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EXECUTIVESU~RY

The purpose of thIs tnp was to attend and partIcIpate m the Meetmg of TechnIcal Partners m the
EvaluatIOn of IMCI Impact The objectIves of the meetmg were 1) to define and, If possIble,
resolve questIOns about the desIgn of evaluatIOns of IMCI Impact and 2) to develop a work plan
among technIcal partners for the further development of the desIgn and methods for evaluatIOns
ofIMCI Impact

Day 1 of the meetmg was devoted to a reVIew of IMCI core mdIcators, presentatIon of a
framework for IMCI evaluatIOn mcludmg four desIgn scenarIos, a presentatIOn of cost Issues m
IMCI evaluatIOn, and m-depth dIScussIons of three evaluatIon scenarIOS WIthIn thIs context, thIs
reporter presented the JHU proposal for a scenarIO IV (probabIlIty 10ngItudmal expenmental
comparIson) desIgn for evaluatmg the effectIveness of the IMCI approach to health care delIvery
ThIs proposal was developed under an eXIstmg BASICS-JHU subcontract

On Day 2 the partIcIpants were dIvIded mto two smaller workIng groups Each group was asked
to IdentIfy and assess Important desIgn Issues further wIth regard to evaluatIon ScenarIOS I
(longItudmal wIthout a comparIson group) and IT (cross sectIOnal wIth geographIc comparIson)
WHO WIll produce an offiCIal report of the meetmg that WIll focus on the Day 2 outcomes

Wrap-up of the meetmg mcluded 1) a delmeatIOn of Important cntena m sIte selectIOn for IMCI
Impact evaluatIon and a dIScussIon of pOSSIble sItes meetmg the cntena and 2) IdentIficatIOn of
next steps The next steps mclude 1) productIOn of the meetIng report (wIthIn one month), 2)
draftmg of gUIdelmes (wIthIn two to three months) for ScenarIOS I and IT evaluatIOns of IMCI
Impact, 3) WHO IS to work closely WIth groups, Includmg JHU, that are desIgnmg ScenarIO III
and IV studIes, and 4) WHO IS to develop a draft advocacy document for mobIlIzmg donor
support and partners for the further conduct of IMCI Impact evaluatIon studIes

BACKGROUND

The IMCI approach of delIvermg health care to young chIldren was developed by WHO and
UNICEF to buIld on and mcrease the successes of ItS vertIcal dIsease control programs for
pneumonIa, dIarrhea, malarIa, vaccme preventable dIseases and malnutntIOn ThIs development
was m response to recognItIOn of the defiCIencIes In patIent care and the IneffiCIencIes m the
health system mherent m a vertIcal approach to dIsease control The full IMCI approach mcludes
three components 1) ImproVIng health worker skIlls through the development and use of
gUIdelmes In the mtegrated management of chIldhood Illness at first-level health faCIlItIes, 2)
Improvmg the health system to support IMCI, and 3) Improvmg chIld care at famIly and
commumty levels In 1995, gUIdelInes were finalIzed for the mtegrated management of chIldhood
Illness at first-level health facIlItIes In 1996, WHO and UNICEF Issued a course for health
workers to be tramed m the use of these gUIdelmes and traInIng was begun m several countnes
As of December 1997, IMCI had been mtroduced m 12 countnes, completed early
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lillpiementatton In 23 other countnes and undergone expanded ImplementatIon In a further SIX
countnes

TechnIcal partners have supported WHO and UNICEF In ImplementIng the IMCI strategy In
IndIVIdual countnes and In evaluatIng and ImprOVIng the IMCI gUIdelInes The gUIdelInes were
developed based on SCIentific eVIdence and evaluatIOns of theIr effectiveness A recent
supplement (Volume 75 Number 1,1997) of the Bulletzn ofthe WHO contnbuted to the
contInuIng SCIentIfic dIalogue regardIng IMCI A meetIng entitled "Operations Research on
Integrated Management of ChIldhood Dlness" was held at BASICS In February 1997 and helped
to define pnonty areas for operations research needed to advance the IMCI strategy, mcludmg
studIes of the Impact of IMeI The current meeting was held to advance the development of
studIes of IMCl's Impact further

PURPOSE AND OBJECTIVES OF THE MEETING

The purpose of the meetIng was to bnng together technIcal partners to advance the development
of study deSIgns for evaluatIng the Impact of the IMCI approach on health outcomes

The objectives were

1) To define and, If possIble, resolve questions about the deSIgn of evaluatIOns of IMel
Impact, and

2) To develop a work plan among technIcal partners for the further development of the
deSIgn and methods for evaluatIons of IMel Impact

PROCEEDINGS OF THE MEETING

Summary of PresentatiOns and HighlIghts

Day 1 consIsted of nIne presentatIons

1) IntroductIons and meetIng objectIves

The meeting objectives were presented

2) An overvIew of IMCI ImplementatIOn strategIes affectIng evaluatIon deSIgn

IMCI Implementation to date was revIewed The three IMCI components (Improve health
worker skIlls, Improve health systems, Improve famIly and communIty practIces) were
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revIewed The farruly and commumty practIces component IS the least well-developed
PossIble areas for mterventIOn and an ImplementatIOn strategy were dIscussed

3) A reVIew of IMCI core mdIcators and theIr strategIc development

The core mdICators (AppendIx C) and the prmcIples behmd theIr development were
presented A workIng group consIstmg of members from WHO, UNICEF, BASICS and
USAID selected a lImIted set of core mdIcators whIch emphasIze routme momtonng at
the dIstnct level CollectIOn and use of these mdIcators WIll be supplemented by penOdIC
surveys and operatIOns research The emphasIs on dIstnct management acknowledges the
mcreasmg responSIbIlItIes of dIStnCtS for planmng and budgetmg for health actIvItIes, the
role of dIstncts m IMCI ImplementatIOn, and the need for a rapId alert system that
supports local actIon As such, the mdIcators address the full range of IMCI Issues, yet are
of low cost to collect and are meant to flag problems for further mvestIgatIOn rather than
provIde detaIled mformatIOn on theIr own

DIscussIOn followmg the presentatIon focused on whether evaluatIOns of IMCI Impact
should attempt to analyze the Impact of each ImplementatIon phase or component
separately One strategy mIght evaluate IMCl's Impact at dIfferent SItes, each of whIch
was m a dIfferent ImplementatIOn stage Some felt that perhaps It IS premature to attempt
an effectIveness study pnor to full ImplementatIOn of IMCI, mcludmg the commumty
component

4) A framework for IMCI evaluatIon, mcludmg four evaluatIOn deSIgn scenanos

A framework for evaluatmg the Impact of IMCI (AppendIx D) was presented The pomt
was made that IMCI bundles together several mterventIOns, each of whIch has been
shown to be efficacIOus agaInst a partIcular health problem EvaluatIons of IMCI should
detefffi1ne the efficacy of the bundled health mterventIOn package, and whether the IMCI
approach IS effectIve m reducmg populatIOn-based chIld mortalIty m real-lIfe settmgs

DISCUSSIon partICIpants asked how IMCI IS dIfferent from current health programs that
mclude workers who are well-traIned m ARI, EPI, CDD and nutntIOn management ThIs
IS relevant to the selectIOn of an appropnate companson group for an evaluatIOn of IMCI
Impact, and pomts to the chOIce of a companson area WIth a well-functIomng standard
health program

5) Cost Issues m IMCI evaluatIOn

Important cost Issues to be mcluded m an evaluatIOn of IMCI Impact mclude health
program finances, effiCIency (the lmk between cost and Impact) and eqUIty WhIle costs
mclude proVIder costs, utIlIzatIon costs and behaVIOr costs, the evaluatIOn should
emphaSIze mcremental proVIder costs (by aCtIVIty, source, operatIonal level and tImIng,
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1 e start-up or recurrent) PossIble data sources mclude routme mformatIOn systems,
health faCIlIty surveys and m-depth mtervIews The CIrcumstances m the study settmg
must be well documented to support a statement of generalIzabl1Ity The MOF should be
mvolved as well as the MOR

DIscusSIOn emphaSIzed that costs should be documented at the health faCIlIty level, rather
than focusmg on donor mputs It was clanfied that, whIle a smgle mdIcator such as
mortalIty or DALYs IS needed for presentatIOn to donors, these need to be translated mto
appropnate language for presentatlon to dIfferent audIences, mcludmg the commuruty

6) EvaluatIOn Scenano I

The ScenarIO I study SIte and deSIgn (AppendIX F, longItudInal before-after WIthout a
comparIson group) were descnbed DISCUSSIOn pomted out that tills may be a good SIte to
focus on cost effectIveness smce mortalIty IS relatlvely low and other mdIcators are also
at good levels Generallzabl1lty may be lIffilted due to the lack of malana and measles

7) EvaluatIOn Scenano II

The Scenano II study site and deSign (AppendIX G, cross sectlonal WIth a geographIc
comparIson group) were descnbed RlgWIghted pomts mcluded that mortalIty can be
assessed m SItes where the demographIc surveIllance system IS m operatIOn, morbIdIty
Impact should aVOId facIltty data and could focus on proxy mdIcators of behaVIOr change,
process Impact should focus on trends m mdIcators of servIce proVISIon, qUalIty,
utllIzatlon and coverage, the effectlveness of IMCI m thIs settlng WIll be dnven by hIgh
UtlltzatIOn and qUalIty of servIces and by the efficacy of IMCI antl-malanal InterventIOns,
and usmg thIs study deSIgn to deterrnme the plaUSIbIlIty ofIMCI's Impact on mortalIty
reqUIres analyzmg the process IndIcators and confoundmg factors

