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Report ofa,oint WHO/LSAID/NE! Consultation qj'Prin'ipal h''stigators 
of Vitamnin A Mortality and MorbiditY'Sudies 

Consensus Statement 
Vitamin A is an essential nutrient and its role iil preventing iutritional blindness iswell established. In recent years.

several intervention trials to test the effect of iiproving vitamin A status, including supplementation and fortification,
have been implemented. Evidence has accumulated that. in areas where vitamin A deficiency is aproblem of public
licallh importance, vitamin A also reduces mortality iniiifants ini tnths of lifethe secoiid six and it young children.
although there are variations between communities and regions in tile extent of iipact.Some of the rcasons that inay
explain the differences between studies in impact of vitamin A su ppFletCtat inn ott iOf)rta litv,inc lodeCdifferences ini
baseline vitam in A stattis between CoitLinilics. itc!udilig diet: anlhropoictric (ntitritional satLus) indices: exposure
to illntess Mid causes of dealth: access to heahh facilities, including ilmmunization coverage: socioeconomic status, 
partiClilarly literacy, affecting mothers and their chi(ren: arid st udy design and implementation. There are severalpossible strategics to en soure and sista inIan adequiiate vitamin A stattis inl all poLIlat ioLgroups, especially inlyoungchildren.The choice of intervention istile prerogaive o goverimnts and shotld dependi specific coLitry taclors,
including tile severity of the vitamin A problci, tile resoLirces available, ati nalioalpriorities for their Litliizat io. 

D&Iaration de Consensus 
La vitamiic A est tii iiuLtritient esscriticl etsor r6le dans Ilprecntion cieIla stabli.ccit611itritionielle est bieti

)Urant ces dcrnieres a1111es, pI lsiers essais OLt e6 imiis elloeLvre a'in ce tester les effets ci'Litc aniliorationide Ill
sittatioi ell vilantilte A ell lyant notamment recoturs i x cOmpl6iients et"il'cnrichissenunt. Les rSsultats montrent
 
title
dans les rgioris of les carences vitaniniqLucs A posent tiii vritable prblhie de sant puhl ibuecette anilioration
r&duii Ilamortalit2 chez les cifants de 6 '112 mois ainsi que cliez Ies jetines entartits. bien qLte I'intensirt5 de I'effet
 
varie cI'inc rigion etcI'Luic ca1unt iuLt 'i I autre. Plusicirs raisons expliuitent Ies diffrrences d'iipacl ties
conplmcnts tIe vitamin Aitcnregistris daris diverses 6ttdes. Ott citcra notamnreii: diffircnces dans les conditions

vitamiitilues de base des diverses cOMitMiaUtts., 
 par exemple daris leur ralion alinienlaire, indices arithroponiStriques
(itat initritio nel), so sceptibiliti "IIll dl-ldit ci aux caLises cde mortalilt, acc.s i I'infrastruct Lire sanitaire (ycompris
vacci natiOni), sitLialion soCio-ci omiqtic tei particulier dcgr6 d'alpliabt isation affectanrl les nires ellurs entaits)

ct conception 
 et misc ell OeLivre ties 6tudes. Plusicurs stralgies peuveil tre envisagcs poir assurer er mainterir on 

tat satisa isarint stir le p an ce laivitarmine A dans tois les groupes tie ppopIlation ,inen particulier chez les jeuries

cinfanits. C'es atIlx pOLvoirs publics qu'il incombtie d 
choisir les interveitions approprics. Ce choix doit dipendre

ties caracterislitlUces 
 icchaque pays. dont lagrasit6 le lacarence vitaminique, des ressources disponibles et des
 
priorit's nalitonales riSgissant letir affectation.
 

Declaraci6n de Consenso 
La vitantiria A es Liil riuitrient esencial )elpapcl que desetipefia en Iaprevenci6n tIe liceguera tiutricional ha sido

estahlecido claratcrite. Duranlc estos tiltimos afios se Ilevaron acabo varias pruebas para evaluar los efectos de una
mejora dcelcstado de vitarnina A. recctrriecndo en particular a los complcmentos y aleiriquecimiento de alioeritos. 
Los resiltatdOs dcritucstraniqtre en las regioncs donde las carencias cie vitamina A plantean un problema de salud
ptiblica, dicha inejora reduce Ia mortal iclad ei los niilos de 6 a 12 itieses y enilos j6venes de mayor edad, si hiei escicrti lticexistcri variaciones tie 1n,cnununIiiidad y de una regi6n a otra. Soi varias Illrazones que explican ias
difercincias cie inipacto tie los complemcntos dcevitamina A observadas en diversos estudios. Mencioncmos las
sigUientes cii particular: diferencias de estado initial Lie Ilas conLiiiidades clsde elpLirtO (Cevista de Ilavitamina A,

ai ainincluso en Sit elirictac i, icdices antropontitricos (esiado Litricional). exposici6n a las en feniedades y a Illscausascie mortalidad, accesi a li infraesirtictura sanitaria (incluso a lIavacLiniac i(), estacio socio-econ6mico en particular
grado de alfabctiZacii6r madres yLIie afecta a Ills a sus hijos) y disefio y realizaci6n le ios CstLiliOs. Pueden
contemplarse ,arias estralegias para ograr y mantener tin estado satisfactorio cievitarnina A en tlodos los sectores de
Ia poblaciin, y en particular entre los itifios. Les incumbe a los noderes ptiblicos elegir las intervenciones tmis
apropriaclas. Esta decisi6n ha de deperder cie Illscaracterfsticas de cada pais, y cle hitgravedad de las carencias dc
vitamina A,de los recursos disponibles y de Ils prioridades nacionalcs para st asignaci6n. 

• ' : ' . ... ..
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SUMMARY 1 

I. SUMMARY
 

T his Joiit WItO/IJSA II)/N FI consultation was reduction in childhood mortality can be anticipated 
held on MaN 28-29. 1991 to exanille the avail- fronm improved vitaiin A nutriture aiong many

abIc inftrmat on01) popii atiOni populations where anillinadeqLile slttls exists.isi elit chlarac-
eristics, study designs. implementation. and Although improved vitamin A intakes in nial

fhIl(%%-up procedures oilmortalitv anld morbidity nourished populations can be expected in most cii
outcomes trot suipplemientatioIn \Jill \itamin A. cutanIIces to thereduce risk of inil tand 
The iltenlt \,as to identif\ Iactors that are likely to Voune-child niortalitv. the magnitude of the effect 
account lor the variation in nilanitude of tile imnpacts \ill vary depending on situation. This consulttile 

that hate been found and to identil\ information ation examined information available from ll)coin
gaps needed to pro ide sound advice for both re- pleted oristill ongoin-, large communitv-based 
search and intervention prograns. studies and ideiitified factors that are likely to ac-

Significantl\ Illore e\ridence no\\ exists to support counl for some ol the variation. These factors in
the hypothesis that subclinical as wkell clinical following:as dlude, but are not limited to, tile 

vitamin A deficienc,- is major health risk and that * the prevalence aid severity of vitamin A
 
children suffering fronl it are at increased risk of deficiency--both subclinical and of suffi
mortality. I lokever, it has proved diffitult to under-
 cient severity to meet the WIHO criteria for 
stand trout current dala just M\hat the Llialtitative a public health problem: 
relationship is bet\\t eu vitamin A status. mortality. 
and niorbiditv. * the prevalence of acute and chronic mal-


Of tile completed studies (five using per- nutrition,
seven 
odicalv administered lil- lose stplenents and the rates of infeetios dIiseases, it particuIar 
two using continuous delivery at physiological diarrhea. respiratory infections, and measles: 
levels), two studies in Ilndonesia two studies ill 
Nepal a1d one in lldia have all showni a significant 0 access to health facilities and immunization 
iii pact ranging from about 30 percent to 50 percent services: and 
of'viialin A suppleieiitation in significantly reduc
lg voune-child iortalitv. On the other hand. two * socioecononiic statis. 

studies (both using periodic Iigh-Ldose suppIementa- Results from five soon-to-be completed, ran
tion )---te inl India and ole in Sudan-have shown doniZed cliniical cOninl iy trials using the periodic 
no significant impact on niortalitv. Nonetheless. high-dose supplenenilt will be available within the 
evidence from tie recently completed controlled, next ninIe months. III particLiUlar. tiletwo Ghana 
randomiied community-based clinical trials. VAST studies (one each on mortality and mor
together with the existing base of information, indi- bidity), the Indonesia MORVITA (morbidity) study. 
cates that beneficial health effects and a sig nificant and tilemorbidity studies inDelhi. India. and Bahia, 

Li : 
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Brazil. are expected to provide additional evidence 
regarding tile faiclors that determine the impact of 
vitamin A supplementation on morbidity and mor-
tality outcornes. 

It is to be expected that the impact of vitamin A on 
mortality and morbidity will vary in these difTerent 
settings. When the trials are all completed. acareful 
comiparative evaluation of the critical influential 
factors will bu needed to determine to the extent 
possible, hos to select and target prophylaxis pro
grams. In tie interim, tile consultation developed the 
consensus statement thal precedes this Stunary. 

The group concluded that there is no question that 
an adequate vitamin A status prevents nutritional 
blindness and enhances child health and survival. 
Therefore, governments are urged to determine the 
vitamin A status (both clinical and marginal) of 
high-risk child populations and to move aggressive-
INto improve the dietary intakes by appropriate use 
of available foods aid/or supplements among those 
whose intakes are currently inadequa,. 

ED. NOTE: Preliminary results of the Ghana norbility study published in Lancet (339:361-2) have shown a 
pronounced positive effecl on the severity of illness e-..odes. i.e., the rate ofclinic admissions was 12 percent lower 
in the vitamini A group and the rate ot hospital admissions 38 percent lower. However, mean daily prevalence of 
symptoms and conditions (lid not differ between the vitam in A and placebo groups. 
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IIBACKGROUND
 

T he importance o vitamin A deficiency as a 
risk I'aclor assoCiated with morbidity and mor-

lality has been demonstrated in hoth animals and 
luin ans since [tie second decade of' this ccnturv, 
Animal studies clearl demonstrate a linka2ce 
betms cn itamin .\ deficiency an(l increased infec-
tion rates ,se crit. of infection, and death. For exaitl-
pie. \+itailin A-deficient animals maiitaied tlunder 
controlled conditions in a imonsterile enironnien 
bevome in:ected orc ItrcquLntI an die at higher 
rates than nondefiC,,nt animals: and deficient ani-
neals maintained under controlled sterile conditions 
live to near normal life expectants( I I). Vitamin A 
dcficicnc, also is lcanlr implicated in comproni.sed 
integrit\ of epithelial barriers. in the decreased pro-
duction otprotective intiLoid secretions, and in sup-
pressed iiiiLuie lutiction of1animals, all of which 
contribute to mechanistic explanations fur the sus-
ceptihilil to. and leIhality of. infections (2). 

