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The Institute for International Programs (IP) was founded in
 
1985 at The Johns Hopkins University School of Hygiene and Public
 
Health to coordinate interdepartmental and interdisciplinary

research or2 health projects in developing countries. The 
Institute is involved in activities in many fields of 
international health, with a major-focus on child survival 
programs in dev.eloping countrLies. Faculty members associated 
with the Institute are organized into working groups. This
 
publication is a product of the Evaluation Wo'king Group, and is 
the fi±'st .ina series of occasioncl papers t:o be published by the 
Institute for Internat:ionalPrograms. 



Introduction
 

The Institute for International Programs at the Johns Hopkins
 

Uriversity, School of Hygiene and Public Health sponsored a two-day
 

workshop to review methodological approaches to evaluation of the impact 

of health programs on mortality and morbidity among infants and children 

in developing countries. iThe agenda and list of speakers and are given 

,in Appendix i. Al5o enclosed Is a list of key references suggeste by 

the speakers for each topic on the agenda. 

There was consensus that all health programs require piovider-based 

(tier j)* information on iiist and outputs to monitor activities and 

facilitate management decisions. These data can usually be derived from 

administrative records. in many projects it is desirable to evaluate 

programs at a populatJon level (ti or 2) by me-suring knowledge of and 

attitudes toward health activities, as well as colerage and utilization 

of services. These tier 2 data are usually derived from population 

based sample surveys which may be single purpose enqdiries such as 

immunizati on coverage (EPI), use of oral rehydration therapy (ORT) and 

contraceptive prevalence surveys (CPS), or broad-based health interview 

surveys (HIS), Emphasis was also given to the importance of disease 

surveillance for monitoring of immunization programs. In some cases it 

may also be possibl.e to assess the efficacy of certain health measures 

in the community. Foi example, vaccine efficacy can be estimated from 

surveillance studies if information is available on immunization status 

of cases, the efficacy of nutritional programs can be monitored by 

institution or population based anthropometry, and contraceptive 

use-effectiveness can be measured from retrospective surveys. Although
 

tier 2 evaluation allows monitcring of a piogram in the community, for 

most health interventions it is difficult to translate measures of 

coverage or efficacy directly into estimacs of the program impact on 

morbidity and mortality (tier 3). impact evaluation, particularly 

* The United States Agency for International Development (USAID) has 
suggested three levels of evaluation, designated as tiers 1, 2, and 3 
depending on data sources and outcome measures. Tier I implies 
process evaluation based on service statistics, tier 2 implies 
measurement of population coverage and use-effectiveness based on 
survey data, and tier 3 implies measurement of program impact derived 
from special studies. 
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estimates of mortality change, requires special studies which can only
 

be conducted under limited circumstances. Such studies entail
 

measurement of the level and trends of mortality and/or morbidity in
 

relation to program activities. Thus tier 3 impact evaluation 

incorporates, but Is not a substitute for routine program evaluation at 

tier I and 2 levels.
 

There was extensive discussion c' the valuc and rationale for
 

health impact evaluation. It was agreed that impact evaluation is only
 

appropriate if the results are of importance to policy decisions
 

regarding program strategy, allocation of resources or prediction of 

pi'oject outcome, and in some cases for accountability and justification 

of expenditures. Hoxever, impact evaluation is only fea3ible if
 

declines of mortality or morbidity are large enough to be measurable,
 

and this is corntingent on the level of program achievement, the type of
 

incervention aid relevant outcome measure, as well 
as the sample sizes
 

required for study and the duration of observation. These factors must 

be weighed in relation to the costs of the research. 

The Workshop considered the methodology and problems of health
 

impact evaluation in terms of mortality and morbidity measureiflent,
 

including special applications of surveillance studies and case-control
 

studies, as well as measurement of coverage and utilization of services,
 

including observational studies, and cost-effectiveness assessment.
 

Measurement of Mortality
 

Dr. Kenneth Hill gave an overview of direct and indirect methods
 

for estimating mortality levels and trends, primarily from survey data.
 

A summary of the information that can be obtained, and the advantages or
 

disadvantages o5 each approach is shown in Table 1. 
The importance of
 

repeated surveys was emphasized Loth for the measurement of trends in 

mortality, and as a means to rectify deficiencies in data quality. The 

"truncated maternity history" approach collecting information on dates 

of each birth and the survival or date of death for deceased children 

over a period of five years prior to interview was considered the most
 

reliable and economic method, but great care needs to be given to 

questionnaire design and interviewer training to ensure consistency over 

time and to minimize errors. Reporting errors, particularly the
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omission of deaths of very young infants, and misstatements of age or
 

timing of events were considered to be the major problems with this
 

method. 'ampling errors were also of concern, since with rare events
 

large numbers of respondents are required to provide precision, but
 

logistic/cost constraints often entoil sample sizes below those
 

desirable for statistical purposes. It may not, therefore, be feasible
 

to show statistically significant declines in mortality under most
 

circumstances, and impact evaluation may be confined to demonstrating
 

plausible trends rather than testing the hypothesis that a program 

significantly reduced mortality. 

Other approaches such as questiens on the date of birth and 

survival of the most recent child or births and deaths of children 

within the past 12 months generally provide poor data due to omission 

and mistiming of events. A promising new method is to ask women at time 

of delivery about the survival of their last born and next to last born 

children. This allows 2stimation of thp probability of dying up to 

approximate, ages 2 and 5, respectively. However, the data provide 

average mortality estimates over a variable period preceding interview 

which limits the ability to detect recent trends, and since interviews 

are generally conducted in institutional settings where mothers come for 

obstetric care, self selection, which may change over time, can
 

undermine external validity and introduce bias. Furthermore, changing 

prevalence of family planning or declines in fertility can selectively
 

affect the population of mothers and distort mortality trends measured 

by this rethod. 

