
Poo~ *i V/",E
./7/ •~~t '?:// tie 5 f3 

QUARTERLY REPORT #3: OCTOBER - DECEMBER 1978
 

Contract Number: AID/DSAN-C-0002
 

Project Number: 931-1011.14
 

FUNCTIONAL SIGNIFIcANCi: OF MARGINAL
 

NUTRIENT DEFICIENCIES: PROGRAM-PROJECT PLANNING
 

By
 

Doris ttowes Calloway
 

Christina Wood
 

Department of Nutritional Sciences
 

University of California at Berkeley
 

Prepared For
 

United States Agency for International Development
 

and the .oint Rte:earch Connittec
 

Board for International Food ,ind Agricultural Development
 

http:931-1011.14


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 summarycf conclusions
 

from the first four workshops was written for the fifth (Social Cepetence) 

by one of the participants, Leonard Joy, and is quoted below. 

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

- Research objectives;
 
- Research priorities;
 
- Research methods. 

The purpose of these notes is to inform tile 'Social Competence' workshop of 
relevant earlier discussions. In this context, earlier discussions are seen
 
to be relevant where they bear on matters of 'Social Competence'. In addition,
 
however, since this present workshop has assumed a function 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 
doscriled by A . Two groups (Disease and Cognitive) chose to elaborate these. 
Both emphasized eff,!ctive conceptualization of the nature of the interrelationship
 
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 elucidation 
of process and its:growing/governing mechanisms and, thence, by attempts at 
quantification. Loth 'Disease' and 'Cognitive' were concerned with focusing 
research towards an under,;tanding of the prevention and amelioration of 
impairment and 'Di-;e ,e' argued that 'the final test of the hypothesis should 
bv conducted in a setting that would have relevance to eventual operational 
programs-' (WS) in order to pursue the objective of improving planning for tile 
ultimate improvement of human health. 

Re. earch priorities : Two of the workshops listed gaps in knowledge and 
questions; which needed to be answered. (Reproduction p. 3-4; Work p. 3-4). 
Since reprodtictive, re:ring, and work competence relate to social role 
competelcie-', Ill the .18 iterv, li;ted may I,, seen to relate to 'Social Competence'. 
Some, however, do -. o mo,t,. directly, e "g. in energy Intake"'Po change'; affect 
abenlt ee'l.mind ttirnovor of the workforce?" 

r i ich emerge, explicitly,Ovrall, howevr the t:;';ue'; ,ieemed to more or le.,s! 
al maju., gap'. ill knowl,,lge were th)o-, regarding the long term effect (as; in, 
poi l malnutrition, lactation, poor maternal perfortnance, poor11I y: poor 
Imprinting, poor .;ecoml gene ration nurturing) and the ramifying social effects 
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(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 institutions).
 
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:
 

'1. The problem associated with the research area should be both serious
 
and widespread;
 

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

3. The research should promise to be cost effective.
 
Similarly, the 'Work' group proposed as criteria that,
 

1. 	Efficient use is made of 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
 

'especially important that the available resources be directed towards the
 
pro lems for which the solutions have the greatest potential for improving
 
the quality of life'. (p. 11).
 

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

1. 	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 disease expression.
 

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

4. 	Establish the validity of the linkages in the total system that relates
 

food intake to disease.' (pages 3-5). (These headings need to be read
 
in the context of the full report.)
 

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

1. 	Interrelations between nutritional and socio-environmental
 
influences on intellectual functions.
 

2. 	 Aspects of c~gnitive likely to be affected bN change:; in nutritional 
s tatus. 

3. Reversal of cognitive deficits.
 
These heading'; were elaborated (pages 5-12) and several specific questions
 

were listed for attention (e.g. '[)oes the malnourised child's physical appearance 
affect the care giver's response to the child?' ) which have potential relevance 
for 	'Social Competence'
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While several illustrations were given of specific relationships of
 
potential interest none of these was singled out for priority attention.
 
However, attempts to singie 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.
 
5. 	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,
 
ifmily, and community?'
 

This last heading 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/
 
Disease 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
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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 vic. 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 rii for selection of
 
communities.) However, the 'Disease' group, especially, si ie of a 'research
 
continuum' and recognized that community level inve-stigation 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 generalization. Suggestions
 
were offered of possibly relevant variables and potentially useful indicators.
 
(Disease p. 17-18, 29-30; Cognitive p. 12-18; Reproduction p. 7-9, 12-15; Work
 
p. 6-8, 10-12.) Propo'als for research approaches came from three methodologies:
 
'statistical experimentation and control', 'epidemiological' and 'inquiring
 
systems'. These were not seen to ba mutually exclusive; indeed, they were seen
 
in some reports to be complementary, with statistical and epidemiological methods
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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 icio-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
 

defined. 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 workin& 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 placerresently.
 

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 to 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.
 

Bacl:ground information about the program was presented 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 institutional 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 purpoa 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 linkages %th less
 
d-veloped countries 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 itions that such arrangements
 
woull be made (consultants, etc.,.
 

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

S. 	The institution (or group of institutions) has the capability to
 
carry out research in s.veral or all dtsignated program areas and
 
evidence that the proposed ir:vestigators carP form a coherent working
 
team.
 

A final list of institt.tions meeting at least four of the five criteria
 

(with criterion number 3 mandatory) was produced and it is hoped that tliese
 



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
 

competencd 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 research 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
 
Biomedial Sciences
 
Design and Statistical Analysis
 
Data Mlanagement
 



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. disease response; I1. 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,11)
 
University of Connecticut (II)
 
University of 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 include:; the above list, but does not exclude
 

the pus tbilitv that other institutions may submit complete proposals. All 

proposals received will be read by at least three reviewers (a nutritionist, 

an epidemologit , and an expert in the program area) and finally by the 

steering group before any recommendations 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
 

.ollowing:
 

Georgc Beaton, Chairman (Canada)
 
Doris Calloway (UCB)
 
Edouard de Maeyer (WHO)
 
Hekmat El Sayed Aly (Egypt)
 
Carmen Hamann (Brazil) (cancelled)
 
Paul Lunven (FAO)
 
Jose Obdulio Mora (Columbia)
 
Achola Pala (Kenya) (cancelled)
 
David Perera (Sri Lanka)
 
Marian Radke-Yarrow (Stderialg Group)
 
Giorgio Solimano (Chile)
 
S.G. Srikantia (India)
 
Aree Valyasevi (Thailand)
 
Christina Wood (UCB)
 



APPENDIX I
 

PARTICIPANTS AND REPORTS OF FIVE WORKSHOPS
 

ON INTAKE AND FUNCTION
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1. 	) Blackground 

A workshop covened by the Food and nutrition board and Its can­

for a 
Programs considered the need 

mitts* on International Nutrition 


consensus of the
of nutritional status (1).. The 

drawn from a broad spectrum of relevant b 
functional definition 


-

workshop participants, 
ground experiences end interests. wast 

1) There Is strong reasn to accept the promise that; severe 


nutrition ioassociated with Impairment of a number of human 


functons. 


There is uncertainty about the relationship of lss-than-
1) 


severe (*moderate* and Imid) malnutrition to these functions. 

nutritionalThere is no clear Information about the level of 

the begianing of impaired functional capacitystatus that makes 

or curvilinear.or whethear the response is linar 

*cause of the Lmmsely large populations affected by les-Lill 


because of the potential spr-en
than-severe malnutrition and 

thee
tance of its'sequlas for Individuals andl for society. 

relationships must be understood.relationihipsuantitativedetstood
 

iv) Informatlow; on these points has relevance to 
anyone engaged 


in the consideration of Intervention programs. 

Although the workshop noted that certain functions may relate most 

closely to certain specific nutrients, and that nutrient-nutrient in-

teactlons were possible, attention t.. nd since has occurred upon 

the relationship between general undernutrition and function. 

The workshop identified five broad areas of human function 

which might be particularly relevant to those involved in food. nutri-

tion and health planning. These weres 1) disease responses 3) repro-

ductive comptences 3) work outputs 4) cognitive fuactionl and 
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5) social an behavioral function. 

Under Title XII, USAID has assumed responsibility for funding 

The above five functional
research in this area of human nutrition. 


areas wer, designated as topics to be explored in a series of planning 

The present workshop was convened to consider the first 
of
 

meetings. 


these areas and to offer advice on research approaches 
that might 
serve
 

to investigate the relationship between food intake and disease 
response 

in an expeditous and quantitative manner. The participants recognized
 

that in actual Implementation, research relating 
to two or more func­

tines night be conducted with the same populations at 
the same time,
 

perhaps with considerable economy, and with increased 
interpretive 

benefit. Nevertheless. discussion was focused on the one area 
of 

function on the assumption that decision on combining 
areas of function 

In research designs would be taken later. 

of the fact that this
The participants were acutely aware 

not to decide whether or not relationships existed be­challenge wea 


design studiasfood Intake and disease response but rather to 


that sight describe these ;elationships across varying ranges of food
 

intake and across varying degrees of les-than-severe 
malnutrition
 

Is quantitative terms.
 

2.) Objectives of the Research
 

The background reasons for considering this area of research have
 

been not forth in sectiob 1. To provide a basis for considering research
 

design, the actual objectives of the research were defined more precisely.
 

Overall Objectives To determine the relationships of food intake
 

to the expression of disease io the community.
 

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

terms of energy intake. It is recognized that when food intake is
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low. the Intakes of nutrients may also be low and that disease of specific nutrients may be confounding variabies in data inter­

effects attributed to low food intake may not ba consequences of pretation. 

inadequate energy Intake per e. It is also recognized that at specific Objective 21 To determine the relationship of 

levels of food intakes that satiate total energy needs there way nutritional status to vulnerability to stress and/or 

still be marginal or Inadequate intakes of specific nutrients, disease expression. 

Theme possibillties will warrant consideration In experimental Again this may be seen as an Intermediary stage that would both 

design and data intepretation. They do nt distract from the add credibility to the overall relationships that might be observed 

underlying question. does total food intake relate to disease and provide Information about mechanisms. If indeed It is possible 

expressioa. to Identify parameters in the host that reflect both nutritional 

Study design must take into account also the fact that good status and vulnerability* the research way result in better 

lntake Is only one of many variables that may affect disease ex- indices of nutritional status. Considerations slould be given 

pressiun. These other factors must be 'cotrolled* or taken into to measures of vulnerability that have been shown to be sensitive 

account in statistical analyses If the objective of describing to mild and moderate degrees of food deprivation, and to relate 

the contrilbution of food intake is to be achieved. Social changes closely to disease expression. Of particular interest in this
 

and behavioralihanges taking place during the study cannot be regard will be parameters of the Immune respons.
 

Ignored. Specific objective 3 Identify the specific contribution
 

Finally. it is emphasized that what Is sought is not a "yes/ of total food intake to nutritlonal st&tus. 

no' answer but a quantitative description-of the relationship between The aspects of nutrktional status that are of interest are those 

a ranis of food intakes and diseases in the community. Obviously which may relate to vulnerability, and those which may be necess­

this Imposes special demands-upon the design and analytical approache sry in order to control for confounding specific deficiencies. where 

Specific Objective Is To develop a functional clan- there Is thought to be a probleme . The design and analysis of 

ification of nutritional status as It relates to ex- research In this area will have to take into account the contri­

presslon of disease. bution of other factors associated with ths biological and social 

This may be seen as an objective in its own right and as an 

intermediate stage in the examination of the relationship of 
food *Some micronutrient deficienoies which s- m likely to occur in 

certain settings and be confounding varlablesa Iron. zinc. vit­

assessment of nutritional status with regard to the adequacy &min A. folic acid, riboflavin. pyridoxin. thiamin. 

of the energy balance. both short term and long ton. However. 

It may be appropriate tc ncluds other parameters of nutritional 

assessment. particularly where it Is suspected that Inadequacies 
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Specific Objective 4s Ktablish the validity of link-

ages 	In the total systm that relates food Intake to 

disease, 

If the research design follows a phased approach In which co 

onent linkage aren examined (eq. the sacific objectives out-

lined above) thenI t will remain necessary to test the bypoths-
&is the total syste.-that to tha examine the relationshipaeIn 

between fo(d Intake and expresiion of disase In the community. 

Sioce the underlying objective of the research to to provide 
• ta...nee~a&ni20. 


Information relevant to planning and ultimateinprovement of 

human health, it follows that the 9inal teat of the hyp-theal 

should be conducted ina setting that would have relevanceato 

eventual operational programs. 

3.) 	 Researc~h De.ant 

In considering possible apprachoa to achlev of thehint 


~above
objectives. a number of potential designs have been Can-


sidered. it In to be recognized that there Is a continuum of 

iresearch
endeavors that relate to ultimate applied goals.
. 
relating to the Iaprovaent of the nutritional health of a. 

human populations. This continuu way be considered in terms of 

typos of research In a sequence of stages (ne. table 1) which 

aigh~t normally follow one from another. As new infoisation 

arien In the basic science laboratory. or in the fundamental 

studles of the social scientist. It gradually find* Its way Into 

Cluestions arising at the level of applied operation may in turna 

provide stimulus for basic studies. 
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in considering the cobJectivG6 Of the Present research. 

p. 

boo 
4 

been 
be" 

It is clear that the required Investigation to at the level 

that might be called descriptive and analytic epidemiology end 

systems research. At a later stage, to establish 
causality in 

the described relationships It may be necessary to perturb the 

systems through experimental epidnislog
ic interventions. 

Three broad approaches to tbs research design &te o~utlined 

~below' together with assessments of their probable strengths n 

weakness** and potential advantages end 
disadvantages. 

! 

-­

-

It 
blood 1. Why? 

Zven the most direct physiotc-icl likago between nutrient 

0 

n 

or energy intake and vulnerability to diseiso are not Isolated. 

whether present In Individuals or In ccansunities. Rlther they 

occur an parts of larger ecolorgical systems wvhich can be doo-__ 

cribs4 and Illustrated. as shown In the accomp.anying figure. 

Therefore It is essential In the development of a strong study 

'i 

C. design, to possess sufficient uadsrstandi". of the larger system 

to sharply focus the particular research questions. Since 

answers are likely to come piecsmeal. end final ColiiltmsioI may 

require an intervention study. It become* imperatie that the 

research design be finely tuned for answering specific questions. 

~ 

which w. 11 permit quantitative assessment of the hypottss. 

Definition of te system has a second puzpose. The system may 

reveal additional subjects ofi nterest. such as the delineatI 

ofcausal links and may identify areas for intweaatiofl WbiCh I i i 
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, 


were previously not suspected. This process is also necessary tor 

the structure of a systom of evaluation of the relevance of 

choice* oer time.. 


