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Abstract

The GEOVAC software application isatool designed to help personnel of regional level centers
of public health and the National Center for Disease Control in Georgia process alarge flow of
immunization-related data in much less time than the previous (manual) system. It allows them to
quickly identify issues and deficiencies regarding immunization coverage, and use and distribution of
vaccines, and to assess adequacy of supplies aswell as major barriers (medical contraindications,
parental refusals, etc.) to the functioning of the immunization system. In doing so, GEOVAC gives
health workers more time to focus on the utilization of MIS data for management and disease
outbreak response purposes. This second version of the application has gone through numerous
revisions and suggestions based on testing in the pilot region. It is now being used nationwide.

The current document illustrates GEOV AC functions, relating them to the features of the
upgraded Georgian immunization information system and demonstrating what it can offer
immuni zation managers in the decision making process. It is designed primarily for policymakersin
countries planning to strengthen their immunization and/or surveillance systems, donor organizations
that can support such reforms and agencies working in these technical areas. It can also help
policymakers and health workersin Georgiato plan and implement similar reforms in other sectors of
the health care system.
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1. Introduction

The software application GEOVAC (refersto Georgia Vaccination) is a supplement to the
immuni zation management information system (MIS) in Georgiathat helps heath workers at the
National Center for Disease Control (NCDC) and regional centers of public health to do the
following:

a»  Processalarge flow of immunization program datain atimely manner. The application
contains nearly 15,000 formulas to provide an insight into various aspects of the operation of
the country’ s immunization program.

4+ Quickly draw the immunization manager’ s attention to regions or districts with suboptimal
performance and specify the nature of the problem.

a»  Present information in a suitable form for decision making and for feedback to health
workers at lower level.

A Storethe data eectronicaly for future reference.

A two-year test of GEOVAC in Georgia has proved thistool to be invaluable, asit allows a
contemporary analysis of how the immunization program functions. Apart from the fact that it would
be extremely difficult for such a comprehensive analysis to be done manually within areasonable
timeframe (approximately 1,000 calculations are required monthly), health workers at the central and
regional levelsin Georgiano longer believe that a manual exercise of this sort represents the best use
of their professiona time, because information technology has become widely available at these
levels.

GEOVAC dso fulfills Georgia s need for standardized immunization data processing tool for
use throughout the national health system; thus, it obviates the development of non-standardized IT-
based tools that some individual institutions had begun to create.

This document gives an overview of GEOVAC: It describes systems requirements, data entry
procedures, and outputs produced on aroutine basis. It also relates GEOV AC functions to the features
of the upgraded Georgian immunization information system and demonstrates what it can offer
immuni zation managers in the decision-making process.

As such, the document is designed primarily for policymakers in countries planning to
strengthen their immunization and/or surveillance systems, donor organizations that can support such
reforms, and agencies working in these technica areas. The document can also help policymakers and
health workers in Georgiato plan and implement similar reforms in other sectors of the health care
system.
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2. System Requirements

The GEOVAC system requirements are minimal. Users must have a Pentium-class computer
with at least 32 MB RAM and 30 MB free disk space. Any computer manufactured in 1998 or later
will meet these requirements.

Users also must have Excel (Excel-97 or a newer version) installed on their computers, because
GEOVAC isbased on the Excel platform and contains Visual Basic for Applications program code.

Excel was chosen because it meets the following criteria:

A ltispart of the Microsoft Office package, widely available and used in Georgia.
A+ ltissimple, reliable, and virus-resistant.
4 It doesnot require support of skilled programmers.

GEOV AC maintenance skills have been successfully transferred to the immunization program
personnd in Georgiaand, in fact, the Georgian language version of the application is currently in use
in the country.

4 It can be modified and new modules can be easily added.

»  Thedatabaseis easy to store and archive.

4+ Thegraphics presentation function built into Excel helps utilize the datain the decision-
making process.
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3. Data Entry

Data from district-level immunization reports (a sample report isin the annex to this manual) are
entered on amonthly basisinto the database at the regional centers of public health by an assistant
epidemiologist or a PC operator. Data entry usually takes no more than two hours per region per
month.

During this process an operator can verify data accuracy and protect the database from accidenta
mistakes using standard Excel features such as:

» Datavalidation

» Automatic verification of totals

»  Conditional formatting of data entered

These features are fully used in the GEOV AC application.

After the data entry, regional immunization managers can immediately begin analyzing the
dataset. A summary regional report is generated instantaneously and can be e-mailed to the NCDC.

3. Data Entry 5






4. GEOVAC Output

The GEOVAC standard automatic output files include the following reports:

4+ Monthly summary report on immunization practice
a»  Tablesand graphs on immunization coverage

A Tablesand graphs on major barriers to timely immunization, such as medical
contraindications or parental refusals

A Tablesand graphs on the timeliness of primary vaccination
A Tablesand graphs on the use of vaccines

Theinformation in all GEOVAC output (report or analytical) filesis derived from the database
and is protected from manual changes to preclude tampering with output numbers.

The standard Excel conditional formatting function helps quickly identify issues requiring
prompt attention of the manager.

The following sections describe the GEOV AC output in more detail and illustrate many of the
GEOVAC functions for both regional and national levels.

4.1 Monthly Summary Report on Immunization Practice

The monthly summary report (produced both at regional and national level) is generated from
the entry of individual rayon summary reports and contains information about the number and types
of al immunizations given, use of vaccines, medical contraindicationsto DPT 1-3 (this vaccine has
been chosen as a marker), and timeliness of primary DPT series.

