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Rationale and Methodology for Including Nutritional find Dietary Assessment
in Forming Systems Research-Extension

ABSTRACT

Improvements in nutritional status and/or the Quality of life are

freQuently clled as motivations for undertaking technologicol inteNentions

and development projects in rural oreas of the Third World. In the post, many

projects hove foiled in these gools with or without an increase in per copllo

income in the project region. Farming Systems Research came into being in

port os on onswer to this problem. By thoroughly understanding the

agricultural system and its human and environmental ecology, it was thought

thot the errors of the post could be avoided. However, H technological

interventions contlnue to include \mprovements in nutritional status and

qU61Hy of life as principal goals of projects, in the obsence of rigorous,

well-planned nutritional and dietary studies within therealm of FSR-E, FSR-[

trials and in the intervention phase itself, the same disappointing results of

post intervent ions are not only possible, they ore probable. This poper

presents a rationole and condensed methodology for the inclusion of

nutrit ion61 and dietary assessment in FSR-E.
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Rationale and Methodology for Including Nutri tional and Dietary Assessment
in Farming Systems Research-Extension"

Introduct ion

Farming systems research-extension is {} methodology the aim of which

is to provide a means to golher sufficienl informotion obout a given

ogricultural system so that the implementation of an intervention will have 0

greater likelihood of fulfilling the stated aims of the program. While any

intervention will have a well-defined set of goels, the reality is thot in the

recent past, the outcomes of many agricultural Interventions were neither

contemploted nor desired. (I) While FSR-[ may be considered an end in itself,

it is usually undertoken es e preliminory to technologic!)l Intervention.

Beceuse it is the stUdy of e system in its totality, fermlng systems

research is of necessity multi-disciplinary involving egronomists, plant and

soil scientists, entomOlogists, animal scientists, hyrologists, economists,

sociologists, anthropologists, etc. (2) More recently, nutritionists and other

health oriented professionols have been Included in certain FSR-E teams but

their participotion has not been e regular feature of FSR-[ programs. This

paper will present 1) 0 rationale for the regular Inclusion of nutritionists in

rSR-E teoms; Bnd 2) B methodology for incorporating nutrition into FSR-E.

*Thls piece has been written for on audience with little to no training in

nutritional sciences.
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It Is hard to imagine any Third World ~griculturel intervention project

med at peasants and/or smell holders which does not Include some mention

improving yields not only for the purpose of increesing household income

t also to increase the food evailable for consumption in forming households

ith the 8im of improving the nutritional st8tus of form femilies and, on a

rger scale 8S the development project progresses, the communHy in genera\.

Furthermore, most ogriculturel intervention projects state, either

~ectly or indirectly, thet on 81m of the project is to improve the Quality of

'e (OOL) of the fermers targetted in the project. OOL mny be measured, for

ample, by comparing a complete or sub set of the following indices of

velopment: Infent mortelity rete; young child (under five years of oge)

)rtalHy rate; number of doctors per thousand population; occess to potable

)ter; occess to electricity; edull literecy rate; educ!)tionol olloinment of

e populetion; unemployment rete; life expectoncy; occess to tmd efficacy of

Imunizat ion progroms; sewege end/or senitetion eccess; nutrit ional stetus.

Nutritional status is one of the most Important OOl indicators end it is

lesurable et the indiVidual, community, regional and nel10nel levels. In

ditlon, nutritionol status Is related either directly or indirectly to several

the other Indicators. For exomple, it is directly end Indirectly releted to

9 infent end young child mortelily retes. Melnutrition moy leed directly to

font or young child deoth, the actual cause of deeth being starvetion or

fection, or malnutrition may be secondarily ceused by infection,

rticularly diarrheal disease, which may lead rapidly to death from either

Ilnutrition itself or dehydration. Gestrointestinol illness is the most

~ent-eouse ofinfant-and young child-mortality,in the·ThirdWofid~(4}lJnd
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Flgure I. Meflsles occurrence among mal and well nourished populations (7)

40'

Low birth weight is another outcome of poor nutrition flnd low birth

weight inf6nts ere at greater risk of mort6lHy thfln 6re normol birlhweight

infants. Poor nutrition during pregnoncy is 0 principal couse of low birth

weight and contributes not only to the infant's high risk health status but

also damages the mother whose reserves are oYertaxed with repeated

pregnancies in the absence of fldeQlIate nutrition to support them. (8)

In addition, the melnourished child is a poor learner because of

decreflsed inQuisitiYe behflYior (9) flnd this pflssiyeness and lassi tude

contribute to the vicious cycle of malnutrition ond poyerty since the child

who does poorly in school is more likely to drop out. It could therefore be

concluded thflt mfllnutrition affects the unacceptably low adultliterflcy rflte

ond the oyerflll poor educfltionol attainment seen in many poor countries. Poor

farms ore nearly olwflYs labor intensive and children wHl find it necessary \0

either not enter school flt all or leflve school flrter a yeflr in order to help with

form work. (10) Thus not only is the poor farm family trapped in a c'.:lcle of

pooreducatton, malnutrit ion and poyerty, but also, poor form children flre

forced to utilize their limited food intake to fuel farm lobor at the expense of

their own physiological growth and development. This exacerbates their

chronic malnutrition and consequent stunted growth end increases their

yulnerobility to infection.

Furthermore, since poor nutrition is a direct or indirect Cfluse of the

premature aging seen 1n Third World women and men, being related to

repeated illness, hard work, as well as many physiologically stressful,

demanding pregnancies in women and repeoted illness as well as continuous,

yery hard physical lflbor in men, it is a key fflelor 1n the low lite expectancy

seen 1n many Third World countries. (II) Giyen the aboye, it con be concluded

that the goal of improving nutritional status is a sound one for any rural

ogriculturfll project, FSR-[ or otherwise. And, 8n improyement in nutritional

status is an indirect indicator of fln improyement in other critical DOL indices

so thflt by measuring nutri lionfll stotus, fl generfll yiew of OOL is flyail8ble.
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preyalent Cfluse of infant and young child mortfllily in the Third World (4) ond

it is directly relflted to feeding, enYironmentol hygiene and sanitation.

Furthermore, good nutritional status prevents unnecess6ry fatalities

from common childhood diseases such os measles, whooping cough and virol

infections. In 6 malnourished population me6sles, os on example, strikes

children under two yeors of oge ond often precipltotes serious protein-energy

malnutrition. Mony children die or become so seriously ill th6t

hospilfllizatlon is necessary. In a well nourished populotion me6sles peoks

after two yeflrs of 6ge and rarely Cfluses complicfltions. (5,6) This

compflrison of morbidity profiles between the deyeloped flnd less deyeloped

countries is graphically shown in Figure I and demonstrates the synergism

between nutrition ond Infection.