Dr. Douglas Ewbank discussed the use of sample registration 

systems, particularly for evaluation of overall mortality trends in
 

response to health activities in defined populations. The use of 

multiround surveys was considered more cost-effective than continuous 

household surveillance, but ideally it is desirable to have more than 

one survey round per year so as to capture information on seasonal 

variation and to obtain complete reports of early infant deaths. It is 

often difficult to obtain baseline mortality data prior to 

implementation of health activities, and there is frequently need for 

initial retrospt-ctive matern[ty history studies to establish pre-project 

mortality levels. Costs can be reduced and supervision enhanced by the 
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use of health workers to collect data, but care must be taken to avoid
 

biased reporting and excessive demands on personnej Lime. Some studies
 

have used "control" or "comparison" areas in a quasi-experimental design
 

to monitor non-program trends. 
 However, problems of comparability can
 

arise if control area population characteristics or data collection 

differs from that of the experimental study areas. In all follow-up 

studies careful training and supervision is required to maintain data 

quality and consistency. 
An advantage of population sample registration
 

areas is the ability to better link indlvidual level mortality data to 

socioeconomic characteristics, health utilization or morbidity data for 
research purposes, but such intensive investigation may undermine the 
'representativeness" of the study population relative to the general 

population and limit generalization of findings.
 

Ms. Susan Zimicki reviewed the collection of data on causes of 

death. Existing vital records are seldom adequate for this purpose and 

since most deaths occur without medical attendance, information on
 

diseases preceding death must usually be obtained from retrospective
 

interviews of family members (often termed 
 "verbal autopsy"). Open­

ended questions addressed to relatives do not 
provide reliable informa­

tion on 
most diseases because culturally specific classificatory systems
 

often do not coincide with recognized medical diagnoses, and secondary
 

interpretation of responses by interviewers is often biased. Studies
 

have been conducted using symptom-prompted questions with structured
 

questionnaires which record the daration and severity of the symptoms or 

signs prior to death. An example of a record form is given in Figure 1. 
The timing of symptoms is important to ensure that relatives do not 

report unrelated illnesses that occurred long before the terminal 

events. The medical diagnosis can be based on computer algorithms or 

review by a group of experts. Also, multiple causes of death and their 

temporal sequence can be ascertained (e.g., malnutrition or wasting 

prior to the terminal illness). These methods have been field tested in 

Bangladesh and Senegal with promising results, particularly in the 
diagnosis of tetanus, measles, diarrhea and dysentery. Interview time 

wa:; generally 20 minutes, and recall appeared to be good up to 10-12 

months after death. Preliminary anthropologic review is needed to 

identify and pretest culturally specific questions, and further research 



should focus on validation studies to determine the sensitiv,!ty and
*rr.0 

specificity of symptom/sign complexes for diagnosis of specific,
 

diseases. Suchbvalidation could be conducted byetrospective
 
interviews of mothers whose children died in medical institutions where i
 

t is known. .diagnosis 


Cause of death data can be of value in defining healtl, priorities
 
and for estimating the, potential mortality impact of specific interven­
tion strategies., However, it is important to recognize that the
 

of childhood
.. . . .. Jr .... i those in the neonatal prio
 

result from the cumulative burden of recurrent or chronic illness and
 
malnutrition. Thus, the measurement of morbidity and nutritional status
 
among survivors is~arn integral aspect of impact evaluation.
 

Measurement of Nutritional Status
 
Drs. Frederick Trowbridge and Michele Foreman reviewed methods for
 

measurement 
of nutritional status in cross-sectional or longitudinal1' 

surveys and nutritional surveillance studies. Clinical diagnosis of
 
'
 malnutrition is seldom feasible in the. field with the, exception of
 
pathognomic conditions such as xerophthalmia. Also, biochemical
 

measuresare too 
complex and expensive for most purposes, and dietary
 

'surveys seldom.provide sufficient detail on the quantity or nutritional
 
value of foodstuffs consumed. Thus, most studies depend on ~
 
anthropometry using measurements of weight, height or arm circumference 
 ' 

which have the advantage of being quantitative indices related to 6 

general nutritional status, and are cheap and easy to collect under
 

field circumstances. Weitht-for-age is the 
most commonly used indicator 

6 ~of nutritional status in children, but does not distinguish betweenI (.ii;6!
0 

acutencrncmalnutrition; height or length are more difficult to
 
measure but best reflect past nutrition (e.g., stunting); and the
 

weight/height ratio can overcome errors'"in age estimation 'andprvd a,.
 
seslieindicator of recent illness or nutritional.deiis .,,
However, 

the interpretation of this ratio may be complicated-,ypplto
 
variation in body build observed in different racial,6r ethnic groups. ' 

The mid-upper arm circumference which Ineasures fat, muscle rand bone, is' 

the simplest and che pest measure, and has been widely usedin relief 

operations as a robust but nonspecific measure of general nutritional 

.
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reliably beused in special sui6 

The validity of these anthropometric indices can best be''estimated
 

* from their ability to predict subsequent morbidity andI mortality. From
 

,	present data, weight-6 or height-for- -age appears to~perform best in',Jiis 

regard. The sensitivity and specificity of arm circumference appears to 
be similar to these more common measures, but needs further empirical 

testing. Arm circumference should at present be considered as an 

additional measure of nutritional deprivation to be used along with
 

weight and,heightYand may serve as a useful measure by itself in relief
 

operations where more cpomplete assessment'is not feasible. Although it
 

is not clear whether anthropometric indices are",tru predictors of
 

mortality~in their own right, or whether they reflect underlying
 

socioeconomic or educational factors, the prevalence of moderate or
 

severe malnutrition may be useful as a proxy measure for mortality risk,
 
:: : in circumstances where clear relationships between nutritional status
 

and mortality risk hav>.) been established. This relationship wiil' 	 J 

however, vary from one population to anotherand the only advantage of
 

using anthropometry in',this context is,the smalier sample size~,
 

requirement for'survey purposes. The classification of these continuous
 

-. .	 measures such as weight and height into categories or grades of 

nutritional status requires definition of cut-off points based:on 

cromrisoernceit astada r oefeecio 	 sigete
grotho' fosr.bt 


NHdaahsat'ifactual disontiniuit ies at ag 24mnh esulting
plopulatuina ad toh evels can e prbemcs-sein ee iel.
s 	 te 


HOref-ecnception basroonutey resaelyIstiple and
usd a: 	 edi aes dh tare under two' 

costand adt heover two yearld may sectd.byselective 

appoac wuigvieb da t 6asedony t6 
 theueosrvilne 6 logtr monitoring~
 
"Cross-sn And regoion
atoro he mec n overe e mple.'
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of available service statistics. However, as with all service based
 

information, varying quality or completeness of measurement and
 

selective service utilizat ion by subgroups of the population can
 

comprom ise inteorpretation . (Ofparticular concern in this regard is the 

non-use of services 1y the most disadvantaged subroups who are most at 

risk. Although survi tlance data can be useful in detecting unexpected 

deterioration in nutritional sta tus, repeat cross-sectiona1 surveys or 

longitud in ., are required for measuring the impact of healthstudies 


programs on nutr itional status.
 