4. GEOVAC Output 7



REPORT on CONDUCTED FREVENTIVE VACCINATIONS

Georgia | December | 2003
Immunizations Given Use of Vaccine in Doses
se | | 3 | 2 4 S f
is5) 2 99 733 7 | &b |ezd pReclEl
. seeat 8% 2 05 [%ed = | 32 |3EigBaiiycEs
Vaccine aton, | 170 | 4 E % | 54 [5353 3 | 3% |i3iiEEsal Aa)
citon N §2[E355 7 | i iziipfsslced
& g% 9 EPgi & | g |o3E patiziy 9
Number and types of - — = = 12nunoo:n5+: I;W:WI.IEI Vaccine fl ow,
Immunlzatlon given, \ 1 2 3 4 g T 8 9 10 11=6+3-10 @ a5 us@e and
cumulative numbers, 05 days 48080 WA | IHED | o Total / balances
BCG 8 daysfimozd L 11640 | 8060 | 10920 | %780 /Dﬁ’)ﬁ/ 3884
coverage rates. entyesr | 2048 | 15 | soa | 249% | 3621
BOG.2 Saews L5254 | 48 | @47 | 174%
DPT- &months-Ts2gd 3221 | 38358 Total
Diphtheria-Tetan riusis-1  More than 1year \E’Z\ (11
DPT-2 3 months-imo29d 2872 47
Diphtheria-Tetanus Pertusiz2| More than fyear & 5632 27250 | 10360 | 16966 | 20med | 17em1 | 171ss
DPT-3 4months-imo29d | 44,490 | 2989 4 | 76.3% | 13708
Diphtheria-Tetanus-Pertusis-3|  Morethanfyear | 13205 | 545 47 %
DPT-4 18 - 24 months 43664 | 2591 | 27866 | 63.6%
iphtheria-Tetanus-Pertusiz-4 More than 24 months 677 | 10574
DT-1 under | year 52 369 Tatal
Diphtheria-Tetanus- 1 Mare than 1 year 209 827
DT-2 under | year 37 229
Diphtheria-Tetanus- 2 Mare than 1 year 164 573
DT-3 under | year 42 208 088 15420 | 3820 11050 8210 12430 12423
Diphtheria-Tetanus- 3 Mare than 1 year 602 94 460 7.0%
DT-4 18 months 5167 | 285 1423 | 21.5%
OT Gyears-5yfimadad | 52501 | 7267 | 24155 | 46.0%
Diphiheria-Tetanus Tlore thn 6 years 238 4231
0P¥V-1 &months-imo29d 3080 | 3787 Total
Poliomyelitis -1 IWlore than 1 year 537 5594
OPYV-2 3 months-imo29d 2822 | 35165
Poliomyelitis -1 Ivlore than 1 year 524 G020
OPV-3 4months-imo29d | 44,490 | 2972 | 33300 | ?4.8%
Poliemyelitis -3 Morethanlyear | 19845 | 592 | 7485 | 3.1% 20730 23360 | 13450 | 30230 6580 20894 26008
OPV-4 18 -24 manths 44,057 | 2599 | 28305 | 64.2%
Poliomyelitis -4 Iore than 24 manths 855 | 10543
OPYV-5 Syears-5ylimo23d | 52478 | 6055 | 28470 | 54.3%
Poliemyelitis -5 More than & years B54 5364
Other OPYVz 4.750 27 4755 | 404.0%
g s o | 1| T s |
Viral Hepatitis B-1
Mare than 1 year 252 5054
WHE-2 Zmonths - mo2dd 2897 | 29274
Viral Hepatitis B-2 Iare than 1 year 411 5940
WHE-3 Jmonths - imosd | 44,490 | 2163 | 21505 | 48.3% | 1219% @0 | #a 16416 02 13220 14406
Viral Hepatitis B-3 Morethanfyear | 14,544 | 331 12202 | 83.9%
Ovher VHB-1 26 459
Oiher VHB-2 41 321
(Oriher VHB-3 0 45 GOG | #DIVD!
Measles 1 12 -24 manth 44087 | 2787 | 36135 | 82.3% | Total
More than 24 months| 15,186 | 486 8614 | 57.0%
Measles -2 Syears-5ylimo23d | 52,535 | 2785 | 28954 | 574% 5392 17822 | 7870 12840 12452 11408 10041 @
Marethan B years 334 4995 A 3
Other Measles 0 0| 10 |anm Timeliness of
Mumps Tamonth | 44087 | 4160 | 33915 | 7T3% | Tota immunization
More than 24 months | 249,415 | 1574 | 19075 | T.i% 25268 | 4580 11570 15858 8526 &200
Refusals Other Munips 0 [ X | 14 [ ot
12 -24 marnth 44,087 | 149 1188 34% Total
Bubella Morethan 24 merths| 0| 125 | 1013 [#omwme | 274 ’ ’ ! ! A =
12 -24 manths a7 158 Total
NMore than 24 months 10 41
MME 6 years- § ylimaiad 13 13 80 0 0 v v *® &
More than  years 1] 3
12 -24 manths 1} 7 Total
Iore than 24 manths 0 0 . - .
6 years- § ylimaiad 1) 1) L} 0 0 v v v v Contral ndl cations
More than B years i} i}
Td Tetanus - Wﬁa T years 65,001 | 5586 | 44632 | 64.9% | Tota suzsn | aom | ssen T - %33
Td Other an | an7 5086
Syringe Disposal C: i 517 0 86 431 530 &89
TIMELINE§G\ Mo of children botn in Tuly 2003 (3mo priot to the repotted one)=>| 72528
Of them - no. of children who finished primary immunization at 4mo20d =>[ 1176 /
REFUSALS \ CONTRAINDICATIONS TO DIP /
Short-term Long-term Permanent /
DTE-1 furder Ly) 536 DTP-1 (under 1y) 55 430 75
DTE-2 furder 1) 129 DTP-2 (under 1y) i 8 15
DTP-3 (under 1y) 0 DTP-3 (under ly) 243 43 ]
TOTAL REFUSALS 735 TOTAL contraindications (short+Hong-+perm) 17.5% 2076
8 An Overview of GEOVAC: A Software Application to Monitor Immunization Performance in Georgia



4.2 Tables and Graphs on Immunization Coverage

Achieving high immunization coverage rates (80-95 percent) of all target groupsin all
geographical areasis a key to keeping the vaccine-preventabl e disease epidemiological situation
under control. GEOV AC makes monitoring of coverage rates and untimely immunizations an easy
task for managers.

Monthly and cumulative data are presented in tables and dynamically built graphs for all
antigens: BCG, polio (1-5), DTP (1-4), DT, Td, hepatitis B, and measles, mumps, rubella. The types
of information that are automatically available for analysis include: immunization coverage rates
broken down by region or district; “drop-out” rates for DPT, polio, hepatitis B vaccines; proportion of
children immunized after established “deadlines’; proportion of children immunized with DT instead
of DPT vaccine; proportion of children getting the first dose of the birth dose of the hepatitis B
vaccine in compliance with the new regulations.

