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I. INTRODUCTION
Despite  the need for aemographic data for health research
and  economic Planming in developing countries) techniques for
collecting complete  and  accurate data haye received less
attention in the demogr aph i Literature than t?chniques for the
analysis  of 1ncomplete and defective data. Thus findings from
demograph e recwearch e often the subject of qualification ow.Lhg
to  the acsumptione that  mgst pe emploved in the course of
demoaranlyj« estimal jony . Direct methods .| of demographic
estimal ion, “ach as  retrospective surveys;, census data
collection, and. vital statistics systems 'typhcally follow the
rules  and loqif that applied to manual systeﬂs of the 1950<s.
There js  thus : 4 need to develop data s{stems Lhat are
inexpensive, romprehensive,  and  robust to the problems that
typically produce defective data in developing Qountry settings.
Recent  developments in computer hardware technalogy have
enhanced the availability of low cost, versatile, and powerful
computer equipment . Moreover, new software cancepls permit the
design of uuntjhuous flow data management with rapid feedback of
errors  to the fieid. Data feedback systems, if carefully
designed Lo meet field needs, can therefore permit utiliiation of
the editing system to strengthen supervision. Finally, data
storage and retrieval systems can be designed to enhance the
scope of demoaraphic research through routine linkage of data on
demographic dynamice with information on posited exogenous
.determinants, such az  =ocial apd economic status, with posited
endogenous determinants, wuch .as household preference indicators,

and through linkage of all such indicators with proximate
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determinants ot mortality. such as mmrhidity,ior fertility, such
as cohtrameptivo wse dynamics. fhe policy re.evance of research
an  be sl enuthened by ncorporating information on the quality
and  quantity ol  services otfered o hC:l.l&.‘-!-..'thdS amony the
endogenous  determinants  of domoaraphic dyn#micgﬁ Thus the

application  of new comprttor techinology can HUL only imptove the
quality of data, Lhrouoh belter teedback of processed information
to data collectars, but i1 alen enhaneos the power of statiétical‘

inference and the broadens the scope of  analyeis.

This paper reviews the desian of the Sgmple Registration
System (SRS), a microcomputer based system foa demographic data
collection andvprocessing developed at the International Centre
- '
For  Diarrhoeal Disease Research, Bangladesh (ICDDR,BJ for the
lonai tudina)l monitoring of demoaraphic events, service provided,
and  health gnd tamily planning behaviour amcng membors of a
cohort  of 7479 ample houscholds in four rural sub-districts of
Bangladesh  located 1 rhe centyral districts of Sirajganj and
1

Tangail and in ihe south-woster s distiicts, Jessore and Khulna.
That new  avproaches  to data cnllectidn are needed is
demonstrated, unot only by the needs of a particular field study
in Bangladesh, bt al<o by emerging research priorities elsewhere
in  South sia and  in Subsaharan Afrvica .where mortality and
fevtility Jevels are high and unchanging. Rural cohort studies
aof  large samprles mre likely to become increasinaly  impartant
resources for policy development. Two observations support.this

view:

1) The study of mortality determinants will tecoae
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more important in the future than they have(beon in the past
‘bacausé of renewed danor agency and developinrg country government
corcerns  about health policy development will.be‘more important
than mortality measurement . The causal inferognces required from
research can  only derive from longitudingl data on large
populations . Cross-sectional demoar aphic datu‘colJectiun me thods
a’e  inappiropriate for most health research neods, Demographic
events of interest, such as neonatal, post-neonatal, child and
maternal mortality are sutficientiv rare a< o require precise
information on ihe events of interest and the populatian at risk.
Rerall biases :seriously compromise the utility of data for
decision-naking Moreover cross-sectjional survey techniques, S0

widely used irp fertility research are ill-suited to mortality

studies; i) Longitudinal data are required because the
proximate delerminants of mortality --—morbidity, nutrition,
Ltactional behaviowr, etc. are e ther intervening events or

longitudinal processes that com ondy b effecfively studied in
concomitant eovent history analyae- 1) Proximate mortality
determinants are rarve, svnergiustic,  and inte;mittentnmfeatures
requiring  hazarde modeling for  the analysis of  effects. 111)
Health service interventions decianed to improve uhjld heal th are'
themselves time conditional in their foeéts—“with impact
deriving not unly from the timing of interventions relative to
the age of children it also deriving from the timing of service
interventions relative to seasonal ity of adversity and specific
episades of jllness. 4) Finally, the objective of mortality

