Yished reports 1s the lack of data on total nutrient
atila of the mother, facludiag that supplled as
supplemeat. The many ether detsrminants of birth weight
{ evtltined in 2 ruceat W& docisent MOI/LBW/I8 ) should
be lalen fmls comsideration. Also, indices of biological
competencs should be ecpicyid for assessment of the
effacts of autritions] suppleseatation, ratiar than
birth waight aloae.



4. Assesssent of the awtritionsl asd tmmmologic correlates ef

peitogparstive sepsis and llfltﬂol.:‘lﬂ.' Mspitalized
patieats

Such s gvalustion wosld highlight the fndicas tast poiat to
8 diga-riak [adividual. This should be antended by
stuties o8 the iacidenca of afection and tmmnodeficiengy

I patients gliven dalfbarate sutriticoaa) suppleseats to
carrect metabalic balance.

S. Evaluatioe of the sutritioeal and tammolejlic status of oVd

tsdlrldals and 1y correlaticn with the lacldencs of
disease.

(ptdenlzlagic correlative a3 wall a3 fatarveaiiza stedies are
regeired In tais area,

6. Assetsment of the sutritissa) and {ammelogic profils of

satieats with cancar asd its corrulatica with
tocidency of tafectioss 1]lnass.

Pregaglactic sad tharapeutic supplementation to bring thase
tadividials {ata pesftive metabolic Balaace 1hauld

Se attemgtad and correlatad with the cccurrence sad
trpe of lafectices,

7. Camglicatioms of fafecticus diseases 1a rvlatica to astritionsl
statas.

L ]

Trers tsspaacity of morbidity data s tadividials with uild ta
wmoderate autriticasl daficfencies. Also, subjects who
Adve bern {oacized when thay wers wdarnourishad may
be at greatar risk of dewaloping {mmunopathalogic
complicatizas of fafectioms] o3 severe Arthus phencmgnon
-1tke 111ne3s {a salaourished allérea pravicuily vaccinatad

with Vive attenuated messles virus and subsegueatly exposed
to natursl vira.

8. lectdesce and saverity and matwral history of atopic discass in

pesmlations with raspaat parsiftic fafestaticas sad
alevated 1gf antidodies,

9. Evaluation of scme 23pects of tmmunity in wndernutrition that
Mave teen lasdcquataly atudied or sat studled at all.
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MUTRITION, MALNUTRITION, ANS BISEASE:
4 S0CIAL SCIENCK PEASPRCIIVE

Joha Osgeod Field
The Butritisa lastitste

Tults Oniversity

Bechstound Paper for the Vorkshep oa Mutriticaal lateke sad Discase Respense,
Nyasais, Messschusetis, Sspteaber 15-29, 1928,

AUTHOR'S NOTE

My assigamant is to writs sbout food 1atake and disesse resspunss
from a socisl sclesce perspective, Thia is akin to asking sn astromnomerx
to sound iatelligent aftsr pescing through s microscope. Oau bas ths
wacoafortable fesling of a diacipliaary aismatch — protozos and pacs—
mscls oot being the stulf of which galszies ate made — and womcthing of
a macro-nicro sisastch as well. “Functional competency,” bowever speci-
f1ad, 1s probably best studiad by maticulous obsarvatica of fndividusl

A behovioral scleatist with knowledge of mutritioa, medicine, ot
1itical sclentist whose limited

Central casting may

casas.
bath aight be up to ths task] mot so s po
forts is with brosd-gsuged patterns and processss.

have mads 8 mistshe.

Morsover, wy scuse is that o “etsts of the srt” conceguing autri-
tion and tafectloa exists im socisl aclenca. At lsast | know of nous.
Sor do I know of any social scleatists who might claim otharuiss. Thars
may be doctora and autritionists with an acquired wisdom concerniog
socls) aystems {(NWrey, Mavarro, Scrimshav, and Mpyer, smoug othess, come
to aind). Ths revarss doss mok hold, bhovever. Wuat soclal sciecatists
kuow about the food-health mexus 1s sxtremaly limited, atrlctly oon-
techalcal, and ia so way professiomal. If 1 am correct, thea it follows
that the social aclentist is largely fxrelasvaat to the definition of a
resasrch agends conceraiag futaks snd dissasa. A glimmer of zelevance
may tesids ia his catural tendeacy to look for the applications of
kmowledge to pollicy sad to relss the bannexr of practical sigalficance
lest aclentific laguiry tura totally foward.

Thia 18 a thin raed on which te writa & psper. Momorably, 1f mot
wisaly, I have -~ by and lerge — resistad tha temptation to stray from
the topic cato mors comfortable ground. Tue rssull may fail to sstisfy.
However ussless subatsativaly, this paper may st least provide a frame-
wvork for dlacuseioa.

Joha Osgood Fleld
Medford, Massachusetts
Septeabsr 11, 1978
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SUTRITION, MALMUTRITION, ARD BI1SEASE:

4 30CIAL SCIENCE TIRSPEACTIVE

by Joha Oeguod Field

Studies of neirient 1atada end discsse Tssponss (coavemtiemally

bacua as "setzltion sad fafectioa™) fell into three genaral cstegorfas,

o8 swygested ia Tigure 1.

Vigurs 11 The Batritloa-lafectisn Ceamection: Thres Foct for Bseestch

Besesrch Fac’

Logs Quastioas
1 Tha {atarplay of mutrieat 1.
f.taks with the type,

Pievalence, snd ssverity
ol Jisssse

What ore the dynamics at
wors]

2. The fumctiomsl effects 2.

What do thasa dynamice
of! malsutrition

wesa for bath fadividual
and soclety?

3. Pulicy responses 3. wbat cas be dose about the
problenl Mure precissly,
vhat works, under what
conditiona sad why?! Ales,
wvhat Jo differant opticas
cost?

il thla is & fair sccowatlag, two okservatlons follow. Ticat, the

oub ject matier ~— L0 & suipriefag exteat pearbape - fa latardisciplinaery.
Techalcal speclaliats may dowinata the saslysls of wutritloa-infsection

drsamics; Let when the focus shifts te the f{wactions] Ispllicaticas of

this tnterplay, they are scom jotaed by bhehavioral scientisce, cultural

anthropologiste, econcaists, and others. With su favocstioa to policy

and design of foterventiooa, the csnvas broadens to includs healch adain-
latratars, social workers, svem (Cod forhid!) political scliesutiscs.
Somathing which st flrst blush scams colsrent, msnagcsble, and rigor~

ously sclentific quickly becomes anythlng but. One auspacts that the

curzent stats of knovledge 1a meither cumulative or additive es & result.
Second, as vus muvas from tl; firet research focus to the second

aud fros ths second oa to the third, s ropid decline 1o expertise occurs.

l1a part, thls is because knouledge alout nutritfon and Jdiseaus logtcslly

begios with ressarch oa nutrition sod discase. Everyoue elwe geta foto

the act rather laler in the game, ss tha groviag body of coru knowledge
fovites horizons to expaad. The thres foci, therefore, zepressat coa-
centric clrcles, with ssch widar cizcle follovwiag upou Lha one befors.
Mozeaver, the move ocutwsrd enteila a aharp dimfuutica In ecteatific
purity. The relatively straightforvard testing of rclationabips at
tbe "micro™ level glvea wey to a profusion of fntluences at work at
more "macro® levals of analysis, where coocepta sras facressingly fuzzy
and difficult to weasure sad vhare tha Recessary data are typically

either unrelisble or nom-existant. Por thess reascas, the “state of

the art” may Lu expected to remaia most devsloped, for soms time at
least, whare 1t vas 1altiatod, is tha laboratory sud uuder condftiona
of wall-cootralled {1ald expsrimentation snd vbservation.

Thie psper wili comment hriafly ca zach regesrch focus and attespt

to fde t1{y fssuee for furthar Savestigation.



-3

Besearch Focws f1t  The Dymamice of Wutyjiica, Isfeccice, and
Putrigionsl Status

Titee general points ssem to be well eatsblished concstaing this

critizal set of relsticaships ca which all eles deponds:

1. FVood iataks acd the preassce or absence of 1afectioue dissase
are the two priacipal deteraissnts of sutritional status.
Melautritlon, es & daparture fiom autsitiocnal sdequacy oa the
daficit sida, 18 am ocutcoms condition reflacting sume combi-
natioa of {madequate coasuaptioa sod impsired biological
utillsatioa of lagested mutriests by the body. Grsated that
waloutrition has & complex sticlogy thst 1e often very d1ff1-
cult te specify, ultimately It fe ths intecplay of ®sutritloa”
snd "lofectica™ which dictates s persoa’s mutrltionsl status.}

2. laadequate iataks of food sud lmpsivred blological utilizatiocs
due to Iafection are typically foumd together im maloourished
subjecta, especially thuse im the most wulnerable sge cobwrt
of & -~ 36 swatks. A poor diet weshens the boay and reducss
resistance to disasse, while fafections result ia aitrogesa
loss, dapletioa of tissue protela, deprasacd cell-medisted
temunity, and anorsxis. Tha two priucipal determinasts of
mutritionsl statws, therefore, sre lnteractive to a afgoifi-
caat degtae.

3. The offacts of isadsquate ataks end repsated health fnsults arse
eynargistic. MNst ouly de infecticas maks malautritioca worse

while poor sutritioa lacresses the severity of infectfous dlnui.:

Thelr fatersctieoa “ie mors segiows for ths Loat thaa would be
expected from tha comblasd effect of the two workiag fudependent-
1.3 Zach fatessiiiss the inplicationa of the othar, and {t

1 Yur example, see the model of malsutritiocn csusality tn F. James
Lavinsom, Yorinde: Am Eionoaic Analysig of Maloutrition Amoung Jouag

hildren in Rursl Indly, Cornsll-MIT Iatsroational Butritioa Policy
Serfeces, 1, 1974, p. 6.

2luchanl C. Lathan, "Butritioa and fufection 1a MNatlonsl Dovelopmeat,*
tu Phillp R. Abalsua, Food: Politics, Ecunvalce, Wutyitioa and Besecarch

(Mashingloa, D.C.1 Americaa Associstiom for the Advancesent of Sclaace,
1973), p- 9.