Measurement of Morbidity 

The measurement of morb:idity from selected Immunizable diseases was 

reviewed by Dr. Neal Halsey. Hospital or clinic based data selectively 

include more severe cases of illness and may not accurately reflect 

disease patterns in the community, but surveiliance of routine institu­

tional records can be of value .in monitturing immunization programs and 

detecting epidemic out:breaks . Similarly, routine reporting of 

notifiable diseases can )e of value, although, indicated by U.S.as 


experience with mea.sles , the prolortion of all cases notified is liable
 

to change as Immunization coverage Improves.
 

More precise measurement of morbid.ity in the community is 

difficilLt. Prevalencc of prior Infection can best be estimated from 

sero-epidemin lo ic surveys, but these are expensive and may be 

impractical ,dar mo(st circumstances. However, for diseases such as 

measles, interviews using local terminology or structured questions on 

symptom/sign c ,iplcxeo (e. ., fever, rash, desqnama tion, cough, 

conjunct ival Infection, etc.) have high sensitivity and specificity in 

most settings, l.rgely because measles is a well-recognized illness
 

which can occur or'ly once in an individual's lifetime. The critical
 

issue i.s the age at inf.nction since early age of onset is associated
 

with increased severity, complications and case fatality, and with
 

persistent growth NIe among survivors.
fi cits 

The prevalonce of paralytifc poLIo can be assessed by lameness 

surveys of rh:e go coral potpulation, bas ing the diagnosis on an asymmetric 

flaccid paralysis vith no sensory loss, and a history of acute onset 

associated with fever and no subsequent progression of paralysis. WHO
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lameness,,surveys in over 100 countries'reve'al-a high"iMpact of the
 
disease, and evidence of declining prevalence,'among older children may
 
be 'indicative of selective mortality. Pasv 4 sreiLltcfr
 

paralytic polio substantially underestimates the p'realenc of the
 

disease, although routine hospital statistics and notification can help '4 
monitor immunization programs. Periodic school *based lameness surveys 

are probably the most cost-effective method of monitoring program 

impact, despite potential bias due to selective or changing school
 

enrollment. Of particular concern is the nonattendance of paralyzed
 

children.
 

Neonatal tetanus has a nhigh
case fatality and.s a major cause of,
 

neonatal mortality, sI-:v in South Asia.. Also, studies indicate
 

that two doses of tetanus ioxoid to pregnant women~or;4minproved cord
 
hygiene are highly efficacious in.,preventing thedisease. Thus,X'the
 
measurement of the impact of preventive programs can be based ort,
 

retrospective maternal interviews regarding deaths during the first,,
 

month of life, using structured questions on the cessation of crying or
 
suckling, and the onset of spasms orflaccid paralysis in infants who
 

were apparently normal forat least three days after birth.
 

The frequency ofrecurrent4 illnesses such as,,diavrhea or 

respiratory infection can be difficult *to measuIr,,due to the possibility 4 
of repeated episodes, the need for a defined recall period, and less 
precise maternal recollection of common illnesses. Morbidity'from 

diarrhea in community surveys can be ascertained from a history of loose 
or watery stools with or without blood and mucous over a period of two
 

weeks preceding interview. Also, acute lower. respiratory disease can be'
 
monibtoredby a history of fever, cough and respiratory distress, though
 

this is subject to considerable respondent error. Even physician 
 4 

diagnosis of respiratory disease is problematic Without ,supporting 4 

radiological evidence.4
 

SThere 
 is a pressing -eed to validate the diagnosis of acute
 
4---,,- - ~ i i !!iiiii! ii 4 4i:!
'immunizable diseases based on respondent recalland to determine the
 

44,444444- 4- --44~44->- - - -- - - - - - - -- - -- --- - - - - 4- -4=i<i- ­sensitiviLty and specificity of proxy measures- For most~situations .of
- 4i! .iiii 4 4, 
-' 

- -­

f44- i 44'- i 4 4- -i 4 4 444
4,high 
 disease incidence, diagnostic sensitivity';,s more important 'than


4j4 i 4 44444i] 4 4 4h 
4 ~4-4444-44,esf e 444.444a t4444ii-494~4 < 4 

£44/­specificity for monitoring intervention programs.
 

£ *-44~ ili l4 U 4 ' 4 
4 

! ! 4,4f 4 
4

4, 

4 
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study revealed several problems with the case--control approach which
 

require further study.
 

Misclassification of disease or exposure status is always a
 

difficulty, and studies of diarrhea are particuiarly proble matic because
 

of multiple etiologic agents, only some of which might be related to the 

exposure of interest. Also, the exposure (e.g., good water supplies) 

may be hard to define or to measure by interview alone, and can vary in
 

quality 
over time (e.g., s'ystem breakdown in response to flooding). 

This nondifferen tiol misclassi ficati on bias may 1lave d t luted the 

observed associat ion between diarrhea and water/s'Int-ation. Selection
 

bias is an Inherent problem of inst itnt[on based stud Ie- because 

disproporti(matoly more sevare caseg are included, and because of con­

founding by so iecor onto fac tors associated with both di.sease risk and 

likelihood of health serviice util~antion. Another Important selective 

factor Is dist ance from the clinic. Choice of approprfate clinic based 

controls and adjus ment for socioecononic characteristics or place of
 

residence can minimize these biases, but may Inadvertently cause "over­
matching" of ctse, and controls, thus diut!ng the apparent impact. 
 For 

example, socioconomic sta tus and place of residence may be strongly 

correlated wi th adequacy of water and sanitation. Furthermore, with 

recurrent diseases such as dOarrhea, i ndividuals may be .Included in the 

study more than once (e.g., a control w - later become a cvse and vice 

versa); this is called incidence density sampling and raises serious 

problems of overrepresentation of those children wich recurrent or 

multiple illnesses, thus introducing variable bias into the measured 

effects. However, including an Individual only once (cumulative density 

sampling) may underestimate the Importance of recurrent or multiple
 

illness. It is probably best to analvze data separately for repeated
 

episodes, and for first episodes of 
illness so as to ascertain the 

magnitude of these effects. Finally, the experience with these case­

control studies indicates the need for substantial sample :,ies to 

measure small effects whi ]e a ll owing adjustment for confounding and 

estimation of interact-ion. Further empirical studies are required and 

several investigations of shi gell.osis, measles and low birthweight are 

ongoing. 
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Aplications; of,epidemiologic,methods"to studies ofaccine -.,. : !i
 

efiayfor,immunization-program, monitoring .and.impac evaluation were '..':':
 

discussed by Dr..Walter 0renstein.: Tie vaccine efficacy ,equationbased , .- :i
 
:
: ;,'on attack-rates :in the vaccinated'.and.unvaccinated can easiily;bei : !
 

