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INTRCIIJCTION

The growth of interest in the determinants of childhood
mortality and morbidity in developing countries, and in interven-
ticns aimed at their reduction, has generated a concomitant need
for new and innovative approaches to demographic surveillance and
data collection. Two reuuirewents have emecrged as of paramount
importance in the design of such systems:

1) rapid, cost-effective monitoring systems to evaluate
the aemographic ‘mpact of project interventions

2) highly accurate, loncitudinal data syst.ems which permit
more detailed understanding of the determinanis of, and
interrelationships between, morbidity and mortality--

areas of investigatien into which the analysis of data
from crosc-sectional surveys have provided oniy limited
insight.

The Internationzl Centre for Diarrhoeal Disease Research,
Bangladesh (ICDDR,B) has been at the forefront cf development of
longitudinal systems for demographic surveillance. In the
present paper, emphasis is given to describing the Sample
Registiation System (SRS) in operation ia the Extension areas.
This system is subsequently compared wilh the Matlat Demographic

Surveillance System, the other main demographic system in
operation at the ICDDR,B. The relative strengths and limitations
of the SRS are Lhen assessed. The paper concludes with a

discussion of issues in the application of the SRS to other areas
of demographic and evidemiological research.
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THE SAMPLE REGISTRATION SYSTEi! (SRS)

The field operations and set-up of the SRS have been
described in exlensive detail elsewhere (Fhillips, et al. 1984;
Mozumder, et al. 1986). Similarly, technical aspects of the
databas= structure and computer design have also been outlined
(Leon, 1987). Our objective in the present paper is to complement
these more technical descriptions by providing a more general
description of the SRS.

The Sample Registration System (SRS) was developed by the
MCH-TFP gxtension Preject at the Iuternational Centre for
Diarrhocal Disecase Rescarch, Rangladesh (ICDDR,B), with technical
assistance Dby tre Population Council. The Extension Project is
an action-research project with the primary objective of
improving the health and family planning service delivery system
in rur~l Bangladesh. The Extcension Project operates in field
sites in two wupazilas (administrative units consisting of
approximately 200,000 populaction) in rural Bangladesh-- in
Jessore in the southwestern part of Bangladesh and in Sirajgonj
in the north central part of the country (see Figure 1 and
Appendix A). Comparison arecas have also been set up in upazilas
contiguous to each trealment arca. In 1986, thce SRS was expanded
to four additional wunions located in two other upazilas of
Jessore. as part of a special intervention to test the impact of
improved fieldworker staffing ralios upon service delivery.

The SRS was established to monitor and evaluate the impact of
the Extenrion Project upon demographic processes and service
operations in two rural arcas of Bangladesh. 1In setting up the
SR53, its designers had the considerable advantage of both drawing
upon the strengths of the Matlab system as well as aveiding many
or its limitations. The followiny are key criteria incorporated
into the design of this system:

1) Given the neced for rapid feedback on the impact of tte
project, the system must be characterized by efficient data
collection and management procedures, avoiding lengthy delays
in data processing and availability, )

2) The system must be comparatively inexpensive, given
funding constraints. 7Tn view of the total size of the project
fiela sites (approximately 350,000 population}, this
necessitated monitoring a representative sample rather than
complete population coverage.

3) The system must be longitudinal in design, in order both
to monitor project impact over time at the aggregate level as
well as to permit detailed individual-level analyses of the
programmatic and non-programmatic determinants of demographic
behavior.



FIGURE 1: MAP OF EXTENSION PROJECT AREAS
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Following these baseline surveys in 1982, a team of one male
and one female inter icwer began visiting each sample household
regularly every 90 days to enquire about events since iheir last
visit. All detected events are first recorded in the
interviewer's household recordbook as well as on standard event
forms. A key component of the SRS is the househdld recordbook,
carried by each interviewing team (see Figure 2). The book was
printed from the household enumerat ion, continually updated at
each round, and then reprinted following the completion of six
rounds. This book provides a longitudinal sommary of events for

each household under surveillance. FFieldworkers are extensively
trained Lo utilize this registration book for logical
consistency checks at Lhe time of data collection. The record

book assists workers to evaluate Lhe validity of new data through
the linkage of reported cvents. Individuals entering the SRS must
do so by birth or in-migration; marriages cannot occur to
individuals who have not yel in-migrated to the household; events
cannot  occur to  individuals who have exited' from the study

through death or oul-migration; pregnancies must be followed by
bpregnancy outcomes; in-migration cannot occur Lo individuals
already 1in the households, etc. I'n tLhis manner, primary
responsibility  for logical editing is borne by the field staff,
rather than the computer and data management staff, climinating a
high proportion of all errors in the field, where Lhey are often
readily correctabloe.

The collection of accurate data is facilitated by a well-
developed system of supervision and independent field checks (see

Figure 3). Supervisors frequently accompany field interviewers
on parts of their household visitation rounds to observe data
collection procedures and assess performance. Supervised

interviews and spot-checks of interviewers are also each carried
out on 5 percent of all households. Supervisory staff also carry
out independent reintervicws with a random subsample of 5 percent
of all households, to check on the accuracy and validity of data
collected. Monthly staff meetings are also used to review
erroneous data identified by computer edits, discuss field
problems, and to standardize data collection prodecures.
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FIGURE 3: FIELD STRUCTURE OF THE SAMPLE REGISTRATION SYSTEM
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Computerization/Data Management in the SRS

