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1.0 SUMMARY DESCRIPTIOW OF THE SCOPE OF WORK

1.1 The contractor 15 to carry oul a briel feasibility study of a USALD
proposal to computerize the collection and analysis of malaria
survelllance data at the districl level. A feasibilitly study was
undertaber 1n October, 1783 on exi1sting data snalyzed at the Central
Office of the Hstional Malaria Eradication Frogramme (NMEF) 1n New
Delhi. The study recommends automating the analysis ol these data to
strengthen NMEF's use of the data for malaria control,

1.¢ The contractor will ex<amine the present and potential use of malaria
survelllance deta from their source at the primary health center (PHC)
level te the district, state and national levels. Emphasis will be made
on the collection and use of the data at the district level.

1.3 The contractor will prepare 2 systems proposal for a management
information system for malaria control in India based on the
national-level feasibility study of 1987 and the contractor's
district-leve]l study.

2.0 PURPOSE OF THE FEASIBILITY STUDY

2.1 USAID is 1n the process of designing the Hiomedical Support Services
Froject due to be obligated in July, 1985, USAID has proposed to provide
the Mirastry of Heslth and Family Welfare with better epideminlogical
surveillance methodology as a compcnent of this project. 1the malaria
control program has been 1dentified as the most appropriate Indian
communicable disease control program on which Lo test thes application of
coamputer techknology.

Z.2 Malari1a was chrsen {for Lhe following reasons. Malaris 1s a serious
health problem 1n Inoi1a. The disease is retarding the economic and
soclal development of the counlry by debilitating the work lorce,
directly or indirectly causing infant deaths, and contributing to
spontzaneocus abortions. The reported malaria 1ncidence 1n India rose
sharply from about 0.1 million cases in 1965 to more than 4.4 million
cases 1n 197:. CSince 1976, 1ntensive malaria eradication meacures,
1nciuding the spraving of the insecticide malathion., have hrought the
1ncidence le.ej gown,  In 1983, 1.9 million caces were reported. Eut
malaria €conrt-ci haz been setback 1n recent years by amultiple vector
resistance (o ingecticides, drug resistance ol the paracite, and factars
asscciates with india's changing ecoloav. Approximatelv 95% of the
poouletizr o irdra 15 erposed to the risk of malarta. Malaria hat besn
and remeinz ¢ threal to the quality of life of the Indgiarn communit,y. The
Indian meiarie control program has more tham 200 years of survelllance
dats a.a:latie (or studving new methodclegies of control and management.
2.3 The purpoce of this feasibility study 1s to ascist the project paper
decignerc b, precsring a technical implementation plan by which to
establish & nzncoement 1nformation system (or malaria control.
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3.0 HETHODOLOGY

3.1 Orientation. A review 15 made of the 1983 feasibility study
conducted at the national level at NMEF. Discussion are held with USAID
Health and Nutrition staff, A visit is made to the national health
offices concerned with malaria control,

3.2 District field trip. A district is chosen for examination of
malaria control activities. The malaria control program stalfl are
visited at PHCs, at the district malarie office, and .at the state health
offices concerned with malaria control and USAID health projects.
Malaria surveilllance data is examined at PHCs in tribal and nontribal
areas, and alt the district malartia office.

3.3 Problem definition. The nature of the problems to be addressed by
the proposed change 1n system design are defined at the FPHC and district
levels. The ex1sting system is eramined by tracing the flow of data from
their source to their analyses by health operations maragement and
poltcymalkers,

3.4 Alternative systems. Alternatives to the existing system are
generated. These alternatives examine computer applications thal have
the potential to offer problem solutionrs., The f(easibility af these
alternatives are determined focusing on the anticipated i1mpact of the
alternatives on the malaria control! program. The benefils and
l1abilities of the alternatives are weighed.

3.3 Systems proposal. A master plan 1s propcsed based on the most
feesible problem solutions 1dentif.ed by the district-level feasibility
study anc the 1987 national-level feasibility study. The arganization of
the plan fcllows Lhe general AlD Handbook 3 guidelines for project paper
component desigrn. The plan includes an 1llustrative budget for
implementing the management information system for malaria control.

-

4.0 SUHMARY OF OBSERVATIONS AND FINDINGS

4.1 Orientation. ©Dr. Rogers Beasley, Chief, Health and Nutrition,
USAID, Dr., F. Diesh., Malaria Advicor, USAID, and Dr. Larry Cowgper,
Regional Malaria Consultant, S3T, USAID/W discussed the chiectives of
USAID with respect (o the feasibility studv. The G15Cu3s1anS emphasized
AID's intent to collaborate with the GOl to demonstrate the application
of computer lechnclog. to epidemiological surverllance metnodology. It
wat suaoested Lhet once the Lechnology 1s proven useful 1 the control of
mélarie thal the methcdzlcgy might be readilvy expanded tc conirol other
diseaces=,
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4.2 Dr. Heasley, Or. Diesh ancd the conlractor discussed the feasibility
study with Dr, Mohindar Singh, Director, Centlral Bureav of Health
Intelligence (CHHI), CHBHI has been given the mandate of developing and
pointarning & national 1nformation database on all) aspects of health
tnformation., The bureau 15 using mainframe computer technology to assist
1t 1n meeting 1ts objectives. The group's discusstion focused on AID's
proposal to test the application of microcomputer technology on a
vertically oriented communicable disease control program. The proposal
waz described as an opportunity for USAID to collaborate with CEHI 1n the
testing of computerized epitdemiological survetilance technology designed
to support the efforts of CBHI. CBHI provided USAID with a description
of the types ol wnformation on malaria processed by the bureau.

4.5 Dr, Diesh, Dr. Cowper and the contractor discussed the feasibility
study with br. 6.k, Sharma, Director, NMEF. The discussion emphasized
that the scope of the management 1nformation system for malartita control
proposed by USKHID had expanded from the national scope, as analyzed 1n
1982 at NMEF headquarters, to the broader scope including computerization
o! surverllance dala at the district level. ©Dr. Sharma expressed his
tnterest 1n pheripheral district-level infarmation, but urged the USAID
representalives to begin the implementation of the national level
computerization plan., He felt that the lessons learned 1in tmplementing
the rnational-level management information system would be an essential
preliminary phase to the development of a district-level system. Dr.
Cowper and Dr. Diesh concurred with this view.

4.4 District field trip. Gujarat has & higher average 1ncidence of
malari1a than other Indian states. Fanchmahals district 15 &
lezc-developed ares where USAID has beern invited by the G6O0! to
collaborate 1n developing 1mproved health services. This district was
tdenti1fied as the site for the feasibility study. Dr. Diesh and the
contractor visited the district for four davs.

4.% Dr. kachchia, Stale Project Officer for USALD prajects, escorted the
AlL reprecentatives to the District Malaria O'fice at Gadhra.

Discussions were held with Mr. Shiekh, District Malaria Officer and Dr.
J.C. Fatel, Assistant District Froyect Gii.cer for USALD projects. The
cbyectives of the feasibility stud. wers received by the government
offtcrals wilth enthustasm. The group e:omines malaris surverllance data
at tne District Malaria Office and 3t (:i.e FH(s. Fiplod and Goghamba

were FHLs visited 1n tribal areas. Malaw, Jumbogods and Shilvrajypur Were
PHC= visitec 1n nontribal areas. The group met with tne Medical Officers
ol each FHl, Laboratory technicianz, meizr;s SpTELIMG EupEervV1SOrs, and
recordlespers ascisted the medicai ciiizers ir & -iziring the
survelilancs data marntained by eatn FR.. Tre troup waz shown data
cclleztion forms, registers, and Si1erie: Zantalning raw data. Compiled
and anzlyced deta was shown 1n Lablez, charts, graphe and maps. Aftler

vislting the FHCs, Dr. Diesh, Dr. kachchias and tne conlractor discussed
the feasib.lity study with Dr. O.F. BGupta, Director, Health Services and
Mzcical Education, Ms, Gawd:i kumar, Dy. Secretar,, Health and Family
Weltere and Mr.Pujara, State Entomologist. These ofiicials unanimously
showed 1nterest 1n the USAID praoposal and pledged state-level suppart to
ths effort,



Fage 6
3.0 DRIEF DESCRIPTION OF THE MALARIA CONTROL SYSTEM

5.1 For more than two decades, India has conducted epidemiological
survelllance to assess the malaria sttuation 1n the country and Lo
control the discase. Mslaria surveirllance data consists ol three major
types of data: «case detection, chemotherapeutic treatment and
insecticide spraying.

5.2 Case detection data are derived f(rom blood smear examinations of
fever patients. Positive blood smears are classified by type of malaria
infection: P, _vivax, P, _falciparum and others. Then four irderes are
talculated tc be used as paramelers to assess the malaria situation. The
annual bload examination rate (ABEK) 15 the proportion of blooa smears
examined Lo the population. ABER 15 an index of the intensity of
epidemiolcgical 1nvestigations. In India, it 15 assumed that when AREF
is below 10% that the population sample site on which the other inderes
are calculated 15 too small to provide an accurate epidemiological
picture, The pasrasitic annual i1ncidence (AP1) index 1s the ratio of
positive malaria cases detected to the population (expressed per 100U
populationt. AF] is directly proportional to the i1ncidence of malaria in
2 community. AFI levels are used Lo classify the malari1a situatian 1n
India in controlled, average, serious and crisis regions. As a general
norm, spraying activities are intensified 1n areas where the AFIl 15 2 or
more. The national AF] for India for 1979-1980 was 4.6 The target set
by NMEF for 1980-198% was to bring the national APl to 2.7. The slide
pusitivity rate (SFR) 1s the proportion of positive cases detecled Lo the
number of blond slides examined. SPK 1s used to crosscheck the validity
cf AFI. The slide falciparum rate (S5FK) 1s the proportion of F,

5.3 Chemotherapeutic treatment 15 administered in the form of
presumptive treatment when blood smears are collected from fever patients
and in the form of radical treatment when malaria has been delected.