- ", " ' 4 '4. . , "~ '4, 44 . .• '. 4', . ' 	 . ' ' '~ 4" 4' 

, expressed as a relative risk ,(VE(%). (-I-RR) :x.100 where.V deoes •. ... <'
 

(';".ivacdcine efficacy and RR.denotes .relative>risk.-) .Thus eiifficacy, can be ;., .:
 

:.):-'(.estimated 'fromactual attack rae;"srd npopetiesuis or
 

"/'"as the proportions vaccinated amonig diseased 'and non--diseased i;. ;
 

, ,iindividualsin the total population..Curves -showing vaccine efficacy in:
 

' . relation to the proportion,of cases,vaccinated,' and"'the overall.i , : ;..-::. ; : ."
 

!-:'-;prevalence: of.vaccination provide a valuable"too fo rorm.aagr
 

:; .(see Figure,,2). In all vaccine efficacy studiesycare- needs- to ;b ,i- . _
e 

exercised in4dsease definition, case ascertainment,4 andassessment of
 

-
-vaccination :status. Disease definitions'must be:hihlseifcn
 

sensitive- to avoid misclassification, and asdiscussedearllr,.lay or. ..
 

•...•even physician diagnoses,may be'in error,..Also during,outbreak.;. -- " ", ..­

investigations, obtaining a, history of diseas prior-to vciaino
prltca 

!': .an'outbreakmay be use ful in .order to: avoid "confusion b:'etween naturali* }:. :: ., :: ::
 

mont atckuratesbu ith vacciaeanduvccate easiy bnema
 

nexred aso at ace deermiato00whevEdents
rel liivesrvisk TVE(e x 

? .immunity and-vaccine efficacy. In most circumstances ilt iis !best: to :omit::.5"...
 

:'.,:calculatiion of efficaaoy reslt in: a falsely low: efficacy: with: the: 	 ­

auves showingat 	 in
mlildoevcieifindividuals 	 hntettlpouain vaccinaeficac t
 
7	between iiil'and well prior to the -outbreak, and: upon differences in .;.:/i-.. .:
 
prl ction ov
o teportionreomendesciedl, andit eallo treat
:p4eoutbreak da
exposure t 


mapiatony ee haracterstcs of taccunees andnOnvaccinees are
inethnces, 


fcalcuuationnl result in only a smaioi aeror. aluati w
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suc inadequately v:acina:toed subjects;
c as aseaat....inaalss
 
Threisalo nedtoI'esure:comparable:} dis ease ,exposure among-the~
 

i~:;vaccinated and ;unvaccinated children ,since }the ,socioeconomic i Ior"v:: i :! 

)ii-ed catona ch r ct .... c :of the, ..r st .. pa e ...t m.ay influence both the . 
: , : i likelihood of contracting :ithe isease and of obta'ining vaccina'tion.... 

Miimlsoiocnoi data,are needed in .order-to adjust for such
 

... :usd"Cohortl imtstudies usingln total...populations or random samIples: can be 

est mat 

s e 


use to va cin ef f icacy' in outbreak s ituat i ons if attack r t s 
- " are high, but th e studies may be expensive and,diffcul to
........ ut.... ... ':
 
• Another "effective approach to outbreak investigation ismasrmeto
 

i~i!- secondary attack rates among vaccinated and unvaccinated children :in 
famil--'es,.which: can be used as mini-cohort and have :the advantgo
 

intrinsic adjustment for di'sease exposure. 
However, this is contingent "'r'':',i!
 
: ,'i on identifying aisufficlen't number of families. " • :ii .. 
:i.:,i:' Coverage. surveys using . ;EPI clusters can. be used in non-outbreak ."•'" .''./'! 

. settings if a disease,history is obtained for older children aged 24-35 
 i : ~~ 
::,months,. th a
., The advanta 'igeis tt integrto ... EP urv.. ::
wit onon .eys 


Sminimizes costs and problems of personnel training, but the
disadvantagesare the reliance on u :
r
 

•of past disease, and an increase in sample size reuieens..
 

case-control studies vaccination histories 
among icases of an .immunizable 

efficacy estimated from the .odds ratio. The advantag~e is' te economy.of :!: :>fh 

effor needed to obtain-vyaccination,histories 
from ia sall nuih;mber :,of -::).)ii i:::i.:~ i; 

: ......controlsr rather .than -the•whole population. A particular application i
 
.::to;:.; situations• whe're: household :immunization"-cards ::ar~e. not: availablei( and 

:accination.-status must. vi be determined from c linic reecords i:However, 
w!ith diseases;such :as ,polio, theilarge numb~er of ;subcli{n'ia infectins:; 

my lead :to.,misclas ffiCation of~idisease statkus :and!an, ui]nderesimation:i 

of efiay 
 Aoi imonn dieae (ore 10% prealene therar 
disease assum pt o e d d f r t e od a i a p o i a in]~h 

relatve invlidand adjustruant is ee{I'd to:av!oi alel hgrsk i 


sev erail" stdes ?but 'needs more miethodoloic eeopet 
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In summary, measurement of vaccine efficacy is valuable both for
 

program monitoring (to detect vaccine failures) and for assessment of
 

program impact. Epidemiologic approaches hold promise of contributing
 

in a cost-effective and reliable manner to the collection of this
 

information.,
 

Measurement of Coverage and Utilization 

Dr. WiTliam Taylor reviewed measures of program performance, arid 

described the methods used by the Control of Comunicable Childhood 

Diseases (CCCD) program at CDC. Direct 
or indirect process measurements 

of program inputs and outputs can often be obtained from routine data 

(e.g., statistics on the number of vaccines given, timeliness with 

respect to age and completeness in terms of immunization schedules), and 

clinic review can provide Information on health facility assessment 

using the quality of service performance, and availability and 

continuity of supplies as indices. However, these tier I provider-based
 

studies may not reflect services in the community, which require tier 2
 

population-based surveys of coverage, utilization and efficacy.
 