regsearch, is to develop predictjve models encompassing not only
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intervent ion Lechmologiog . birl aleo the  social v BUDnOmic  aned
beliavion ol determinant< of child srvival,  he Pare ovents of
intereat g beexplained by modo] . inuwrpbrnlinu Py ame ter s
within Ehe  copteral  of robicy smaluer o and . heal th planneys .
Fredictive mod s ther oby hocom, heal th policy: development. tools,
not merely academi eXErcimos ) Fvidence that Programmes  can
have  net of fed ts on Lamily planning  yae and fortility  will
enhance the fmpor Lanee OF operations 1 esear b N services,  since
the  supply  of S VILOS are demonsty ably inpor tant tertility
deter minants These  changing  prioritjes fur research have
implications oy data system developmeny npeds

2. Longitudinal data will vecoue increnﬁingly impurtant to
research on the efficacy of family planning programmes. Data
which  show  Lhat service proximity, o resﬁondent recall of
gervices  are likely 1o be of lLittle use in - daveloping research
systom- foy dwﬂjﬁjun‘mahing_ Services are likély to be developed
incrementally over time. Thus cut rent researcﬁ must. address the
question of I.\Jl'll(,.’ thien Phiis or that oty ateaqy h“.?' contributed to
mproved proar amme perlformance, not merely whetﬁey prevalence has
been changing. Proatammes  work, bt thej} efficiency and
effectivenea:: iy b jmpr oved. Evaluating poiicy options will
Veaquig e nuv@fu[ Studies  of the relationship  between service
strategies  gimed ol improving the quality and ﬁuantity of care,
anid individ, brshiavi e =i obisctive best served with
Longitudinal «i tdy  desiognge.,

his repomt reviows the obijectives of the project in

Banaladesh 1t the SRO Is desiagned o address  the limitations

£l
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of exiwling demoar uphic svetems i Banagladesh for meeting  <tudy
aims . Mest b oy eviews Lhe Steps in creating the gRS data base, the
desian of the mastor e, the field sy shems oy maintuaining th
SRS, and evapples of the typer ol analyses that can be performed
with SRS Adatn Finally, the implication- ﬁf the SRS desian for

tuttere work e s anod .

THE MCH-FP EXVENSION PROJECf DESIGHN AND SRS OBJECTIVES.

Ther  Samplce Regtatral fon avsboem (SRS, was implemented « jn
Duetober  of 1982 in fom Faral subcdistriclts (or "upazila") o
raral  Bangladesh  whero spocial service  activities are being
under taken by the Rangladesh Minispry of Heglth and  Population
Control  (MONEC) uvd the TCDDR K. [n 1986 4 new project {field
desian was int) odurced that reaguired two additional upazila. 1hue
there are cinrently six rutal upazylas in the 3RS sample  area,
OfF which the combined sampling frame represents a population o
approximately 900,000 .

The SRS is the demographic eva)uation system for the MCH“PP‘
Extencion  Project, g col laboral ive project éf the MOHPC and th
ICDDR,B . Thi  ExbLerndon Frojecl  1s designed Lo  test the
replicability  of g successfal TCHDR,B field nxpwn'imgrﬂ:.ln the in

Matlab  kpown  as  (he Family Planming Healtlh Scorvices Project

(FPHSP) - The  Fpysp deliver-. compr chenaive Family planning

Servicess  ta  women in thaeirv homes and prrovidos MOH  services in

neavby o iy e, Inthe first three yeers of the FPHSP
contraceptive se rose dramatically in sorvice dArvas . Fertility
and mortalivy subcequent Ly dec | ined demonstrating Lhat

demugtaphic chanae can  be the outcome of sugtained  intensive

Q9



service delivery in a rural topover ished population. In 1982 the
Government  o!  Bandaladesh regquested bhe 1CDDR,B to  conduct a
teplication  cxpor iment o fext the tranﬁferAbility of the FPHSP
ﬁ@rvjce approacht tao o the  MOHPG gy Len lsewhere in rural
Bangl adoagl . Avcordinaly, o siudy was desianed which focuses not
only on health and family planning technoloay,  but also on  the
operational buarrie) < Lo effoctive morvjuu\deLivery,