2. What? 

The syatems approach can be expected to provide t ori. ca­

forms of guidance in research designs a. identification of key 

variables In the community from the perspective of both the 

investigators and the aabjects, with estimates of the range 

and level of Importance of these varlableoj and b. a concept-

ualization of the relations between these variables in both 

biological and sociocultural terms. Of uniq. e ImPcLtance is 

the definition snd estimation of the repercussions of disease 

in one individual on other members of the o n . 
3. teow? 


Through collection of demographi. ethnographic, biomedical. 

morbidity and mortality experiences of the coanity a working 

assessment of the nutritional intake-disease vulnerability lin.k-

ages Is made. Tile Is not intended to be exhaustive or incoatro-

vertibly authoritative, but rather to be a broad brush outline 

of the key features of the group, from this, Judgements can be 

made as to the identity of the significant problems. and the likely 

sorts of stress which make lreviously Inapparant dia-as* suddenly 

manifest. These problems can then be given pruminence in the 

study design by a highcr focus analysis of the physiological 

functional systems involved in the particular source of Identi-

fied disease risk. These systems are studied in terms of both 

baseline function. and functional reserve under applied stress, 

along a scale of vulnerability from that existing when there is 

tlu
 

optimum nutrient Intake. to that of high risk (pro-disease)
 

(figure 2).
 

What Mitght the Approach Mean in Practice? 

After the community has been selected the first stop would 

La to obtain available information on the communityp 

tic demographic. aoci-econamic. farming system. health cars. 

morbidity. etc. field work would be done by a cross disciplinary 

team. eq. an apidemioloiat, anthropologist. and agricultural 

economist. InLitially. a *feel* for the village. i.e., its 

demography, social structure, economic differentiation, 

diet patterns, and sanitation would be obtained to gain a 

preliminary view of the nature of nutrition and disease 

problem-a. including their Incidence in different sections of the 
coemunity, and taeir perception by the people themselves. 

On the basis of this broad view detailed case studies 

would be done of households from diffeornt sections of the 

community. The focus of household case studies would be on
 

Identification and appraisal of nutrition 'nd disease probleme,
 

and an aasessment of their significance to the household. Ques­

tions such as 'how does behavior of the household change to 

reduce its nutrition and disease problem?°! 'Why is behavior
 

not already modified In this way?"5 'What would it take to change 

behavior (farming practiceal food selection, purchase, 

preparatLons hygiene, etc.)?"j "To what extent, and with what
 

significance, could behavior change within the household to
 

reduce the severity of its nutrition and disease problems?" would
 

be asked. Complete tabulations for each member of the family
 

from obxarvation or estimate of such data a age. sex. height, 

weight . food intake, energy expenditure, health status. and 
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disease history would be obtained. Such tabulations would repre­

snt. In matrix form, information on variables asevng as ndi­

cators which relates to the elments of a 'systems mwq" (figure 1). 

N For each Individual causal links would be postulated between 

Intake, nutritional status, disease and impairment. Links 

ewould also be traced between Individuals to identify. for exam­

to 01 A ple. how one household number' Infection Lacunas anothar's stress 

V2 or his/her Incapacity for work, or nursing. results in another's 

POP low intake. An assessment of these links will provide the basis 

\ / 7 for aseessing the significance of nutrition and disease 

La Impairments within the household. 

The comunity as a whole can be viewed In a similar way. 

For example one might ask 'in what way can nutrition related 

disease be reduced by changes of behavior within the cosaw=ity?' 

J - 'Which aspects of the comunitesA nutrition and disease problems 

C)- 01) 7 ' would be most important to attackz 'By wh~at =*&aura?At tLLs po!nt thers might be some uncertainty sout a varLety 

of matters foc example, the numbar and nature of p cVle (socio­

0 economic category) affected by specific nutriti ou and disease 

AA problems. The contributions of nutrition and disease im~alr­

j ments to subauquent and wider impairments effectod through dif­

*erentpathways (og. impairment affecting farm output. food 

availability. food intake and food Intake as it affects duration 

rand extent of impairments). Conceivably. this uncertainty MaLLt 

' iply further uncertainty about matters such as the significance 

of disease 6aizments. at what points of the system intervention 

2 would be most effective. how far 'packages' of m&asurs will La 

aecesaaar. and so on. Decisions will then be required as to what 
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It 1 likely that descriptive and cohort studies will be 

infomatononfdeneillimprvei theidetifcatonof the greatest value, that crose-sectorial will be of little 

design, and sasessment of interventions and whether the cost'
 

value and that came studies may be edvissable in special cir­
of obtaining such Information. Including expenditure of the time 

to the cuearances.o 
Instead of proceeding directly

will warrant collection 

The bulk of this report will describe the use of thedesign end isplmentation of an intervention. 

In U.. event that more Information and understanding In 	 cohort approach, because of time constraints and because we 
believe that it will be usually the most effective of the epl­

nwo ry t nidemitlogia oort sigtdrante fom ie csurey demiologic methods in this research. This does not imply that 

trials to laniiormtabcohort studyitoory. 	 oear atv caworthere will be a bias agalast proposals using other epidemiological 

trials to laboratory, or metabolic unit er ohavracr models whLch appear to have characteristics needed for success.
 

rire. caed 	 aIndfapplation, dthe tprpe thquire eeacray 	 In any case, many Of the statements made in the methods of pro­

required, and the typs of information required will be clearly 	 cedure section apply to all types of epidemiological studies
defined, rho design of the study--or studies- will be specified 

which are likely to be proposed. 

accordingly. The results of the research will as a result have 

iinedite application, end will lead to the Identification of 	 The Cohort Approach 

relevant problems and design of appropriate Interventions. 	 'or the purpose of this section an epidemiologic cohort approach 

to the hypothesis that nutrient Intake amsmeasured by energy Is
 
AM EA4PL OP PM EPIDDRIOIWIC )PJI)?CU
 

i Inversely related to disease production In the comunity will
 
be discussed. it should be u.srstood that while in this example the
 

This example represents one epidmiologic method which might
 

be used to produce guidelinesfor research on the relationship Independent variable could be measurement of nutritional status,
 
level of sanitation, medical care availability,etc. In more compli-


Sfood intake to the expression odesigns 
 combination of these variables could be tested.
 

There are many valid but different ways.to approach such research. Whil such designs would add to the coat and complicate the
 

This section will discuss some of the ways In which epidemiolog­

cl research can be of value. ZidiolL.9ical studies can be analytical problems. This could be done If necessary for achieve­
mont of Uhe research objective. Such designs could prove to be
 

divided Into descriptive, case control. cross-sectorial and
 

-,hort studies. The availability of resources. the questions to be necessary If the reapective contriLutions of these latter variables
 
answered. and the potpuletlonG to be studied Will determine which are a part of the assessment of thao relationship. for our purpose 

a cohort appreach which relates the indepeniont variable at several
 
of those methods should be used to answer the research question.
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discrete levels of magnitude, or as a continuous function, to 

outcome•, as dimease expresion, is proposed. JActually tb. 

design i not only a prospective approach, but embodlee long­a 

itudinal companant0 In trhat both the Independent and dependent 
variables will be re-measured at pro-determined Intervals, taking 

season changes Into consideration. This will provide not only 

for 	8arveillance of dietary -changes but, it the Intervals are 

not too long. for a disease surveillance capability of greater 

reliability. food intake measurements will also be made more 

reliable. 

Method of Procadure 


A. 	 Selection of cimunitias and their descriptiona (see page 

discussion of community selection). 

1. Several commnities should be selected In order insureto 


range of variability in the independent variables, and 
 repli-


If unforesen c'lpllcatlon8 prevent execution in each. 

This Is necessary because the in, iatioan of a major long 

term study in only o or In too few communitles creates an 

unacceptable risk, that an unexpected event In a counity may 

compromise or destroy the entire study. If possible one shall 

be prepared to capitalize on unexpected events. furthermore, 

if a greater number of commnities, which will ultimately be 

compared on a number of other variables are enrolled. a broader 

range for gradients of Intake will be assured. 

a) In this design communities hasle be selected prepresenting 


magnitude of disease Incidence or prevalence In accordance 

with available data. very effort shall be made to verify 

the data using availabie Information from all relevant 

sources. Including local health centers and ministry 
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authorities. i. range of magnitude of disease occurencues 

amoung these comunities will assist in ascertaining
whether the relatloship0 ift 
found, hold over the 	range of
 

b) Comunitias selected viii have degraphic. environmental 

and social attributes. s:.cis as size. population distribution 

of age and mex sanitary status, and availability of medical 

care which are comparable. Mote, if a design io suggested 

which includes assessment of variables contributable to the
 

disease states, then the communitios *should have a range
 

of such variables, albeit the population to be studied
 
should be increased. 

c) Since the diseases which may be related to nutrient intake 

could also be related to sanitation and available medical care, 

these variables must be included in the study, and 

efforts should be made to select communities in which sodo­

economic status Is not so disparate as to relate disease 

to affluence, particularly the possession, for example. 

of water supplise and sewage disposal facilities or access 

to medical cars. It Is recognized that In populations with 

divergent Cood energy intakes It is likely that high intakes 

will often be associated with Increased wealth. However, 

it Is not necessary that small diffearences in affluunce 

which alter energy Intakes, must also alter other variables 

thought to be related to disease exprsssAjons. It will be 

the 	responsibility of Investigators either to select cam­

munitles In which confounding variables such as these are
 

at such a low level that the study is not compromised or
 

to suggest methods of controlling on these variables.
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d) 

f) 

require a reaonable lI th of time, and since spinoff 

or contine ing rsearch may be indicated, it will be desit­

able that reasonable evidence or continuued cooperation 

nad stability of the commnity is available. 

*taonable assurances of comunity participation should be 

obtained by the applicant researcher before submissiln of 
applications. 

There should be no other conf'licting resnh or other 

promotion of health activities In the coomunity. or nearby 
cmunitiss wich mightnterfereneihtthe exectiodeof t. 

counities which night Interfere with the execution at the 
research design. 

historical. anthropometric. clinical and laboratory methode 
p all be part of the initial aurvey and at melecteu intervals 
thereafter. The specific nutritional methoda chosen will 

depend on the hypothesis teasted, It Is possible that by 

serendipity, or design, the data obtained from this type 

of study may permit analysis of such a nature that compari­

sone betwpmn disease expressions and other Independent var­

ables such a nutritional status may be &ade. 
Measurement of the Dependent Variable-Disease Outcomes. 

1. A surveillance system for disease events and prevalence will 
be a vital component of the design. 

2. All morbidity shall be recorded Irrespective of whether 
finite diagnoses have been ade by health centers or visiting 

g) In many case communitie. in which other studies have been 

conducted may be of special value because of an accumulation 

of available Informaion which will be helpful In the 

conducting of the research. imevar, it should be cautioned 
that coem~unit/ms should be avoided in which previous studies 

have failed because of lack of cooperation or in which 

thern is reason to suspect that cooperation In a no 

Investigation may be affected by the population's fatiquee 

health personnel, or the illnesses are undiagnosed but recorded 

as selected signs and symptoms. A method of validation shall 

be proposed. Validation of many of these illness events 

may be derived from health centers and schools. 

3. At the intervals of re-examination of dietary intake &no 
nutritional status such records shall bc assembled, valida­

ted and collated for systematicretrieval. The interval 

examinations of nutrient intake, nutrkional status and the 

0. 

1. 

at being overstudld. 

Approach to Nutrient Intake 

The measuremant of nutrient intake shall take the form of 

quantitative and qualitative dietary surveys of food con­

collection of intervening illness data shall permit time 

series analyses of the Interrelal.onships between these 

events as well as a measurement of possible feedback mechanism. 

sumption by families and individuals In the study population. D. Analysis 
2. An adequate sample of the community population, properly 

representative of the demographic characteristics of the 

The appropriate analyses will be contingent upon thu method 

at sampling and the precise form in hich the data are 

3. 

populations shall be drawn and surveyed for such intakes. 

Mutritional status as measured by appropriste standardized 

:oilected. However, the outcomes shall not only be total 

morbidity (and mortality) but discrete disease entities or 
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coatolat~on of signs and symtoms. appropriate for the community being studied. ror example 

at.pilot study calories are unlikely to be limiting in sheap woman. This 
It is obvious that before embarking on the full fleld study 

the mathodogos. should be tested hith s mail scale pilot a) Careful boselinge observations of study populations 
study. Evidenca of the validity of the inatuments to be b) Testing of nutrLtional interventions and control inter­
used hall be des,atatd either by the Investigator's ventions under carefully controlled considerations for 
previous eperience or by such a pilot study. 

safety and effertiveness, 

MEWRMitAL LPIDDUIOL40a1C IVZVEIfTION STUDIKS c) Pilot testing of interventions in similar communities 

1.) Intervention studies are very complicated and involve ethical to ases acceptablility and the extent of replacement. 

considerations therefore they should only be performed when q.) One must be able to identify the effect of the intervention 

information from other sources gives evidence that the hypo- separately from the effects of all other (confounding) factors. 

thesis to be tested are likely. One kind of evidence relates This In done byo 

to the elucidation of meothinlm (linkages) between dietary a) Randomization of interventons or matching. 

intake and disease expression, from animal and clinical exper- b) Use of appropriate controls such ass 

ienwat. A second relates to the finding of overlapping pool- 1) placebos ( in some circumstances aLthical considerations 

tioes of these linkages in man. An example Is the relation will 'not allow) 

between nutrition In pregnancy and Infant morts lity. Doc- 11) Individuals as their own controls and cross-over designs 

montation available for energy fft.L are birth weifhts. 111) Doubla blind aeosment (blind assssament may be 

Widespread evidence that birth weight Is associated with difficult with macronutients) 

infant mortality equals two overlapping links. The total 5.) When interaction of inte'rventions Is not sought there should* 

chain now needs to be documented. The third linkage relates be a clear description. or experiment control of the major con­

to the magnltude'of the problem. I.e. prevalence or Incidence founding variable on disease. for examples 

of the particular type of malnutrition and the likely pro- a) In a study of measles as an expression of nutrition, 

portion of Illness or death due to that malnut:itlon. measles antibodies should be measured In different Inter­

2.) Intervention should be as simple as pussible. for example, vention and control groups, either to mathch for analyses or 

unless non-additive interactions are likely between various to assure that induction of treatment was random 

Interventions, only one intervention ai its controls should b) In study of febrile Illness, immunization against epidemics 

be tested. 