8) EvaluatIOn ScenarIO IV

The Scenano IV study deSIgn (probablhty longItudInal expenmental-geographIc
comparIson) was descnbed DISCUSSIOn focused on when post-mterventlon data collectlon
should begm and on the sample SIze reqUIrements for both the baseltne-final household
surveys and the mtermedIate sIx-monthly surveys It was felt that the mterventlon should
be well underway pnor to begmnmg post-mterventlon data collectIOn, and that sample
SIze should be suffiCIent to accommodate both WIthIn and between group compansons

9) A dISCUSSIon of mformatIOn needed for IMCI evaluatlon efforts to prOVIde useful
Informatlon to the global health commuruty

ThIs summary presentatlon hIgWIghted that expenence WIth the IMCI strategy IS too
hffilted at thIs pomt to measure ItS Impact on mortalIty A step-by-step evaluatlon IS
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needed untIl we better understand what IMCI IS and what should be evaluated However,
we should take advantage of our current posItIon at the early stages of IMCI
ImplementatIOn to gather baselIne data on mortalIty Impact evaluatIOns should use the
best expenmental desIgn whenever possIble and thIs should Include randOmIZatIOn of
study areas to expenmental and comparIson groups No one study WIll be generalIzable to
all sItuatIons, therefore three to five studIes are needed covenng dIfferent sItes and
sItuatIons FInally, too early or poorly conducted evaluatIons could harm the future of
IMCI

Summary of Group DIscussIOns

Day 2 was devoted to smaller work group In-depth dIscussIOns of study desIgn Scenanos I
(longItudInal before-after wIthout a companson) and II (cross sectIOnal wIth comparIson, USIng
retrospectIve longItudInal data for plausIbIlIty) Study DesIgn I IS useful In sItuatIons where there
IS aVaIlable baselIne InformatIon, where IMCI has already been started and when resources or the
sItuatIon do not favor InclUSIOn of a comparIson group Its advantages are that It IS rapId and low
cost to perform DIsadvantages are that program ImplementatIOn may faIl dunng the course of
the study and the findmgs can proVIde only adequacy statements (e g , malnutntIOn rates are
decreaSIng m the IMCI servIce area)

Study DesIgn II IS of lower nsk because the health program IS known to be functIOnal pnor to
study ImplementatIOn StabIlIty In the study area, both polItIcal as well as In other ways (e g , no
recent epIdemIcs, no refugees or urbanIzatIOn and mInImal mIgratIOn) wIll also lower the nsk
Incurred by the study The maIn dIsadvantage of thIS desIgn IS the long delay before results are
avaIlable The study SIte should preferably have hIgh mortalIty at baselIne SInce thIS IS the maIn
IndICator of Interest ComparIson dIStnCtS should be comparable to IMCI dIStnCtS pre-IMCI wIth
regard to the under-5 mortalIty level SelectIOn of the companson area can be conducted In a
staged process, wIth InItIal selectIOn of pOSSIble areas based on regIOnal data (IncludIng proxy
data such as SOCIO-eCOnOmIC status), and subsequent fine tunIng of the selectIon based on dIStrICt
level morbIdIty data DIstnct-level mortalIty data would have to be obtaIned through speCIal
surveys, or perhaps by coordInatIng WIth and upgradIng a planned DHS WIth addItIonal
resources Some partICIpants felt It was Important to evaluate IMCI In a settIng WIth other
eXIstIng health InterventIOns, especIally the Bamako program In thIs case, IMCI would be added
to some dIStnCtS and not others, to compare Bamako plus IMCI to Bamako WIthout IMCI

IMCI should have been In the maIntenance stage for three or more years pnor to study onset
WIth, at mInImum, adequate ImplementatIOn of Component 1 (ImproVIng first-level health
worker performance through use of the IMCI case management gUIdelmes) and adequate
ImplementatIon of at least some elements of Component 2 (Improvmg health system
performance, WIth emphasIS on the prOVISIon of an adequate supply of essentIal antIbIotICS and
antImalanals) It was felt that the study could proceed pnor to ImplementatIon of Component 3
ThIs POInt led to some controversy dunng the follow-up general dIscussIOn, but the OpInIOn of
Workmg Group II preVaIled m the larger group It was felt that adequate ImplementatIOn of !Mel
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Components 1 and 2 should lead to decreases In under-5 mortalIty gIven adequate access to and
unlIzatIOn of servIces Also, the elements to be Included In Component 3 have yet to be
adequately defined, they wIll lIkely vary greatly across commumtIes, and many commumnes WIll
In any case have Implemented some InterventIOns that are companble WIth IMCI

CONCLUSIONS OF THE MEETING AND NEXT STEPS

It was concluded that no one study wIll answer all questIOns nor be generalIzable to all SItes or

SItuatIOns regardmg the Impact of IMCl Three to five studIes 10 dIfferent SItes covenng dIfferent
SItuatIOns are needed StudIes should be conducted 10 a staged fashIon as IMCl IS Implemented
and should eXaIIllne the full range of mtermedlate and final outcome mdIcators WhIle a Scenano
N study deSIgn IS needed to provIde the most valId data regardmg mortalIty Impact, other
deSIgns can proVIde useful mformatIOn 10 a more nmely fashIon and help document the
expenence WIth !Mel

StudIes should be conducted 10 dIverse regIOns, mcludmg AfrIca, South ASIa and the Amencas,
and 10 dIverse dIsease settIngs, Includmg those WIth and WIthout malarIa The effects of eXIstmg
servIces, such as the Bamako ImnatIve, and other effect modIfiers should be eXaIIllned EssentIal
SIte charactenstIcs mclude the adequate and tImely ImplementatIOn of IMCI, a suffiCIent
populatIOn SIze and the avaIlabIlIty of partners to help conduct the study DeSIrable SIte
charactenstIcs mclude hIgh mortalIty areas WIth aVaIlable costmg data PolItIcal and other types
of stabIlIty are deSIrable, and are especIally Important for the conduct of large-scale randoffilzed
tnals

Next steps mclude

1) ProductIOn by WHO of an offiCIal report of the meetIng WIthIn one month,

2) Draftmg of genenc gUIdelmes for Study ScenarIOS 1 and 2 WIthIn two to three months,

3) WHO wIll work closely WIth groups desIgmng Scenano 3 or 4 studIes, and

4) WHO IS to develop an advocacy document descnbmg the set of deSIrable studIes and the
need for these to help mobIlIze donor support and techmcal partners
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PARTICIPANT LIST

Dr CecIlIa Acum, De La Salle UnIVersIty, PlnlIppmes

Dr Don de SavIgny, TanzanIa EssentIal Health InterventIOns Project, Tanzania

Dr Joseph FoumbI, UNICEF, USA

Dr Jean-PIerre HabIcht, Cornell UnIVersIty, Ithaca, USA

Dr Henry Kalter, Dept of InternatIOnal Health, The Johns Hopkms UnIVersIty, BaltImore, USA

Ms Margaret PlnllIps, Cambndge, USA

Dr Patnck Vaughan, InternatIonal Center for DIarrheal DIsease Research, Bangladesh

Dr Cesar Victora, UnIversidade Federal de Pelotas, Brazl1

Dr John Walley, Nuffield InstItute for Health, UK

WHO SecretarIat

CHD

Dr JennIfer Bryce

Dr Jose Martmes

Dr Tlnerry Lambrechts

Regional Offices

Ms Suzanne Verver, WHO Tanzania
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CONFERENCE AGENDA

Day 1 (AprIl 15, 1998)

Mornmg sessIOn

900-930
930-10 00

10 00-10 15
10 15-10 30
10 30-11 00
11 00-11 20
11 20-11 40
11 40-1200
1200-1230
1230-200

Welcome and mtroductIOns (J Bryce)
!MCI ImplementatIon Strategies and OpportumtIes for Evaluation (J Bryce!J
Martmes)
!MCI core mdlcators (J Foumbl)
DISCUSSIOn
Coffee break
Framework for !MCI EvaluatIOn and Country Scenanos C Vlctora)
DISCUSSIOn
Cost Issues m !MCI Evaluation (M Phtlhps)
DISCUSSion
Lunch

Afternoon session

200-230
230-300
300-330
330-400
400-430
430-500
500-530

Scenano I (hlstoncal) C Vlctora)
DIScuSSIon
Scenano IT (geographtcal) (D de SavIgny)
Coffee break
ScenarIO N (stepped wedge) (H Kalter)
DISCUSSion
InformatIOn needed for thIS evaluatIOn to be useful globally (P Vaughan)

Day 2 (AprIl 16, 1998)
Mormng sessIOn

830-900
900-1230
1230-200

ReVIew of expected outcomes and defimtIOn of small groups C Vlctora)
Small Group Work
Lunch

Afternoon sessIOn

200-300
300-340
340-400
400-500
500-530

Small Group Work
Small Group PresentatIons (20 mmutes each)
Coffee break
DISCUSSIOn
Summary and Next Steps (J Bryce)
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TOPICAL LIST OF CORE INDICATORS FOR IMCI MONITORING AND EVALUATION
(25 March 1998)