The Extension Moiject design hine been characlerized as an

experiment  in "oraanizal ion development."  Its primary goal is
to Leat whiethoy service approaches developed in a nor -
aovernmental  oraanizalion, with speciyl © resources and

administreat jve capabilities, can  be transferred to bthe HMOHPC
where resouwr ces g administrative fFlexibiility are .severely
constrained. the  goal  of the project is {hUS to research the
ntilization of  yeseqrch irn a public sector programme and to
foster greatey under standing of barriers to effective proagramme
ner formance anona senior . ofticials. The application of
microcompter technoloagy i this experimént permits timely
feedback on Poth oper ationnd changes and demographic dynamics.
An objective nl Lthe computer component of the project is to
demonstrate the nse of Lo cost camputer equipment to this end.
Evaluating of the Extension Project requires a system for
assessing  the  demoar aphic impact of the pfogramme. This, in
turn, requires maintiaining a large population under surveillance,
1ntroducing o treatment desian, and conducting longitudinal
observation of demoaraphic changes in areas Sérved by the project
and naighbor ing ot vas where no  special ~int.erventions are

tntroduced. The research system must not be the primary focus of
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Lhe. Extension and must therefore be parsimonious. Sampling i
‘herefore  required. Despite Lthe need tor Farsimony, however ,
this system,  must be o mul tipurpose system  because operations
tesearch  entalls malLivariate anaiyses in which vital rates are
dependent variables, operalional inlmn‘vérnticuls are e
mredictors,  and chiracteristics of service clientele and their
households are controla. Althiough this requites a complex desian
clements  of the system should be teplicable since research in din
tuanization davelopment contoxt requires MOHPD ownership of both
the research process and the utilization of its outcomes.
The principal dilemma to be addressed in the design of the
SRS is the incompatibility of these goals. ¢ system which isg
“imple, parsimonious.  and replicable myst also be suited to
omplex  research objectives. The Extanpsion Project therefore has
anponent dqta‘ﬁyﬁtoma which are simple énd manadgement orientoerd,
e othor  componont= are  compuler based and designed (o
pevepan oh e manauement  component uses as ius primary resource
o couple record bool CERB) whiich i used by government villaae
workers  to record informalion normally compiled on logse shoote
4 A
vl opaper . The Fxtension Project  has modified this MOMPC loose
baper o system to a handheld reqgister so Lhat. all longitudinal
service informalion i< carried by the worker in the village uver
Fime . Each  record  book is handwre i tten ﬁnd all  household are
Covered, Lvery  households is visited quartgriy and the CRP is
tpdated with reguisite service information and vital event diata.
mvice related data from the CRB are tabulaéed by hand at  the

nion level staff meztings monthly for reviewing wot ke

11
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technoloa,  thus bwroadens the scope of inquiry from demographics
alone  to include o wide yange of posited determinants and

vonsegquences ol demogr aphic dynamics.

Maintenance of cross-linked datz is rargicularly relevant to
pnolicy  secearch, because  operational questions often  arise
pieceme:nl fFrom policy meker«s. Requi=zite research involves only
amall  amounts of incremental data inlection if other relevant
extant inrj~mntiun is veadily acceshible, Hdintenance of batch-
mode sequential {ile systems requjre colle@tion'nf repetitious
data, often with delays in processing and ﬁnalysis owing to the
complex editing requirements and the redundant data. The
absepce of a timely responsa from researchers to  requests  for
research impedes utilization of fie)d resear&h for policy.

Hpevati@ns research, moregver , {nvolves monitoring
programmatic  activities that chapge withj‘time, and posited
demographic svents that respond to policy. the contribution of
research to policy development is enhanced i? the research system
can link  this crucial inter face belween P ogramne effort and

activity withy individual behavior.

2. Vityl events are pften collected in batches by type of
“event with events unlinked o the individuals at risk. Since the

avents  are nol  continuously cross-linked,

DRI M R Te e T AR T2

analysis  of  individual level data is not possible. The use
of demoagraphic data for case control morbidify studies, research
on  the determinants of survival, the determinants of fertility

and other issues require estimates of the population at risk of

events. Aagregate unlinked data can be used to report vital

15
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rates, butt. studies  involving data on  individuals require
moni tor ing peraon days of obsepvation. Migrat.ion, sample loss,
and otharv souwrces of censoring, impair the anajysis of individual
Tevel data anless the w@ssnnidnwﬁ A vk of even b are recorded

in u common cro<s-linked file arranged by units of analysis.

.

rhe application of censored event data to policy research
Friass received - considerable  impeius with the development of
biomelric mothoads for the regression analysis of cenqored event
historjes. Thht cohorts  are incompletely nbserved need not

impair the use of data for inference.