3.) The deficiencies and Interventions being examined must be 
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which strike comarisoni coemnities arbitrarily but 
not
 

measured arsould have a public'health relevance
9.) The outcome 

at random. and c"ld destroy coimpariblity. (Note, Not 

lot example death.' observable 416e2e. use of health care 
variable cannot be measured. A 


every putative confounding 

resource, ete.
 

identity the important ones. nd 
strong research design will 
10.) All results whether positive or negative should result in
randomizeo the others.) 


strone inference (power analysis).
 
6.) When possible 'positive' controls wshould be designed 

to pro-


vide a relative measure of the LaterveationOs effect. for
 

re KJCTlON OF COHIWHITI&S TO hrMIMD
 
instance, general health and environmental measures 


In general. community studies should be evaluated for their
1. 

thought to be measurably effectiv, in affecting the outcome. 


potential to produce LnfeoratLon which will illuminate 
gig­

results in so effect,
and nutrition intervetion 

nificant problems In our understanding of the interrolation­
the latter findings is 

If this is so. 

clearly rot due to inadequate measure 


ships between nutrient intake and dLr a response. Studies
 
if outcomes (an Important consideration In field studies) and 

should also be evaluated for their potential Impact on the 
even if present it may not be worth following up. Positidv 

health and nutritional status of the commuhitles under study. 
€oatgols also control for placebo effects.
 

kind 2. A broad sample of communitLes and problems should be studied 

7.) When comunities are the unit of analysis 3 to % for each 

to cover a wide range of environments and social settings: rural is the minimum number of replica-
and level of in~erventio= 

and urban communities representative of particular classes of 
tions. Less than this number practically excludes studies 

the world.problems, comparable problems in different parts of 
of a graJient yftact across communities. 

within 'the &sme gw. raphlcel areas. 
Analysis of gradients of intake across individuals that do different kinis of problems 

and other biases by experLm- . Communities should be nslected such that results will be 
not contr.1l for self-selectlom, 

eel-ction may illuminate somebroadly gneralizabl. Except where 

tal design will produce to better evidence than descriptive 


important general relationship between nutritional Intake 
and
 

or analytic opideniologic studies, unless the results are 
used 


t.3explain community effcts. Mon;ccomm~ity effects ate so disease it would be best to avoid communities with unique
 

explaincd they aquire greater credibility. constellations of nviroumetal-socLo-cultural fearues. cosnUn­

1 itie in the process of recovering from some prior dLsequli­
between intervention
S.) As many intermediary variables (linkages


and outcxms should be measured an possible and the variables braking stress (including previous interventions, natural die­

of under­saters), and communities with reasonable likeli!oo4 
should all charse congruently for the interterence that inter-


going some major political-economic shock during the period 
of
 

caused the outcome to be credible including the timing
vention 
study.
 

of the effects.
 
Com unities where prior interventions have taken place, though
 

from the point of view of having an extuseive health
desirable 

http:contr.1l
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data base. should be judged eppropriate only i the effects 

of the interventions can be domed not to Interfere with the 

collection of quality data necessary for proposed research. 

. Communities selected should be able to be compared In doe-

graphic. environmental and Social attributes such as size. 

demographic structure, socio-ecoQsmiC structure access to 

markets. access to state (health) services. etc. Depending On 

the specific research designs. communities must meet citria of 

of size (large enough to grade research results. yet monaesable, 

given project resources). homogeneity (differences where relevant 


must be able to be Identified snd quantified), nd feasibility 


(c~menity structure I. such tht project can be eecuted In 

the 	amoc~nt of time envisioned). 

6. 	 in general. It Is desirable to select comiLties from an 

area where ther is an exliting data base on the subject of 

health end nutrition, to facilitate the preliminary research 

stage. 

T. 	Projects should not be in competition with other health-related 

projects at the commnity level which might be disruptive to 

the comunity and Investigators. 

8. 	 CoamuLties should dmnstrate potentil for ongoing local 

participation in the project, and regional-national participa-

tion and cooperation of hot contry institutions hall be 

assured. It is desirable to locate projects where thre Is 

soe assurance that local participants will benefit and where 

projects may have ome impact on the state grovernmentmn sensi-
tiviLty to the need for further sttetion to problems related to 

health and nutrition. 


LLICLL CONSIDERATIOUS. 

Ethical considerations dictate that people should not be used 

as means alone. rurther the participants must be able to give 

their informed Consent to the study. This requires that par­

ticipants understand the harms and benefits of accepting to 

participate and that they participate voluntarLly. Biar, maybe 

ethically acceptable if counterbalanced by benefits to the 

ae individual and participation Is voluntary.
 

Benefits may ccur* to oneself, oneos family. one's community.
 

One's country. humanity. sciencea
 

a) IndLvIdual--famllY--co.,unity, PWossible benefit from inter­

v*ntion and aojured benefit from other activities (eg. madi­

cal care)
 

b) Country-immediate applicsbility of knowledge (now always)$ 

training of indigenous o kers and professLonasl 

c)Uumanity. science, only if well done. 

arnmay be limited to short term inconvenience, risk or harm 

but the possibility of long term inconvenience, risk, or harm 

exists and must be made explicit. 

Voluntary participations If short term need Is high this 

will be a strong incentive to prtlcipatiop and short term risk 

will be acceptablej long term risk will* LC, even more accepti­

ble. This situation constitutes coercion. Therefore the
 

receipt of program benefits (e. ltodical care) must not be tied
 

t participation..
 

1f there in a minimum p6rticipation rate required to sustain 
funding a community will bring pressures to bear on Indi'lduals, 

thus the voluntary aspect is impaired. b nefit/harm ratio
 

must be Increased.
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2. 	Relatlonaship to Indigenous scientific colleagues are an area 


of concern. Date collection L mining. whereas, data analysis. 


thinking, and processing add 'value'. Processing should be 


b 	 done with Indigenous colleagues and they should be involed In 


research design and analysis. Data generated must be avail-


able to mchclars In the country and also to International 


cullesgues Involved In the research. 


3. 	 Other issues to be consideread are that. 

a) Health and nutritional (humanitarian) benefits should not 

Abe xcluded frOm Participants on the basis of research design. 

b) The existence of a scientific project in a co Wity should 

not result in the exclusion of other benefits to the mun-

Lty which would otherwise have accrued to it, ag. environ-

mental sanitation. elect-rifLicalon, family planning by 

9overr-n-t. Projects can ensure that villages remain cor-

parable in spite of such ltrodu tion by insuring that later-

daction of such benefits Is concurrant in all cmnucities 

under study. 

OMODOLsGICAL COMS1OERATZoUU M A DUIGS 

I. 	Concepts or illness and health 

8). Cultural definitions and attitudes towad inaes ae 

the pQ ultloe uniforly label general syndromes as Illness? 

Are differential rates (09. ale/femwl) of certain types 

of magbidity due to real differences in biological-medical 

terms or differential reportlng? (1. it acceptable for 

sales to be *111' %,h m th~y hAxs the sangesywa am 

would be acknowledged a *Illness" in women?) 


b). 	Cultural cocepts of illness and healths In general. 

do these affect Illness reporting? What kids of raporting 
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of generalized syndromes (not necessarily labelled an 

Oilinesas in the culture in question) can beat yieLd 

evidence on quaL-illness (possibly nutrition-related) states? 

a.) Cultural perception qf basis problems. health-nutrition 

priorities8 low do these Illuminate problems. suggest 

research priokitlie for cooperation? 

d). 	Culture ballets, attitudes. and ppacticee related to diet-

Iltneass What pathways do they see between nutrient intake 

and particular classes of Illness? Whet therapeutic dietary 

measures do they follov. coaceptually and practically, for 

particular cl.sees of Illness (particular social catcgoris)? 

bow might these help establish research priorities or types 

of Interventions or make interventions more acceptable? 

2. zImut nystems and disease 

pkalsis is placed on the relationahip betweun nutrition and 

Infection, and studies comionly focus o the Immune system an 

a funct-onal Indicator because it io seen am a protective system. 

Unfortunately what little evidence there is reagarding imiunol­

logical 	function In severe and mild malnutrition is not consistent. 

Somie of the lack of consistency is probably due to variation In 

metods mployed and their sensitivity. an, in Interpretation of 

changes noted. It-is strongly emphasized that any proposal that 

involves imnological parameters as functional tests for nutri­

tionsl state 	should be evaluated with caution.
 

3. 	 1anagMent and snalymi o2f data 

The us."l fail-safe protection of the scientific commun­

ity against Improper analyses of data and incorrect infer­

ncs Is the replication of the observations or the xperisents. 

Por large scale community data collection or experimental studies. 
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this repeton usually ie ot posible. The possiblity at trating relationships between tw or more clinical 

Incorrect analyses and intercnces could be minmlaed by making
totetwdt vial oteslnii-onulya ag.variables, 	 particularly when cause and effect ace the issue.
 

the 	raw data available to the ecientific-cowmnity at large. e fidnsro cnrlld eabictde myb 
|nlv c t i ~ d be d n n y I r va y s uj c si However findings from controlled metabolic studies may be 

Dkiwever this shcruld be done only It privacy of subijects to 
tf) difficult to demonstrate in casualty studies becasma of.3protected 	 an the Investigetors are given adequate time athemany uncontrolled variables which produce background~to do tbe important analyses thmaelvea. Vidor releese of 

tnoise. 
A failure to show a relationship in amunity studies 

data requzires better decription of data collection tchniques. does not Imply that the relationship in untrue, or unimpor­

documentation of the quality control for data collection, data 

file building, the presentaticn of dlatzibutiona and sumary 

statistics for each variable, and description of Le data tapes 

Ci. to be released. mo process control measures will be needed 

to assure that data are so presented. 

Cauttonary notes basS4 on aest experience@ with vooulstion studies
 

a). In selecting group@ for intervention studies care should be
 

(') taken to avoid using aa e basas a variable which will be
 

("1 Influenced by the intervention. This 1. because of the
 

natural shift toward the mean In both arouos over time
 

which will olacure any beneficial effect.
 

b). Intervention studies muat control for all nutrition variables.
 

c). 	 Dietary Intake studios as currently odne. are very Imperfect.
r-P
 

d). Clinical-biochemical indices to 'a with many micruautrients
 

are quite good IT controlled for physiological variables.
 

but indiceas to do with energy intakes and/or utilization
 

are 	very imperfact.
 

s). 	C-arrelstons between cliaical-blochimloal indices of nutri­

tional status and measurements of nutlent Intake are poor
 

for some nutrients.
 

f). Intervention studies In co ,nities are generally lose
 

senstive than controlled metabolic studies In dm­
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TAULE 2 
SOME! EXAMPLES OF ZNDZCrS TO 35 ASSrUS-Z, ETC. 

Ranges of Food Intake Indices of Nitritional Indices of Disease Vulnrabilit 
Status 

(Given factors*, ranges of Anthroposetric Cell-mediated imunity
 
energy, nutrient intake! eq. Skin-told thick esa Skin tests
 
for different age, body Kidarm circumfonceftT cell number*
 
size, sex. illness Wt-for-at
 
categories) at for age BSumrs1 factors
 

]ematologic Opsonic function
 
surveys on food/nutrient eq. CDC Antibody affinity

Intakes. Biochemioal
 

(Availabilite Phagcyta function
 
coa *t Albumn ' Intracellular killin
 
tot eg Tronstarrins
 

Box Complement 3 lou)ya moblio rsponse
fasily structure Iran 

and aL3.e Zinc Ma al ciearance of particles.
asial cl s Copper
comnity toctar PoLA 2pitheLial cell-recptor function 

Vitamin C ate. * etc. 
etc,

Clinical assa t Iesquires more venous blood samples 
mg. Xerophthalain 

Pluckable lair 
eFrctors affecting absolute Radiological
requirements and absorption- sq. sone age
illness. Physiological state Metaphyseal integrity 

etc. etc. 

As far as poesible, all the AndiAme 

should be accurately quantifable. 

TAJOL2 Ccm.~iE) 

Xllness and Syssdreom Oenutcom 

Infections -Decline in physical activity Isorbidity-Bealth resoure 
e Pyrogmeic usageparasitic -Anorexia - Osym out oft 

viral school 
mycobcterial -Weight loss 	 ork 

t. 	 -Moashold oismangament e 
-Pesanent seq. Adult 

Deficiency disorders Child disease 
-lmpai mitt to mother's Child care

DiArrbeal syndrome occupational Competence Adtlt/Child nutrition 

Ill-defined febrile -Impaizment to male's 
illness occupational cmpetem e 

MetaboLi-toxic .-. mpeizunt to social Community Impact 
disorders competmwe 

Poyloo-ehavoiral -mpairment to financial 
Longevity status -jn maintenance and 

growth of incomeRenarebe -Impairment to mso- i e r 
2uction, - oc:al security

at., etc. light -educst4onal levels 
Saring -Prodctivity

Taste 	 -0Ouality of Life'
 

;3"t &",~c,'i:(: U 
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prevalence of the disease In the cONsjity. In many 
developing countries. measles would be an obvious choice. 
The study could look at the imune response to live 
a.attenuated and killed vaccines and correlate It with 
nutritional status assessed on a nwmber of parameters. 
This would be followed by a careful study of the vaccinated grop for the next 2-3 years. and nting 

the Incidece of measles. 

&-Ed 

C301 

S" XRealtk Ctib.IttlI S )0 0 tbD4l*7 
1010 TO c.1 " t Series. a. SI). 

M eltik rsi.lttlls iIITI),. lU. new ratola Lqutrmets,WVD wl,.mlc.81 Itevt series. onm.U.ZZ 

1. IS Impaired Immunocompeteance Is ... itn threshold 
phenomenon or does It alter progressively with Increasing 
severity of deficiency I 

9This question needs to be answered for postnatal as well as -

0tfirbal 

O 

bliaelJ I.l~ 
193 LtrS5 

imzett1t (lS?). C'Ld.ica 56.e A plico 
SWdtA46La LaqltintS. 00 Lrpect tram 

oft~artl,t perts. 

e,,t the 
a jLst Vf/St. 

Intrauterine malnutrition. There Is need for the 
assessment of m rityfunction of mildly and moderately 
uidernourished children and adults and of infection­
related moruiditj and mortality. for stoe specific 
nutrient deficiencies, eg Ira., altered Immune response 
is a threshold phenomna. * 

C13. -flaltioa of the rmle of maternal malnutritlo In the 
pathogenesis of low birth weight and associated 
taIrad aI=Kw"aope ance. 