The following graphs illustrate some examples of how the application functions relate to the
monitoring of selected immunization program indicators and how, using cross-analysis with other
available data, managers can begin to understand what might be causing some of the performance
problems they see.

4 Immunization cover age

A review of the datain the GEOV AC immunization monitoring table can help managers identify
both missed opportunities for vaccination and possible inventory issues.

Immunization coverage (20) monitoring sheet for Measles, Mumps, Rubella |Measles, Mumps, ME”ELI Region Z7, 2003 |
z No. of measles-1 vaccinations given to children aged 12-24 mo z Measles-1 given to children over 24 mo
Rayon/Town E" ‘ E ‘ ST
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec| Total | % Jan Feb Mar Apr May Jun Jul fug Sep Oct Nov Dec| Total | 9 [asSiofall
Measles 1
District 1 46543 50 |31 25 42 (27 3 0 o 0 o 0o 252 Sz 15 [ 5 4 | 2z o 1 0o o 0o o0 0o @ 12 115% 87%
Diistrict 2 €7 |39 34 |55 55 s |52 44 0 0 o o o 38 ssaw| 2w 1 02z 2z |2 = & 2 o o 0o 0o @© 20 9.5 530
District 3 2473 18 |22 17 138 24 0 0 0 0o 0o 13 sew| e [1 s s |2 2z 1 1 o o o o @ 17 17aw | ons
District 4 66|35 78 62 &3 63 54 53 0 o o | o o a8 s | o 3 0 | zlMeades-1 =351 shots
District 5 Se6 | 66 28 27 3 33 52 3% 0 @ 0 0 0 279 | 49.3% }_AA-AD/ M umpS—l =203 d']ots
Diistrict & €31 |67 44 | 51 38 37 3 35 0 o o | 0 0 35 an)| @ |1 2 o /7359 903 = 148 missed Opportuniti&G in ]Ust
District 7 349 (16 24 |32 35 0 |2 25 0 0 0 0 0 165 473%| 333 [11 1 H R g g 5
District 8 348 (17 29 |17 28 34 20 23 0 0 0 0 0 18 483%| B o 3 Jo o one district duri g EPX months
2 o
TOTAL § 334 306 297 317 291 275 294 0 0 0 0 0 2114 | 5274 E 52 / 17 29 49 2 2 0 0 0 | 0 0 | 222 | 175% 9.5%
z No. of mumps vaccinations given to children aged 12-24 mo z / Mumps vaccinations given to children over 24 mo
Rayon/Town E" ‘ E’ o ey
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec| Total | % Jan Feb Mar Apr May Jun Jul fug Sep Oct Nov Dec| Total | 9% |asSiofall
Mumps
District 1 465 3 #8 |28 53 49 |31 B 0 0 0 0 0 | 260 558% 7.652 5 12 8 & 5 15 1 | o o o o o 52 17% 16.7%
District 2 e7|o o 0o o @ o o o o 219 sawfesss|o o oo o 22 8 0 0 0 0 @© o0 Las 2.1
District 3 247 (31 18 |2z 23 13 | D 0o o0 0 0| 147 ilzne| e 8 a3 7 17 s 3 0 0 o |0 | 0 z218  80% s
District 4 766 | 35 78 | 52 | 63 &3 | 49 0o o 0 0| 4 v |78 | 89 28 170 9 2 9 2= | 0 0 0 0 414 s1% S0.7%
District 5 66 | 8z 30 17 57 4 o o 0|0 [ g | 5637 | 7 s 1 0 0 hil hil Il I 0 hht! 10
District & 631 |67 44 | 31 3 8 o o o0 o m |10~ | NO mumps vaccinations in this district for 5 months
District 7 349 | 16 24 32 35 10 17 25 0 0 0 O [ 159 4s58% | 2026 | 78 107 (l) due to Va_‘,ci ne rok-out
District 2 38 (17 29 |17 43 25 20 2 0 0 0 0 0 177 s0s%| 1560 &2 13w
2 2
TOTAL S |51 31 200 307 173377 2160 0 0 0 0 0 [ 1844 | 460% ; 378 459 408 176 1% 210 111 0 0 0 0 0 |1935 | s0% HE
z No. of rubella vaccinations given to children aged 12-24 mo = Rubella vaccinations given to children over 24 mo
Rayon/Town E" ‘ E’ o ey
Jan Feb Mar Apr May Jun Jul Aug Sep Oct How Dec| Total | % Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec| Total | 9% |assiofall
Rubella
Diistrict 1 4650 oo o o0 0o o 0 o 0 0 o oo |0 v o o 0o o o oo o 0o o o0 o #orvo | st
Diistrict 2 7o oo o oo o o o o o o0 il oo% | o o o o 0o o o o o o o o o 0 sorvem | sorvan
District 3 2430 oo o oo 0o o o o o o0 il oo | 0 o o o 0o o o o o o o o o 0 worvm | sDovion
District 4 6|0 oo o oo o o o o o o0 il oo | 0 o o o 0o o o o o o o o o 0 sorvm | sDivion
Diistrict 5 (0o o 0o o o0 0o o 0 o 0 0 o oo | o v o o 0o o o oo o 0o o o0 o #orvo | sprvi
Diistrict & &0 o o o oo o o o o o o0 il oo | 0 o o o 0o o o o o o o o o 0 #orem | orva
District 7 390 oo o oo o o 0o 0o o o0 il oo | 0 o o o 0o o o o o o o o o 0 worvm | sDovion
District 3 %o o 0o o o0 o o o 0o o o0 il oo | 0 o o o 0o o o o o o o o o 0 sorvm | sDivion
2
TOTAL § o o 0o o 0 0 @ 0 0 o 0 O 0 o0 | = [0 o o 0 o o o 0o 0o 0 © 0 0 | #prvior| wo1vi
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These data can also be shown graphically, allowing for easy comparison between districts.
Cross-analysis of the data from various tables allows immunization managers to identify specific
reasons for underperformance of districts or facilities; for example, failure to achieve vaccination
coverage targets (see the following graph) may be due to lack of vaccine, high proportion of parental
refusals, high proportion of contraindications, or simply poor performance of area providers. Once the
reason(s) is known, the district/region can tailor measures to correct the problem.