PES'T /~\/:':,,'L/;DLF COP"
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In the past, it wos thought thot income, i.e. socio-economic stotus, wes

an eccepteble proxy for nutritionel stetus. However, the relotionship between

nutrilionol stotus and income is plogued by mony confounding voriables and

the wholesale use of income es a proxy for nutrHiomll status hes little

v61idily 6t the micro ond m6cro levels. Economists heve demonstrated that

the morginol propensity to spend on food moy not be sufficient to cover 0

family's nutriUQnel needs with on increese in income. (12) Furthermore, et

the netional level, high per capito income in the developing countries (for

example Mexico ond Brozil) belies 0 morkedly skewed income distribution (13)

which is responsible for hundreds of thousonds of deeths, 6n unacceptably

high incidence of preventeble dtseoses end an ermy of stunted chtldren whose

st6ture at the age of 10 would leod one to thtnk they were kindergerteners.

While Engel's law (14) does gIve a view of the reletlonship between

income level and the percentoge of income spent on food, the law, shown

grephicelly in Figure 2, shows 0 mecro trend which moy not hold et the micro

level. For eX6mple, when cosh crops ore introduced to () fanning populelton

which previously hed relied upon subsistence production, Engel's low in thot

context might predict thet fifty percent of the income eemed from ferm soles

would be spent on food. However, if crops are sold for lump sum cash

payments (15) and the former hos not been instructed in money monogement

6nd seving, () disproportionote omount of the lump sum p6yment could be spent

on non-food household items, alcohol, junk food, or other commodities which

may suddenly flood a community that preViously had only {) few shops with

limited inventory. And, with the shops comes e deluge of hord sell pUblicity

compaigns designed to coptivote the previously cash poor community put ling

manipuletive pressures on the form fomily recently introduced into the cesh

economy yet lacking on understending of its shortcomtngs ond traps. The

5
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Figure 2. A hypothetical eX6mple of Engel's law
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lump sum peyment could exacerbete on already poor nutritionol status even if

it represented en increose in income. A further problem mey arise if the cosh

cropping household does not purchase sufficient food stOCKS with the lump

sum or 1s forced to purchose food stocks at () time when prices ere at e

seosonol high. Any number of such obstacles mey impede the ree1izotion of

the goal of improving nutritional status even in the f6ce of 6n increase in

income. However, tn the absence of direct measurements of nutritional

stetus, it 1s posstble thot 6 lecl< of improvement would go unnoticed if no

effort ts mede to dtrectly measure these v6riebles porttculerly if the

essumption has been made thet income is a good proxy for nutritional status.

Development projects may produce eny of several outcomes that offect

nutrition. For exomple, a development projec! may increase the food supply,

increase household income, change food prices or produce a combination of

6
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these. However, it hos been demonstroted thot on 0 notionellevel, increeses

in the food supply with no concomitont increose in household income mey

contribute little to on improvement in nutritionol status. Similarly,

incn!oses in per capito income with no change In Income distribution moy

hoYe lHtle effect on improving the nutritionol status of the poorest

households. Furthermore, tricide down strategies ore not likely to produce on

improvement in the nutrit lonal stetus of the poorest households. (15)

In a stUdy of villoges in Nigeria, Longhurst showed how 0 smol1

holder's production moy be limited by his access to food energy ff there ore no

lebor soving devices ond the former must rely on food consumption to fuel his

lobor power in lebor intensive ogriculture. 11 the former tmd fomily ore short

of food to provide sufficient energy to produce food for subsistence, the

farmer becomes tropped in 6 vicious cycle of malnutrition ond poverty linked

in 0 cousal pothwoy. The household simply does not hove sufficient metobolic

energy to get over the poverty barrier. (16)

There ore examples of projects labelled successful In m6cro terms

which were in reolity foilures since mony of the stoted gools were not

reoched. Aclassic case which demonstrates the way in which nutritionol

stotus actuolly declined os 0 result of 0 large scole development project Is

tMt of the Plon Chontolpo of Tobosco, Mexico undertaken in the 1950s

(17-20).. Commercial ogriculture and lond redistribution raised the overoge

income of the volley. However, this increose in income wos not globol for 011

volley form units. The Income of mtmy forms stoyed the some while others,

the poorest, octuolly lost real income. Port of the problem wos due to

increased prices moking the peso worth less thon previous to the development

project. The increose in meon income wos essentially the result of the rich

get ting richer. [Yoluotion studies of the nutritlonol Impact of the project

7
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demonstrated thot the nutritional status of the poorest 30 percent showed no

improvement. Between 1958-71, the combined rate of moderate and severe

m6lnutrition among children under five ye6rs of age declfned only 3.6 percent

from 26.1 to 22.5 percent in the foce of 0 sixfold income increase.

The conclusion to be drown from these orguments is thot if cn

improvement in nutritionol stotus is a desired outcome of 0 project, then

some core must be t6ken to Insure that indicators of nutritional status are

meosured before, during ond after the project is implemented including the

fSR-[ and its field triol stage.

NutriUonol Stotus Versus DietoOj Stotus

Both nutritionol and dietary status should be measured within FSR-[

since neither of them is sufficient in itself. Nutritional stotus is

QU6ntitative ond, 11 done properly, is measurable with a great degree of

precision and occurncy while dietary status is Quolitative locking precise,

6ccurate meosuring technfQues. It must be understood that nutrition61 status

and dietary status ore not the some thing and the assumption thot estimoting

food intake, i.e. dietary status, is a good substitute for measuring nutriUonol

stotus is a serious error.

Nutritional status measures any combination of a large voriety of

physiologlcol porometers thot indicote the indlvidu61's status with reference

to standards which hove been poinstokingly determined by such bodies 6S the

Notionol Academy of Sciences, Notional Center for He6lth Statistics, World

Heolth Organization, plus a myriad of privete and country specific education61

and health institutfons. (21-23) Nutritional status is typicolly measured at

three levels: biochemical, clinical and anthropometric. (24)

8



Compbell: Nutrition in rSR-E

Biochemical tests of nul.ritional status include the many blood onel

urine tests which may lie performed in a sophisticoted laborotory setting to

determine such things os senJm albumin, vitamin A, hemoglobin, hematocrit,

triglycerides and other lipid substl)nces, potassium, sodium, urinory

creatinine excretion and the urinf3ry excretion of vitamin metabolites. In

more sophisticated settings, tests may be undertaken to determine an

individuol's hormon!? onel enzyrne stotus for such things os insulin, th~jroid

hormone, llpase, vitamin D(technically a hormone not a vit6min), etc. (25)