3. Editing of data requires comprenensjive cross-checking
singe  demogrgphic events are logicall interrelated. Recording

errors often gice, however, which delay
mortality analysis, tor example, requires analysis of deaths

curving wirhin 12 months of life according to characteristics
of  mothers, attributes of their household, qnd the coanditions
prevailing at the time of birth. In Bangladesﬂ, horever, births
ofteri ocour i the home of Lhe wobiwei . paienls, wilth mothers

returning  te theis hneband’s home in the poet -partum  period.

Deaths  can be qrrnupuuujv registered in a hnusehold where there

is a0 corresponding Lirth  record. mother = information, or
household recar o, While such errors may be infrequent,

correcting such orrorea reltrospectively can be difficult and time
consuming, particalarly if data sets are large and processing

rapabilities are limited.

le
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Cont irnous Finkirng operations can e desianed, not oily  tao
stove  data, bl Lo clzel the logical copsistency  of  evenlu:
Recorded  out - miorant = mast be members to hive been eligible 1

move out, bhir thes mast have o mother . mog ) iagea must cort esporrd to

ary individiad o e e Sibd el occur ornly to
individiaal« Fnown to be al rish  in tho hensehaol d tndeyr
observat 1o, Micracompinten 0FLWare  can be desioned so  that

ediling., Pinkina,  ond dagial checlting occur ot the time of
entry  wo bl cen b o cross-lbinking protecis the quality of

data from the Fime of collection.

Al thiongh Process  of  continuous linkaﬁe can be uysed as 4
componuent b superviaion, batch  mode systqms are typically
maintained it bhe field wilthoul contingous }inks to the computer
ediLing procea. Ditac maintained zepyrately in batches ére not
readily  checled o problems  Lhat require changes in  field
supetrvision.  Wilh tho apperom fate compputer diagnostics, however ,

errors are dimmediately flaagaed fo SUpervisory action.

Thiee  rpwes of At aboe mot yoels thage e hype the  scope  of
demograpbiic yovoagg of Aalyals have areyler flexibility in the
desian  of dily centent s rates aro more readily moﬁitored, anel
colbing o Compr ehiengve i timely . These developmenis need
nolb requite <sophisticated expertise in syctems development, once

the database i desianed and routine file updating Procedures are



Lre summint vy, RS addr ngeog e need i daty vollection
systems that oy e

t Pomvai Uil inn und  capable  of ot | tar g not  unly
ventoos bul e Popalatiog ok gy ik ol evente,

0 Aenbale coed ocomp b e o wWith miirima seope Lo interngl
Fosaical ST OnG ey by ar i

0 CoraneJab e and {toxit e to inclyde  pot only  events,
Also modalos e o proximale determinon e and exongerious
SOl and o oo var tab ler:,

N EANIIES | . , THeYponeive  and Prortable,  pacing  min imal

Lochnit el deunarrds: o NESTETIR

) quiukl)‘implpmwuled and quick n prudUﬁajresults,
0 Suibabila fog lar ae populations, vot fcompatlble with

MCH O Gmpig e Briay cliga oo,

0 tompalibile wilth bot), basic  tabular and graphinal
precentationg ol data, vel compatib)e with. statisticallly

ORh TS Licalod Lechnigques [or Jongitudina) event history analysis.

We o by, text., to o discussion of i system which addr esses

thease qime.

FEAIURES QF THE SRS DESIGN WHICH ADDRESS THE  LIMITAYIONS oOF

e SRS data Syslem design avert= probiongs inherent in batch

mode vital  oyen s svetems by compiling Jdata continuously into g

vonsiolvo L history (jle () Ihe SRS hos beern developad in two
“lage. - oPprotolype sequent gl File system, and a  relational
ftabase . In the protolype SRS, Ll 1 wiye désigned with the
Lat abivese AR Ot s ul bimate product. 1hﬁs the HHIF .iS

ie
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concentual v oauivalon .0 a ml b dionensionagl maty iy
individuals Al Lheir char :'njrl.wr' istics  reprewent, rows,  ovenl-.
observed over Lime are co fumns, and characteristics of household
ar incl.ivi.rh.u:n‘ls are layer o A header recor:d for each househol«f
Providesz  keys Lo poading o aiven  househol d history and  tle

history ol visii dates o that individual events Lhat  cu e

tecor Jded hiaver o ron responding  person days  of uobservation

ARfOCiatod  with  {ien. M HHE (s alao maintained manual ly b

Tield werkers in g handheld registem o) Led the Househol d Rr_e(?m‘d
Book (HER) © Softwn e whiich printe the H_RB permits rapid teedback
ol compaterized dala Lo tnter viewers and simple HRB entry  ruylew
permil rapid apdating of the HHE While Yl:hd system is  being
converfed Lo o database, 4 this Convey sion .h‘r\"/r,)]:ves soflware only,
and  does ot n_; Ler the Field pperal an of d;:t:z;‘ managemenl taske
b SRS slafr.  ””) HHE desian bass sevoral advqntages over extant
sequential (ile syslomns-