This may be achieved by epidemiologic correlative studies, and 
prpylactic or therapeutic intervention studies. 
The difficulties of the interpretation of the date 
available to data should be defined and appropriate 
corrections built Into the proposed study. Eg matchtag 
of groups for antestal care. maternal height. socloecor-4c 
grade. family size. etc. A frequent drawback of many 
1 llsh*d reports is the lack of data on tot4l nutrient 
a aks of the mother. Including that suppTdi~as 

supplemest. The muny other determinants of birth weight 
( evtlined in a recent WO3 doc;cnt M 1.66018 ) should 
be tWeiPW =nsladration. Also. indices of biological 
competence should be g-pic.;J- for assessment of the 
effects of nutritional supplesentation. rat±.r than 
birth weight aoe. 



4. 	 LASssMmt of the awtziimal &" hammollc corrieats ot 
porstomrsti seis ad Infections ag hospitallizd 

Sw as evelotim wssd Isil t Uhe Indices tkat point to 
iA 11il -rilk li41ivihI&1. 9S111 41ld be eltdhftd bh 

studies on tLM lacidene of tafectIon saw ISOWUPWmIC1iaaq 
- pteatz givns dliberate iutrittOul supplinlt to 
correct msL&boiic UbACSac. 

. eUaeIof L%eOwtritonul bad tt1oolsilc ststus of old 
IIJ t*414~4I1% SAd It% C~rrltIo4 With the taStdenc* Of 

d4sease. 

tpidi.lal~llc orrelatie as well as Istarvst:' studles are 
rvivIru8 I. tIis area. 

S6. Assess 	rt oLat te trlill&Il &ad Immeloic profill Of 
patless wita caacar and Its crrolalita with 
tallip of tsfacticv lisus1s. 

Pruhyiacttc **d thersieutc sam ~ltttoo to brisg theza 
Wis id.als lato pasiti mtb.eltlc iaiLACSs uld 

&e attewsted ar4 coorrlatsd with Mhe occurrence ad 
tjrt of Iffcticei. 

7. 	 Cai0lc ataies of iatectiou diseases ti rolationis nutritioil 
I ta tUs. 

Tha tiieAvcity a( sorkfiity satasto uilvidiwals with mild to 
* ..... rstU atrItiosal deficloWScis. Also. s&Lhjcts wh
 

r.. hawe blt Imized wea w.erel
the. mr4urtsbead way 
be at grtatar risk of developing tIm popatbololiC 
czlclatt.&S ot ifictimsl ai severe Arthux phenomaO 
-llke Illness Is mlmurlted chldren prevltsly vacclnated 
wth live taawated mails& virll &Ad skbseqvtstly exposed 
to miatral vilrus. 

11- toctaca &ad severity a&id natwal Istory of Atopic disease In 
pcpulaLttos w1Lh rampant parasitic infestatios sad 
elevated IVE a tibodies. 

S. 	 1*allsiio of sow aspects of owmity Io w iJrautrItIS tat 
kave .trnte $twdlJ or not at all.ikqwsmaly stwidled 



I assigmsant is to write about foo" Intake and disese response 

from a social science perspective. Thin to akin to asking an astronamer 

to sound intelligent alter pesteng through a microecope. On. bag the 

uscoafortablo feelieg of a diaciplisary mismatch - protozoa and para­
oat being the stuff of which Iaialees are mede - and moswthiios of 

Smct& 

Wfunctioaal competency," however spec­
a sacre-micro mismatch A well. 

Studied by meticulous observation of Individual
tied. to probably best 

of nutrition. medicine, or 
caes. A bchavia-al acientiot with knowledge 

a political scientist whose limitedboth might be up to the taski sot so 
MUTTUN. Ni u I a m K Central casting may

fort* is with broad-gauged patterns And processe. 

have made a mistake. 
A SOCIAL mCOmK 1DfllW 

sense is that se "state at the art" concerning outri­
moreover, my 
 of none.
science. At least I know 

Liao ad lfecLoa Siats In social 
There 

iar do I know of any social scientists who might claim otherwise. 
with an acquired wadam concerong

may be doctors and utritiotaits 
ameog others, come 

to ind). The reverse does Pot bald. heOever. 
Social asatema (Idray. Navarr.o Scricwhaw. a" Myar. 

iat social scientists 

kaw about the food-health saneu Is extremely limited, strictly non­

technical, and in so way professional. If I as correct, then It followe 
that the social scientist io largely Irrelevant to the definition of a
C) 

A glimmer of relevance
research agenda coacersLag Intake and dilsea. 

may reside is his natural tendency to look for the applications of 

bsnnar of practical osnificance
knowledge to policy and to raise the 

lost scientific inquiry turn totally 
Inward. 

Jobs OOd ia 
to writs a paper. Honorably, If motThis is a this raed on wich 

The antriteaa lstita 
-- by and lir1 - resisted the temptation to Stray from 

wisely. I heve 
The result may fail to satisfy.the topic onto more comfortable ground.

Taste adversity 
 at least provide a frame-
Nowever uselae substantively, this paper may 

Work for discussion.I. * 

Joba Osgood ae 

the ikab" en bhtatlesal, Intake Heador. MasachusettsJ Di sease Respon,ApIn.cTermd taper fo 

Iamm . NeascbuoetgU. 8eptember 5-25, 1$75. Septeaber 11. 1915 
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=KIITIW . NlJwUTRITzIM AMS SlISRhSJ this Interplay. they aore on Joined by behavioral scintta , cultural 
A SOCIAL SCIC ?l gClTlntVI 

nthropologists, sconomalete, ed others. 
With an Invocation to policy
 

and design of interventloase the canvasby JobsOsgood field 	 broadens to Include health adam­iettetors social workers, 
even(God forbid!) political scientists.
 

Stmle* ef nltrint Wake Gnd diea lono*e (caovmubenafly tonsthing which at first bluah seem colorant, manegceble. end rigor-
Leamn s enetltin God Iafection) fell late three general categOr&e@. ouely scientific quickly become, anything but. One suspect& that tie 
*e bmgineted In Figure 1. 

Current state of knowledge is either cumulatve nor additive as a result. 

_4 
 Second, as one Navas from the first research focus to t" second 

and from the second un to the third. a epid decline In expertise occurs.
 
Ftg Is1 The 16t9grltm-lnfectiom Csnaactlaom 
 Thzee foct Cor gagesrch 
 Is part. this is because knowledge about 	nutrition snd dicesae logically 

begins with research on nutritaon and disease. 
Iveryoue else geta into

lestsrch Focl 
 Core Question@
 

the act rather laterI ThkeInterplay of matrient 	 In the gee as the growing body of core knowledge
Itaka with the type. I-	 What are the dyenics at
wo.? invites harizone to eapead. 
 The three loci. therefore, represent can­ptaalarce, and severity

of Jisaeas
 

centric cirls, with each wider circle followlng upou the one before. 
2. ne wanctisal effects 2. M.At do these dynamics Mreover,of nalmtrition 	 sad soclety the move outward estaile a sharp dimnution In scAeotticmean for both indlvidwal	 purity. The relatively straightforward testing of relationhips at 

3. Policy C e a 3. Wt cam be done about the the "micro" level gives wey 
to a profusion of lntluencee at work at
.. 

pFULisnl huge precisely, 
Whet worke. under what wors "acro" levels of analysis. Nhere coocepte ere Increasingly fugsy
canditions sad whyl Alan,
what 4o different optios and difficult to measure and where the aceseary date are typically
cost?
 

either unaeliable or noM-existent. Nor thre, raoan the "ntaer Of 

the art" nay be expected to tgein must developed. for em time at
It thia to a fair accatlm|a, to observations follow. First, the least, der It wee Initiatod. I& the laboratory and under conditions
 

fJebieL matter - to a surpriins etast perhaps - t laterdleciplsary. of welL-controlled field experimentation ad obervation. 
Technical specialiete e doaiate tUsf analysis of mutritioa-inection 
 This paper will comment briefly o each reqetch focua " attempt 
dgamics; Lee iben the focus shifts to the fuacLio al Impllcatlone of 
 to Idt Lity issues for further Investigation. 
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Reuarch Fec.. Hts Tbm Pyatics of Metrtliio. infection. smd 
Putritfonal status 

rate* genaral polite seen to be Well established coecermin this
8 


critical set of relatioeahip a. Which all alse depends$ 

1. Food latake and tb. prucae or absence of lsfectiova disease 
are the two priecipel dateaasaots of nutritional status. 

hIlatritLae. aa a departure from mutrltlal adequacy a the 

deficit side, Ia an outcoma coadition reflactias sme coahl­

nation of lnadequate coaeauptlon nd IMaired blalogical 
utilisetion of Ingested nutients by the boiy. Created that 

Malanitrtom ha a complex etilyLY that is Often very dtlfl-fFigre 


cut to specify. Ultiately It Is the inTplay 0f 'autrlton0"a 

1
 

eAd "Infection' which dictates a person's nutritional status.
 

2. 	 lnaequate istak of tod eu, Im1irod biological utilizatIoM 

due to Infection are typically fouM together In maelnaurihed 

subjecte. especially those In the eoat vulnerable age cohort 
of 6 - 31 m ktha.A poor diet weakena the hoey a raduce, 
resistance to disease. WiSle lafectiona result In altrag 
loe. depletlo of tiaue proteis. depressed cell-mediatsd 
Imunity, and anoreala. The two principal Jetarmtnante of 

nutritioaal statue, therefore. are Interactive to a sigalfi­

cast desgrse. 

3. The effectsof Inadequate taka end repeated health Iasults age 


eybnarItic. Net enly do Infectleas make Mnalauttio Wers 

2
 

While pour nutritil lacleaaee the aeverity of infactious dloaa. 

Their toteractien "ta more serios for the boat than Woold be 

eapelted from, the Combined effect of the two workleg Independent-
ly.' fedc latemelitea the leplicationa of the other, and I1t 

Fr 	example. see the MOdel of malnutrition causality in IF.JaUes 

Levinan. Mriner an keonomic 4ealy&I# of alonutritiou Amoung 1youn 
CkllJtea In Rural 141q Corsell-MIT International Nutrition FoLicy
 
Seaies. I, 1974, p. &. 


2 tchaml C. Lathkaw. luatwItlon and nfection in National Development.u 

in Philip , Foelao Politics. zcunolc. i uCritios and Researcha. s 

(Uashiagtoo. D.C.I Amgrica seciation for the Advanceent of Science. 
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Nevl. S. Scrloawlaw. *utritloo and Infection., progress 4 yood|an4 


N.trltlo. Science. 1 (1915). p. 314. 


I this negative symargim Which produces growth failure and 
4
 

which underles each iant ad early childhood mrtVailty.

In assence. research a onutrltoeand infectiou first examina the 

way Lu which the two together ateract to produce variation Intnucrl-

LIonaL statue. It than addrease the significance of new health Insults 

for further changes in nutritioal status. lnfectioa,U therefore, L 

related both to "nutritione ad to noUtgitional statue" In the mnmner 

ot 2. 
r
 

Figure 2s Dynamics of Infection. NutritloA. and N4tritional Statue 

................ ................ t ac ...... 
.	 2
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4 
See, for example. Joke 3. Iyom and John S. Gordon, The Kanne StuJys 

Population Problema in the Rural Punish (Cambrldget Narvard Uliversity 

Ir88a, 1971) and Ruth lice Puffer and Carlos V. Serrano, Patterns of 

MrtalityIn aildhood (Va hingtoa. D.C.I PAiO-W1O, 1973). 
3That aserable child In IBat& baria Cuquiwhoe growth failure io 

response to repeated health affliction has become a intemnational 

refereoce is a cose in point. See Leonardo J. hate, "The Environmnut
 
of the malnourished ChAld.w Is Navin a. Scrimahe and RIees Beher. 
Nutrition And Atricultural Developmeots Significance and Potential tor 

the Tropics (liuorks Planum Fress. 1916). pp. 52-3. 
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Withost qu"tios. esoearch Focue #I Is the stroagest 61 the lhz. 

reearch foci in term of effort a"e*. fiadina reported. and coafideac 

- Kvas the mxperts talk of .mtmetod theory. observed excep­drived. o. 

itinu. ioCosiateecioea and tape it knbalede. 

rethape ahat mpeara an the surface to be a fairly atalaghtforwatd 

pattern .. Mutriet Intake end disasae response Is which they very Fee-

Ititvely (the more. tht"ttorz the less. the worse) to such wage complex. 

rakhepa. too. the Impact at mew dia" ma nutritional Status 14 hlgly 

asmgific.atly -- and st secoesarily In linear fahion- acroe types 

of nutrient. typesof disasae, degreeof mutriet deprivatlon. and ever-

try of belth insult. Obviously thin to aa far an a social scientist ca 

really take the S.bject. but it bugents that much useful work ,enala. 

to be hue at the core Of the Concetric circles. 

Seoearch Focus 121 The fuctioeal Iffecto alinuritioe 

As an outcyebe €ondtion reflecting lJsquat4 food Intake and laec-


tin. dtecasa, mlautritom - 1% tuc - ka functional Imaplicatioee for 

Coae ssperiecin It uhizh arm observable at bath micro en macro JOYl 

of an !slta. At least nam8 of tCheo Implicatlons ar summrioed I& fiace 

4N-Y strendleg the 1yanais wakahop may be Inclined to accept this 

statement as a obvious truth aol accordingly devote cosaiderable ant-

tiea to the research callej for. It might be mre appiropriate - o In
 
amy event challengang - to treat thin •tatmaat as a hypotbele ely. 


am. to be defended OsAiat me alteretivO hkyPOtbeaI t" the effect hCht 

another round of atudia en nutrition " itafection will do somore th 

Coan irm the obvio-.. yet S&ls "dA leave researchera making intellectualI
 
moeuSntaln. ot of practical molahills.
 

-6­

3 below. Imdividualiy and together, they Indicate why mlnutrition has 

become ouck a davelopmntal cauji colebre. 

Figure 3 	 Malnutritionm ana Outcome Condition and as a arier
 
to Delapmnt
 

IaJdeuace Food Intake lnimaarad Alological Utilization
(Digestio. A~bsorption. Metabolize­

-Qu~antity Lion) of Inge ed Ifi- tant-du. gas 

-	 - Dierrhea. gaatroentarltm.
dehydratio 

- Iareaitic inegation 

- thar health Inults(fever. 