HEALTH WORKER SKILLS
Assessment
1 Child assessed for four general danger signs
2 ChIld assessed for the presence of cough, diarrhoea, and fever
3 Child's weight checked uSing a growth chart
4 Child's vaCCination status checked
5 Caretaker of chIld under two years of age asked about breastfeedlng and

complementary foods
Correct treatment and counsellmg
6 Child needing referral IS referred
7 Child needing oral antibiotic and/or antlmalanalls prescnbed drug(s)

correctly
8 Caretaker of child with diarrhoea and no dehydration IS advised to give

extra fluids and continue feeding
9 Child leaves faCIlIty With all needed vaCCinations
10 Caretaker of child who IS prescnbed ORS and/or oral antibiotiC and/or an

antlmalanal knows how to give the treatment

HEALTH SYSTEM SUPPORTS FOR IMel
Supervision
11 Health faCIlity received at least one supervisory VISit dunng the prevIous

four months
Drugs, eqUipment and supplies
12 Health faCIlity has all essential equipment and matenals for IMCI
13 Health faCIlity has all essentlallMCI drugs avaIlable
14 Health faCIlity has the eqUipment and supplIes to provide full vaccination

services
IMCI training coverage
15 Health faCIlities With at least 80% of health workers who manage children

trained In IMCI

CARETAKER SATISFACTION

16 To be determined at country level

CHILD CARE AT FAMILY AND COMMUNITY LEVELS*

Nutntlon
17 Child under 4 months of age IS exclUSively breastfed
18 Child aged 6 - 9 months receives breastmllk and complementary foods
ImmUnization
19 Child 12 - 23 months of age who IS vaccinated against measles before 12

months of age

*These proposed mdlcators may need to be adapted when more IMCI mterventlons to Improve child care at
family and commumty levels become available



DEFINITIONS OF CORE INDICATORS FOR IMCI MONITORING AND EVALUATION

25 March 1998

TITLE DESCRIPTION OF INDICATOR
NUMERATOR

DENOMINATOR

MPROVED HEALTH WORKERS' SKILLS (for the management ofchtldren 2 - 59 months ofage)
1 The proportion ofchIldren assessed for Number ofchIldren seen who are assessed for danger signs (IS the chIld able to dnnk or breastfeed,

the four general danger signs does the chdd vomit eveIYthlng, has the chdd had convulsIOns, IS the chIld lethargiC)
Number of chddren seen

2 The proportion ofchIldren assessed for Number ofchIldren seen who are assessed for the presence of cough. dian hoea. and fever
the presence of cough, diarrhoea, and Number of children seen
fever

3 The proportIOn ofchIldren who have Number ofchddren seen who have their weight checked usmg a growth chart
ASSESSMENT their weight checked usmg a growth Number of chddren seen

chart
4 The proportIOn of chddren who have Number of chddren seen who have theIr vaccination card checked or who are asked their vaCCinatIon hIstory

their vaccmatlon status checked Number of children seen

5 The proportIOn ofchIldren under two Number of chIldren under two years of age whose caretakers are asked If they
years ofage whose caretakers are asked breastfeed thiS chdd and whether the chdd takes any other food or flUIds
about breastfeedmg and Number ofchddren under two years of age seen
complementary foods

6 The proportion ofchddren needmg Number ofchildren with a vahdated c1asslficatton of severe dIsease needmg referral
referral who are referred (severe pneumoma or very severe dIsease, and/or severe dehydratIon with any other severe c1aSSlficatlon, and/or

severe perslstant dIarrhoea, and/or very severe febnle dIsease, and/or severe comphcatcd measles, and/or
mastOIditIS, and/or severe malnutntlOn or severe anaenlla) who were refclled

Number ofchddren with a vahdated claSSificatIon of severe dIsease needlllg referral

CORRECT

TREATMENT 7 The proportion of chddren who do not Number of chddren With vahdated claSSifications, who do not need urgent referral,

AND need urgent referral, who need an oral who need an oral antibiotiC and/or an antlmalanal

;::-OUNSI:L1NG antibIOtiC and/or an antlmalanal who (pneumoma, and/or dysentery, and/or malana, and/or acute ear infectIOn,
are prescnbed the drug(s) correctly and/or anaemia m high malana nsk areas)

who are correctly prescnbed them, mcludmg dose, number of tImes per day, and number of days
Number of chddren With vahdated claSSificatIOns who do not need urgent referral,

who need an oral antibiotiC and/or an anttmalanal

8 The proportIOn ofchIldren With Number of chddren With vahdated claSSIfications of dIarrhoea with no dehydratIOn
diarrhoea With no dehydration whose whose caretakers are adVIsed to give extra flUId and contIOue feedmg
caretakers are adVIsed to give extra Number ofchildren With vahdated claSSificatIOns of diarrhoea WIth no dehydratlon
flUId and contmue feedmg

~



TITLE DESCRIPTION OF INDICATOR
NUMERATOR

DENOMINATOR

9 The proportion of sIck children who Number of sick children who leave the HF with all needed vaccmatlons

CORRECT
leave the HF with all needed Number of sick children seen
vaccmations

TREATMENT
AND

10 The proportion of children prescnbed Number of chIldren prescnbed DRS, and/or an oral antibIOtic and/or antlmalanal whose CTs know how to gIVe
COUNSELING

DRS, and/or an oral antibIotic and/or the treatment. mcludmg the amount. number of times per day. and number of days
(CONT)

antlmalanal whose caretakers (CTs) Number of chIldren prescnbed DRS and/or an antibiotic and/or antlmalanal
know how to gIve the treatment

MPROVFD HFALTH SYSTEM SUPPORTS FOR IMCI

11 The proportion ofHFs WIth IMCI- Number ofhealth facIlIties With IMCI-tramed HWs that received
tramed health workers (HWs) that at least one chmcal supervIsory VISit dunng the prevIous 4 months

SUPERVISION receIved at least one chmcal Number of health facilities With IMCI-tramed health workers
supervisory VISit dunng the preVIOlI':> 4
months

12 The proportIOn of HFs that have all Number ofhealth faclhtles with all needed eqUIpment and matenals
needed equipment and matenals (acceSSible welghmg scale, hmmg deVice, mother's card, child health cards, IMCI chart booklet, patient recordmg
available on the day ofcontact form. stock cards or drug logbook. source of clean water, supplIes to mIx DRS) available on the day of contact

Number of health faCIlIties contacted
DRU(J~,

()LJII'MINIAND 13 The proporlion of IIFs that have ORS, Number of health facIlIties With ORS, and all first line and pre-I efell al anlJblOtl(.S and
SUPPLIES and all first-line and pre-referral antlmalanal (as recommended 10 the natIOnal adaptation of the IMCI chlllcal gUidelmes)

antibIotics and antlmalanal avaIlable on available on the day of contact
the day of contact Number of health facilities contacted

14 The proportIOn of HFs that have the Number of health faCilities that have the eqUIpment and supphes to proVide full
eqUIpment and supphes to proVIde full vaccmation services (functlOnmg refngerator, functlonamg stenlyzer, needles/syrmges, refngerator temperature
vaccmatlon servIces on the day of chart. temperature chart up-to-date. and bcg. opv. dpt. 'IT. measles vaccmes) available on the day of contact
contact Number of health faclhties contacted

15 The proportIon of first-level health Number ofhealth faclhtles with at least 80% ofhealth workers managmg chIldren
MCI TRAINING faclhtles With at least 80% ofhealth who are tramed m IMCI

COVERAGE workers managmg children tramed 10 Number of health faclhtles
<> IMCI

.~j',



TITLE DESCRIPTION OF INDICATOR
NUMERATOR

DENOMINATOR

CARETAKER 16 To be determmed at country level
SATISFACTION

\MPROVED CHILD CARE AT FAMILY AND COMMUNITY LEVELS (measured In the commumty)

17 The proportIOn of chIldren less than 4 Number of chIldren less than 4 months of age whose caretakers report they are exclusively breastfed
months of age exclusively breastfed Number of chl1dren less than 4 months of age

NUTRITION 18 The proportIOn of chddren aged 6-9 Number of chl1dren 6-9 months of age whose caretakers report that they receive
months who receive breastmllk and both breastmtlk and complementary food
complImentary foods Number of chtldren 6-9 months of age

19 The proportion ofchl1dren 12-23 Number of children 12-23 months of age who have
months ofage who were vaccmated wntten documentation of measles vaccmatiOn or whose caretaker report

IMMUNIZATION agamst measles before 12 months of vaccmatlon agamst measles between 9- I2 months of ace
age

Number of chl1dren 12-23 months of age

~
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IMCI Impact Evaluatwn - Mam Issues

Evaluation of the Impact of

Integrated Management of Childhood Illness

Design Issues

Introduction

• •
• Early stage of IMCI ImplementatIOn

• Desire to assess the Impact of IMCI on chIldhood morbidity and

mortalIty

• Need to coordmate with ongomg work on momtormg mdlcators and on

effectIvnessevaluatIOns



fMCIImpact EvaluatIOn - A/am fssue"

Characteristics of IMCI that will affect evaluation design

(J Bryce)

• Broad overall strateg)', encompassmg multIple mterventlOns

• Phased ImplementatIOn mtroductIon, early ImplementatIon, expansion

• DistrIct-by -distrIct approach

• Staggered mtroductlOn of mterventlOns

• VarIable constellatIon of mterventlons accross countrIes and distrIcts



IMCI Impact EvalulltlOn - 1~1llll1 Issue'!

Conceptual framework

• EmphasIs on summatIve, rather than formative evaluatIOn

• PublIc Health Efficacy or EffectIveness?