There has been extensive experience with health interview surveys 

in both developed and developing countries which has recently been 

reviewed by a number of authors (see references). Poor validation or 

standardization of questionnaires, as well as culturally specific
 

problems in responses to questions on illness, complicate interpretation
 

of survey data on morbidity and health care utilization. Much greater
 

attenticn needs to be given to ouestfonnaire design, development of a
 

locally appropriate "vocabulary" of illness and grading of perceived
 

severity, and where possible, limitation of questions to the simplest
 

indicators.
 

There have b2en numerous cluster sample surveys to monitor health 

care utilization/coverage, particularly with regard to immunization, ORT 

use and family planning. However, many of these surveys focused on only 

one interventicn and thus provided limited and potentially selective 

informatior, and there Is need for integrated surveys that can provide 

an overview of health activi ties in the community. 

in most situations, health administrators need to know the
 

population that is actually covered by services as well as the level of
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serviceutilization. This es comm 	 survesosaps 

opulleo 	 elM theI-ledrawn ~ Thro poultin Hcwever, in settings where sampling 

frames are itx-de-quate and there is only ver iie eat evc 

coverage restricted largely to populiations within the catchment,area of
 
health facilities, an invarmediate 1 evel of evaluation oflhouseholds 

near to health centers may be more appropriate. Such intermediate level
 
surveys can provide valuaible info rmat',ion on jirogram implementation in
 

those populations best served,'by the services, but win~not provide data
 
ofl 	coverage. 


'~ 

SA variant of this intermediate level approach is the use 'of Lot ~> 
* qu'ality assurance sampling (LQAS) to determine whether se'rvices in a 

.
clinic- or local area achieve certain predefined "acceptable" or 

unac 1ceptable" levels. LQAS can provide a simple quantitative estimate, ~ 3 

of progtam performance using veryv small sample sizes. However, in order 
to conduct anLQAS 6~f either clinic records (e.g., vaccination cards) or
 

households, it is necessary to ,have an adequate sampling frame! from;.7/i , , i
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'Vmajor, expense and difficulty of.population based studies is to construct 

an up-to-date~and comprehensive sampling frame, and the size of the,3 'I 

,
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ovrge:?e 4 'r3te1' 	 ag.y ro pI a4 0n
prevalence of service indicators of,,interest is usually of reasonable 	 .
 

e
nearto ihea!. 	 )h appro3r3ate
cenersimyb 	 33r Such33ermd3a1
magnitude. Thus in a community study, LQAS ma-y not provide a major level33" 

advantage over other sampling strategies, since the most difficult task
o3poua bstsre 	 333r3.3ces ,utwi)3.3not 3.34.3,de jdata3 	 )y~h 3os 3 333.43o .. 3333 
. .	 :.. .
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of 	devisin(-,a sampling frame is still necessary, and the small sample 
 ' " 

sizes mer'elyl.result in a dichotomous outcome of acceptable versus 
 "B
 
unacceptable,, whereas moderately large simple random sample could (' 

les~e ,'wver 4n '33d~ 3'i3 33 
3 . provide pre'cise estimates of levels' of coverage/utilization."
 

Modification of LQAS using multiple random starts to 
select households"4
 

or children may be a cost-effective alternative, but~ has not been'tiTidi 
 3~ 34 

~'4V'.: 	 .~ empirically. However,.in a clinic' setting where sequentially numbered ... 

33 recor~ds are available, LQAS can be used to monitor performance over 33. 

time,n~rpaedLA 	 surveys or 	surveys in'multiple clinics can be , ~ .3" 

3.combined to, provide"more precise estimates that could potentially be 

".~ 	 used, t6 evaluate'clinic based programs.. 3' 

http:However,.in
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Integration of Demographic and Ep~demiologic Studies
 

Dr. Ron Gray reviewed the similarities and differences between 

demographic and epidemiologic approaches to health impact evaluation. 

In general, demographic studies estimate mortality levels in relation to 

underlying socioeconomic characteristics without adequate attention to 

proximate determ:nants of mortality, particularly use of health care; 

whereas epidemiologic studies tend to focus on intermediate determinants 

but are often cons trained by inidequate data on mortality estimation and 

underlying soci oeconomic factors. There is a need to integrate the two 

survey approaches and to provide more data on diseases associated with
 

death. Wowvvy-, collection of additoal information may result in
 

excesvelv long or complex questionnaires which create problems of
 

respouflent compliance, and require more 
 sk filed and better trained
 

interviewers. Also, longer Interview times mpy not be 
 feasible in the
 

large-scale surveys 
 required for mortality estimation. An alternative 

approach is the use of population based case-control studies which 

require smaller sample sizes than surveys, and allow more detailed 

interviews so as to better reconstruct chains of events and define risk 

factcrs. Cases and controls can be identified during population surveys 

and reinterviewed irdepth. For example, cases can be defined as any 

infant or child death In a specified period, or a death from a specific 

disear, (e.g., diarrhea or measles). In addition, population based 

case-Lontrol studies are not subject to the selection bias that 

frequently arises with institution based studies. Thus, integrated 

multiround surveys and case-control studies provide an underutilized but 

economic and feasible approach tco the evaluation of health programs. 

All studies of health impact require some baseline measurement of 

health status and mortality, but it may be difficult to decide whethe2r 

and when to conduct follow-up studies. Large-scale mortality surveys 

are expensive and demand:ing, and it: would not be appropriate to mount 

follow-up rounds unless the health program had achieved levels of 

cove rage at wh ich mtueasurable declines in mortality can be expected. 

Also, the magnitude of the projected decline in mortality will determine 

the sample size required for follow-up surveys. To determine whether 

health coverage is sufficient to warrant further mortality surveys, it 

is necessary to conduct periodic utilizatlon/coverage (tier 2) surveys 
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to monitor the program. These tier 2 surveys require smaller samples
 

and simpler Interviews than mortality impact studies, and can be fielded
 

at six-month or annual Intervals.
 