Mevio $. Scrimshew, “Mutritioa sad lafectioca,” Progress ia Jood snd
Matrition Sclenca, 1 (1973), p. 394,

fs this negative syvargiss vhich produces grouth fatlurs acd
which underlians much fafant and early childhuod -nruuty.‘

In essence, ressarch oa nutritios snd infectiou first examines the
wasy im which the two togethar interact to produce variacica in nutrfi~-
tioasl status, It theam udnuu. the significance of new heaith fnsulte
for further changes in sutritioaal .‘"“.3 “jufectica,” therafore, e

related both to “autritlon™ and to “wutritionsl status® in the manner

of Figurs 2.

Figure 2: Dynamice of lofection, Mutritioa, and Mutritional Ststua

.....tl-............... ................t2 QLC. ceeee

Nutrisat

MUTRITIONAL STATUS

Presencs OI/
Absence of ‘ Iepact of Mew
Iafectious F‘

. 7. Digasss
Biscass R I

Ses, lox szample, Joha B. Wyom snd Jokn B. Gordon, Ths Khanna Studys
Population Probless fn the Rura] Punjsh (Canbridge: Marvard Uaiversity
Press, 1971) and Ruth Rics Pulfer and Carlos V. Barvano, Pattazns of
Mortality in Childhood (Ws Simgtoa, D.C.: PANO-WUO, 197)).

3 fhat missrable child in Sasts Marls Cauqué whose growth failure in
tsoponss Lo repeated haslth afflictions has becomes aa iatesastioasl
rclerence {s a case in polot. BSes Lsonardo J. Mats, “The Eavironmsut
of the Malaourished Ch!ld,™ 4u Nevin 8. Scrisshsv and Molsas Rehar,

Mutyitfioa and Agricultural Developmeot: Significance and Potential fox
the Tropics (Mew Yorki Pleaum Prese, 1976), pp. 52-3.
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Uithout question, lasearch Focus §1 1s the stromgest of the thres
ressarch foci im terme of affort made, [indlage veported, and coalideace
derived. LEvem so, the eaperts talk of watested theory, obsarved axcep-
tioas, loconsisteccies, and gaps s bkaowledge.

Parhsapa what sppesrs oa the surfsce to be a fafzly straightforwerd
pettern vu autrleat iatahs and dissasse reapouse ia which they vary pos-
itively (the more, tha balter] the lasas, the worse) is much mure ¢omplex.
Ferhape, toa, the impsct of sew dissass sa nutriticasl status 1s bighly
varfshle. It may bs worth hypothasizing that these ralstionships diffar
significeatly -- and 80t necessarily ia limsar fashion — acruss types
uf nutricat, types of discase, dagrea of mutrient deprivetics, sod ssvar-
ity ol beslth fasult. Obviowsly thls ia sa far as & soclal sclentist cem
scally takes the subject, but it sugsests thst much wscful work gesmaias

to be Juue at 1he cars of the coaceatric chclu.‘

Reseasch Focus #21  The Fuanctiomal Rffectg of Malnutricioa

As an outcuws cosaditioca reflecting inadaquats foud intake eand iafec~
tlous discsss, malnutrition — 1% turn ~— has functicaal imglicscicas for
those csperiencing 1t which ara chbservable at both micro ead macro levels

of ana’sets. At lasst sams of thess lqllu-lloo- are susmarized ia Figuras

s Many sttending the Nysnais workahop miy be inclimed to sccept this

statemcatl as aa obvious tiuth sad sccerdiagly davole coasidarabla sttea-
tioa 13 the saseazch called for. 1t might ha surs sppropriste — or ia
asy aveat challeaging —— to trsst this otatsmsal as & hypothesis only,
ons to bs defended againat am sltarmative hypothsais tu the effact thst
sauther round of studliss on sutritloa sad iafection will Jo »c mors thaa
coniirm the obvicus yot sgals sad laave reseerchers making fatelisctusl
wountalns out of prscticel molehills.

3 below.

Iadividually and together, they imsdicate why msloutrition has

becoms such a developmentsl cauge gelebyg.

Figure 3: Haloutritiom ss aa Outcoms Conditiom and as s Barrier

to Derzlopmsnt
Inadequate Yood Intaks
-~ Quaatity
- Quality

Impairad Bivlogical Utilization
(Digeation, ALsorption, Metabolize-
tion) ol Ingested Nutrlcats dus tos

= Disrrhea, gastroentaritis,
dsbydratioa

= Rlaspirstory lalectioas

~ Parssitic fnlestation

Other health tusulte (fover,
coughs, spideaics)

/ml!l\

Child Developmsat

- Low bizrth weight (from
materusl mslnutritiaca)

= Physicsl stuntiaog/hlisdoess

- Raduced resistsncs to
diecsse

= Low soclal stimulation

- Withdrewval, reduced eocial
competsnce

- lwpairad lesaraing
= Beduced mantal cepacity (1)

$ocio-Rcoaomic Development

- Low productivity, work efficlency

~ Reduced capscity for change

- Unresponeivencas to lanily plan-
uirg, high populstion growth
Tates

= Lower ratura ou social sector
lovestmunts (bealth, sducation,

ssployment, etc.)

- Accelersted rural-to-urbdss
uigratica (1)

~ Thrast to political stabifity(l)
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A quick look at Tigwre ) reveals that this gresearch focus opeas up
e veritable Pamdora’a box of cemcerna, the precilse parmmatess of which
ares mot well established by amy mesas but the genarsl thyust of which ia
moasthelsss quite clear. Ia terms of its effects, melautrition ranks
amiag the most parvasive and ssrious health prubleas 1a the world today.
Protatn-calorie malautsition, ia particular, results ia ybysical stuating
of the very young, impaired learniang, puesibly evea irreversible bratlm
damage, and -~ of courss — high rates of iafeat and sarly chl1dhood mor~
teltty. Ain tadicsater of wnder-davelopaaat, .al-;nlvn maloutrition 13
also belleved by maay te be & barrler te development, for it coastrains
bumen competence and productivity, fahibfts s society's capacity for
change, aud serves as & poverful dlslaceative to the practice of fsamily
plsaniag. MNalsutsitiom does much to lock pecple into the very stats of
depcivatiom {rom which 1t 1s derived. Just as msluutritioa is a kay
fegredieat of the povarty syndroms, cosbstisg melnutrition ia probably
s mecessary, if et sufficlest, condition for breskiag ocut of 1t.

S wuch for the glittering gesaralities. In foct, some of the
elfects fmputed s Flgure ) ars little mors *haa plausibls propositicns
oa which 1itcls or uo vesearch has beea dose. la quits & fev casss,
feseasch or 20 tsecerch, ths preciss role of malnutrition ie extremely
difficult to 1solata. This s sepecislly trve st the macro laval of
socio-sconumic devalopuaat, whars 60 meay (ectors coms iato play. TFigurs
4 swamacizes the curteat state of haowledge concaralag the {uactiocasl

implications of uhuuluu.' Bowever crude, this susmary demcastrstes

d As isdicated, Figuis & fs am iatsrpratstioa osly. 1t imvites
chaiienge.

-

Figurs &5 The State of Curreat ¥Knowledge Coucerniny the Fuactiooal
Iaplicstions of Melnutrition -~ An Iate.pretation

~e—=——=~ Tha 3State of Knowledge

Established Ducusented Avserted Usexamined
Child Development

Lovw bisrth weight } 4
Physicel stuating/blindness X
Baduced restistance to dizesse X

Withdraval, ‘cduc-d socisl

competence X
Low eoclal stteulation X
Inpaired lesrning 4
Raduced meatal capecity 4
Migh mostsllicy } §

Boclo;lconunlc Development

low productivity, work n“lcluq‘ 8

Reduced capacity for change X
Unsespoasiveness to faamlly

planaing, hl!h population } 4
growth rates

Lowst retura om socisl sactor X
fovestmeote
Accelerated rursl-to-ushea } §
uigratioa
Thzest to political stabilfity ) &

® uithdraval to well sstsblishqd. Whather it rsally cutalls raduced com

petence in laterscting with ons's socisl (and phyaicsl) snvironment te
lese clear.

. Thesa effects Lave been obssrvad ia certaia labor-tnteusive eaterprisss.

The cass §s not st sl) asttlad vhan, ae i ususlly the cass, individual
vork per{ormance le leas atgnificaat for tots! output. Mor la it claar
that meloutritioa is aarly childbood really reaulta In puor wurk perlos-
mance by adulta.

€ This ts & hotly cootested fssue. Mowever stiractive, ths “child
sugvivel hypotbesis™ fa probably flaved in fta logic. The svidencs to dste
is fodirect in any sveat.
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ths promssaced d1ffarence batween what §¢ koows or evea documsated st
the individual end societal levels. It aleo suggaets that, ovsrall, the
states of kaouledge 19 not especlally uvuc“..

Oas thisg that Figurs & does act de is discrinminste batween the
elf{octs of mild, moderste, and savere PQM. Iadeed, quites possibly most
of viat is clatsad about the cocsequances of malmutritiocn generally,
bete and sleoecvhere, pectalans ulv.ly or 1a large msaecurs to ths ssvere
aenifestativas of It. 01 course, the ante serfous the malautrition, the
cleaser tha case end Lhe greater the dramatic effect. Two thisge happea
ot the moderete and mild partions of the continuus: much of what ls
sssested 1s elther pateatly [alse or at lsast questiomabls, and resssrch
attentiom fedees sigaflfcantly.

Ja,’ sad othars believe that the tilme has come for ressarch te exam-
tng t1he implications of mild sad woderste malmutzition much more specif-
1cally sad concartedly thea fa the past. This mshas very good semse if
saly decouss most malautrlitioca asvag velnessble groupe 1a »ot severe.
Perbaopa the dyiamics linking wutzition and 1alcection are quite diffearaat,

ia astuse snd {0 outcoms, whea ths deficits ia foud consumptioa are sasll.
Perhope, too, the offecte of sdiftisas]l dissane va sa sxisting atate of

mslnutricion sts al0c mxch Jess seriouvs whea the maloutiitioa & nild.

" Agala 1t may be worth putting {erward a ravisicalst view, that mure
tesestch daswledge vill only coaflra haowladge derived fiom other sourcesi
the sesscs, logic, sxpetlence, Iatultlea. The latter sre mot sclentifl.

cally tsepectable, 1o bo sure] Dut in practical torme th{ may bs saough,
especially ot the mouze cacophomsus macre levale of anslysls.