One efficacy study a hmlted area (populatIOn laboratory settmg)

3-4 large scale effectIveness evaluatIOns

• Stepwise approach to assessment of mdlcators

INDICATOR QUESTION EXAMPLE OF INDICATORS

ProvISIon Are the services • Number of health facilities offermg IMCI
available? activities per 100,000 populatIOn

• Proportion of the population wlthm 10
Are they acceSSible? km of a health faclhty with IMCI

actiVities
Is their quahtv • ProportIOn of health WOI kers with
satlsfactorv? approprIate case-management shills

Utilization Are the services bemg • Number of attendances of under fives per
used? 1.000 children

Coverage Is the target populatIOn • Proportion of under-fives m population
bemg reached? who were seen by a tramed health worker

Impact Were there • Time trends m chIldhood deaths
Improvements m disease • Improvements m breastfeedmg mdlcators
patterns or health- or m health care seekmg behaVIOrs
related behaviors?

EmphaSIS wIll be on Impact, but It IS essentIal to documentat

changes m provISion, utIlIzatIOn and coverage



IMCI Impact EvaluatlOll - A-fam !<i'llle<i

• Type of mference reqUIred (adequaL~, plauslblht), probablhh )

INFERENCE QUESTIONS

Adequacy design Have the programme goals been achieved?
Are trends movmg m the rIght directIOn?

Plausibility design Is It likely that the goals were achieved due to the programme?
("hkehhood")

Probablhty design What IS the statistical probablllt) that the programme had an
effect?

EmphasIs on evaluatIOns wIth adequacy and plausIblht) designs,
but probabIlIty desIgn may be possIble for efficacy study

• Close mteractIOn with donors and other decIsIOn-makers In order to promote
the Instrumental use of evaluatIOn results



Step I

Step 2

Step 3

Step 4

Step 5

fMCI Impact EvaluatlOll - J\falll I ..me'l

Example of step\vlse approach

PrOVISIOn (adequacy) Are I1\lCI HF available, accessible and of
appropnate quality?

DHT mformatlOn system or review of HF records

UtIlizatIOn (adequacy) Are Ij\;ICI HF used by the populatIOn?
DHT mformatlOn system or review of HF records

Coverage (adequacy) Did II\ICI reach an appropnate level of
coverage m the target populatIOn?

PopulatIOn-based surveys

Impact (adequacy) Were there Improvements m knowledge,
behavIOr, nutntlOn and health?

PopulatIOn-based surveys
Mortahty surveys
Revle\\ of hospital case-notes
Vital statistics
SurveIllance systems

Impact (plauslblhty) Is It pOSSible to rule out e'\.ternal causes as
bemg responsible for the observed Improvements m knowledge,
behavIOrs, nutntIOn and health?

Above sources, plus control group



a)

b)

c)

d)

IMCI Impact EvaluatIOIl - Alam l<t\ue\

Choosing a control group for plausibilIty analyses

Longltudmal (historical) design
HypothesIs ImplementatIOn of IMCI led to Improvements m Impact
mdlcators In relatIOn to levels prIOr to ImplementatIOn

Cross-sectIOnal (geographical) design
HypothesIs Impact mdlcators are better m areas where IMCI was
Implemented than m similar areas without IMCI

Longltudmal-control design
HypothesIs Areas where IMCI was Implemented show greater
Improvements m terms of Impact mdlcators than similar areas without
IMCI

Cross-sectIOnal mternal design
HypothesIs Impact mdlcators are better among mdlvlduals who were
reached by IMCI than among those who were not

• Useful only m conjunctIOn with other control groups



IMCI Impact EvaluatlOll - lv/am Issue<;

Questions Influencing the choice of controls:

• Does IMCI have an Impact when compared with areas where there are
few or no services?

• Does IMCI have an Impact on top of "typical" health services?

• How does IMCI compare with "best practice" services?

"Typical" and "best practice" services hkel~ to be the most useful
comparIsons



IMeI Impact £1 aluatuJIl - Mall1 lnue\

Choice of countnes: possible scenarios

• ScenarIO I.
• IMCI IS at the expansIOn stage
• Good qualIty baselIne data are avaIlable

... Longltudmal, before-and-after comparison

• ScenarIO II.
• IMCI IS at the expansIOn stage
• IMCI Implemented m some districts or provmces, but not

throughout the country

... Cross-sectIOnal geographical comparison

• SCenarIO III.
• IMCI IS at an early ImplementatIOn stage
• Some provmces wIll be reached earlIer than others
• Baselme data to be collected m a systematic way, and m a few

years the data collectIOn cycle would be repeated

... A longltudmal-control design would be possible
(final evaluatIOn results available after a few years)

• Scenario IV.
• IMCI IS at an early ImplementatIOn stage
• PolItIcal wIll to randomize the order m whIch provmces would be

enrolled
• BaselIne surveys m all provmces, to be repeated regularly
• Provmces wIll remam m the control group untIl IMCI

ImplementatIOn, when they wIll change to the mterventIOn group

... A probabilIty, longltudmal-control design would be possIble
(final evaluatIOn results a\-allable after a few years)

A combmatIOn of evaluatIOns m scenanos I-III would be desIrable
ScenarIO IV IS less lIkely
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C \MYFILES\WPFILES\IMCI EVAL SCE"lARIOS,COUNTRY SCENARIO SERGIPE

Scenario I

Sergipe State, Northeast Brazil

1 Background eligibility Information

1 1 Btlef description Serglpe has a population of 1 6 million and IS located In

Northeast Brazil, the poorest region In the country The capital IS AracaJu
(population 450,OOO) and two thirds of the state's population are urban

1 2 Infant mortality rate Indirect estImates put IMR at 53 per thousand for 1997,
21 mUnicipalities are Included In the natIonal list of crltlcal hlgh-IMR
mUnicipalities1

1 3 IMel Implementation Serglpe IS one of the fastest moving states In Brazil
regarding IMel Implementation The training component IS well under way
66 health workers (doctors and nurses) from 11 mUnicipalities have been
traIned so far and 16 more are beIng traIned each month The 8-day course IS
being used SupervIsIon activIties are startIng In Apnl 1998 However, little
has been achieved regarding the other two components of IMCI The drug
supply IS stili a problem

1 4 Partners The state government IS highly motivated IMClts also supported
by the federal government and by PAHO No other International agencies are
Involved

1 5 Probability of political stability over next 5 years The State Governor IS
likely to be reelected for four years from November Regardless of who Wins,
however, there IS a strong core team In the State's Secretanat of Health who
are willing to continue With IMCllmplementatlon

2 Availability of baseline Information

2 1 Mortality data Vital registration appears to be reasonably complete In the
capital and In other urban areas, but coverage In rural areas IS lower
Compared to indirect methods that give an estimated IMR of 53, the offiCial
figure for was 36, suggesting an overall under-registratIon rate of 32%

2 2 Morbidity data Two statewide representatl\ e surveys were earned out In
1989 (sample 1,043) and In 1994 (sample 1,329), uSing a methodology

The actual morta11tv levels m these mumclpahtles IS not known but thelf mclusion 10 the
11st IS based on SOCIoeconomIC 1Odlcators that are markers fOf hIgh IMR
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developed by the University of Pelotas Each survey covered the state's
capital plus 14 other mUnicipalities The data collected Included the
prevalence of malnutritIon, causes of health care seeking, hospital
admissions, dIarrhoea In the preceding two weeks The main results of these
surveys are shown In Table 1 A new survey IS planned for late 1998, which
Will also Include assessment of anemia

2 3 Coverage data The statewide surveys also proVided information on
coverage of vaCCinations, growth monitorIng, and on breastfeedlng
prevalences (Table 1) The 1998 survey WIll also provide data on coverage of
vitamin A supplementation and use of Iodized salt

2 4 Health services data The surveys proVided population-based data on use of
services In the last 3 months, and the Secretanat's information system
produces utIlization data As mentioned, the IMel supervision scheme Will
start soon

3 Study deSign

Due to the eXistence of baseline information on malnutntlon, breastfeedlng
and programme coverage, the proposed evaluation Will employ a longitudinal
deSign The possibility of also uSing a parallel geographical deSign will be
explored

31 LongltudlDal (hlstoncal)

3 1 1 DeSign TIns WIll conSIst of a before-and-after analysIs, based on the hypotheSIS that
IMel ImplementatIon WIll lead to Improvements m the mdIcators hsted below

312 Indicators The evaluatIOn wIll cover mdicators of servIces provlSlon (avaIlabIbty
and qualIty oftrammg), utIhzatlon, coverage and Impact on malnutntIon,
breastfeedmg and mortahtyl

3 1 3 Type of lDference The first level ofmference wIll conSIst of adequacy statements
indIcators of prOVISIon, UtIhzatIon, coverage and Impact WIll be compared WIth
pre-estabhshed goalsJ If achIevements m terms of adequacy cntena are satlsfactory,
a plaUSIbIlIty analySIS wIll be carned out TIns WIll entaIl attemptmg to rule out the
effect ofexternal factors that may have accounted for the observed Improvements

2 For a prehmmary h5t of mdlcators see Vlctora CO EvaluatIOn of the Impact of
Integrated Management of ChIldhood Illness DeSIgn Issues (WHO/CHD, unpublIshed
paper 1998)

If goals have not been defmed a pnon, the evaluation team WIll work WIth the state
Health Secretanat to define what would be reahstlc adequacy targets
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3 2 Cross-sectIonal (geographIcal) design The evaluatIOn mav also mclude a
cross-sectIOnal companson ofmuruclpalItIes with IMCI wIth others WIthout the
programme Smce the hlghest-nsk murucipahties m the state were smgled out for
early ImplementatIOn, the comparabIlIty between mterventlon and control
murucipahties may be affected ThIS desIgn WIll not be further pursued m the present
document but It may be developed m the future