Lo The scope (or designing data conten, is hig

ly [lexiblc

L)

'

While  the demoon aphic comparient auf the SRS provides the basir

I

st by o of Phee SRS (howriobuo ] size _}Jnd composi tion,
interrolationsljpe Amona - member 0 member  chayac teristics  and
theiv  demoa apfie events histary) the info n.ml;i,un Tinked to the
HHE  can be et ey Totai badinal bigtor jes ar f‘.iv'\'ed entries ol any
Form whialsoaoya fhe SRS g desiagned, for exanple, lo record in
0 day ronnds each respondent s recal l of L:m;vj‘(:e warker  visite,
Lthe type of wery Lues received, and whether services were adopted.

Tn addition o flhe routine longaitudinal data special P pose

once  only " nodiulos Aare added in successive rounds . Each SRS

19
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RS e at iony - OWing to Lhe need ta Mt i cont innous f 1o
of Fiebd uorly i own divy Cyvo o, srmeral jon was kepl as e mple o
possibbe with ming Ml requ s omopts tor codipag. A sOCioecanamic
stalbus modide oo T O e Lume ot cnuneration,  but

PO ety o vensionied o Low e ter by (Seo 3o Fiatwre 1)

4. Fedidivey apn) oy teel frpgs Plex bl fpongess Pegistration books
AR campitt ey my inted, bowrid, s dictributed Lo Field workers (a
in Fieppye 1) A samp) e HRB pracge SipRars o an Figure 3. Al Lhonal
nachine  odil g beogan ot thi s aanes the printing Process wae

Little aore than . roformatting  of Fiaure 2 jnput data,

SUbsampl ing o edi o ensured comp ) iance with the location ot

samp e pointy iterviow hoagaebo]d member < and code the HRB {5
7ital Bvents  din e st ernumeration period. Erroneon::

MuUmey atyon  data g corrected  in bthe KRB and  entered o
"Amencmen t Fonrme” decianed o correct  enumeration data. HRB

Field vogictor« e e inted annal Ly .

the vy le of apcacirng Fhe HBB ol computerization of events

e gin Lhe Wy cyed (i phitse in SRS development (see Figure 4,

V). s ohose hav bioen repeated in roaular o0 day cyeles since
Wwotober 3, PR Py, wvi sitation interviews focus on possible
hanges TRTENEIITRS FE R I and damogr aphic svents ., Since the
ntey viowo .h,::' dobeaister  thal records previoons SRS rouwnds,

XLensive  paob (g ard data Checlking 1s possible at the time of
dsibation. Sach HER oniry aope alvs & oy responding event Form
see Appendix A, Phaae DY 0 regimen of logical editing of  the

ventsz  (seo gy e Ay 7). and . subszequent ser joee of checks of

oy
el
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1
tha  logiepd conrsintency ol events with Previous  HRB recordes

Modificat inn o the H inc Tndew vecmrding vicitation datoe,

Pracedar o Bevod g s b v iy o obpsdi o Data passin
alb tecsta are archived (19) and honseholde fad ling logical te-l.;
Aares pyipbend it g op mescages for field sorrection (8. Errop -
e the dnitial 1o vacecded Jopercent o of the  ovents repor toed
Bl ovrnon yates e Tineed 1o 4 rerteont in o round 2 and less than 1
pereont Uy ey b oy Crovrendt Field corvection  achivities oe
conploto within o weesk of closin o of a o gund owing to 2 system ol
conbinunns procecsing ol data (roem the Lipe of coliection, Thus
households  inter viswed catly in a round are first Lo receive
crrororeports and in oall oy ounds ince 192 the 90 day schedule
has  continued  anintersupted. irrors reported to the Fiold
requite rodntoerviow (2) ) correcltion of the orroneous data suboet.