Events forms are sent to Dhaka on a weekly basis for
processing and entry (Figure 4). Computer and data management
operations are currently based on the ICDDR,B's 1IBM 4361
mainframe computer. Upon entry onto Lhe computer, new events data
are run scquentially in batch mode through a comprehensive series
of internal and external record consistency and logical editing
checks. Thesce editing procedures, summar ized in Table 1, include
logical eoditing of new events as well as linkage and editing
against previous recorded events for an individual. Logical
checks  occur  both for the individual Lo whom the event takes
place as well as for Lhe entire household.

fvent  data  which successfully pass these rigorous editing
procedures are subscquently archived. Cases with inconsistencies
arc  sen!  back to suporvisors in cach field site within 2 weeks
after Lhe completion of initial cditing. The supervisors review
cach case, discuss with the int ~rviewers responsible for the

error in question, and if necessary request reinterviewing in the

field. Editing programs are then rerun on casces with corrected
information, and archived only when they have successfully
clearcd these  logical  checks. This process of data ~diting,

correction, and archiving is Lypically completed within 3-4 weeks
of Lhe end of a 90-day round.

The  importance of these field and computer editing systems
is illustrated by the initial experienc> of the SRS. During the
initial round of data colleclLion, 7 percent of wvital events
reported from e ficld were flagged as inconsistent by these
edit ing procedures. puring the second rourd, this percentage was
reduced to 3 percent, and by the third round had declined to
below 1 percent. buring the most recent round, only 21 errors
were identifica ont of a tohal of 2485 recorded vital events.
What has clearly occurred with the presence of this system of
computer editing ir that interviewers have fully incorporated
logical editing into their rouline collection of demographic data
in  Lhe field, cffectively ~liminating most ervors before they
reach the computer for detailed editing. This system discourages
sioppy data collection, since workers are fully aware that such
errors will pe detected by compuler editing routines, that these
errors will be guickly brought to the attention of supervisors in
the ficld, and that they provide a means for evaluating the
performance of each worker. By generating accountability and
placing responsibility for accurate data collection in the hands
of field staff in addition Lo computer and data management staff,
the SRS greatly enhances the invesligator's ability to minimize
errors in demographic data collection.



Table 1

SUMMARY OF SRS COMPUTER EDITING ND LINKAGE PROCEDURES

PHASE I. INTERNAL CONSISTENCY OF NEW EVENT RECORDS

A. Validity and consistency checks run for all new events
processed during a round: amenduents, in-migration, marital
status change, pregnancy terminations, out-migration, death,

household change.
Checks include:

-~ range codes
~— dinternnal consistency within event records

PHASE II: LINEAGE AND CONSISTENCY CHECKS OF RECORDS AT THE
INDIVIDUAL LEVEL

B. Extraction of households with new events from the household
history master file and extraction of separate subfile,

C. New events for each individual linked with records from
extracted household history master subfile

Consistency checks run on vital event updates include:

-- duplicate records

-~ sex

-—- age/date of birth

-~ identification number

~7 proper sequence of event records

D. For households with changes or new household heads, updating
of information in household header card
PHASE 1II1: LINEKEAGE AND CONSISTENCY CHECKS OF RECORDS AT THE
HOUSEHOLD LEVEL
E. Consistency of household level records:
—~ relationships to head of household
-~ relationships between head of household and mother's/
spouse’s identification numbers, etc.

F. Update old household history master file with updated subfile

G. Insert visitation dates into household history master file

Source: Islam, et al., 1983. 9
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FIGURE 4: FIELD AND CCHPUTER GPERATIONS OF THE SAMPLE REGISTRATION S7STEM
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Upon completion of data editing for a round, data are
archived in the master householid history file. Simple software
programs can then be written to routinely summarize vital rates
as well as other measures of project impact (see Appendix B) or
to extract subfiles for more detailed analyses,

A COMPARISON OF THE SRS WITH THE MATLAB DEMOGRAPHIC SURVEILLANCE
SYSTEM

Prior to the development of the Sample Registration System,
the ICDDR,B had maintained continuous demographic surveillance of
the population in i"s rural field site in Matlab since 1966.
While the size of the study area has been modified on several

occasions, the DSS currently monitors a population of
approximately 191,000 residing in 149 villages. This
surveillance system is recognized to be highly accurate and

complete in its recording of demographic  information, and is
unique in the developing world in terms of its size and scope.

The multi-tiered fiecld structure of the DSS is outlined in
Figure 5. Basic demographic surveillance since 1978 has been
Lhe responsibility of 110 female community health workers (CHWs),
all of whom have al least eight years of education and are

between 20 and 40 years of age. These CHWs visit each household
in their work area fortnightly to enquire about demographic
events -- births, deaths, in- and out-migration, marriages, and
divorces -- during the preceding two week period. The
responsibilities of the CHWs vary substantially according to
whe Lher Lhey work in the treatment or comparison areas. In the
treatment arca, CliWws are responsible for both demograghic

surveillance as well as Lhe provision of outreach MCH and family
planning services (7% percent service delivery and 25 percent
demographic surveillance). In this area, a total of 80 CHWs
visit on average 20-25 familias per day, and have overall
responsibility for a work area of roughly 1200 population. Since
domiciliary MCH and family planning services are not offered to
the population in the comparison area, a total of 30 CHWs visit
an average of 100-140 households per day, and cover an overall
work area of approximately 3300 population.