There is little information to date with which to estimate the
 

expected mortality impact that may be attributed to specific health
 

interventions. For example, we have inadequate 
 estimates of the
 

reduction in diairrhea case-fi tality attrilbutable to ORT use in a
 

community setting; 
 In fact, we often do not know the proportion of
 
deaths due toawatery diarrhea ori the 
 effic-c of O'T use by mothers in
 

the communiltv. Soma of thiiis Wrformation 
 can be obtained during baseline 

or tier 2 monitoring studies, but so far it In not possibile to
 

accurately predict the mortality decline that might be achieved by
 

specified levels of ORT coverage. Similar problems arise with 

immunization programs or nonspecific interventions such as family 

planning, and with integrated programs providing multiple interventions. 

There clearly is a need for much more work to determine the mortality 

reduction attributable to specific health activities, similar to 

demographic estimates of births averted by family planning programs. 

Sampling Strategies 

Dr. Stan Lemeshow discussed sampling strategies, with emphasis on 

cluster sampling. Usually clusters are geographic entities defined by 
political or administrative boundaries (e.g., villages or city blocks), 

and most health related surveys in developing countries use cluster 

sampling for reasons of feasibility and economy. Cluster sampling is 
often the only feasible apprnaoh because sampling frames of households 

or indiviluals are seldom available, whereas a list of potential 

clusters is usualv avalablo or can be c asily compiled. Also, because 

interviews cau he conducted in a restricted location, there are major 

savings in tLe costs of listing households within a cluster, as well as 

travel time, ease of supervision and survey logistics. 

The ohj I:tive is t:o obt-ain clu;ters that ar as heterogeneous as 

possible by ,sin:g n multisut.ge s:anpling scheme, preferably with 
selection prohn ili ties propoitiona1 to size. The latter has the 

advantage of logi.stic ease and stat isLical simplicity in analysis, since 
the samples are self weighted (i.e., the size of clusters does not enter 
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observed with the EPI approach than the simple random sample. 
 As a
 

cautionary note, it was emphasized that cluster surveys should not be
 

used to estimate coverage for local areas because of instability in such 

local estimates. 

Variants of the EPI cluster sampling strategy have been used for 

studies of the Incidence of neonatal tetanus and polio, and to estimate 
ORT treatment rates dLarrhea, thesefor bat applications have not been 

evaluated bv c-ome:par soi witit empirical or simulated simple random 

sampling. Also, the use of cluster srvevs to measure community level
 

variables such as access 
 t-o health services, water or sanitation may be 
misleading, because these factors tend to he common to an aggregate of
 
households in a localitv. 
 Thus, communitv level variables are more
 

likely to differ between 
 areas than between individual households within 

an orea. 

The sample sizes required for cluster surveys are larger than those 

needed for simple random surveys because of the design effect, which is 

the ratio of the variance obtained by cluster Fampling to the variance 
obtained by simple random sampi]ng. The sample size required for a 

cluster survey dOpends on the estimated size for a simple random sample 
at 
a given level of precision, multiplied by the design effect. Thus,
 

the magnitude of the des ;mmn effect has 
 Important implications for 
logistics, costs and feasibility, and can vary greatly depending on the 
intracluster distribution of the factor of interest (i.e., pocketing), 

and its frequency in the population. For example, snrveys of diseases 

such as measles or pertussis with a high incidence and propensity for 
local epidemic outbreaks, may be associated with large dsign effects. 
The estimation of the design effect requires either information from 

previous surveys in the same populton or generalization from other 

studies. 

In summary, cluster sampling provides the only feasible approach 
for surveys in most settins, but care mnst be taken to avoid bias both 

in cluster selection, and particularly in second stage selection of 
enumeration unit:s. More work needs to be done on application of cluster 
sampling to measurnent of health intervent-ions other than EPI, and to 

estimation of design effects for these appl ications. 
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Anthropol~gical andObservational Studies
 

The contribution of traditional anthropologic studies and
 

observational studies to evaluation was reviewed by Dr. Kevin O'Reilly.
 

These data complement the provider or survey data described in previous
 

sections, and be'cause such studies are less culture bound and more
 

"lassumption free" than structured interviews, they can yield important
 

insights and generate new hypotheses. Also, preliminary anthropologic 

studies can be of critical importance for developing culturally specific 

questionnaires. For example, qualitative studies can define cultural 

categories or perceptions of illness and identify appropriate K 
terminology. This information can be obtained by interviewing 

individual informants or by focus group discussion, though the latter 

tenids to yield "public information," which may not truly reflect private-, 

individual attitudes or beliefs. .. 

Observational studies are also needed because many behaviors do not.
 

result from decisions at a conscious level, and because responses to
: ! - ! ! ! L :!: i , :, ! i 4! 4 4 !, 44' 4i 4'4i 

4 ' i ii !! , ! ii:i, !! i , !' l ! ' '; i!i i , 4 ,! i ii : , i i i , i i ! i 

interviewsi !! /i'may present !::normative! i prescrip~tionsi 4iii i / rather than an accurate41 ,~ ~ i ~~/~ i;.ii i ! i!~,i i! ,i, ! ', -i ,~i i,' i i ,. i !
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description of behaviors. The advantages of structured observation are
4"44414 , ;:' :, , ;: / ::<; , ,: i ,; , .:,; , .:;, /:/ : ,:= :: , i, :, ,,:7 : 

.that the information is quantitative, it can be made relevant to the
 
t d eprogramThe4,.4under evaluation, andr ai~~a it('°t4u'incan -i.oid .. 	 I0 	 €S4 	 nho selective perception by the 

interviewer or respondent. Using structured reporting forms, an_:,
4' These, d a'a 	 s .r4 od4om4at ibed 

observer in'a household can record all relevent activities at 15-minute
 

intervals for varying periods of time over the course of a day or more, ~ studles"44~.' 	 ' 4i~liportace 444gidtral eq4.4~i~'t' Of4'4t 	 e , 

uall..4ttive4.. 	 'i4'''~44and the prrsence'usInaie.IFrof an xmlobserver does not usuallyStuiesCandefne4ultradistort behaviors after 

a period of adaptation. Thus,'maternal care of a sick child can'be
 
t tindi ldllinf ~ant4o@byf0C4 ..g414p d4. 	 1s4444n444gh4:a e£i

carefu~lly monitored and described. Training of observers by role­yel..puli .4tnd4t ino'to, hc ayntrl elc prvae ,4:I14 

playing activities and use of videotapes can be accomplished in a short
 

time, and the' studies can be conducted rapidly.
 
advan44ag4e.4of 	 44s'4a .