4 Data collectIOn

The mam sources of data for the evaluatIon WIll mclude Health Secretanat reports (on
IMCI trammg and supervISOry actIVItIes, on utIlizatIon of health servIces), VItal
statIstIcs (mortalIty) and stateWIde surveys As mentIOned, stateWIde surveys were
carned out m 1989, 1994 and one IS planned for 1998 ThIs survey should be repeated
m 2-4 years, say m year 2001, to assess the changes m coverage and Impact assOCIated
WIth IMCI ImplementatIon

4 1 ProvISIon of servIces Data on aVaIlabIlIty ofIMCr (number ofHW tramed,
geographIcal dIstnbutIon) WIll be obtamed from State SecretarIat reports Quahty of
care (use ofmtegrated approach, correct treatment, mIssed Opporturuties for
unmumzatIon aVOIded, effectIve counselmg prOVIded), the eXIstence of supervISIOn,
and presence of drugs, eqwpment and supphes WIll be assessed from supemsIon
records and, If reqUIred, through HF surveys

4 2 Services utilIzatIOn UtIhzatIOn data WIll be denved from HF reports to the
Secretanat, as well as from small scale surveys, If aVaIlable The stateWIde survey WIll
also collect data on utIlizatIon

43 Coverage. Data on programme coverage (vaccmes, growth morutormg, ORT use,
mIcronutnent supplementatIOn) WIll be obtaIned through the stateWIde surveys

4 4 Impact. Four maIn Impact mdicators WIll be used

441 Mortahty informatIon on mortalIty WIll be obtaIned from the State's VItal regIstratIOn
system As noted, about 70% of deaths are registered and mformatIOn on tIme trends
In proportIonate mortalIty should be faIrly relIable ProportIonate mortalIty rates for
dIarrhoea, pneumoma/ALRI and measles WIll be recorded (malana IS not prevalent In

the state) Ifone assumes that under-registratIon IS relatIvely constant over tIme,
mortalIty rates may also be studIed

Smce no InformatIon on mortalIty was collected m the stateWIde surveys, and due to
the large sample SIzes reqUlred4

, assessment ofmortahty Impact WIll be restrIcted to

4 Under the sample size assumptlons discussed m Section 5, a survey covenng over 10000
live bIrths would be reqUired for detectmg a 20% reductlon m IMR from a baseline level
of 50 per thousand
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the use of VItal statIstics

442 HOspItal morbidity In prevIOus studIes III the regIOnS, hOSpItal records were
systematically revIewed to assess trends In hospItalIzations The same method wIll be
used to mvestIgate a possIble Impact on hospItal admIssIon rates due to dIarrhoea,
pneumoma!ALRI and measles

HospItal admIssIons (overall and cause-specIfic) were also measured In the statewIde
surveys, but smce less than 10% ofthe cluldren are admItted III a one-year penod, the

sample SIze reqUIrements for preCIse estimates of cause-specIfic admisslOn rates
would be very large Therefore, tIns method WIll not be used

4 4 3 MalnutrItIon Prevalences of malnutntlon WIll be assessed through the statewIde
surveys

4 4 4 Breastfeedmg The duratIon of exclusIve and partIal breastfeedmg will also be
measured through the statewIde surveys

4 5 External factors Data on confoundIng factors that mIght account for changes In the
IndIcators under study, includIng SOCIoeconomIC and demograpluc factors, water
supply, samtation., and other health Imtiatives, WIll be obtaIned through the stateWIde
surveys, as well as from populatIon censuses and from routIne government statIstICS
when applIcable

5 Sample sizes

5 1 MortalIty Data WIll be based on all regIstered deaths and will therefore not be subject
to samplmg error

5 2 HospItal morbIdIty A regIonal study In the NortheasrJ In 1990 showed that 30% of
mfant admIssIons were due to dIarrhoea, and 25% to ARI (these results are more
credIble than those reported m Table 1) To detect a 20% reductIon In these
proportIons, It WIll be necessary to reVIew J, 100 hospItal records at the begmnmg of
IMel unplementatlon and the same number agam after a few years (assumIng 5%
SIgnIficance and 80% power)

5 3 Survey-based mdlcators Table 2 shows the sample SIzes, In numbers ofclnldren
under five years, that would be reqUIred for detectIng Improvements of 10%, 20% and
30% In the mdIcators measured m the 1994 survey, usmg the baselme levels from that
year The shaded cells Inghhght samples larger than 1,330 clnldren, winch was the
sample sIze for 1994 and IS the planned sample SIze for the 1998 survey GIven the
relatIvely hIgh coverages for most mterventlons, and the relatIvely low prevalences of
malnutntIon, only Improvements of 20% or even 30% would be detected Changes m
dIarrhoea management wculd be the most dIfficult to detect, smce the mformatlon IS

S Vlctora CO, Olmto \HA, Nobre LC, Barros FC The recent fall m diarrhoea mortalIty in

Northeastern Brazl1 did ORT playa role? Health PolIcy and Planmng 1996 11 132-41
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based only on chIldren WIth diarrhoea m the precedmg fortmght

Table 3 shows the smallest improvement m each mdicator that would be detected
gIven two surveys WIth 1,330 chIldren each For SIX of the 11 mdIcators, only
improvements greater than 25% would be detected

There Play be some alternatlves for Improvmg thIS peSSImIstIc sample SIze scenano,
that ment further dIscussIOn For example, these may mclude

•

•

•

6

61

more stnngent defimtIOns ofvaccme coverage (cluld fully ImmUnIzed WIth
basIC scheme for all vaccmes, or all vaccmes gIven Witlun x months of
recommended age),

larger expected Improvements In weIght recordmg or In dIarrhoea
management,

mcreas10g the sample SIze ofboth surveys, or If tlus IS not possIble for the
1988 survey, 10creasmg the SIze of the 2001 survey

1NJik~~44 '-w~~1 Iu-¥¥¥ ~ '" 301 (J~~-~
Data analySIS " ~4)

The data analySIS wIll Include the follOWIng components

AnalySIS of mortalIty data. Yearly data on the cause-specIfic numbers ofdeaths and
the populatIon ofcluldren WIll be entered m a spreadsheet ProportIOnate mortalIty
and populatIon-based mortalIty rates WIll be calculated, and tIme trends WIll be
analyzed

6 2 AnalySIS of hospital morbidity As above, year by year data WIll be entered on a
spreadsheet and tIme trends 10 the proPOrtIOns ofadmISSIons due to dIarrhoea,
pneumoma!ALRI and measles WIll be calculated

63 Survey analyses Coverage IndIcators WIll be calculated 10 a comparable way for both
the 1998 and 2001 SL1I"Veys The results WIll be assessed through sIgmficance test10g
usmg standard statIstIcs (companson of two proportIOns or, for anthropometnc
mchcators, of two means) If the data allows, breastfeed10g duratIon WIll be analyzed
through SurvIval technIques

6 4 Plauslblhty analyses Changes m the above mdIcators WIll be further assessed
through multtvanate methods (such as lOgIStIC or multIple lInear regreSSIon, as
applIcable) to allow control of confound1Og factors For tIme trend data, SImulatIons
wIll be carned out to estImate the Impact of changes In such external factors

7 Time frame

IMeI is at an early implementatlon stage, and a stateWIde survey WIll be earned out
later thIS year Informatlon and prOVlSlon and UtllIzatIOn WIll be collected on a
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contmuous basIS, and It IS proposed that the state\"vlde survey should be repeated m
year 2001 Impact data should therefore be aVaIlable at the end of that vear

8 Budget

PrevIOUS surveys of SImIlar SIze m the regIOn have been budgeted at
US$30,000-40,000 Ifboth the 1998 and the 2001 surveys are covered by the present
budget, and addmg data analySIS costs, the hOSpItal survey and the reVIew of
secondary data, the complete IMCI evaluatIon should cost around US$ 100,000 If the
1998 survey IS financed separately (the State IS currently applymg for a federal
government grant for thIs purpose), the total cost to WHO/CHD would be around
U8$65,000 These are prelImmary estImates and do not cover external costs (e g,
consultants, travel outSIde the state, etc)

9 ConclUSions

Tlus scenarIO proVIdes a useful reflectIOn on what may be some of the constramts and
Opporturutles regardmg IMCI evaluatIons

91 RelatIvely low IMR and malnutritIon prevalences IMR IS already 50 per thousand,
although there are some lngh-nsk murucIpahtIes WIth lngher levels (yet to be defined)
Except for stuntmg wlnch affects 18% of the clnldren, the other nutntlonal mdIcators
have low prevalences The hkely Impact ofIMer on mortalIty or malnutntlOn WIll be
less than for less-developed scenarIOS MOrtalIty surveys are not feasIble, and one
must then rely on VItal statIstIcs

9 2 Reasonably good baselme coverages As Table 1 shows, basehne mdIcators of
coverage of vertIcal programmes are already quIte good, except for weIght recordmg,
breastfeedmg and dIarrhoea management Therefore, further mcreases m coverage
would be hmIted That would also restnct the pOSSIbIlIty ofIMCI Impact

93 Low study power to detect small Improvements As a consequence of the above
two statements, the study WIll have a relatIvely low statIstIcal power to detect
lDlprovements below 20% of the baselIne level

94 Rate ofIMCI Implementation Only 66 HW's have been trained so far, and 16 are
now bemg traIned each month, or about 200 a year The total number ofHW's m the
state IS well over 1,000 At thIs rate, a few years WIll pass before a hIgh trammg
coverage IS aclneved In addItIon, the 8-day tralillng course is bemg used mstead of
the 2-week course, wlnch mIght affect the quahty ofcare