11



FIGURE 5:

FIELD STRUCTURE OF THE MATLAB DEMOGRAPHIC SURVEILLANCE

SYSTEM
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The CHWs are supervised by a cadre of 16 llealth Assistants
(HAs), who are males with at least a high school diploma, and who
bear the primary responsibility for the actual recording of
demographic events. The HAs visit between 100-140 households per
day, and have overall responsibility for a population of roughly

12,000. The HAs visit each household in their area monthly in
the company of the CHW to check on the completeness of the
detection of wvital events and to record new events on

standardized forms, family records, and field census volumes.
HAs are in turn supevvised by a staff of 8 Senior Health
Assistants (SHAs), whe are cach responsible for the supervision
of two lAs, comprising a work area of approximately 25,000
population, and who visil cach household in their area at least
four times yearly. The SlAs are in turn supervised by a staff of
three Field Research Officers and one Senior Field Research
Officer, who prepare the work schedule for the entire field
system and conduct random spot-checks on the quality and the
completeness of registration. Overall field operation of the

system is supervised by the Field Manager. The completed vital
registration forms are subscquently checked in the Matlab field
office, recocded in the census volumes maintained in Matlab, and

then fortnightly sent Lo Dhaka f[or coding and additicnal checking
prior to entry into the computer.

It 3s instructive to briefly compare key similarities and
differences between the current Matlab DSS and the SRS systems.
As shown in Table 2, the sampling frame in the Extension Areas is
almost twice as large as that of Lhe Matlab study area (350,000
Vs. 191,000 population). This Ggifference is attributable to the
fact that while the DSS maintains surveillance on all individuals
within the study areca, the SRS monitors households on a sample
basis. The population actually monitored as well as the annual
number of vital evenis are, in contrast, substantially higher in
the Matlab DSS area.

A second key difference between the two systems lies in the
frequency of household visits by interviewers for data
collection. Whereas CHWs visit each household in their work area
bi-weekly, SRS interviewers visit each household every 90 days.

These two faclors taken together-- surveillance of households on
a sample basis and less frequent wvisitation rounds-- lead to
significantly lower staffing ratios required for basic

surveillance in the 3RS system. As Table 2 shows, the number of
interviewers required to monitor a given population are almost
four times higher, and the number of supervisors almost three
times higher, in the Matlab DSS area. (However, there is nothing
inherent in the DSS structure which prevents shifting to a less
intensive household visitation frequency, particularly when the
new DSS editing procedures are introduced).

13



In the SRS areas and in the Matlab DSS comparison area,
interviewers' sole responsibilities lie in data collection. In
the Matlab trecatment area, however, the primary responsibility of
CHWs (but not HAs) lies in service provision, with demographic
surveillance occupying only part of their time (25 percent). In
terms of the specific data collected, SRS workers -collect
quarterly data not only on demoqgraphic events, use of
contraception, and contact with the government program, bur also
have conducted a number of brief special surveys during their

regular rounds. In the Matlab treatment area, workers collect
extensive information on the MCH and family planning service
program in addition to maintaining demographic surveillance, and
have no unutilized capacity at present for further data

collection. Workerss in the comparison area presently carry out
~ily demographic suiveillance.

The DSS and SRS syslems also differ significantly in terms of
data editing procedures. As previously described, SRS field
interviewers conduct extensive logical editing through use of the
household register at the time of data collection. HAs in the DSS
system, who also carry longitudinal census volumes, also check
for data consistency at the Lime of collection, although most
probably not quite as exhaustively. [n contrast to the 3RS, where
new vital cvents data are continually edited and corrected before
archiving, resulting in edited data within 3-4 weeks following
the conclusion of a round, DSS data are edited only .after an
entire calendar ycar of data have been recorded. This system,
which leads to delays in data availability of up to 18 months, as
well as increased chances for errors, will be modified with the
conversion to the DSS database incorporating continual editing
procedures. Finally, any errors delected by computer consistency
checks in the SRS are routinely cycled back to field supervisors
and responsible interviewers for correction, instilling a strong
degree of accountability in workers for data collection. In the
bSS, data collection aud ecror correction to date remain largely
in separate spheres, reducing the possibility for using this
system as a supervisory tool.

It is possible during routine demographic data collection to
insert 15 minute special surveys of interest to sample households
at little or no additicnal cost. To date, a number of special
modules have been carried out for both husbands and wives in SRS
households, with no disruption te normal data collection
procedures. Additional capacity for data collection exists auring
routine rounds by CHWs in the Matlab comparison area, and has on
occasion been used, most 1ecently for a study of nutritional
status. Data collection in the Matlab treatment area is presently
at capacity, with workers collecting extensive data on the
service program in addition to routine demographic surveillance.

14
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Tabhle 2

A Comparison of the Matlab DSS and Extension Project

2]

4)

5)

£)

7)

SRS_Demographic Sirveillance Systems

Component
Population Sampling Frame
Population Coveraqe
Population under
Surveillance (1735)

Tctal

{S Children

Annual Rirths

Annual Infant Desiks
Annual 1-4 Yr. Deaths

Freguency of Household
Visitalion

Humber of Households
Honitored Pyt Worker

Field Stuff Required
Per 20,000 Populalion

a) Interviewers

b) Supervisors

Worket Responsibilities

Carrent Hatlab BSS

191,000

1003

131,006
30,424
7,369
473

171

CH: 2 weeks
HA: 45 weeks

Trealment Area CHWs: 200
Comparison Area Chls: 530

7.7

Treatnent Area:
Service Provision: 751
Data Collection: 25%

Comparison 4 va:

Data Collection: 100%

15

Extension Project SRS

350,000 (approx.)