44 
.44444444he ' 	 *.r4ttd4444t ll 44i'Recent work has led to proposals f'pr rapid behavioral or


i eiJ 4t (444 4' 4'Can'44 	 4e 

ethnographic assessment using both traditional ethnographic methods and>. 

___oserver___in___household____an____eo___________eeet 44ti4ie4t 154minute 4.4 ' :44'structured observation. Since many child survival interventions such as
 

feeding, behaviors or treatment of diarrhea, depend on maternal care in 
 ,.4 

* 	the domestic setting, these studies may be of majior importance to our
 
unertndngo how women utilize health knowledge an~d techn'log(and
 

"how cultural, educational, or socioeconomic facto~rs affect this4 process.,'
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Cost-Effectiveness Analysis
 
The,.role of cost-effectiveness in impact evaluation was reviewed.by
 

Dr. Peter Berman. Cost-effectiveness is a technique-for comparing 
 .
 
alternative,means of achieving a desired effect and selecting the most
 

efficient in terms of cost 
(i.e., minimize the cost-effectiveness ratio,..
 

or maximize'effect given a fixe'd cost). It is primarily a managerial
 

decision tool'; 
and differs from impact evaluation in that' the latter 
 " 
attempts to measure the absolute magnitude,of effects related to,. , ' 

specified inputs, whereas cost-effectiveness addresses effects relative 
 ' 

to costs.
 

Cost-effectiveness analysis requires a single outcome measure of
 
effect, 'and accurate cost estimates for the intervention, as well as
 
clear identification of relevant alternatives. 
 The 'cost-effectiveness
 

ratio depends on capital and recurrent costs of the health delivery 
 ,
 
system, service mix and quality, and'utilization (case mix, access,
 

acceptability, etc.). Cost-effectiveness can be best applied to
 
comparisons of he&.1th technologies and alternative delivery strategies,
 

but cross-national comparisons are problematic, and if
 

. ' to estima marginal costsfor selecttve or targeted interventions
 

focused on high risk subgroups. Also, measures such as cost per death 
 -


"averted are imprecise and may be misleading, and measures such as days 
 ' '9 

of',productive life added may be more socially acceptable indices.
 

The costs of health impact evaluation were discussed, and it was,,
 
agreed that the cost-effectivenss of these rather expensive studies was
 
a function of their potential value for policy decisions.
 

Executive Summary and Recommendations forFurther Research 
 - , .':4:
 

4Health- impact'evaluation (tier 3) iv. the measurement of the effect
 
of' health 'programs on mortality and morbidity. It incorporates
 

., measurement of coverage, utilization and efficacy of services at-a 

,community level (tier 2), 
and provider based information on service
 

inputs and outputs (tier 1). 
 The ojective of impact evaluation is to , "
 

provide information for program managers and policy makers, so' as to
 

facilitate decisions on priorities and strategies for healith care, to '' "" 
predict project outcome, and in certain circumstances to demonstrate 
that resources invested in health have achieved a desired impact on '', 

http:reviewed.by
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health status, Impact evaluation requires special studies of the levels
 

and trends of mortality and morbidity in relation to program activities,
 

', 	 and because of costor logistic difficulties, such studies can only be 
conducted under limited circumstances. This Workshop, sponsored by the 

Institute of International Programs (IIP) of the Johns Hopkins 

University, focused on the methodological problems and new research 


directions for health impact evaluation.
 

Mortality measurement is difficult in the absence of a reliable 


vital statistics or surveillance system, but demographic methods have
 

been developed to'measure both levels and trends of childhood mortality..... 

with medium to high accuracy. Single or repeated sample surveys in 

which mothers are asked about 'irths and deaths of children over the
 

five years preceding interview ("truncated mat(rnity history") was
 

considered the most reliable and economic approach. Further research is
 

needed, however, to devise improved questionnaire designs and sampling
 

procedures. Another approach, asking mothers at time of birth about the 


survival of their two most recent births, appears promising because ofof 


its simplicity, but needs more empirical research. The most difficult,
 

* .. area of mortality studies is ascertaining the diseases assoc.ated with 


death from interviews with relatives of the deceased person ("verbal 


autopsy"). Although studies with structured symptom prompted questions
 

appear promising, much further research is needed to validate responses,
 
devise appropriate questionnaires and gain experience in diverse
 
cultur,7l settings. High priority should be given to this issue because
 

4.. ~'information on diseases associated with death is important both for
44.4 	 4o'h 
.4. . .health impact evaluation and for the setting of health priorities.
 

Data on causes of death reflect, but do not directly measure, the 
, 

cumulative burden of recurrent and chronic illnesses and malnutrition in
 

survivors. Nutritional surveys or clinic based surveillance using
 

weight and height measurements in children provide Indices of
 

nutritional status which are also powerful predictors of subsequent
 
morbidity and mortality. However, this traditional anthropometry 


presents logistic 'difficulties in the field, and arm ctrcumference,
 

because of its simplicity, may be an important alternative measure which
 

warrants extensive empirical research to be ter define its value as 
an
 

indicator of nutritional status Measurement of morbidity, particularly
 
44 
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due to immunizable diseases and diarrhea, is of critical imp"tance to
 

tier.2 and tier 3 evaluation. Institution based surveillance, although
 

of value for program monitoring, can be unreliable for impact evaluation
 

because of vulnerability to changing patterns of health care
 

utiltzation. Population based morbidity surveys using symptom prompted
 

interviews can suffer problems of diagnostic accuracy similar to 
cause
 

of death investigations, and there is 
a need to further validate
 

diagnoses based on respondent recall. Experience with survey data on
 

diseases ,such as diarrhea, measles and polio are however encouraging.
 

Morbidity surveys are usually combined with information on health
 

care utilization and coverage, particularly immunization, use of ORT and
 

family planning. However, many investigations are limited to 
one
 

disease or intervention (e.g., EPI or ORT) and research is needed to
 
develop integrated survey methods, particularly with regard to sampli'n4 g
 

strategies and questionnaire structure.
 

New research approaches designed to relate health outcomes to
 

program inputs were discussed, particularly the application of
 

case-control methods for studying program impact on acute dIiseases 
or
 

cause-specific mortality. 
Case-control studies have considerable-:,,,,-:--.,, 

advantages of small sample size requirements and the ability to adjust 

for the effects of confounding variables. [The reduction in risk of
 
disease or death associated with the program can 'be estimated from the
 

relative risk (i.e., 
odds ratio). A variety of n'ew epidemiologic
 

approaches to evaluation of immunization programs have been developed
 

such as normograms providing curves of vaccine efficacy in relation to
 
immunization prevalence (Figure 1), 
and case-control studies of vaccine 
efficacy and outbreak investigation. All these innovations need further 

research and field testing before standard,methods can be developed for 

widespread application. 