Data are callected on the administration of radical treatment. & mild S
destroy the aserual hypriozoites i1n the patient's blood. Since relapses
of vivax malari1a usuallv occur several months alter tie first iniecticn.
radical treatment 1c eflfective even 1l not administered within the first
few days of the outbresb of fever. A strong single dose of primaquine 1s
administered againcst the gametocvtes of F,_falciparum. The gametocytes
have a shaort hall-life of only about 2 1/2 days which means they die oul
naturally 1n sbout 2 weeks 1n a patient that can survive without
treatment. Bul & delay 1n radical treatment threatenc healthy
individuals oi the commurity who are at risk of beina itnfected by
transmiesian throvgh aropheles mozquitoes. Delayed radical treatment
against F, falciparum has no beneficial eflect on centrol oi the disease.
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5.4 Spraying insecticides againsl anopheles mosquitoes has been one of
the most cuccessiul met ods of controlling malaria 1n India. DD1 or
malathion are sprayed in two or three rounds in areas of high malaria
tncidence. Spray squads are supervised at the district level to spray
regions where the APl 15 above 2. Spraying periods are critically linbed
to the seasonal life cyclies of the mosquitoes.

5.5 Data flow. The malarta surveillarce data flows from 1ts source in
all villages and town in the country to about 6200 PHCs. Al the FHC
level, the data are reduced from 1nd.vidual and village information to
section, sector, and PHC level data., These data are summarized at the
PHC level and sent monthly to the district. A copy of the data 1s sent
directly to NMEF's Central Office Lo expedite national 1nformation
collection. In the FHC to district level reduction, the 6200 FHC reports
are reduced to 412 district reports, At the district level the four
malaria control indexes are calculated for each PHC and the districl data
is sent to the state. G5tate level 1ndexes are calculated and forwarded
to NMEF. NMEF calculales indexes from 1ls PHC, district and state level
data to assess the national malari1a situation. CBEH! collects
district-level malarra surveillance data 1n a parallel effort to assess
the overall national health situation,

5.6 The surveillance data and the indexes derived from the data are used
for three levels of decision-making. At the national strategic planning
level, the i1nformation 1s used by policymakers to lay down national
objectives for malsria control. At the management control level, 1t 1s
used by the directorate of NMEF to determine broad guidelines for the
allocation ol resources for malaria control. 1t 15 also used by
scientists at NMEF Lo assess the most appropriate methodology for malaria
control. At the operational level, the information is used by states and
districts to manage their resources for malaria control. At the district
level detailed planning is carried out for day-to-day supervision of Lhe
exanination aof blood smears, the administration of antimalarial drugs,
arnd the scheduling of i1nsecticide spraying.

6.0 BRIEF REVIEW OF THE 1983 FEASIBILITY REPORT

6.1 In 1983, the Consortium Data Division of T.1. & M. Sales., Lld., New
Delh1, submitted a feasibility repaort on a management information svstef
for NMEF. (See USAID/HN files: Vijay Bhsrgava, Report For Information
Management System of National Mslaris Eradication Programme, T.1. % M.,
New Delh1, October 1587.) The report made four major recommendatione.

6.2 Investigation. Two demonstrations of the use of microcomputer
technoloay to analy:ze NMEF data were msae Lo get reactions Lo the concent
of autcomated analvsis (rom the administrators of NMEF. The reactions
were favorable.
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6.3 Systes analysis. The source, coampilation, reduction, analysis,
storage and retrieval of NMEF dala were analyzed. It was determined that
the backlog of annual reports was substantial and that management
information requirements are not being mel as efficiently by the manual
system as could be expected from an automated systea,

6.4 Systes design. It was determined that microcomputer technology
tould edequately handle the volume of data required to be processed
within the time limits required Lo provide adequate 1nformation for
malaria control. The report recommended giving prioraty Lo the
computeri-ition of epidemiclogical and material management systems, then
expanding the information system to include an early warning system based
on climale and geogrsphic location., The report determined that 254 bytes
(alpha-numeric digits) of electronic memory space could adequately store
the raw epidemiological surveillance data collected for each PHC.

6.3 Management analysis. The repcrt recommended viewing the management
information system as a rew management approach for three levels of
management: selectivity, early warning, and simulation planning., The
selectivity approach automatically and efficiently divides the country 1n
crisis, serious, naormal and controlled regions. The early warning
approach uses geographic and climatic information to predict areas likely
tc be affected by malaria. The siaulation planning approach provides
policymakers with a simulaled environment within which to test the
corsequences of ‘what-1f{' conditions.

6.6 Limitations of the feasibility report. The feasibility report was
well prepared and the recommendations of the report should lead ta an
improved management information system for malaria control. Bul Lhere
are areas ci the report that would need further development tg avoid
linitations of the effective 1mplementation of the system. The logical
and physical descriptions of the system rneed to be described more fully
and updated to take advantage of the advances in computer technologv
since the report wac written. The feasibility of extending automatian
beyond NMEFP Central Office wes not discussed.

6.7 Logical Design. The report recommends using standarg saitware
pacvages to build the infocrastion system. The software pactsges were not
tdenti1fied. The advantagesz oi cspecific standard pacrages were not
discussed.

6.8 Physical Design. The hardware confiquration recommerned ty the
report 15 no longer the best choice of hardware. The Interraticoral and
Indian computer marke! now offer eore sophisticated techrcloz. at lower
costs than 1n 1963, The report recommended an B-bit micror ccoczor
attached to a 70-megabyte hard dist drive with two 1nput terminzls,
Current computer corfiguration options can out-perform the recammended
hardware at a lower cost.
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6.9 Expansion of the automated systea beyond NMEP Central Office. The
objective of the report did not i1nclude the determination of the
feasibility of extending the automation of the management 1nformation
system for malari1a control out toward the periphery of the surveillance
system. Since 1983, the development of powerful, 1nexpensive
microcomputers has made it technically feasible for the MOHFW and USAILLD
to study a proposal to extend computerization of malaria surveillance
data below the national level, and, specifically, to the district level.

7.0 PROBLEM DEFINITION AT THE DISTRICT LEVEL
7.1 Probleas of Information

Probles_1:_ _Unorganized_ Information. Operational decisions for malaris
control are made at the district level. For example, day-to-dsy
decisions are made as to which villagee will receive 1nsecticide spraying
next or 1n which villages to i1ncrease active blood smear collection.

Most of these operational decisions require village-level surveillance
tnformation., Village-level information is available at the FHC level bul
the curient manual i1nformation system does not provide this level of
detail te the district level,

Problem 2: _Limiled Access_to Inforaation. The lack of information for
nanagement 1s the root cause of 1nefficiencies 1n resource utilization.
The cistrict surveilllance i1nformation 1s reported and stored 1n a large
volume ol paper f1les. The manual extraction and summarization of these
files 1s a time-consuming process which becomes more and more difficult
as the volume of 1nformetian stored 1ncreases. The volume of
surveillance data 15 sc vast that under the =~anual working system it 15
difficult to evaluate long-term trends in the data except 1n the most
general terms. Thus, mansgement decisions are currently based on broad
averages and norms that often arc not suificiently specific to be
effective. The prepsration of decision tables, graphs, and charts 15 not
standardized among the FHCs nor at the District Malaria Qffice. The
quality of the visual presentations varies widely from bald, attraclive
bar charts to untidv, confusing tables.

Probles 3: Relevancy of Data Collected. A series of 12 malaria foras
(MF1-MF12, See anneyure ai T.1. & M. report for details of forms) are
used to ccollect ano compils survelllance data for NMEF. Forms MF4, MFS
and MF6 provide district-le.el summaries of case detection, radical
treatment and i1nszcticios spraying, respectively. In general, the faorme
tend to be exceczsivelv zomc-erensive, For example, the data on mase and
contact blood slidec oo MFZ znd mas:z therapeutic treatment on MFS are not
routinely required. Trez ccmpie. inlegration of malaria eradication and
control activities hes 2o to the collection and processing of some binds
cf dats which mav be toc detsiled and unfocused to benefi1t the management
of malarie control, The potential of the district malaria staii far
effective operations manasgemen' 15 reduced when their they become
burdened with the proceszing oi excessively detailed, nonessential
curverllance data. Or tne clrer hand, data relevant to malaria contraol,
such as, climatic conditions, are not i1ncluded 1n the series of malaria
forms,
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Problem_1i:__Restricted Data Flow., GSeveral bottlenecks restrict the (low
ol surveillance data from their source to their compilation as 1ndexes
for assessment and control. A backlog of blood smear slides collected by
nol yet examined slows down the flow ol dals form FHCs to the distract.,
Computerization of surveillance data will not reduce this bottlenect.
PHC surveillance reports reach the district within the first 10 days of
the new month. AL the district, there 15 a time lag while the data are
manually compiled 1nto API, ABER, SPR, and SFR 1ndexes. Only annual
indexes are calculated as 1t would be too great of a compilation burden
to calculate flosting annual 1ndexes or monthly i1ndezes. Feedbacl from
the state and central level 1s often too slow and too general for use in
operational decisions at the district level,

Problem_2: _Rigid_Database. District surveillance 1nformation 15 locred
1nte a lormat limited to the scope of what is practical to collect and
compile manually. For example, the information system provides contrgl
indexes for FHCs. But the information 15 nol orgenized 1n a format that
can provide quick respaonses Lo specific i1nquires about ranges of these

Iindexes over specified geographic locations.

