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Introduction - o

any af-risk populations in developing countnies are deficlent in odine, iron, ind vitimin A, making
M:]hr.m mnes wudnerable o illness, latges, blindness. and memory loss and increasing the possibaliy
af menuil recandation among et children, Enhancing these micronuiricnts can resull in imgroved el
being and physical development  infants and pre-school children could hve greacer chiances of survival,
Bestreer hiealth, and increased miefleciial capaciy. Women could have improved pregnancy outcomes
and increased productivity. Supplementation, food fombcation, dietary diversafication, murriton educs-
tion, and food production are strategees thit have been developed o reduce micronucnem deficiencies,
aried hawe, for the most part, demensirned positve, though uneven, results  For instance, recenl dat
indicate progress worldwide in combating vitamin & defickency. however, sub-clinical deficiencies of this
micrnutrient remain uncondrollsl  Farthern, Bon deficiency anemia continuwss (o affect as mamy s 4%
percent of woamen and 34 percent of men globally IACCISCN 1997, with widely divergen) regional
differences in rates, 0 order to vinually sliminaie yitamin A deficiency by the Year 2000, and o reduce
irean deficiency anamia among women of reproductive sge and voung children by one-thind of 1990
levels, contimued effoms must be made 1o srengthen and enhance infervention Selégies

The Internationil Center for Research on Women (ICEW), a nonprofit policy research insjigicn that
pramotes sconamic and social development with women's ull pamcipation, artempled o address these
tssuits through a twi-year interventon research program implemented in five couriries. Working with
pariners in Ethiopia, Kenya, Peru, Taneania, and Thailand, ICEW underiook a sories of stiudies (o explone
welys [0 SLFENGnen women's contrbutions to reducng tron and vitamin A and, 1o a lesser extent, odine,
deficiencies by combining women's productive and reproductive acilvities  Thie ses Wi o mg ine
women's roles i meome-sarners and [ood prodecers on the one hand, and as food processor and camn
givers on the other,  Community members, partioslarly women, deew on their inosdedge and espert-
ences o develop and implement soluiions © micronuirient deficiency problems in their communities
Thee stiidies were supponad by the Opporunites for Micmonuinent interventions (OMND Research
Project. managed by ihe international Life Stiences Instiute (ILS1) and funded by the Oifice of Health
and Nutrbion, United Sues Agency of Imernational Development (USALD)




The studies were conducted in Ethiopia, Kenya, Tanzania, Peru, and Thailand in Ethlopla, the
Eoal was o improve vilamm A status among women and young children Building on women's
involvement 0 a dairy Boat project. nuiriton specialists worked with women's groups and
elementary school teachemn and students 1o improve food preparation and feeding practices
and the production of viamin A-fich foods  Menus were developed that used Jocally produced
viramin A-rich foods and the use of cooking oils to enhance absarpiion af vimamin A was
promated Wornen, students and teachers received seeds and were trained in iechniguess o
expand home and school gandéns. Further, health and nutrtion education lessons ralsed
cemmunity members’ and school personnel’s awareness of the links berwesn food consmp-
todn and health

The Peru study was designed o explore the use of parficipatory misthodologies o engage
women members of commumnity klichens in per-urban Lima in the deslgn. implementation,
and evaluatson of a wrial intervention to reduce ion deficiency among wamen of repmductive
ige  The imervention trial forused on Improving the quality of senace in terms of nutskonal
rontent of meals and management practioes, such s instituting quality assurance checks on
meal preparation and kirchen hyglene. and stimatating demand for these innovations through
health amad mutrizckon educarion

In Tanzania, the focus was on the adoption of new home-hased solar food dryers 1o mcrease
year-round avadlabilicy of vitamin A-rich foods. The deyers were adaptations of earlier models
and were designed to be more cost effecove and arcessible. Community members provided
all the materials for constructing their household dryers  The research progect trmined local
artisans 1o constroct and maintain the deyers, and provided a short-4emm incentive 1o arisans
o conduct homs visits. Nutnitien and health education and busaness training for markening

strplus prochuction of solar dried vimmin A-nich foods and food products complemented this
technology intersention

in Thailand, the (eam built on experiences from an easdier social marketing inuerventson that
increased production and consumiption of the vy gownd plamt and other foods rich i vitamin
A, Women who were community leaders were wrained in problem-solving methods and
community mobilization techriques  The women then organized their communities 1o develop
and implement plans ol sction to improve (odine, iron, and viamin A status The project
provided small seed granes 1 support the cost of implementing some of the communiny-based
aciions, including Tood production, local preparation and sabe of iodized sall. and health and
nmutrition education.

This report summariaes the findings fram thee inervention research proseer implemented in Kenya,
WIET New varetses ul sweetr posioes nch in bews rarmene were intnocduced o women frmens. The
Risfrya Agriculiure Besearch instiie prowided planting maierials and agriculiveal sstension agenis

irained women in methods of growing and harvesting sweel potatoes. post-hareest processing. and

pregarsion rechnigues Inadditien. BEali and martion cducition sessong were conducted 0 hetghen
avcareness of the coerribuniee Qikimin & makes o childien's Beality and devvilipeivent, and m emeour ighe

comsaiplion of inad products wsng the new sweel polii vareties. The inienion wWas. m crssce suggy

and demand far the cew foord products bath in the housetald and far markes siles



Background

Suh-cllmn:il vitamin A deficiency & prevalent
througihout Menya, with extremely low serum
retinal levels found peimarily i e densely
populated wesem regon of the gountry (GOR &
LIMICEF |'805) The |'994-19%6 Kefyvan National
Development Plan calls for the expansion of
witarmen A capsule distimbon programs vo all it
risk children and (acuting wormen, rathes than
supplementing only those children with clinical
signs ol deficiency (GOK 1994)  Although
targeting redwces costs and increases the ffi-
ciency of treatment for vitamin A deficiency, such
prograrms are dependent an reliable supplies of
capsules and a functional distribucion sysiem,
Further, they ars bazed on the presumption that
those people most at risk will come in coniact
with health care providers in a timesly manner,
Artother means for addressing viamin A deficien-
cies i through the promation of food-based,
agricufiural interventions. These are particularly
effective in reducing sub-clinical vitamin &
deficiencies pnd complement supplementation
programs.  Onhe promiging ndervention invales
the jmirdction and promotion of new vanetias
ol swest paatees tia sre flech (o beie earolens