17%/201 saepie

43,0481
7,042
1,709

243

27

90 days

SRS Tean:
200-200

2.0
(tean of | male, 1 fenale)
0.4

Data Collection: 100X



Conponent

2) Editing of Dala

a) Field
b) Computer

¢} Worker Accountability

M) Beldy in Availability

|)[ Dtl!:)

10} Collostivn of Additional
Secindemsgraphic Tala

1) Tlexibility for Additional

Pata Collett i

12) wality of Demographic
Data Collocted

t Refers to only original suzveillence arez of 13 mnions

Ratlab 35

Some Logical Cdiling
by HAs

Events First Accepled
Then Edited Annmallytt

Fata birors Mol as
Systematically Fed Bork

to Horker Responsib]e

Considerable Belays

12-18 Hont! stid

Parindic Consisies
(1974, 1942)

Tractment Aren:
Hot Poesihlettii

Comparisen Aress:
15 Himnte Hadules
Possihle

Highly Avcwrate and
Complele

Extension Project SRS

Fytensive Dditing
by field Staff

Continual Pasis
Fditing

Data Errors Roulinely
fed Back to Horker
Responsible

Rapid leedback

3-4 Heeks Following
the Conclusinn of
3 Foyd

Dotailed Baseline
Survey Plus Special
Seryey«

1S Hinutr Hodules
Possible During
Routire Rounds

Nighty Accurate and
Complete

14 Data will be continually edited with introduction of the DSS database

H1 Turnaround time will be substantially reduced with introduction of the 0SS database.

HUIMs in the trealment area currently collect substantial data in addition 1o vital

events as part of their spryi

re delivery activilies
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KEY FEATURES OF THE SRS SYSTEM

In the preceding discussion, a number of features of the SRS
have been outlined wh.ch make 1t especially suited for the
surveillance of demographic data. Key features include:

Longitudinal recordkeeping: The egxistence of a household
recordkeeping book by interviewers, printed from the computer,
provides workers with a longitudinal history of demographic
events for each household and each individual family member,
enabling workers to routinely edit new information for logical
consistency prior (o recording and entry, Lthereby greatly
reducing error iates.

Worker accountability: An efficient system of independent field
supervision, backed by exhaustive computer checks capable of
identifying most dala colleclion errors, instills a sense of
accountabilily in data collectors. The SRS involves field staff
in data managemenl as well as data collection, greatly reducing
the number of data errors in the field prior to data processing
and editing.

Prospective editing design: The collect:ion of 1longitudinal
data makes possible editing new events against an existing
database-- i.e., what is already known about an individual--
greatly expanding the possibilities for logical consistency
checks. Moreover, data in Lhe SRS are only archived upon
successfully passing through the entire computer editing
sequer ce; inconsistent dala are stored separately until resolved
and re-edited. Thus, inconsistent data are not permitted into the
system, where such errors are likely to be compounded cver time.

Rapid turnaround time: With the continuous processing of
data collected from the field, the data on the computer are never
more than 2-3 weeks behind the field interviewers, Errors are
rapidly sent back to the field, where they can be quickly
corrected while events are still current. This rapid and
continuous interchange between the field anéd the computer is
essential to “he collection of accurate data. The result is fully
edited data within 3-4 weeks after the completion of a round,
greatly enbancing the utility of the data collected for the
purpose of evaluation as well as basic research.

Cost-effectiveness: Given its highly efficient use of
interviewer and supervisory staff, the SRS can monitor large
populations at comparatively little cost. The estimated annual
costs of data collection and management for the 10,785 households
under current surveillance in the SRS amount to $122,600 U.S.
(see Appendix C). If only female interviewers are included, these
costs reduce to $92,300. These ccsts translate to $11.37 and
$8.56, respectively, annually for surveillance on a per

17



household basis. It should be emphasired that even tiiese figures
substantially overestimate the costs of the demographic
surveillance sy. *em alone, since in fhe current system, roughly
60 percent of effort is related to service operations data
collection, and only 40 percent to demographic data coliection.

Flexibility in data collection: Given the design of the SRS,
and the extra capacity that has been built into daily household
visitation schedules, special survey modules can be readily added
to regular data collection activities. Although the initial focus
of the SRS was exclusively upon the collection of demographic
data, in 1984 an additional module on health and family planning
scrvice operations was incorporated as part of routine data
collection. 1In addition to information on current contraceptive
status, eligible women (married women of reproductive age) are
asked during every round whether they have received any wvisits
from health or family planning out:seach workers during the past
three month period, whether any Lopics had been discussed with
them, and whether they had received any services. These data
provide a means not only to assess the impact of the Project
interventiosns upon process variables related to service delivery,
but have provided considerable insight. into the health and family
planning scrvice delivery system in rural Bangladesh.

The experience of the ExtLension Project, in fact, suggests
that workers generally welcome Lhe break from routine data
collection resulting from the addition of new guestionaires. To
date, a number of special surveys have also been conducted on
family size preferences of wives, breast-feeding practices, and
husband's knowledge, attitudes, and practice of family planning.
In all surveys, response rates of over 90 percent were' achieved,
owing largely to the skills of interviewers as well as the
familiarily of vepondents with interviewers from prior visits.
Additional modules are planned for the future.

THE NEW VERSION OF THE SRS

During the past two years, work has been undertaken by the
Population Council in Bangkok in collaboration with the ICDDR,B
to modify and improve upon the original SRS design. This modified
system, which 1is presently being tested in four unions of the
Extension Project, differs from the original system in several
important ways:

Microcomputer-based: The current version of the SRS has been
functioning well on the ICDDR,B's mainframe computer. Given the
absence of comparable computer facilities in most developing
settings, and the recent advances in microcomputer technology and
capabilities, it was recognized that adaptation of the SRS to
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micro-computers would greatly enlarqe its potential applications.
Thus, software for the new version of Lhe SRS system runs on an
IBM PC-AT, with data stored on a Winchester portable hard disk
systen

Interactive FEditing: 1In the original SRS system, new data are
entered and then edited through a sequence of 25 batch programs.
These batch editing procedures are inefficient and also highly
intensive in terms of use of both computer and data management

staff's time. Moreover, sequential batch mode increases the
possibilities for errors, since correction of one component could
introduce other errors. In the new SRS version, more efficient
interactive editing procedures have been developed, whereby each

new data entry is checked against all consistency checks at the
Lime of entry, providing instant feedback on all inconsistencies.