7.3 Problems_of_Accuracy

Problem_1: _Inaccura-ies_in_the 'Epidemiglogical Picture'. In the
district studied, the epidemiological data suggested a serious outbreal
of malaria in an area where Lhe actual malaria situalion was under
contral, It wss determined Lhal erroneous data was the cause of the
discrepancy Data verification 1s difficult under the present system.
Error confidence levels are not staltistically determined for the 1nderes
derived from the data. Acceptable levels of inaccuracy have not been
established. Under the preseni information system, 1t 15 difficult to
determine the validity of the malari1a control 1ndexes derived from the
raw data.

Problee_2: _Weak Trend Analysis. Manual processing restricticns limit,
trend analycsie to general annuzl comparisons of reduced data. In-depth
statistical analyses are difficult to conduct manually. <Conclusions
drawn from the current trend analyses tend to not be able tc accurately
account for the dynamism arnd gec-specificity af the malaria control
praoblem.
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8.0 ALTERNATIVES

B.1 This feasibilaty study ol 3allernatives discusses hnw the proposed
application of computer technology can be used to support malaria control
at the district level, First the fteasibility of several computerication
alternatives 15 studied. Then the techrmical feasibility and the
adminis{rative feasibility of computerizing the malaria control system 1s
discussed.

District Level., 7The major responsibility of district malari1a staff 15 to
monitor day-tu-day malaris control activities. The current manua)
monitoring system does not adequately provide sufficient malaria
survelrllance 1nformation to elfectively decide how to use scarce mslarila
control resources. Computer technclogy can be used to automate the

analysic of malari1a surveillance and management data.

Benefits. The major potential bernefit of automating malaria surveillance
data at the district level 15 that automation may make 1t possible tao
arganize the data 1nto a more concise and effective management reporting
system. Automatinn can expand the capability of the malaria staff to
more eftecttvely monitor the comples dynamic nature of malaria control at
the operstional level. ARutomation can 1ncrease the accessibility of the
data and clean up data storage problems. It can 1mprove the data flow
iram the district Lo the state and nastional levels, as well as, bact to
the FHCs. Computerized graphc and charts can be generated 1n
siendsrdized formats. Computerized stalistical analysis canm be applied
to the establishment of acceptable error margins and to carry out trend
aralyses,

Liabilities. The automation of surveillance data can lead to & serious
problem 1f malaria staff monitor more data thanm required for sourna
malaria control The autamation should be limited to essential malaria
control management data to avoid coniusion in the interpretation of
computer generated reports. The 1mplementation costs for computer
hordware, software and staff treirning may not provide better melaria
cortrol at the district level 1f the automated system proves tc be iect
reliabie and more compler Lo me:intain than the manual systen.

Hos! Feasible Alternative. The aprlication of computer technclos. ras
ned beern tested i1n India for the type of information sys‘em proc-seg.
The most feasible alternative tc the manual malaria 1nformation cartrgi

gysten 15 Lo test the applicatior ai computer technology by automsting
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the NMEF Central QOifice data anda the data of one pilot test state. In
the pilot test state, automstiron should be extended down irom the state
level to the district level to test the feasibility of providing
computers eventually to all 412 districts of Ind:ia. It 15 not feasible
to test coaputer applications below the district level at the PHC level
on grounds that 1t would be technically and administratively too
difficult to provide India's 6200 FHCs with computers.,

System. A centralized computer system has a central frocessing unit
(CFU) which controls the 1nput and output of data through several
peripheral devices, such as, terminals, printers, and electronic storage
devices, Information storage 15 centralized and can be easily shared
between all the peripherals of the system through the CPU. A
decentralized computer system has several small CFUs each dedicated to
1ts awn setl of peripherals and own specialized tasks. Information 1s
isolated in each microsystem and 15 shared between the subsystems by
swapping electronic storage media (floppy diskettes, for example) or by
establishing an electronic communication netwark between the subsystems.

The development of computer technology is advancing rapidly toward
minlaturization. Today's smsller romputers do more but cost less than
their larger predecessors. It has, therefore, become feasible to apply
microcomputer technology to i1nformation systems which would have requlreo
expensive mainframe computers 1f designed only 10 years ago.

Benefits. A decentralized microcomputer system can quickly be adapted tg¢
the type af 1nformation svstem needed to contral malari1a. Current
decentralized systems besed on microcamputers are less expensive than
centralized systems, and ye! the decentralized systems have the
processing capabilitly te generate the appropriate outputs for the kind of
system proposed. A decentralized i1nformation system can be 1mplemented
over a wide geographic area using several microcomputers. A
decentralized system 15 suitable for malaria control since the
information system does no! reouire that data collected 1n one reglon be
1nctantaneauvsly avallable throvarnout all parts of the system.
Microcomputers can be operated b. people who are not computer
speclalists, Only & few weevs o training are required to learn how to
cperate microcomputer Jniorast:on s.etems. Microcomputers are more
sdaplable Lo extrenme environaeniy! conditione tnal mainframe computers,
Microcompulers are easier to szintain that larger systems. When one

microcompuler farls, the rezt of the 1nfarmaticn system can continue tg
function. A malfuncticninz urit czrn usually be replaced by a reserve
unit at & lower cosi that the -Zei:ned cost of downtime and circuilt board
replacement on larger centra!:zes camputers. Camputer technology

development is advancing sc rezi. i, thal todav's computer becomes
otsolete 1n lesc than 3 vesrs., 4 decentralized microcomputer-based
infarmation system permits mors fleribility an upgrading the system at
lower costs than would be poscibie with a centralized system.
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Liabilitjes. Even though 1t is not difitcult Lo learn how L operate a
microcomputer system, 3 decentralized picrocomputer-based 1nformation
system requires more people to operate the system than a centralized
system, Because microcomputer-bssed systems are operated by
nonspectalists 1n computers, the 1mplementation of the system 15 usually
the fi1rst exposure of the users {o computer technology. Adequste
Lraining in the basic use of microcomputers must be provided during
implementation for the i1nformstion system to develop successfiully.

Most_feasible_alternative. A decentralised microcomputer-based
information system 15 technically and administratively the most lessible
alternative for malaria control. Mslaria contral is a dynamic process
which requires constant monitoring and operational management at the
national, state and district levels., & decentralized system 15
administratively feasible b2cause the stalf who would operate and use the
proposed system are already 1n place and work1ng thoughout the nation,
The national malaria control program has had high priority 1n the pattern
of 1nvestment and ewxpenditures on heallh for many years. The progresc
India has made in recent years 1n conlrolling malaria 15 evidence ol the
strength and vitality of the administrative system supporting the manual
malaria control i1nformation system. Through NMEF, malaria staff are
placed 1n administrative and operational roles at the national, state,
and district levels. It would be administratively feacible for thece
staff to assume responsibility for the control and operation of the
proposed decentralisad system. No new stafli would be needed Lo run Lhe
automated system. It is feasible to assume that a decentraliczed system
would be readily integrated into the current administrative structure,
especlally since the automated i1nformation system would he tailared to
support the current staff in the execution of essential, yet, monolonous
and redundant activities,

8.4 Feasibility lssue: _B-bit_vs. 16-bit_vs. 32-bit Microcosputers.
Microcomputer technology has advanced through three generations of
complexity. The integrated chip that triaggered the birth of the
microcompuler 1ndustry operated wilh B-digit binary codes (B-bit codes!.
The 1ndustry standardized on an operating system for B-bit microcaompurers
called CP/M, by Digital Research. Thousands oi soitware paclages were
written for 8-b1t, CP/M microcomputars and the technology revolutionized
the nicrocomputer 1ndustry by popularizing computers in business,
Inductry and education,

The reyt generation of microcomeuiers operated with te-bil codes at about
lwicz the processing capacity of the previaus generatiaon., Microsaoft
de.eloped an operating system for lé-bit microcompoters which has become
the industry standard, MS-DOS. The le-t1* svstem 13 now the moct, popular
ric-ocomputer for small and medivm business appiicaticnz. The 1ndusiry

h even sltandardized on i particular {e-b1t microzomputer brand within

i last twc years, the IBEM FC. Scitwere paciages written for 1é6-bit,
M5-DOS micrccompulers are similar to CF/M pactages but offer more
sophisticated processing options and operale more efficiently,

DY

-
[ L
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The most recent generation of microcomputlers operates with 32-b1t codes.
Thece new entries, live the Apple Maclntosh, for erample, apply the
massive processing capability of the 32-bit inteqrated chip to
sophisticated graphic 1nlerfaces between the computer and the user. A
standard operating system has not emerged yet for 32-bi1t microcomputers.
There is a limited collection of software available for these
microcomputers although the library 15 expected to rapidly expand within
& year,

Benefits. All three generations of microcompulers provide software
packages with the processing capacity to meet the requirements of the
proposed malaria control 1nformation system. The major differences among
the generations are that the more advanced technology operates more

reprdly and with more technical sophistication,

Liabilities. The opersting systems for the B-bil and-l6-bait computers,
CF/M and MS-0D0S, are standardiced. Electronically stored data can easily
be made accessible Lo both operating systems through conversion

programs., Bul 32-bit technology 15 less compatible with B-bit and 16-b1t
computers. Sixteen-bit computers cost more than twice as much as B-bit

computers, and 32-bit compvlers about S50% more than lé-bit systems.