Inlhunuan studiCs. ho+ever. the clear relationships 
foumid undercontr, lled conditions in animals are less 
obvious or firnl, estiblished. The reasons for this 
include the ma111nycontin ding facitors that charac-
terie It inan iopu ations in w'homi childhood pro-
tein-energ tilliutritioi WFPtM) is prevalent. the 
coexisteice ofl'thcr micronutrient deicienicies with 
vitamin A deficiency, and the pre' alence of unsan-
itar' en' ironments. 

It hItas been recog ni/ed For some 7(1 years that 
severe vitanin A deficiency causes xerophthalmia 
and this, in turn. is associated with higher-than-
expected death rates in young chidren. There has 
also been a growing body of reports suggesting that 
children suffering from subclinical vitamin A defi-
ciency, with no eye -igns. also stifer I'ron art 
increased risk of inf'ection and death. Vitamin A 
intervention studies undertaken froni 1960 to the 
present show that vitamin A intervention programs 
can successfully reduce the risk of xerophthalmia, 
Much uncertainty remains, however, as to the mag-
nitude of'other health benefits that could result from 

such programs or how different baseline population 
characteristics might influence these oulcomes. 

Prior to the early 190X(s. research efforts to estab
lish firm linkaus bet+ween vitamin A deficienc, 
inlection rates, and fatality aiongi ihumn opula
tions in field settings ,,iffredfrom insufficient sall-. 
pie simc and Ironi stldy design in'adequacies. These 
limitations were subsiantiall, overcome ina large 
prospective field observational study in Indonesia 
published in 19X3 (3). This study reported ar 
increased risk of niortality associated w+ilhe'Cn mild 
vitamin A deficiency, wshich \as e%ident even after 
slratifyirig and adjusting for potential Con1fttunlders. 
The report served as an illncellie for a prospective. 
randomized clinical trial in Indonesia to examine the 
effectivcness of the +itamin A prophylaxis program 
on the prevalence of xeroplhthalmia and to explore 
further the association w\vith mortality risk. 
Early in 19X2. the clinical trial was slarted inthe 

province of Acch on the northern tip of the island of 
Sumatra. Idonesia. It consisted of acontrolled field 
trial in which high-dose vitamin A capsules were 
distributed every six ilmtis to all preschool-aged 
children in 221) randomly selected villages (1i1t01 
451 in the province. The effectiveness of the pro
grant oincorneal eve signs, was tested. Because the 
sample size Was sufficiently large (12,771 and 
12.219 iii program and control villages) and the 
de sign and field procedures also siflTiciently robust 
to allow the relationship otvitamin A supplenenta
tion and mortality risk to be examined, this addi
tional outcome was added early inthe stud'. A 34 
percent risk-reduction was reported anong treated 
villages using an intenti-to-treat tnalysis (4) (i.e.. 
among children in villages in treatment areas) and 
tip to i70 percent risk reduction using a compliance 
analysis (5) (i.e.. among children receiving cap
sules). A protective effect against diarrheal and 
respiratory morbidities had been hypotthesized based 
on epidemiological observations of a positive asso
ciation between xerophthalmia and morbidity in 
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Indonesia (h)and, miore recenly, in Thailaind (7) and 
for respiratory but iot diarrhea I morbidilies in In dil 
(8). In the Aceb study. s plementation dd not 

reduce the prevalence ot'diarrhea or respiratorv dis-

in formation when results f'rom clinical trials are 
variable. Ilowever, positive findings fromireponrtd 
opportunistic stUdies Inn st be Wig lied canutiou sly 
hecatuse of'ten such sludies that show no effects are 

ease as ineasured by their OcCUIr ricC vlill tilt.e not I N'IPtO't/. 
previous week ais recorded by interv ie\ sconducted 
at the itme of the baseline surve, and acain nine !o 
13 months laler at tie clnd of the stLidy (p-). 
The remarkable mortality iJnlpact stggested b'thile 

work from Indonesia clearlkv requi red coni rnation. 
Concern was expressed inseveral quarters aboul tihe 
replicahilitv of the lindings dlue 1o tileabsec Ilof l 

placbo: to so1li consistent ihough inszinific,ani 
differences inihaseIine characlerilstics between 

treated and control Villatc s: to anI unusal l' truc
ture iinthe baseline popukltionn: to the lack of inlfOr-
IliOll rCI)Irled oni tle caSe.' o1 (heatli; and to 

sex-specitic aissociatiolns l(1). So nl'the coIcerls 
Sere addrehsed 1y thliauthors I I ). Nonetheless, the 

applicabilit of these to other country aindI'nlings 
ecologic scttings remained unclear (12I. 

The contro\ ersv aboltll Ihe lldOllCsia indniiis 
beIMln the" stimlulus IOr initialinu iseries of clinical 

trials Spcificall, d sined 0 examine theol vitamin 

A sulementiaon-nortality and/or -mo1rhiditv risk 
associatlons. These clinical trials have been, or are 
bei g,COudLiCtCd (IlloItv invescialirs not assNoc i 
lle~d%ih tie Indo eisasudcs,, ill t~'lerelt colo-

gies. where variable diets are found and M11cre 
pOpLilatiollS experience d iff'erent dcre!sc o severit \' 
ot social and ccownoiic depri vation and ntiritional 

deficits, iludIltliticI- severity of vitanin A deficiency. 
Clearly, these randoniiied, conrolled clinical trials 
will p royvin tIlie iw 1st reliable: inJnrn at in f( ir e~va-
Litinc the efTicacy of vitamin A IOr child health, 

survival, and d(evelpnienl. 

Dala froln opportliistic St Ldies arid lhose less rig -
(lroils ill d(esien earn, wlienr criticilly' and cautiously, 
e'aluated, also contribulte t lie bodv oiavail able 

Recent large. pOpIlhitioil-based studies that fall 
into tilecategories of clinical trials or repolrued 

pplorlunistic studies include tNO iinitiated in lIndia. 
three iinNepal, two in Indonesia, and two in Africa. 

hlee 1e slt s. comleteiedIt) 1l1 seven alld aial y!d 

and three oligrn, were reviewd by principal 

Objectives of the Joint
 
WHO/USAID/NEI Consultation
 

May 28-29, 1991, Geneva
 

O provide atfornin for tileprimary rnves
tigators to exchange inflorilation oi i)OpLl
lation prol'ls,and baseline characteristics 

itin e il th sltldies, usillg coiiinion1l alll-

Ilical approaches. 

TO liSCuss study outcomes where avail

able. initerms of niortalit' and/or morbidiyilM li nt )ieil 'li-itrsi s 
ity in relation to baseline characteristic. 
To idenlify gaps illthe database aind dis
cuss how tliesei ight be addressed. 

To establish a framework to l'future 
data atialysis and f'cililtate cross-st tidy 
cOlliparisons. 

llii iht of thle above information, to 
d(levelop a1COl.nssis addressing telie 
iinpact of v it aminn A itrittire and supple
mentation on inorbidi'ty and niiortalit ,as 

well as inlueniein ifactors. 

To explore what advice can now be devel
oped regarding programls and policies for 

ensuringr adequite vilamin A statuis in 
itants and childretn. 
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investigators at a Joint WHO/USAID/NEI consulta- studies reviewed and. when possible, with t least 
tion held at Wl-O in Geneva on May 28-29, 1991. 2 one being a representative from the country where 

At this consultation, an infirmal atmosphere to the study was carried out. Logistical problems pre
l'acilita~e candid discussion and interaction among vented country representatives from Sudan, the 
investigaxor; was sO.uL'ht in order to attain the ohjec- MORVITA study in Indonesia, and from Madurai, 
tives. To achieve this, attendance was limited to no India, from attending. 
more than two invesligators representing each of the 

Two additional randomized, masked, placebo-controlled trials on morbidity risk associalions are in progress but 
were not reviewed at the consultation. One of these irials is being conducted in an urban slum area near Delhi, India. 
and is assessing tle impact of a single large dose of vitamin A on tIle incidence and duration ot diarrheal episodes
during a four-ronh folloA-up period among children aged 12 to 6(0 i(iths. The second trial is in a seii-arid region
in ihe slate of Bahia,. Northeast llra/iI. and is evaluating ihe impact of the dislribulion every four months of a large
dose of vitamin A io childreni six to 36 moths of age (about 60() cacti in the treated and conlrol groups) on the
incidence, duration, and severity ot dia rrlea aii( acute respiratory infections over a 12-ilnihtllos -up period.
These ts o studies are supported by the WHOI() Programme for Control (f lDiarrheal Diseases (CI))) and are expecled
to be completed in I992. Their staLus at the time oftlihe consultation was not known to the organizers. 



6 Vitamin A Mortality and Morbidity Studies 

mII. IMPACT ON CHILDHOOD
 
MORTALITY AND MORBIDITY
 

T here is no question as to the importance for 
public policy and programs of clearly estab-

lishing the role of vitamin A status in child health 
and survival and to ascertain its relative position 
with respect to the allocation otf scarce resources-
human and financial--to achieve health for all by 
tile turn of the century. If iniproved vitamin A status 
alone can substantiallv contribute to this global goal, 
then the applicat loll ol'cxisting knowledge and inter-
Vention technologies for iniproving vitamin A nutri-
tire should become a predominant health strategy. 
In recent years, prospective populatinn-based 

research efforts to eva Iate tle impact of vitamil A 
have used selected interventions ranging from high-
dose periodic su plcen ltatioi to11w -dose con tinu-
ois supplementation, including food olrtification. 
These studies have been implemented in a iumber 
of settings in various countries where vitamin A 
deficiency is known, or likely, to be a public health 
problem. 

Figure I priwidfs the 1987 WIHO map of tile 
geographic distribution of xerophthalmia onto 
which has been located the site of each of the studies 
reviewed and tie two additional mnorbidity studies 
not reviewed. Table I suminarizes the major current 
studies thllat are completed and imlost of those still il 
progress. Among the sevei completed intervention 
trials, there has been a range of outcomes. Sorne 
studies report a considerable and statistically signi'

icant risk-reduction impact on mortality, whereas 
others have found no statistically significant irnpact. 