Elimination of Forms: In the original SRS version (and the
current DSS systcm) new evenls are First recorded on evenl forms
for processing in Dhaka (sce Appendix D). A drawback of this
system isg that it introduces considerable paperwork for
interviewers, adds much data collection which is redundant
(identification numbers, names, ctc.), and adds an additional
source of possille error resulting from Lhe loss of forms or
errors in transcription. In the now SRS system, information is

recorded directlly into the household registration book, resulting
in considerable savings of time. These books are routinely sent
to Dhaka, where a coder enters them directly cnto the
microcomputer and runs the detailed consistency check programs,
thereby eliminating additional paperwork as well as a potential
major source of error. There are, however, limits as to how much
additional information related to the event can be directly
recorded 1in the household recordbook for information such as
descriptions of cause of death.

LIMITATIONS OF THE SRS

Sample Size: One drawback of the current SRS is the size of the
sample, particularly if young children are the central study
focus. The number of events in any given year is comparatively
small-- a total of 1700 births, 243 infant deaths, and 97 early
child deaths occurred to SRS households during 1985 (Table 2.
More detailed breakdowns by sex, age groups, or intervention
treatment are largely precluded by numbers too small for
meaningrul analysis; aggregation from several years of
observation is usually required. This is not a serious problem
with the DSS given its much larger population wunder direct
surveillance This limitat”on of the SRS, however, can be easily
remedied by increasing the sampling fraction to obtain a minimum
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estimated number of cvents requived for analysis. In fact, the
SRS need nolt operate on a sample basis, but could instead be
based upon complete population coverage.

Migration and Sample Representatliveness: Individuals under
surveillance must have enlered' the system through in-migration,
birth, household split, or presence in the original enumeration;
individuals exiting' the sy.tem must do so by out-migrating or
death. While these rules are straightforward when an entire
populat ion is under surveillance, t he situation becomes
considerably more  complex when houscholds are monitored on a
sample basis, as in {he case of Lthe SRS. 1o the current SRS, it
is  much move difficult 1o enter into the sample than it is  to
exit. Under current rules, any individual ir an $R3 houschold who
moves  oulside of the unions under surveillance (for at least two
out of the three proeceding months) is olassified  as an out-
migrant . The  only ecxcoplions are individuals in SRS houscholds
who move Lo another spot within one of  1he SRS unions, who
conbinue to b> monitored ab their new locat ion.

Migration into the SRS study population is in contrast much
more difficult, since only individuals moving into existing SRS

housebholds -~ for  example, for the purpose of marriage-- can
qualify as in-migrant s, Thus, no new ontrants into the SRS are
permit toed who are unaf filiated with existing sample
hotuscholds (thus  while an entire household can eoxit from the
study Lhoy  cannaot enter by creating  a now and separate
houschold).  This problem  is  not specific to the SRS-- any

fongitudinal surveillance system carried oul on A sample basis is
Tikely to confront similar problems wilh regavd to  differential
in- and onl-migral ion.

A velated  issue concerns the representaltiveness  of  the
original  sample with {he increasing passage  of  time. Although
initially set up  with a Lhree year Lime  frame  in mind, the
current SRS has  been in operalion for more  than five years.
Original SRS respondent s comprisce only 83 percent of the ~urrent
population under surveillance; this percentage is reduced to 77

percent if  all entrants to the SRS during this period are
considered. Thus, wilh A Leinger  period of  observation the
questioan of whether the sample  estimates obtained provide
reasonable cstimatoes for the rntire population becomes
increasingly prominent.. Thus, for surveillance systems such as
the SRS which continue over an extended period of time,

censideration must  be  given to periodic replenishment of the
original sample. 1t should be cmphasized that selective sample
attrition is primarily of concern in torms of population
estimates; analysis of SRS dala in cohort studies remains largely
unaffected by this issue.
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Completeness and Accuracy of Vital Evenls: The completeness and
accuracy of vital events obtained based upon a 90-day wvisitation
cycle is an issue of additional concern. Undoubtedly, the length
of this wvisitation cycle leads to some nversight of early
pregnancy loss; this remains true, however, even with a two-week
visitation cycle. Although it is possible that some late
pregnancy terminat ions and early infant mortality cases are also
misreportad, there is reason to belicve thal their extent is not
significant. First, ecarlier research demonstratled that wvital
events could be  recalled within a three monlh period without
significant omissions or loss of accuracy  (Mozumder, ot al.,
1963). Sccond, the data collection procedures followed in the
SBR5-- whereby all detected pregnancies as well as ostimaled date
of concepltion are noted in the volume -- provide a signal for
interviewers to follow up on outcomes during subscequent visits,
decreasing  Uhe possibility of significant event loss. Finally,
levels  of  fertility and mortality vecorded in  several Protect
areas significantly cxceed rates veported from other studies in
Bangladesh,  suggesting  that the extoent of  such event omir sion
may not be substantial (Table  3). Ouestions remain, however,
about  the ability of a three month visitat ion cycle to record
precise dates of events such as birth and deat h.