Sweel polatoes were of inferest n this -‘-Il.-ld}' far
seyverald reasons. First, although sweet potabees
are o widely cultivated traditional food erep in
ceriain paris of Kenya. the mos) cosmaman
vareties currently grown are white-fleshed and
low In bem camlens. Consequently, vitamin A
deficiency I8 cormmdn in weskern H.Eh!,.'.ﬂ. the
major sweet polain-producing reglon i the
couniry.  Swest potaioes are eaten as a secondary
spaple foed (following mapize, the primary stagke)
and pre bolked whole, mashed with legumes, ar
eaten with lealy vegetables, meas, o fish
iGakonyo | 993},

Second, cmnge-fleshed sweet potaoes have been
identilied as the least axpensive, yanr-round
source of destary vitarmin & (Low et al 1967
While mangoes ane the cheapest saurce, they are
widely available only fowr months of the year.

Cod liver ail is the second cheapest source pes
retinel equivalent. s 3 not widsly avaitable in
local srores and pven the smallest botle (s oo
expenstve for poor households o afford. In
cannilfast, crange-feshed sweet potatoes, the thind
cheapest source, ane avadable year-round, can be
purchased in afforcable wumits, and are easdy
cultivated Oaher ocally svadlable sourcss of
vitamin A include dark green leafy vepelables and
papaiia, which were also promaled thiougeous
ihe trial Ingervention. Orhers vitamin & lood
sources not promoted in this sudy were carmos,
which e nod widely available in the sudy anea
and need more water for production than 5
leasible. and pumphkins, which ke limijed
awallabiliny

Third, sweel potatoss have the addinonal advan-
tage ol being consdered a woman's crop. The
goal of improving vimmin A stams through the
enhanced avallablliny, accessdbhility, and whillzation
ol Foods is mare thely to be achieved if women
cantral bath productios and consumpeion of &
particular crop, Waomen plant sweet poaioes on
small plots of land, weed the vines and harvest
when they chooss Sachs | 996). n light of the
fact thal women are usublly responsaibbe lor
ensuring i sufficient fond supply for their Gemilies,
thiey tened i heep most ol ihair Swest patato
harvest far hame consumptian,  Even though
women may =2l some of their crop fo acquite
much needed cash. such sales tend (o be small
and the come sumed remaing wnder the conml

af the female produces (Quisumbang e al | 9983,

Whils women may have soms contral ava
production of cerain food crops, men end o
make most magor himsehold decisions and to
exercise comtrol over thelr family's land. other
productive resseces, and expendilures.  Conge-
quienthy, they wield senificant influence, even ower
warmen's crops and el promotion. Yery e
female-headed households existed m the styedy
region of this pmject, with the result thid men's
decislan-making rodes were paramount One man







Conceptual Framework and Objectives

Thll:- respor] presEnls (he Nndings of an interven-
tion resexrch siidy that examinesd the poben-
fld Tor meiwye Bseli Ciiroiengmnch |-|‘.'l|':1J'|]J_'|'J-I'iE5|‘|ﬂ|lI
varietion of swiest pomioes @ previde an inexpen:
sIWE, !r'o,'.'l:l'-l'l_'llll'llj ditary source of witarmom A 1o
cormmusities at risk of micronurien defioency in
western Kenya. The study was a collabarative
mfior r|'|l|-I'J|'|.'Il-'bﬂ the Rassal Polato REsegrch
Cemler of the Kemya Agricultural Besearch
Instisuce (KARL, the International Potato Center
(C1P), and CARE-Henya, Homa Bay

The study was dessined to incoease (be deetiry
intake of witarmn A among at-risk children
through a sei ol complemeniary supports pro
vidend to owormsen D, Thiese included (he
intreduciion and promotion of orange-fleshed
warseties of sweet polatoes, tralming in the
processing and marketing of sweesl poialo-based

Figure 1. Conceptual Framework

ot proddiscts. and the education ol all corfrie
niy miEmbess an Aukalion. & prmary point of
imres) wis whather viarmim A entahe wosdd
imrease with only the infrocuction of orange-
fleshed sweet poatoes ima the plots of delecied
wormen (e, the comtrol groug), ar whether
additsral pramotion through processing, mafke-
ing. and nuirigon education wene necesany (e
the inj@rventinn groupn):

Figare | Ulustrates the conceptual ramesedh that
usded the design and implementanon of the
spady. |1 suggests (har iwo ways 1o ncrease the
witanmin & imahe al paung ERuilelrery aee M LD
duce a4 new source ol the micromarient inuo the
et and m promote neressed consurmplaos of
extsting souseed. The Frismsewark also indicares
that the increased thtake ol vilamiln A could oaceur
through ihe purchass and consumiprion ol vitaimin

Reduce mathers'
constraints to improwing
nutrition of young children

._';"-F*

Increase intake of vitamin A among young children







Study Design and Methods

Flg-..rr 2 llusirazes the comparative naluse ol
the study dessgn and the content ol each
group inperventon. A5 indicared, e imIErvERLion
prial was carried oul through women's groups
which were chodan A the wnil ol :m|1lr—n'r|-n|.:|I|||n
ard anilysis in this Sudy for several easons
First, women's EMRERS are Common rhmuﬂ."ﬂ:u[
Fenya and widely recognized a8 prassrools wmils
through which change can be insiated and
impemenied, partoularly wiih regard o Bmily
food production and nuirition, Second, ihe sweet
PolalG = osnsidersd a woman's orop because it s
cultivased and harvesied peimarity by wormen
Making women' s groups norurml areas & wseful
ey aodnl o iesting ney varieties in onsfarm
trials. Liroiips swere chosen [rom s disarices in
weslErn Henya tNdhlw:l.'Hj.':lnwL-g_l anil I"Lnngm
according o a process described below in e
Formative Research section. People in ihese
IrRas were Wnow 10 grow while-Beshed swee
potatoss ard were thought (0 be ar sk of vitamin
A deficiency