? levesid Jey, “Bassarch tats latebe sad Fumctioca,” PAC Pulletia, VIl
(19275, pp. 30-352.

Some acholars belleve this to be the cun.lo

Morsover, Lhare may well be as yet uchnown threshold effucts or
dissase-specific sffecte, kaowledge of which would permit a more func-
tiousl classificstion of malnstritioa then fe muw pao-lbl-." Peshape,
as Leonardo Mata srgues, sstimatas of the prevalence of mainuctritiua
based on velght-fac-age messurements sod the Comez classification are

seriously faflated sad that physical etuatiog, fa ttesalf, sbould mot be

considared -.hmu'lllma.lx I£ Mata fs right, pasticularly va the latter

polat, than {t might ba possible to target asutritivm interveniions more

precisely and with graster oversll cost-sffactivenecsa than §s now batang

Jon..l]

1o For ezsaple, Ds. 8. G. Srikantis, Director of the Matfous) lastitute

of Mutrition in Wyderabad, ladis, has hypotheslszed that the synsrgistic
telationships batveen sutritlon sad fafection becoms proncuaced only at
velatively low nutritloms] levels. (Perscaal comsunicstion to Davidsoa

8. Ouatkia raferred to 1n Custhin'e papsr, “Nutrition Placniug and Physi-
csl Vell-Seing lu Kerals and Sl Lanka,” Oversess Developmsat Council,
January 1978, p. 19.) Poaltlve eand megative svidence based oca speciflc
selatioashipe is reviewed im Jom Rllot Rohde, "Preparing the Meat Bound:
Coavalesceat Cara After Acute lafectlos,” positioa papar for the Mational
Academy of Sciences, Yood snd Mutritios Roard, Burkshop va Rifective Inter-
ventions to Reduce Infectiom ia Haluourished Populations, 13-16 June 1977.

u Joy callsd for a functicas] clesstifticetion of malavurished populations
wure than tive years sgo {Lecmard Joy, “Food and Mutritfoa Planoing,”
dournal of Agricultursl Fcomomlcy, XXIV (Jenuary 1973), 22 pp- se 108
Repriat §107). Sce also Doris M. Callowsy, “Functioual Definitfon of
Mutsitionsl Starus,” PAC Bulletim, ¥i1 (1977), pp. 53-58.

12

Lscaagdo Mats, “The Mature of the Mutrition Problen,” paper prewsnted
st the Intsinations] Study Symposiua oa Pollcy Maklng eud Planaing to
Seduce Malmutrition, The Uuiversity of Californie st Berkeley, Berkelay,
Callfoyals, Marck 29-April 1, 1977, % PP

13 Thé mure precise the targetiog the batter sccording to Shlomo Reutifoger
and Marcalo Selowshy, Halnutyfclon sad Povertys Haguftude sud Policy
Optlons, World Sink Staff Occastonal Papare, Wo. 23 (1976), chapters 3

sad 4,
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Tus [Llasl pelats wey bo made segerding the inplications of malaw-
teitiom, both of which rafar to the conneciion batweas thip rsssarch
focus sad 1hs ethar twe fediceted fa Pigere ). Piret, it is halpful to
Seep fa niad (ha strong 1ilelihood that ths fuscticesl effects of mal-
S4tritlcs oo the ladivideal (aad, by eggsegstios sad tafagencs, o
eeclety ot large) depeand critically wpea the dymanic tatesplay of dif-
faseat Vimde ond degrose of mutritlon, infecifos, and sutilticeal atatus.
4s lieg oo tV1s 1emalan & valld hypothesnls, resesrch oa fuscticaal
olfeata will Staell be dependeat, Lo some msaaiaglul sxtest, om Anow-
ledge produced comcecrnlsg the baslc dysmmics. 1f oo, Rassarch Jocus f2
ssouats cottllased guidsoce frem Baseasch Pucus 1.

So.vad, Bevesrch Pocus /) en policy tespoases (e mslastrition should
tesl, is part ot lasst, om both of tha stbers. The dysamics produce
ewtcsmes which alther sce of are st serfous In thalr Lagplicatloas. The
ihamat of tessazch om policy sad Intarventions la bouad 16 be oa how
best Lo lmpect walomtritios sx ecceptadle caat. Sovever, & prior leswe
1s vhat forms of salaetsition should Do sddresced and at what degrese of
sevetlty. The saswate bare depead oa Rancarch Fucus 12 o 1nformed by
Bessacch Fcma 11, llaelly, the tAird focws in the leaat autonomous, a8
well ss tha leaat scten:iflc, of the three. Wather thie la the case,
1o fact, depends oo 1ho flow of hnowledge acroee tha cuscaatric circles,
“hich —= ia tertm -~ depends oo tha willlagaess of scleatliste, secial

scientists, and programmace to Lateract with use emethes.

Butritton programs of one description ur awther mey be found In
=08t countrise, st timss is bewildering profusioa. MNutrittion plennjug
1s very much more rare, but this aew field promiscs to totroduce greater
conceptual arder and mathodological rigor te autritioa lutervaatiocas while
possibly slso upgrailng thalr tmportsace ia the davelopaent sfforts of
low {acoms countrica. Kvary couatry haa s healih mintstry, of courss,
although sost pecple ta moet countries recelve ifttie, Lf aoy, modera
heslth cars. What should research 4o uader these clscumstances?

One thiug whick should ba doss s belng dune. That is taking
stock ol sxparlence. At Narvagd, CALE, the World Bank, Commuinity Syatsas
Youndatioa, snd alssvhere serious slforts are dejug mrde, at laat, to
eramine what has deen sttempted, wvhera and how, end to estimate affective-
mass in raletfon to costa. la the mein, the documesntary evidencs cuacsrning
sutgitioa programs and speclfic iaterveatlous ls leng on description
(although good cass studise are resre), sdequats ~ {t uusophisticeted -
ca costs, wesk va fmpect, and limitad on pucool.“ 411 of this suggests
soms liass of frultful gresssrch,

Ous line of special pertimsnca to the sutrition-tnfection mexus coacerss
the gole o the hueslih ssctor im addresaiag malautcition. Maoy nutsitioa
taterventions are haalth related, In fact, whila & country's baslth
fafrastructusre 1a often employsd for trsnsaisatoa of supplemsntery foods,
sutrition educstion, aud related services to thoee believed 10 nead
them. Fur thelr part, many bosliu Interventivne - curstive and pireveutive -
aleo have a direct beariasg on nutzitional atatus througb their ftwpact
oa the iacldeacs and asverity of dlsesss Iffectlve sctiovn agsinst
the morbidity probleams st esrly childhood fa an sppiopriste
1 Por example, less tham & quartsr of the nutrition programs all over the

wotld reviewed by the Barvard Instituta uf laternatfvnal Developacat reported
haviag analyzsd data ve sutritlionsl status.
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Smeme fo¢ lupoctiiag maloutzition 38 well. 1f the cocte problem ~ the

fetagsction totvesa faadequate mutrioat latads and luveced dlssase
tespeace - 18 & asgslive eymerglism, oans spproach Lo 1te solution suggests

Steell 1n the putoatfally positive synergism of sutzlition aad baslth

Istecvestions. Bralth eystems, t1n shert, seiic lavisorated sttaation.

I? 53, we ars foced with & curloelty. Os the vae hsat, la mwet low

lodiems comatiles calaut.ition = cace recogaissd ~ lo delined ss a haslth

pivblen, with the heslth soctsr givea priacipal recpoasntbility for dealing

with ft. Om the sider, tLo axplosics of fatallsctual Iatereat in maleu-

Liltium hoe beco occompasied by aa slavet studlsd meglact of the health

secier o3 & awans of duleg n.l, ladewd, the teceat enthuslesa for

wulti-sectoral wwtritton plansing bas fecelved st lsset voms of ita

svmsatun (10 & consclous dealse to sscape from the Lmputed parochislise

ol tha sedfcs]l apprssch to the prubles. Beslth speclalists may ba

displayleag o wew-found Imterest fa uluulllu.l‘ but autritloa

speclaliote have shuws 1it1le programmatic fatarset ia heslth.

Thls sat-so-beuign neglect mabes 20 oease. la the first plecs,

se lvas 2aghia puts (¢t 00 wall, "Wutritlon canmot be sepsrated (rom

beslih, asd say sutricion progromms wif) possens s very Lsavy besith

coapuacnt. Pire sntritiea 1s owt, bupefully lonur.'” Mo cas sslsed

13

Ta flleatsate, Alea Berg'e eemlsa) book, The Butgitfon Yactor, coataias

virtwally sothlag on bhealth ca:e dalivery ao an apgrosch to {apreving
wetritivasl stolme.

“Ie Wurtd Baak, Bealth:  gocter Policy Paper (Nsskimgton, B.C.1
Tae Yo1ld Bead, 1373).

,Iu- Beghln, “Isproviag Mutritiea ot the Locsl Level,” Cayuats ds
1’entonce, 13 (July-Seprember 1916) p. 18.

-14-~

with the sertousnssa af the maloutriclon-morbidity-mourtality ayndrome
could passibly disagres. Svea vhea tha mslnutzition fe mild or wodarats,
healih cars is oltea the must spproprisie response, tn additica to

belag the oaly cpersticaally feasible respusse. ludeed, the tims

may have coms to begla libersting the prublem of maluutrition frum the
protectiva embisce of mutriticalsts ia ordar to espliasize the fostrumwatal

sols of peopls rseponsible for health care dnlh.ly.l.
A secoud resson why the meglect of heaith care Jdulivary mskew no

esase concerus tha rathar ambiguous track~recard of muiti-sectorsl

sutrittoa planulng ttssif. This spprosch 1s, understauvdably, held up as

the must sppropriate resposse to the complezitiss of maloutcition siance

1t sseks €0 harnese the resources aad capabilities of different ninlstries

babhind s coordiosted plea af ectioa. Uufostunataly, bowaver, multl-ssctorsi

autzition placaing ressins murs sa asbition then sn uhlumnt.u la

meny low focome coustziss, most is fact, it might be premsture aod couates-

productive to push ft. At Lhis stsge much can be doae within sstablished

":au suggestion will mot he met with favor by many. It is bLased, in
part, oa perscasl eaperleace ia 8 country whers the Hinister of Health, a
well-fatentloned surgeca, vanted his minlstcy to do svmsthing sbout mal-
sutsitioa, did aot bnow what could or should bs doas, snd furmed 8 committsa
of distinguishad nutriticalsts to advise his. The result ves a lot of
woids and wo sctica, with everyose walting for ths Minlster to producs
fuads so that he might gat sces for his uwa pet projects, typlcally
eatatling ressasrch. Aod this ia 8 coustry with en ucusuaily well
dissenluared Lealth fafrastzucture capsble of reachiag peopla im

asad. Ths Mionlater's mistaske, now bealng rectified, was to sasume that,

12 saluutsitlon fs the problem, sutritious! sxpertise musi La tha solutioa,
8 one-lo-vas relaticushlp ss ft wera. 1t efsply d1d not occur io bia

ot Lhe tise to call upoa the specislists 1o his oun simlstsy tesponsihle
for cooventioasl health cere services. He {8 aow dolug so.

l,icl page 13 fur this mota.
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opheras of coupelence, particularly haalth, without requiring a formidsble
sasuat of sinlaletzalive saglaseriag 88 & preconditiva. “Sectoral
fevicw™ may well bs & mute realistic fisst step ia coalrontisg salautsicios,

with amslysis of the health sad agriculiusal sectors sssuaming a logical

"U- should 2 luager ba surprised that this is so. The sulti-sectorsl

sppivsch ta sutrition pleaalag seffars fzom at least three major
flave.