Causc of beath Reporting: Currently in the SRS, cause of dealh is
obtained through narralive reports of symptoms  leading up to
death by family membors. It 1s recognized that the currenc
system is unstandardized and may be highly imprecise in terms of
death classificalion. TIuture offorts will be dirccted toward
strengthening this systoem, drawing heavily on recent improvements
in causc of dealh algorithms developed in Matlab.

ISSUES IN THE ADAPTATION OF THE SRS

Although designed specifically Lfor the purposes of
evaluating MCH and family planning secrvice interventicns, the
SRS has polentially broad applications to other areas of healtn
and epidemiclogical research as well.
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Table 3

Vital' Rates Obtained from the Sample Registration System: 1983-86

Straigonj-All Abhoynagar-All
Pt s e m o be s g
{Crude Rivth Rated 440 A6 K 44,5 376 3.8 275 33.? .7
GIR
{Genvral Tertifaiy Rate) by 20000 1M 17201 1507 125.3 1391 110.¢
IHR
(Total fertility Rate) L0757 ad26.7 €0720.4 5401.0 4270.7  3657.72 39109 31064

Hortality Rates

Sirajgonj-All Abhsynagar -All
- s ow e e ol sl
(Crude Death Rate) 12.4 19,2 14.4 13.8 1.° 11.2 1.2 10.0
Noonatal Deathd W0 1053 7.7 2.3 AR 79.4 SRR 9.3
Fost Heonatal Dealht 65.5 (1.9 3.4 3.7 37.2 .1 67.1 6.7
Infant Dealhi 161.3 175.3 166.7 IERN ] 124.0 145.2 121.1 152.2
Child peath (1-4) 3.1 361 °2.9 23.0 13.7 10.3 2.5 2.7
5-14 years 4.1 3.3 2.4 1.4 2. 2.5 1.3 1.3
15-44 years 2.9 2.7 1.2 2.7 2.5 2.4 3.3 2.0
45 1 years 3.7 50.4 3.1 23.0 28.5 23.§ Loy S0t

oy 0y daie thes

Sk ez Mosomdey ool ol . prenm
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DTISCUSSION

Although the Matiab DSS was not originally undertaken with
Lthe objective of conducting Jlongitudinal studies, it was
subsequently recognized that since each individual in the study
area was assigned a unique identification number, records could
be linked and individuals tollowed over time. The Centre's
capabilitics to prepare and fully utilize these longitudinal
history files for rescarch were constrained by the absence  of
suitable computer ftacilitiecs at  the TCHDR, B, With the
introduction of a swmall computer in 1981, and Lthe subsequent
acquisition of a more powerful 1BM 4361 maintrame  computer 1n
1985, D5S computer and data management vprocedures have evolved in
sophistication and qgqualily conlrol over time. Current  efforts
are nearly complete to medify the DSS dala processing and storage
into a relational dynamic database, characterized by exteansive
linkage and consisicncy checks of new data on a continuous basis,
and with a uscr-ftriendly system ot relrieval o informatiocn
accumulalted over years.

The development. of the 3RS was greatly facilitated by  the
experience-- in Lerws of both strengths as well as  weaknesses--
of the Matlab DSS. tn Lurn, the development of the DSS database
system has benefited from the experience of, and innovations
developed, by the SRS. While continuing to differ 1in  some
aspeclts, the systems also share a number of important features,
Both systems  orov.ic unice tools to undertake research on
issues of fundamental  concern in the areas of health and
population policy and research.
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APPENDIX A: DETAILED MAPS OF EXTENSION AREAS
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APPENDIX C

ESTIMATED ANNUAL COSTS OF EXTENSION PROJECT SRS

I1.

ITI.

Iv.

PERSONNEL
Field Staf(:

SFRO

FRO

SHA

MALE INTERVIEWERS
FEMALE INTERVIEWERS
MESSENGER (50%)

e = 0 Ny
~3 3

Dhaka Office Staff:

CODING ASSISTANTS

DET

DPA

DMO (50%)

DEMOGRAPHER (40%)

ANALYST PROGRAMMER
SECRETARIAL SUPPORT (50%)

ot bt s DN = D

COMPUTER COST
SUPPLIES AND EQUIPMENT
TRANSPORT/TRAVEL COST
CURRENT ANNUAL COSTS:
TOTAL
PER HOUSEHOLD
ANNUAL COSTS WITHOUT MALE INTERVIEWERS:

TOTAL
PER HOUSZHOLD
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Cost
Per Year
(In US $)

108,612

7000
2000
5000

$122,612
$11.37

$92,300
$8.56



APPENDIX D:
SRS EVENT FORMS
&
HOUSEHOLD VISITATION FORMS

32



1353

MCH-FP EXTENSION PROJECT
SAMPLE REGISTRATION SYSTEM
AMENDMENT REPORT FORM

Thana : Union : Mouza : : Ll I I l ] ]

Head of Household :'- .
L1 T ];[

N

Household Number ;'

Village (same ;

Father's/Husband’s Name :

o1 02 . 03 04 - 05 8 1 07 08 Q9 10 |Amt type o
11 . o oo . T Date of . ) J Inc ./Exe.
-1nd " |Ses I Moc fo ’ - 4. oo | Relation { - . Birh Sex Z‘fr" ch:crao-f :clzul;a- JAmt. New . : .
No- . [No.. | N ST e Name -~ - 1P/!’. to Head | Age Y| Y IMIMID{DM/F] Status| tion ¢ | tion Religion Eau. ’ Area. of Corructions
12.14 ) 15-16 | 17-18 N - 19.38 L 39 40-41 42-43 44-49 (5 51 52.53 ‘5455 S6 57 58-59 | 60-61 | 62.63 | 64.65