9 5 Positive pomts On the posltlve SIde, the Secretanat staff appear to be lughly
motIvated, the state IS pohtIcally stable, VItal StatiStICS are reasonable and there WIll be
3 stateWIde representatIve surveys (1989, 1994 and 1998) by the tIme the evaluatIon
starts
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9 6 ConclusIOn The Serglpe SItuatIOn mav be typIcal of a certam group of states or
countnes Those WIth good baselme mfonnation and movmg rapIdly wIth IMCr are
the same where the Health MInIStry or SecretarIat staff are hIghly motIvated For that
very reason, they have alreadv set up qUIte effectIve vertIcal programmes and
achIeved good health mdicators, therefore restnctmg the possIble Impact ofIMCr

Nevertheless, a relatIvely mexpensive evaluatIOn can be carned out smce baselIne
mformatIOn IS a\ aI1able, thus makmg the evaluatIOn exerCIse worthwhIle Further
mfonnatlOn IS needed on the high-nsk murncipahties that have been pnontlzed for
IMCI ImplementatIon, for an m-depth study m these murncipahties may provIde
further mfonnatIOn on IMCI Impact
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Table 1 BaselIne mdlcators from the two statewide surveys Serglpe, 1989-94

Indicator -\ge group Survey
(months)

1989 1994
Percent of chIldren breastfed 6mos 35% 33%
Prevalence of underweIght < 5 yr 8% 5%
Prevalence ofstuntIng < 5 yr 16% 18%

Prevalence of wastmg < 5 yr 3% 1%
Growth card ownersmp(a) < 5 yr 23% 71%

Recent weight registered m growth chart(b) < 5 yr 5% 9%

DPT vaccme coverage 12-23 mos 58% 87%
Measles vaCCIne coverage 12-23 mos 84% 93%
DIarrhoea management (e) < 5 yr

Use ofrehydratlOn solutIon 28% 65%
Increased flUIds (d) 49%

ContInued feedIng (d) 48%
Annual rate of hospItal adnussIOns < 5 yr 87% 75%

ProportIon of hospItalIzatIons ARI < 5 yr 32% 49%(e)

DIarrhoea 31% 40%(e)

Notes a
b
C

d
e

Growth card seen by the mtervlewer

In the last 3 months

Use ofORS, salt and sugar solutIOn or nee water among cluldren With diarrhoea m the

precedmg two weeks
Infonnanon not collected In 1989
These results are odd, smce only 11% ofadnnsslons would be due to causes other than
ARl or diarrhoea A regIOnal hospital-based study m the Northeast m 1990 showed 30%
of adnnsslons for diarrhoea and 25% for ARl
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Table 2 Sample sIZes (number of chIldren under 5 years) reqUIred for detectmg a
slgmficant Improvement (5% slgmficance, 80% power. design effect of 1 5)

Shaded cells represent samples of 1.330 or more

Indicator BaselIne level Sample sIZes reqUIred for
(1994) detectmg Improvements(a) of

10% 20% 30%
f---

33% 4889Percent of chIldren breastfed for ~6 1247 563
months
Prevalence of underweIght(b) 5% 9207 2100 843
Prevalence of stuntmg(b) 18% 4678 1086 444

Prevalence ofwastm~b) 1% 15251 3450 1372
Growth chart ownershIp 71% 883 198 76
Recent weIght regIstered m growth chart') 9% 24845 6473 2992
DPT vaccme coverage(d) 87% 1220 150 (e)

Measles vaccme coverage(d) 93% 1246(ef) (e) (e)

Increased flUIds dunng dIarrnoea(g) 49% 12225 3034 1330
Contmued feedmg dunng dlarrhoea(g) 48% 12751 3171 1394
Annual rate ofhOSpItal admIssIons 75% 27668 6578 2771

Notes a

b

c

d

e
f
g

The estImates refer to reductIons m the "negatIve" mdlcators (e g , malnutnnon,
hospItalizatIons) and mcreases m the "posItIve" ones (e g , breastfeedmg, vaccmatIons,
ORT)
EstImates based on companson of two mean z-scores, transformed mto prevalences
below -2 z-scores
Glven the low baselme level of weIght chartmg, a more reahstlc sample SlZe estImatIon
would refer to a 100% mcrease, only 337 cluldren would then be requrred
Sample SlZes corrected for the fact that mdtcator wdl be measured for cluldren aged
12-23 months
Coverage would exceed 100%
Refers to an mcrease from 93% to 99%
Sample SIzeS corrected for the fact that 20% (esttmate) of the cluldren WIll have presented
dIarrhoea m the precedmg 2 weeks
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Table 3 Smallest changes that would be detected with a
sample survey of 1.330 chIldren under five years

IndIcator BaselIne level Detectable
(1994) change(a)

Percent 0 f chIldren breastfed for ~ 6 33% 18%

months
Prevalence of underwelght<b} 5% 26%

Prevalence of stuntmglb
) 18% 19%

Prevalence of wastmglb) 1% 32%

Growth chart ownerslup 71% 8%
Recent weIght regIstered m growth chart 9% 50%

DPT vaccme coverage(C) 87% 10%

Measles vaccme coverage(C) 93% 6%

Increased flUIds dunng dIarrhoea(d) 49% 30%

Contmued feedmg durmg dlarrhoea(d) 48% 31%

Annual rate of hOSpItal admIssIons 75% 43%

Notes a

b

c

d

The estImates refer to reductIons m the "negatIve" mdlcators (e g , malnutntIon.
hOSPltahzatIons) and mcreases m the "poSItIVe" ones (e g, breastfeedmg, vaccmatIons,
ORT) j ~v{. <h fbM J

• -<- ~ J.A lAA<--~ -7~k 4 r-~
Estunates based on companson of two mean z-scores, transformed mlb prevalences
below -2 z-scores
Sample SIzeS corrected for the fact that mdlcator Will be measured for chIldren aged
12-23 months
Sample SIzes corrected for the fact that 20% (estImate) of the chIldren Will have presented
dIarrhoea m the precedmg 2 weeks
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Scenario II

Morogoro Rural District, Tanzania

1 Background mformatlOn from an AfrIcan IMel Scenano

1 1 Brief descnptlOn Morogoro Rural Dlstnct In East Central Tanzama has a population
of 525 000 hvmg m 215 vlllages dispersed In an area of 19,250 km2 It IS typical of
poor rural distncts of the country There IS no urban capital or population covered by
the Dlstnct

1 2 Under-5 mortalltv rates Mortalltv data are available from a dlstnct based direct
Demographic Surveillance System (1)55) runnmg contmuously smce 1992 1 on a
sample of 100 000 m the Dlstnct Annual under-five mortality rates are estimated at
379 (males) and 344/1 OOO/year (females) Probability of death before age five (5qO)
IS 18 8% These 1995 directly measured rates m Morogoro Rural exceed those of
Tanzama from 1965 up to the present For 1997 the MOH and multi-lateral agencies
estimate Tanzama's natIOnal IN1R In the range of82 - 11'; per 1000 live births and the
natIOnal U5MR m the range from 126 - 161 per 1000

13 IMel Implementation Tanzama IS presently In early stages ofmtroducmg IMCl In

seven Dlstncts of which Morogoro IS the largest and most advanced In terms of IMCI
Implementation The trammg component IS well underway Tralnmg IS complete for
eight natIOnal master tramers for SIX Morogoro Dlstnct TOTs (doctors and climcal
officers assistant medical officers) and for 31 % (52/170) ofDlstnct health workers
(medical assistants rural medical aides and nurses) 43% (36 of83) health faCIlities
are tramed so far and offer IMCI services There are 117 front Ime workers remaIning
to be tramed before July 1999 The two week course IS bemg used Supervision
actl\ltles commenced Immediately after trammg and mstallatlon ot the first round of
tramees startmg m October 1997 Health facllltles With IMCI trained staff are being
mlmmally upgraded via community partiCipatiOn to support IMCI AJI tramed faCIlities
have received IMel equipment and now receive a monthly IMCI drug supplement kit
addItional to the EDP kit and regular supervision

I
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1 4 Partners The Dlstnct and DHMT are the Implementors of IMCI In the District all
government parastatal and NGO pnmary care facilities are bemg coverec. by IMCI
The dlstnct IS highly motivated toward IMCl It has made IMCI ItS tirst mterventlOn
priOrity and assigns the largest Single share ( 19%) of ItS annual mterventIon budget to
IMCI (US$ a33 per capita or US$ 2 20 per under 5 m 1998) About 41% of the
IMCI budget still goes to tramlng however thiS Will revert to IMCI servIces as more
IMel health workers come on Ime But even With thiS high commitment the IMCI
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budget allocatIon share (19~/o) IS less than the IMCI preventable disease burden share
(24%) IMCI I~ also supported techmcallv by the Mmlstry of HealthiTanzama
EssentIal Health InterventIons Program Canada's InternatIonal Development Research
Centre (IDRC) and WHO No other mternatlOnal agencIes are mvolved 10 IMCI 10 thiS
partIcular Dlstnct

I 5 Probablhty of political stabIlity over next 5 years Very hIgh However most
unpredlctablhty pertammg to the health sector wIll come from the health reform
movement towards decentralized pnonty settmg and resource allocation the new
sector-wIde approach to health fundmg (SWAp) by donors CIvIl servIce reforms and
retrenchment and the institutIOn oflay Dlstnct Health Boards over DH:rvfTs