Clinic61 exoms ore used to indirectly determine some of the voriobles

measured by biochemical methods. The clinicol e:<ol11 is frequently used in

field settings because troined health personnel ore oIl thot is required

wherells tJiochernicol tests necessitote I) \oborotory selling, expensive

equipment ond technicians to obtoin somples and operate the eQuipme!1t. By

examining the sUbjecrs tongue, skin, hair, nails, eyes, neck, abdomr.n etc., a

truined clinician Ci)n detect overt deficiency symptoms for vitamin I"

rit1oflovin, vi tfJmin (, thiamine, niacin, iron ond iodine, to mention 11 few. The

clinical exorn gives 0 good indication of whether or not an individuol's poor

biochemical nutritionlll status hes reached {) level of severity sufficient to

produce Clinical signs. While the absence of clinical signs does not indic{)te

optimal health, the presence of clinical signs does indicate poor health and

clear, definite nutritional deficiencies needful of attention. The coupling of

clinical and anthropometric assessment, applied by troined field personnel, is

on excellent, rapid means of determining the nutritional health stat.us of on

individulll Dnd may pro'~ide additional information on morbidity stotus. (24)

Anthropometric mef3surements to determine nutritional status ore

familiar to unyone who hns been weighed and measured upon a visit to the

doctor. Anthropometric meesurements ore the most relioble and cornrnr)llly

9
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used mothods to detect protein energy malnutrition (PEM). (26) AdeQuote

accepted stondards exist for a variety of measures including height

(recumbent length for children under two years of age), weight, heod

circumference, arm circumference and triceps skinfold thickness (coupled

with mid upper arm circumference, triceps skinfold thickness is a measure

used to determine relative amounts of fat, bone and muscle tissue).

Standards to which such measurements are compored ore bflsed on age and sex

lind cover 1I1l stages of IHe from birth through adulthood.

Measurements of a populotion moy be cross-sectional, i.e. a semple of

the population is looked ot one time and compared to stondards. Or,

meosurements may be longitudinal, I.e. serial, in that a sample is looked at

over time to see not only where the population is in terms of growth 6nd

development at one point in time but olso how thot development vories over fl

given 16pse of Ume. (27) longitudinal studies are criticlll for FSR-E and this

wlll become clear in our examlnoUon of the methodology for integrating

nutritional status measurements into FSR-E. Nutritional status

measurements indicate the physiological outcome on the humon body of

ingested food ~md reflect the interactions between individuol human genetics,

food avoilability and environmental factors such as cHmote and

environmental hygiene including the prevelonce of parnsitic and bacterial

infections which compete for \ngested food and interfere with food

metabol1sm. (6) Among rural populfltions there lire signlficont, often severe

seasonal v6riations in the growth of children, the adequate development ond

growth of the fetus in pragnont women rmd the mill< volume output of

18ctot1ng women. Only through longitudinal surveys con these seasonal

chonges be detected.

10
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Dletory stotus, on the other hand, gives 0 rough picture of nutrient

Intake. The main difficulty with dietary status is its accurote mellsurement.

The most 6ccur6te meons to determine food fntoj(e Is the method of prior

weighing of all food eaten by n SUbject. This method is extremely time

consuming and moy be a serious nuisance to the SUbject. The continuous

interrupting presence of the interviewer in the household, necessaq~ for this

type of dietary me6surement, may altar eating potterns to the polnt of moking

the results unrepresentat ive. Furthennore, this method requires that

sophisticated, accurote food composition tables be avollable so that the

accurate weighlngs of items such os rice, beans, casseroles, fish, meot,

yoms, potatoes, etc. con be converted into their component nutrients. Since

salls 'lory in mineral composition ond cHmntlc ond other vorioble conditions

influence plant growth, no food composition table can ever give an exoct

nutrient composition for 0 given food. It can give 0 good estimate, however.

(28)

The most typical meons of assessing dfetary stotus fs known os the '24

hour recoll' in which 8 trained interviewer osks the subject to racoll whot

they have e~ten during tho post 24 hours. (28, 29) Validation studies hove

shown thot due to memory lopses, over and under reporting of intake ore

significant and the recall method can only be considered occurete for

population studies using a large sample size. However, to evoluate individuol

intake, the 24 hour recoil is a good means to get an ideo of food variety,

major sources of colorles, protein, vitamins end mlnerels in 0 given

indivldw~rs diet, etc. In other words, it gives a good idea of on individual's

dletory Quality ond only 0 rough estimote of the Quontity of food ingested.

(28) For small somple sizes or for reporting on individuals, it is

recommended that up to soven consecutive 24 hour recolls be taken. (30)

However, three consecutive 24 hour recalls should suffice among low-income

II
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rural groups where day-to-doy voriobflHy in food consumption is low. A 24

hour racoll can be odministered in opproximotely one half hour while

anthropometric and clinical 8ssessment together tal<e about the some amount

of time os one dietar] recoll per individual.

School eged children who ore between 5-10 years of age should be

assisted by 0 parent In giving their reean. Recalls for infonts and for

children under 5 years of age should be totolly odministered to 0 porent. Such

indirect dietary recolls given by a parent for their child hove even more error

thon the direct recoll end serve only to give on ideo of what the chUd is ~nd is

not eotfng. Since young children are frequently the most vulnernble to both

malnutrition ond diseose, it is easy to see how dietory infonnetion on these

youngsters is not on accurote means of assessing their dietary status, much

less their nutritional status.

Complementing the recoll method Is the food frequency method. This is

important to assess long tenn intake patterns. If foods are eaten only on

holidays or ore so expensive or scnrce that they connot be eosily ot tained, it

is unlikely that even three consecutive 24 hour recells would Indicate the

weekly, monthly, etc. frequency with which these foods are eaten particularly

with small somple sizes. When foods hove been judged to be importtmt

sources of 0 given nutrient, a low frequency of consumption of those foods by

o subgroup of the populotion is 6n indicotion of 6 dietary problem and

cllnlcol/onthropomotric stUdies could back up this conclusion olthough not

"gcesserily. Certolnly the food frequency is useful to determine chonges In

load consumption patterns tmd this is important for determining if new crops

or varieties Introduced into a populotlon hove been Integrated into the diet.

(28,29)

Either food frequency or the 24 hour recall may be used to estimate the

dally dietary diversity which has been shown to paranel nutriUonol stotus

12
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for carta'n age groups in some populaUons. (28) Theoretically, H an

'ndividu61 consumes a wide variety of foods, the healthier they w111 be since

no pair, trio or Quartet of foods can completely cover on individuol's

nutriUonol needs. Given the foct thot the 24 hour recol1 when used os 0

merms to colculate doily nutrient intoke, is plagued with many sources of

error, dietory diversity, 0 meosure of dietory Quol\ty, moy prove to be 0

useful dietory indicotor. However, it cannot reploce the meosurement of

nutritional status since any possible parallel relationship between

nutritional status and dietary diversity is discovered upon gathering both

types of 'nformotion simultrmeously. Since d'etary di'lersHy can be

estimated with either the food freQuency or the 24 hour recol1, it is advisoble

to use 0 food diversity score as part of the dato won:up.