1. It 1s predicstes oa the williagasss of govecmments to give
tessuashly high priority te malauteition as & problem calling
for divect policy latsrveatisa sal to setl up stroang plaaaiag
ssd ssecutive fastitutions for this purposs. The rsyuired
level of coamitmast ragely eafsta, and sstablisbed sectess
(agricultuce, health, oducatiou, stc.) typically have other
prlositias,

3. The sppissch sssumss su shundaace of accurats data and 8
wealth of disciplinsry aad ister—discipliasry sspartiss combined
with dotsiled faatliasity with conditions is the couwatzy. It
slse sssumss beth the hsrdwsrs aand methodalogical skills
sscessary te comvert all this fafermetiva isto cost-sffactive
dacisioans.

3. The approsch assumes that sven mndsst [laancilal sllocstioas,
when conbined with scphistlcated plasalng techalques, will
result 1a policies sad istervestioma that successfully lagact
the problem regardless of saythlag elee that may bs tzue shout
the ecomomy asd polity, other policles belag pursuad, the overall
pettars of davelopemat, sod the costrol over zescurces im secisty.

milti-sectersl sutritioa plassisy, is short, fs a aice ides that
aey mot wuck. It 1s both toe broad aad oo sstiov, L0 bicsd bacause
of 1ts cross-sectoral sabitivas aad because guvernmsate 1acely harsmess
tetal syetems behind mutrition gosls, toe mariow bacsuse muttitioa 18
seldum toolated an sa excluelve focua of soclsl sectus programmtag. Indeed,
1a 1ts prisiias form the multl-sactass]l spprosch raflecis the Westarn cult
of tatisaaiity. Althowgh deaigned for wadeidevsloped couatrles, 1t scams to
forgec thet thay are uwadardeveloped ia dots aad s planalsg snd ‘mesagemast
shille, 10 say nuthiag of the resources maceassry to undertake & compre-
henslive ssesult va melsutritlon. The multi-secturs]l approach is unlelisvadbly
éemanding. 411 too eften It 1a politicslly malve, wuile sleo balag
fmatiantive to prodlems of inplsseatstive sad fsasoalitive to the wishes
of 1ts (atended bemaficlarlas. Rves st fts beet, multi-sactors] mutcitiom
plenaiag reme the risk of batlag sore iatailectusliy elggast than functlioaally
practical. 1t sleo gfune the Tisk af belag cuopied -~ sad cotruered —
by basicelly cuonservetlve guvernmeats wnwilliag te sddiees the structursl
comstiralats wa populer well-halag.

-16
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Bot oaly ars we faced with a curlosity] we ars feced with o dileamms.
1f health systems bavs s Jogical relevance to msloutrition sud 1t they

ate also amoag the betier disseninated siructures avatlable to the

govarnsunts of poor couatries, the fact remsins that most Lealth care

delivery fs delicient. Mot caly fsthis s0 whea services are natched

sgajast mesds] 1t is also the cese whem sarvicas are mstched agsiaat

proclsimed objectives. All too often, minfstries of public Lealth

provide little affactive public heslth delivery.

Thece sce good ressons for this perfaormence gap, of course. Mealth

syatsma typically fuactios uader s number of sarfvus handicapse.

) Politicelly, heslth mialatsies are amcag the weshsst in most

governmentis. LEvery couatry mey [ssl it necessary to have a

heslth miafstry, but fa rsther fev countries s Laalth a high

politicsl priority. In meay fastances, sllocatiovns to heslih

are gcso as cospetitive with sliocsticas (or develupmsnt, and

the latter praveil.

Neslth miulstrivs are oftea emong ths most pourly admluistered

a8 well. Ductors rassly make good sdafafetrstors, yet the medical

professioa doninates moat heslth systeas.

3°hullluul tmpact of governmaat policias 1s cns of ths foct for
sessarch recommended by Btudy Tosm 9 ("Wutritlon") of tha Matfuasl
Acsdeny of Sclsacee’ World Food sad Mutritiocs Study (Vol. 1V Supposting
Pepey, Washisgtoa, D. C.) 1977, pp. 30 - 60). See also James M. Pines,

lepact of Mutriciom Gosls oa Agsicult -
i s Sy griculture,” Jood snd Nutgitiva,
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. The tralsiag of madical elftes, often oulside Ltheir owvu couslry,

gives them a perspective oa wedicine fax remuved (10m the bealth

sacds of the great majority of pecple 1a thelr soclely. Yowmger

ductote ars sinllarly educsatod te shills and values that lack relevaace

to majority seeds.

» Bealth falrsetructuses sre woually top-heavy os & reeuit, Pride

is taden la big clty boepitals with ths latest muders equipmant,
wvhile rural hoslth sarvics suffers (rom low prestipe, fasulficlsat
fusdling, poor otslling, sad & bost of muisle problams, For the
tadividusl dclos, ecosvalc lucestives sccsatusts the wrbaa blae

that exfsts.

o Penecrstiva of the rural (sad wibsa slea) peripbery ol low Lacome

comiries fs extramely 41flicelt organtsationslly aud logletically,

. Tves where [ormal otruciures exlst, saiely do they schieve resl

impact oa bealth problems withis thelr Jjurfsdictios. System-

soclely lateractioa {s eltes & seriously daficlieat flasl 11ab

In health care dalivery. The ircey ls that health ceaters can be

bath everdurdesed and wndsrutilized at the sams (ima.
la sum, cutrsach 1a limited, populer pasticipation ls madarn bealth cars
1s low, end e capacitly to prodece chasngs la - sli toe oftes - very
dlssppolating. Most health systsae are actoriouvaly cust-ilaeffective,
Muresees, they axe typically weakest La thcae respecls where the meed
for Lhem 1a gresteat Is sdicoaselng salauiritioa, mirkidity, sad Safant
a3l eorly childhood murtalfty.

Mk szads (s 3o doss Lo turn this waksppy sltvatios arousd. As an
laczeasing sumber of govermacata glve more attestioa to rural development

oad sech & botter balsace between squity sad growth while aleo attemptiag

-18-
10 achiave breskihroughs {a fsully plaaniag, tha importasce of populatioa-
based haalth cere deltvary is likely to fmcresse coussiderably. -Icnlth
stetus, oulsitlioasl status, moctality, receptivicty to family planaiag,
and productivity sce sll related in wvays tLhat bring bealih servicas
isto the malnstream of & country's development sfforte fustaad of
being on tha fringe. 1ndeed, for from baiag Irrelsvant ot ouly dis-

tantly relevaat to develupment, ministries of bhealth csa be smung tha

foiesust patticipsnts ia helplag the process slung. For wministries of

beslth are ualquely poaitlioned te attead to both elumants of the demographic

tssasitionl births snd desths. As tha bast couveyor belt fur dlssami~
sating fami'v planaiag laformativa and techaolugy Ia soclety, they
potentially play a (roatal role ia the implesmentstiva of population
policy. More to the polat, a8 the agency most lmmediately raspousible
for public health, iacludiag rilautrition, thay asze esseatlial tu a
focused sttampt to bLiing lalsat aad early childhood mortality dowa.
It comss a8 0o susrprise that those couatriss which bave siven priority
to squity—orlsated rural davelopmsat (such as Qulas, Talwan, South Korsa,
Sri laoke, Cuba, aad Tautanis) bave doas the moet to redirsct smd upgrade
thelr health unl:u.u They slso teai to be the countrias which
have made.the mosl eubstantisl] gaias 1a combating malautrition, lowaring
surtslity, aad reduclag populatiocn .lwlb.n
By and large, reecesrch oa health caxs dealivery 1s stil]l couducted
by saalers of the madicsl profession. Rather 1ittle Las besa doas by
social sclantists, and fater-disclplinary "tesa™ resssrch sleo ramafns

1 R
1 The same sppiies 10 the Indism state of Ksralas.

12
Sea, for example, VWilllam Rich, Smaller Vamilie rough Soclial and

Ecoacalc Progress, Oversess Davelopment Council, sonogreph no,. 7
i.hnury 1973), 77 ppj Joba W. Ratcliffe, “Poverty. Politice, and
Fartillcys The Aaunal) of Keregs,” Nestiage Centey Report {Fabruary
1977), N - 42; end Ouitkia, op. clf.
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tars, slihough scme tecant inftistives look prcajeing. The ressarch blss,

1tha that of most health aystems, is reflactive of am orteatation vhich
sees neelds and prublewe in largely tachalcal terms asd which, accordimgly,
Buovever velid, tiLle

prescribes lasgely tochalcal selutions to thea.
thiwst sutslle & nunber of dlstortions which can be serlous. For esample,
whea beslic srobleas [aclug 8 haslih systeas sre percaived as {aternal to

that system, vary little sttentloa {8 givea Lo bhow the system latsrscts

with the soclaty of which it 1s & past. The fatisr resla s beyoad the

wsusl saslyst’s cumpetence or mandate, but it §s often critical ia

fopreving the peilotmeuce of a haalth oystes.