2 AvailabilIty of baselme mformatlOn

2 1 Mortahty data Most (77%) of the burden of dIsease 10 Sub-Saharan Afnca IS
contnbuted by premature mortality and 23% by morbIdity DALY estImates mdlcate
':;0% of the total disease burden IS earned by under-fives 25% by mfants Hence the
chOice of mterventlon pnontles and the measure of theIr ultImate effectiveness wIll
lIkely be drIven largely by mortahty 10 the early years of !MCI 10 Afnca Vital
regIstratIOn IS non-existent In Tanzama and most of Sub-Saharan Afnca However
Tanzama IS nch 10 commumty based mortahty data denvmg from eIght dlstncts
(mcludmg two fMCI DIstricts Morogoro Rural and RufiJI Dlstncts) runmng large
scale contmuous longltudmal dIrect demographiC surveIllance systems (DSSs) With
verbal autopsy for all deaths (commumty and facIlity) m sentmel populations An
mcreasmg number of Afne-an countnes are also now runmng DSS at dlstnct scale For
Morogoro Rural Dlstnct mortalItv data bv age sex and cause are available on a
sample populatIon of 100 000 smce 1992 (over 500 under-tlve deaths per year from
the sample) In Morogoro DIstrIct, the top five causes of chIld mortahty are acute
febnle Illness Includmg malana acute dIarrhoeal dIsease pneumoma malnutntlOn and
AIDS In addItion at natlOnalleveI indirect demographiC and health surveys (DHS)
are conducted every two years provldmg lagged retrospective cross-sectIonal
mortahty and morbIdity data to the RegIonal level

22 MorbidIty data Surveys and data from the DHMTlHealth Management Information
System (HMIS) the DemographIC & Health Surveys the Morogoro DSS (A.MJvIP)
the UNICEF Child SurvIval & Development Program the Tanzama Food & NutntlOn
Centre and the EPlfNID programs proVide mformatlon of varymg qualIty on morbIdIty
mcludmg prevalence of malnutrition prevalence of anemIa causes of health care
seekmg a Id hospItal admISSions

23 Coverage data Surveys and data from the DHMTIHMIS the DHS the UNICEF
CSDP and the EPlfNID programs also proVide mformatlon ofvarvmg qualIty on
coverage of vaccinatIOns growth momtonng and breast feedmg prevalence StratIfied
commumty and faCIlIty based surveys In the TEHIP Health Systems and Health
BehaVIOurs research programs are funded and underway from 1998 - 2001
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2 of Health servIces data Data from the Morogoro DSS Indicates that 84% of deaths of
under-fives occur at home Of these 28% of under-five deaths had no pnor contact
with formal health facilIties In the Illness leadIng to death Preventable acute febnle
1llness (including malarIa) was the cause of 40% of the deaths In under fives who had
no contact wIth health facIlities desplte)8 % of the populatIOn bemg wlthm ) km (I
hour) of a health faclhty This feature and the high mortaltty In both attenders and
non-attenders Indicate gross under-utlhzatlon of eXistIng health facllttles and poor
qualtty servIces and referral at these facIlttles ImprOVing utilIzatIOn and qualIty Will be
Important process mdlcators for IMCI IfIMCI IS to have a chance to reduce under-five
mortaltty In the population at large It IS unltkely these weaknesses are unique to
Tanzania

3 Study deSign

Due to the eXistence ofbasehne Information on cause speCIfic mortality malnutrItIOn
breast feedmg and programme coverage the proposed evaluatIOn employs a
longitudinal deSign

3 1 Longltudmal (hIstorical) deSIgn (WIth geographic comparison)

3 I I DeSign ThIS can consIst of a before-and-after or trend analysIs based on the
hypotheSIS that IMCI ImplementatIon w1l1 lead to Improvements In Impact and process
IndIcators hsted below Mortality data from non-IMCI geographIC companson
dlstncts WIll be avatlable for the plausIbIlity analYSIS

3 I 2 Impact IndIcators At the hou'tehold leve/lmpact indIcators can address mortality
(all causeibroad cause/cause speCIfic chlld mortality) through contInUOUS demographIC
surveIllance and selected morbidIty (malnutntlon anemia) through periodiC surveys

3 I 3 Process Indicators At thefacllttv leve/ the evaluatIOn can cover indIcators of
quahty servIce proVISion eg qualIty of facIlitIes training supervISIon servIces and
referral proVIded adequacy of drugs and supplies prOVider compliance prOVIder
satIsfactIon costs coverage and community partiCIpatIOn At the lwu'telwld level
process measures start to blur With Impact measures but Include health seeking
behaVIour (eg early recognition and appropriate actIon for chIldhood Illnesses breast
feedIng ITN purchase maintenance and use by mothers and under-fives) IMCI
utlhzatlon user satIsfactIOn user L-ompllance access and eqUIty

3 I 4 Type of mference The first level of Inference will consIst of adequacy statements The
prol.e.... md,l.afor\ of prOVISIon utIlizatIOn coverage etc can first be compared WIth
pertormance standards If achievements In terms ot adequacy crltena are satIsfactory
a plausibIlity analYSIS can be carned out ThiS wlll entad attemptmg to rule out the
effect of external factors that may have accounted for the observed Improvements In
Impact md,l.afor\
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4 Data collectIOn

4 I Health Impact Indicators

4 1 I Mortahty InformatIon on mortahty 10 under-fives can be obtaIned from two lMCl
and any of SIX non-lMCI DIstrIcts runnmg already funded continuous communIty
based DSS The DSS can provide informatIOn on time trends 10 propomonate
mortahty rates for acute febrIle tllnesses mcludmg malarIa dIarrhoea pneumoma
malnutrItIOn anemm and measles with the usual caveats for verbal autopsy Nested
case-control studIes of deaths could be used to assess rIsk factors associated With
IMCI users and non-users wlthm the fMCI DIstrIcts

4 I 2 Hospital morbIdity Faclltty based morbidIty and mortahty data m Afnca IS subject to
enormous bIas For IMCI perhaps such data should only be collected to examIne the
Impact ofIMCI on ImprovIng referral (Ie a process mdlcator) When facIlity
uultzatlOn IS low as It IS In Afnca It IS not eVIdent that a reduction or an mcrease IS the
deSIred outcome

4 I 3 Community morbidity Prevalence of malnutritIon anemIa and breast feedmg
practIces can be assessed through nutntlOn surveys

4 2 Process Indicators

4 2 1 Sources of data Data for the evaluation of process Indicators can 10clude
documentary analySIS of reports and HMIS returns (eg on fMCI traIn10g and
supervisory actiVIties on utIlIzation of health services) surveys For maximum
plausibIlity the survey sampl10g and pattern should be deSIgned m order to detect
trends In process and Impact measures over a 4 year penod WIth steadily Improvmg
qualIty and coverage of IMC'I ImplementatIon The analyses must feed regularlv back
to the DHMTs to assist m optImIzIng the delivery of fMCI

422 ProvISIon of Services Data on avallablhty ofIMCI (number ofHWslHFs tramed
geographIcal dlstnbuuon) can be obtained from DHMT reports Quahty of care (use of
mtegrated approach correct treatment mIssed oPPortumtles for ImmUnIzatIon
aVOided effective counselIng proVIded) the eXIstence of supervlslo., and adequacy of
drugs equIpment and supplies can be assessed from supervISIOn records and through
HF surveys If cost data can be reliably collected It WIll be useful In estimating cost
effectIveness of fMCI In Morogoro a cost-trackmg system has been Introduced m all
faCIlities
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UtilIzation of Services Utilization data can be denved from HF reports to the HI\.1IS
as well as from household surveys The DSS can also collect data on UtilizatIOn and
could Include nested case-control studies Household survevs Will be Important to
understand determmants of utilization

Coverage Data on programme coverage (vaccmes growth momtonng ORT use)
can be obtained through DHMT dnven surveys

External confoundmg factors Data on potentially confounding factors that might
account for changes In the health Impact and process indicators under study including
health reforms (e g user fees) epidemics (e g dysentery cholera) socioeconomic
and demographIc factors (e g SAPs) developments m other sectors (e g water and
sanitation) civil stnfe etc can be collected as appropnate Trends In under-five
mortality can be obtamed trom SIX "control" distrIcts In Tanzama running DSS without
fMCI

Sample sizes

Mortality Impact Indicators DSS data are usually collected on either a total or on
a large purposive but non-random sample of sub-dlstnct divIsIOns representmg the
major geographic and SOClo-economlC strata of the dlstnct All deaths In the sample
are mcluded (approximately 500 under-five deaths per year In the sample population at
baseline m Morogoro) The large sample sizes of DSS are more than adequate to
analyze the relatively frequent causes of under five mortality

~ 2 Survey-based Morbldltv and Process Indicators These should be elaborated at the
meetIng See section 7 for a prellmmary perspective

6 Data analysIs

The data analysIs can Include the followmg components

6 1 AnalysIs of mortahty data Yearly data on the cause-specific numbers of deaths and
the population of children can be entered In a spreadsheet and converted to
standardized years ofhfe lost (YLLs) ProportIOnate mortality burdens and
population-based mortality rates can be calculated and trends can be analyzed

6 2 Survey analyses Coverage indicators must be calculated In a comparable way for
bot, before and after surveys The results wlil be assessed through Significance testing
usmg standard statistics (comparison of two proportions or for anthropometnc
mdlcators of two means) If the data allow breastfeedmg duration Will be analyzed
through survival techmques