Most_feasible_alterpative. The most appropriate microcomputer [or NMEF
Central Office 15 a 16-b1t, MS5-DOS system. About 2 megabytes (ME) of
storage space 1s required annually by NMEF Central Qffice for raw data
storage of 6200 PHC montnly reports each contzining up to 256 bytes of
information, A le-bit microcomputer system with a 10 MB hard

disk drive and at least cne floppy disk drive can adequately process Lhis
volume of data with suificient remaining space for syctem software and
reduzed, historical data for trend analysis. Annual raw data can be
arctived an aboul seven floppy diskettes (assuming a diskette storage
Capacity of al least Z001),

The mosl appropriate generation of microcomputer systems for Lhe pi1lot
test state 1z the 8-bit, C*/M system. There are about 18,275 villages 1n
¢7 dretricts anm Gujarat., If 256 bytes of informstion are storeo monthly
for each village, about 200k of storage spacs ts required for raw data
storzge of village-leve]l data at each district. An 6-t1t microcomputer
syztem with two flopp, dis} drives can adequstel, process this volume af
Gata with sufficient remaining space for svetem scfitware and reduced,
Fisterical data for trend analysis. Annual raw data cam be archived an
about eight floppvy distettes.

About BOOV of storige space 1s required annvailv §0r raw datla staorage of
FHC-level data at the stale malaria office. (257 FHCs » 254 bytes of
informatlon ¢ 12 crie-month periods) An B-bit microcomputer system with
two floppy disk drives can adequately process thic volume of data.
Annual raw data can be archived on aboul 2 floppy dickettes,
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Customized software 1s software programming using computer languages,
such as, COBOL, PASCAL, FORTKAN or BASIC, to design computer applications
for specific tasks, Standard software packages are software tools
desiqned for general computer tasks, for example, word processing or
spreadsheet 2nalysis,

Benefits. Customiced sofltware can be designed to make the most efficient
use of the hardware under its control. Standard software pachkages can be
quickly adapted to a user's requirements. And once adaptations are made,
the packages can eastly be modified Lo meet changes in the user's
requirements., The resources required to develop an information systenm
using & group of standard softlware packages are much less than thosa
required Lo develop a similar customized system.

Liabilities. Customized software requires intensive computer programming
resourcers for design, implementation and modification of the software.
Standard rackage software does not usually use the computer resources it
controls as efficiently as a customi:zed package would. Compromises in
efficiency are built into the design of standard saftware packages to
afford a greater range of transportability of the packages from one type
al hardwate to ancther.

Host _feasible_alternative. The requirements af the proposed information
system for malaria control can be adequately met by standard software
packages. These packages will provide design flexibility critical to the
successful evolution of the i1nformation system. Five types of packages
are appropriate for the system: a3 database management package, a word
processcr, a graphics packages, a spreadsheet analysis package and a
statistical analysis package.

The most feasible database management packages for the proposed systenm
are dBASE Il, for the B-bit systems, and dB4SE III, for the 1&6-bit
systems. These popular programs, decigned by Ashton-Tate, provide users
wiln English-like commands to control a relational information database.
These packages will form the core of the proposed i1nformation svetem for
malaria cantrol. Using dBASE. dsts can be easily entered, sorted,
inde.eq and iecported through user-deiined promplts to assist novices with
commends. dBASE 11 and dBASE [11 csn snare 1nformation making 1t
feecible Lo support the proposec svetem on & combination of B-bit and
j&-bit microcomputers,

The most feasible word processing paclages for the proposed system are
Wordetar, for the B-bit system, anc Wcrdstar 2000, for the 1é&-bit
svelem. HicroFro's Wordstar nac beer the most widely used
microcomputer-based ward processor. Tne package offers a sophisticated,
screen oriented program with menu-aided i1nstructions.
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The most feasible spreadsheet package for the 16-bit system 15 {-2-3 by
Lotus., This psckage i1ntegrates three popular standard packages i1nto one
easy-to-use package: spreadsheet analysis, graphics, and dntabase
sanagement. The spreadsheet analysis and the graghics capabilities ol
the package are adequate for the proposed system, The database
managemenl capability t1s not adequate. The package requires the M5-D0S
operating system, and is not available 1n a versiaon for B-bit
microcomputers,

The most feasible spreadsheet and graphics packages f(or the B-bit systenms
are Supercalc 2 by Sorcim and Plotrax/Transplot. These two packages
offer mos! of the same type of oplions as Lotus 1-2-3 and wil! run on the
CF/M, B-bit systems,

The most feasible statistical package for the 16-bit system 15 the
microcomputler version of SPFSS5, called SPSS/PC by SPSS Inc. of Chicago.
The program performs statistical analyses and formats reports. Functions
1nclude ANOVA, cross-tabulations, correlations and partials, multiple
regression with up to ten lag variables, nonparametric tests, t-test,
hierarchical log and linear analyses, and frequency tables. The
statisticsl paclkage called Microstat 15 the best choice for the B-bit
systems, The program is a menu-driven paclage offering similar but has
somewhat less sophisticated functions than the functions of SFSS/FC.

Methodalogqy. Comprehensive system design methodology 1nitiates systenm
design by determining all the parameters required to achieve the
objectives of the i1nformation system. The system 1s then computerized 1n
a single software design phase foliowed by a single 1mplementation

phase. A prototype system design approach 1nitiates system design by
determining the parameters to meet the main objyectives of the 1nfermation
svztem, A prototype system is computerized to evaluate the viability of
the parameters used. Then the system 1¢ expanded and re-evaluasted 1n

several svstem revisions until all of the objectives of the system are
met .

Benefits. To design & simple informsticn system, the comprehensive
desi1gr methodology 1s & fast and efficient approach. The protatype
dezi1gr approach permits the development of a compley i1nformation svstem
Lo beznefat from the lessons learned as the system 15 implemented and

evalusted.

Liabilities. The comprehensive desian approach 1s not flesxible enough to
stzceszfully accomplish the design of a comple: information system. Thne
grotstvoe approach reauires more development resgurces that the
comprehencive approach., Each phase of the prototype approach 18 a
gradual processing step that requires development rescurces about

egLivalent 1o the resources required for one comprehensive system decign.

Most _feasible_alternative. The proposed system design 13 3 compler
design tasi. The prototype desiagn approach can provide for the
appropriate evolution of the information system from a core of essential
epidemiclogical surverllance 1nformation to a more comprehensive

rescurces management information system.



Fage 17
9.0 MAIN CONCLUSIONS: SYSTEM PROPOSAL

9.1 This is a master plan for a microcoaputer-based managenment
tnformation system for malaria control designed for NMEF Central Office
and one pi1lot test stale. The plan 1mplements microcomputer systems at
the national, state and district levels, The master plan is designed a5
2 component af the Biomedical Research Supporl Project ol USAID/India.
The plan indicates the cbjectives of the project component, the tnputs, a
cost estimate and an 1mplementation plan.

9.2 The objective of the project component 15 to provide a computerized
marnagement information system for malaria control, The component will
have two outputs: one automated infarmation subsystem established at the
national level and amother subsystem established in a pi1iot test state
with microcaomputers 1n each district of the state. The two outputs will
be linked together to form an automated vertical epidemiclogical
survelllance information system. The purpose of the project component 1s
to test the application so computer technology to epi1demiological
survetllance and resources management (or disease control. The goal of
this prcyect component 15 to reduce the threat caused by communicable
diseases to the quality of life of the Indian community.

9.3 Inputs. The project will provide three 1nputs: the physical

system, the logicael system and the rescurces for system 1mplementation.

Input _1: _The physical _system. Two microcomputers will be installed at

NMEF Central Office. The computers will have the following
specifications: & 16-bit central processing unit, S1Z} random access
memory (RAM), a double-sided, double density floppy disk drive, a 10 ME
hard disk drive, a monochrome monitor, & keyboard, a dot-matrix printer

(132 column), a four-pen plotter, and an A/C voltage stabilizer.

Computer supplies will be provided on 1nstallation of the hardware and
replenished annually for the life of the praject. These supplies will
include: 100 double-sided, double density floppy disiettes, 50,000
sheets of fan-folded, perforeted staticnery, printer ribbons, and plotter
pern replacement Fits.

Furnishing and equipment will be provided at NMEF to support the two
microcomputer sycteme, including: an air conditioner 1.5 ton!, two
microcomputer desks, two compoter desk chairs, disk storage cabinets, and
dust-resistant f{laoring.
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In the pilot test state aof Gujarat, two microcomputers will be provided
al the state le el ang orne 1n each of the &7 district malaria offices.
Two standy computers wi.. be provided to replace maltunctioning compulers
under repasr, These 31 computers will have the {ollowing hardware
specifications: an B-tit central processing unit, 64} random access
memory (R&Mi, two double-sided, double density floppy dish drives, a
monochrome monitor, s keyboard, a dot-aatrix printer (132 column}), and an
A/L voltage stabilizer. The following computer supplies will be provided
for each cystem on 1nctallation of the hardware and replenished for the
life of the project: 20 double-sided, double density (loppy diskettes,
10,000 sheets of fan-folded, perforated stationery, and 3 dot-matrix
prainter ribbons.

Input _<: _The _ logical _system. Sir scftware paclages will be provided for
the 16-b1t microcompulers at NMEP Central Office. The software packages
will be: the MS-0DOS operating system , dBASE 11! for database
management, Wordstar 2000 {or word processing, Lotus 1-2-3 for
spreadsheets and graphics, SPSS/PC for statistical analvsis, and a CF/M

to HS-DOS file converting utility.