A stUdy of food habits is recommended to assess a number of

porcmeters of interest to FSR-E. For example, if a new subsistence crop or

variety is introduced, it mayor may not be palatable or acceptable to the

popUlation. If the crop is not acceptable, a prior study of food habfts~ay

hove reYeoled thot one of the two to three meols eoten per doy hos less

ceremony or rituol associated with it. For example, in the U.S., breakfast and

lunch ere meols that ere frequently token olone, on the run ond with lHUe

ottentlon poid to obserYlng customs, etiquette, etc. The evening meol,

however, is 0 time of shoring food, of serving persons in 0 given order, of

serving certain foods preferentially to certain individuals, etc. In contrast,

'n most European and lotin American countries, the most rHuoHstic meal's

the m'd-day meal and entire communities essenUally 'shut down' between

approximately 1-3 PM as won:ers return home for this repost. A new food

which hos been shown to hove low polotabilHy in 0 communHy moy have

greater acceptability potential if introduced into the less ritualistic meal, as

compared to the meals thot 6re highly rituoHstic.

13
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Furthermore, food htIbfts studies re'leol things like who serves food,

who cooks food, who decides whot the household eots, how foods ore divided

between members, food taboos, etc. (28) Any or 011 of these items may be

'mportant in understonding some of the causes of molnutriUon and may give

ideos os to how to improve nutrition, what crops could moke 0 difference, etc.

11, for exomple, young children ore lost ond leost fed, 0 new legume which hos

been introduced into the community and which is unllcceptable to adults

could be stressed os a good food for young children and cooking methods could

be devised to make the food appropriate for young children. If the new legume

is port of on 'ntercropping or other scheme which does not diminish the lond

used for traditional staples, more traditional stople foods are oYoi1oble for

the adults and a new highly nutrHious food is preferentially available for

children, Howeyer, wHhout prior bosenne research fnto food habits, such a

mechonism for introducing 0 new cultiyor would not be evident.

To conclUde this comporison of nutritionlll and dietary StBtUS, 6 Quote

from ogricultural economists Reullinger and Selowsky, 's oppropnate: -Just

os the educol1onolleYel of 0 populol1on should ideolly be meosured by its

educal1onol achievements Bnd not by Us exposure to, and use of educational

inputs, so molnutntion should 'deolly be defined by 1\s consequences, such as

heolth stotus, rather thon by nutrient intake: (12) Dietary stoWs me6sures

dietary status, and is not a direct measure of health status. It tells much

about whot, When, why and how people consume food. Nutritional status, on

the other hond, is 6 meosure of heollh status or health outcome end the

correct application and evaluation of nutritional status measurements,

porticularly to high risk groups such as pregnant and lactating women and

children, gives B very accurate appraisal of one of the most important QOL

'ndices. Nutritional and (Jietary assessment complement eoch other, Neither

is 0 subsUtute for the other and H is urgent that the ngorous 6PpUcation of

14
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nutritional ond dietory ossessment become a regUlar component of FSR-E. An

understonding of nutritlonol and dietary deficiencies ot the FSR-[ stage will

add greatly to the development of appropriate intervention strntegles with

the gool, among others, of ameHorating the specific nutritional problems of

the region under considerotlon.

Seosonalily

No reYlew of nutrition ond Third World forming systems Is complete

without 6 thorough discussion of the concept of seasonlily. SeasonolHy is 0

term with which ogronomists, meteorOlogists, etc. ore fomilior. Howeyer,

there are seasonal fluctuations in nutritional status which are critical and

frequently lHe threatening. Among small holders end peasants, food stocks,

either purchased or harvested for subsistence consumption, moy not be

sufficient to provide for the household's nutritional needs until the next crop

is ripe enough to be gathered for sole or consumpUon. In this case, there

oppears What has been termed a pre-harvest famine period during which time

enUre fomilies, whose nutriUonol status is already sub optlmol, mBy lose os

much as ten percent of body weight In a period of several weeks. (31) Such

sHuot1ons are aggravated by soclo-economic condl tions which do not proylde

off farm employment to form populotions during the pre-horvest period when

employment/Income needs ore high. (32)

Seosonallty effects yory according to the ecology, both humon and

environmental, of the region under stUdy. In areos where there are rnlny ond

dry seasons, seosonol fluctuations In nutritlonol status frequently occur

showing weight loss and depressed growth in the rainy season and improved

growth In the dry seoson. These results Indicote the synergistic effect of

nutrition and Infection since infections tend to be more preyolent during the
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roiny season. As stoted above, infection can precipitate or exocertJote protein

enerml molnutrition. And, the rainy season famine often coincides with the

pre harvest period since f~ers normolly time their planting so that the crop

is in the ground dUring the finite, often very limited, roiny season. (31)

Vu\neroble members of the populolion, such 6S the elderly, pregnant end

\octoting 'Women, infonts ond young children, moy not survive these stresses.

Therefore, to successfu11y and rationally Integrate nutritional Bnd dietBry

status measurements into FSR-E, seosona1ity must be token into account.

Special ReleYance for Nutrition in Arid lands FSR-£

Seasonality foctors ore particularly importont for ond londs where

rainfall is usually seasonal. Another factor important for FSR-[ in arid ond

semi-orid londs Is the stUdy of diseose poltems before ond after the

construction of lorge scole irrigotion projects which ore often the method of

choice for arid londs development in both the developed and less-developed

countries. Stognant woter in holding areas ond farmers' fields due to poor

land groding or errotic woter delivery may provide exce\\ent breeding sites

for porosilic or bocterio\ infections. (33-34) In arid l1mds, the consequences

of diarrtleol dfseose, Which is associoted with water contamination, ore

compounded by the fact that not only is the victim losing lorge amounts of

body woter through diorrtleo, he/she is also simultoneously losing lorge

amounts of woter through eyoporotion/perspirotlon producing 0 double

Jeopardy situotion. This fs p6rtfcularly grove for inf6nts and toddlers whose

corporol surface to volume rollo is high as compored to the adult. And, since

such infections moy severely debilitate an indiyiduol, their unintended

introduction os 0 result of !l development project moy negote ony positive

results. Furthermore, if an area already had 8 relatively high incidence of
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these infections, any agricultural intervention should heve as a principal aim

the control and ideally the elimination of such diseases. If no baseline health

data is gathered, either the introduction of such diseoses or their eQuol to

increosed prevolence before ond otter the intervent ion will go undetected by

the teom c6rrying out the 6gricultural intervention. While water Quality

oo6lyses 6re important and should be underto~en, becouse of intermediote

vectors and infectious seasonality which are characteristic of mBny pBrositic

diseoses, the simple s6mpling of water for Quality analysis is inSUfficient to

detect a problem. Furthermore, since ilTigation woter m6Y collect in surface

irregularities in farmers' fields, it is impossible to monitor every potentiol

breeding site for such orgonisms. The best method to monitor such disease

prevalence is to examine the target population for signs of disease. In the

event that such porositic diseoses can . be minimized but not totally

6voided, prophylactic measures con be undertaken to protect the populotion.