(1), reoditing () and finally archiving (12).
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TIGURE-2
MCH-FP EXTENS.ON PROJZCT
SAKFLE REGISTRATION SYSTEM
AMENDMENT REPORT FORM/ENUMERATION SURVEY

rrea0 of Hous=hoid :
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1
Heusechold Number : m

Father's/Husband’s Name : Vitiage Name @ -
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JHE LAYOUT OF THE HR8 AND EIELD PROCEDURES

Fiaure 3 diagrams the routine field operation that results
in  the updating of the HRB and the HHI . The Fiaumre 3 cycle  of
nort niet only prepares edited data files, it involves field

I in the data management process. Lax and inelficient workers

acnerate data with logical errovs that become immediately obvious
to supervisors owing to SRS procedure ol tabumlating edit  checks
tbyv worker .  The continuous feedback of data and the periodic
rtotation of workers permits continuous checking, detection and
correction of errors. This cyclical field system involving
computer  and  field staff minimizes errors of demographic data
colleetpion:

1) Undercount is minimized owing (o fepeated visits and
mirtimal reliance on recall of events in the distant past.

?)  Age misstatement is problematic, but  comprehensive
Pogical  edils minimize major errors and repeated visits permit
extencive probing and HHF revisions as needed.

) The editing system emphasizes to tiorkers the logical

interrelationships  of demoaraphic processes . This, 1in turn,
aver ts mechanical  and  lax field woark that qenerate data

incnnsistences,

the SRS is run in the field by 9 tears each comprised of ane

male and one female interviewer. There 1s one back-up team in
each  area to cover for leave and illness. (n the average there

are three interviewina Leams for each superviseer, and  one
supervisor  in charge o all field operations. The supervisors
ronduct. spol checks on 5 percent of the househalds by ohserving

interviewer  in  the field and conducts a random O prercenl
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reinterview  of  the SRS sample earh round. Supervisors are
oxpaected to direct field editing and to respond to computer
editing output .

All field sorkers were trained for two weeks and
subsequently  receive a monthly orientation. The workers are
prtmarily bachelor’'s degree holders, but a higher school
ver tificate is the minimum Qualification for the position. Each
worker has an SRS field manual for definitions, procedures, and

11
examples of how to run field operations.

The  major field editing criteria that are applied are as

forl lows:

a)  Births where no mother is present (member of household)
b}  Deaths to non-resident

¢) Maririages to non-residents

d)  Tp-Migrants who are already present

2) oOut-Migrant who are non-resident

f)  Any identification code that does not match a

corresponding sample individuals.
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IHt DESIGN OF 1HE HH

The HHF is presently a prototype line file, constfucted 1 om
He enumeration data and seven subfiles, each of which is base.,
ot torm filled in the field- the amendment. file, in and out
wraration files, marital status change files, the pregrhancy
crmination  file, the death records and the househoeld status

chianae file.

Each table has a corresponding consistency checking module.
Updating the HHF proceeds by extracting the houssholds with
evenls, linking and editing events in the HHF‘subset, replacing
and  merging Lhe updated and edited fFile and running a procedur o
whiich  extracts visitation dates from field reports and adds  the
turrent visitation date to each housetyold headér record.12

Current  work on  the SRS aims to areatly simplify the
beteh mode procedures. All information on event reparting forms
alaon hxists ot the HHF and the HRA. By redesigning procedures
and wof tware all forms can therefore bhe eliminated. The HRB for &
villane, once a completed, can be sent to the Dhaka ol fice f{or
gl b inig . Software will be written to display the HHF in HRB
fermat and  procedures will be designed for a data manager to
tdate the  HHF screen display with current HRB information.
Eﬁiuting editing arnd linkage modules would be involed
adltomatically uéon completion of data entry For a housshold.

hus a single step procedure is being developed which requires no

coder s, no forms, and only limited expertise in  computer
operation. Modules and data files are well within IBM-PL
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limitations. Programs require less'thau 128 of storage and the
total  data base lass than # megabytes jf all’available data are
loaded simul taneousiy .

Planned  changes  in  dota management procedures will not
affect existing HHF structure. Each household has a header
‘ecord  with the identification sequence, the name of household
ead, religion of head, and SRS visitation dates. Each
individual household member has a correspoﬁding record which
‘ontains 48 data elements. Elements spocify the identification
sequence nnd_ interrelationships amonglmembers.as well as  sex.
narital statds, education and occupation. . Rules are specifin
For  membership in a sample household and the type of entry into
the HHE  as a4 member is coded along with the date of entry o
etord the onset of observation. Similarlﬁ an exit code |«
specitied  along with type of exjt to récord the end of

:
Wwservation. Entry and exit dates define the risk set for all
somputations. Next events are coded in éequeﬁce by type and date
vith a field for descriptive information.