Six similar software packages will be provided far the 8-bit
microcemputers ol the pilot test state, The paclages will be: the CF/M
operating system, dBASE 11 for database management, Wordstar for waord
processing, Supercalc 2 for spreadsheets, Flotras/Transplot (or similar)
for grashics, and Microstat for simple statisticai analysis. The
statistica! paclage will only be made available at the state level Lo be
shared with the district level.

Input 3: _Systes_ Implementation. The project component will provice two

resources for system 1mplementation: nformation system design and
training 1n Lthe use of the information system.

Information_systaw_design. The design of the management infcrmation
system for &alaria control will evolve 1n an 1terative process of decign,
1mplementation, evalustion, and revision. The desigrn will be based on
innovetive research o determine the mos! approprizte wavs to appl
computer tectnclogy to malaria control. The tnitiei dezign will be baced
on the recomizrndetions oi the 1987 T.1., & M. feaciz::1t. stud. at NMEF,
Lecscons learnec from the initial 1mplementation o' trnz NMEF subc.stem
will be used {c design the a protolype subsystenm :t tre district-le.zl.
Az the subsystem: mature, design modifications will te tmplemented that

link the subz,stems tcpsther., Thirty-si» persor-pcornits cf Lecnrnical

support will be prao.i1dad by Indian microcomputer z.zvem:z dezigr
specialists to rmpizmsnt the project componert. Trnz CroreLt Comoonent
will provide for & cz-1e2 aof four versions al Lne in crmat1cr z.stem LG
strenglhen tne dssign process by experimenting with wafiou:  approzches

to applying comcuter technology to malarta contral.
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Trajning_in_Operalicns_and Use_of the_ Information_Systes. Three kinds of
audiences will be provided training aboul the information system. Health
policymalers and the NMEF operations control directorate will be trsiaed
tn the use of the information system as a health strategy planning tool
and biomedical research tool. Tnirty professionals will participate 1n
ten one-day seminars aboul the system. The malaria staff operating the
system at the national, state, and district levels, will be given
training 1n the entry of data and the generation of output reparts. GSix
NMEF staflf, 4 state malari1a staff{ and about 100 district malaria staff
will be provided 20 days of training. The third audience to be provided
training will be a wide audience of health prafessionals involved 1n
research and health administration who might benefit from similar types
of informatlion systems. About SO professionals and administrators will
be 1nvited to participate 1n each of three half-day demonstrations.
Severnty-two person-monihs of technical support will be pravided by Indian
microcamputer training specialists. The project comparent will provide
for the development of system documentstion, audio-visuals and other
training malteri1als to enhance the training progranm.
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9.4 Cost Estimate and Financial Plan

The total project component cost 1s $220,000 over three years. The cost
of the physical system, 1ncluding 2 16-b1t microcomputers, 31 B-bat
microcomaputers and related equipment and 1nitial supplies, 15 about
$100,000. The cost of the standard software packages for the
microcomputers 1s about $2B,000, The cost of Indian technical assistance
for the i1mplementation of the information system 1s about $70,000 {or
three years. The total nonreccurent cost for the project component 1s
about $188,000., About $7,300 1s provided each year for four years alter
the J1rst yesr of the project to replenish the i1nformation system's
computer supplies. A cost estimate worksheet 15 attached as Annex A and
summarized below:

Nonrecurrent Costs Total
Fhysical System $ 99,550
Logical Systenm 28,270
System Implementation 69,800

Subtotal of Nonrecurrent Costs 187,620

Annual Recurrent Costs

Annual Replenishment of Computer Supplies 7,280
Subtotal of 4 Years' Recurrent Costs 29,120
Subtotal of All Project Component Costs 226,740
Contingency 3,260
GRAND TOTAL OF FROJECT COMFONENT e, 000

A1l the nonrecurrent costs 2l the project component will be mel in the
first year of the groject. All the compuler hardware, software, and
equipment will be procured and a three-year contract for the technical
services of an Indian information system design (1rm will be signed.
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9.5 IHPLEMENTATION PLAN

A prototype design approach will be used to 1mplement the project
companen! 1n four phases. The first phase of the i1nformation system will
be limited to essential malaria surverllance 1nformation at NMEF Central
Office. Then, 1n lour phases, the information system will be expanded to
3 comprehensive kanagement 1nformation system {or malaria control at the
national level and 1n one pilot state. The purpose aof this design
approach 15 to provide for Lhe opportunity to test and evaluate the
application of computer technology tu the malari1a conlrol problem as the
information system evolves, The design and 1mplementation of the
information system will be closely i1ntegrsted with tratning activities,
As Lhe system 15 developed, microcomputer training will be provided ior
the malerta staif who will have the recponsibility of controlling and
operating the system,

An Indian anformation systems design firm will provide leadership and
technical expertise for the design and implementaliaon o! the 1nformation
system. The firm will provide technicsl support an the sdaptation af
standard coftware packages Lo meet the requirements afl the infarmation
system. Trairning speclalists will tonducl seminarce for sdministrative
malar1a etalf and 1nlensive microcomputer training courses lor
operatiorsel and techrnical malaria staff. The Lraining specialists and
technical writers will prepsre system documentalicn and training
materiale, 1ncluding auvdilo-visuals, to enhance thece trsining activities,

All compuier hardwsre, soflware and related equipment will be procured
within the first si1x months of Lhe proyect comporent implementatian.,  The
equipment should be handed over to the Indian contractors for testing and
installation st the sites of the end-users, as anag when needed tn the
develapment of the 1nfarmation system. Local representatives for the
computer hardwesre will assist the project component caontractors i1n the
installation of the systems as a part of Lhe overall purchase order for
the equipment.

Phase 1.0

The obyective of the first prototype 15 Lo creste a datznese at NMEF
Centrsl Cifi1ce which will serve as 8 foundsticr ftoa which the
information syshem can be expanded 1nto & more compernernsive and uselul
tocl for malar1s contraol. Fhase 1.0 will bs 1moiemerntes on the lé-bat
microcorcuter svetems at NMEF Central Qidice. Triz prase will be limited
to escerttal malaria survelllanze date., Thes :zpeciiic 1ncuts will be the
raw 1584 date reported to NMEF on malaria torms MFA4, MFES . ang MF&. Thece
forms cortarn 2z2ts on case detections, redlcal treztaent, ang rasecticide
epreving, The oculputs of Phase 1.0 will be tre 1our mziarla control
tndesec tRBEF, AFLl, SPR, SFRy for FHCs, dicstlric'., state and natilanal
le.ele,

m
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h one-day ori1entation seminar will be conducted at NMEF to i1nlroduce the
the potentyal applications of microcomputers to malari1a control to the
NHEF directorate and other health policymakers, In a workshop at NHMEF,
the functirons of the microcomputers 1nstalled 1n the oifice will be
demonstrated to staff. As soon as Phase 1.0 is released, twenty davs of
intensive microcomputer training will begin for the six NMEF stalf who
will be responsible for operating the information system. Ducing the
training sessions, the stalf will begin to load 1984 surveirllance data.

By the end o1 the first nine months, NMEF and USAID will evaluate Fhase
1.0,

Phase 2.0

The objective of Phase 2.0 is Lo expand the i1nformation system from &
data base of essential survelllance data to include resocurces management
informstion., lssues to be addressed in the design of Fhase 2.0 are: the
definition of thke escsential parameters far malaria control, the design of
improved mslaris data collection and reporting formats, the design of
appropriate automated graphs, and the application of automsted
statistical anelysis to malari1a control. The parameters for Fhase 2.0
will be defined after the evaluation of Phase 1.0 and the scope of the
peramelers will be limited to the functions of NMEF Central Dfface.

Cn the release of Phace2 2.0, a one-day seminar will be held at NMEF to
demonstrste the system tc the directorate. Then, about 50 hezlih
profecssional 1nvalved 1n health administration and research will be
invited to 5 hzif-day demonstration of the infgrmation system to
introduce the application of microcomputer technology to malaria
contrei. Trairming will continue for the technical staffl to i1ntroduce
Fhase c¢.0.

Ey the enc of eighleen months, NMEF and USAID will evaluate Fhace Z.0 and
the perfarmarze of the lndian firm implementing the 1nformation system,

Phase 3.0

The cbyective of Phase 2.0 15 to link the NMEF informetion cyveten Lo one
dictract gi trne pi1lot state. This phase will provide mansaement
inforazticr for diztrict-level operalions contral and will enhance the
flow of dats fras the districl ta the national level. Fhase 3.7 will be
1mplemerntes o«n tnz B-tii sicrocomputer system installed et the Distract
Malaris $ii1:ze n Hodhkra, Fanchmahals, Gujarat., Village-lovel
informetynn w;l., be procszsed in Phase 3.0 Lo provide approprists
informaticn fcr operational decisian-maling at the district levsl,
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During the developaent of FPhase 3.7, a one-day seminar will be held at
the pilot state level for the adesinistrative ard technical malaria staff
to 1ntroduce the funciions af the computers to be 1nstalled in the state
and to demonstrate the capabilitiec of Phase 2.0, As soon as Phase 2.0
1s relessed, a wortshop will be held at the Distraict Malaria Office o
introduce the stalf to the decision-support capsbilities of the
information system. Twenty days of 1ntensive microcomputer training will
begin for the district stall who will be given the respaonsibilaty of
operating the coamputers.
By the end ol two years, NMEF, Lhe state and the district malaria
directorate and USAID will evaluate Phase 2.0, Recommendations will be
made regerding whelher 1t 15 appropriate to expand Fhase 3,0 for ta all
districts of the pi1lot state.