Educational activities and research stemming from the Intemntion81

Drinking WBter Supply and Sanitotion Decade, 1980-1990, are bringing into

focus these environmental health concerns which for mony yeors hove not

received adequate attention to the detriment of large sectors of the world's

population. (For on excellent overview of these issues see Reference 34.)

In a broader sense, ony 6griculturol development project produces 6n

ecological chllnge in the region or community experiencing the intervention.

It is wise to anticipate a broed range of ecological changes which could

result from 6 project and include stUdy of the relevant porometers in basellne

research undertaken prior to the intervent ion. Since FSR-E is a baseline

research methodology, the incorporat1on of many ecological voriables into

FSR-E is critical to understand current relationships within that particulor

eco zone 6nd to insure that post-intervention chenges con be cdeQuotely

detected and monitored. Ecology should not be looked at only in terms of
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plants and animals, both wild and domestlcoted. An understonding of disease

ecology, frequently ignored in agricultural baseline research, is critic61 since

disease patterns do change as 0 result of environmental chonges and the

potential negative impact of parositic and infectious dise6ses is significant

and moy be life threatening, In any case, development means 6 decrease in

dise6se, not 6n increose, nor the m6intenonce of 0 poor stotus QUo.

Methodology

The methodology for Integroting nutri tiono} ond dietar1J assessment

into FSR-E should be built on the elements presented in the rotionole section.

While the individu6l Hems to be investigated will V6ry depending on the local

human 6nd environmentol ecology, It is possible to sketch out the princip61

elements in odeQuote detoil. What follows is a condensotion of the

methodology used for integrating nutrition and dietary research into FSR-[ in

Ecuador. Because FSR-E work was going on In a number of communities in

various ecologicol zones, the reseorch protocol was designed in three steges.

Stoge three moy be considered the octual data gathering stage. The flrst two

stages allow items in stage three to be tailored to the unique attributes of

the community under FSR-E stUdy. stoge one involves the collection of

secondary data, stage two is the collection of infonnal1on from community

leaders 6nd other expert cont6cts. St6ge one ond two methods have been used

in the post by FSR-E teoms for studies of agronomic and socio-economic

variables so they are not new to FSR-E.

Mony of the socio-economic I/ariables which would nonn611y be included

in 6 nutrition survey will not be examined. Since multi-disciplin6ry FSR-E

te6ms include social scientists, such socio-economic variables will have

been amply provided for in FSR-E. What will be presented in this methodology
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Table I. Example of the type of information to be gathered in stage 2

One of the most importont components of the design is the select ion of

stage 3 study households end their allocation, either by peiring or rendom

selection, into treetment ond control groups. Since harvest yields and other

ecologicel variobles ere not stolle over the course of {I yeer or between years,

if no control group is selected and stUdied, it cennot be stated 'tiith certeinty

that eny significent post-inter.... ention difference is 0 result of the

intervention end not 6 normal year to year fluctuotion.

is a skeleton of SI)Cil)-8conornic "'ilri~bles with the rna jor focus on

nutritional, dietar!-1I)lHI hef)lth stot.us vl3riebles.

Before descritting t.he lIorialls components of steges I -3, it is

necessery to give the tl/JSir. resel)rch design scheme for FSR-E ond the

development project which should theoretically follow it. These are:

1- collection of st"ge 1 and stBge 2 informotion

2- developrnent of stage 3 Questionnaire

3- selection of t.rel3tment ond control group households

4- bosel ine longil.udinol sur.... ey of nutrit ionel, dietery, socia-economic,

egronomic, environomcntol impect, public health, demographic, etc .

....oriables opplied to both treatment anrj control hOllseholds (this

will entl:li I mull. iple visits)

5- application of rJlJvelorrnent program or FSR-E trial inter....ention to

treotrnent group only

6- rost-inten/entian/trifJllongitudinel survey flS described in 4 above

to all hOllseholds to determine if the inter .... ention produced 8 change

ond if so, in whot direction

St~ges 1 end 2

Stage 1 is Hie stUdy of secondm-y date which will be used to inform

items referring to health status, nutritionol deficiencies end any other item

for which published or otherwise recorded information is eveileble in

libraries or erchives. stoge \ rnoy be undertaken simulteneously wilh stege 2

which is the gothering of inforrnf)tion from local contacts at the notiono\ end

locel le .... els. Stoge 2 cont13r.ts Of)d Questions to be addressed to them are

described in TobIe 1 below. Ernphl1sis in this discussion will be on

perameters reloted to Ililtrilionol olld dietary status.
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Contoct

Local Midwife

Locol morket seller
(one mon ond one
women)

Ilea Ith Deportment
Officiel and
traditional heeler

Local Moyor or
other officiel

Former and Wife
(choose 5 to
interview)

Informotion \.0 be obtained from them

Prenatal cere end pregnancy problems, deli .... ery
procedures end common problems, eslinHlte of
birthweights, problems, infant mortality end morbidity
potterns, food teboos during pregnancy ond loctolion,
infant feeding and '+leening, etc.

Items sold in this village merket (to inform the food
frequency), seosonol avoilobilit ies end fluctuations of
prices, sexual di .... ision of labor in the merket, etc.

Pre.... olent poresi lic end infectious dis8eses ond
nutritional deficiencies and their clinicol symrtoms
and signs, birth rote, infent and generel mortality
retes, life expectoncy, most common causes of adult
and child morbidHy ond mortalHy in the region, etc.

Common marital arrangements in the community, norm
of household composit ion, local events calendar, etc.

Food storage and preservation techniques, how would
additional lend or cash be put to use?, what do reorle
hunt or forage when they ore short of food?, what ere
festivel foods? how meny meals/day does family eat?,
garbage disposal, latrines, water source, metabolic
cost of farm work, sexual and age division of labor,
agricultural cycle, livestock owned by fermers end use,
sharecropring terms, migratory work patterns, etc.
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Figure 3. Hypothelicol colender of octivities for two ogriculturol cycles.

mayor moy not include other FSR-E voriobles. It should be pointed out thot

otter the baseline stUdy, it will not be necessary to repeot collection of

historlcol informotion such as the morbidity and immunizotion history,

22

infonnatlon between treatment and control households in the

post-intervention period. If the control group is exposed to 8nd odopts new

treotment group technologies, their validity os controls mljY lie significonlly

diminished.