The followlag reeessch topics sre respoasive to old mecds ord saw

eppurttimitise.
1. Impact
Isssonch ss tha purpoes of bealth (sad olber) iaterveations i» te
Imptove mutritionsl ststus, 1t f1a svhariag to reslizs bow 1ittle 18 reslly
Samwm coecerniag the lapect of the many things gulag on, scaswvbst Titual-
At lesst with ragard to POM, the cers

Isticelly, sl] over the world.
pelicy guestion fdestified ju Pigure 1 - what woirbs, under vhat coaditioms,

2
and whyl - remaing substaatially wnanevered.
4 priocity ased, tharafore, 18 to saslyse sad documsat ths impact

s-hlaved by sltesnstive types sod combinstions of intsrventloas fa differeal

setilage. Uheazever case esperisncs parmits, we simply must go for the

! incredible se §t may sowad, Carl K. Taylor sud his collesguse were
qulte jestilled 1a making the fellowing statament basad ca their work

la Besasgwal, Puajeb, ladls. "Wutsitios care cea §scrssse significaatly
the welght aad Leight of totsl populsatiocas of childres. As for oo we
csm duternlne, this 1o the [irat coatrallad experiment of totsl child
populatisns wander nstural conditiceas where this has beaun demcastrated”
(The Betsmgwel Butyition Stwdy, Report to the Hurld Baak, Nuvesmber 1977,

Paper 111: p. 28).

They are liated hare 1a eutline fora for the sake of hrevity.

-0~

jugular and sek: givea what has baesn dong, wvhat difference hae 1t made?

The effeactiveness stde of cost-sffectivensss requites & great deal of
attentlon, tf only to estsb'.sh whether snd whea so-called sutriclon
iategventions sre - snd sre not - aa appropriate response to uluuulllnn.u
Clves the tmpartances of the health sactor, lapact studies might usetully

focus on alteruative modes of heslth care dalivery.

2. Process

Although racaly sddresssd by techatcsl experts, how programe are

implenented 1s often a cricicel deteralnant of thelr success. The prucess

sflects ths outcuoms. Now well what fs provided worke dapends, 1o pert,

o0 bow 1t 18 provided. Bescsrch is neasded oa the operstions]l characteristics
of sutritioa laterventiocns and equally oa how peopls 1a the targeted popule-
tioe respond to vhat, ia Ssssuce, srs attempts (o manipulate (h«-.zs

Two themes rslevaat to heslth care delivery will fllustrate. Ous

has to do with system-soclety fateraction, the other wi.b surveiilauce.
Cuacsraing the former, heslth delivery succesds or fsils fa dirsct

proportion to how people 1a sacisty relats to the heslth .y-u-.z

% The suthor is preaently eagaged In & loagltudinat enslysia of sore thanm
4,000 gruwth charts and dats coaceratiag bealth, family history, soclo-sconomic
status, --vironmeat, sad fatsrveatioa fuputs froa Kasuyakumari District,
Tam!® .uu, Ia ludis. When complated, this study should ensble us to ssy
© --el thlags sbout fmpacts to what cxtent it bas baen schieved ond
on vhom, st whet degrees of POM, 1a tha context of what heslth complicstioas,
under what family sad econvalc circumstznces, where, and in responss to
what. The lest refers both to nutrition/Leslth services scd to brosder
stteapts st soclu-«ovironmental ssglncering. Mure auslyses of this kind
would maks & aignificent coatributioa to operstionsl huovledge, sspacielly
wvhen sxamialng real progress that ars replicabla.

L An fllustrstion way ba found fa Joha Oagood flald, “Developmcat at the

Crsas Ruotet The Orgaaitations] Isperstivs,™ psper pressuted st ths Morld
Youd Furum: Practicel Polate of View, RBiram College, Mirea, OLio, Merch 31,

1978, 35 pp.

e This cbsscvation is Jeveloped poignently $u D. BSsusrjl “Heslth Behaviour fa
Econvaic and Political

Burel Populetiuns: l[epact of Russl Meslin Ssrvices,”
Yeakly (December 22, 1971), 2281 - 2268.




et baslth oystome fa low facoms countzlise appeas to fuaction fa weye

detifometsl to thalr nissloa. A msjer part of the prublem lies fa s

clustor of secio-cultussl veslables taflusacing ths secruiilment, soclsli-

satlen, and epetaticesl eriantstion of nedicsl perscassl at the local

level whars coateact with &' . popalation tskes place. At Lis sans tise,

thate 1s evidence te supgest Lhat pupular tecaptivity 1o wodera hsalth
cats 1o Iacge v ludifforeat, 1L mot mogetive, and that utiffzition vatas
818 low. lacsavesionce s mme recsen for this histus betveen system and

ewotlety. Professlsns]l and class arrugance s sncther, sad mutusl nis-

petcoptian Lo s 1hisd. OUmfartumstely, very fov studles adizees health

cste delivery fram o oocialigleal ond sttitwlias]l pascopoctive. Clvem
the fapaitance of thie dlusnaion, wors worh L2 seeded quite urgeatly, 1f
ealy te enadle eafotiag hoalth systome to fusctics mere affectively i
thels esvigonmeate.

Sarveillanie 1o & velatively now [atervel, and [t 18 sa iagportest
ese. The Betioma! Btrltion Progrsa ia tha Philipplsas, (hilss's
Ssseloet doclosa, tha mlnl-povte sgstom 1a Brasil, ond India'e

srgrveniio ~ 1o mwstlom but & [ow Casss - s1¢ altenpls Lo momiter

baalth sod sutzltlons] otetus i villoge commmitics walng dosignated
letal peasple o8 tha koy sgeate of prodlem lisatificatloa and then seleutive.
The sbjeitive Lo to téentifly pername ot sleh, childion sspocially, and

s temd ta thell sacds defore thelr situaliom wisens snd tha cost of

Cicatmet Jaxtessas. be oo "ssily wernlag mechanisa, ™ survelllance is

baih & mesms ol schfoaviag emtreaid sod (2o beglanings of o 3aflarrel

eretem. 15 19 o sltempl to blend provestive wilth curacive nedicies

and 1o bilag 1hs lotter Lo the vary pesple whe Uypltally tecelve the

least of tt. Becauss survelllancs relles hzavily oa pacramsdical

perscansl, it requires sensitive Tecruitment, suitable tralning, and

stroag adaiafatrative reinforcemsst and suppors. Very little ta knoun
about sny of thesa lullo.x,

11

Surveillaace s an fdea that hes secaived more exhiortation and formal
prescription to date tham opsraticesl ssalycle.

Tle ucad for rescarch oca
tha latter 1s underliasd by Joa Robda's vary challeuging idaas conceralng

the vital rols of tha mothar in momniterisg her ovn children 1o village
settings (cp. git.). UVor amy eurvelllsace echems - whether pra-illuecas

or post-trestsent -~ to work, there are ssvaral operationa! requiresauts.
The village health worker (VHW) muat:

11 Kaow bow to detect problems (kaowladge} ;

21 Acteally 4o 80 - l.s., sflactively monitor the populstion
{conduct)}

31 Be 1s o positios te provide personal help (kuowledge-materisls)

o8 to reler people to 8 higher lavel (that ix, thers must be an
sstablished systoun))

41 Actually do so.

The “st rieh” faaily must theal

13 Accept the judgemsnt ol ths VM concerming the problesm;
3]

dct uvpos his or her advics.

:: t:ln osutslle relerral or the delivery ot services, ths systes muat
Y

11 Fulfill the promise of the VMW hy respondiog elfectively to the
probles.

#orsover, all this must be at scceptsbls cost to the eystes and to the
“at rish® faaily. Thie g vhat has to heppea. MNov it f& to heppen s
sunsthing eloe sgaln. Nelthar sapect s vsll-undcretood.

Yor soem
istersstiog thoughte oa the swbject, sse Joha M. Brysat, "Commuaity

Bealth Uotrkers: Tus Iaterface Between Commsmitics and Health Care
Syetems, © MO Chrosicle, 32 (1928), 144 - 148,
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1 Gealeh Meaniie

aish etoiwe (lealating ondtliienal etates) depomds aai on baalth
cote Bollspry shenw bud o beslidh eats dalivesy La 1slatlon 19 & weel
tmnge ad Gt fom 0y meats whd sevitesmmed sl cmmtillons. This fs well
ol s #l sk mniiiably - 1ha sgead-beai-esritmaesl (2iad - ssd Miotoelcally,
et Bialaety o3ih Veloionie 18 (s diomotle Socionse I8 Iafeat wertality
o ot ors ssumitioe saeet The past LMD yoore of oo, Banever, 15 5 maqte
eraet® Y0 h Grnmnity e mod st o)) well wnieroiomed 1o luw loiome conatrlse,
Al bualitd hudipsio sie olios comgesilios with tommurcse fae dove lopanat .

¥ wety waelal 180 For tnsnssin, thasslfese, wenmid be e 1elste Indicon
od Mealth ston e - Gmpmetolly amloved tithae, lofoutioe, and seitality (elong
@B Beriiiise) - to Lodiioes ol guestal woleo olwmmii dovelspoast, oo
St brere Vaeend, Gited 10 Todises of Boellh ssre dellivery, wo tha sider, Lo
e st od Figpere ¥ Boud an epprosid wme il Lladicole how responsive
v it wnd wnrboune ippee of tafeation sie te £ffereet foams of
Srsslopmess L6 & ssmwetry (0 g. tloling Lewseme, sibovivellue, lllotody
rmeigitbrm, oleittillistlie, soellability of pesifiod nolor, wemee autsglng
% pard cuber forae, wig J, @sile apert fram ths affoire of shad (an.ll”'.
j W W it emaid slow toweal the wers Lo wAlsh nd the cslont
a0 SR 1he Bl epsium fo baviag, @t oight heve, bodspesdent oflects

43

Wl bie wwe, givee me esionlinbked priisce of averall dovelipanet.

Sy tlosmirer s, meitg tht slaple Gudel sbumm s Pligers 3 aed & budy of
For e oot ko By me emees emipibhisal, tha B § T Salre Wniverslty Basldid
et Juiiwery FProsome Protoul buost wnatitihof o [ooilestlog eeibns of
aphrie el 1eLes kerebige Comaey geite smesgenimi) whi.b bave Salped Sgype
Moseory ol haaith 16 wnderstond battor owms of (Mo bealih dyasales
Bad ey 80 ewat ke Bgrpiios memtely wed to bheatily the comditione
Do o - .% ce ses Sereites snd programe ote and 010 st bovleg olfexs.