Phase 4.0

The objective of Pha.= 4,0 1s to expand the 1information system to each
district of the pilot state and to establish a node ol the system at the
state level, Fhase 4.0 will also provide two 1nnovative approaches to
malaria control., Thic phase will 1nclude a simulation model of the
malari1a problen besed on Lthe lessons learned i1n the development of the
first three phases. The model will be designed for use 1n strategic
planring by testing the consequences of ‘what-i1{' conditions on the
malaria control probles. Fhase 4,0 will also test the f(eassibilitv af an
early warning system model for malaria control based on relationships
between the climatic conditions and the trend of 1ncidence of malari1a 1n
a given region.,

During the development of Fhase 4.0, 1ntensive microcomputer training
will be given ts the three malaria staff of each district office who will
have the recponsibilatly of operating the information system. About BS
people will be trained 1ncluding four staff from the state ofiilce. As
sconh as Fhase 8.0 15 released, a one-day seminar will be held at the
national and the state levels to demoncstrate the cspabilities of the new
phase. A half-dev demonstration will be held for about 50 health
administratore arZ screntists who may be able to appl. sim:lar technolog,
te other speciiic putlic health problems.

By the end of three yearsz the project component will bs carpletzd and an
in-depth evaluation aoi Lhe management informatior sysien will be
conducted,
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10.0 RECOMMENDATIONS

10.1 Action Recommendedt It 15 recommended that USAID i1nitiate &
preproject activity to this project component to avoid delays 1n the
1aplenenation plan that may be caused by delays i1n finalizing the project
agreement, obligating project funds and procuring computer equipment.

The statement of work for the suggested preproject activity follows:
Statement of HWork

Objective, The overall) objective of this contract 15 to assist the GOI
and USAID/Indi1a in establishing the first phase of a management
information system for malaria control. A comprehesive 1nformation
cystem 15 designed tao be 1mplemented in four phases with funds provided
by the Biomedical Support Services Froject (due to be obligated 1n July
85). The first phase of the information system will be limited tao
essential malari1a surveilllance 1nformation at the National Malaris
Eradication Frogramme Certral Office., Then, i1n three progressively mare
sophisticaled versioas, the information system will be expanded to s
comprehensive management i1nformation system for malaria control at the
nati1onal level and 1rn one pirlot state,

The specific abjective of thic contract 1s to 1mplement the first phase
of the informatiorn system, The f1rst phase 1s to create a database at
NMEF Central Office which will serve as a foundation from which the
information system can be expanded 1nlo a more comprehensive and useful
tool for malaris control.

To establish the databace, the contractor shall:

1. provide two lé&-bi1t, MS5-DOS microcompuler systems for the
development of the database anc training of NMEF stall 1n the uce
ol the database, The systemc shall have the following minimum
configurstion: 512} random access memory, 10 ME hard disk draive,
floppy dist drive, dot-matrix printer (with graphics capability,
and the Ashicn-Tste dBASE 111 dale bese management system standard
software paclage . The zZomputers shall be provided for the
nine-month pericc of the contract and will remain the property of
the contractor.,

e, adapt the dEnSE 111 standard software package to the erntry of raw
PHC-level epider:icliogical surveillance data reportec to NMEF 1n
1984 on moist iz fcrms MFA, MFS and MF 6 and to the generailon of
reports of Lme ‘aur cstanderd malaria control 1nderes (ABREF, KF1,
SFF and SFRy fcr FHC, district, state and national Jevels., Tre
softwsre will te merv-drivern from explicit screen 1nstructions.

The novice ceer w:l) no' be required to know the command language
to run the dstatssze s,sten. The contractor shall produce technical
documerntatyorn dezzribing Lthe cpecifications of the dBASE I11
adaptation tc the surveilllance data.
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3. conduct 8 half-day orientation seminar for a wide audiencs of
health professionals tsbout S0 people) i1nvolved 1n resesrch ard
health administration wha might benefit from similar types of
information systems. The contractor will prepare 5 10 sinute
videotape documentary of the potential application of aicrocomputer
technology to the mslaris control problea for use 1n the seminar,

4, canduct & one-day seminar at NMEP (ar health policymslerz and the
NMEP operations control direclorste Lo introduce the poterntial use
afl the computer technology as a health stralegy planning tool and
biomedical research tool, The contractor will produce augio-visual
malerials for the seminar 1ncluding overhead projection
transparencies,

a. provide 20 days ol microcompuler tratning Lo each of si1# technical
staff of NMEF to give these staff the capability of entering raw
epidemiological surveirllance dale and retrieving the malaria
cortrol index reports. The contractor shall prepare a user's
manual f(or the dalabase to assist the staff 1n learning how to use
the computer system.

6. suppart and &scist NMEF stall trained 1n loading the information
system with all appropriate historical malaria surveillance data at
NMEF .

~4

prepare two evaluation reports of the 1mplementation of the
database: one on the release of the first adaptation of the dEASE
IIl softwate package and one al the end ol the contract pericd.

Schedule

The activity will begin osa May 1, 1985 and will be completed 17 nine
months.

Cost Estimate

It is recommernded thel % person-aonthe of senior-level erpertise and 16
person-months ol middle-level e'pertise be provided for this activity,
The estimeled coets for the activity, fcllow:

S FM serior level & $iS00: a0 $13,300
18 PM middie level € $1200,mo  $21, 600

T0TAL $2%, 100

The estimated manthly rates tnclude all technical servicez far
implementation of the database i1ncluding scftware adaplation and training
activities, the use of two lé-b1t, MS-DOS microcomputers dedicated
exclusively for the contract activities, and all training materizls
including the li-min videotape training documentary, overhead projection
transparencies, technical documentation, and user's manuals.,
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Suggestions for the selection of an Indian contractor to execute the
preproject activity.

The success of the preproject activity will largely depend on the
avarlability of an indian contractor capable of adapting computer
technology as specified 1n the project component to the requirements of
the malaria control program, It 15 suggested that appropriate criteria
for selection are that the f1ram should have:

1. up-to-date technical erpertise 1n the capsbilibties of microcomputer
technology and & denmonstreted capability in carrying out the design
and implementation of computer-based information systems,

2. & demonstrated working knowledge of the technical scope of the
dBASE database command system (a standard sofiware paclage under
which the information system will be designed),

3. the capability to provide the software and hardware required for
the for the pericd of the preproject activity (after which time
project-funded computers will be installed),

4. experience in conducting training courses 1n the use of i1nformation
systenms,

9. @ demonstrated interest in transferring computer techrnclogy Lo
health-related activities,

b. a demonstrated command of technical writing in English, and

7. an office 1n New Delh1 staffed with adequate expertise to be able

to successfully complete the preproject activity within the time
limit specified.

Various sources for Lhe required technical supporl for the preprcyect
activity have been reviewed. It has been determined that one
demonsirated a predominant capsbility for carryinag out the contract
successfully to the spscificatione required and 1n the Lime irams
recommended: the Centre ior Development of Instructional Tecrnnciogs
(CENDITY, New Delhi. A dicscussion of the predominant capabilit, oi
CENDIT as the proposed prime reciplent of the contract for the propoyect
activity follows. Then, there 1¢ a discuss an of possible alternctives
and reasons why the alternatives should be excluded from further
cancideration.
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Predoeinant capability of CENDIT

The Centre for the Develnpment of lnstructional Technology (CEND!T) 15 an
Indiran society that has the multidisciplinary capability that 1s of vital
importance to this activity. CENDIT has expertise 1n management
information systems, systems analysis, production of multi-media
communicstion material for disseminstion, training of experts and lay
persons, and working experience with rural health centers 1n India.

CENDIT has provern capabilities 1n these areas. The center has consulted
for various international agencies under different projects.
Additionally, CENDIT is a non-profit research institution active 1n the
areas of the application of computers for development, media production
and training, commurication research and development 1nformation and
research., With the preproject activity being in an area of primary
concern for CENDIT, the institute would have an i1nterest 1n contributing
a substantial portion of 1ts collective talent and resources to the
successful 1mplementation of the activity and to the long-term project
companent goal.

CENDIT's efforts 1n developmert 1nfaormation and communication have grown
cut of ertensive fi1eld evperiments., From 1975 to 1983, CENDIT ran an
integrated rural developmen! program 1n a cluster of villages 1n
Saharanpur district of western Uttar Pradesh. Community health was a
meyor component of the project which was supported by the family planning
foundation and others. The emphasis of the program was on preventive
heslth and people's participation., 1In 1987 a separate i1ndependent lacal
organization was created to continue CENDIT's work 1n Saharanpur district.

Dr. Lalit Nath, Head, Centre for Community Medicine (CCM), All lndia
Institule of Medical Sciences (AIIME) and Secrelary of CENDIT, ic &
consultant for WHO on community health and advises CENDIT on matters
relating to health informstion. The CCM and CENDIT are collaborating to
study district level ecducsticn end maragement systems for later
implemertation by the Minictry of Health., CENDIT, CCM and the Indian
Councal of Medical Research (ICMRE) z2re collaborating with the
International Developmert Fesearch Centre (IDRC). Canada, for maintaining
& bibliographic 1nformatior sycien for low-cost rural health care and
health manpower training., CENLDIT 15 collaborating with ICMR for the
production and evalustior oi educsztioral saftware f(or health, both igr
the lay public and for professicrals and pars-professionals engaged 1n
health care delivery., A .1dsctece on 10dine deficiency produced with
ICMK has already been broedcsct c.2- natizon:l Indian televisicn., CENDIT
1¢ the only institution sr tre zoomtoy that contribules to "Development
Scierces Information Syzter " DEZiZ' wnich 15 maintained by IDRC, Canada
and has published a volume ci indiar development related literature
entitled, Devindex India.