One of the many advantages of inclUding nutritional assessment in

rSR-E becomes apparent upon review of the design scheme shown obove. If

the treotment group plants a totally new cultiyar, then comp8ring many

crop-related variebles between the treatment and control group is 1iterolly

comporing ·apples to orenges·. Nutritionol status, which is on outcome

voriable, provides 0 common denominator of measurement for the two groups

and it is 0 for more sensitiYe indicotor of humon well-being thon is cash

income, onother common denominator outcome vorioble.

Stoge 3 interviews must be scheduled so that seasonal ily, both

ogronomic ond nutri lional, con be corefully token into occounf.. Figure 3 is on

hypotheticol example of on ogriculturol cycle calendar. -11ini- surveys

! =mojor survey; ~=mini survey

hFJrvesting

New Crop

Intervention or FSR-E Triol

plantinghorvesting

FSR-E Stoge 3

Old Crop

plonting

While there ore stotistlcol methods to detennine somple size bosed on

published or otherwise previously detennined yorionces of key Yoriobles for

the populolion under study, 0 boll pork estimote of sample size is

opproximotely 15-20 households, divided into treotment ond control groups,

for eoch 100 households in the community. While these somple sizes might

appear small for nutrition surveys, it must be recoiled that nutrition in FSR-[

will of necessity be longitudinol due to the seosonol voriotions in nutrilionol

stotus and the necessity to monitor humon growth and development

periodicolly over the course of the agriculturol cycle. longitudlnol surveys

can be of a much smoller somple size thon the cross-sectionol voriety and

still mointain stotisticol validity. If it is necessery to motch communities

os well os households sample size will necessarily be greoter than thot

recommended obove. The necessity to motch communities could occur if 0

large scole irrigation project is built ond the control group must come from a

community in the some humon ond environmental ecological zone but which

will not be affected by the irrigation project.

It is necessory that households selected for treatment and control

groups are not out of the ordinery in tenns of composition. For example, 11

the mother or father hos lett the village or is deceesed end if this is a rare

situetion emong households in the vi1\oge, It is odvisoble to exclude such

households from the survey. Stage 2 contocts in the community con give on

idea of the ronge of household composition which is the nonn. In mony 11 not

most developing countries, extended families due to multiple wives, the

inclusion of gnmdparents, ounts, end/or other reel\ives in the household, will

be the norm. In the census period it is necessary, therefore, to eliminate

unusuel households from the pool to be sompled.

It should be underscored thot treotment ond control households should

be selected to eliminate, os much os possible, ony possibility of tronsfer of
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birthdates or other non-varying items from the baseline survey. Subsequent

surveys should focus on obtaining Information which is expected to vary

over time and with the opplication of an agricultural intervention. A brief

description of items to be included in the Questlonnoires ore given in more

detail below.

The schedule shown hypothetlcolly in figure 3 Is recommended becouse

it Is not ethical to intrude on {} family for major interviews in the middle of

the planting and harvest seasons or other season when labor and time

demands on the household are great. In Nigeria, for example, the activity of

'ridging' the plants consumes more energy than either planUng or harvesting.

(16) Furthermore, If 6 teom wishes to compensate the fomily for their time,

a one day's food supply, given at the end of the interview period and

consisting of common staples, will be welcome to the fomny and will not

make a significant Impoct on results.

Questionnaires

There is not sufficient space to reproduce the entire set of

Questionnaires developed for the Ecuador stUdy. However, fn the few pages

remaining, the important elements to be included in the Questlonnolres moy

be highlighted to provide 8 generol guide for integrating nutritionol and

dietary assessment into FSR-E. Unless otherwise indicoted, Items 1-7,

which are described below, should be administered to all members of the

household. Parents should assist children between the ages of 5 ond10 in

responding and should give all information for children under 5. This, of

course, does not apply to onthropometric and cHnical assessment.

In an actUal stage 3 rSR-E survey, it is wise to make 0 different set

of Questionnaires for different members of the family. In the [cundor stUdy
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there are separate questionnaires for. mother; father; children under 5;

children between 5 ond 15 years of oge; adults over age15. There is olso a

·general household information· questionnoire containing items that con be

onswered by either the father or mother. The mother"s Questionnaire set, os

an example, contained oll of the items below plus household food habits,

fertility, certoin ogricu\\urol ond other informoUon specific for the mother

to answer.

Be aware that individuals may enter or leave the household due to a

number of factors (birth, death, marriage, migration, old age, etc.) and these

will have to be token into account in any survey.

All Questionnaires should be pretested to refine their wording,

streamline delivery of Questions and develop a synchronized activity

schedule among team members. Pretest the Questionnaires on households

not selected for the stUdy itself.

Item 1 Anthro12ometric Assessment

Minimum measurements of anthropometric assessment ore height

(recumbent length for children under two years of age) and weight. To this

moy be added mid-upper arm circumference and triceps skinfold. For

children under five, heod circumference may be added to this list.

Paraprofessionals may be trained to toke these measurements and such

skills should be added to the repertoire of the extension ogency serving this

population. If more than one individual wi11 be making these measurements,

their techniques must be standardized to eliminate inter-meosurer os well

as intro-measurer error. A description of equipment used to take

anthropometric meosurements is given by latham. (24)

Accurote use of anthropometric stondards requires that the exact age

of a child be known. Since some societies do not record such Information

accurately or at all, and since parents often do notl<eep track of their
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Figure 4. Clinic61 6ssessment Questionn6lre. (24)'"
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"This somple clinical ossessment Questionnoire inclUdes spoce for recording
anthropometric me6surements. Since the clinlc61 and 6nthropometric
assessment are frequently undertoken ot the some time cnd by the some
pCr-Jon, thlo to a n:aoanablc fannat.

children's 6ges, it is important that 0 means be devised to determine the

ages of children. This can be done In st6ge 2 by constructing a IOC61 events

calendar wllh the help of a learned community member, vi1l6ge official 6nd

locol formers. The locol events colendar highlights festivol dOYs, horvests,

ostronomlc, climatic and other events which people ore likely to remember

ond which hove occurred over the previous 10-15 yeors ond the exoct dotes

of which ore public record. When 0 child's oge is not known occurotely, the

local events colendar is used as 0 memorlJ aid: ·Was your child bom before

or atter the harvest three yeers ogo? How many d6YS otter the horvest was

the child bomT or -How mony days after the eclipse (or flood, storm,

holid6Y, etc.) was this child bomT By such persistent Questioning, it is

possible to n6rTOW in on a child's blrthd6te so thot 6 re6sonably accurate

age can be calculated. It is particularly importont to get ages within a

week of the true age for infonts and toddlers. For children between

approximately 5-15, 6ges should be no more thon one month off. It is

critical that accurate ages be obtained for the most vulnerable oge groups:

infants and young children.