Io o recorod sele, Lie prefoet has slos ssealsmd senlotlon Lo pegelat
satliver iom of bomelth Lo ilitios, ogsle viih mums wery loterestiing

Comial s e § 5Vite Loret Wit Vnme o Lhe proveillog toniraiyp, lo Sprpt

w olmioiase, to amiint - soiatd DI0ihe mnd Aiidbwnd Seeibes. (Theoo sluilee
e rerressly 18 drefl fsuw oed will meim bo sesiladie to o fornal

e egun Pt ohpcesesied, plomns (omiol the Sethat ot fosibat (ofosmstilion.)
S ¢ comais af Vhie wmeh, The Mialeltp 1o beghustlog te view baslih

qualh sorme oasd ety I tarwe of swébilos bed 56 Lha temicet of davelopanad
- el bimifar sindies slomcAure aighi omde spesily esefe]l conivibutions.
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Fisuwse 3; Beslth Dynanlcs ta 8 Lox lecoms Couwatry
Beoclo-Bisnvaic Developamnt Baalth latarvasiions

Ny 4

Malautzition-lalaction

Q114 Witsllly mmmemmceed Tertility

4. The Peliticy] Jconvay of Beelth Coage

Ts 8 very afgallicsat dagree, haslth systems relflact the soclo-cultural,
oaconsnic, and political eaviy. .meat of which they ato 8 ””-1’. what this
aftes seena fo that Maslith core dollvery fa puot coumtilas ls Ligkly
showed spatilally and scclally, vith wiban osliter haviag aciens to all gthe
wedliol sorvices (hay wight roquite while tha ruzsl poar lack aven tha

w0l rudilamsisry attestion (o thalr very tesl, lamxdiste, oud olten pacvestive

bealth noeds. Beslth scrvlcos 810 ucl unly saldlstrituled, Lhey srs

ettwtoislly sud tuaillasslly dlstocted os well. Bospltale with vver-

tralnad stelln sud supbiloricotod squipa - ut as0 foavoscd uver oasll, stimspler,

aad wuie dispesved (oillltion wifllslag paremmdicale. Curatlive mzdicine

Lo ptocticnd o1 iho crpenos of proveontive haslth csre. & cllalcal bias

fohibite sttempts o1 swtltesch and widaspraad coverage. Imitlative for

sttection i Laslth nosds 10 laft wiih the public, while Lha systcn yemeins

poselee. la gevera]l, such Laslth sretems amy 4o Justice tu the staudsrds

18 :
Visiouie Revasiv, "The Undotdevefopaentl of Beslih of Lhe Beslth of
Gudetdevelopaceli 4o Asslyale of ths Slstilbutios of Bumac Nealth

Beosuiien o Latle bnmetlcs,” Jegetvotions] Joujns] of Meslih .urvices,
6 (13N), 3 - ).
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et by Semiopad Vestors comitios, bat they s1e lasgprspeiate C»
Shr clrivmsinncss of Jow lownae countiion end, bence, 818 vesy cant~
Bratlimtion. Scoreer, Ihe pullifes] wil] oeicssery ler 1emslicating
Yasith tasw, 105i0tribatiog eorviias, med tiolalag bealid petossael for
1ot il guygnlatios bosed, ené ssvertlice sorvice to typlaally lachiag.,
Te t9:0 ooy, @ilifot Lealth aystame bacrlog Jitcle pupuias lapat ors
v ot ani od ot

Thel, 1 @y 1sis, 15 the STGTOedYpe. Beth Lo sletosiype ond the
Jesisommin o gop somrered by L1 segpest o wumber of spasisge {81 woslsl
saseet i Tiawiite ot sonded on 10s otlgies of snieting baalilh syeieme
By Lew Lo e (oemificte, me Lhelr sttexilade, prtictition, and toosutce
eliciettsm (wjotlolly mud [unctionally)| oo 1Mels potomunel Jacrultomst,
Trafolng, mud Fesizrmel, oo Lhele tdeatllicstlem ol snd rospoasa Lo
gsadlenm. wnd oo 1heir bawmlodge of beslid socis fa the oscloty,
Sl (s wdie sperend and patfotemeis. (1 Jo lmpcrimat oo Jonre bow
£1ifeaved sretoms seiweille mndore olth troditlvasl aedicine, bow ond fog
At et puets daitocs 010 L101ned, Lo whel 0sioel ord dmw pornesdicals
@0 Tecagputated tetls mders Waslid dalivesy, viat biscie o! proeventive
and seresice nervslioe calotl, haw dilf0r0ntl ¢ompuscais sad cwebiastlsns
41 Tlategreted dalioer)” of amtititom aslid-[anily plosniog sstvicas
Sere Vet Pt togoibar, vhare tatelaties for hoalih cats liss ~~ with the

AT 41 wiid (% spstem [t00ll, wmathor tad buw swl(nsch ls schioved,

uhc. tes asamgle, Bonty Blzdasl]l, "Beslth Plomiag ssd Papuletian
Polliy to slrtin.” slrlcon Stwdioe Beview, 19 (Apctl 1924), 19 - 3);
ond 1.0ah Kifses amd Paal Zadis, 4 Mensguacet dppicach Lo Beslth
Placsisg 1o Smvalaplag Comatttas,” Ben]ih Cate Measgenent Beylew,
3 Cetarer 1977 19 - 28,
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whatl records ate hept and how thay ars weed, and - must critically —
what impact oa basic heslth problems fe belsg -chl-veal.n

411 of this evggusle (Lo mneed fur & precticelly gtuunded nutritiocaal
teviow of the Leslih sector. While recearch va outrirtes and discese wila
contimus tw Lafoim what boslth care delivary should du to alleviate
walsutattica, moire broad-gauged anslyses of actual syslems fu vperstioa
will belp te defirne wiat thay are cepadla of dulog 3a tect, giveu the
assets asd cuns(ralats that apply la each cone. It ot & geuersl level
1t 1o weslul 1o eatabliah, quite precleely, wvhal reasurisble sapectsations
8te conceinlng the rols that beslth fafseatiuctusce cou play lu scetiag
salsutiltloa, graated that malawtriiicva 15 mure then & Leslth probles
8s owih, §t §s sloe appiopriste Lo deline hiw they Can best play that

tele oad thea ss0 vhst might be dose 1a specific settiugs.

Concluaios

1t 18 boped that tha thres roscsrch focl dlecusucd 1s thie peper
toprascat & fruitful vay of sutlining sa sganda fur the furthesr study of
sulritios, malauvtrftlos, amd haslth. Scme of what 18 iruveched Less may
ssum, ot fizet glencs, to bave Jittle (o 4o wilkh nulrlent intshe and
dlessse 1coponse. Oa the othar band, 1f the topic 1a percetved
btoadly, svem tle (loms fdentiflod uader Besssrch Fucus 1) sre relevaat.

foreover, 1t thea becomes clsar thet meay dlsciylines coms futo play sud

n Model snalysee fnclude Oecear Cigh, Planntng the Heolth Sector:
Ihe Taatsaies Espertencs (Loodomt Croom Melm, 1975), and Pater Rakim
and Clorglo Sulimano, Development, Selogm, and Malnutililon im Chlile
(Canbridges: NRIT Press, 1978).
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that st leest & sodicum of {ntersction smsag thew is deeiradle Spectaliote
wothing 1a the Ji{fesemt couceatric clircles will have te shate knowledge

ond lasight with ses saother ot the same time that they puress their
i1ad] 14uel 1lnses ol 1nquisy. The challeege fer reoesrca is teo cosb iae
croes-fectilization with speclalization. Thie is the key to devalopleg

sev bacwledge that 1o mot caly iatellectuslly eacitlog but mssful fa

the practicel, palicy semss as well.
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Nutrieat Intake and Discase Response

R.K.Chsadra

The availability and the provisfon of enough food for the
continucusly increasing population of the warld s the
graatest material probfienm flcla, mankind today. Assoclated
with {t 1s the stark spactrum of about 500 willton people
suffering from the multiple erosive effects of undernutrition;
it 15 2 rude eye opeser for any serfous student of global
health situaticoa.

NUTRITION, ENVIRONMENT, BIOLOGY AND GENES

The ability of an individual to achieve his/her optimal
patentisl is depandent wpon & harmonfous interaction of
genes, autrition and eavironment. Nutritional stress affects
eich and every structure and function of the body. The effects
ef undernutrition are pratean; some are asdaptive changes
with no apparent conse vence, others are pathological and
produce symptoms and sfigas; some are elmost {mmediate end
may be short-lived snd reversible, others are prolonged or
even persanent. All these ¢ffects are, however, conditioned
and modulated by the genetic endowment (matsbolic,
{maunologic, atc.) of the individual, by their timing in
relation to the critical perfods of growth and development
of blological activities, and by the environment including
10cloaconomic and cultural factors. Thus there s an
intimats interactior between genes, biological clocks,
nutrition and environment: the effects of sutrtent intake

on disssse response are lilﬂ governad by such {nteractions.

The sost promiment assocfation of nutritionsl deficliency is
with {afection. Kowever, these two frextricably intertwined
problens defy eas snalysis fa terms ef the underlyin
mechanisrs of {lt ogenesis and interplay. Recent studies
have ravcaled {mpatred function of a var{ety of host
protective factors im malnourished fndividusls. It is
‘Olllbll that the clintcal problem of repested and savere
nfactions 1n undernourished persons is thes result of a
susration of varfable fadividual abnermalities in several
key cellular and humoral l-unolo'lcul functions. These
changes 1n Immunocompetence may play a critical role in

the effectiveness of {mmvnization, in the susceptibilfty

to septicesia spread of Infection, and in the production of
1-unoruthologlenl disease. Infaction {tself can result in.
signiflicant deficits in {mmwnity function and in autrition,



the latter becawse a sick individual has no desirs to eat,
fatestinal adsorption 13 tepaired, and there are greater
metsdolic meeds and helghtened catadolic losses. [n addition,
there i3 sequesteration of sany nutrients fa aa attempt to
synthesfze urgently meeded antibodies, complement and ether
protective responses.