Couga. epideics) 

M&iJUTIIQ,,
 

mild evelopmnt 	 Uocio-Kcoomic Development 

-Low birth weight (tram - Low productivity, work efficiency
maternal malnut rtion) 

- aducad capacity for change 

- Unreaponeiveneo to fnaly plan­
-Reuceddutthresistace toa 	 ming. high population 

neas rates 

- Low social stimulation Lower return ao aocial sectorinvestumet 
 (health. education, 
- Uithdraual. raduced ocal employment. etc.) 

compe tence 
Accelerated rural-to-uthan
 

- Impaired learning 	 migration (1) 

- IdUcAd mental capacity (1) Threat to political atability(?) 

L Nigh motalty 
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A quick look at Figure I reveals that this reasarch focus esea up 

a itabie Pandora'sas aof cocemas the prelns parmtre st whibh 


aremet well established by may mas" but the senaral throat Of Which 10 

noetbale.Iv m quite clear. Ia term of its effects. 0elmutrLtiOa ranks 

Sama the oet pervasive anJ auaux a health prUblam is the uorld today. 

gotaei-caloaro msal .tittoe* In particular, results La stunting.hy81Ca 

af the very young. Impaired learang. possibly even irreversible brat. 


latet sad early childhood mar­damage. eel -- of course - kigh rat" ot 

r"lity. LA 	 laderer at derdav lopeaar. etesive malautuitloe In
 

also believed by may to be a battler to development. tor It coastraina 

-eam CoapateacO and productivity. imhlblta & socieLy's capacity 10r 

£ 	 change. ad serves as a powerful dilacearive to the practice of faily 

pla. ing. "latrlitum does such to lack people Ito the very stale of 

depivation from which It is derived. Just as mlautrltioa is a kay 

egfriedint of the poverty esdrome, combatiag maluritair is probably 

0 necessary. If met sufftcteat, canJItlee for breaking out of It. 

oSikh for the Sittteryg Reaealitma. In fact, moan of the 

effects Imputed to figure 3 are little more 'ma plausible propositiona 

*o which little or as research haa bees doe. I& quite a few cases, 

research mo research.,rthe precise role a malnutritioa is extremely 

. difficult to iolace. Tkis Is sepecially true at the macro level of 

ooclo-e..oa.,utc develop tar. where so many factors come late play. Pizure, 

4 sftmmr lzes the current state of kaawlsJg con"catag the Zuactional 

imPlicationa of malutrition. 7However crade. tis summary denamostae 

1 As indicated. Figure 4 is as laterpretatoa omly. It Invites 
challenge. 

k.-, 
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Figure 4s 	 The State Of C4raot Knowledge Concerning the functional 
Implications of MHlutrition - An late.prcatun 

- -- The Stats at Knowledge 

st ubl~sd 	 Wua ad ALasrged Uasaolned 
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Lo birth weight 

Phyaical atuating/blindaese I 

Reduced resistance to disese 
 I
 

Withdrawal. Leduced social
 

Low aciel stieulationa
 

Iuiaired learning
 

Reduced mental capacity
 

H~Utamortality
 

Soc o-Econom|c Developeeng 

Low productivity. work ffuicteec b 

Reduced capacity tr chano
 

Unresponsivenees to family

planning. blb populatIOa 
growth rates 

Lower retura on social sector
 
Investments
 

Accelerated rural-to-urban
 
Migration
 

Threat to political stability
 

idithrrawai 	is veil establiahqd. Iothor it really eails reduced coin-

Wthdrcanlotr tugl wsaihd Whmete Itciealycl enisrnmet isepetencs aoInteracting with om*s &octal (and physical) environle
less clear.
 

b These effects have beea Observed a certais lsbor-inteualve enterprises. 
The case is not at all settled when. am io ueually the case. individual
 
work performance Is less aignificant for total output. Mar Is It clear 
that mlutrition Is early childhood really results in poor work perfor­
mance by adults. 

Mii ts a hotly contested Issue. 
 Howsver attractive, the "child
 
survival hypothesis" is probably flawed i& its logic. The evidence to date
 
is Indirect in any *evat.
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im priomnted differaece between w"at to koaw or even documenmed at 

the Individual sad societal lole. It also emeeote that. overall, the 

stae .f kaldge to Not eopecially &dvaaced. 

One thias that Figure 4 Anne met do In dlacrlmloate between t 

effets of -- Ii. nodElate. ad s*vre 1 . WaGeeJ. quite poslbly Most 

of w a.t 1 claimed about the onaequa eO of molstrlioo Semrally. 

%e.s 4" ela.s.erv, portal.a olely or In large meascre te the *evgor 

moifeetetl.e of It. Of couge. the wage "glous the -lSntrltno, e" 

gleater the Cae amd the Srteaer the dr9mAtie effect. TWo things bappem 

at oro meera aod mild portio. of the coetiuuoz such o1 what Is 

aesectej to etbt pateetil fals or at lust queetionabloo en8 te0sech 

atlestloo fad4e elgnificantly. 
Jo0 duht8bl~eta h tm a frteac o•e-10
 
Joy eelj others bellowe that the Itame Lee come fe c ach to easar-

te. the Isill.ttiene of 04d @e moerate naleutultio. much once epocif-

itclly ndJ ceacertodly tks io the peat. 'ie mskes very good sene if 

eth tcase maot afela.trities aena vulnasraL greupe 14st severe. 

reratpe the dyiml Iteieg eOtritiO and iSCLctIoU age quitO different, 

to eatre ad In etcoome. wkea the deficits in foud cosaumptteo, are sall. 

Prrepe. g", the effects of ed"iiieeol disase on an existing elate of 

amlesittlo ae alao MoCh 1000 srfowe Wen the melnuLitlioQ is mild. 

gaie It mey be worth Putting forward 4 ravialoAlet View. that arO 

Zas c -o.lSog Wilk e0!7 
caer6 boWl4 ge 1orived frue oter Ouretlo

the somee. logic. aa&erianca. i ltniiao. The lter e met. ecietif-


call, laeectalohl is be "grelhat I& practical terms tLe my b sw

-ecially at lbid eny m bebe mate CaahOmeplmm macxo eve aenaowsh 


Lemn.aid J*y. -tearch Late latak and uLctie, PA fulistii, VII 
W 52..Option. 

-)a.-

Some scholare believe this to be the case.1O 

Moreover. there my Well be 04 let unknown threshold effects or 

deesaan-specific effects. knowledge of %idlCh would permit a more func­

11 tioual claseificactio of menlatritiom than to ow poelblm. prhaps, 

an Leonardo Nat argues. estimates of the prevalence of manucriclon 

based oa weight-for-age wasuremota a@4 the Comez classification are 

aerioualy Inflated and that pbyaIcel stunttn, in Itself, should not be 

c ansidered malnutritLon. if te to eight, particularly on the latter 

poat. thee It Might be poaeible to target Outritum Intervention& mage 

Procisely and with greater overall coat-alfectiveneG than Ias ow bein s 

done. 

10 r example. Dr. S. G. griautie, Diroctor of the Iatioual Inatituto 
of Nutrition In Myderaobd, ladla has bypotheliaed that the eyoergistic
reletinabipe betwen mutgIton aid Infection become pronouaced only al 
ralalively low nutritioal levels. (Persoaol cemmunication to Devidson 
S. Goatkin referred to In Gwatkia s paper. Mutrition Plamnng and Phyei-

Cal 4all-geiag in &tral& eel Sri L o. Overseas Development Council. 
January l78. p. 19.) Poitive end negetive evdence baed on pecific
relationshipo Is reviewed I Jam allnt aL.Dde,*rropering the meat SDunl 

Coevaleaceet Care After Acute lafectioe,& poasiioN paper for the NationalAcadem of Sciencee, food a" Nuttitioa board, hdokeo ounEffective Inter­

ventinss toSeduce Infecrti t haeonurithed Polpuations. 13-16 June 1977. 

11 Joy called for a functional cleseification of ilsawriiahed populationsmare then igiv years ego (Loonard Joy, Feud and NHtrition Pilaos, 

Journal of Ajliculiuroal couomlce, 1lV (January 1913), 22 pp. as ID
 
leprint 7107). See also DOren X. Calloway. "FnctLioual Definition of 
Nutritional Statue." !AG ulletin, VII (1911). pp. 53-58. 

1 aueo Kate, "Tu Mature of the nuttilion Problen. paper presnted 

t the Ienautional Stuy Symposium on policy Making au planning to
Seduce MalutrLItloo. The bUiveraity of California t Berkeley, Berkeley, 

California, March 29-Aprlt 1. 1971, 34 pp. 

13 Thd or. precise the targettng the better accrediug to Shlom Ieut:ingsr
and Marcolo Solowaky. hlanuitrillop eu4 ouvrxI P4R,kltuje al4 Policyaorld SAk Staff Occaeional epa re. No. 23 (1916), chapters 3 

end A. 
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SP~ (Zeal ietie m]r he sa regidlng thein Ipllcetala ot melee­

tittm, both ot which rese tI the cmmactlo between til loeeeech 

-foesi &ad the thr two Indicated In figure 1. picot. it is bl I goao 
. 

be,&ep Is WsLJ the OttmS likelihood that thi tuactial affects f ml­

.. etrIti.at ,. thd InlivldIl (ad,by Sglogetla eed infirence, a. 
W 


.Letyat large) deGPe critically up the dynamic Isterply at dift 

'eI&t bit. e ellee I at a v it ia. lafateea. ald autgitml ara"a. 

As l-g as thise mleLa. a valid hypatbeeia. 9aa&4rh a4 fuactionalh 

wlteffie.te wIll liaeit be depeedvt, to er uMeif..l etet, -u heo­

•- tJAGi pgOdaed coscersiag the basic dyemice. If so. Research Focus #a 

af s.aae~dd eati.ed gu-deeo fren Iae6ar-k fucue tI. 
3 fop paelas 

- ...esd, Reserch facm I) - palicy reoposeea I elettltie. sooUW 
-. it&meaa 

t' reci, Be pert at iact, ao. bath at theIatheic. Ti'e dyoelc Ipialu 

04cLam which either age at are set aerious ia their Implicatioe. The 

thes t . rch cy rwest la I n h o e d tte o oce.1 *eea g peli a d itl 

C. heat t tictimpat al-,ttitlee at Cacpthis ceat. xwaysr* e pror luoeatotle. 

l -6*t f.eea ef a lotrrilse a&.e1id h a,ddrosel A at what degrees of 

seveity. Tha eaMIO bars deped a. Reaseuc fur. 12 as iaforwd by 

Seaech ft. lisll, the thard facue is the least aoutesesow. as 

wall so o tleterventlaea 
el I a lo at t Liether the no,the Of the es thie CIa 

* ~te d~pee the o dge the circled,fec:, an Ie. hla acrosa sceentric 

%614A,- is tore -- AtepfaS a. the iltAgeaea at ofscientists. aecial 

acielsllta, =l pbagramres to interact with on another. 

kA 

Research FCus 1:3 Policy Respnses 

Nutrition programe of one desraiption at c.otbr May be found In 
Mat countries, at times Is bewildering profualon. 
 Nutrition Planning
 

very much mn Care. but this Nm field promises to Introduce greater 

conceptual order aAd othodological rigor to nutrition Ioterveelons while 

possibly lan Upl164lmi their nlortoce Is the davelopmeot efforts of 

low facoe" CoUntria. Every Couty had a health siniltry. of Couree, 

although most people to Mat Countrie raceivae little. if any, modern 

healhk cae. igiat elould raaeerch do nadar theal Ccclmea le 

0 thing which should be doe I. b0ng done. That ta taking 

stock of eaperle ca. At Karvard, CAJJI, tte World iank, C4moalty Systems 

]oudrtlon elaewhere asiOU sffortae ae being Mods. at last, to 

what a be@& attampted. where cad how. and to eatimate affective­

in relation to costs. In the alin. the docueotnary evidence concerning 

mutritloI proramt cod Specific lterventious Is loUg on description 

(although good c e studies are rcare). dequate - it .wcuphist-csted ­
14 A
 

1 
cc cont., weak on impct, and Ilimtedl on procea. All of thts 

aoe lil of fruitful reserch. 

one line special pertisnce to the *ouritio-iofectioa ssee cacara&of " 


the role o the health sector in adlcosleg malautritloo. JUDy outritlig
 

are health related. In fact. while a Country's health
 
.itratructur. Is often employed tor trasnlasloa ofasupplemeotary foo"a 

Nutrition education. aud related services to Iboe believed to aead 

thee. For their part. easy healtu Laterventions - curative and preventive ­

also have a dixe:t bearlg on nutritional status through their impact 

oe the end severity of d16"00dcilsacs Effective action egaist
 

the morbidity problems at early childhood Is Ae appropriate
 

14 for &ample. leee than a qmuater of tho nutrition program all over the 

wotld reviewed by the Marvard Iatltute of leteroatlonal Developent reported 
havlag icelyed data o nutritlonl status. 

http:effie.te
http:etrIti.at
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ums et Io.ketleg asmli i.t as well. If the ctea ptshlem - the 

latsffaccl its... Iladosse motleet Wntake &Ad lwered dis 

aoepem - Is a eogstiLv synergis. sNe approach t Its SoINl IOsuggests 

elfIL the potentially positlv eyastgls, of fttItls "a health 

lalsegestto w. laoltb ll/Saf. Is 01ert. milt litvlsrated atteetio. 

II s.o. e age faeed with a cirlseltY. Oa te usi s las, I& mase low 

I>oLa o--tile, -lst~item - sees.er•eosie - is defined &a a health 

with the o•rioeasse of the mutricion--iridltrlaty syndome 

could possibly disagree. Sv.. when the mslautitltos gmild or .o4rats,. 

haalth Care Is itOeS the mat appropriate response. to AIditLioU to 

beln tb only operetioaaall0 feasible respse. luded. the CLe 

Sl base Coma to begi llbsiratli I the prlabls of mal FIatLlo from thu 

protectie embrace of utritioeist in order to sialzs the taslrumOtlI 

Kot of people responsible for health caors dli, 1 7.Is 

prbioe. 

with it. 

amtil 

iWi th health &actoer gIIs pticcipl t*sponslbility gor dealing 

On Ik" ehter. te itzp:oaa of latllectual itelsat In mela.-

bee bes &ccauapaalod by as &lumet studied neglect of the health 

A secoud lasson why the laglectof health csag delivery makes 

ssee concerms the rather ambiguous trock-seoard ot naiLl-actuosi 

SuLritios planning Itself. This approach I. umnderstaudably. held 

no 

up a 

( 4 

*rtet as a imeas of dats seo. ldeed, the rsesat sethusise 

memtti-act*. btriltias plaselhg has teceived at Iseet so o 

fot 

i ts 

the most approprlate response to the compleitils of mlaULtiLioU slace 

It seeks to beress the resources " capabilitles of difereaLn mIatrile. 