HepE-3 under 1y v |December 2003

GRAPHICS- coverage W | Cumulative immunization coverage (%o)

Region XX

90% |Poor provider performance |

2% V accine stockouts |

F0% o7

§0% 7

50047
0%

30%

20% 47

10% 7

0% T T

District |
District 2
District 3
District 4
District
Digtrict 6
District 7
District &
Total

s Drop-out rates

Drop-out rate refers to the proportion of children who receive the first dose of a 3-dose
vaccination series but do not get the fina (third) dose. High drop-out rates will impede reaching
vaccination coverage targets. Specific reasons for dropping out of the immunization schedule
(contraindications? refusal s? no vaccine?) need to be investigated using the information from other
tables. For example, a combination of alow drop-out rate and alow coverage rate may indicate that a
hard-to-reach population group is not getting even the first dose of the series (asseenin District 7 in
the following graph). A negative drop-out rate is associated with poor data quality, often from the

data having been tampered with at the peripheral level to make an impression of a better-than-actual
performance.
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GRAPHICS- lats immunization WP | NMonitoring of untimely immunizations DFT 1-3 drop out rate v | December

2003

Region XX |

35%

Poor performance. With this drop out rate can not reach even 80% |

30% -7
25% 17

2006 7

15% 17

10% 7

5% =7

0% -

I

~10% ]

Diistrict 1
Diistrict 2
Diistrict 3
District 4
Diistrict 5
District§
District 7
District
Total

A Proportion of children immunized after established “deadlines’

V accinating children much later than envisioned in the immunization calendar is often
inappropriate, because such children are left unprotected and susceptible to potentialy life-

threatening diseases. The following graph indicates that many districts are not putting adequate

effortsin reaching children before their first birthday.

GRAPHICS- late immunization WP | NMonitoring of untimely immunizations

DFT-3 after 1y v | December

2003

Region XX |

50%
a5+ |
Fr T
35241 |
300647
2506477
20947
159+ |
10% 4|

o 7

0%
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By looking at other data, one can also show the effects of untimely vaccinations. Notein the
following figure how delayed pertussis immunization for more than 25 percent of children has
resulted in avery high pertussis morbidity ratein thisregion.

Cumulative incidence of selected infectious diseases by age group
Pertussis v |Region XX 20022003

3000 +
250047
200047
150047

100017

Incidence per 100,000 population

s0.0 47

0.0+
=1 year 1 -dyrs S-1dyrs 15-19yrs 20-29yr=s 30-59yrs EQ+yrs

4 Proportion of children immunized with DT asopposed to DPT

Because GEOVAC facilitates data entry and analysis, managers will have time to explore many
technical issuesthat they may not have looked at previously. For example, inappropriate practices
like the one depicted in the following graph (9 percent of children immunized with DT as opposed to
DPT) are often limited to only afew regions. The issue can be resolved through re-training of
pediatricians in those aress.

GRAPHICS- late immunization "W | Monitoring of untimely immunizations %o children immurized with 0T W7 December 2003
Georgia |
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Tables and Graphs on Contraindications and Refusals

Medica contraindications and parental refusals are the main barriers to timely immunization of
children.

GEOVAC alowsthe user to analyze these barriers by type (short-term, long-term, permanent),
by region/district/town, by month, and by structure (e.g., DPT 1, 2 or 3). DPT vaccine has been
chosen as a marker reflecting the situation with immunizationsin general.

The following graphs and tables illustrate sel ected functions of the application related to the
monitoring of the main immunization barriers.

a»  Percentage of children with long-term, permanent, and short-term contraindicationsto
DPT 1-3 by month

Theissue of excessively administered contraindications (according to the World Health
Organization, the rate of long-term and permanent contraindications should be less than 2 percent of
children under 1 year of age) could be addressed through specific training of physicians and changes
in regulations such as limiting the authority of a physician to delay immunization for 1 month only.
L onger-term contraindications can be authorized only by the decisions of a district physician board.
The graph below demonstrates that efforts to reduce contraindications using these strategies were
successful in bringing down contraindications.

PERCENTAGE OF CHILDREN WITH CONTRAINDICATIONS TO DPT 1-3 Region XX 2003
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0% o-e|  feeeee--
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a»  Percentage of children with long-term, permanent, and short-term contraindicationsto
DPT 1-3 by district and month

Further analysis can be very enlightening, and GEOV A C can help examine whether the problem
iswidespread or confined to individual districts. The following graph looks at the issue of
contraindications to DPT 1-3, thistime, by district, for selected month(s). Asthe graph shows, the
problemis, in fact, confined to just afew districts, which makes it easier to address.

PERCENTAGE OF CHILDREN WITH CONTRAINDICATIONS TO DPT 1-3 Region 33 2003
Cctober - I
.
T
201y - R e
159 | e I S
10% | e I B L O e B
T D --------- E ------------------------------------
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— o o =T L [{=] r— fes) -
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[ [ ] & & A A A =

|I Long-term and Permanent @ Short-term |

s Percentage of children with refusalsto DPT 1-3 by month and district

With the help of the GEOVAC tooal, it isnot very difficult to identify areas (see highlighted
rows) where parental education needs to be strengthened.

REFUSALS TODPT 1-3
Rayon'T o

Jat Feh Ilar Apr Mlazy Jun Jul Aug Sep Dt Mo Dec
Thstrict 1 15%4 21%% 0%s 1524 1824 25% 15%4 10%% 12%% 11%% 1424 10%%
Thstrict 2 0 0 0 T 455 0 0 0 0% 0 0 0
Tristrict = 15995 17795 149 k= 10%% 11%% S S S S S S
Thstrict 4 12%4% T &% %% 1a%s T S 455 5%% 11%% 10%% 10%%
Thustrict 5 2074 2404 15%4% T 5% 453 10%4% 328 A 2% 453 St
Thstrict & 11%% 1a5% 5% 12% 1494 15% 11%% 11%% 10%% 12% 10%% 2% |
Thstrict 7 8% 12%% 12%% 15%% &% 455 5% 455 425 5% 8% &%
Triztrict B 1% S 2% T S T S L L) 1% S k=
Thstrict 9 20%a 21%a la%a 21%a 14%% 14%% 19%4% la%a la%a 12%% 15%a 11%a |
Thstrict 10 0 0 0 b T 328 2 453 o) 0 453 2%
Thstrict 11 S 0% 0% S S a%% S 0% &% 21%% 455 455
Thstrict 12 O O St O 32 O St 38 S T 38 T
TOTAT 12.9% | 1467% | T.6% | 13.2% | 1L.6% | 13.0% | 10.4% | &6.2% B.3% T.B%% 9.0%% 6.7 %%