Criigra for group lection ncluded arganizn
tional swabdlity and coheslveness; mierest among
raEmbers m ETOWIng mew yarsetics of sweed
pomioes; a high propomion of members with
young children. and the willingness of many
members 10 harvest and svaluate the varietes in

CORURCTION wath resaarchers. Furibee @was
decided that groups would not be excluded lrom
sebeclion merely bechuse ey had mals msmbers

The swudy was designed 0 accommuodate 20
wWormen's groupd, or ten rom each districn. To aid
i the selaction of groups. local leaders were
anked 10 deniiy all women’s grisups in the
districes. Al ten groups in NdhiwalMyarangl wene
selecied o PArTECIp-aleE i he ;||.|.|.'l':,- while ten o
of 35 poiential candsdates were salecred in
Rongo. Al 20 of the women's groups participaed
i o Larrm oals arsd received visss from .'-1|n|5rr_|.l
of Agriculiure sxreasion sl As dhuasirated in
Frgure X, hall of the women's iroups (five in
RadhiwaiNyanng and fve in Rongo) wens
selecied to receve promotional services from a
projeci-hired feldworker, |2, nutrition educatson,
FAlning In sweal polaie processing meths, and
additsonal fechmicil assistance  Each of the
INETyEnNon @roups was matchad with a confral
g@rowp im the same distnic based on a pre-
inLerveEnnon requency soone ol vitamin A-rich
{nods consurmed in the previows wesk and on

distancs iriveded (o the local market

Farmicipaory rural agpraisal methods were wed o
II'I'.I'I'."S-[iSE[L' control oyer vitamman A-rich 1ood sources
and inpuis wsed for sweet poato production;

Figure 2. Study intervention and control groups

Intervention Group

Five women's groups in each ol two districes,
MdhreaMymrong and Rongo

On-farm trials phis agricultural assistance
Promotion of crange-fashed vt potatoss
through:

B nutrition education

= lagsons on food processing

® support from an agnculural extenson worke:
and a progect-hired fieldworker

Control Groug

Fiv women's groups in aach ol two distreos,
MdhiwaTrareng snd Rongo

On-farm trials plus agricultural assistance
[P addional prarmetian]




CrinsLirn e ol slaeridy A-rich Tenddls omaosg srady
howmseboids, e maem nowhich wommen migh
il mr kg the sisee pokadoes Bor Riiueshald
cunsurmption. dnd iwes's enthusiasn oe their
oW arjopin ol jist pew varicines. Yomsn and
e Wete asked durstems atsnn den s mahdng
i i doress and dse e culibvadion and
Bt of onge-Hleadied swest poaioss. and
thar spending al any praliis The sty cormpssred
iwwstier) s perreptions of dhein conml iver |ese
Aspects of (RS- TR ITH] R T TR el sapbes o
e o mpke slders. wsupdly the husband's e
rrilke sl sesdnally the Bustrand. female eliders,
wsciEally the husband s mother. and make and
fermale chidnen

In adclites 1 TESEINGE 11E MOsD [rorisieg varieies
o orange-Hesied fessy potaces, the projeo
selecied & number of other wanenes thai were
Mo i plols il.l.pt'h'uﬂj b‘r e et a8 pan
ol wdvinced yeeld wrinis These witisles wale
eviluased for weld and pes resissanee and rared
b canstmiees loe ihieie jasle anid apgsaranse

Towal caroenost, hoa carmiene, and dng it
parslEr were measurial in the frissty rosis o e
et polais varetsen grown in olh erdarm and
atvanceil yiekt il Tof@l carmrenomd amd e
CAMIENE COvEnl waerd rHsdsured g onlumn
chmmaiography and speciropholametst mals
ods; a8 desd ritsed h!,.' Irrlun.gj whl Pogter 197 3)
Ory matter was deterrmened By oven drying
:.I'rnpln ol I:rr-lh.ll,. l.h..lppp-d. foils, s describerd by
Hagenumam 21 al (175 Shmilar inabynies s

'mnﬂﬂ—*ﬁhl_lﬁm-lﬂl—lﬁﬂthNWEq\H—ﬁﬂ
v wral e donds roh o eimma A Accorilng i HE] guslriem, o 2 Feries

e e 1 | in e

conducted ont sielecied processid Toud prosdaies 1
dejfrming ther hets camierie comdeni

Firally, the Helen sasiler miarmaiional R (oo
frequenicy. methoed ' was wieeil b SsEss cotmasn |
fs ol wiarmin Aonch loods among chddren e
Fisee fmars =d w0 thie sty s Al o
EOITIE mrthodilogics] [shues femiain. o . b
ik e e faceored i the seore, e HE
sl has heen dked exiensoety meophe Bl
wiblicated agaima serum retinal as an shdeatar ol
resk EPErson et al 19 The msthod also -
greater welghi in e food Iregquenry soote
Amirtial smarces han |:|I.:|:n| spimes  Purbie i
rhcldren whdet e are considered (o e al
greatent risk of the surcosmes of simrnn A
dislichEniys sk s blimefres gnd gt iHereton
the minst senskuve graap o wioch o deles)
problem waikkin a hmll}'

Phi= BIE1 Moot Frequetcly rriibod wian sl (0 dwio
Wikvs i thieE curreerl I-tLId:.' First, & wink arnieilly
Apphied o psess whethed vilarion A delicemey
wiks @i irrporiang pl..l]_'ll.-lr ha=alehi ||r|:|Hm Iru
MihwaMyaromg  Secomd, the HED mediad was
bidl e ssehh CHihges o Foeed ritike pattemn by
crmpaning baselene and poss-inistenisn Scon s
amang i chiddren of women inthe 20 5oy
grmups . ARENA anabyss wes oondocied osing
SPa5 stetistical ==fowane by ordes 10 camgane 43
serims Biepwses e iniervenben ind oontml
groups in each commaney belore and afier i
erld] (RisruEnm