At the same time, It must kg recognized that nutritional
status Is fntrfcately tied to other health factors, and that
the raats of malagtrition are largely economic and soclo-
celtural. To tackle this ®sjor world affliction, we must -
csmsider o partfolio spproach of intervention st saveral
levels, inc vding socloecenomic development, autrition
sdacation, proecticn of Sreast fesding, lamuntzations,

safe vater supply, and environmental sanitati.a,

The task lcaks formidadble, but that 1s no reason for
a3t trying.

SUSCEPTIBILITY OF UNDERNOQURTISHED INDIVIDUALS TO INFECTION

The cosmon assoctation of malautrition and infection does
not necessarily 1eply a causal rolltlon:hlf. It sust be
recognized that the sase economic, socfocul tural and
acological factors which contribute to undernutrition

82y well maintain & M gh frequency of Infectious diseases.
In this connecticn, the role of poor personal hyglene and
environmental sanitation, and early weaning with inadequate
and Tnappropriate replacement needs to be highlighted.

A vartety of avidences have been cited to support the
cinfcal impression of health professional: working in
developing countries that infections occur more frequently
and are more severe in the salnourished. Eptdemiologic
deta from fleld surveys I1a Asia and the Americas have
confirsed the Intimate assocfation of nutritional
deficlencles, growth faflure, Infectious {11ness and

diarrhoeal disease. In o prospective study of Mexican
children followed from birth to 5 years of age, moderate
salautrition correlated stgnificantly with the duration and
severity of Infectious eplisodes and to ¢ lesser extent

with the Incidence of diarrhosal dissase in the age period
from 8 to 18 months. The majority of hospitalized children
with se.¢ra foras of malautrition have an essoclated infection
at the tise of admission; this is wore often observed in
kwvashforkor than 1n earasmus. The PAKO survey of mortality
patteras in Central and South Amerfca showed that 57 percent
of the children who died under 8 years of age revealed signs
of nutritional growth retardation, intrauterine end/or
postaatal, as c'

ther the primary or an associated cause of
death, often from tnfectton.

Many diseases run a mors severe course in autritionally
deprived children. for example, measles Is known to produce
fatal 'lcut cell ‘ncu-onlc in kwashiorkor. Interestingly,
there s an unexplefned geographic differeace in measles-
associated morbidity end -ortarltyl the firghtening spectrum

of measles o African children with kwashforkor has not Seen
ebserved in

Asfan malnourished populations. Herpes virus
fnfection 1s often gemeralized and fatal In kwashiorkor;
autopsy studies show multiple viscersl hemorrhages and there
fs 8 comspicrous lack of iaflasmatory response. Septicemia
with Gram negative orgenisms end Paeumocytis carinff paeumonia
frequeatly complicete moderate-severe protein-energy
salnutrition. la undernourtshed opulations, there Is a heavier
load of perasites, perticularly Ascaris, Necator emerfcanus,



DALY (99g

aop

Sroagyloldes stercorali., Clardie lambliie end Entamceds
hllto{yllco. and greater rates of infections with antaropethogeas
swch a3 Shigella. Preumonlis ond diarrhoes occur more frequeat y
sad are more savere, leading to Aigher death rata. Hepatitis

B surface satigen 13 detected more oftas. The iIntimats
eysscistica of tudercvlosts end tnanftion so well described

Sy Osler has teen validated. Howaver, tubarculosis sad parasitic
fafestation say be the cawse and/or the affect of uadernutrition.

Whereas there 13 comsiderable dats on emergy-protaia malnutrition,
siatlar critica! taforsstion far deflciency of specific nutrieats
's mat avatladie. This 1s understeadsble since malautrition in
san Iavolves deflcits of many elesents, and each awtriant nay
exert a vartadle, possibly evem apposiag, Influence oa the
3ccurrence of fafection. Some surveys reported a dacreased

Ia tafecticn rate seang fron-supplemented Infants, others

Bave fatled to detect swch anm association. Iraon deficliency

was nszted to be & common dencainator ef chronic mucocutansous
cendidiastis, and therapy with {roa {sproved the skin lesions

es well a3 the assoctated tmmunclogical changes. An assoclation
af tecreased tefections and iren-deficlency anemia was scen

{n Indzacesten plantatien worksrs, although the study results
were vitlated wnlatentional provisica of edditionsl cash
facestive, ond !y the lack of ceacurreat observations ia

8 ccetral group. ltuln. 8 Tenzaafan study suggesting s lower
Infection rate 1a {ron-defcient subjects thaa in those with
ether trpes of aneala bad mno control date om health subjects.
Iz Yadaoratory satssls, deprivetion of specific au!r{oats
t!llrllly facresses bhost susceptibility to pathogens and
afectton-related mortality.

I™«y%E RESPONSE 1M WUTRITIONAL DEFCCIERCY

In the last decade, many studies have losked at the abilfty
of the wnderncurished subjfect to seunt {mmune responses to

secific antigenlc chyllenge. Seme have esployed 3 uniforam

preplacsed protacel (adspted from WH0-sponsored documeants)

aad I & few instances, somples were analyzed or rechecked

Im o central reference laberatery.

The consfstent dewanstration of {spawred cell-mediated imnunity
b2t deex extenstively reported. Several types of evidences wers
callected: Cutasseus delayed hyperseasitivity to a battery of
wilguitass recall satligens or after deliberate fmsenfzation

er ses.itization, ausher of circulatiag thyaus-dependent

T lyapdciytes, lysphacytu ONA tyathesls i{nduced by mitogens and
astlgens, prodaction of seluble medlators of {msune reactivity,
wized lymghtcyte response and skin homografts.

Several methodologice) fallacies meed to be pointed out for

the corrac nterpratetion and comparison of results. Skin
responses require the participation of several cell typas

end their medistors, and depends upon nonimmuncological dermsl
characteristics as wall, Three separste components of such
resctions ere recognized; tho afferent Vink of sensitization of
T lymphocytes with or without prior processing by macrophages,
the efferent 1ink of antigen-recognition and proliferetfon of

T lymphocytes and release of lyl:hoklue:. and finally the
inflemsatory response amplified by chemotactic factors.
Impairment of one or more of thise sequential steps will depress
skin rasponse. Lymphocyte stimulation 1n vitro depends wpon
the mumber and concentratioa of calls. other leuhocytes and

the amouynt of -ltoicn. it 13 1desl to plot s dose-response
curve since the optimal concentretion of mitogen required

to produce maximal raesponse may vary from one cell preparation
to eaother, from one batch of sitogen to &he other.

Most of the studies have shown a reduction In the number of
clirculating T cells, as detacted by rosetting with sheep
erythrocytes. It 13 possible that a change In the surface

chirge or in membrans-bound enzymes, ag cholinesterase, in
salnutrition affects the detectable numbers of such cells.

This change in T cell number 1s an early iIndicator of

nutritional deficlency snd 1s promptly reversed within 1-6 wesks
oa supplemental nutritional therapy. There 1s a relative increase
fa the nusber of "null® cells; these cells suppress the functions
of other lymphocytes and are cytotoxic for a varfety of xenoganeic
tissues fa culture. Hitogen-iaduced lylchocyte DNA synthesis

is reduced, except for onas report from Chile on marasmic infants.

Leukocyte migration inhibition factor is normsl. Skin reponses
8re wsually depressed.

Serum levels of lmmunoglobuling are generslly elevated snd

I9C turmover 13 fncreased. In a rare Infant with esrly onset
salnutrition, serum Ig6 leve) may be low with s compensatory
facreased in plasms half-1{fe.In most finstances, antibody
Tesponse to an sdequate antigemic challenge i3 normal. Antigens
ro:ulrlng the help of T cells fare less well. Secratory Igh

286 mycosal antibody responses are ll’nlflclltly decreased; this
83y ba the result of reduced number o lgA-producing plasma cells
{n jejunal and other submucosal lacations, or reduced syntheiis
of secretory component, or both. Impaired mucosal Ismunit uay
facilitate the developsent of septicenls and of food antibodies.
Data en antibody affinity s cons fcuously lacking. In animals,
bowever, proteia deprivation rcsugts ia 8 reduction in affinity
of antibody, poorer and slower clesrance of the antigen, and
fncressed fncidence of immune complexss.
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Cpsealc activity s related to the comcentration of plasms
euplayed 1n the 1n vitre techajques. Whenm tested at conceatrstion
ef 5% ar Mtgder, opsosfization is ccapareble for sera of healthy
ood urdersonrished subjects. Mowever, at grester dilutions,
sarve of walaaarishad childram shows reduced capacity to opsoafize
srticles fsr guasocytasis. Ingastion by seutrophils §s mormal
t I:tru:nlln‘nr ll{llng of pathogent {s raduced. The importance

af wtleg o discriminatory ratio of dactaria te phigocytes has
bees roparted.

fecently, we Rave loetad ot the aumber and location of intra-
epitheltal Jysphazytes which are thymus-dapandeat and probably
sadlate cellulsr ruacticns tn the sucesa. Thasa cells are reducad
fa the exfthelium of salaourishad sudjacts. Experiments {n animals
Seggest that swch o chaage 1s the reswlt largely of taymic
favalation assoctated with malagtritica. A ‘les sge’ of these
cells fats dftated Vymphatics of the villus has besn postulated.

Raey atder azanpecific protective factors are affected by
Satritizvsl deficlancy, o9 complament system, fnterfaronm,
Tysazyee, stractaral tisswe changes, etc.

EFFECTS OF IRFECTICN ASSOCIATED WITM MALNUTRITION

Infectize tutself can prodece slgalficaat chamges In mutritional
statss esd 1s femcaity fusctlica., The extant of such alteretions
fs determisgd Ny the severity sad duratica eof fllness, . :ure

ef the micrsSe, and the health status of the Individual prior to
Tofecttea. Febrile 111aasses facreane tissve catadbol!fsm snd °*
erisary lcsses, reduce appetite, decrease abserption or actwally
Casse pratefa-lecsiag enterspatdy. Ia addition, the syathesls of
.8cute phase resctant protefns, sntidbodies and other protective
Toctary results s ‘sequestratien’ of samy autrients, causiang
fartrer sutritfceal deficlency. Infectioa depresses smamy aspects
ef lemsntty, p=1318%y by alteratiess In horsonsl balance, ectual
favaslse of Tywpdotd tissues, endetexemia, altered ratios of
Tyeghzcyte ssdpcpulations, chalomes, etc. Measles n-{prol:os
cellalor tessult), msy pracipitate edema, and be followsd by
secesdfary fafecticons {ltltlll' tebarculeosis. Thess femunologlc
slteratfsas ¥ave progmastic significonce. Infection-induced
grasslocyte lgsfca(t'.- may adversely inflsence the eutcoms of
iafectious t1lness.