With regard to incidence of morbidity. mainly 
diarrhea, respiratory infections, and measles, to dale 
none o" the comlpleted field-based studies rviewed 
in this consuillaltion has shown a statistically sign11iti

cant impact, although a protective tendency is con
sistently reported. (I lospital-hased studies in Africa 
ol'severe measles have reported a significant protec
tive effect of vitamin A supplementation on both 
mortality risk 113-15I and severitv and duration of 
measles-related morbidity 1161. Field-basCd studies 
in Asia have indicated a beneficial effect of sirnilar 
mnagniiitude but, because of sinall numbers of inca
sies-specific deaths, this has not always been statis
tically significant 117.18 1). 

Some morbidity studies yet to be comtpleted that 
report more f'reqLlent alnd detailed morbidity assess
nient are awaited with considerable interest 
(MORVITA, VAST. and two studies supported by 
the WHlO/CDI) Programme in Brazil and Delhi, 
India). It should be noted that. allhoutgh efficacy of 
vitamin A proplhylaxis in reducing the prevalence of 
xerophthainia was not the primary concern of this 
consultation, all of the trials where baseline xeropli
t lmia was initially irevalent reported a reduction 
among the treated population compared to controls. 
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IV. BASELINE CHARACTERISTICS
 

V iriations in some of the baseline characteris- arm circumference] less than 12.5 cm in Jumla), high
tics of population,. and ecologies may in part prevalence of xerophthalmia ( I I percent and 13 

explain tile wide range in observed differences in percent, respectively), and limited access to social 
outcomes among the completed studies. These stud- and health services (high illiteracy rates and low 
ies are listed in Table 1. Differences in baseline immunization coverage). A comparison of dietary
characteristics among these studies are summarized patterns aniong studies was not possible due to the 
in Table 2. The most likely influential factors lack of inlormation or incomplete analysis at the 
include difle rences in baseline mortality rates: vita- time of' the consultation. 
min A status betwcen communities, including Baseline infant and young-child mortality rates 
dietary patterns: severity ,,idcharacteristics olittri- were best documented in Junila and were exception
tional deficiency status imeasured by anthropomet- ally high. Among the other studies where baseline 
ric indices): frcquency and severity of illness mortality rates were obtained by historical inter
episbdes and the principal causes of death: access to view, in general, the historically obtained rates were 
health facilities, including immunization coverage: higher than those obtained prospectively during the 
differences in study design and implementation: intervention period irrespective of treatment. The 
and, socioeconlomic status, particularly literacy, NNIPS study in Nepal was an exception, i.e., pro
affecting mothers and their children. spectively obtained mortality rates were consistent 

Comparable data were not available for all of the with those obtained by history at baseline. Anthro
studies at tile time of the meeting. An overview of pometric nleasureients of nutritional status sug
the available baseline characteristics among studies gesled higher malnutrition rates (chronic and acute)
indi cates that, aithbotgh all studies were conducted among tie children in both tile Madurai and Juimla 
a1ong Underprivileged, mostly rural populations, studies than were apparent ationg the Indonesian 
there were considerable variations in tie extent and and African populations and perhaps tie Hyderabad,
character of the deprivations. Populations studied in India, population. However, comparable anthropo
the Madurai (India) and Jutiila (Nepal) areas metric data using the NCIIS reference for 
appeared to be most severely deprived, aTected by lyderabad and the Juiila and Sarlahi studies in 
terrain (extended period of drought preceding the Nepal were unavailable at the time of the consulta
study in Madurai and a remote, mountainous area in tion. Xeropthialmia rates were highest in Juila and 
Junila). extensive poor nutritional status ( more than Madurai, similar inother study areas, with the lowest 
70 percent chronically or aculely nialinourished in prevalence in the Ghana VAST study. 
Madurai and 26 percent with MUAC Imid-upper 

. ,. - : .. ' : -, K, :.- :' :... . . . 
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V. STUDY DESIGNS
 

S elected aspects of study design and iniplemen-
tation were reviewed during the meeting. These 

included unit of randonization., use of placebo and 
maskine procedures. sample size, surveillance 
methods, completeness of follow-1tip, and data anna-
ysis. 'llese variables are suinmarited in Tables 3and 
4. 

The randomized double-nlasked, placebo-con-
trolled trial was recognized by the participants as tile 
methodological standard for the assessment of treat-
nient effects. The trials reviewed %%llhthis (lesign are 
listed in Table 3 under (A). I lowever. only four of 
six studies wilh such design characteristics were 
completed and available for review at foie nleeting. 
All butt o1e of these studies (Sudan. wwhich random-
ized by household) used clusters as Ole tunits for 
randomization, reporting adjustments 'lr cl,,sterilg 
effects ill tile was reportedanalysis. Randoimizationi 
as having been repeated prior to implementation in 
one study (N NIPS) after recognition of inlbalance 
between groups ina preliminary comparison of their 
baseline characteristics. (This is a recognized and 

generally accepted alternative t0 usillg statistical 
procedures to adjust for substantial baseline imbal

ances.) Low doses of vitamin A (Sarlahi) or vitamin 
E (Madurai, Sudan, Ghana) or arachis oil 
(Hyderabad) were used isplacebos in the stndies. 
Masking procedures varied in their likely effective
ness of preventing an early identification of' treat
ment stalus, ranging froll two codes or colors 
(Sudan, Madiirai. I lyderabad ), four codes of' nuni
bers (Sarlahi), idld cluster (Ghana) or individual 
(Indonesia, MORVITA) coding. 
Sample sizes for most of tile studies of'mortality 

weie adequate. The required total sample sizes for 
study iing typical control mortality rates and treat
mient effects are given in Table 5. 

wlrewas high variability in tile length of the 
interval between visits tor surveillance of morbidity 
and mortality and inthe lengthl of the period of'recall 
of, events, varying fr(Ilrnl two to three tilles weekly 
with two-to three days of recall to 12 mn1wths withIa 
one week to one n111th recall (see Table 3). 

Table 4 summarizes information on completeness 
of coverage and follow-up in each of the completed 
random ized clinical trials. 
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VI. STUDY SUMMARIES
 

T his section presents brief summaries and 
comments on each ol the I0 studies reviewed 

ill the consultation, considering first those six clini-
cal 	trials thatiisel a randoni ed masked, placebo-
controlled design and one randomized hul not0 
placebo-contro led trial. then a phaceho-controlled 

ntrandoni/ed trial. antld inallv two oppo rtunistic 
sttidies not oricinally de signcd to assess iiortalitv 
(titcorfles as aprimary ohb.jective. 

SUDAN 
Ministry of Health, Sudan/Harvard 
School of Public Health, U.S.A. 

Impact 
A randomiiied, double-misked, placebo-con-

trolled trial was conducted in Khartotirn and Gezira 
Provinices toincastire tlie imipact of igi-dose it-
rmin A capsule supplerentation delivered every six 
months on childhood mortality. At baseline, all chil-
dren received an icuilar exam and those with signs 
of xeropithahinia. inctiding night blindness, weret d d e ri 
Irfatd and droppe d frotIhce StUdy. AfterI months 
(three ee alpsle diStritlt[is 1,), 1n.sig-CilnI)nmwnt 

cwlierili-
dren 	

3 
were stratified hy baseline anthroponietric sta

3iis: wasMortality in sttid aid wasted clildren 

greater than thl mortality observed in wasted chil-
dren anid this was greater thailehe mortality observed 
ill .Sttnld children. Mortality in normal childrenI 

was the lowest. There was no significant difference 
in mortality by treatment group within each specific 
nutritional status category. Most deaths occurred 
among the Linder-three year age group. Although 
morbidity incidence (diarrhea. te'ver, cough) 
appeared to decrease over the intervention period 
froii roUnd Otc 1o ronrid four. there was no signit'i
cant difference hetee in tie treatment and control 
groups. Fltoding delayed the initiation of the pro
gram for six weeks in two of the rural councils. It did 
not interfere with the follow-upt schedule. A separate 
analysis of these d .ata aIlso revecaled no treatlmerit 
ditferences. 

Cm-.ients 
SOf the 29.615 children screened, about three 
percent had xerophthalmia. They were 
treated and not followed ft lehr--28.754 
children, therefore, remained in the sarmple. 

* Over tie I 8-nionth stud period, 14 percent 
ofthe sampled txpuh,.i'm was lost to fol
low-up because they did rii receive all the 
doses, died, or developed eye signs and 

were treated and dropped froii ftrther 
sttdy: seyen pe t driing tle first roud, 
tufoyrpercent dering the second round, ardthree percent during the third roUnd. Intotal, 3,894 subects permanently niioved 

away from the area (13.5 percent) and 863(3 percent) refused to colntinue in the study.The survival status iifall bun 165 oftie stb
jects lost follow-up was ascertained by 
questioning neighbors and relatives. There 

Anthropoructric itidices (Ieight f r age. weighlt for age and weight for height) are frequel ri Liscd as surrogates Ir
"'nutritional srtti ."This isstrictly incorrect because it does not consider other ni icrontitricnt deficits than coti ld exist 
wilhIuthointicirg anthropotriernc measurements. For tine purpose of this report, however, nutritional statuis refers 
to anthroporetric stratus. 

3 
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were no signilican! lifferences by treatrnen, 
group in the nunber of children lost to fol-
low-up. As agroup, however, these lost tolollow-up sere less privileged than those 
who remainedli the ri antuuy. 

A one-da\ recall dietary intake survey was 
conducted on the entire smnple at baseline 
aml at every follow-up visit. Intake of foods 
containing carotene or prefornied vitamin A 
was recorded ind(] ill permit the monitor-
ing of changes inestimated intakes by treat
ment during the period of l'Ollow-up. Total 
energy intake and inlor nation on nutrienis 
other than vitamin A will not he available. 
These data have not yet been analyzcd. 

" Anthropon etric data were obtained at each 
follow-up visit. 

" Flooding occurred prior to implementing 
the study intwo of five rural councils inthe 
study area. Reliefe flTorts,including vitamin 
A supplementation, were not reported in tile 
study area. An additional qtrestion regarding 
vitarin A distribution Was added to qtes
tionnaires administered subsequent to tile 
flood and confirncd this fact. A separate 
analysis of tliedata for the affected and non
affected areas revealed no treatment differ

ences in either case. 

"Two-color coding made it iiore dilifculh to 
maintain masking throughout tileinterven
tion period. 