= A rigniessak i 3 i wesghees iolal el gy sl ol = l-iq-u-in:—h-tqqh-l-_.lm
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Trial Intervention Phases

study wiks conducted in thres ph.t'.i.&:l First,

in September | 995-April 1996, da1a were
collectad to mform the selection of the sample
cofritmiltien, he design ol the intersenlban iHal,
and the baseline assessment afl vilamin A intake
among the children of women in the shady
groups. The second phase, fram April 1996-)une
19T, was a one-yaar interdentlon il that
included widespread dastribution of sweel potalo
vines and relared activities amohg hall of the
participating groups in Grder fo promoie con-
sumprion and sales.  Finally, post-inmtarvention
data were collecied (0 July 1997 o assess the
effets ol the trnal intervention on fl'EqLEI-'I.I:I!,I ol
vidamin A inmake Al the same dme &clvites
were wnderaken (o increase the awareness of
bimistry al .ﬁghndlur:- stall aliaul vitamin A
deficiency and the e that promotion of the new
orange-fleshed sweet potaoes could ploy in
reduscing this nutritional problem

Formative Research, the Prevalence
Survey, and Baseline Assessment
Thres placss i the Myanss Proviece of wedterm
Henya were considered possible miervention sites
because they mpresent disting agro-ecological
zones sultahle for swstt po@ee owivation. A
formative evaluation ol these siles wils conducied
in Seplemiber | 995 using the HE methodology
Marker surveys, bey informant intereiews, and
group discussions aboul the feeding practices of
young children and food availlahiliy wene also
conductid pFGE to the o rr:tFJ:-:q ASbEsLmEnL

Based on this Formative research, Sadbisad
Myarongi and Rongo werne chosen as the inieren-
clon sites.  Criteria [or this selection included

chirmats, which s sustable for growing at l=asi e
crops of weel pediloes eich yvearn and (he
likelihood of viamen & deficiency ® Socioeoo
mpimic statiis and health indicatorns sugies thal
cormmunities in MdidwaMvarongl are less well off
than those i Rango, an area that has beqer
AceEss 10 markess and services due o s cross
reads lacation

Thit Ndhiwa/Myaroegl area was selicied for a
community-devel prevalence assessmient of
viiamin A defickency conduciad in Ociober 1995
The HEI method was wsed to randomly selec 50
househiolds from =ach of the grea’s |5 commune
tles to panscipare in the survey. Thie HED food
frequency questionnmure was modified according
I hoa] [iaosd al.-.pllahilllg,- and ddininesiersd in the
740 househalds.  Data oa general household
charpelerisics, soopecomoic stntus, and swes
potato production b eeseholds were alsa
collecied  In Apnl 19590 a second .:lp-piu_—.._lril:un nfl
thie HKI method was wsed @ collecr baseling data
fromm househobds of members of the ivalved
WS Y P

Trial Intervention

The resufts from the lormative ressarch phase loed
to the design of an intenention stralegy Consist
irgf of activities geared owards selecred wamen's
groups  As noted above, all 20 groups in both
carrumnites participated dn an-farm raks whila
half alzo received interveniions that promaoted the
processing. prepanation, and consemgption of food
products containing orange-eshed sweel poti-
o The tme fTrame o selecied acivities is
illustrated in Table 1

* i facy, 0] goores indacared tran Roagn had § loveer protshdng of vinemin & deficiency than HonsaiTaanong; avessr, e OO [ER0 DEnwssn §
ikt Cvmtuiely [Rovps) Bl i S e ottty wid Geefed o BaTBOaREl dREvEE D P iesi wit e il b Bosg o sl i Malbies)

Hrarump




Table 1. Time frame for selected project activities (italics indicate seasonal events)

Ireals O P SWee] polD varsdi it el By Irt Chcenibie=r
AR wnd U180 19994 bedd ko che sdbevmiBiration of G

sl | e 4 il Mesbed 1 i3 1 EEdiF

1 4

Lk fof coduvathion in the study ared 19# singiicich
eScE Ty b SoErE b, e ool iruks selecied fectsiany
E T TS LI W s prasrsils |EE]} I
frstribn il plantisad by thie wirniei i

i imdditn TR RO RTTMIN J TR

WITIED § QresiErs: Sk lee] @i paoepmar L |

Sharf rovs — meaalpe cruf bearm plonded

HE| lood frequency questonnere adminstersd in |5 comerurmite

during the tme of the basaline prevalance survey in Myarong and
Nﬁlwwm.unngn.

Swepnr poraoes plorted (firgt pooing)

Srewmet potatoes plarmed (frst rounds| as part afl advanced il
and an-arm tral with all 20 women's grougs in
HMdhiwa/Myarong and Hongo

Fra-imorvantion HE| leod freguency questionnaire adrmenissered
im all 20 women's grodps in MdhisaMyarongl and Rongo

Long raing - maice and beons blombed

Harwest and taste evaliasion conducted on firet round of cropa in
acvanced yield @nd on-farm wah n MNdhwa™yarong and Rongo

Women's groups Rndomly deaded into 10 control and
10 intervantion groups m MdhiwaPyarong and Rongo

awdl paloloes planted {wecond raund)

Laboratory analyses of fresh roots and proceased food products
Cinsfarm priaky continue, inpervention activicies malesmented
Wory it rovma

Yeuer podatoes planted |Ehird raund)

Long rorm [normiad divemtion)

Past-mitervenion HED fopd requency questonnaire aieminiierssd
im il B0 weomeny groupe in Mdhraa MNysrmngs and Fosgo

WOrEY oopkanl m SRl s/ MNyarcnd and Enci Bt i liiewien

Oetober-Mosember 995

Corober 995

Nowsumber |95

COctober - MNovoambar | 295

Februsry - March |99

Morch - June 1994

March - May |95

-'Q,r_lrll | 926

June 994

Cctober | 9%

May (996 - jume |997
MNovember 1994
Moeemiber | 704

Mavich — fune 99

juily 1997
t i [OR AT TR
lwiribuare=d Tor plane .'.I-|'l||:_:"
- [ fes i
1of apsin o e cig 1