Item 2: Clinic61 Assessment

A Questionnaire developed by Lathom (24) for clinical ossessment in

Africa is reproduced in Figure 4 ond gives on indicollon of elements that

may be included in 6 clinic61 assessment. However, it Is 1mport6nt th6t

items in this portion of the nutrition!)l status survey be bosed upon

secondary data and interviews with public heolth professionols in stoges 1

and 2 of the protocol. Do not include clinical signs that are known to be

absent or virtually absent from the population under stUdy. fn 6ddil1on to

clinical signs of nutrilionol deficiencies, signs of dlseose moy olso be odded

to the list and should 81so reflect known disease prevalences in the region
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as well os porositic or bocterlol Infections that may be Introduced to the

population ofter the ogrlcultural Intervention.

Item 3' Homldlty HlstolJj

It Is important to determine whot diseoses eoch indi",lduol hos hod In

their lifetime since the extent and pattern of morbidity as well as

mortality ore on indicator of poverty ond underdevelopment. (35, 36)

Furthermore, subseQuent long term follow up surveys on the populotlon wtll

be greatly enriched by ho",lng this information since new morbidity

patterns cannot be determined without baseline momldlty Informotion.

Since people do not 6lwoys recognize symptoms In the same way ond since

many people In developing countries ha",e no medical focilities wherein

standard dlognoses moy be offered, morbidity history moy ha",e to be

undertoken occordlng to and within the reolm of locol trodltlonal medicine.

(see Reference 37) The local traditional healer, formers and health

professionals familiar with the region being stUdied con provide

Information to tailor this section of the survey. The history should Include

both tlcute ond chronic ollments. Once the list of ailments Is prepored, the

SUbject will respond either 'yes' or 'no' when asked if they ha",e ever had the

giyen aHment ond this Is recorded on the Questlonalre. InclUde on either the

mother or father's Questionnoire a mortality history for the household.

Item 4: Current Hort>lditY~M

Due to a lac~ of stender-dization In the clossiflcation ond perception

of disease from country to country ond region to region, It Is Importont thot

morbidity history be bolstered by Informetion on current symptoms. The

description of lind names used to Identl fy symptoms should be tailored to

the local culture but reflect a stnndordizatlon recommended by a national or

internetional hen1th body such as the World Heelth Organizntlon, Items

to be included in this list should be developed In 0 manner slml1nr to that
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of Morbidity History. Once the l1st Is developed, the respondent sl mply

gl",e5 0 'yes' or 'no' answer when osked 11 they have hod the given symptom In

the post week and this Is recorded on the Questionnaire. Current morbidity

stotus complements Informotlon obtolned In the clinical signs seclion. If

porosltlc diseases ore prevolent In the community or moy become so os a

result of on ogriculturol inter'lentton, it is necessory to corry out

laborotory tests for parasites. These tests should be undertaken as a port

of each major survey (Indicated by Yertlcal arrows In figure 3).

Item 5: Immunization History

Prepore a list of ollments for Which Immunization compalgns have

been corned out In the country Wherein the fSR-E reseorch Is being carried

out. Asic eoch Individual to respond 'yes' or 'no' to whether they have

recel",ed each Yocclnotlon. The list should be prepored based upon

Informotion gothered In stages 1 6nd 2.

Item 6' Dletory Recall

The 24 hour recall form should minfmolly contofn the following

elements: time of doy meol (or soock) was eoten; foods consumed at thot

meal; portion size of 80ch food consumed; how the food was prepored. For

complex dishes such os stews which ore eaten by yarlous members of the

household, the recipe shOUld be obtained from the Individual thot cooked the

food ond noted on thot Individual's recall form. Stage 2 dota con provide

Information on who usually cooks for the household in a particular

community and that Indivlduol's Questionnaire can be 01l0c6ted additfon61

space to record food preparation Information. For children it Is Importont

to determine If the child shared his/her bowl with another family member.

Sonjur (28) and den Hartog and yon stoyeren (29) provide excellent, detailed

Inform6t1on on studies of food habits ond the administration of dietary

recalls, food frequencies, etc. in developing countries. As stoted earlier,
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pUblished by the USDA. (38) Based on this information. it is possible to

determine the number of days the food will lost. The World Health

Organization and the Notional Academy of Sciences' National Research

Council ore two organizations thot have determined the protein and energy

requirements for persons of different age ond sex groups occounting for the

extro needs of pregnont and loctoling 'Women ond for activity level. (21. 23)

Once the datly requirement for each member of the household has been

determined. these con be summed to get on estimate of daily calorie and

protein needs for the household unit. Dividing this respectively into the

protein and calories ovailable from the harvest will give a Quotient

representing the number of days the food wi111ast at optimal Intake. It is

easy to then determine if the family wtll run out of food since a boll part

estimate of when the next harvest wf11 come in con be made. This set of

calculotions is eosy to do and offers useful dletory informotlon.

In Hne with this is the concept of displacement. If a new crop is

being introduced. some thought should go into c61culoting the nutritional

content of the new food as compared to the old food it disploces. (39) 11 0

food crop to be introduced is nutritionolly inferior and is olso torgeted for

consumption. it is probably unwise to introduce the technological chonge.

with small sample sizes, It Is odvlsable thot dletory recalls be

administered on three consecutive doys. Like nnthropometric ossessment. a

dietary recall can be administered by a paraprofessional who hos undergone

a tnllnlng regime.

Item 7" Food Freguency

A food frequency is t~ken by osking eoch member of the household

how frequently they eat each of the food items on 0 list prepared carefully

to reflect dietary patterns prevalent in the region under study_ Stage 1 and

2 data and Interviews with local farmers will provide the items for the list.

For each item, ask the respondent the number of times per day, week, month

or year that they eot 0 given food. It Is important that food frequencies be

taken for 011 members of the household since this will indicote oge/sex

differentials tn food consumption over the long term and give Information

not avatlable in a single or 3 consecutive 24 hour recal1s. If a new crop or

variety is introduced, it should be on the Hst even though it Is not consumed

in the pre-intervention FSR-t phase. And, if to prepere the new food other

condiments, oils, etc. must be used, those additives should

also be on the food frequency list.

Item 8: Food StOCKS

Post-horvest information on yields is always gothered in FSR-t.