. 

- . 

usmatwin from a cOasi•ca. 

tb mdical appcosch 

J op t~l lpIs a es- fo w md 

desire to escape troei the Imputed parockellsem 

to the problem. leIth specialists "I be 

ist xeis t is malna t i , 
1 6 
is t s t rit i. 

bahid a 

Sutritlo. 

mua y low 

coordinated plIsa of atlon. lufortuately, however, mlti-sectorsl 

planning asls moe an eMbittos then an achisVersst. 
1
l Is 

Inc ome cous tgl s , mo t is fac t , it s ight be p rua t r o and co un te­

+T 

V 

Sspecilists Lave cLaws little praramlic Interest In health. 

Me met-s*-V-tl egi ect mkes 6 OasaSe. Is the first place, 

as ,aa ,8ls pu.ts it so well. hatrtla~ recent he separated from 

hbatih. sd" s7otitios program will possess a very heavy health 

cop-s.t. ? ro mtttte La owl, bpeully larever. 
1 7 

N*e*me seized 

I. ilisatasteAls sets' 0emis l hoek, The atrltio" Fector, Coatalas 
vitua,,lly sotiaig - hIlth cI:I d liveoy s a--n apyroech in ispre g 

utritluml ette,.aslmatrltioa 

Mhe Wld sah. lkhaltk_, $octet Policy raper ( Sel~lgtom. D.C.i 
1bs Wuild laok. 1973). 

I:l etoo1gh1. ieaplviag Obwtitmles et the Local Level.' Catnli do 
Ives1., .]1 (imlyr-lelker 1951)) p- 1*. 

ptoductive to puah It. At this stags much can be dons within stalblished 

I.his suggestio will not be met with favor by mny. It is based, in 
pat, am personal saporisace i1 a country whbere tle HItUI•Ler of Sealth, a 
eell-lsLtOeN4 sj Surgloa wanted his Saltry to do sumethLng about "I­

mutritiona, did sot know hat could or should be does, and formed a committeeof distinguished nutritioeist to advise his. The result was a lot of 
Woado ad aactin, with everyose waiting for the Mlister to produce 
funds so that be sight get came r his own pet profeots typically
iiallIAS toisaitS. AJ this ouacountry with an unusually welldi ssmlasted health infrastructure capable of reaching people In 
seid. The Minister's mistake, n beIg rectified, was to assume that, 
if to the problem, muttitional expertise bis be the solutionsa ae-to-one ralatiouship "a It weie. It simply did not occur to him 
at the time to call upon the specialists i his own ministry responsible 
fot coventoiAal health cars cervices. me Is mow doing so. 

lsS page is fur this mote. 
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.phgrea of cempetce. pest!cularly health. Without reqriatg a formidable 


amount of OJUiSaIettatve eegtaerias as a precondition. 'Sectal 


review- way wall Us a auto realistic first ap I& coFOaiag maaauttio 

alohcal
ea 	 tim 4us
t a 


e healt% ad agricultuz l e .* 

.tLh asalyas of t 

isW a.e.Ld moa logger he sutprci4 that this Is ao. The mlti-secLora. 

*Tlprsa" t& atittlo plat1s eviler• flows at least thesae MO|1r
 

a 	 . t pr tmaaist 

1. 	 It I prodtrat04 as the WilligAee of govoremtaro to live 

Ieasos-ly high priority to malaugit"lo as a proble callingve 

ft ditect policy latervestlee eat to set up strea plgla 

sad executive Iattstioeas far this putpas. The 90"26d 

level of oemitmat aesly ealeta. sad ostahlisked fectors 
(Sticult.rs. health. educatin. etc.) typically have &thtof 


2. 	The appSeack seaume an skuaeo of accurate data aMd a 

emalth of dlolplicryad4 Inter-disciplimary aspertlie combined 

with detailed tootleult7 with coaditInee Ia the country. It 

aloe seames both the hegawee ad methodologicel skills 

necessary to coavirt all this isiordti•a late coat-effective 

dec is bee, 

3. 	Tb a&poach &&&a e that even Ml4'at ILnancial allocatins. 

uken Caeblead with sophioticated pleasing tLed.aquee. will 

result In polities end latarveatiem that sucaessfully La.act 
the problem regardless of 8071s4 sloe that ay be true abOUt 

the 	acaawy mad poltty, other policis eales pursued. the overall 

potters of developeast. Andt enetral over resource@ la society. 

lti-etetrel lauttlitla plamsgl. Ia ort, to a &ice idea that 


my mt Wo1h. It Is %Oth roo hO&a sad to &all o . too brOAd because
 

of Ies crao-O.Cecral esajLlsa mad b"Cause a.verminat &&reIy becses 


-elI systems b bid 1UttWitIN 80010. too mrig becomes 1utKLtioa IS 

oalJu iolated as an aaclelvs feaus of &octal sector Prcoslal~. iloodeod. 

to Ito p1lleLIl taro the MUolti-WoeCterI apprOacu 1eflec the Western ult 

of 1sa;t&mlt. Although d4a1lod fair Wida&Aovelped coustileo It goe to 

forger tkat are dedeveinped date sad to Plea-aithay to end 'aeagenmat 

$hilla. to say uthia af the aessacras naceaesy to uadertake a coopie-
baal.lve assault am maluItl-er. The mUlti-sectural ePpOaCh Is uMblievably 

d~Amae Iag. All too ites it Is politically "Iwo1. wells lao ILetas 

isatteative to pgablsm of inVlemestattus e^4 iae••litve to the wlhes 

of Its inteeded beasficilele. 
sem at Its beal. uiL-seactorl niilee 


pla Me sume the rich of betas mrs lialectually oloeat t fuacti oally 
practical. It &lI r us the fink of betag coopted -- AGd corrusat ­

millisg La ie theln 


c€staraelat as popular well-being.
 
by baiailly cu-etrvtlve emas lvlm * astructural 
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Ha o11 ate us faced with a curinatty/ we etaed wtia a dlama. 

not *17 hav eloWical relevace to falnutrtedLead it theyaseae 


are also ama tbe better dissemiSated atructuree available to the 

SovarnA nte Of Poor counaite0. the fact reosla, that mOOt health care 

delivery a0 delicioet. Hot only to this an When servicee are mstckd 

sadal it is ela the cae vho easrvices are motci od against 

proclaimd objectives. All too oftiL, mnistries of public haith
 

povide little effective publc health delivery.
 

There eta SoOd reaeona for this perforasnce gap, of course. Uealth
 

eriu hdicapo.
 

Politically. health ministries are am ng the weakest in mat 

governmeat. Ivory couatrY my feel It eceseeary to have a 

health slaletry. but IA rather few couatrie Is health a high 

poltlcal prioritY. I May i&Saat&cOe, elloCatLona to health 

"a mes as competltive wltb llocatta (or devolupent, and 

the latter prevail. 

0 	 Health aluoltries are Often among the moet Poorly aInamlistered 

as well. Ductors rarel7 make good aniaetrAtora. yet the medical 

profeslin domnates et health systems. 

OMDUItIiiwe Impact of govermnt policisi a e of the I,, for 
reaerch ecomtendd by Study Team I (NtultriLla) of the Nati al 
Acaday of Sciaacle' IVold Food mad MuItiLiDa Study (Val. IVI Supporting 

PUCE. Uaalhsgtoo0 D. C-i 1911. pp. so - 60). gee Al o JAnMa M. PinMa. 

Ih iIpact of Nutritio Goals a Agriculture, Food mad Muttllon. .2 (1916), 2 - 4. 

I
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to achievo breekthroogh i a mi"t planniag. the imortac of popuieatina­
dical ailiro. Sfte ofesidaL their Q. country.

The treltg ofs 


" 


0 
baed healtb Care delivery to likely to 	Incrasa coaiderably. Manithgives them a perspetive ee endiclee far zinved fro, th heoahht 

Geed. o f t he gre k a;eor itr of p o l e i s their o city . T eeno t ote , ut itilo a s status. mo rtality. receptivity to faily planning. 

)4c.ego are similarly Odca@te i &i A Valee that 14-4 rleyaice and prod4ctivity are all related In wase that bring health services
 

late the mainotream of a country'e development efforts Instead of
 
to vajorily nod.
 

being oan the fringe. Indeed. for fron being irrelevant or only i­
a 	 Itealth ielraotruciusea &re 6ueu ly tp-heay as a result. frU 

to t9&o Is big city hopitale with the leat dere equipment, Lantly relevant to devel.posat, ministries of health can be s 8angthe 

v-ble rvral bealtb ervie offe from low prestige, iaaefllcleat fogesm t participants In helping the procees along. trt ministries of 

fbaalth 
. 

are uniquely positioned to ettend to both elemnt* of the demographic& fuslag, poor stelileg end a best of imiale ptabtem. for tins 

IndividAl dicie, eoconic leceatives eccoatwate lhe urban, bia 	 tweealtli births ed deathe. AS the Lest conveyor belt fur dissent ­

eatia
siA fgal'- planeig informatiou and tech-olugy in society. they
• 	 that osiats. 

fed Stu". O ica) eiphey of low Icaa potentially play a frontal role In the li le entatiun of populationa eo.tgatiie of the rural 

C5 caegtries ti extramly difficult oreAMAItLat lly and lostIctall. policy. huge to the pot. &a the gency moat Imediately responsible 

Ivaern *-I*e formal structures. "aLog. rarely do they achiee geal for public health. Includnag -Jtnutritts. they are eceent/il to a 

Impact *a heath probleas within their Juriedirtia.. System-	 focused attempt to bWiag lfat GOAearly childhood mortality dwn. 

society tteractit is often a serlouly deficliet flial 11I upriec that those Countries tihich have given priority 
to equity-orinted rural development (uch an Ckfi Taiwan. South Kre, 

1in health care delivery. The timoy Is that health casters can ho 
Sri Lanka. Cuba. a&d Taoania) have do"e the most to redirect and upgradeP• bath nvetrhdnd and umdArgLliged at th ease tlin. 

Iatheir 	 health sarvices. They also tei to be the countries which 
in eon. outiseh ii halte, poplar paticiption in modern helth cars 

have Made the moat substantial Saw is coosetieg malnutrition. lowering 
Sto low. ad tbe capacity is produce cha ge Is - all too Often - Very 

* hemortality. 	 and reducing population growth.-" 1d0APP-at-S Met ksaltb system a e atoslyl Cost- ineffective. 
1 aGd large, research o health cars deltvery is still conducted 

)bteee..s they are typically n-eakaat in thuae respecta whet.a the neeod 
by manaste of the mdical profoession. Rather little he base done by 

tar than is grea,te Is nirengn ealeutritlon, mo-ldlry, and Jaian 
*octal scientists, ad iter-disciplinary "tea" research olso reain 

and early chtijoud mrtalty. 

s . 

fth geood to he doe to tern this unhappy eltustlon erommi. Aa an 21 
The same applies to the Indis state of Krla. 

See. far example. William Rich. Smeller Vanille Through Social and 

end seek a better Laleace between equity and grouth while also atteLtig cononic Progres. Overses Development Council, mnographl no. I
(Jaary 1913). 77 ppl John W. Ratcliffe. "overty. plltlc. eand 
lertillttys TheLAoalt of Krala,' lstipa Center jport (yebruary 
1977), 34 - 421 AihAth, it. cit. 
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lair. altboehaga recast Inltlative lenk plomlag. The sanoarch blass 

like that .1 Eaet Ueatk eetem, Is reflective of a. eritetatlae which 

a** aea.tamd pt-ble.. to largely tachatcal terum ad which. accordlagl. 

p rert"a* largely te .k-alcals letlons to then. Sowever valid. t1la 

t 

tbz.aet "elle a wnmber of diatortloe which can be artloo. For explo, 

whe basic stablmaedIae a health syante at* percaived an leternal to 

that elets. very little attentlon La give& to how the systeai lteracts 

C 
t 

with tL4 eclety of which it Is a part. The letter Weal I* bood the 

"a-. amlytea ca. eace ar efaiate, but It to often critical tu 
!mrw.Sa8 she paofatmcm of a health systeme. 

Me Lallowlag reearcth topics are roepomalve to old Aaeda "d aw 

pot -ulaes.hey are listed bare In *.ilita tort for the cake of brovLty. 

1I. Impact 

stio 
lu~eb ae the perpocse of health (ami other) tatorveetoma is 

t 
Impr.ve .etritiom~at etute. it la eahaiag to realizebo little La Ireally 

coaceraiag te Impact of the tanyWe Bato on. seatto 

latlelly. all oeri the wocrld. At Ieat with regard to "04, the care 

piIIlcy qJstit lJetfld Is figure I - what woaske uaner wiat coaditilawa 

a-4 w1 1 ­ rem a eubettially asmvewred. 21 

a-o 

A prioity seed. tkerefore. 1. t6 a&IF& 

ieeJ by alternative typee and c4imbiaatioe 

end d4ocMNet the Impact 

of Intervetiones La different 

cettluSe. hh.er case experteact persits. we elaply muat so for the 

0-6 21 tarejible as It may so-ad. Carl I. Taylor 8.d his coileegeo wve 

qvi1e t itled I& akeg the fellowleg atatemat based a their work 
Is zmagawal. P.Ae 

"j . 
India. l ltsitlem carsecoo Iacses significantly 

te weSIh ad Lhight of to al populatitoe of cbldrta. Au tarta as we 
Co dmtarsiae. thLa to the firet coetrollad eaperlmat of total child 
pmp."latt oa "wLdrsmlucal com"lttiem whore this kaa heam deametratod, 
(Mhe Sairem -el1iz1iom Stad, &amest to the vrlid &ack. November 1970. 
Faver Ill: p. 22). 
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Jusulac cad *ak' given what baa bea6 doq. what difference had it rmade 

The effectiveness aide Of cont-effactivenOSS lnquires a great destiof 

attention, If on17 to Cetab' ah whether and when so-called *tZtILon
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Intervention* are - nd are not - am appropriate re ponse to M l wuttloa. 4 

Gives the Importanca of the health atero . Impact studies mighbt weetUlly 

foces on alternative mdes of health care delivery. 