Two brocedures permit testructuring the HHF: Amendment for
lata in  the HRB found to be incorrect and household status
“hanges for households found to have split or merged accérding to

pecified definitions.

The HHF provides the framework for all éurvey research in
che Extension Project. Special studies of village womer .
mntrafamilial communication, economic status and other issues arn,
onducted  with each round, lipked to the SRS, and arcniyed S0

hat  previously collected SRS data is accessible for any cross
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sectional =surver, While  fhe structure of . the HHF i fixed
special purpose modiales can follow any format whatsoever so long
as the  HINE linkage  information is incurporated in  the code
layout . Huﬁhjnv‘ adit checks that are applied for appears in

Appendix A

EXAMPLES OF SRS DNALYSES

Analysic  of SRS Qs ronducted by extracting workfiles from
the  HHE  with  spoecial parpose software. Standard reports of
demoyraphiic rate” are pmroduced auar terly and a éummary report is

1 :

produced unnually. More  imporbant, however. are the special
studies  in proﬁress that utilize SRS data. | A few examples of
onoiIng SRS based studies ares:
L. Mortality resvarch '

Infants born since 1922 have been observed over the October,
1982 to Seplember, 1994 period. A hazards regression study has
shown that cex of infant, eronomic status, and education of
mother  have no net of focl on et they neo-natal or post neo-natal
mor tality . Post noo-patal mortality is high in‘households where
siblings  have  diod. Given the bialr mortality in study areas,
serial mortality  in hioh risk horseholds has  important policy
implications. Frrther  resemoh is needed on the behavioral
cagses of vurigl mortality, possible interventions, and the

14 '

Impact of <triabeoies.

GRS data - also show that child mortality jis high in  study
Hreas . the  correlates  and  pruximate determinants of child
mortality e not well nnderstood and can be researched with- the

15

SRS data.
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This phase has got two main parts. Firsi part consists of
the following modules:

(a) EXViAaa Consistercy checks on SRS Amendment updates

(b) ©XT1a8 Consistency checks for Tn-migration dapdates

(e) X114 Lonsistency. checks for marital status change
updates

(d)  EXitab Concistency checks for pregnancy teraination

(@) EXT14C Consistency checks for Qut—migration updates

(f) EXriar Consistency checks for Death updates

(g) EXIla6 Consistency  checks on Household Status Change
updates '

Consistenc, choecks are made only on the "individual level,

not in relation to the rest of the household (see Phase III).

The second _part  updates the header cargd of the affected
household  (if there is any change in information .stored in the
header card). the module is EXT14H.

Details of the EX114 modules follows.

Each type of event is processed separately. The order of
their processing is  amendment, in-migration, marital status
change, pregninicy terminat ion, oul-migration, death and household
status change. tThe likelihood of occurrance of the events in the
above order has bheen determined on the basis of the experience of
demographiic stusdies. ;

While checking the consistency of the bir?h date an error of
1 vear is allowed, {or children 5 or under, and 5 years For older
people . For an Inomigration following an’ out-migration, -a
marital status change, a pregnancy termination, or a change in
household status or relationship, including splits.

(a)  Modide EXT144

The module EXTI4A carries out consis&ency checks on SRS

amendmen t updates. This module’ caters for the
consistency checks  on inclusion, exclusion and

modit tcations.

The  inclusion phase, errvor messages is given if the
individuasl record already exists in the history file.
Otherwise, the member is accepted for inclusion.

In the exclusion phase, error messager are given when,

i. the individual in question is not in the history
file:
ii. sex in anendment file iz not same as in history file;
iii. birth date in amendment file nol consistent with
history file: .
iv. the individual is not active in the household;
v. amendment date before household entry date.
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Otherwise, the individual in question 15 excluded.

In the mpndification phase, orror messages are given for
the same  checks  as excluston, and alsc of the
modifications would catse-

L. spouse numGer inconsistent with relalion to head:
ii. having spouse inconsislent with marital status
11i. yewrs of education inconsistent with  age;
iv. <ex inconsistont with relation to head:
v. modification woild cause occupation code
inconsistent with aage (when under 14) . '

Wherr they o is no nconsistency as mentioned above, the
records are accepted for modifications.