" Randomization by household. though prefer
able, complicated the logistics in trying to 
ensure consistent delivery of the assigned 
capsule. 

Strengths and Weaknesses as 
Noted by P.l.s 

STile strengths of this study include the foI
lowing: randomization by household, thus 
reducing possible distortions introduced by 
high or low mortality in atypical villages or 
wards: repeated collection of anthropomet
ric measures and dietary vitamin A, which 
will pennit multivariate analyses to explore 
interaction of treatment with nutritional sta

tus and vitamin A intake. and monitoring of 
socioeconomic and sanitation parameters. 

• It would have been desirable to obtain longi
tudinal infomation on morbidity, on etiology and severity of disease episodes, and on 
dietary intaLe in a subsample as well as to 
attempt a more precise diagnosis of the 
cause of death.Such allintensive follow-up 
substUdy would permit investigation of
 
pathogen-specific vitamin A effects.
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INDIA, Hyderabad 	 On' yveights were measured directly:
height was estimated fromn wall chart classi-

National Institute of Nutrtion 	 fication: comparison with NCIIS -Z- scores 
is not possible, and it will not be possible to 

Impact 	 cvaluate impact on linear growth. 

A randomized, double-niasked. placebo-con- e No baseline inl'onnation on mortality or 
trolled trial conducted in a district of Andhra Pradesh immunization coverage was available. 
provided a high-dose vitamin A supplement as a * Two-color coding made it more difficult to 
syrup at six-month ntervals. Visits were made every maintain masking throughout tile interven
three months for one year to obtain a one-nonth tion interva. 
retrospective morbidity history and check on mor
tality. Signs of vitamin A deficiency were checked 
at baseline anid at each six-month interval: those Strengths and Weaknesses as 
children with cornical siuns were treated and dropped Noted by P.I.s 
from tile study. After 12 months of surveillance, the • It isdifficult to explain the different results 
impact of vitamin A supplementation on tiw inci- obtained between the H-yderabad and th 
lh'enc ol/niu'talitvadmorjidit.'vwas not sigificantt. Madurai studies, which were conducted iii 
Xerophthalnia rates were reduced from about six similar populations. The difference lay be 
percent at baseline to 1.3 percent and 2.9 percent in due to a higher prevalence of xerolithahniia 
tie treatment and control areas, respectively. No and malnutrition in Madurai: tile supplemen
notable implementation problens were reported, tation every six months in Ily'derabad coin
including no interruptions in the availability of the pared to a weekly supplementation in 
supplement or in the distribution schedule. Madurai; use of comlnunity-based vs. out

side field workers: arid the "contact effect 
Comments of weekly visits to households in Madurai 

Only clilIdreri with cortical xerophthalmia vs. a total ot'f nine visits to most households 
were treated and excluded from the study: in yderabad. 4 

those with XN and X IB-about six percent Hyderabad flaced no specific problems of' 
of the sample-were neither treated nor implementation of vitamin A distribution 
excluded fron tie analsysis. 	 and there was no shortage of capsules 

" Imif'onnation on those lost to fIOlow-up, tie reported.
 
reasons for their loss, aid how they were 
 • In the future, tile investigators would defi
distributed between the treatment and con- nitely take a larger sample because overall 
trol groups is not available. (The iiivestiga- mortality was miuci lower than expected. 
tors reported that losses were similar in the In addition, future studies should obtain 
two groups.) more detailed information on sertini retinol 

" Although about 92 percent received at least levels, dietary intake, and imriiunization 
one dose during tile I2-nionth interven- status. 
tion-about 58 percent received two (loses
 
and 34 percent a single dose-a detailed
 
accounting of the low coverage is not
 
reported.
 

ED. NOTE: Many of these differences from the Madurai study also apply to the other clinical trials. 4 
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NEPAL (NNIPS) 
Nepal Netra Jyoti Sangh/Johns 
Hopkins University, ICEPO,
U.S.A. 

Impact 
A rndonlized, double-masked, placebo-con-

trolled trial delivered a high-dose vitamin A capsule 
supplement every four months to infants and chil-
dren aged () to 72 months residing in the rural plains 

(Terai) district of Sarlahi (southeastern Nepal). A 15 
percent random sample of wards was examined for 

signs of xerophthalnia, and all those identified with 

xerophthalmia. as well as children who were 
severely ill, were treated with vitamin A and 

included in the analysis. The study was plhnned as d 

two-year trial bit was discontinued lor age groups 
over six months after a 12-month formal review 
revealed a statistically significant reduction in ruor-
talty. The impact of vitamin A supplementation 
among the six to 72-nonth age group on mortalitv 
was sign/flcant (P<0.001. RR=0.7,0l=056,0.88). 
The study is yet to be completed among the under-
six-month age group. Results pertaining to the effect 
of' supplerentation o tileincidence of morbidity 

and xerophthalmia, and on growth, have not yet been 
analyzed. No disruptions in implementation of the 
program were reported and direct coverage was at 
least about 88 percent at each dosage visit. 

Comments 
Vitamin A capsules were left behind with 

parents when the study child was unavail
able after repeated household visits (about 
10 percent of children). Return visits to a 
subsample of households at each round sug-
gested that about 65 percent of those chil-
dren missed were dosed according to 
instructions, providing an estimated cover-
age of about 93 percent at each visit. 

Random sampling procedures were carried 

out twice belore implementing the study to 

ensure a high degree of comparability 

between treated and control groups ait the 

ward, household, and child levels, 

An ocular status survey was carried out 
only on a random 15 percent of the sampled 

wards at baseline and at tile fifth dosing 
round. The remaining 85 percent of the san
ple were not surveyed. Local health offi
cials received repeated training in detection. 
treatment, and prevention of xerophthalmia 
and were regularly supplied with vitamin A 
capsules. Children with xerophthalmia were 
treated and referred. It is likely, however, 
that cases of untreated, active xerophlithal
mia were present during the study among 
both the control and treated populations. At 
baseline, however, there was no statistically 
significant difference in xerophthalmia rates 
by treatment group (2.6 percent treated vs. 

3.5 percent controls) among the 15 percent 
randomly subsampled. 

Weight, height, arm circumference, and 
skinfolds were measured throughout the 
study on a random 15 percent subsample 
(about 5,000 of tileapproxinmately 28,600 
total sample). Arm circumference measure
mrents were made in about 89 percent of all 
study children at each round. Only arm cir
cumference data were presented at the meet
ing and were similr at baseline ineach
 

treatment group. The -Z" scores for height
and weight using the NCHS reference were 
not available at the co tltion fr baseline 
comparisons with other studies. 

Four number codes increased the chance of 

retaining masking throughout the trial 
period. 

Strengths and Weaknesses as 
Noted by P.I.s 

* 	The strengths of the study included inten
sive preparation and training: full and 
thorough documentation of all field, data 
management, and administrative proce
dures; attention to procedural stand

ardization and validation throughout the 

study; strict Supervision; excellet 

coverage: routine capsule analyses: corn

mitted staff; political and community sup

port: written inforned consent from local 
leaders of all participating communities: 
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two separat vital events surveillance sys- GHANA (VAST) 
tens; and treatment group comparability. 

" No major problems were reported. Among University of Science & 
the minor problems. many of which are Technology, School of Medical 
inherent to most large field studies, all were 
hand led adequately. Sciences, Ghana/London School 

" It was noted that use of the Brass technique of Hygiene &Tropical Medicine, 
for assessing the baseline childhood mortal
ity was found not to be practical in this cul- U.K. 
ture because mothers anticipated the ques
tion and answered in advance. Minor logisti- Impact
cal problems were encolntered in reaching Two studies are in progress in the Kassenaand closely supervising some of the hill Tosuisr npors nIeKsea
regioseMy' thersng (Smusuah hlly Nankana District (upper region):tredions. WSuuareyincomply 

east I ) awhee vteors ran
tered where vital records are incompletely, domized double-masked, placebo-controlled trial to 
if at all, avail able had problIems in recalling assess the effect of large-dose liquid vitamin A 

the exact date of birth and death of their supplementation, delivered from a dispenser every 
children. Deaths wvere ascertained withitn four months, on the survival of' young children in an 
four months of death or earlier, area where vitamin A deficiency appears to be mar

ginal; and a study in the same area to assess the effect 
of supplementation every tour months ol morbidity 
(not reviewed at this consultation). The studies are 
still continuing and lie res ults will not be available 
until early 1992. 

Comments 
" Minimum dietary information will be avail

able with respect to vitamin A food intake 
specifically aind macronutrien and energy 
intake in general. 

SInformnation will be available for serum reti
nol and hemoglobin levels as well as for 
anthropometric indices anod con unctival 
impression cytology (CIC). 

Strengths and Weaknesses as 
Noted by P.I.s 

No information has been reported so far. " 

ED. NOTE: Preliminary results from the morbidity study were published in Lancet 1992(339:361-2). The study
population of 1455 children was followed by acombination of weekly and monthly visits by trained field workers. 
Mean daily prevalence of 19 of 21 symptoms and conditions did not differ between the vitamin A and placebo 
groups. The supplement seemed to have pronounced positive effects on the severity of illness episodes. i.e.. the rate 
of clinic admissions was 12 percent lower in the vitamin A group and the rate of hospital admissions 38 percent 
lower. 

5 
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INDONESIA (MORVITA) 
University of Gadjah Madah, 
Indonesia/Johns Hopkins 
University, International Health 
Department, U.S.A. 
Impact 

A randomlized, double-masked, placebo-con-
trolled trial was undertaken in the District of 
Purworejo, Central Java, to assess the ef'ct of large-
dose vitamin A capsule supplemllltalion ever) four 
months on the incidence, duration, and severity of 
diarrhea and acute respiratory illnesses (ARI) and on 
gro, th. Iousehold surveillance occurs two or three 
times per week and microhiological examinations 
are performed on diarrheal stools. Weights are 
obtained every month and heights measured every 
four months. Blood samples will be obtained for 
retinol analysis twice during the study, and dietary 
intake of* vitamin A-containing foods assessed. Field 
work is continuing and results will not be available 
until early 1992. 

Comments 
"	Although information pertaining to food fre

quency is obtained every tour months, this 
study highlights the overall limitation of 
such inormlation that does not consider the 
quantity of loods consumed. In general, 
dietary assessment may be a useful descrip
tor of vitam in A deficiency at an aggregate 
level, but not at an individual level. 

* Because a general resistance occurred 
against providing CIC specimens, the deci
sion was made against using this technique 
for assessing vitamin A status. Baseline 
serum samples were obtained by venipunc
ture and caused some comnlltlllity concern: 

subsequent samples will be obtained by tin
ger prick. 