2. Procne. 

Although rarely addressed by technical expert, bow progrm are 
t1ipleeaated La often a critical dtermirnat of their success. The process 

ffecta the outcome. Now well what is provided works depends. in part. 

on hoe It Is provided. Rasearch I seeded em the operatlonal cbarActeraLlcu
 

of outitiom lnterventloe and equallyI bow people 14 the targeted popula­
respond to what, i essencs, ere attempts to mautpulate them. 21 

Two themes relevant to heallth Cre delivery will illustrate. Oue
 

ha do wlth cycteu-aocdety Interaction, the other Wl.h survaillce. 
Cu'aceretag the former, health delivery succeede or ifel is direct 

2 
proaptios to how people Is society relate to he health yte.K. 6 

24 The author 10presntly engaged I% a loagitudinal analycie of Mwar tha 

4000 tuwth chart and data concerag health, family history. "€co-gcoooaic

tatues. a 
T0' .4u. La ldle. ikes completed, this etudy should enable us to say 

-ovitroet and atorvetiom isputs fgom raeyakumart District. 
.ol thlage cLout Impacts towhat etant it baa been chieved and 

%". t what degrees of P1H, La the context of whatmdwar what family health calmcetlong,end e"o lc circumstnces, where, and in reaponaewhat. The last refers both to nutrition/halth service@ cd to broaderto 

attempts at aclo-eovironmtal eagainering. Mre slycees of this kind 
would make a aiaolffcaet contribution to operatlnal knowledge. especially 

when eaaMIAinS real progr&Ma that oar replItcahle.
 
2A
 

Illustration s&I be sound I& Jobn OoA Field. "Dvelopment at the 
Grace &Lootet The Orsanitstimal imperatIve," paper preaeoted at the Irld 
Id ForTu: Practcal &ainte of View, lra College. Hiram. 01ia. ecch 31. 
1978. 15 pp.
 

26 This ob23.2tieso Is developed poigoaatly in D. seuerjI "Ifeltk uhavlout in 
Iured fopuletioeas Impact of Rural Health Servicac." rconomfc and PolItical 
Unkly (December 22. 1913). 2261 - 2261. 
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The availability and the prev;sion of enough food for the
 
continuously Increesing population of the world Is the
greatest material problem fa cil 
 mankind today. Associated
 
with It Is the stark spectrum ef about 500 million people
suffering from the 
multiple erosive effects of undernutrition
It Is a rude eye opeer for any serious student of global

health situation.
 

NUTRITION, ENVIRONMENT. BIOLOGY AND GENES
Nutriest Intake 
nd DIsease Response 
 The ability of an Individual to achieve his/her optimal
 
potential 
is dependent upon a harmonious Interaction of
 
genes, nutrition end environment. Nutritional 
stress effects

each and every structure end function of 
the body. The effects
 .. Cadrf 
 underutrton are proteis 
 some are adaptive changes

with no apparent consequence, others are pathological and
produce symptoms and ils some are 
almost immediate and
may be short-lived and reversible, others are 
prolonged or
 
even permanent. All thase effects are, 
however, conditioned
end modulated by the genetic endowment (metabolic.

immunologic. etc.) of the individual, by their timing in
relation to 
the critical periods of growth and development

of biological activities, and by the environment Including
socioeconomic and cultural factors. 
Thus there is an
Intimate Interactlor between genes, biological clocks,

nutrition and environaent! the effects of nutrient Intake
 
on disease response are 
also governed by such Interactions.
 
The most prominent association of nutritional deficiency Is
with Infection. However, these 
two Inextricably Intertwined
 
problems defy easy analysis in terms of the underlying
mechanists of pathogen sIs and Interplay. Recent studios
have reiwaled Impaired function of a variety of host
 
protective factors In malnourished Individuals. It Is
 
osible that the clinical problem of repeated and severe
tnfctions in undernourished persons is the result of a
suaration of variable Individual abnormalities in several
key cellular and humoral Immunological functions. These
 
changes In lmmunocompetence may play a critical 
role In
the effectiveness of Immunization, In 
the susceptibility

to septicemia spread of Infection, and in the production of
Imunopathological disease. Infection itself can result In.
slgnlficant deficits In Immunity function and in nutrition,
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the latter because a sick Imdividmal has ma desire to get,
Intestinal absorption Is impaired. and there ore 

metabolic needs a4d heigtened catabolic losses. to
there is sevestardtionignutrients d4 tio..
I an ireater
attempt to
synthesize urgently needed 
anutbodies coiplement and other

protective responses 


At the same time. 
It most be recognized that nutritional 

status Is Intricately tied to other health 
factors, and that
the roots of malnutrition are 
largely economic and socio-
cultural. 7o 
tackle this major werld affliction, we must
consider a portfolio approach of Intervention at several
levels. Including Socioeconomic development. nutrition
locatlan. promotion of breast feeding 
 Immunizations.


fe water supply and envtronental siafltati.A. 


The task looks formidable, but that Is no 
reason for
not trying. 

a 

"
,. 
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SUSCEPTIBILITY OF UNDERNOURISHED INDIVIDUALS TO 
INFECTION

The common association of malnutrition and Infection doas
not necessarily isply a cause 
 relationship, it must be
recognized 
that the seen economic. sociocu tural 
and
 
ecological factors which contribute 
to undernutrltion
may well maintain 
a high frequency of Infectious diseases.
 
Im this connection, 
the role of poor personal hygiene and
 
environmental sanitation, and early weaning with
and Inappropriate replacement needs to 

inadequate

be highlighted.


A variety of evidences have been cited to 
support the
citcal Impression of health professional: working
€nc Impeso ofa
developing countries thatlhpoesneinfections origI 
in
 

occur more frequently
and are more severe In the malnourished. IpIdemiologic
data from field surveys 
In Asia and the Americas have
 

confirmed the 
Intimate association of nutritional
deficiencies, growth failure. 
Infectious Illness and
diarrhoeal disease. In 
a prospective study of Mexican
children followed from birth to 
S years of age, moderate
malnutrition correlated significantly with the duration and
 
severity of Infectious episodes and 
to a lesser extent
with the incidence of diarrhoeal disease In th( age period
from 8 to 
IS months. The majority of hospitalized children
with soe-re forms of malnutrition have an associated Infection 
at the time or admissloml this is more often observed In
kwashiorkor than in marasmus. The PAHO survey of mortalitypatterns In Central 
and South America showed that 57 percent
of the children who died under 5 years of age revealed signs
of nutritional growth retardation. intrauterine and/orpostnatal, as either the primary or on associated cause of
 
death, often from infection.
 
Many diseases run a more 
severe 
course In nutritionally
 
deprived children. For example, measles Is known to 
produce
 
fetal lent cell pneumonia In kwashlorkor. Interestingly,
there i an unxplained geographic difference In measles­
of measles 

morbidity and mortalityl the firghtening spectrum
In African children with kuashiorkor has not been
observed In Asian malnourished populations. Herpes virus
Infection Is often generalized and fatal In kwashlorkor;autopsy studies show multiple visceral hemorrhages and there
is a conspic,,ous lack of Inflammatory response. Septicemiawith Gram negative organisms end Pneumocytis carinil pneumoniafrequently complicate moderate-severe protein-energy
malnutrition. a undernourished populations,
lad of parasites, particularly Ascaris, Necator amenricanus.
there Is a heavier
 

e.~
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SrIag'm 
 and [ntamoeba

hlstniytlca, and greater rates of infections with 
 to 1o1ad 

such as Shigella. Pneumonia and diarrhoea occur more 
frequently
and are sore severe, leading 
to higher death rate. Hepatitis

I Surface antigen Is detected more often. The Intimate
assccleticn of tuberculosis and inanition so well described

by Osler his been validated. However, tuberculosis and parasitic
Infestation may be the cause 
and/or the effect of undernutrition. 


Wtreas there Is cansenarable data on energy-protela malnutrition,

similar critical Information for deficiency of specific nutrients

Is not available. This Is understandable since malnutrition In
man levolves deficits of many elements, and each nutrient ma& 

exert a variable. possibl 
 even opposing. influence on the 

accurra-ce of infection. ose 
surveys reported a decreased
1- infection rate 
among Iron-supplemented Infants, others
have failed to detect such an association. iron deficiency

was noted to be 
a common denominator of chronic mucocutaneous 

candldiasts, and therapy with iron Improved the skin lesions 

s veil as t associated olocal changes. An asscation
of lcressed Infections and iren-dafclency anemia was scenin Indonesian plantation workgrs, although the study results were vitiated by unintentional provision of additional cashincestive. and 
 y the lack of concurrent observations In 

A Central group. ATain. a Tanzanian study suggesting a lower 

Infction rate in rom-defclent subjects than In those with
ether types of anemia had no control date on healthy subjects,
is laboratory amimals, deprivation of specific nutrients 

seocrally Increases host susceptibility to pathogens and
Infectian-ralated mortality. 


lnY'.q[ RESPORSE In NUTRITIONAL DIFICIECT 


Is the last decade, many studies have looked at the ability
of the onde rourtshed subject to mount Immune responses to

s;ecific antigenic challenge. Some have employed a uniform
preplsft*# protocol (adapted from tWO-sponsored-documentS)
and Is a few staces samples wr analyzeored ocented

In a central reference laberaterye 

The consistent devenstration of Impaured cell-mediated Immunity

has been entesively resorted. Several 
types of evidences were 

€allected:
collctzs Catasousrecall antigensdelayedorhypersensitivityafter deliberate toIita batteryat
on ofof 


or sesltization. number of circulating thymus-dependent

T lysphz ytes. lymphocyte DNA Synthesis Induced by mitogans and

entiens, production of soluble mediators of Imune reactivity.

mined Iyothbcyto response and skin homografts.
 

Several othodolAotcal fallacies need to be pointed out for
the orractFterpr-tation and comparison of results. Skin
 
responses require the participation of several cell types
nnteroptheir Iediators,
and depends upon nonimmunological dermal
 
characteristics as well. 
Three separate components of such
reactions are 
recognizeds the afferent link of sensitization of

T lymphocytes with or without prior processing by macrophages.
the efferent link of antigen-recognition and proliferation of
T limphocytes and release of lymphokines. and finally the
Inflammatory response amplified by chemotactic factors.
 
Impairment of one or more of thise sequential steps will depress
skin response. Lymphocyte stimulation in vitro depends upon
the number and concentration of cells, other leukocytes and
%he ao f miton. It is ideal to plot a dose-response

curve since the opmal concentration of mitogen required

to produce aia response my vary from one cell preparation

to another. from one batch co ltogen to he other. 
Post of the studies have shown a reduction In the number of

circulating T cells, as detected by rosetting with sheep
rythrocyts, It Is possible that achange In the surface
 

in ebran-bound enzymes, g cholinesterase. Inmalnutrition affects the detectable numbers of such cells.

This change in T cell number Is an early indicator of
nutritional deficiency and Is promptly reversed within 1-6 weeks
on supplemental nutritional therapy. There is a relative increase

in the number of 'null' cells; these cells suppress the functions
 
of other lymphocytes and are cytotoxic for a variety of zenogenelc
tissues in culture. Mitoger.-induced lymphocyte DNA synthesis
Is reduced, except for one report from Chile on marasmic Infants. 
Leukocyte migrationdepressed.Inhibition factor Is normal. Skin reponses
are usal 


Serum levels of Immunoglobulins are generally elevated and

IG turnover Is Increased. in a rare Infant with early onset
 
malnutrition, serum 1g level may'be low with a compensatory

Increased in plasma half-life.in most Instances. antibody
response to an adequate antigenic challenge is normal. Antigens

requiring the help of T cells fare less well. 
Secretory IgA
and mucosal antibody responses are significantly decreased; this
may be the result of reduced number of IgA-producing plasma cells
in Jejunal and other submucosal locations, or reduced synthetis
of secretory component, or both. Impaired mucosal immunity may
 

facilitate the development of septicemia and of food antibodies.
 
Data on antibody affinity Is conspicuously lacking. In animals.
however,antibody,protein deprivation results ina reduction In affinityof poorer and slower clearance of the antigen, and 

tocreamed Incidence of Imune complexes.
 

http:half-life.in


Cpseic activity Is related to the concentration of plasma

empleed In the Is vitro techniques. Whom tested at concentration

of S or bigber. opsenitatln Is comparable for sere of healthy

aet eidersnarished subjects. Nowever, at greater dilutions,
sortio of saltwrisbad children shows 
reduced capacity to opoonll
sarticles far 
 &ai chtols. Ingestion b cautrophls Is Normal
got latracl:sall r killing of pathogens by 
redced. The Importance

ofatta! a dscrlolnatory ratio of bacteria to phgocytes has
ae dscr ir bt cin 


luceutly. we hove leaked at 
the **mber and location of Intra-epittellial lraphytos which are thyues-depeadent and probably
mediate cellular ruactines In the macesa. These cellsIn tkv are reduced
Opltbelits of Malnourished svbjects. Experiments In animals
intetepthe m of mali hedtkrsujects. [erintsminaimalshow 
9u19est that such a change Is the reotIlargl of thymiclavaletla astaclated with malnutrition. A 'lea4age of thesecells Isen dilated lymphatics of the 
vils has been postulated, 


Pity ether suspecific protective

autrlcisual deficiecy, af 

factors are affected by
complesmnt system. Interferon, 

l1ssetye. structural tissue changes etc. 
, 


EFFECTS OF ICFECTICW ASSOCIATEO WIT$ P.ALUVTITION 


Ilefecti, Itself cae 
produce aigalficet cbngas In nutritional 

status age Inissalty fenctlen. The extent of such &iterations 

Is diterlsed by tte severity and duration of Illness. .ure 
of the mlcr:be. and the health status of the Individual prior to 
tnfectlto. Febrile illnesses 
Increase tissue catabolism and •

ariaary Tctles, 
red-uce appetite. decrease absorption ar.actv8117
case protelsle eterepthy. Is addt n the synthesis 

cause ;&se reactant proteins antbo dits 
 d other protective

actars reslt nt peisratibodiesand tr rtctive

factar roaults in d eacy. Ifction depresses mcny aspects

fu lemsertri P bly by alteretinsIc ormonal alancy actual

Ivslt of lo; lbdtissues.aatoeiml altered ratios o
isneite sblpoltleus,cealntea, etc. ersles rapresso
lyelltl~ir suhuletina*prchpaie etc. easles suppreses
seceetsrr Ilet acladlot e edemaa hde flmloby

elteratines oveproncludigntficance. e induced 


rsanlocyte dusfeuct in may adversely nfluence the outcome of
Isfactinus Illness. 