14 An Overview of GEOVAC: A Software Application to Monitor Immunization Performance in Georgia



4.4

Tables and Graphs on Vaccine Flow and Use

For each of the vaccines used in Georgia, the GEOV AC worksheets allow the following to be

done:

Monitor vaccine flow by region and district every month

Determine/project an annual need in vaccines at each level and monitor the proportion of the

need already received

Monitor vaccine balances at regional and district stores and in health facilities on a monthly
basis

Determine and monitor vaccine usage/wastage patterns by region/district and month

The following graphs and tables illustrate sel ected functions of the application related to the

monitoring of vaccine flow and use

A

A

Prgj ections of annual vaccine needs by rayon and by antigen

Vaccineflow by antigen and by month

take into account individual
wastage rates in districts

vaccine receipts (1380 doses
used, but only 1070 received)

WORKSHEET ON VACCINE NEED AND FLOW  |Hepatitis 6 & Maasles -flow W7 | Region 7.7, 2003
HEFP B
Rayon Annual Received from RFHC Total | Received | ¥ of the
‘wastage Balance | Shorifall . [Used doses)
Rayons/iowns Factor need on3L12 | (doses) received | +halance | annual orisd
gy (doses) ! Jan | Feb | Mar | Apr | May | Jum | Jul | Aug | Sep | Oct | Nov | Dec oo | qaosesy | need | TP
District 1 1.30 2,706 132 2,574 240 174 300 0 0 B0 460 o o o o 0 1,234 1,366 S0% 1,008
District 2 1.30 3221 o 3221 190 0 480 0 1,080 [ [ o o o o o 1,750 1,750 S4% 1,186
District 3 1.30 1,183 24 1129 a4 0 300 [} 240 ] 40 o o o o o 1,044 1,088 3% Tdd
District 4 1.30 3513 o 3513 192 1236 [ 600 420 o o o o o o o 2,445 2448 0% 2,118
District 5 1.30 2505 24 2,581 40 0 120 720 0 210 210 o o o o o 1,800 1,624 0% 1510
District & 1.30 263 372 2,259 o 1,200 0 0 0 o o o o o o o 1,800 2172 B83% 14383
District T 1.30 2128 a 2129 L 360 504 0 0 120 420 o o o o o 1464 1,464 B9% 1128
District & 1.30 1,399 48 1,351 T 1o 96 180 152 150 &0 o o o o o 1,020 1,068 TE% 912
TOTAL 1.30 19,386 630 18,756 1,378 3780 1,500 1,500 1,002 £40 1,570 o o o o o 12560 ‘ 13,190 BE% 10,094
MEASLES
Rayon | @ wal Received from RPHC Total | Received | 6 of the
‘wastage Balance | Shortfall . |Used doses|
Rayons/iowns actor need on3L12 | (doses) received | +halance | annual orted
projecteid (doses) b Jan Feh Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec (doses) | (doses)y | need Tep|
District 1 180 2420 440 1,980 o 0 1,200 0 0 0 1870 o o o o ga0
District 2 160 3026 190 2836 200 0 200 0 1,100 o o o o o o 1,440
District 3 1 60 1,260 &0 1180 0 i 600 0 0 ] 1.410 o o o o Bon
District 4 150 3770 i 3770 o 610 300 ] ] 160 o o o o o 1 380
District 5 1.60 2734 130 2604 200 i 1,300 i i i 1,000 i i i i 1,380
Disttict 6 150 760 610 2,150 o 860 0 0 0 ] 1,000 o 0 0 0 1 040
District 7 1560 2] 110 2,044 ] 20 | 1000 0 0 0 1200 o o o o 50
District & 1.60 1,964 200 1,064 100 100 800 0 0 o 1,000 ] ] ] ] 0
TOTAL 160 19688 | 2060 N7 628 =) 1g0 | 6000 i 1,100 160 7.180 i i i i 0 16,930 | 18,990 6% a‘aé\
Annual need projections can : :
proj Incorrectly reported measles Excessive supply increases the

risk of vaccine damage due to
improper storage conditions
and may lead to stock-outs
elsewhere
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Vaccinewastage by region, district, antigen, quarter

Vaccine wastage information can be displayed in many different ways, all of which provide the
manager with critical information to understand the extent of the problem, the location of the
problem, and other explanatory factors.

Graphics ~ USAGE OF VACCINE |Measles —annual ~ | in doses per 1 vaccination | Georgia ‘ 2003
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Monitoring wastage by quarter at every level allows immunization managers to seeif the applied
wastage reduction strategies work or not. Automatically highlighted vaccine use rates indicate
excessive levels of vaccine usage. V accine wastage monitoring may aso help determine areas where
additional efforts are needed.