-
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CENDIT has beern appoifrited as the regional node for INTEFDOC fnetwory of
NGO documentation entries and development action groups! which 1nvolves
functioning as a clearinghouse on microcomputer technology. CENDIT
contributes Lo a newsletter foi the networh focusing on the exchange of
experiences 1in manusl and computerized i1nformation hardling, feasibility
studies on conpulerization, training evenls, research on 1nformation
handling techniques and system analysis and evaluation.

CENDIT, under contract f{rom IDRC, has prepared training materials for
MINISIS, IDRC's 1nteqrated set of information systems. CENDIT trained
UNESCO fellows from the Central Scientific and Technical Information
Institute (CSTII), 1n 1niormation systems pianning, development and
implementation with specific emphasis or MINISIS,

In 1984 CENDIT corducted the third ISIS user's group seminar where
participants came from libraries, scientific 1nstituticons, local business
f1vms, and U.5. government agencies 1n New Delhi,

The predominant capability of CENDIT 15 enhanced by the following persons
who either work full-time at CENDIT ar frequently consult far the center
on & project basis,

Mr. Anil Srivastava, Director, was the project director for the Family
Planning Communtcation Study in Saharanpur district of Uttar Fradesh
(1974-1979). This study wse funded by the Family Planning Foundation,
He has been responcible far computerized documentaticon systems at CENDIT
since 1972, and & member of the ISIS Technical Group (UNESCO) that
studied 1nformation systems using microcamputers. Ynder the Valletr:
Rgreement he 1¢ recponsible for providing assistance on microcompuler
hardware and soitware. He was a member of the Tasy Farce on Family
Flanning Commuracaticon which developed Lhe concept cf the integrated
health worker. Because of this invclvement, he studied the wariing of
heallh agencies ard collection and analysis of health data at block and
district levels,

Mr. Avik Gheeh, fszociate Director and Head of Media Produciion and
Training, 1s responsitle far communication research ang pregram
production of firia, racic, video and multimedia. He worken ec
scriptwriter for educational fi1lms and producer.directar of educational
film and multimedis presentations with the Cinema Workshop Divicron of
Trugraph Charts, New Delhi1. He was a resource persch of the Centre for
Educaticn Technology, Nzticnal Covncil of Educaticrnal Research and
Trerning . on audiotspe library projects for schools, 197¢-1975, He has
producted and dirzcted se.eral fi1la and vidéolape programs &t CENDIT on
deveiopment i:zcues 1ncivaing 'Dohkr Bhop' and 'will the Sait Reacth
Fag-euns.' He 13 the co-director for the film 'lrci1a: the Ridgie of
Surplus and Hunger' tha! was supported by the UN anc olhers. He 1g
responsible for developing & paclage of educational scitware orn health
for para-medica] personnel, medical persannel and others, for ICMF and
CCH, AIIMS.
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Mr. Rapiv Jain, Head cof Developrent Information and Kesearch, was the
f1eld coordinator for the project on the study of Family Flanning
Communicat.cn 1n rural aress. Subsequently, he was the director ol the
Saharanpur I1ntegrated Fural Development Project and, 1n that capacaty,
responsible for the planning ard executior of the communily health
program. He continues to be sssocratled wilth rural development activities
in Saharanpur through the DISHA social organization., At CENDIT, he nas
been responsible for creating the SALUS and DEVSIS databases and 1n
coordinating the INDIX project which aims at promoting i1nformation
exchange. He coordinatied the case studiec of village panchayats under
the Madhya Fradesh Sacial Forectry Project for USAID/Ind1a.

Mr. Atul Asthana, HKesd, knceledge Engineering Laboratory, has aver 4
years ol experience in the fi1eld of computer science, He holds a B.S. in
electronics, He holds an M.S. 1n computer science from the University of
Waterloo, Canada. He has worbed on a number of research projects
including computer i1nterfaces for handling the human voice, distributed
operaling system, and assisted 1n teaching undergraduate coursec at the
university. At CENDIT, he consulis on numerous aspects of
compulerization including informsation cystems computer graphics and
training methods.

Mr. Aditys Ahluwalia, Manager Information Sciences Group, managed the
deta center at the National Institute of Information Technology (NLIT)
and was 1nvolved 1n the design and implementation of a varilety of
software projects 1n the areas of financial accounting, administration
plenning and computer-sided instruction. AL CENDIT, he has been i1nvolved
1n designing a number of databases based on the MINISIS DEMS paciages
from IDRC, Cenada. He developed the training material for CDE/1S1S, for
UNESCO and conducted a course in information system planning,
implementation and operation for UNESCO fellows from btorea.

Mr. Rabindra Nath FKhosla, Information Analysis, comes from a baclaround
of management and data processing, He has worked with a reputed
engineering concern 1n their Estimation and Flanning Departmectl, where he
developed & qeneral paclsge for estimation work for bids. The
informetion system wss develcped on a microcompuler using BASIC ang dEBA3E
IT computer commands., At CENLIT he hzc been involved in designed anc
mzlntairing calabaces based on the MINISIS packages.

CENDIT hee the capabaility to provide two '(-bit, MS-DOS microcomputers
for the exclusive use of the actavity proposed. The institute wouid alsc
have at 1ts dispossl the facilities of 11s multimedia productior studic
in which o produce training mster1als, such as, a training documentar,
cn videctape &and overhead proreclor Lragncpsrencies.

ALTERNATIVES

CMC Ltd. (formerly, the Compuler Maintenance Corporation, Ltd.) has haa
ertencive euwperience 1n supporting mainframe computer tr-hnologn
systems. In recent years, they have undertaken microcomputer system
deci1an projects (e.g. the British BBC educational computer project),
However, the firm does not show a proven capability to complete the tygs
of activity proposed. Since their goals and objectives are much broader
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then microcomputer systes design, 1t 1s fell that the technical resources
that they could provide to the activity would be extrerceiy limited. The
interest of tne f1irm centers on larger, more complex tecign projects,
meny of which are government-oriented and have been 1n the design and
implementation phase for long periods. It 1s felt that it waould be
highly unlikely that CMC Ltd. would be 1n a position to mobilize and
complete the activity on time.

OFG Systems and Hindutron have extensive experience 1n the design of
computer hardware and software. These companies are .reputed (or their
rnnovative applications of indigenous microcomputer technology. However,
their technolcgy has usually been obsolete by international standards by
the time it resches the market., And since the firms only offer evpertise
in customized hardware and customized software, they wece excluded from
further consideration.

There are many new eniries tnto the Indian microcomputer technoiogy

market, Minicomp, Chogule Industries, Bush, Usha and others are
assembling IBM-FC compatible microcomputers in a rapidly expanding Indian
microcomputer industry, Evaluations of these firms determined that they

might, in general. be able to provide the type of hardware required for
the activity, but thst the software design and training resources of the

firms are not yel available to adequately meet the selection criteria
above.
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10.2 Computer proc:rearnt clearance

Action recommended: It 1s recommended that USAID request M/SER/IRM to
specify epproved hardware and soliware that meel the proposed
specifications of the project component design. Early clearance for the
procurement of the automation equipment for this project component wil]
help to ensure 1ts successful 1mplementation. Delays in obtaining
clearance will seriously jeopardize the i1mplementation plan. It 15
recommended thal USAID request M/SER/IRM for suggection and concurrence
for the preproject aclivity proposed., A draft of a cable Lo M/SER/IRM
follows:

FOR M/SER/IRH

SUBJECT: PROCUREMENT OF AUTOMATION EQUIPMENT UNDER BIOMEDICAL RESSEARCH
SUFFOFT SERYICES PROJECT (DUE TO BE OBLIGATED JULY 198%

1.0 A5 A PROJECT COMPGNENT OF THE SUBJECT FROJECT UNDER DESIGN, THE GO
AND USAHID ARE FINALIZING A FLAN TO PROCURE MICROCOMFUTER EQUIFPMENT TO
FSTABLISH A MANAGEMENT INFORMATION SYSTEM FOK MALARIA CONTROL. THESE
MICROCOMFUTERS WILL BE USED TO DEMONSTRATE THE AFFLICATION OF
MICROCOMFUTER TECHNOLOGY TO EXIDEMIOLOGICAL SURVEILLANCE METHODGLOGY. [T
IS SUGGESTED THAT ONCE THE TECHMOLOGY 1S FROVEN USEFUL IN THE CONTROL OF
MALARTA THAT THE METHODOLOGY MIGHT BE READILY EXFANDED TO CONTROL OTHEF
DISEASES. FEASIBILITY STUDIES AT THE NATIONAL AND DISTRICT LEVELS HAVE
RECOMMENDED SFECIFICATIONS REGUIRED FOR THE INFORMATION SYSTEM, IN
GENERAL, TWO 16-BIT, MS-DOS MICROCOMPUTERS ARE REQUIRED AT THE CENTRAL
OFFICE OF THE NATIONAL MALARTA ERADICATION FROGRAMME (NMEF) IN NEW DELHI
AND THIRT{-ONE SMALL B-B11, CF/M MICROCOMFUTERS ARE REGUIRED IN ONE FILOT
STATE (BUJARAT). IN THE PILOT STATE ONE COMFUTER 1S5 REGUIRED AT EACH OF
THE 27 DISTRICT MALARIA OFFICES AND FOUR ARE REQUIRED AT THE STATE