JUMUNIZATION OF MALNOUKISHED INDIVIOUALS

Siace nutritionsl deficlency is assoclated with {mpatired {mmune
responses, the effectiveness of vaccination must be carefully
exanined, The extensive l1lterature on antibody responses to
bacterial, virsl and rickettsial) antigens shows that in gensral,
serus antlbody response followiag adequate fmmunization fs normal
and that :uboptlnlr response in undernourishad subjects fan be
improvad upon by giving a llrvor dose of the antigen, choosing
sppropriste adjuvants and excluding serlous concoaftant {nfection.
In the reports of reduced convarsion rate and antibody level
following polfovirus admiunlstration, there was no corretation
Sttemptad with nutritfonal status. Virus “take" was generally
associsted with Yo:ltlvn antibody response. The response Improvec
and was comparable with titers achievad in fndustrialized countries
when the vaccine was glven 5§ times. Some malnourished children
thow a sacondary booster rasponse following the apparently

primary {msunization, tharaby suggesting previous exposure and

Bamory even though antibody was mot detectable priar to
vacclnaifon.

There 13 paucity of data em lecesl mucosal antibody response in
maloutrition. This has beea examined only fn ona study, in which
the presence and levels of secretory IgA-antibody to meassles and
polfovirus vaccines ware significantly reduced.

Thare {s lintted {nformstion en cell-mediated femunity following
imeunization. After 8C& vaccination, tuberculln conversfon s
observed to be less fraqueat in malnourished subjects. Similar

data was obtalned In small-for-gestation low birth waight
{nfents.

The critical question ta this ares is the correlation between
autritional status snd protective imaunity to {nfection

rachallenge f{rrespective of the megnitude of the fmmune response.
Protective titres of antibody in man ars not well defined for

msny infections. 1t s concd’vablo that the lower antibody levels
in malautrition may stil1) be effective iIn warding off natural
disease. Also, careful studles are required to look at the
{acldence, nature and severity of complications in fmmunized
salnourished childrea following sxposure to the pathagens In

the natural comsunity setting. Moreover, mcst studies of immunity-
sutrition Interactions have ’ook.d st severe forms of malnutrition,
which constitute only 1-2% of the fcebarg of autritional deficlency.
The responses snd the {mmunity of individusls with mild-moderate
deficlencies and of those with deficits of fsolsted autrients,

OE fron, vitssin A, should be evalusted. Based on current data,
thers s full juttlflcatlon for continuing mass scale comprehensive
{emuaization programsss, porha:: with soms additional reinforcing
Seasures, and excludiagp oaly those with severe kwashlorkor.



JRiEaVYERTICNs APFECYING VTNE RALEQTRIVION-INFECTION COMPLEX

¥hlle there 13 o%views need for sdtafnlng mere critical data
on the eticpatizgecetic fnteractiens and bielegical stgaificance
sf satritional daficlesclies and suscaptidility te lafectiows
dlsease, t2are 1haold da attampts at tackling these twia problems
by es3lazleg o -nrlnl{ of intervantios strategies. Thess messures
waeld s asfitiza yleld wieful Infermatics on sutrieat {atake
ssd (2o Tndividaal’s respasse to stress and dlscass. Some of the
lemasslaglc appreaches are driefly towched wpos. lrelli_ll%glgg )
Is srssctated with redaced froqueacy of dlarrhoes and resp ratery
fTafectizas, fa dath developing and tadustrialized countries.
Cempllcatizes sech ag dahydration aed septicenis ars prevented.
Jomanfiatizs schedeles shauld b made sors effective by nodifying
€139 ol anrtiges, nwader af fsecslations, tisming 1a relation
ta sstrfittesal statsa, type of adjuvant, snd perbaps providiag
shkart-tere sutriticns! supploments 1a salected fastences.
Joesrszatants.tize with dialagical ar pharmacological ageatt
®ag Rave scee valse, 1f tt wind a3 & short-term measure befere
85 lTmalyesl strass, such as fafectica ar swrgary, in malaowrished
Sedjests. Sszrt-tlars setritiesal lemests befere or duriag
a perlss of setadalic strass, og lalecticon, may reduce the
foystraeet of fmmsaity asseclated witd s1sch episcdes. 1his 1
particalarly relovast for hospitalfzed patients. Specific autrisnmts
887 3¢ rezetred (s fudivideal subfacts. Preveation of law birth
weight by a3prapriate prepregeancy, antenstal and perfaatal
S9sssres, «1)) rudace the faclidazce of fepalired iamusaconpetence
assactate? with fatal grewtd retardatios. Sech defects of {mmecity
sttorrlisg durlsg talrantorine 11fe are mora sevare aad loager
Jasttag, 2a7ticelarly 1z thase whe csetions s have physical
Srewtd retarfatise. The strategies desliag with tafs prodlen
Sast secessarily tate 12ta sccesat the prevelence of variows
risd faztars fer couslng low Birtd welight (pretars, or small-
for-gestatics, ar batd) and the mapgaitude of rish ssseciated with
e8¢ of thesa facters.

RUTRITIONAL STATUS OF HOSPITALI2ED PATIENTS

In recent years, there hes been Increasing recognition of

the frequeat prevaleace of aacrgy-protolg undegnutrltlon

{a patieats hospitalized for a varfety of tadications. This

s true of children as well as adults. In such subjects,

there 13 a good correlation between the presence of anutritiona)
feflclnnctcl. and infections and mortality. In gutlents with

oas in protetin-deft

;llllll. Rutrittonal dcllclcnc{ ia patients ad:Itted to ho:;:::l
or elective surger{ has been shown to correlate with their

abi1{ty to mount de syad hy:orlcnsltlvlly skin reactions to

:o-oa recall llllitll or chewmical sensitiziag ageats.
Ostoparative sepsis and sortality corralated with precperativa

seruas albumig and transferrin lovels, and with cutaneous

::lrgy 4ad lower phagocyte bactericidal capacity. Nutritional
:port May reverse thesa autritional and fasunologic changas

884 reduce tha t{ncidesce of pyogenic infections and of death.
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fltvesen avd wallgenncy.

Ie eopurtimectol setasly, tdere ts tod evidence Lo
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Lasgoetty fo seme gesetlicelly tomunsdelftctiont wica,
8114 te orteratle neteruntritipe decresres the froqeency
OF socvategte €lrounen, delags the setol of satatomeng
Featwenven avd gpraleegs Uife. I sntaals allgned frae
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Ts 1he stver Vet sgolag Is sstectoted with chsages I
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is Yeeyp ostudellc bemeostasty. thore 1y oeeéd for tl.
Ceevittattey of adequste 294 14fo sllgvancas to seppert

bedy’s replation of sutrieats during sad af ar stressful
stisull sad te saistaln ssxinmem resfstaace to disesss.

Firally, there s the sessibility of a Viak between
genotic-metatollc focte s snd autrient Intake over

several years In the cawsation of stherosclerosfs. Swch

on Influence of dietary factors 1, 1{kely to have (t3
srigias 1s early Vife. Both the quelity and the quantity
of dletsry constitueats mey be fmportent determiments.
Isterestiogly, weny pattents with fetal Ischesic heart
dl1ease have high tltcr: of antibodlas to ccempn food
proteln sntigens, on obsarvaticn also made ia underaourished
tubjects. The production of food sntibodies ts factlitftated
Is the prosence of tapaired mucosel fosunity.

Cther diseases of o14 oge moy also ba llnked to autrition,
These fnclude esteoporests, peridontal disesss, diverticulosls,
kesorrholds end varicosse velas, ond colonic cancer. The

P thagenasis of thase dfsordars 13 multffactortsel and

dlatory 1nfluances ovar savars) yeors mey contribute

te aa {ltrllll‘ frequascy. Mowevar, ths epideniological

deta tn this aree s mot firm.
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sslastrition sl30 Incresses the risk of esposure to poteatial
hopatotexias, both blologlicsl snd chemical.

Thesa slterstions In the structure and function af the
gastrolatestingl tract, pancress sad liver, fa matautrition
contridute to the fncressed frequency and sevarity of
diarrdosa. The epliscdes are more pro{ougcd and difficult to
sanage.

KUIRITICN AXD GCROWIM

There 13 10ttle doubt that the fundamental effect of
sutritfonal deffclencles 1s on cellular regeneration and
protain synthests, and that these baslic changes underlie
the consfstent growth fallure tm wndernourished iIndividuals.
The axtanl and the asture of growth fallure, fe welght loss,
short stature, etc. 1s governad by the magnitude and timing
of -ulrltlanal deficlency, and the pretence of sggravating
factors ssch as tmfection. If 'ro-l: fallure occurs {n utero,
“catch vp® ftncraments are wsually mot sdequate. so that
‘.rllllll slterations fa stze may occur. Since short stature
$ & recognlizad :radl:poillg factor for low birth welight of
the effspring, this sets wp o viclous circle. Stmilarly,
sutritionel decrivetion during most of the periods of
ropld growth, ‘e fafency and prepubertal, may be more déleterious
for growth, thas deftcits during partods of relatively slow
growlihd. It 13 Jtkaly that these intergeneraticonal effects of
sutritioa oa growth are part of the explanstion for the
ethafc-gaagraphic verfations In anthropometric messuresents.

NUTRITION AND CARDIOMVOPATHY

In selected nutritions) deficlencles, myocardial dysfuaction
say occvr, eg thiamine deficiency. This may be fata) unless
recognized and treated in time, {n some developing countries
with reaspentl smalnutrition, there s & high frequency of cbscure
cssdiomyopathlas; tha fntersction of Infectious ageats and
awtritionsl deficienclies may be tmportant la the pathogenests
of thase syndremes.

RUTRITION AND OSTEOPOROSIS

Bens chamges are frequent menlifestations of deficits of pratein,
calcivo aad vitamin D. Often, esteoporosis s one of the major
sanifestations of malnutrition. Persanently disfiguring malformations
of the dones may occur. Pelvic changes may create difficulties

éuriag lodour and higher rates of stillbirth and birth traums.
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