WORKSHEET ON THE USE OF VACCINE | Hepsttis B auMeacles - usage W | im Region 30{ | 2003
HEP B
Number of doses used
January | February | March il Ma June July August Ocioher December
Ap ¥ 'y g per 1 vaccination
= | B = |B - |B - |B = |8 = |8 = |8 = |8 = |8 = |8 = |8 = |8 R T
Rayousiowns | 8 12 | 8 |4 o) 8 da| 8 (a8 (948 928 (S| 8 (2|8 |5| 8 Bl f 5l (a2 882
SRR S (3% T 9F| S (AT 9T S |9 S (RS [2E| SR FRE| G BE S Bz
LR AR AR AR A AR R A L A A - R N
District 1 576 350 462 230 420 248 438 Q) 396 am 402 340 462 400 270 T 558 480 750 693 676 B12 03 660 | 175 | 1.27 L15 108
District 2 30 | 32 (o0 | 85 |94 s0 |94 7 | w2 78 |76 80 |96 84 |73 | 4 |us | 95 |08 80 |0z 73 |01 65 [L4e 120 L41 142
District 3 23 92 |6 104|193 164 | 18 190 | w9 183 | 186 o7 | 2% 116 [ 168 | 190 a3 4% w0 | 262 | a0 | tee | 2w | re0 171 [157[ L6z | 120 .
District 4 7574|168 195 |am vae |20 v 162 154 |8 w77 210 te3 w2 tee |9e | 2ss |16 | 146 | s | n | | e |13z 121 L2123 Waﬂage reduction
District 5 s2 | 31 et | o4 |8 55 | e 58 | 7s | % |18 @1 |58 54 [s6 | %1 oo | ws |63 | 4 |72 | 65 | e | o |140[150]| 135 128 strategies seem to be
District & 60 | 47 [0 | 2 | 7e &7 |4¢ 42 |0 48 |66 4 |2 54 |43 | 3% |10 51 |z es |72 | e | 66 | &0 |1L20 147 | L8 |13z eg
Disteict 7 1s | 105 240 188 |20 200 | 1as 186 | 0 216 | 206 208 | 206 183 | 216 | 187 | oo | 278 | soe | 527 | m1z | 285 | 260 | 288 115 119 L11 114 worki ng inthis reg| on:
District 2 m 27 (w6 17 |1 88 | es & |1 88 |16 77 |w0s 65 (e | 30 |1ws | 138 | w3 | e | ws | 100 | 173 | 73 |11 14 [LE3 [195
District 0 332 84 | o6 | 54 |13 86 | 136 83 |18 125 |10 117 | 144 78 | o0 | 42 130 | w06 [ 108 91 w0 | 117 | 132 108 |2.96 | 146 m 1.20 note how Wﬂme factor
District 10 6 22 | 13z 18 | 30 188 | 132 124 | 120 14 |1z 108 | 1es 124 [ 150 | 122 ) 185 184 | 1zs ) 185 [ 174 | 140 | 205 171 | 133 LIZ L3O L14 da:rea%s eve’y quarter
Disteict 11 s 8 [ se | o8 |98 et |13 7z | o3 |18 4 |16+ 64 a5 6z [ me |1 | w0 |60 | 6 | s | sz | L34 ]177[202 (167
District 12 12 1| o & | 72 55 | o0 T3l we T4 | 92 ELURN S (R 31| us 100 [ 100 | 53 | o6 52 | 58 4| Ld46 124 | LE1 | LT:
TOTAL 1600 | Q03 | 1866 | 1202 | 1946 | 1378 | 1800 | 1380 | 2070 | 1535 | 1024 | 1420 | 2114 | 1444 [ 1452 | 1140 | 2634 | 19566 | 2607 | 2073 | 2208 | 1849 | 7336 | 1309 | | 5§ ‘ 134 L34 123
MEASLES
Number of doses used|
Jam Feb: March xil Ma; June Jul; August Octoher December
uary ruary Ap 4 ¥ e per 1 vaccination
A = |z = |z - |8 - |8 = |8 = |B = |B = |8 = |8 = |8 = |8 = |8 R I
yons/iowns é"gmé"g“ég“ég“ég”ég”ég“ég“ég“ég”ég”ég”g £12 |3
= = = = = = = = = = = = 3
N I SIS R I R S N RN IR IR AR
E T E R T E R R R R R IR R IR R R
District 1 460 260 610 394 | 630 08 Sa0 36T S0 304 | 650 381 540 400 40 248 &80 509 460 327 380 e 292 143 | L60 | 1.66 | L53 | 1.45
District 2 so 1z | s0 | 7z |80 31 |60 2 |10 58 |10 52 |10 40 (70 | 20 (150 s6 | 40 | @0 | 130 | e [ 74 | ss |2.97 |2.27 (2.5 [150
District 3 30 B0 200 &2 150 102 170 73 250 kil 130 &5 220 &3 200 64 340 211 0 170 100 L. 132 106 | 2.71 | 2.66 | 2.25 | 1.33
District 4 90 | 58 | 0 | 86 |10 e | 130 81 |10 &7 | 150 77 | 130 76 (230 | 180 60 351 | eo | es | 10 | s8 [ e | 7z | L35 |Le9[L33 127
District 3 1000 23 110 38 260 &9 140 24 30 39 140 &7 140 0 &0 a5 120 a6 &0 37 20 17 54 4z | 3.62 | 3.00 ] 1.11 | 1.60
District 6 w0 3 |60 | s |80 | 72 | 50 aF | 60 24 | 50 2F | 30 2 |0 | 27 | L0 | &1 | 70 | 48 | 20 | 12 | 54 | 34 | L4918 134153
District 7 260 108 260 250 120 137 160 1z 120 04 200 116 am 164 400 247 00 232 200 oa 190 oo 144 120 | L41 | 163 | L.53 | 1.68
District & 0 30 120 33 80 19 30 36 110 13 250 126 170 &5 50 31 1600 13 1500 74 20 7 122 75 |3.29 | 160 | L.91 | 1.87
District 9 20 | 70 | 130 79 |70 sz |10 71 |10 74 | 1o s0 | 123 ®9 | 150 et [ 130 | ea [0 g6 | 160 | 57 | 72 | s [2.64 [2.44] 176 [2.08
Dstrict 10 1320 74 70 16 120 B0 o0 38 140 a6 190 151 440 318 170 132 140 102 1320 75 110 il B4 46 | 208 | 1.47  L36 | 1.62
Diistrict 11 60 | 10 |30 | 2 |80 2 | 80 26 | 110 39 | 60 15 | 100 19 | 120 | 44 | 150 | 83 | s | 3z | 60 | 27 | 96 | 57 [5.00]3.16]2.53 [2.03
District 12 50 26 &0 36 o 25 120 a4 o0 49 210 148 160 108 0 31 120 31 &0 53 40 14 50 48 | 2.30 | 1.82 | 2.06 | 1.30¢
TOTAL 1820 | 765 | 1910 | 1063 | 2020 | 1095 | 1780 | 929 1950 | 1018 | 2310 | 1266 | 2422 | 1438 | 1910 | 1139 | 3070 | 1875 | 1720 | 1065 | 1340 [ 843 | 1270 | 876 | 197 | 1.8% | L.66 | 1.56
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Optimization of procurement through a mix of different size via products and adoption of
wastage reduction policies (such as multi-dose policy) nationwide may free up funds for the
procurement of other vaccines, like rubella, which currently appear to be unaffordable.