(b) Module EXT148
This modﬁle carries out conéistency checlks and updating
for SRS in-migration repor tos. The module accesses the
ir-migrarion file and Household History subset file.

Following consistency  checks are made in this module
whether - '

1. individual 1D (ir-miarant) is same as ID of active
membetr  or member who died;
ii. history file permanent  [D is not same as event
pevaancnt ID,GF individual previously out-migrated):;
1ii. sex in history file is not same as sex in event file;
iv. aae in history file inconsistent with age in event file;
V. oevent date occwrred aflter exit date; (if any)

If  any of the gbowe men b ioresd {1 aggod inconsistencies
are  found, corresponding  ervror messages are given.
Incomplete pormanent The are also flagged. Errovr free
Fecords agre added to the subset file as per format. A
flag i: placed on in-migrant records who come in as
housetinl headds for tater headerf adjustments.

() Module [ 1ac

Consictercy  checks  and then updating of SRS marital

status  change reports are done in this module. The
marital  status change file and the household history
subfile wre accessed in rhis madule . Following checks

are macle

i. the individual record is in the history file (subset);
ii. sex in history file is same as sex in event file;
iii. birthdate in history file is copsistent  with
birthdate in event file; :
iv. the iridividual is active member


http:lu.~uri~l.si

\Y

vi
vii

(d)

V. prior marital statys  in event file is same as
current status in history file;

i. old spouse number in event file same as in history
file;

1. event date js after the entry to household;

i. date of change of marital status in event file
consistent with  date  of any olher events in the
bistory fFile: .

X. previous marital status change, if any, is consistent

with marital status change renort .

Ir any of  rthe  above  inconsistencies are found
cortesponding  orror messages  are  given. Otherwise
updating of marital status in the subset file is made.

Module EX114D

This module carvies out consistency chechkhs and then

updating of pregnancy termination reports. The
pregnancy termination and history subset file is
accessed for vhis purpose. The following consistency

cnecks are made in this module-:

i. individual is in the history file:

i. individual is active member of househol d;

i. birthdate in history file is consistent with
birthdate in event file:

v. marital status is consistent;

v. event date is after the individual ‘s birth dete;

vi. event occurs after entry to household;

l(e)

1. pregnancy termination event and date. is consistent
with events in the history File.

If any of the above mentianed inconsistencies are met,
correspanding  error aessage  is  issued. Otherwise
records are updated in the Liatory asubset file.

Module EXTLAE

This wmodule cart ies put consistency rhecks and the
updating of out-migration data. The out-migration file
and the <cubsel files are accessed for this purpose.
The following consistency checks are made-

1. the individual iz on the household history file;

ii. sex in event file 1is same as sex in household

history file;

i. birth vear in event file is consistent with birth
year in household history file;

v. individuai active in household:

V. out-migration occurs after entry to household;

vi. date of out-migration is consistent with event dates

in the history File.






(h) Moduie 00 1an

This mecbbo nodates the hoader recerd Tor new heads and
it the  came Vime como checls are car Fred ot The
fottowrng checke e mace -

Looah U e Tinesehiol b e a0 Dieadinr e o
ti. the toohold ias roliaion entered:
o howwehold bevndor hoe o name el ored:

] any the abives dg e f ot errar messages  are
prancteds atheroi oo futor mat ion g the header cards  is
updated . ol gl ieab e

tase T

This phase cary ies ol tonsistency checks on  updated

Honsehiold  Hiztory  subfile. Checks here are on  the
bhowsehold  Jowvel The error types (logical) searched
For e

() Bl abesdd 1D nambey < g household.

(L) Mo head or more then one head currently resident.

() Spanse certal number not in hogsehold.

(d)  Spouse having same sex oo individual.

() Spogse of cpouse not Lhis sndividual .

(1) Individiedd  velation ta  head inconsistent with
sponse relat iton ta load,

Ca)  Mother =orial nambor oot g household.

(h)  HMotf'er oot female.

(i) Indlividead  vetation to head inconsistent  with
mothier velation to head.

{i) Fedividual age inconcistont witl mother age.

() Relation to heoad nnd concitent wity age or age of
bic aaed ‘

(1) kelaticn  to head not consistent with head mother
(IPR(I] ST I

(m)  Relation 1o bead not consistont with head spouse
HINY I AYEE

() Honsdibio bt wi t only one e ord.
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