LEVEL. EBOTH USHID AND THE GOl AGREE IN FRINCIFLLE WITH THIS FROFGSED
FROCUREMENT,

.0 THE TECHNICAL SFECIFICATIONS OF THE HARDWARE ITEMS TO BE FURCHASED
FOF NMEF CENTRAL OFFICE FOLLOW :

€.1 TWO 16-BIT MICROCOMFUTER SYSTEMS WITH MCS-DGS GFERGTING SYSTEM. S1It
RAM, FEVYBOARD, MONOCHROME MONITOR, 10 MB HARG LI5St DRIVE, ONE FLOFFY DIS!
DRIVE LE/DD), SUCH AS, THE IBM-PC, COMFAC, OF THE WANG FC AT &N
ESTIMATELD COS7 OF DOLS B8COO PER COMFLETE SYSTEM

c.d TWC DUT-MATRIX PRINTERS (132 CHARACTER:, SULF A5, THE EFSON Fa-100,
AT DOLE &S0

.3 TWD FOUR-PEN FLOTTERS AT DOLS 1300
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<.4 ONE LETTER-QUALITY PRINTER AT DOLS 1700

2.5 TWO A/C VOLTAGE STAKILIZEFRS

2.6 MISC SUFFLIES AND ACCESSORIES INCLUDING FLOFPY DISYETTES, FPRINTER
RIBBONS AND STATIONERY

2.0 THE TECHNICAL SPECIFICATIONS OF THE HARDWARE 1TEMS TOU BE PURCHASED
FOR THE FILOT STATE FOLLOW:

3.1 THIRTY-ONE B-BIT MICROCOMPUTERS WITH CF/M OFERATING SYSTEM. b41 KAM,
KEYBOARD, MONOCHROME MONITOR, TWO FLOFFY DISk DRIVES, CAFAELE OF RUNNING
DBASE 11 AND A1 AN ESTIMATED MAX PRICE OF ABOUT DOLS 1200 MINUS
LARGE~QUANTITY ORDER DISCOUNT, IF AVAILABLE

3.2 THIRTY-ONE DOT-MATRIX PRINTERS (132-COLUMN)
2.3 THIRTY-ONE A/C VYOLTAGE STABILIZERS

2.8 MISC SUFFLIES AND ACCESSORIES INCLUDING FLOFPY DISHETTES, PRINTER
RIBBONQ AND STATIONERY

4.0 THE SOFTWARE ITEMS 70 BE FURCHASED “OK NMEF ARE: DEASE 111,
WORDSTAR 2000, LOTUS 1-2-3, SFSS/FC STATISTICAL FACKAGE FROM SFSS INC.
CHICAGD, CF/M TOD MS-DOS CONVERSION UTILITY.

5.0 THE SOFTWARE 1TEMS TO HE PURCHASED FOR THE THIRTY-ONE MICROCOMFUTERS
IN THE FILOT STATE AFE: DBASEII, WORDSTAR, SUFERCALC 2, MICROSTAT,
FLOTRAY/TRANSFLOT (OR SIMILAR GRAFHICS). IT 1S ASSUMED THAT WORDSTAR,
SUFERCALC 2 ANL OTHEF BUNDLED SOFTWARE PACKAGES WOULD BE INCLUDED IN THE
BASE PRICE OF THE HARDWAKE.

6.0 SINCE THE EGUIPMENT IS EXPECTED TO COST OVER DOLS 10,000 MISSION
WOULD AFFRECIATE SUGGESTIONS OF M/SER/IRM FOR THIS FROCUREMENT IN ACCORD
WITH AIL GENERAL NOTICE OF MARCH 12, 1984,

7.0 ALSO, WCOULL AFFRECIATE ADVICE AS TO THE OFTIONS AVAILAELE TO EFFECT
THIS PROJECT-FUNDED FURCHASE (ONCE PROAG 1S SIGNED), E.G., SEFR/COM
THROUGH ©10 Z, SEF/IFM, LOCAL DEARLER. FYI, THE EXFANDING LOCAHL
MICROCOMAUTER MARLET NOW INCLUDES REFRESENTATIVES OF WANG, HFFLE, HF,
EFSON ANL LT{AL_r ASSEMBLED IBM-FC COMFATIBLE HARDWARE.
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B. TO AVOID TIME CONSTRAINTS ANTICIFATED IN THE INSTALLATION OF THE
PROJELT-FUNDEDL MICKOCOMFUTERS, USAID PROFOSES A NINE-MONTH FPREFROJECT
ACTIVITY TO USE THE TETHNICAL AND MICKROCOMFUTEF HAKDWARE /SOF TWARE
SERVICES OF A LOCAL FIKM TO ESTAELISH THE FIKST PHASE OF THE MIS FOR
MALARIA CONTROL BY CREATING A DATABRASE AT NMEF FROM AVAILABLE HISTOFICAL
MALARTA SURVEILLANCE DATA. USAID WOULD AFFRECIATE M/SEFR/IRHM
SUGGESTIONS /CONCUFKENCE 13 USE FDAS FUNDS TO PROCUFE TECHNICAL SUFFORT
AND MICKOCOMPUTER USAGE FOK THE FKOPOSED ACTIVITY. THE ESTIMATED COST
FOR THE PREFROJECT ACTIVITY IS DOLS 35,100 INCLUDING NINE PERSON-MONTHS
SENIOk-LEVEL TA, EIGHTEEN PERSON MONTHS MIDDLE-LEVEL A, THE USE OF TWO
16-817, MS-DOS MICKOCOMPUTER SYSTEMS (WITH HARDWARE AND SOFTWARE AS
SPECIFIED AKOVE) DEDICATED EXCLUSIVELY TO THE FREFROJECT ACTIVITY, AND
ALL TRAINING MATEKRIALS INCLUDING » 10-MIN TRAINING DOCUMENTARY VIDEOTAFE,
OVEKRHEAD PROJECTION TRANSFARENCIES, TECHNICAL DOCUMENTATIOM, AND USER'S
MANUALS. THE MICFOCOMFUTER USAGE COMFONENT OF THE COST IS ESTIMATED TO
BE DOLS 400 PER MONTH FER COMFLETE SYSTEM,



ANNEX A: COST

ESTIMATE WORKSHEET

Nonrecurrent Costs
Physical System
NMEP Central Office

2

—_ NN

100
50,000
20

20

—_— NN

2

16-bit microcomputer systems
with MS5-D0S operaiing system,
512k random access memory,
keyboard, monochrome monitor,
10 MB hard disk drive, one
floppy disk drive (DS/DD)
dot-matrix printers (132-ch)
pen plotiers (four—-pen)
letter-quality printer

A/C voltage stabilizers
floppy diskettes, DS/DD
sheets fan-folded stationery
dot-matrix printer ribbons
letter-quality printer ribbons
pen plotter replacement kits
air conditioner, 1.5 ton
microcomputer desks

computer desk chairs

disk storage cabinet
dust-proof flooring

Freight

Pilot Test State

31

31

31

620
100,000
93

31
Subtotal

B-bit microcomputer systams
with CP/M operating system,
64k random access memory,
kevboard, monochrome monitor,
two floppy disk drives (DS/DD)
dot-matrix printers (132-ch)
A/C voltage stabilizers
floppy diskettes, DS/DD
sheets fan-folded stationery
fot-matrix printer ribbons
rreight

of Physical Resources

Logical System
NMEP Central Office

2
2

]
1
1

1

MS-D0S Operating System
dBASE I11I

Wo~dstar 2000

Lotus 1-2-3

SPSS/PC

CP/M to MS-DOS Utility

Pilot Test State

31
31
31
31
31
31
Subtotal

CP/M Operating System

dBASE 11

Wordstar (or similar)
Supercalc 2 (or similar)
Plotrax/transplot (or similar)
Microstat (or similar)

of Logical Resources

650
1,300
1,700

80

0.02
10

10

40
1,200
150
30
150
500
400

1,200

650
80

0.0l
10
300

Incl
500
450
350
800
250

Incl
350
Incl
Incl
170
300

1,300
2,600
1,700
160
300
1,000
200
200
160
1,200
300
60
150
500
800

37,200

20,158
2,48¢
1 ,BEQ
1,000

93¢
9,30¢

99,55@

1,200
45@
350
800
250

10,850

5,270
9,300
28,270



System Implementation

36

72

1

1
Subtotal

pm of computer specialist 800
pm of computer training splst 500
training materials 2,500
syster documentation, publ 2,500

of System Implementation Resources

Subtotal of Nonrecurrent Costs

28,800
36,000
2,500
2,500
69,800
197,620

Annual recurrent costs (4 yr provided by project component)
NMEP Central Office

2 computer maintenance fee 100

20 floppy diskettes, DS/DD 3
50,000 sheets fan-folded stationery 2.0
20 dot-matrix printer ribbons 10

20 latter-quality printer ribbons 10

4 pen plotier replacement kits 40

Pilot Test State

31 computer maintenance fee 100

310 floppy diskettes, DS/DD 3
100,000 sheets fan-folded stationery Q.01
93 dot-matrix printer ribbons 10

Subtotal of annual recurrent costs
Subtotal of four years' recurrent costs
Subtotal of all project component costs

Contigency
GRAND TOTAL OF

PROJECT COMPONENT

200

60
500
200
200
160

3,100
530
1,000
930
7,280
29,120
226,740
3,260
230,000
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