VACCINE USAGE summary in Region XX 2003 |vacdne Usags Summary | WF |
BCG Polio DPT Hepatitis B DT Measles Mumps Rubella MMR Td

o R - R I N T - Y I - S I - - S N N - BT Y T T

g | i | | | E | g | g | E | E | %
e i S TR-REE MRS THE S EIMEREE IR TS E MRS E IS IS E T
ns w wm | g m| ® E I E m| g o g w | e ; = | @ E w| g -l = E -
A § |52|8| §(3=|8| & |55|8| § |55|8| 8 |55(8| 4 |2=5\8| & |2=2|8| & |55|8| 4 |52\8| § |5&5|¢8
EETE| 2 e8| &8 (8| & |ET|E| & |5 (Bl & |E |2l & |E |8l & |5 |8l & |87 (8| & |7 |8
E |3 E |B E |B E |B E |5 E |3 E |5 E |B E |B E |B
District 1 7400 | 230 |3.22( 12270 | eo4s [153] saer | seos 128 s1s [ ases [125 1050 [ eso |16 sz | apse |187| 2774 | 25w (108 o o |ew| o o [wen| 2400 | 1848 |1.34]
District 2 740 134|552 2440 | 1040 [2.44) 1700 | a0z |18 1oee | 7es |139] 70 219 [189( 1004 | 478 |28 488 385 (118 0 o |w| o o W] 510 41 |11z
District 3 1,170 5 |S44| 52300 2410 |2.20( 3830 | 2107 |1.72| 2632 1767|148 290 167 |1.74] 2,362 1,113 |242] 1,216 721|163 o 1] i o o LI 638 (1.3
District 4 250 415 |2.05) 3830 2669 [1.43 180 | 2540 [1.25) 2,232 1804 |1.24] 20 49 136 1776 1781 |1.39] 988 815|119 o 1] i o o LLLN ¥ 425 125
District 5 700 153 458l 21480 1,081 187 1,660 1,085 [187| 044 B2 138 RALY) 2 a7al 1324 &07 |2 61 360 287 128 [} o #HH o o LIS 380 270 128
District & <440 60 7az 1510 1,124 [1.34 1,350 a74  |139( 8562 694|143 200 137 1.46| 724 477 162 446 360 127 0 0 i o o 1LY Ll 371 126
District 7 1,260 680 2.17| 49460 3,742 [1.32] 4,060 3,236 |1.26) 2987 2810 |14 187 160 147 2794 1,778 (1464 772 720 1.07 0 0 i o o H48 0 1,110 870 1.26
District & a0 244 |363| 3,710 1,504 |2.47| 2,340 1,304 [1.79] 1643 an 163 360 148 243 1,352 694|185 678 08 1.34] 0 0 i o o 1LY 640 440 1.45
District @ 1.100 290 410/ 3.800 2085 [182] 3240 1.867 |1EE| 1822 1.072 [1.70 20 134 |164] 1.804 814|222 T4 670 1.34] 0 0 i o o 1LY 566 300 139
District 10 240 36 2.66| 3450 2,166 [1.59] 2664 1,799 148 1885 1548 [1.22 530 322 1.85) 1.794 1,172 (1.43| =08 699 1.16 [ o0 AW o o Ll 800 585 1.37
District 11 00 42 HEE | 3,120 1338 |2.52] 2130 967 (2200 17382 Ta0 (175 0 170 |2.24] 1126 05 |285] 698 412|180 o 1] i o o LLLN ) 340 149
District 12 620 108 |5.74] 2090 1097 |1.87| 1.680 44 (178 1006 BaG (147 250 125 |200| 1120 603 |1.86] S00 393 |1E7 o 1] i o o LLLN L) 40z 137
el o dal zl clal el s lel e e lal ol =lal el slal 2. |a B g2l . | o |a
E|E ISl | FEIR|Z |8 |BE | (88 |2 (8|8 |E B S8 ||| |8=|=12|%)|8]|8
TOTAL = | F|al g | &g (S| & [ F || F|F || TS| 8w || = | S| =] R

» Vaccine balances at health settingsand CPH by antigen, month and district

Rational vaccine stock management is a key to the uninterrupted functioning of the
immunization program.

The GEOV AC Worksheet on the Balance of V accines makes this task easier by helping health
workers determine a“ safety minimum” of vaccine stock at their level in order to re-order vaccinesin
atimely manner when available supplies drop below the recommended level. The table below
demonstrates that few districts have the necessary safety minimum in stock and some have critica
stock-outs of major vaccines.

WORKSHEET ON THE BALANCE OF VACCINES in CPH and health settings at the end of
December v Region 33 2003
BCG POLIO DPT DT Td Hepatitis B
I3 w W I3 w e
ol glus.rd slos, B o dos,id do s B o 5,0
Rayons/towns | T %“U E’E .'I:%“U -E‘E:::%wu -E‘E:::%“U -?.'.‘5::: %“U E‘*E:::: %“u bE
B IEC-EE By IE-RE G|y EAned Hy EAEZRE Yy ESET- RSy EAm R4
CEEICE B g LR R B Ed . & o5&
E BEErZSYEl g EExETEl g FEEMET R 5 FExE2"F 5 EEEZETE 5 8 ER ST R
£ E E £ E =
District 1 Tan 00 930 [ 3,242 | 1020 1] 10200 | 4,283 | 660 | 490 | 1,150 | 3066 920 210 (1,130 | 1,225] 320 400 TI0 (1.072] 954 554 1532 | 2,604
Disttict 2 100 40 140 26T 260 o 260 3256 pali] 10 20 58 10 o 10 ar 140 o 180 160 e 46 124 ITh
District 3 40 0 L) 653 | 280 o 250 820 | 260 a0 340 | 675 &0 40 00 | 17% Vo 20 an 336 186 12 193 Gl
Digtrict 4 120 n 140 44 | 110 o 10 | 1,182 | 160 10 170 | 867 | 150 o 150 | 471 30 il 4 623 102 42 144 | G653
Diigtrict 5 < o 40 347 120 o 120 453 120 10 130 | 365 o o o 145 100 o o0 | 172 30 El ] 262
Diistrict & a0 o a0 am 140 o 140 434 1110 an 00 | 300 ﬂ:}ﬂ a0 Exii] &0 n a0 679 186 42 pract:] 75
Diistrict 7 < it} 100 | 1,034 60O o [:11] 1188 | &0 &0 130 | 93 o 43 43 306 30 o 30 jelils) o 44 44 ard
Distict 2 o 100 100 488 190 o 190 217 180 &0 y 470 | 240 a0 200 | 382 7o 0 an 544 | 288 a0 jea £ 423
Distict 9 140 o 140 G449 | =00 o 300 avs | 240 | 190 530 | 642 20 10 a0 252 170 &0 230 | 320 222 12 | 334 [ 502
District 10 o o o a75 o o o 729 7o /1{ 206 | 595 o H 40 172 a0 &0 140 | 226 ap an 180 HE
District 11 o EDM 200 e ) <00 401 /vﬁn/ an 60 | 339 a0 20 o0 | 1 140 o 140 | 127 114 42 156 75
Digtrict 12 a0 o \ea\ 338 120 120 y( 170 o 170 | 275 o D‘ o 105 a0 o a0 132 44 o 44 212
/
TOTAL 1,420 | G40 [ 2,060 oG | 3,090 o }4@ 11 656 2 490 ﬂj}éﬁ' SOTA 1600 (442 [ 1,943 |2.864) 1,210 | S90 (1,900 (4767 | 2,299 (1,052 | 3367 | 7424