From 0 nutritional point of view it is important to estimate the nutritional

value of these staple stocks, particularly for subsistence farming

populottons whose food intake Is significantly dependent on the yearly

harvest. Once the weight or volume of the harvest is determined, the total

protein, calories. vHomins nnd minerals ovailable to the fomfly from the

harvest Clm be colcu16ted using food composition tobles for bulk foods

29

Displacement of calories:

colodas old crop harvest

calories new crop harvest

30

Displacement of protein:

Drotein old crop harvest

protein new crop harvest
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Table 2. Selected Items for 'mother' and/or 'father' Questionnaires

post-harvest period having measured treatment group h'ouseholds in the

\mmediote pre-harvest period (since these two seasons follow each other, a

researcher fgnoront of seosonolity effects could commit precfsely this

error) the fnform8tfon gothered wfJI not be comporable. If such an error is

committed in the post-tre6tment major survey, the results could

erroneously indtc6te that the development project was 6 feilure since the

control group was measured ot a time of plenty and the treotment group at 8
32

Furthermore, it is importrmt to determine palatnbility nnd accept6bilfty of 0

new food in the FSR-E phose. If a new subsistence crop Is not liked ond If

there appeors to be no way to successfully creote n taste for it, it should

not be introduced ot the intervention stoge.

If cash crops ore introduced, some thought should go fnto determining

whot food Hems the fomily w\11 bUy and ot whot cost. After the cosh crop is

horvested ond sold, the family moy stock up on food. The length of time this

food w111 last can be calculoted in a manner simi10r to that given above for

the bulk food value of subsistence crops.

Items to be Included in Household Heods' Questfonnafres

The mBle Bnd female head of household (frequently 0 mon and woman

Joined In marriage) will answer a number of questions nbout the household

and its function. Examples of items to be included in these Questionnaires

are shown fn Table 2.

When to Interview

Do not interview on festival doys or hol1dByS sfnce dietary

information obtolned on such doys w111 not be representative. 'nformotlon

on the sporadic consumption of festivol foods w\11 be ovoflable from the

food frequencies. Do not use 'typical dOY' criteria becouse 0 SUbject might

co11 a typical day one that Is in reality on unusually good doy to fmpress the

interviewer. Typidal day criteria introduces even more error into the recall.

Because of the sensonalHy effects described above, it is imperative thot

treatment and control households be meosured in the some season when

household members ore involved in similar activities, eDt sfmllar foods,

suffer pre harvest shortages, etc. If, for example, an FSR-E teom measures

the nutrition81 and dietary status of the control group in the immediate

31

Category

1. Food/nutritfon

2. Agriculturol
orgrmizatfon

3, Socfo-economfc

Types of Informatfon to be obtafned

Fornging ond hunlfng; hungry seoson; infont feeding
history; food habits; food preporolfon, preservation
and storage; food taboos; preferential allocations of
foods; feeding ill children (toboos, etc.>; food stocKS;
foods purchosed the P8st week; when do you spend
more on food thon you spent lost weel<; when less;
foods you would like to eat more of

Tasks that chl1dren perform 6nd from wh6t 8ge; tasks
that women perform; description of land holding and
cUltfvors, their seosons. plonUng, horvesting, etc.;
livestock and use; off farm employment; how me~et

crop (U at 011); mfgrotory labor;

Pregnoncy hfstory; education of 811 household
members; oge at marrfoge; birth orner; household
composl tlon (who ltves there); preference
for one sex child over the other; contraception;
housing; access to woter; 18trine access; durable
goods, 11 ony; income estimote; which season is the
hfgh fncome seoson ond why; do you recefve lump sum
payments ond how ore they spent; tnmsportotlon;
dlstonce to school (if there fs one); subsistence
mUng (percentage of crop grown for consumption)
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time when the fomily moy be rotioning food. Every ottempt must be mode to

collect doto in a uniform limefrome pElrliculorly with respect to the

treatment and control groups.

Coordination between teoms is also imperotive since it is necessary

to hfive collected socio-economic doto fit the some time thet nutrition and

dieltlry deta are collected. Therefore the field teems described below

should be modified to include on oddilionol person or persons to collect

socio-economic and agronomic, if appropriate, doto simultaneously with the

nutrition related doto.

The Field Team

There should be 2-4 teoms of approximetely 4 field workers per teom

consisting of 8n enthropometrist, clinician (nurse or other trained heolth

professionol), recall toker end generol informotion interviewer. Ef.lch teem

should visit 2 fornilies per doy. It is od ..... isoble to ..... isit one ot doybreok nnd

one ot the end of the doy when 01\ household members are likely to be

a.....oiloble. The number of teoms necessery wi\1 depend on two foctors:

somple size ond the distances 1.0 tro .....el between households. As on exemple,

teom one of two would visit two control fomilles on doy one ond two

treatment fomllies on doy two. Treotment ond control households must be

..... isited on olternete dOYs ond 0\1 households within 0 two week period to

ovoid the introduction of error due to seesonoli t!J. If three consecuti .....e 24

hour recoils ere to be token, then 8 teom of recoil tokers should work in

concert with the moin teom visit ing households for three consecut ive doys

otter Hie m8in team collectr.d the m8jority of infomullion. For the subset

of nutritionol 8nd dietory stotus informEllion to be collected ot times

designated by on asterisk in Fig1lre 3, 6 sub-teom of 3 members shOUld be

sufficient to ..... isit 811 households.

7"7
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Conclusion

A sound rrstionale for the tntroduction of nutritlonol 6nd dietary

stotus 6ssessment tnto FSR-E hcs been demonstrated. The incorporation of

these vorlobles into the resecrch protocol of FSR-£ studies will greotly

enrich such reseorch ond pennit 0 for more sophislicoted ond in depth

understanding of farming populations and the modes by which their health

and well-being may be tmproved. Stnce the improvement of the welfore of a

rural population is usually the stated goal of agricultural interventions, the

inclUston of nutrHion61 nnd dietary criterio into FSR-E wt\1 ha..... e the

ultlmote Imp6ct of Incre6sing the scope and sensiti .....Hy of both baseline

doto os well os post-intervention evoluation studies. The incorporotion of

nutritional ond dietory studies Into FSR-E will go far in eliminotlng the

confounding v6rtobles which ho.....e prohtbHed de.....elopment specioltsts from

explatning their project successes ond failures.

The use of secondBry dota Bnd locol, reglonBl, or nBtion611evel

contacts tn two prelimlnory stoges (referred to In this poper 6S stage land

stage 2) of bockground dato gathertng ore an tntegrol port of FSR-E

methodology (40). Since this methodology is also necessary for structuring

and tat10ring nutritional and dietary 6ssessment, the tncorporation of

nutrttlon into FSR-E will not necessilcte a de..... lotion from current protocol.

Furthermore, mony of the special techniques used to collect nutrition

related data such os onthropometric mellsurements and the 24 hour rec611

interview, con be taught to porBprof essi on61 wor1<ers whose ski \\s can then

enrtch the ronge ond scope of the extension service serving the stUdy

population. The Incorporation of these studies tnto FSR-E cen thus be

accomplished eoslly and without significont o\terations to the protocol

olready tn use tn on going FSR-E won:.

34
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