IMMUNIZATION OF MALNOURISHED INDIVIDUALS
 

Since nutritional deficiency Is associated with Impaired 
Immune
 
responses, the effectiveness of vaccination must be carefully

examined. The extensive literature on antibody responses to
 
bacterial viral and rickettsial antigens shows that In general.
serum antibody response following adequate Immunization Is normal
and that suboptimal response in undernourished subjects can be
Improved upon by giving 4 larier dose of the antigen choosing

appropriate adjuvants and aexcuding serious concomitant Infection.


tie reports of reduced conversion rate and antibody level
 

folloding pollovirus administration, there was no correlation
 
attempted with nutritional status. Virus "take" was generally

associated with positive antibody response. The response 
Improves

and was comparable 
with titers achieved In Industrialized countrieswhen the vaccine was given S times. Some malnourished children
a secondary boos er response following the 
apparently
 

primary Immunization, thereby suggesting previous exposure 
and
 
vaccin.
memory even though antibody was cot detectable prior to
lzon.
 

There I i.ty of dIta on lxal mucosal antibody response In
 
mhlhutratt This been examined only in one study. in which
 
the presence and levels of secretory 1gA-antibody to measles and

poliovirus vaccines were significantly reduced.
 

There Is limited Information on cell-mediated Immunity following

immunization. After BCG vaccination, 
tuberculin conversion is

observed to be less frequent In malnourished subjects. Similar

datnts obtained I aal-for-lostatIan low birth weight

Infants.
 
The critical question In this area Is the correlation between
 
nutritional status and protective Immunity to Infection
 
rechallenge Irrespective of the magnitude of the 
Immune response.
Protective titres of antibody In man ere not well defined for
 
many Infections. It is concivable that the lower antibody levels

1 malnutrition may still be effective In warding off natural
 
disease. Also, careful studies are required to look at the
 
i|ecidtnce, nature and severity of complications. in Immunized
 
malnourished children following exposure 
to the pathogens In
 
the natural community settln . Moreover, most studies of Immunity­
nutrition interactions hAve looked at severe forms of malnutrition.
whichThe responsesconstituteand the Iceberg ofonly 1-21 of the nutritional deficiency.
immunity of Individuals with mild-moderate
 
deficiencies and of 
those with deficits of Isolated nutrients,en iron, vitamin A should be evaluated. Based on current data,
tiere Is full Justification for continuing mass scale comprehensive

Immunization programmes, perhaps with some 
additional reinforcing
 
measures, and excludinp only those with severe kwashiorkor.
 



Wine that- Is o~pvtows used for obtaining more critical data 

*a tnteractions and biolegical significance
so thethe etiepetsagenetictlepartIs lestieed fr att anbilogrecrtical dcae 
of nstrItleael teficiencies and susceptibility to Infectious 
disease. there shiold be attempts at tocklimg those twis problems 
by weplayle a vareti af intervention strategies. Thee measures
wolt oa89 tttse uste infermatiee m nutrient IntakeField otl 

od tIe tltvidal s response ta stress and disease. Some of te
fow",31adlc stpreaicas ar_ briefly touched upon. 
 _fest feeding 


Is assactaes it% 
retaced freqsaacy af diarrhoea'and respiratory

lfectias. Is bath develepieg &nd Iadustrialized cowatrtes. 

Cospil~tist sock as 4ehydratiea 
ad septicmia areprevented.

amlzaI:tI:s schedeela shanld be 0de sore effective by modifying

eT anna r of iaecalatloos. timing Is relattoniiiiiFnnstte. 
ta astrttitgal statea, type of adjuvant. @nd perhaps providing

Ibort-tar. estritiaal sapplemts in selected Instances, 


N Il~n t t t l t t d s as m e sure be forea 

as I malat 


a ~ s ort-termm atevt,.ii:a with hialagical ar harsecological agents 

stItess. soch as iefection or surgery. in malnourished 

Sobjects. baSrt-tera astr UeeItlvplements before or during
a p*el of metabolic stresl. i tWIiM, 7ay reduce the 
Iomairament st isoanltp associated with sch episodes. this 
Is
 
particalsrl relevant for haspitalized patlents. Specific nutrients

41 be re;siret in oditvideal subjects. Prevetiles of low birth
 
T!Ilt by asppriate preprlnaeg cy. antenatal and perinatal
 

eseasres, will redsce the 
iscIdesce of impaired tiaonocompeteoce

asssaastel owtb fetal grouth retardatle. Suck defects of Imuety

occorria, driag Istroaterlne 
life are sore severe ad longer
lastln. Pa'ttcnlarly Is hase uho castln* to have physical
lrwuth rintrgativa. The strategies dealing with this problem
sisSt necessarily 
tale liat 4ccesat the prevalence of various

Tial factors 
far causing law birth weight (probere. or small­
flr-pntatina. or bath) and the magaitude of risk associated with 
*04b of these factors. 

NUTRITIONAL STATUS OF HOSPITAt ZEO PATIENTS
 

Is recent years, there has been Increasing recognition of
 
the frequent prevalence of 'nergy-protete undernutrition
 

Is patients hospitalizqd for variety of Indications. This
Is true of children as well as adults. In such subjects.

there Is a good correlation between the presence of nutritional
 
deficiencies, and infections and mortality. In 
patients rith
 
lymphomas and Ieutemis the occurrence& of copating with
 
nfectio was 
 l centrations :ofpC r - proteins and
albumin t
animals.
u Nutritional deficiency
confirming controlled observations in protein-deficient
In patients admitted to hospital
 

for elective surgery has been 
a^own to correlate with their
 
abtlit, to mount d iayed hy.rsestivtY skin reactions to
 
common recall antigens or chemical sensitizing agents.

Postoperative sepsis and mortality correlated with preoperative
 
serum albumin and trans ferrin levels, 
and with cutaneous
anargy and lower phagocyte bactericidal capacity. Nutritional
 
support may reverse these nutritional and Immunologic changes
 

c
ad reduce the Incidence of pyogenlc infections and of death.
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3geTls.m LUS zsg!es 
boeli repletion of eutrients doris 
end afusr stressful

?~ere are laeral ftetal ef nlersctien heteeas nettisat 
 stimull and to salettm maxilag resistance to disease.19te et the roes Of efele,. The sijer health
rsle.s a olI ate are lifecties, ceetar endattfr-esce,.ats, fleally, there Is tho pessibilityeach or wbic is infleeced by autriltie. of a link between
genetic-metabolic ftcta-s
several years In the end nutrient Intake over
causation of atherosclerosis. Such
IecAiaze clsil naitestatleas of the majorily of8lt tod[ttt68s los ofwbCtaleaos tlsie. cacheala 
amimflence of dietary factors Is likely to hava Its
- st erligns In early life. loth
e. $rst$ - resells latle af asdtreirlked cklldrei. the qelity and the quantity
 

II* Irvits'se of pritert of preemtate taeascece stis 
of dietary constituents way be Important determinants. 

I ttrtSIVI laterestigly. many platliltsret.l eetsawtti ses of the Clalscal feateres with fatal Ischemic heart 
It aoratet- leeet atitillsltey* dilete have hilh tiers of antibodies to common foodi s (*aida bit
siti6 %to fretst preseece proteim antigens,a autritlcool defiiencieas &a ebservatlon else made In undernourished
 
to secetr ttItlaewl It Is pesille that setrltleeal 

subjects. The production of food antibodies Is facilitated

In the presece af impaired mucosel ieaupity.
tl411s:6 CioSti*eI# tl t, pregroilvs declime I
&e.o 1ts1TStot tv..tt. sto old people, ter* Is 
 Other diseases of *ld* 5S%'V'ftat1 ewstslratet of lteassellical age may also be linked to nutrition.respemeses 
 theta
get 1atetrttala telisiolosi. a4 asortlo ti(% 

Include esteoporests. parldoatal disease, diverticulosis.
hemorrhoids
rvt.:ttau ae"tsole tesitaleast and varicase veims. and colonic cancer. The
sIim9 it'se 
 Chu esC F'Lhegenesis of these disorders
set plot 0at*to i. t*e g Is mnltifactorial endts of life tirs te ecatilasitt diatery influencesa *&*-%Or of $allegeis of sariable Vtrolrst.e ever several years may contributelitre 
 to
IS ei'tee~e tat Witt olseasca ageo, tete say 
aIncreased frequency. Nowever. the epideniological

he a 
 data 
Is this area Is met firm.
ntseteeti hltest* ite activity ot 
dIfttreit ceepeaiets

it the l.o$ s lte, as (ill-wedlaatte age bsaral imailtiy.
ltea oettPS1ala.. Stip eotrttiosl I srill*. may

otqstettet tie $atpite Ity to deel# aitlamoese* ~saata ast saolteascy. 

I Oslortuteol aeteals, tore Is lad et eaOc toa-112St ith 'eut F slvee 
l1s*;e|t s*eae teeotlCally twmse tSdftclIt mice.tle te n-egwete nte'ui'triltle decreases the feesqeecy 

itees etl dietary iotale &ad
 

of Pvttslesit oil1#a. 
delas tie $set of aeteinIee
 
PrIelhea itd eril-tlg life. to telell elliued froe
ol:.sl to tile *totaml of 4tettpl aid qity, the1IncIat a! 1*1fytVlels cod clelmeptlen f pratelms ld
il'tv~h~SLatq 5 otrela4te *It% tlcrolseta of grleth ld
 
life 060
 

to*the itter heedr. allta Is isclatied wit% cIlhaeo is
lC-otlt. ..etttllts, awE aetritteee rsq#trltle.e Tils 
s11, Oe-fattlet. oe apyr-cts ootlestthe eltrly
is stel eOI ctbhaossati. Ibato is seed for t4, 
q*siojjtSt e 
 of lstaqWo ito# life Illaances to slpparlt 
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fts etV55s ith a stem l at 

IIsl t1tai. tottuestltac fucticres ld liver. I& twsiorkor 

sit sotfsssv. it tolelr Bses $eT ltrltled in tstl . with 

sletfaes agot foielost of atrV8e-edacrtiu cells.
,tlae te 


0at t-:e4:t, catls $v rotletiot neaffected. lA4se activity

is P01a:,9 
 to ttlts set toIst* chil6dren wil malnetritleo.
 
tit lo,:ftg Sta tg hpertpiy olad%etoor proiteut clinically.

ill .1!410al Ba:tlei lat ovarriag coastal er partial sillts
 
1I'tl i. e:tsw4 ic0tticilc7Iws eccwelottesn f lipid


t tisol al tie1s o d iti
*#9tfp, #'isf l 1ite l tt cytsplate-cells at Usetim earga. toeIt&*& of stilli.eles re 

et I 1at y a
I Itte. tea e &os os.eilnltes of t e eroth avrtritlemal 

le)t lgirelitositl' lt#|e 6tn el bodies. ied tke 
h-ted.I. a. caale tIlott d a #et* filely anterIf s 
* tsstarle istotl cossis oreal
Wa ilsn1, cet reerse togr


tIel reaoy frelegt merm
afae lets. l T. ee reveett 


*nea?-tttt wIs% Chse es to got 0icrefiere led tho Cer 

s~to,,oi:eto*4rto $8at Ifetilto. watts It almost to attribute
.fIlS Impossible
cetsos te nittonal doeicea @at. 

thse st of astlaserptlee of fateayd
, lt*ylml ingroess 
-t~lie. Ott of iltet rlteg Avn bfeehpurted. It Is likely

flat noe tlda ia-tedebseriteveierect moeld be elr 

10'826T:ev t ilte its a ettIcelly detersined deficiency, 
#10ees2 bear It Me tfew children of$taed. jejell dlpeptldesesrlated. the fcrptle sied cols Ip
dsine vie 
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atrist it essatiscted with Impaired vitamin 1 I abserpties and
 

10t1vecr tS atruIc wIt* dlireptien of #clear pattern anddIslctVl, at secreitry ifrsees lod argaemlles. Pancreatic 
it ".a. o~ dwidetnl reduced. trypsin beingsttIt Sa mhe juice Is 
lost at.-oted this sther aestyws. lk valwm and pa are neries].

*is *ilt.*a'tetts at pancreatic reoctien isa persist 
for 

$fseae# 
 e:s1t ta years alter eatritteenl rehokahlittlen. 


See itver stis as increase in fat. probahlya direct result of 
falt,# Is tvstoort trtilycerldes out af te bepstecyte because
of reta:ed Ialgpreittn systhesis. iochenical evidence of liver 
cell 91ti qtis acrrs Is a few celneurished sebjects. eand Isa ad leolstt s * Tie prebable, ciatrihutie f salutriteion 
tollett roct16v tbtreteecestlyhigyprelihettly sed to those 
et-trol %least otretlesas trertent f morbd obesity. 
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melautrltles also itcreases the risk of exposure to potential 
hepetetools, batk biological nd chemical.
 

These alteratlons In the structure and function of the
 
gastronltestinal tract. pancreas and liver. 
In malnutrition
 
contribute to the increased frequency and severity of
 
diarrhoea. The episodes are more prolonged and difficult to
 

Dosage.
 

There Is little dobt that the fundamental effect or
 
deficiencies Is on cellular regeneration and
 

protein synthesis. sad that these basic changes underlie
 
the consistent growth failure In undernourished individuals.
 
It extent and the nature of growth failure. It weight loss.
 
short stature etc. Is governed by the magnitude and timing
 

ef utritioni deficiency, and the presence of aggravating
factors sock as Infection. If routh failure occurs In utero.'catch upt Increments are wsuslly not adequate, that
so 

geronent alterations in size may occur. 
Since short stature
 

to a recognized predisposing factor for low birth weight of
 
the offspring. teis sets up s vicious circle. Similarly.
 

nutritional deerlvatlon during most of the periods of
 
rapid growth. at infancy end prepubertal. may be more deleteriousfor growth, thin deficits during periods of relatively slow
 
growth. It Is likely that these Intergenerational effects of
 
sutritit an growth are part of the explanation for the
 
ethlnc-geographic variations In anthropometric measurements.
 

NUTlIITION AND CANDIOMTOPATHT
 

io selected nutritoeal deficiencies. myocardial dysfunction 
may occur. eg thiamine deficiency. This may be fatal unless
 
recognized and treated In time. In some developing 
countries
 
with rampant malnutrition, there Is a high frequency of obscure
 
casdiloyopathies; the interaction of Infectious agents and
 
nutritional deficiencies may be Important In the pathogenesis
:f these syndromes.
 

RUTION AD OSTEPOROS 

lse changes are frequent manifestations of deficits of protein.
calcium end vitamin G. Often. osteoporosis is one of the major
manifestations of malnutrition. Permanently disfiguring malformations 
of the bones may occur. Pelvic changes may create difficulties
 
dvrlg labour and higher rates of stillbirth and birth trauma.
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