HEIE WAERL AW (LRIl
It Hirdg S poiidon

hdrvestied 1h A

Oy anid dma collected yield o

| Fie g e

bor their mmonomic peelaremam

Buornms sesmin & st boos we teighly dFvtifee by il sangises haoe e el g steeerEen s eakbl st et ool e o the s
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could EEEss heir anpedrare

wwormeEn and rmier
ind msre. Froject participants and the reseanct

BT 50 EssEpmetl A peEnera = TR I Tl St G i 1 | A E]
ihe vanerhes based on grisang and handhng
performance.  Agriculural exiension agenis
vimaied the farmers at three paimis in dme dplant

IAg, Mkl-52as0m., and Rarvesting (D Supgsor? e

3 ThEsE varieties.

|.|l|_r.l T

ThiE knrErveE ek group receved nuirinon L ]

Hon and fraining in sweel poiarn processing
methods. They also parncipaied in rural rapid
yeEEraisal methinds (o by CABRE EXiersesh agenisi
10 explore haw [HE netw Sweel podilo varetiey
could Be used lor Bogh home consumpion and
markes sales The munition educstion componen
fooused on messages relaped o the Impormance ol
witamin A for disegse preventan 1N food

e

and 16 the identification ol loods olher
than arangs !""_.hr". ST EOEIEEES [Nl ConiEin
L I 3 . s r T =1 ¢ T ] B |
vitamin A teog, e yolks and dark green leafy
WOFTIEN WETE

wvegetahles) In addimssn g hivey

O ARl Thie peEanmes 0 EXIsting mkang weaning

oods and how (o prepare iew weaning loods ricl

n yviamin & using locally avaslable commodiries

The somen’s groups condocied mecepe triais using

rhe e varieties of sweer polaroes, for exempls
I CARES, OOUERNUEE, BISCUNS, bres TRIEITAS
chips {french Fries), sweaning mixieres, and crisps
ipotae chips), and evabeared shem for appear
ANCE [AsE, and =ase of e LT

Lne project Beldworeesr in NS Myaromd® and
one in Romgn worked with the somen's groups i

ENEloTE athEr Sphions 1 IS ChiE i POLALDES

These mcluded selling the potatoes. in local or
disgant rrdrkets, establishmg cagad muliigfication
s for the new varietics, selling planting
rmaterialy, using new technologiss lor siering: fresh
rolds of dried chaps, ad improving agronomi
practices. The fieldworkers, inpether with
agricubiural exiension workees o the Ministry
of Agriculure, initially worked wilh the snady
groups and then rmade bome vislls g0 indiadua
maempers on a monihly basis. [ hese visies
provided a means for the Rirmers i dentify
echical difficudises i wlihizing the new Sl
potate varieties and 0 develop soluions m
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Results

T".I- section present s the resulis of applving ithe

HEI Tood frequenay method o esamaie
-'I'I-II'IE"'- 1 thes ehietary inrase of wi@mie A oo
il Ehikldren under fve veam ald s che
huseholds of sy participiaiis. These findimgs
are [olloraesd by resilis oo the onetarm tnala

lipdings an e pugriend comlent of the Tve nes

sramge-lleshed swest po@in varletes [@sied i the

on-Aaim inald, and g descnpion of fopd produc
develnped Lsing the s vansties  |n addiinn
sty resdts related oo women s conrrol et

resources and policy jdvocscy are pressnied

HKI Food Frequency Scores
Besults fram the prevalence survey oonducted in
the Mdbhavarsyarong) division m Oomber 1095
cherarky ingdicaie thod viaomin & deflici el 4
etivical public health problem in thes aes ol
renyd " noihe 15 commmuniises suresyaed, ihe

rraln sweigfited jodal liod freguency of vitemin A

nich oS wis Femer dlive per wesh, wiell Belas e

threshald of 0 The mean fremency ol armmmal
sourees of virariin & s three days per week

which is also bedow the threshold of 40 No

FEMTEMTRETICY eatiled Lhe chirostodd or L
wenihied (osal food frequendy scores aeed anly e

enr el [Re (ireshodd 1o arpendl fomd soormes

i arider G assess the effects ol the intereemthei
phie ) food Irequenoy QuUesiionname was
pdmirisiered Before and afer e ineHeersn
the housefolds of mambems of SO women's
1Ak Ther ten groeps in NdhiwaNysroni had o
sl o | 54 chidrEn e yeare of age or ume
whiler ol tem i HORGo Wad 155 T resules fa
thir BIK] gl scvire im0 Mdhiswaf™yamngi am shiown
i Bigare % Baselbe (pre-mrveniion soores
wirre sarmilar For both the inierveeiiian ared ool
LTS Hil snires |0 cthe intervention group
incresed significanily 1+ | b posness B e i
jrcni-nlereenitat, wehide the control groep soop
rcrmased 141 % poinesl. The fel iIncreass tm HE
BTN 1N PESEHITISE [o [ThE milenaeniion Wi
iherefore 29 gennie. This Chisngs repressnm g 4
FROTLETIL IMECTEASE Ry [ DFE-NEeryEnciomn Eee|
anil wias highly significand (ANCYE o= (1 001 % fiu

FFir M =TT inn |_'.|-r::_'-'_l MITETAC i ffrmi

Figure 3. Frequency of consuming vitamin A-rich foods in Ndhiwa/Nyarengi (n = 154,

children 0-5 years)
E =
? il

i
1.