* A contact effect is likely, but it should be 

comparahle between groups. 

Strengths and Weaknesses as 
Noted by P.l.s 

e Although this study is still in the field. the 

investigators would like to highlight the 
inmense difTiculties in handling tIle vol mne 
of data gathered.0 

0 A possible contact effect is likely due to the 
frequent visitation (every two days): there
lore, it was decided to add new villages to 
the sample after 12 inis to take this into 
account. "Ideally, we would have liked to 
pick vet another area fOr comparison where 
morbidity surveillance was carried Out less 
frequently, every other week and not every 
other day.-

ED. NOTE: Several investigators note the importance of having data entry capability as close to the field collection 
site as feasible to facililate the timely entry and checking of the vast amount of information generated from trials 
that have such frequent surveillance. 

6 
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demonstrated, that in imassued, but ,o,, 
lar impact voil;,, occur ifan Clual intake of'

Aravind Children's &Eye retinol equivalents were provided from 

INDIA, Madurai 

carotenoid-contaliing fIoods. which are theHospitals/National Eye Institute, usual sources of vitamin A intareas where
 

NIH-NEI, U.S.A. deficiency is prevalent.
 

* A contact efle,:l oil mortality and health
related behaviors is likely hul the cotitctImpact was equal het een tiletreated and1l control
 

A randotni/ed, double-niasked. placebo-con- groups.
 
trolled trial cIRnLucItc tile drought-prone Trichy
tell 

district of"Tamil Nadu ill southern India assessed tle 
 * Two-color coding Ilade it more difficult to
 
effect of a wkeekly. lo+ -dose (X,333 I1-) liquid vita- maintain complete masking f'or the duration
 
iniA suppIe nt-eItivaleit to tile recommended of tile study.
 

dietar, allowkance lr vitamin A--distributed f'rom
 
(ldispeiser on niortalit,. morbidity. anitd grosvtlh of 
 Strengths and Weaknesses as 

cAildhen bet+ een tour 5)) of ace.., Noted by P.I.s;tnod months 
.i,'iil/I((Utl [ i))// t' !/'ihi/t,'it ,.3iq /'dlm'/3/)l/ 11
 

mlorlity/i a els,'I'Ved. Inhil/V I'nlltl, obt.% c'/l//' !n i/Id " * The tiiain stretigths were: consistent deliv. .Ivt (,v .4, . <.01. ( 1=().. (1. .711 ery with high coverage rates (lininium o1" 
I those classilied by anthroponilelr a , 


?R4=. II. P<. ! (7 .€.3h, T[here \s nsimilar to the RDA for vitaniin A: weekly
 

and ii rt l u/ti'd 88 percent weekl , ) of vitam inA at a dosage 

WR=0.11.~ ~~ (70O010.Tee\i~ ~ osrye tt<01ill antce oftiorbi LIitsignificant impact observed oil the incidence, aver- atid asce rta intiiiet 
age duratioii olfepisodes. or ,evcrit, (delined as total of mnortality: close supervision and delivery 
nutiiberofda+ sill )ofliarhea or respirato~ry disease. usiing local coniiLvtiit health workers: sta-
Tlhr wa il i , i triarhei)s orhescprtor die ble piopulIat ion anihigli ''cintact rate:"'There \\, no impact oil,ro%%thexpl for - barelybla rapilandeedback to workers with respectsignilical effc l(1.23 cii ill the oiie- ear period) 0ni ' rck e r tr ai f th o rk l r ec 
oii linear growtli of ,tunted clhildren only. Xeroph- to the qtalit of their wirk in early cofrect~ion of'errors, %%hereneeded. 

as reduced froiithalia ,.k I I percent at base line to 
3.4 percent aiong the treated group vs. 8.4 percent The inia~or weaknes les include a variable
atUloiic the controls (20.21). There was no signifi- tite lag froi baselite assessientItl the 
cant difference in xLroph thalia rates between con- start of the study. which necessitated adjust 
troI and treated groups at baseline. t1e ti s inage and anthropoietric ainilVses: 

dietary intake and seruI1ii retiriol levels-
Comments baseline and final - are taken fromii a stiall 

"The design of lhis stuId is not cotiparable subsample: tile large aniotlnt of data gener
t thlie (ithier L hle-tasked, ratI iI tlri- ated bv tile studv and tle resultant need to 
als: the children wsere tmoiitored for norbid- condense sonie aspects of the morbidity sur
ityv/mortalitV weekly and were stipple- veillance to retaitn oi disk, e.g.. only posi
meiited every \\eek at atlevel potentially tive morbid events were recorded (see l'oo
obtainable from aii adequate diet and. note 4 on page I I 1. There is a need to refine 
hence. at a level closer to CilltilulOUs physio- the cause-of-death data. 
logical needs. Under such circumstances, a Anthropoiietric follow-up was unavailable on 
temporary loss to follow-Up will tiot have as about 10 percent of the sample. 
limiting an effect as one may observe in the
 
biannual or tritnil large-dOse sLIppletien
tationi study designs.
 

"The impact was obtained using prefonned
 
vitamin A at the level otf
the RDA. It is 
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INDONESIA, Aceh 

Ministry of Health, GOI/Johns 
Hopkins University, ICEPO, U.S.A. 

Impact 
A randomi/ed, controlled (Iiori-niasked. non-

placebo controlled) trial cart ied out in tie northern 
tip of Suiatlra provided Ia high-dose vitamin A sLIp-
plement given every six nmonths to children 12 to 71 

ionths olage in 229 vi Ilages (treated) and a supple-
meint on/v\ to those diagnosed with xerophthalnia in 
221 villages (control). The impart of vitamin A 
Suppleriientti on oil mit /011d e ig-rt lity wa.. o 


iificant in h 1. 

pte,rcent of//ip,'tinewto foRR=0.00," 
('1=0.44. .97 -and i o [lie prevalence of' xeroph-
thah-ia (decline 'rnon .h percent to 0.3 percent in 

min A)anl the comm uli, 1.1d for
possible bias in the ascertainment of deaths. 

Bectuse ,,,01tality isf,,u,,,,hig,,,Ls e,,d 
point and contacts were mininrial, this is an 

unlikely confounding lactor. 

- No active surveillance for mortality 
occurred during the intervention interval. 
Ascertainment of deaths was based on enu
neration of children at the 12-month follow
up survey. Causes of death were ascertained 
by interview at tile final survey. 
Ascertainment of tile delivery of capsules to 
individual chilren was obtained from 

pare 	 ls at tie nd of stud . O thliepreshool g 

children. 7 plercent of preschool ige
children were reported to have received two 
capsules, 18 percent one capsule. anid seven 
percent received none. independeiit capsule 

romI .9Perentthalii~ (del irue o 03 Pecelt~distribution moniiitors visited program vil
treated villages vs. 2.3 percent to 1.2 percent in 

control villages). A statislically significant n,ortal-
ty-risk protective effect occurred anliog nmales but 
not females. There was nlosignificant impact on 

iiorbiditv incidence as deterni ned by a seven-day 
hisory obtained at baseline aii d nine to 13 montlis 
later (22). PoIderal grovi't increased significantly 
only among inales three years of age and older (23). 

Comments 
Except for xerophthania status, there was 
limited baseline infformation on vitamin A 
status reported. Baseline mortality rates, 
although obtaiied, v. cre riot reported 
because the trial was riot set tip originally to 
assess impact onimortalitv. 

This Wis rot a placebo-controlled or 
Masked stud\. hIsuflicienIt intformation is 
available to evaluate filly possible differen-
tal effects during tire Study period (treated 
arid untreated villages) resulting frorir coil-
tacts between study workers and local gov
ernruient volhuteers (h ho provided tie vita

agsto nsur ihige o rag and 

L 
when not attaineld tiheY' encouraged adequate 
coverage by tile distributors at each round. 

* Losses to follow-up were about I I percent 
and equal in both groups. 

At baseline. control villages had a small but 
significaitly higher period prevalence of 
diarrhea than tile intervention villages (eight 
percent vs. seven percent). Also, a small sta
tistically insignificait higher prevalence of 
xeroph thaIliia and , f stunting and wasting 
occurred in control villages. These baseline 

differences were included if) a iiiultivariate 
logistic regression analysis and did not influ
enice 	 the calculated inipact. 

At tihe time of tie study, area health centers 
were thought to see approximately 25 per
cent of illiess cases. Growth monitoring 
and other nutrition prograrm, were absent 
fronm the study %i llages. 

ED. NOTE: The in\,estigators report that baseline mortality was collected by :t modified Brass technique similar to 
that used in the longitudinal studies and countrywide surveys in Indonesia, no differences between groups were 
found. 

7 
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Strengths and Weaknesses as INDONESIA (MSG-A)
Noted by RI.s 

Although preexisting data wvere available oi Ministry of Health
 
mortality risk. the' wrere not reported illtile
 
original publication (see tootnote 6 oilpage Impact

22). Data on imuni/ation coverage o~r serum retinol levels was lnt obtaine o A placebo-controlled trial assessed the impact ofvitamin A-fortified MSG (MSG-A) .listributedDietary infersiation was obtained during tiroghcoiininIx available iarketingcianieIs on 
the study. 

mortality it!children over 12 nonths ol'age. Impact
Vitamin A deficiency was riot as severe as 0/ mllta lity was./,uI to he .signi/h.ant(OR= 1.45, 
originally expected. The investigators' ran- <.05,:"(1=1.19, 1.7(0). Allhough Ite trial could n(ot 
doniition ol'trealinent erolpS at tile vii- be rarndoii nized becalSe fort ifIi ed NISC was iiarketed 
lage level %was a factor judged to enhalce tirough c halnnlieIs t1lir were a'ailable to all ill that 
qua lily' control ard alloxs ed foIr higher cover- area. tile investigators were able to comiare their 
age rates. Finally. dietary coisideratiions results with an area wkith similar characteristics 
were taken ilto accont and Muslim festi- where NISG was not fortified. A significanlt reat
valS such a,,T"id" wkere avoiled. mernt effect oni linear urnmlhIiwis observed. 

Breastiilk and serun retinol levels increased as did"Logistical probleriis e\isted illmiioving heoioglobin levels. The lprevalence of xerophthal
records long distances fron North Sumatra inia declined froim 1.2 percent to 0.29 percent (25). 
to Jax' a aind tie data eitr' celter at Jakarta.
 