6 3 PlaUSibilIty .1Iltllvses Changes In the above mdlcators can be further asse<;sed through
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multIvariate methods (such as loglstlc or multIple linear regressIon as applicable) to
allow control of confounding factors For tIme trend data slmulatlons can be carned
out to estImate the Impact of changes In such external factors

7 ConclusIOns

Based on this Tanzaman case study the following provides some reflectIOns on what
may be some of the opportunIties and constraints regardmg IMCI evaluattons In

Afnca

7 I A focus on mortality reductIOn as the mam measure of fMCI effectIveness Sub
Saharan Africa has the hIghest child mortality rates In the world ThIS high USl\1R has
preventable over disbursed causes most of which are addressed by the lMCl package
The two sImplest measures would be I) the net change 10 all cause USMR. and 2)

the change 10 ratio of IMCI to non-fMCI causes within the under-five mortalIty
Cause speCIfic mortality will be complIcated by the high prevalence of malana
mortalIty

7 2 Takmg advantage of DSS Sites for mortahty Impact measures Smce the mam
Impact of IMCI m high chIld mortality settings must be reduction m mortalIty we must
find an affordable way to assess changes In child mortality Indirect methods may be
valuable but do not give results contemporary with program changes Direct methods
are costly However a groWing number of sites In Afnca now run continuous DSS for
vanous purposes (adult mortalIty fertIlity and famllv plannIng studies mterventlon
tnals, etc) Early mtroductlOns ofIMCl could be directed to such sites to take
advantage of Virtually free high quail tv data on child mortality Such sites might be
Ideal for measurmg effectiveness of the maIO Impact oflMCl and also proVide
opportumtles for cost-effective nestmg of case-control studIes of nsk factors

7 3 POSSible constramts to mortality Impact In Afnca malana dommates under five
mortalIty and morbidity both directly and mdlrectly and may account for 20 to 30%
of all under-five mortality The effectiveness of the fMC I package In Afnca will In

large measure be determined by the effectIveness of ItS interventIOns against malana
and will be constrained by the Impact of the evolutIOn of antl-malanal drug resistance

7 4 Morbidity Indicators Since nost causes of morbIdity addressed by fMCl are also
assOCIated With mortality If we are able to document mortality reductIOn can we
assume aSSOCiated morbldlty reductIOn') Such conSiderations may be useful In selecting
the minimum number of morbidity mdlcators to momtor Those which are Important
risk factors for mortalIty (eg malnutntlOn anemia) might be the best candidates

7 :;, Mortahty and Morbidity Data from FaCIlities FaCIlIty based morbldlty and
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mortaltty data In Afnca IS subject to enormous bias For IMCl perhaps such data
should only be collected to examIne the Impact ofIMCI on ImprovIng referral (Ie a
process mdlcator) When facIlity utilization IS low as It IS In Afnca It IS not eVident
that a reduction or an mcrease IS the desired outcome

7 6 Process Indicators In Afnca both quahty and utilizatIOn of most curative chdd
health services are still low Therefore IMCI has high potential to make dramatic

Impacts on mortality In a relatively short time If the processltmpact questIOns of IMCI
utilizatIOn and quality can be addressed at the prtmary care and household levels

7 7 Puttmg More Resources on Understandmg Determmants of UtlhzatlOn The
techmcal specifications of IMCl are well elaborated How we maXImize utlllzatlOn IS
less so Therefore a focus on the process mdlcators surroundmg qualtty of care and
household perceptions of IMCI are cntlcally needed and should not be neglected m
measunng the effectiveness ofIMCI We need to be able to collect baselme and trend
mformatlon on mdlcators such as proportion of children With selected signs and
symptoms who are promptly brought to IMet servIces the proportIons ot such
chIldren correctly managed or referred by IMCl etc Perhaps not all of the mdlcators
m Tables 1 and 2 are necessary Some could be replaced by others which focus most
specifically on the most Important process measures

7 8 Perceived Quality as a determmant of utlhzatlOn Additional qualtty mdlcators may
emerge which add value and cost-effectiveness to IMCI For example the stronger
supervision and more rational prescnbmg practices of TMCT mIght reduce or eltmmate
the chromc drug shortages which undermme commumty confidence and utiltzatlon of
local pnmary health services Such indicators may be worth trackmg

79 "Umversal" Coverage A workmg defimtlon ofumversal coverage IT'lght be set at
80% SInce the marginal cost-effectIveness of extendmg mdlvldual interventions beyond
80% starts to fall away In overall resource allocation If we are Interested In

maxlmlzmg populatIOn health for under-fives once mdlvldual mterventlon coverage
reaches 80% (e g ImmumzatlOn) child health might be more cost-effectively enhanced
by mvestment In raISIng the coverage of other interventions still below 80% rather than
contmuIng to push coverage beyond 80% for the leadmg interventIOn If so trends 10

Improvement In hIgh coverage interventions are not useful process mdlcators of [MCI
success (and require hIgh sample sizes)

7 10 Process Indicators support plauslblhty ReductIOns 10 [MCI preventable mortalIty
In themselves are insuffiCient to attnbute to IMCI ASSOCiatIOn of the reductIOns With
Important changes 10 IMCI proVISion utilizatIOn coverage 'Iuality satIsfaction
compbance etc add plaUSibility espeCially If other confoundmg causes ot mortality
are accounted for In the analySIS

7 II ConclUSIOn The Morogoro Scenano (DSS plus/mmus IMet) may be typical of
opportumtles m a dozen or so Afncan countnes over the next few years Although
such sites may have relatively good baseltne information and may be motivated to
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move rapidly with fMCI It IS hkely that the sItes were chosen for both DSS and IMCI
because health indicators were stIlI poor Therefore the potentIal of measurable Impact
of fMCf should remain high even In such sItes and sample sIzes should be manageable

The most plausIble assessment of fMCI effectl\ eness In operational settings would be a
pragmatic combmatlon of dIrect measures ofmortahty Impact wIth carefully selected
measures of process Impact and confoundmg factors



Table I 'Some Baseline Indicators 111 T .1I1Zallla and Morogoro

Impact and Process Indicators Age group Pre-IMCI 1997

Premature Morta!Jty
DlstnbutlOn of U5M burden (YLLs)

IMCl < 5 yr 72%
YLLs

< 5 yr 4')%

Acute Febnle Illness mcludlng Malana < ') yr 10%
Malnutrition < 5 yr 77%

Diarrhoea < 5 yr 73%
Pneumoma < ~ yr 11%

Measles < ') yr 11%
AnemIa

< ~ yr 28%
Non-[MCI YLLs

Percent of chIldren with IMCI indIcatIons < ') yr 0%
promptly brought to IMer (Include gender
analysIs)

Percent of IMCl chIldren (eg NPO) < I) yr 0%
correctly managed and referred by IMCl

Percent of IMCI users correctly complYing < ') yr 0%
wIth IMCI management

Percent of IMCI provlders meeting n/a 0%
standard

Percent of chIldren sleepmg under ITNs < I yr 2%
< ') yr 1%

Percent of mothers completing pregnancy 15-41) yr 2%
under ITNs

Percent of children breast fed 0-3 mos 73%

Prevalence of underweIght (mod & severe) < ') yr 36%

Prevalence of stunting (mod & severe) < ~ yr 47%

Prevalence of wasting (mod & severe) < ~ yr 6%

Growth card ownershIp < 5 yr xx%

Recent weIght regIstered In growth chart < I) yr xx%

Percent of chtldren fully ImmUnized 12-21 mos 70%

DIarrhoea management ORT use rate < I) yr 76%



Table 2 Sample sIzes requIred for detectlllg a slglllfic.lJIt Improvement
(-IX fi 80 eX d IT f':;~ II slgnr leance, u [lO\\- er eSlgn e eet 0 L)

IndIcator Expected Sample sIzes reqUIred for
BaselIne detecting Improvements of

Level
10% 20 eYlJ 30%

fMCI Preventable mortality burden 72% nla nla nJa

Percent of chl!dren with fMCI mdlcatlOns 20%{') 163(C) 441~) 20(·)

promptly brought to lMCl

Percent of IMCI chIldren (eg NPO) 10%{'J 104(C) 30(·) 15(·)

correctly managed and referred by lMer

Percent of fMCl users correctly complymg ')0%(') 230(~) 56(·' 23(C)

WIth fMCI management

Percent of fMCI faCIlitIes meeting ')0%(" 230(·) 56(·' 23(·'

performance standards

Percent of chIldren sleepmg under ITNs S%(,I 66(·) 21 l~) II (.1

Percent of mothers completing pregnancy )%(1) 66{C) 21(·) II (.1

under ITNs

Percent of chl!dren breastfed for;,: 6months xx%

Prevalence of underwelght(h) 36%

Prevalence of stuntmg(h) 47%

Prevalence of wastlng(h) 6%

Growth chart ownershIp xx%

Recent weIght regIstered In growth chart xx%

Percent of chl1dren fully Immumzed(dl 70% 1479 143{~) 74(~1

Increased fluIds dunng diarrhoea 49% 2301C) 56(·) 23{~1

Continued feed109 dunng dIarrhoea xx%

Notes *

a
b

c
d

The estImates refer to reductions In the "negatIve' Indlcatol s (e g malnutrItIOn)
and mcreases m the 'positive" ones (e g (TN lise breast feedmg vaccmatlons
ORT)
Postulated startmg pomt at begmnmg of lMCl
EstImates based on companson of two mean z-scores transformed mto
prevalences below -2 z-scores
Percentage pomt change rather than percent change
Sample size for chIldren aged 12-23 months

,/'1



e Coverage would exceed 80%