¥3

ol tereemtion: 2.9

Pre Prrsr
Control

= Th cravppms (Ioaw [9F 08 BT S TR [t wis ipwlire iy prevter o the nirms e preg than 2k CRuegs o me Cos! o

PRSIV = 00T

" D] Fenidti fraen b e of Hee vy haws been peliished pliewlssnm (Live 91 il FIT) winl ey the F901 Tnodd Trespeerey poorss e ragavTed fese



Figure 4. Animal and plant components of HKI scores (Ndhiwa/Nyarongi)
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The andrmzl and plast food components of the HKI
scores are shown in Figure 4. The animal
CoAmpOnEnt Soones lallow a frzerm srrmiilar to thal
o the ol HED scores. The imlereeniion group
scvwre mncreasad greatly (-« 10 poins) fram pre- o
post-interventon, while the control group score
decreased 1.7 pnin|1.| T:-s.ulllng im-a net highly
significam increase of 2.7 poinis (AROVA
p=0.0015 for the mtervention persod interaction
In fact, the ankmal componest comiributed
the major ponion of change in the otal HEI
seores due o Righer consumption of egg yolks
and gher (hutter)

Lerimii

The plant component of the score also increased
ard was :ilql:l'l.l:lﬂ:l":.l' ::I?.rllfll.‘:lrll (AMNONA p= D0
for the mrervention and period maln effecis
termsi. The score pateern for plant foods differed

[Fom that ol the animal [ood score whilh B
inlerverdion and control groups showing higher
sC0reEs in the postantervention penad. This
inerease in bath ihe imervention and conirml
groups was due in largs pan (o higher consumg-
tion of orange-fleshed sweer pormoes. as wefl as
mangoes and dark green leafy vegeables

Resuls from Mdhiwa/Myvarongl indicate that
activities carrbed oul in [he incErsenion group fhae
want beyond the disgribution and cultivanon of
arange-Neshed sweet potaeoes (e, the activities
purssed with the comirol groupl were cricial o
inereasing HEl soores.  Promotionil activides
inchuded nuerition-edecation, lessons an food
processng, and more intensive support from an
ngnrullur:ﬂ EElerEan worker
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Figure 5, Frequency of consuming vitamin A-rich foods in Rongo
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Table 2. Taste and appearance ratings' of cooked sweet potato roots grown in on-farm trials

Mdhiwa Nyarangi Rongo
Sweet potato ot Yield Taste  Appearancs 0 Yield Tuste Appearance
variety (Wha) (T/ha)
Serama s 1nz lea E | B s 405 im
Purmngldn o] 93 ki | 345 B (k] 180 159
Japarese 106 ﬂ_? o M in L) [LE] im AET
Kakamega 4 ™ B4 1T 158 ) [V 355 35
Hara Angeds i 17 k| ENF) ] 5.7 152 247
Lisenl elweh M 45 ER| ELY] B &0 150 156
e ond appecrorecr resiuaion sl | o= eeep bad, § = sy posd
Furmnber of remmury garnciands
nppanrance I MdhwaNvarongi. the tiste of Beta Carotene, Total Carotenoid, and
Kakemegs 4 and Simama were preferred m the Dry Matter Content
Japanise and Purmphin waneties, while in Bongo fs shown in Tabsle 3 and in heeping with previous
Samama and Pumpkin were preferred o the reporis, béta corobene was (e major cambenin
|apamese and Kakemega 4 varienes. o both foumndd in the sweat oaETD varletles groain in an-
areis., e Marka Anpoda wariey rnhed | i Firim trlils fWoolle |92 The beta canoiene
terms of appearance and tasie and was thenefore content was highest in Kakemega 4 and Japaness
elminated from further culfivation and distribu varieties and lowest in the Simama and local
tion efforns chechk vanery lrom Ndibwa. The beta caroiene

Table 3. Root color, dry matier. total carotenoid, and beta carotene content of sweet potato
varieties

Sweet potaio  Rosl Diry Taial Beta caratene fetinol
Wariety eslar matber carotenoids’ tomtent’ equivalents’
%)
NN~ Reongo NN Rongo NN Rorgn
Kakarmega 4 Cirangs pi:L 75 53 55 i g2 ﬂ.]
|apanese Oirange 53 41 47 1% ia B45 615
Pumphie’ Chrange 194 4 - 13 . FAF -
Simama Wellow 1 I.2 |4 _Ilt 01 18 3
Maria Angola  Light o 9 i8 - 09 - 108
reicw
Dducko
"ﬁ::!llﬂ'ﬂ:ﬁﬁ Wren A 0l |5 ol L 11 _m"._
; img mial carcienachy) (G g freah mal

e et v pees |G § freab mor
Ibnd'rndm-nm:'mf-u el & sig Bl covalrer /el Eouveaiere
i Pl paim gy
:Al-uu.i-ﬂﬁﬂ:u Frerat
Pl e iprrrmed
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Table 4. Total carotenoid content of boiled sweet potato storage mots from four different cultivars
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Table 5. Total carotenaid and beta carotene contents of four sweet potato cultivars in
three different farming environments in Kenya, 1996,

Habece Kiboko Wil
(altitude: 1,800 m; {altitude: 975 mg {altitude: 1,765 mj
temperature; 203 1°C; temperaturer 19.324°C; temperature; 19.324,99C;
rainfal: 1,046 mm) raindall: 595 rmam) raanfall: 1,952 mim)
Cultivars Touml carowenok Carptens Ten carcboroed Cwramne Toml caromnoid Caroters
cantsne® contert® conient® cament® corment® corRent®
Japaness E5+03 46 = | 4 55 +04 5 +04 T7+03 L4004
Sirmama 04 =00 0l =04 01 =00 Q=00 04 +00 Q.1 +an
Local choch ol =00 =Ll 0Ll =040 =@l ol al LA |
Kalamega 4 13 +0i 1520l 16 =02 15 =01 ?.?:l:l:Ll I.!:ﬂ.!_

a1 0 g frowt oot & 10 Wotrn iees g 0085 gy |60 g freih rowt eve s ted o 9.0

in vErms ol vitamin A walue beciese heta carotene

did not vy

Sweet Potato-based Processed Food
Products

Processed food |.1rr|rJU|1a rmade fmm new swesl
palakn varetes were well socepied by food
processors and consiamers  The pocessing of
rmadifed Food |'.|r|1|.1u£'|:§| did nol fedguire additanal
labiar ar praducion costs n addition. a cost
analysis indscated that substituting sweei potaio
for whear Nowr in samdarts made the produce
mare profifahle for markes vendors (&, a proli
ol I5 H-:n].'ﬂn shillings, rather than a loss ol 471

Substiuting sweet potaw for other ingredients
dramatically increased the beia carsdene conbemnd
ol peocedsed Food products.  Mondicss, chapaiis,
and buns made in the rradinonal manner con-
mined approximarely 100 mg beta carmiens
equivitlents per 100 grams ol Tood produce.
whereas the bea caroiens conient of modaled
lood produes ranged Inaim BOD-3200 milligrams
per |00 grams