/
Critical vaccine stock-outs of major vaccines
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5. In Conclusion

Countriesthat plan to strengthen their immunization information systems as well as donor
organizations that are interested in supporting these efforts should consider investing asmall portion
of their fundsin the development of a simple and unpretentious supplementary tool such asthe
GEOVAC application, which can easily maintained and modified in-country, without external
technical assistance.

Such atool systematizes the process of using information technology for immunization data
processing at the provincial and peripheral levelsin countries where health systems are underfunded,
but where, nevertheless, technology is becoming widely available. It makes data processing and
analysis much more efficient, and allows users to quickly find the underlying roots of the problems
and to perform the types of analyses that they may not have done before due to either mathematical
complexity or limited amount of time available for data processing.

Because it transforms data into information rapidly and in aformat that assists interpretation, a
software application like GEOVAC isalso avery powerful tool to facilitate data utilization for
management at all levels of the health system. Some examples of the types of managerial decisions
made with the help of GEOV AC that were observed in Georgiaincluded improved vaccine supply
management resulting in fewer stock-outs at the periphera level, establishment of physician
commissions to deal with excessive administration of contraindications, timely follow-up with poorly
performing facilities, and adoption of new vaccine wastage reduction strategies, such as the multi-
dose palicy, stakeholder discussions of the need to optimize the national vaccine procurement

strategy.

Although GEOV AC was devel oped specifically for the Immunization MIS system in Georgia,
similar software could easily be created for other countries that wish to improve their MIS.
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Annex: Sample District Level Immunization

REPORT on CONDUCTED PREVENTIVE VACCINATIONS

Distict 1 ~| | November | 2003 ]
Immunizations Given Use of Vaccine in Doses
-y T olzE wls.2.9 Lo
=£ EEmy | T =1 225 |k 2% 5 ==Y
ooE g e wg g e & < 3
@ from 10 from
1 2 3 4 5 3 7 B=5+8-7 co::.m:. T | column 8 (15]
BCGy 0-5 days Toatal
Mlare than € dans 0 a
BCG -2 5 years «
LFT-1 Zmonths -1imo 29d 13 Total
Diphtheria-Tetanus-Pertusiz-1 Plare than 1year 4
DPT-2 3months -1imo 23d 23
Diphtheria-Tetanus-Pertusiz-2 Plare than 1year 3 140 200 150 190 =0 150
DPT-3 4months -1imo 23d 12 86
Diphtheria-Tetanus-Pertusiz-3 Plare than 1year &
DFT-4 12 - 24 months 21
Diphtheria-Tetanus Pertusis-4 More than 24 months 4
DT-1 under 1year Total
Diphtheria-Tetanus- 1 Plare than 1year
DT-2 under 1year
Diphtheria-Tetanus- 2 Plare than 1year
DT-3 unider 1year o o
Diphtheria-Tetanus- 3 Plare than 1year
DT-4 13 manths +
DT S years- 5 ylimao29d
Dip hiheria-Tetanus ore than 6 years
QOF¥-1 Zmonths -Timo 29d 15 Total
Poliomyelitiz -1 Plare than 1year 4
QOPV-2 Jmonths -Timo 29d 23
Poliomyelitiz -2 Plare than 1year 3
QOFV-3 4months -Timo 29d 12
Poliomyelitiz -3 More than 1year & 137 280 200 | 150 330 30 120
QOFV-4 18 -24 manths 21
Poliomyelitiz -4 Mare than 24 months 4
OPV-5 B years- 5 ylimo2dd 50
Poliomyelitiz -5 More than 6 years 1
Oiher OPVs
0-24 hours 7 Total
VHE-1 25 hours -ime 29d 3
Viral Hepatiti= B-1
Pare than 1year 4
VHE-2 2months -1imo 23d 24
Viral Hepatitis B-2 Maore than 1year 2 &0 | 120 | 102 78 38 102
VHE-3 smonths -fimo2ad | 23 3
Viral Hepatitis B-3 More than 1year 10
Other Hepatitis B-1
Other Hepatitis B-2
Other Hepatitis B-3
Measlas 1 12 -24 month 24 Total
Iare than 24 months
Measles -2 5 years- 5 ulimazad 54 78 120 100 20 20 120
Mlore than B years
Other Measles
Mumps 12 -24 month 20 Total
Mare than 24 months 24 44 1] 38 25 12 42
Oiher Mumps
12 -24 month Total
Eubella Iore than 24 months 1] "
12 -24 months Total
MME Iare than 24 months 0
5 years - Syltmo29d 0
Mlore than B years
12 -24 months Total
ME Iare than 24 months 0
5 years - Syltmo2sd 0
Mlore than B years
Td Tetanus - Diphtheria 14 years 104 Total 150 100 0 140 10 120
Td Other 104
Syringe Disposal Containers 16 12 3 25 11 3
TIMELINES S Ho. of children bom_i.n June | 2003 (_5m0 p_rior to _the_report month)== 15
Of these - no. of children who finished primary immunization at dmod8d == 7
ErUSALS CONTRAINDICATIONS TO DTP
Short-term Long-term Permanent
DTP-1 (under 1¥) i} DTP-1 (under 1¥) 2
DTP-2 (under 1¥) i} DTP-2 (under 1¥) 1 1
DTP-3 (under 15 il DTP-3 funder 15 2
TOTAL neﬁlsa]sl 0 TOTAL contraindications (short+long tperm) 6

Annex: Sample District Level Immunization

21