{
, | | |
SR NREEAE imEEERER] |
Interviewer : Dsts
Supervisor's use: © Rl (1) Yes  SI (1) Yes | Efﬂg 6872
~(2) No (2) No 53 53

Coder 1D : ) : DET ID : ’ D

. 75-;;l 77

Round #: - __Form No. 1 : %
’ 879
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MCH-FP EXTENSION PROJECT
SAMPLE REGISTRATION SYSTEM

IN-MIGRATION REPORT FORM

HAB D : Head of Hou;ehbld: ) : Thana : i Union:‘ : Moura: l 1 ] I ] ] J

. ) _ o . . . o1
Father's/Husband’s Name : Village Nzme : Household Numbaer : I [ { ] j; ;fl
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< % g_ ) . E RC‘I- wl g ,E Date of for g ] A = T
g .2 Name of Tn>migrant - ° tion A e‘ D‘“F of ? S =5 3 | In-Migra- |In.mi- _:;o.,_? st e S _ 24 | 2= 2
= = > . X ) . ;_(I) .‘8 . Birth »® :ﬁ Eg _E g tion grati- .:":' S E 3 = ..2‘ = g - ::n- ‘
FR R 4 eady SEA~T | =8 IEE S| 3 |8 -122g |29l 2
- : : , Y[Y[tA{DID y{»ﬂx&]nlm il =< 8 | =235 z
13-14) 15.164 17.18 15.38 - 39]40-411 42-43 44-49 50{ 51 |52-53] 54.55 (6152 | 63 [641656867-69 70.75 17611
'\ l
: a
: R
l .
| : ~ JEEREE ||
- l i t
| { ;
!
' T | ]
IR { | ! : | l l J_ i l ‘ ‘ i
lntérvkw_er - : i Osnte
’ ) . 78.7 R
Supsrvisor's use: . "RL (1) Yes St (1) Yas . 8-79 80-84
(2) No (2) No . - 3OO0
. . 85 86
Coder 1D : DET ID:

. : - 87.88 89
Round # 1 Form No. 2 Cq
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MGHIP EXT' 310N PROJECT . Lo ~
e SAMPLE REGU.IRATION SYSTPM v L
MARITAL STATUS CHANGE REPORT FOHM A ) .

 Thans . A D .Union LT ‘v'v."w'i'..,__MOU".,.f f____.: L 1 lL |
} Teese b ey " Lo ' 2 3 4 56
‘ !

' lndlvldunl Numb(\l' EI I 1]

O .

- ST IS : Sy \ . 1 1213 14
-,OalootE\{anl- - e e [_]:L:L—_l::l
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' Sox:‘i:_» L U"’f:m TMalo v L e (2) Fomalo e
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: ."..'.- Ry Divorced - :""_. RN
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: Spou!a s No. If the lypo of ovom ls W|d0wod/d¢Jorcod/supamled
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Spouse Iduntlfication o T ) L

1huna“"v_:_‘ ST Union“ . _5— _;— M(,)“m—.‘ B o .

DL 36 31738 39 4) -
SRS HoumholdNumer - ____~__ lndlvldunl Numbey - LJ l T 111 |
W e s _'_‘—“'——'v—
o 47

Has Spouso movud lnlo Housoho!d? (‘) Yes : (2) No : P 3 /

COMPLETE THIS PART ONLY IF ABOVE ANSWER IS YES

B - Lid
TR TRy R E

Name of Spouso e ;. 3
R AR “\'M‘ i
LA -;, z 4,“:, BB "_ ERCTIETE N

e Now IndlvldunlNumbor

sl e

- v

"vAOO (pomplnlo yeuu) 2 x.______ Dulo QI bulh 11 *]|
o '-'r."»"‘_:; P N . - .‘

: Youl 01 Educullon

Occupation_

;
- . . v S

'Supcrvlsov 5 useo only m (1) Yos - (2) No -~ Date

Yol ,;

L eaeeg q._.~
A1) Yos- \2) No E Dalo ,v:"?',-"' -
. Couera ldontlllcallon - .
Daln Enlry Pouon ' ldsnllllcauon




MCH-FP EXTENSION PROJECT
SAMPLE REGISTRATION SYSTEM

PREGNANCY TERMIN:TION REPORT FORM

e = T TITTT T TIITT ET ST T

Thana Union___ _ o Movza D LE_IJ 11 _rj
1 <3 4.6
Household Number ____'ndividual Numbor HEENERERE
TR i
Dato of Evant_ - ]'|'| ‘l _'Ij
1%-13
Date of Inferview _____Wterviewr's Name Fr i1
20 - 24 25+ 26
Name of Woman .
Rosult af prognancy : (1 Induced Miscariage
(2)  Spontenenous Miscarage
(3) Still Birth
(4) Live Birth
(5) Multiple Birth 27
Attendant : (1) Untrained birth attendaat who is a Mother, Sister,
Mother-in-low or other telatives (relative)
(2} Untrained birth attendant (non relative)
(3) Trained TBA
(4) Other paramedic
(5) physician 28
(6Y  Other {specify)
(7) Unknown
Location: (1) Own honie
(2) Other’s house in bari
(3) l‘lomo in another/parent or brother house '
(4) FWC/MCH/centre/THC/ District {lospital D
(5) No information 29
COMPLETE REST OF TillS FORM FOR ANY LIVE BIRTH
Litter sequential Numbar D
Was Baby Born Alive @ (1} Yes (2) No E]
Sex @ (1) Male (2) Female * [-1;1]
individual Mumber : 32
| 11
Name ¢ e e _-_ e
RN
_ 35 — 64
Supervisor's use only : RY (1) Yes (2) No Date D ’
St (1) Yes (2) No Date 55
( ate
Name : D
- P 56
Coder's Identification :__ o | 11
57-58
DET ldentification ; D
Round Number : 5-]—9
oun N r |
60-61
Form Number : 4 l__‘
— 52
Date of L. M. P. Dite of L. M. P. recorded I | I‘J:i_fl—l—l—l—l
63~—73