Control Over Resources

esules From this interventon stucdy indicale thn
women generally have control mver ite srmall plogs
of land that ther hushamnds allocaie (o ifsm w the

time of rmarrioge. b have to ash e hoshands
lar permission o acoess additional land.  Mean
sl often contral stored wealh (eg , livesinok ar
rruEchimery) and mos women, especially in
MdhiwalMNyarongl, do not gonirol sullicient cash w
hire ploughs or other farm implements for lange

sCAlE CTop productssn

Wiarnen wseally decide when o plam sweet
potatoes, bul iF thenr hushands reguire their
assistamce o plint cadh crops, they muss posi
pone thelr own planting.  Women genewlly have
acceEss within the housshold 1o the ity of
witamin A-rich food sources, including the orange-
Meshed swer potiio, and can decide whegher to
prepane themn for consumption at beme or @0 sl
il Onee the prodocis ame sold, women ane
Lkl e wse ther derived income bug thsy s
infarm their husbands abour doing se. In sum
the potentil lor TNETEASINE WoITien s income
gaenarated through the cultivation of swee
poLaioes exasls bul requires hurther exploration

Policy Advocacy Activities
In order 1o increaso e Apication of Uy
fimadings by policy miskers in Kenyi, a set ol
activities were designed for s@fl ar the Minksries
al Agriciiliure and Hisalth  Thase acivigses gimed
i increase awareness among dismric- and







Discussion and Conclusions

e resdis of this stedy indicare thal srange-
Tieshied sweel polames and Swest potnin
bhased food products wese not anly accepdatile m

bt protucers and consumens in the targei
communities in terms of appearance, mae, and
fexiune, but coninbuted to the alleviaton of
Vimin A dehciency. Several of the new swees
potE0 varietes grown in the on-farm irinks
parformed well with respect to vield and pess
resistance and alio had a high beta coroiens
cordent, In addition, processed food produces
iriade by substituiing sweet potaio for other
ingredients proved o be popular Growang condi-
tang in the sudy area are fvpmable for ralsing
several crops of sweet potaioes per vear, making
the goal of year-round avadlabibiy of an alfcrdahble,
beta carotene-rich food source highly aftainabies

Thee rmin Autrition oodeome indicatar in this sady
was the Frequency with which children under five
yeam ol age consumed viramin A-rich [Dods. The
mncrease in HEl scores in Hd.hi'.l.':u"ﬂyﬁn;rgl lan aresa
thint inmsally had kow scones) was sizablke after only
one year of intervention activities A net increase
of 93 pertent was anained 0 the soores, the
imprevement was satistically significant. and the
firal oo in the intsresntion droiip alimess reached
the recommended threshold of 6.0 for identifying
communities af risk of vimmin A deliciency

This sugests that sionply distribaing bain
carntene-rich varietses of swest poaioes and
providing minimal agriculural suppor for theyr
production b5 net sullicient 1o increase HE) Food
Erequency scofes among children in the suedy
ared, 5uch support must be accompanied by
activities, e g . training in food processing of
health and nurition education, that promare their

ronEEmEion by acrish populatiens, including
young children

Although the fhies paris of the itervention to
promate consumption of witamin A-rich foods

could not be separated, several aspecis of their
adminissration were key (0 the study's success
First. Following the matial nutritsen education and
lood processing [ssons, the project's two
Fieldwiorkers made home visits to members of (he
WiHTEN & gronges on a manthly basis in order @
establish an open rapport. The lisldwarkers
reviewed pars of the lessons as nesded and
nnswered guestons, which ai times ipvohed the
reconciliaton of nueriton educaban with cultural
beliels or patierms. Without an opporunmiy o
discuss ihese concerms, women might have been
less likely o change the vitimin & consurmption
patternid ol iheic children and other household
miEmbers

Second. the women participants responded well
1y the lesgons on how o process srange-fleshed
SWeel polaioes o e iA cofmmon foody |n|||aJ|3,'_
ihe research team thoughi thar lessons would
ohly be approprate in Rongn, whers markets are
miore avidlable o women vendoss  Howeves,
ety fecpuest, women in NdhwafNyarongl were
also taught bow 1o make the processed foods lor
hame consumpdesn. This sugdesss the ueility of
inchuding processing techniques o par of the
comprehensve adoption packege, rather than
Largeting it only 1o those who may use the
techmiques to prepane foods for marker sales.

A cosl analysis in Bonge showed that when sugar
ard wheat four were substitured by orange-
Teshed sweet patamoes i (wa soaschy seack
fonds, the products could be produced ar a lowes
cost and sold lof the same price & the market
Furihermaore, the medified snack foods were wall
Hked and sold quickly

Mumenai elemenis of this inferention sudeest
its posntlal susainabilicy. First the widespread
dissermination of vines to grow orange-fleshed
Sweel pOLEmn foels ocowfred quichly, even during
the Tirme Hat the study was beng conducied
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% palariang and araesiing, whieiber i s oo
suried] af $O1d- i sl qeansiies. and howe to
s the ey generaied iy s osdle The

A bryidaes Ehane puncitn] WELRITIIN A L oralier paey
aerigh e, e abi iy ol seovhes (0 rrunslae
production of & crop largely under therr eonerol
i srprewesd mabrsisral itk wriengd thisr
KUrLIFE childerr. Thare weorrien ramrolled tioih ihe
production. and corsirmpion aspecs of this
irrperiit focicl crog and were themmlone abile 6
el thetr dual respomibdites oo Sfficien and
#thisETive manner  This ja furs sl the
Hbskibinred that 1he somen parmcmatmg i
siviely will poniinie i ipply g bk ey
learmed shmwigh ihis pinject