These were anticiipated arid cealt with as C o t
 
best as possible.
 

* The design of this study could not be ran
* In fuitture studies, it x(1uld be better to pro- doni because MSG was marketed via exist

vide more intensive surveillance of iior- ing channels. IHowever. the investigators 
tality. selected nol-lortified areas that were sin

* At tie lirue of tie studyv, tile,overnelll did iIar on baseline variables. Furthernore, all 
noltperliit i': of pl acebos aid requ(Iired that areas that ii a' possiblv have been cil tam i
tile n.iated by the MSG areas were excludedregillr vilinlin :Adistribution program


themi e g Aul ristrv tabuti Iri pro g a mfro nil[t ie anialysis.be utilized. Therefore, tileinvestigators 
were not able to change the existing governi- 0 The StLdy' has contsiderable practical pro
nilelit program for research purposes and gram planning signiicanlce. It shows the 
tIiLIs had less control over tilesituation than potential health iipact of a national pro
desired. Oil the other Iald. this falctor per- gra.ll which generally has low ilinplelienita

illted tileSttdv'of estinated effectiveness tion costs in ternis of.personnel for delivery
Of l111 prtigralll iilreducing mortality. anl(dal'LUI 
 other resoLurces, as coiipared with a 

caref1111y cOnll'olled intervention trial. 

Strengths and Weaknesses as 
Noted by P.I.s 

" There wvas no baseline inlormation oIlilor

tality reported. 

" The main strength was thai tihe prestinied 
inproveniilt hivitlinin .Astalts front lorti
t'cticln Was supported biochemically by an 
increase in lileal landserum relinol 



18 Vitamin AMortality and Morbidity Studies 

hreastnilk vitanin A levels and by a reduc- NEPALJumlaNEPAL, JumA/
tion in xerophlthalnia rates. 

The one-year timne frame eliminated prob- Ministry of Health, 
fens o seasonality. Nepal/INTERCEPT, REACH 

Project, John Snow, Inc., U.S.A. 

Impact 
This study used the valuable opporitunities of an 

ongoing child survival program, with cnphasis on 
acute respiratory infections, to undertake a study in 
which a single. large-do e vitamin A Supplement 
was introduced to 3,7X6 children under 51) nionhs 
of .agein sonle villages and, five months later to 
3.441 children in the remaining viilage,,. The study 
atrea was a.iii te,telitilln t us a1rei potrly served 
by health programs. In this area xeroplhthahnia rates 
aire high (1 3 percent) and infant and child mortality 
rates are very high (three-year monitoring of IMR 
and U5NlR prior to SUpplieientation revealed rates 
of 189/1.0)) and 52/I((0). respectively). The 
impact o/ vitamin A xupidelicnliatm ol Mo'alilxv 

'as ,siglfici'tntin children h 'lteenteii ,,.sf'Ioli' 
and 59 Inoliths (ahout 20(4 11.k rdm ti) ant mo.%t 
ntotalble (lilln chilren-ahbove VA.motllils, partic'l

lar'v in the.1i to /I/ nofl/i al1t intterval (49 ptr'ent 
risk reductin. Aniong infants under six months, it 
was difficult to discern a clear effect. but confidence 
intervals were wide. Some indication of effect was 
observed among children aged three to six months 
who received the Suleflenlitation. 

It should be noted that the Junla pOplatiti is an 
extreme population with respect to imortality'. high 
and morbidity, poor nutritional status. and a high 
prevalence of xerophthahnia. In such circumstanLces, 
the chances iiav be enhanced for finding an impact 
oil mortality for any positive health or nutrition
related interventions, including that of vitamin A 
supplementatiin. 

Comments 
* This was a valuable opportunity to take 

advantage of an ongoing child survival pro
gram lo introduce vitamin A supplementa
lion ina pha wed manner. An observation 
period of only five months was possible. 
This study (toes not have tile strengths of 
the randomized. masked, placebo-controlled 
trials but has the strength of a long-tern 
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close baseline srveillance on mortality, and NEPAL (NVACSP) 
ARI morbidity, which is lacking fron the
clinical trial:,. Nepal Netra Jyoti 
Soei intOrllation oilthe impact of aSingele Sangh/University of 
highl dose oilARI morbidity over i M hivemonth interval will be available at a future School of Public Health, U.S.A. 
tile. The long-term prc-vitainiii A ARI 
imorhidity surveillance will provide a strong 
baselie froni w hich to evaluate impact. Impact 

An operations research study assessed the cost
electiveness of alternative vitanin A deficiency
control strategies in reducing xerophthalniia andNoted by P..s vitamin A deficiency inrural areas of high risk. The 

" The nain weakness was that this was an strategies being impleniented inclde large-dose 
oigoing study rather than a randomized vitam in A suppleienits distributed every four 
intervention trial specifically designed to niotths or every six ionths: supplenents distrib
assess tileimpact of vitanlil A supplelienta- uted every six months and components of primary 
tiou oinortality and mllorbi(ily. Possible health care: and iLutrition education and primary
design el'f'ects,were taken into account dur- health care without direct vitamin A supplenlenta
iig tileanalysis even thog111hli tie sam ple was lion. The pro ject is exainiing the appropriateness 
coliparatively small, of tileinterventions for a national-level program. 
Although dala Oil neonates are available, tile Mortality, morbidity, and growth are beiiig moni

analysis specifically excluded them because tored concurrently. Field work Continues and results 

iievwhorns were not dosed during the five- 'ire expected toward tileend of 1991.
 

ioithifollow-up period. Comments
 
SThe ain st renrigthis were that it was ii Overall. this study has a very complex
extremely simple design based oii a highly design. It is not a controlled clinical trial 
poiular ItehnrLia prograni that had beii whose primary outcome is to assess tilemiorgoinlg oil lbr albout three .y.ears anld theref'ore. otality/niorbidity impact of the various inter
achieved a high vitamlill A coverage: had ventiois. The design was atwo-stage ran
very accurate three-year baseline figures for doniized selection with panchayats selected 
iMortality, which allowed for a small sample followed by a random selection of acluster 
and reasonable nmatching to assess tilesubse- of 1,500 people fron within selected 
quent elfect ifs'uppletnentatioi nortal-- on panchayats.
it,: and tie ilivesligation was carried out in 
apolpulation aid during the season of iImplementation of sonie interveitions relies 
increased iorbidity and mortality. particu- heavily oii the hidigenous system for deliv
larly due to pncun.oniia. cry of some of the services, e.g., many of 

the public health measures such as use of 
ORT, ARI medications, and imnlunization. 
This isappropriate for aii operations 
research study seeking a basis for planning 
national intervention prograis, but it com
plicates evaluation of the impact of vitamin 
A supplementation with or without added 
public health and/or educational interven
tions oil mortality, morbidity, and growth. 
The operational research focus of the study, 
however, is not jeopardized by these limita
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tions since acost-effective analysis of inter-
ventions using xerophthalmia rates as tle 

primary end points is achievable. 

" Thiis St11(lV will provide important program-

maric information on participation rates 

according to the intervention mix. 

" Comparative cost data by intervelntion mix 

also will hIeavailable, which will be useful 
for program planning purposes. 

Strengths and Weaknesses as 
Noted by P.Ls 

* The main strength of the study is the com-
Illitment of staff, both local and expatriate 
technical assistants. which allowed the 
study to remain on schedule in spite ofdifi
cult internal disruptions that were occurring 
in tilecountry. 

A noted weakness was that the study is ran
domized at the ward level and therefore 

mortality differences will have to be done 

by population adjustment of ward level 

rates br comparisons among intervetions. 

The quality of the anthropometric reastire
ments was found to improve over time. sug
gesting that changes in mean "Z- scores 
will be more importlant for conparisons 
than tilepercentages of children falling into 
tile
various nutritional (IL'iciency catego
ries. 

*In the future. there needs to be a better eval

ation of the cause ofdeath than just a ver
bal autopsy. 
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VII. GAPS IN INFORMATION
 

D 	 ifTictulties lnCoUntered in conducting large-
scaile, popUlation-based, controlled field tri-

als. such as tie ones reviewed at this ConSltatil, 
often highlight gaps in the design or knowledge base 
that limit hill interpretation of study results. Inves-
tigators themselves are generally the best source of 
Illis inlormation because they can reflect most clear
lNon what would improve their stndy and its inter-
pretation were it to be repeated. 

Below are listed somie of the factors for consider-
atOlil in inuture studies that would facilitate interpre-
tati(i of variations oflobserved mortality troi other 
studies, shOtld these additional studies be deenied 
ethical and desirable. 

1.Methodologies need to be improved for obtain-
ing 'alid informiation oil morbidity: standardized 
approaches are needed wittl respect to defilitions of 
episodes, their severity, length of the recall period, 
etc. 

2. Careful baseline inforniation is essential ol tie 
availability and utilization of health services, ilor-
bidity incidence. mortality rates, and nutritional sta-
tLis (stunting aild wasting). which May iccOtil t for 
observed differences in the impact of vitamin A 
supplementation oil mortality. 

3. Better iilfonlnationl is needed oiltlhe role of 
vitaimin A oil ifliulunocompetence, the impact oil 
chilren with mild vitamin A dcficiency. :.Id fpos-
sible mechanisms of action. 

4. Appropriate adjustment of existing restults 
during the analysis stage must be made to account 

for the unit of randomization and inclusion criteria 
and for baseline imbalmaces. 

5. Studies coilducted to date have 1ot been specifi
cally designed to examine age-specific rates (sample 
sizes within certain age groups have been limiting). 

6. Greatest impact insome stitdies appears to be 
intile six- to I2-moth age group where tile possible 
illodifying etfect of nutritional status and of 
breastfeeding and weaning practiccs requires addi
tional study. Some other stiudies show a trend with 
the protective effect of'vitamin A becoming stronger 
witll age. See -5" above. 

7. The effect of infectious disease load, diversity, 
and seasonality (malaria, ARI, diarrhea) or the im
pact of vitaifin A supplelenltation oInmortality risk 
is not clear. 

8. Better dietary iilforilation is needed on the 
qiItitV and quality of foods consumed and the 
distribition of foods within the household to better 
assess variation ill otitco es. 

9. Complete inftormation should be obtained and 
reported oIlcoverage, quality control,and reliability 
of study procedures and implementation. 

I0. Future studies sholhiconsider the fact that 
little is known with re.ard to vitamin A statlS and 
AIDS. Insome populations, AIDS morbidity and 
mortality may obscure effects of vitamin A. 