The selection of study respondents for surveys in developing 

countries is difficult because of inadequate sampling frames and
 

logistic constraints of field work. Cluster sampling is 1often the only

feasible approach-'and has been widely used 
 Although clusters are
 

generally selected by random procedures, second stage sampling''units of
 
households or individuals within clusters are frequently selected by
 

non--,random or quasi-random metfbods, 
and concern was raised over 
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potential selection bias and measurement errors due to "pocketing" of
 

program inputs. Also, sampling strategies devised for one purpose
 

(e.g., EPI measurement of vaccination coverage) are often applied to
 

other health problems (e.g., ORTuse) without adequate consideration of
 

the statistical validity of such extrapolation. There is a pressing
 

need for theoretical and empirical research on sampling methods
 

appropriate to impact evaluation in developing countries, particularly
 

with regard to integrated demographic and epidemiologic surveys in which
 

multiple outcomes require samples of different size and often
 

individuals with different characteristics (e.g., age). Also, research
 

is needed on new sampling strategies aimed at limited target groups such
 

as the catchment population of a clinic. 0
 

Another aDproach to program evaluation is Lot QualityAssurance
 
.Sampling (LQAS), in which program performance is dichotomized into
 

'lacceptable" or "unacceptable" levels and small samples selected at
 
random to determine the prevalence of the indicator measures. LQAS has
 

advantages in clinic settings where sequentially numberedrecords are
 

available as a sampling frame, and repeated sampling of records can be
 

used to monitor services over time. LQAS requires much smaller samples
 

than random sampling in this context. However, LQAS may not be
 

advantageous for small population based'surveys, because of difficulty
 

in devising an adequate sampling frame, and because the dichotomous :.. ... , .. .
 

outcome provides less detailed informati.i than would a moderate sized .
 

random sample. There is a need for further research to define the
 

appropriate applications apd limitations of LQAS, and to develop simple
 

methodologies.
 

Qualitative anthropological studies or quantitative observational
 

studies have important roles in evaluation. Anthropological studies can
 

help define cultural categories of illness or perceptions of services
 

which yield important insights and facilitate the development of**
 

culturally relevant questionnaires. Also, structured observational
 

studies can be used to describe behaviors of relevance to health (e.g.,
 

feeding during illness) which cannot be measured by interview
 

techniques. There is need for r-esearch on how ethnographic methods can
 

be better incorporated into r or epidemiologic studies.
'.7. : , : : :: •': :' ;: ; -•. :;i ", i/ i::; !; !: /:/. / i;! : : :/,..: ! .: : demiol idAs)iei 
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The importance of cost-effectiveness in evaluation and managerial
 

decision making was 
also considered. The cost-effectiveness ratio
 
allows measurement of diverse costs relative to clearly defined
 

outcomes, whereas impact eva]uation measures 
the absolute magnitude of 
changes In outcome in response to specified inputs. Thus the two 

approaches cnomplemeat one another. 

In clm i ion, health impact evalluation can on ly he conducted in 

selected cyen mrtinces whe-( the technical e err:ip
or and logistc 

facilities make such studies feasible. In most settings, health impact 
studies cannot be approached wih rh rigor demandeod of experimental 

research, and what is needed is plausible evidence of irmpioved outcomes
 

in response to program activities, derived from nmltidisciplinary 

observational study methods. This workshop identified the strengths and
 
weaknesses of available methodologies and suggested new directions for
 

future research.
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WORKSHOP ON HEALIHI IMPACT EVALUATION
 
School of Hygiene & Public Health
 

Topic 	 Speakers
 

Chairman - Dr. Henry Mosley 

Introduction and Overview 	 W. Henry Mosley
 

Mortality
 

1. 	 Direct and indirect methods for measuring Kenneth hill 
trends in mortality using survey data 

2. 	 Use of sample registration data or mortality Douglas Ewbank 
surveililance Jor the evaluation of health 
prog rams 

3. 	 Information on cause of death Susan Zimicki 

Morbidity & Methods of Measurement 

Chairman - Dr. Ron Gray 

4. 	 Measuremeat of nutritional status Rick Trowbridge 

5. 	 Nutritional surveys and longitudina. Michele Forman 
studies 

6. 	 Measurcment of morbidity from selected diseases Neal Halsey 

7. 	 Morbidity surveillance including Gordon Smith 
sentinel surveillance 

Chairman - Dr. Neal Halsey 

8. 	 Cluster surveys Stan Lemeshow 

9. 	 Case-control methods for evaluation Beverly Young
 
of water and sanitation John Briscoe
 

10. 	 Epidemiologic methods for studies Walt. Orenste.n 
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TABLE I
 

COMPARISON OF METHODS FOR MEASURING MORTALITY TRENDS
 

Method 

a) Direct 
Meas 

Age-Sex 
Patterns Trends 

Geog. 
Detail 

Socio-
Econ. 
Detail Accuracy Per 

Cost 

Cap Overall 

Cen:sus/V.R. Bo Y RA H M Var. L H 

Multi-Round S. Bo Y RA L M M-H H M 

Surveillance Bo Y RA L H H H H 

Maternity 
Hist. 

Ch Y IP L H M-H H M 

Retro. Q. on 
Deaths Bo Y RA Var. M L L L 

Survival of 
Most Recent. 
Birth Ch 

Sex 
Only RA Var. M L L L 

b) Indirect
 
Sex
 

CEB/CS Ch Only IA Var. M M-H L L
 

Survival of 
Previous 
Child Ch N RA L L ?M L L 

Census Age
 
Distributions Ad (Y) RA L L Var. L L
 

Survival cf
 
Close Sex
 
Relations Ad Only IA L L L-M L L
 

Key: 

Col. 1: Ch = Child Mortality only, Ad = adult mortality only, Bo both child and adult 

Col. 2: Y = yes, N = no, (Y) = yes theoretically, but rarely in practice 

Col. 3: 	 RA = through Repeated Applications only 

IP from Internal detail, and Period specific 

IA from Internal detail, but only broad Averages over time 

=Cols 4-8: H High, M = Medium, L Low, Var = Variable 
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