Wik Il.-g-drﬂ (1] rI'"I:I|I|!'..1III.;I'It. [15TS premesl & SUETESS R
leshamg agviculsural producosn and numitianal
Beuefiis wasa mesull ol the provision of egension
setvices |0 Ihe wdien Pafiess The bl sl
watll butsed an s ind usion of sgeceily hirecd
extenunn worhers in ofdef tooonrmplemens the
ferviees prowided by chie Ministey ol Agrcabisnes

snlerigknn aerns 0 s oo ieeivabie | e
Wininli'e s extetylon agenia, pariculriy e
WL G i rian I:uﬁﬂﬂ-munﬂ.mm}r.l T i o
Aribresy bheby prosue o snid consurpes s
Hlimsaneest b tudribsier dd G weonild mesd o be
addiresiedd dn arder JoF ihesi: agenty - whio
Pypacally fnciis omly' an the prrodicton s — m
e v e pamlen vk, (elsding e
g et trdnimg and superiasion for giaikiy
wrrmrl purpases. and meeninees - | the Mimwie
al Agricalivis extenkion AEeiEs At piok liss
plicrl i gl 3 mole sinikr o f=iE ol thet projed
Firmsd i ersinn wirkers (e allErmal e A
i bt idenrified .  Aabdresig the meeans 8
proid? diveet human suppor 10 the Tarmees
winlid cveviribute greahy oooregdicating this

e i w amekiles] B dichienng] Paisimma| rmprose
itweris IGLiEy or aericLiliue-focised. ereersiun

A Frrall mnder elates to the comeribanion thal senet
pulates cdn ke b gmproing the witaemn A
ke o yowiny children. Alibough (hie Tink
betpasn somie bma carnenench vegiabie
SLahEs, puirtiulidly dark @een maly 'ﬂ.‘ﬂll!’ll“!ll‘"
arsd impriseEmEns 0 vilamin & status has beien
st jie Py e gl 1PRR), reeent data From
irvdistsia stiggesl Al coisumption o bes
sl Trorm reed s jintammes. an alrermami e
yedrtable waerce, yirkded measurabie nnproe
mietits i seream retinl eels (Jalad of a | A5E)
Thisse Hidapieshing wirlelie dre shilie o oFg=
Mi=sbid ones infmduced in the Bemva sody
|I"I|I'll"'"|'llr'lﬂir g HPLE, Foassmibn e al (196,
pecenly Fouind thill mors an B0 pereent ol wiad
Eruienodis present i polo vaneties ised ol
curtens sy were bala carmenss Thias, i |5 IaeEy
thi Fisid-Reasead Sratbghes (bl perimeils The
rarisurmpaion of orange-leshed sweer poEms
SUCH 15 (he onee descnbsed (0o epon, will
fifiive ive b A eflectiee WY o o ibe
Wttt A& statis ol vounid children and theer
Farmiddies arounid the wostil



Recommendations

Th! reaLiles of this study sugess several
recommendaiions for program and
pesdicy miakiers

W Expand efforts to improve nutritional status
through dietary change in ether regions. This
saudy Indscases that deficiencies of vitamin A can
B recbuce] withom ane e |1l.n'.l|§h an .lgru'ul
tural, lood-based intervention. Dlemry changs
IntErventions could be sustained |:|:..' districtleved
Ministry of Agriculoure offices in areas where
SWEEL piotabiss i growm and are recomimiended
in areas where vimmdn A delicssney 18 prevalent
Furthermare, swes! polaioes are oonsurmed
throughou castern and scuthern Afinca. whee a
Pt of diflereid varieties pre ssilable, Tor
cxample ar Alemaya University of Agricuium in
Ethepia. It & therefore important oexpand effars
o prEmobe presdiction and consumption ol
appropriae varetes of lood crops in pans of (hese
reghons thar hawve similar evels of the-deliciency

B Strengthen women's ablility to carry out
digtary change in their households, Since women
are pn:mqnl:,' rrﬂpnnsihk |emt kil T;:mll:,"s diel
and for the care of children. (@ males sense o
consider ways o srengien thedr pslicy 1o mest
iheese responsitlities. In this sy the ability of
wiHmen o meet the nuiriional needs ol el
[apmilee wihs xlrm'kgthnned. h-:,.' ||1rn|1|'1|-1ng a crmp
typecally under their contral The intreduction of
0 nEnw wariedy that was rich in vilamin & and the
provision of an integrated pachage of activities
and support enhanced muritonal secomes The
Irtvestfnenl o wormen ramslaied mbo nuintional
benefits for their childran. Beplication of the
farne destgn and adoption process in other
regions could yield simitar rutritions] benelits for
ngriculire-hased scomnamiss thal have high rleEs
of sub-clinical viamin A& deficiency.

W Train appropriate extension workers in basic
health/nutrition messages, While home econpmics
euleNEInn workers eoeive nuiiionsl pralning,
they tendd 1o b Fewer o number and have ess
michility in gening our o the fleld than agreul
Pafil EXEERSInn agens Al the same Hme ihess
ageris receive Hitle training in nutrition. In
adclition, winke some fealth Agesss may worh al
the communiny level, they tend o focus thiel
efforis on curative setvices oF prévention activ
ties such as fepding pracuices of growih i
Ing and pramotion, and less on foad |'|r|:||:||.|rr|nn
Thus, it might be easonables o provide agricul-
Tarl @xtEnsion workers with additconal training in
arder 1o make the link betwesn agriculneral
production and food consumplion  Howee
taking on this task and implementing i na
consistent fashion may mean changeng jolb
deseriptions and pechaps providing) an moentive
Lo encourge extension workers oo ake an new
resporsihilities (Henderson | 995, Sachs | 956

B Involve others in the promotion of production
and consumption of vitamin A-rich swest pota-
toes, ‘Womman™s growg mermbens sugeesied ihal
imcluding tHeir husbands and other Somrmunity
members in project activides could enhance
adopisnn of the nEw Sweet polahs vaneies
Increasing men's hnowloedge ol the imporang
nutritinnal coftributions that these food crops
miahe §o the health of their fimilies. and particu-
larly their chilkdren, can only be benslicul
Edrmentary school-aged studenis particularly
girks, should il be Key targel audiences, Given
the inllsencs that @rls may hove an their futane
Eimnilees’ health, it would be bensficial for them o
learn basic heslh dnd nueeiion FII'I:I'lTJrﬂI."j anid bevey
o eresure food securicy on the household | e,
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