,'i+:: 
 2 -7# ? ,. + : "" : +. .
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TABLE 1. SUMMARY OF STUDIES REVIEWED 

Country/Collaborators/ 	 Dosage/ Outcomes/
Current Status 	 Intervention Period Status of Analysis 

A. RANDOMIZED DOUBLE-MASKED, PLACEBO-CONTROLLED TRIALS 

A.I. High-dose/Periodic Supplementation 

i) SUDAN 

M O H - S u d a n/ 
University 

Completed 1990 

H a rv a rd 
200K every 6 months to children 
months: follow-up time 18 months 

9-72 Mortality: 

Morbidity: 

Xerophthalmia: 

No significant impact in children 9-71 months: treatment 
group: 8.4/1.000: control group: 7.7/1,000 
Decreased over time, but no significant impact of treatment 
Analysis incomplete 

Growth: Analysis incomplete 

ii) INDIA. Hyderabad 
Institute of Nutrition 
Completed 1989 

Nat'l. 200K every 6 months 
months: follow-up time 

to children 
12 months 

12-59 Mortality: 

Morbidity 

No significant impact in children 12-59 months: treatment 
group: 5.5/1.000: control group: 5.8/1.0() 
No significant impact on incidence 

Xerophthalmia: Prevalence reduced from 6 .f/c to 1.3% in treatment group 
Growth: Treatment effect not analyzed 

iii) 	 NEPAL, Sarlahi 200K every 4 months to children 6-72 Mortality: Significant impact (P<,05; RR=0.7: CI=0.56. 0.88):
(NNIPS) NNJS/Johns Hopkins months: follow-up time 12 months treatment group: 11.5/1.000: control group: 16.4/11.000
Univ. Morbidity: Analysis incomplete
Completed 1991 Xerophthalmia: Analysis incomplete 

Growth: Analysis incomplete: treatment lowered mortality regardless 
of nutritional status as measured by AC 



TABLE 1. SUMMARY OF STUDIES REVIEWED (Continued) 

Country/Collaborators/ 
Current Status 

iv) GHANA, (VAST)UST-SMS. 
Ghana/LSHTM, UK 

To be completed 1991 

v) INDONESIA 
(MORVITA)/Johns Hopkins 

Univ. 
To be completed 1991 

vi) INDIA, Madurai Aravind 
Children's Hosp./NEI 
Completed 1989 

Dosage/ 
Intervention Period 

100K every 5 months to children 6-11 
months: 200K every 4 months to children 
12-71 months: follow-up time 24 months 

200K every 4 months to children 6-48 
months: follow-up time 24 months 

8.3K every week to children 4-59 months; 
follow-up time 12 months 

B.I. High-dose/Periodic Supplementation 

i) INDONESIA. Aceh 200K every 6 months to children 12-71 Mortality:
Johns Hopkins Univ. months: follow-up time 12 months 

Completed 1984 (children under 12 months included) 


Morbidity: 
Growth: 

Xerophthalmia: 

B. OTHER TRIALS
 

Outcomes/
 
Status of Analysis
 

Field work to be completed 9/91: results of treatment effect on mortality.
morbidity, xerophthalmia. growth, anemia, serum retinol. dietary intake, and 
CIC expected in earl, 1992. 

Field work to be completed 11/91: results of treatment effect on morbidity.
growth, anemia, serum retinol. and dietary intake expected in early 1992. 

Mortality: 

Mortality: 

Xerophthalmia: 

Growth: 

Significant impact (P<0.01: RR=0.46: CI=0.30. 0.71): 
treatment group: 4.8/1.000: control group 10.4/1.000:
 
Mortality reduction most significant in children under 3
 

years of age and those nutritionally characterized as 
stunted: diarrhea reported (by the mother) to be the 
major symptom associated with mortality 
No significant impact on incidence or severity of diarrhea 
and respiratory infection 
Significant impact on incidence (P<0.5) in children over 
12 months of age 
No significant impact 

Significant impact in children over 12 months (P<0.05: 
RR = 0.7. Cl = 0.44. 0.97): treatment group: 4.9/1.000: 
control group: 7.3/1.0(9) 

No significant impact 
Impact on wt./age and AC males 3-5 years only: no 
impact on linear growth for either sex 
Significant impact on incidence in children over 12 

months of age (P<.05) 



TABLE 1. SUMMARY OF STUDIES REVIEWED (Continued) 

Country/Collaborators/ Dosage/ 

Current Status Intervention Period 


ii) 	 NEPAL. Jumla 50K once to children under 6 months: 
MMT/INTERCEPT REACH 100K once to children 6-11 months: 
Project. John Snow.. Inc. 200K once to children 12-59 months 
Completed 1990 

iii) 	 NEPAL, Bharatpur 100K once to children 6-11 months: 
(NVACSP) 200K every 4-6 months to children 12-59 
NNJS/Univ. Michigan months: follow-up ttle 24 months 
To be completed 1991 

B.2. Low-dose/" Continuous" Supplementation 

iv) 	 INDONESIA MOH/Johns Marketing of fortified MSG through 
Hopkins Univ. ordinary marketing channel in limited area: 
Completed 1987 analysis in children under 60 months: 

follow-up time 12 months 

Outcomes/ 
Status of Analysis 

Mortality: 	 Significant impact in children 1-59 months of age. 
(P<.05). No clear effect in intants <6 months (RR 0.99. 
but wide Cl): most notable effect in infants 6-11 months 
(RR=0.51). overali mortality figCures: treatment group: 

93.2/1000: control grou p: 126.2/100) (RR=0.74) 
Morbidity: Analysis incomplete 

Ongoing operations research study. analysis not yet completed: expect results 
on mortality, morbidity. xerophthalmia. growth. and serum vitamin A 

Mortality: Significant impact in fortified group among children over 
12 months (P<0.05: OR=1.45: CI=l.19. 1.76) 

Biochemical Status: Hemoglobin and serum and breastmilk retinol levels 
increased in fortified group 

Growth: Linear growth improved (P<.02) ages 1. 2 years only 
Xerophthalmia: Prevalence in treated group reduced from 1.2% to 0.2% 

r7. 



VITAMIN A MORTALITY AND MORBIDITY STUDIES
Report of a Joint WHO/USAID/NEI Consultation of PrincipalInvestigators,May 28-29, 1991, Geneva Switzerland 

TABLE 2. BASELINE 

Country/ 
Site 

Social/ 
Economic Status 

Availability of 
Health Services 

Vitamin A 
Status/Inlake 

A. RANDOMIZED DOUBLE-MASKED, 

A.I. High-dose Periodic Supplementation 

i) 	 SUDAN 

ii) 	 INDIA 
Hyderabad 

Arid rural area 
with variable 
sanitation & 
water 
availability: 
maternal 

literary about 
30% 

Rural. ag. area 
with poor 
sanitation & 
water available: 
maternal 
literacy about 

9%; per capita 
income <US 
15e/day 

Scarce 
government 
services, no 
other existing 
programs: 
immunization 

coverage low 

Government 
health services 
fairy 
accessible: 
no specific 
feeding 

programs; 
immunization 
avg. about 30%
35% for state 

Available in 
future 

No specific diet 
surveys, but 
reported figures 
are 75- 100 ja 
retinol 
equivalents in 

1-5 year-olds 

CHARACTERISTICS 

Mortality 

(l.000/year) Morbidity 


PLACEBO-CONTROLLED TRIALS 

3.0/1.000 in 17/ diarrhea 
children aged 14% fever 
9-72 months 20% cough 
(control group) 0.3% measles 

(point 
prevalence) 

Info. obtained but Info. obtained but 
not provided not provided 

Nutrition 

Status 


38%/- stunted 
6% wasted 
6% stunted and 

wasted 
50% normal 
(NCHS stds.) 

6-9% <60% std. 
wt./age 
4-5% >90, std. 
wt./age 
(NCHS stds) 

Xerophthalmia 
Status 

0.7% XN 
2.7% XI B 
2.9%, (XN, XIB. 
X3. XS): all 
treated and 
excluded 

2% XN 
4% X IB 

0.015%1 X2. X3 
only corneal 
xero. treated & 
excluded 



TABLE 2. BASELINE CHARACTERISTICS (Continued) 

Country/ Social! A\,ailabilitv of Vitamin A Mortalitv Nutrition Xerophthalmia 
Site conomnic Stt Ilealth Ser. ice-, Status/Intake (1.(00/year) Morbidity Status Status 

ii NEPAL Rural. flat Fairl Wcll No info. IMR about l1l7 diarrhea MUAC < 12.5 85'. children 
Sarlahi plains: lairlk served: \it. A reported 82/1.000: 14,; - 15% cm about 13.2 not checked 

1ood saniatiton a',ailable for 1-4 yrs about persistent children: for ocular 
& ater treating xero.: 12-13/1000 cough (I %%k. lit. & v t1.data status: xero. 
a%ailabilitv: accelerated EPI period prev.) available on 15% assessed in 
maternal coverge sample but not 15( sample: 
literacy about yet reported treated cases 
10 : poor but not 
economic status excIuded: 

about 3; -4% 
XN. XIB: 
0.05%(' X2.X3 

iM GIIANA Mainly rural. Fairly well Detailed dietary 3(0/1.000 of 53(- diarrhea H./ace: 46ci Estimated 
(VAST) small-scale served info. to come: children aged &/or vomit <2 SD 1.1% XN 

subsistence immuni/ation of serum retinol 6-71 months 64; cough Wt./ht.: 17-% .02% X IB 
farni ny: 12-23 nonth olds leels on a 79% " fever <2 S1) .02%-( X2.X3 
fairl, poor (1989): sample of 651 I -wkk. period Wt./age: 44(.i .09, XS 
sanitation & BCG 60(' children (result prey.) <2 SD 
available mater: DPT3 34(i not a ailable): It./ae & wl/hlt. All examined: 
maternal OPV3 34(; CIC in sample of for about 200 1riot excluded 
literacv= 10('7 measles 4(1%( 656 -ho s <3 Near but analyzed 

(1%-3().5(7 to be Wt./age for aIllI separately 
abnormal (NCIIS std.) 

v) INDONESIA Rural. coastal Well served: nio Serum retinol Not done Not available at lt./age: Not available 
Yogyakarta Java: ample water feeding progs., (t/dll: this time 42% <2 SD at this time: 
(MORVITA) but not alxvs but 7; < 1(0 61 Wt./ace: cases treated 

safe: maternal children had >10-20 52'; 41 :, <2 SD and followed 
literacy about received 2 >2(0-30 37%, Wt./ht.: 
80%r. mainly ,\it.A capsules > 30 4% 9/ <2 SD 
farmers with in the past yr.: (NCHS stds) 
land, most 7( unvacc. for Dietary info. 
with a monthly measles & to be analy'ed 
household in 50o' 6-00; unvacc. 
income range of for OPV I-3 
US$10-539 



TABLE 2. BASELINE CHARACTERISTICS (Continued) 

CounIrv/ 
Site 

Social/ 
Economic Status 

Availability of 
Flealth Services 

Vitamin A 
Status/Intake 

Mortalitv 
(1,oo/year) Morbidity 

Nutrition 
Status 

Xerophthalmia 
Status 

A.2. Loiw-dose/" Continuous" Sup plementation 

vif INDIA 

NMadurai 
Dr,, & ,everely 
drought-prone: 
rural farmer,: 
poor \%ater & 
sanitation: 
maternal 
literacy ihout 

Poorl, ,ervcd: 
no regnlar 
'.it. A 
ditrihutioln: 

-14'; ut,Cd mid-
(,\ feed prog.: 

-5' unac. 