36



MCH-FP EXTENSIGN PROJECT
SAMPLE REGIST- ATION SYSTEM
OUT MIGRATION REPORT FORMN

LE

[ 'l;hina Migrated to {Place of destinztion)
Union_____ /
. Mouzg =
5 & & >
: < X° < &
Name of Out Migrant
{
Interviewer Nems : Supervisor’s Use : Rl (1) Yes  SI (1) Yes
(2 No 2) No g Q
KL
Coder 1D : DET 1D I ! '
35 36 3@
Round # ; For MNo.: &

3839 40




MCH-FP EXTENSION PROJECT
SAMPLE REGISTRATION SYSTEM

DEATH REPORT FORM

~ e - ™ T v

e T T T T

Thana Union Mouza
1 2-3 4-6
Househoid Number Indlvidual Number | | ' | 1 |-l | '
712 13-14
' NEERE
Dato of Event / / 15719
) NN
Date of Interview 7/ / __Interviewer's Name 20-24 25-126
Name of Pecison
Data of Birth / / L‘l?—'!-—a"c—l
Sex: (1) Male (2) Female [3——]]

Type of Doctor Consulted: (1) Licensed Allapath
(2) Allopath Quack
(3) lomeopath
(4) Kabiraj
(5) Other
(6) Mot consulted

Place of Death ; (1) Own lome
(2) Other’s home in bari
(3) Outside bari
(4) FWC/MCH contre
(5) Outside thana but not in hospital
(6) Hospital outside thana
(7) No information
(8) Other (specify)

8]

Supervisor use only : Rl (1) Yes {2) No Dato D
34
SI (1) Yor (2) No Date D
- e e wmmmmm o st e em e . . e i mamaioa i 35
Coder’s ldentification : 3_G|37_|
DET Identification : []
38
Round Number 3 ] |
Form Number ? 6 .3_9'40
o
ay

38
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(To be reported in tespect of affected
Household/Individuals only)

MCH-FP EXTENSION PROJECT
SAMPLE REGISTRATION SYSTEM

HOUSEHOLD STATUS CHANGE REPUAT FORM

(Figure within tha paranthesis
indicates area of updating.)

Head of Househo!d : HRB ID; Thana Union Mouza i ;
- _ |
i €
Father's/Husbanc’s Name : New iD 1 Thans Urion Mouzse (a3
! T
Viilage Name : (IF Spolit ) LT_J ] l ] 112'
(2) 3 (3) (4) (5) Typco{ Date of Area of Remark
Ind pouse | Mother's Relztion 10 [Sex| Birth | HSC Household l Arks ar
Name Household Number No. | No. No. Head of HH M/F] year Splity status change Hng z:l::i!'l:‘::dence
HRB ' NEW ! HRBINEWHRBIEW KRB | NEW Y|Y|Updzte |YTMMDID Charge
1318 | 19-24 125-26] ~27.30 | 31.3¢ | 35.35 | 37.38 |35 4041 a2 43.47 48.52
]
| L[ 1] | | |
| | HEN | | |
I H
; : L] | AR
i
| HEREN l
Interviewer Date m:_{_]
. 53.54 55 5Y
Supervisor’s use : Rl (1) Yes St (1) Yes
o oC
(2) No (2) No @ &
Coder 1D : DET ID: D]
62-63 64
Round # ; form No. 7 3




MCH-FP EXTENSION PROJECT .
"SAMPLE REGISTRATION SYSTEM '

HOUSHIOLU VHHATION UME REPORT rORM
o THAN/\ :

Lot
e

IR

- i it TS
PR S gtantin “Total Romarks
Moum Numo . o A ¢

et W

Sy I uou,ohold #° ]o Housohold #. . Housohold | (fany)

. oo,

20-26 . :|20-27

¥
1
ol
I S e .
oA . v
A -

N .
N .
" ] -
B YT SO . - R PO : 4 . SO SR VS (Rl RO R S
ARV L 'AL'I‘—\{ : M q 3 . .\' ~ -
r\' vL»Jbei.VL R R .o
ke

“Supon}l;‘or




MCH-FP EXTENSION PROJECT [FORMIT |
SAMPLE REGISTRATION SYSTEM

DELIVERY RECORD FORM

H.R. B Mcuza #

No. ot H. H, Interviewed :_ Thena :

Period : Begining dato : Ending date____ Unlon : l

O
A
_ —

Number of svents roccrded
Murltai
Amond- | In-mig- Status | Pragnancy | Out-mig-
mont tation Change i7orminetion} ration | Dsath | HSC SES |Indepth
Mouzo | Housohold Report Report Raport Report Rsport | Report | Roport
Mouza Namc| Numbor | Numbor Form Form Form Form form | Form | Form
Rt B e B e ! L — e
RS R E U PVSUPRR SIS SRR IV R e
SO RPN B . RN AUV N ST R RS S
SRR AN U A B ] t—— .
T T T L j ‘

Signature of Interviewer : Round # e Dote ¢ / /

Signature of Supervisor : Dale : / /
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