99% • had rec'd. 
vit. \: 
serum retinol 
(P/dll: 

<1() 17-2 1( 
I (_ It 16-I 81 
20- 30 16-17t 

About 20/1000 
children < 5 
years. 

with an 
episode previous 
month. 
approximately 
12% diarrhea 
34% lURI 
6.5% LRI 

31% stunted 
23% \vasted 
17, - stunted and 
wasted 
(NCHS stds) 

3.7i7% XN 
7.2% X 1B 
0.05 ' X2,X3 
0.07% XS 
all treated & 
followed 

351; BC(( & n1;iele\,. >3) 46-50'; 

53'; un acC. for 
l)l'l/p o 

B. OTHER TRIALS 

B.I. High-dosc Periodic Supplementation 

INDONESIA 

Aceh rural: tuain 
cllplo ilent a!_' 
farninW. calic 
breedine. & 
l'ishii; 
.eneralIl\ poor 

, alitaitn & 
. '.atFr ,l1P\ 

W'rdomintWell 'en~td h\ 

e\ . health 
'. 'k.it:,, zinIl;l 

-Au'\iild 
Iccd lntd 
\ it. \ di-.trrh. 

pit , )de.i.[ (il 
Ilinn/n h't'i 
.. t crac 

No dietar\ or 
scrum retinol 
infornation 
reported 

Collected but 

not reported 
32'; cough 

46(" fever 
7 diarrhea 
(I-,.k.period 
prey.) 

Weiht & 

height 
mlasured in 
I0'; randoiti 
,IbsatplC: 
2.1 ,c\ crcli 
mamnotr:lIet 

Vs. 5.5'e in 

F. Java 

Ocular survey 

on all 
children: all 
\wro cassc 
treated. 
folt ted. and 
analved 
scparatel\ 

ii) NEPAL, 
Jutnila 

Rural a... 
dr\ 'qtnill 

Lriit'r,, \.li pcr 
c.uptiTIC 'inc 
<1 SS,-5.n lrh 
itraterinal lilcta.c\ 

ahout 5; 
est reiuici p ,,uir 

I'oorlk c\ed 
h\ o t. h1clth11 
lac.t,nt till,cr 
cxi'tin._e pro.' .; 
It\ 

iniiuuin ;iiii l. 

c eCrC-e IS; 
i ale;, sc, 

No dictar\ or 
rtin retinol 

obtained 

IMIR about 
IS,9') 001) 
1-4 aboutl 
52/I *(t 
tI-S aIlmit 
9I,11000 

No finll-(.Otn 
di;.irrt.i: 
pi wnltliall-ate 
;aho\ _ 1.6 
CttIilodc. 
per/child in 
I1t\car of lite 

ML\C < 12.5 
On in26; of 1-4 
Veai--olds 

4.71, XN 
8.2('N IB 
01.31,X2.X3 
0.5<%" XS 
All treated & 
excluded from 

analysis 

":nitati m & 
%' .ltt.'" a a labrIti 

.'5
 



TABLE 2. 

Country/ 

Site 


iii) NEPAL 
Bharatpur 

Mortality 
(1,000/year) 

Done, but info. 
not provided 

Not available 

Morbidity 

1.8%-3.5%1 
diarrhea 
0.5%-)0.9 (l 
respiratory 
infections 
(poini prev.) 

Diarrhea: 
3c- -4% 

Il%-12.59/ URI 
(point prey.) 

Nutrition 
Status 

"T' scores 
t1-60 mo.) 
Ht./age -2.4 
Wt./age -2.5 
Wt./ht. -1.2 

(60 120 mo.) 
Ht./age -2.3 
Wt./age -2.3 
Wt./Ht. -1.3 

Ht./age: 
51 5-54 c 
<2 SD: 

Wt./age: 
33%-40,, 
<2 SD: 

Wi./hi.: 
3% -6 

<2 SD 
(NCHS stds.) 

Xerophthalmia 
Status 

Xero. cases 
treated & 
included: 
0.9% XN. 
1.3%;1 X I B 
0.09% X2. X3 
0.2% XS 

X 1B: 0.77%
1.2/ 
all measured 
& followed up 

B.2. Low-dose 

INDONESIA 
MSG Trial 

BASELINE CHARACTERISTICS (Continued) 

Social/ 
Economic Status 

Terai/mid-hill 
area of central 
Nepal, 
very poor: 
poor sanitation 
& water 
availability: 
maternal 
literacy 
about 9%/(* 

Availability of 
Ilealth Services 

Fairly well 
served v, ith 
some nutrition 
progs. ongoing: 
immtnization 

coverge 
about 55% -7( 
fully immunized 

"Continuous" Supplementation 

Mainly ag.: 
fairly good 
sanitation & 
water 
available: 
maternal 
literacy about 
80% : av,. 
economic status 

Fairly well sered 
by ovt. health 
service & 
monthly grov, th 
monitoring: no 
other existing 
progs.: 
immunization 
coverge not 
assessed 

Vitamin A 
Status/Intake 

Dietary pattern 
wkill he 
available: 
serum retinol 
levels 

(q/dlI 
<10 3.9 
1(0<20 38% 
20->30 35%' 
>30 23% 

Roughly 
113 RE/day 
(tried. area) 
131 RE/day 
lotl. area: 
Serum \,it A 
(P/dl): 
<10 9-I0% 
10-19 38% 
>20 52c/, 

http:Il%-12.59


VITAMIN A MORBIDITY AND MORTALITY STUDIES
Report of a Joint WHO/USAID/NEI Consultation of Principal Investigators, lav 28-29, 1991, Geneva, Switzerland 

TABLE 3. STUDY DESIGNS 

Unit 
Morbidity/Mortality,Study Random Masking Sample Surveillance 

A. RANDOMIZED DOUBLE-MASKED, PLACEBO-CONTROLLED TRIALS 

i) SUDAN Households 2 colors 17,031 households 6/6 months 
28.754 childrenii) INDIA* Villages I-week recall2 colors 84 villages 3/3 monthsHyderabad 
15,775 children I-month recall 

iii) NEPAL" Wards* 4 codes 270 wards 4/4 monthsSarlahi 
287,63(0 children I-week recall 

iv) GHANA" Clusters Coded by 188 clusters 4/4 months(VAST) cluster 19,730 children I-week recall 

v) INDONESIA- Individual Coded by 1.300 children 2-3 fimes/wk.
(MORVITA) individual 

vi) INDIA* Clusters 2 colors 206 clusters I/I weekMadurai 
15.419 children I-week recall 

B. OTHER TRIALS 

i) INDONESIA' Villages No 450 villages 9-13th monthAceh 
29,430 children I-week recall 

ii) NEPAL"' Subdistricts No 16 subdistricts 2/2 weeksJumla 
7.197 children 2-week recall 

iii) Nepal* Wards No 100 wards 12/12 months(NVACSP) 
60,000 children ? 

iv) INDONESIA' Not random Yes 2 areas 12 months 
11,200 children point prevalence 

200,000 IU (100,000 IU for children < 12 mo. age given every six months).

200,000 IU (100,000 IU for children < 12 mo. age given every Fbur months).
"" 50-, 100-, or 2)0,000 IU once for < 6 me., 6-11 o., 12 o. ages, respectively, in a single dosing.
Weekly low dose of 8,333 IU.
 
Continuous dose of 210 pg (about 700 IU) daily from fortified MSG potentially available.
 



VITAMIN A MORBII)ITY ANI) NIORTALITY STUI)IES 
Report oea joint WiO/USAll1)/NE ('onvultation of 'rincipal Inve'tigators 

May 28-29, 1991, (;enev'a, Switzerland 

TABLE 4. COMPLETENESS OF FOLLOW-UP AND
 
IMPLEMENTATION
 

Did not receive
 
Study Lost (o Follow-Up at least 2 loses
 

Acch, Indonesia 111" 	 221/ 

Suldanl 141/ 	 (included in 14%) 

Ilyclallad '? 	 42(/ 

Sarlahi (N NIPS) about 7%/( 	 714 

NIadurai about I(0/ 	 (about I(0 Missed II 
15 of 52 weekly (loses) 

VITAMIN A MORBIi)ITY AND MORTALITY STUDIES 
Report of a joint WhlO/USA 1)/NEi Consultation of Principal In vetxigators 

May 28-29, 1991, Geneva, Switzerlaind 

TABLE 5. REQUIRED TOTAL SAMPLE SIZE 

Control 	 Reduction in mortality 
Mortality, 

rate 	 30r 50(4 

10/ .()(1 	 40.(0) 13.20() 

20/I ,000 	 20,000 6.60(1 

These numbers asumnw the olo inc conditions: 
(i) T"x -sidedl test o1 trealcd vs. control mortalitV at le\el ot significance (.0)15. 
(ii) Po\kcr of (.,8 to detct a ,pccificd redluctiolr in mortalily due to treatment. 
(iii) An inflation factor in sample si/c of 3) percent to account or1tpososible 	 effect of' clusters 

as tail of' randomi/atioi. (Note: A 3(0 -eiccnt (actor docs not apply to the Sudan study 
because the unit o[I radlohnli/atioi \was the lhmOIsehold anld tihe re&tiivd correction factor, 
thCreforC. \kotuld he snallcr.) 

(iv) ILqtIal inmbers o' treated ard control children. 

P.C'-,i2tU" ( riY -,j ..I 


