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My initial reaction was to try to cngage them in a discussion of other
possible solutions. As might be expected (and as T knew but had temporarily
Forgotten), my response to their objections was not productive at all. Typi-
cally, users cannot provide meaningful assistance in developing  technical
solution t0 a system problem. The most productive interactions are usually
based on the review of a proposed solution—which is what 1 had planned.

One clear mistake | had made in preparing for this mecting was failing to
consider what 1 would do if my proposcd solution was totally rejected. | was
sa convinced that my idea would at least form the basis for a workable system
that T had not developed any backup plan

AsIlistencd to the pediatricians explain why various input methods could
not work, [ realized that the best I could do with this meeting was to under-
stand the user requirements more clearly. | thought that if [ could at least get
a consensus about the requirements, I would have something 0 work with
when I went “back to the drawing board” to develop a better option.

Itherefore returned to the basic premise that they all supported the stab-
lishment of  private sector immunization registry. | was able to get these
providers (with some grumbling, to be sure) to admit that they would necd o
enter data in some form in order for the registry to function. I next asked them
1o consider that this data entry process would require some of their time and
that the amount of this time for cach immunization would be greater than
zet0. Although all these points were obvious to me, it required some discus.-
sion before the pediatricians fully appreciated then

Inext turned to the issuc of defining how much time they would be willing
10 devote 1o entering immunization data. | began with the question, “Would
you be willing to spend one sccond to enter cach immunization?” Afer some
discussion, they agreed that this amount of time would be feasible. I then
proceeded to ask if two scconds would be acceptable. For cach increase in the.
amount of time, there was more and more discussion before they reached
agreement. Thee scconds generated substantial discussion before the group
agreed that it was acceptable. Four scconds turned out to be 100 much—the.
consensus was that four seconds per immunization for data entry was simply
not feasible. Later, after the meeting was over, one of the pediatricians 1p-
proached me individually and shared his calculation showing that four sec-
onds for cach immunization would mean he would need to hirc a new full-time
staff person solly for this task.

With the three -second requirement clearly defined, [ spent some time rein-
forcing it Lasked them to specifically agree that if [ were (somehow ) able to
devise an input mechanism that et this critcrion, they would support and
use it They unanimously agreed that they would. In retrospeet, I belicve their
skepticism about the possibility that any solution could be developed 1o
mect this requirement (a skepticism that I shared) may have encouraged them
in reaching this agreement. Nevertheless, the meeting ended on a positive.
note, and | had clearly defined the key user requirement. | had no idea how o
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system could be developed to meet this requirement, but [ was determincd to
rew to the group with a solution.

Searching for the Solution

Now the really difficult work began. I consoled myself by looking back at my
list of requirements. It turned out that these were all correct; I had simply not
realized how erucial the time clement for data entry would be to the provid-
ers. My original solution was obviously a dead issue, and I needed to develop
adifferent one.

Ibegan with a step-by-step list of the immunization process:

child arrives in the office;

check in at reception desk;

pull chart;

move child to exam roor, put chart on door;

nurse reviews chart and talks o parent and child;

doctor reviews chart talks o parent and child, cxamines child, writes
orders;

7. nurse reviews onders, prepares immunizations;

nurse gives immunizations, records on chart,

. chart, parcnt, and child o front desk to schedule next appointment,

T

Inlooking at this list,  focused very carcfully on stcp 8. It seemed that this
was the place in the process for collcction of the registry data.

1 decided to focus exclusively on data collection, ignoring for now the
need to communicate the child's immunization history and recommendations
10 the provider. | clearly recognized that the 3-second input requirement was
avery difficult onc to meet, and therefore [ wanted to look specifically at that
part of the problem in isolation

I wish I could say that the idea that solved this problem occurred to me
suddenly in a moment of inspiration. Such a moment would have been ex-
tremely exciting. But the reality was that the idea developed slowly over the
next several months. In addition to spending time every day contemplating
this problem, I read and cxplored input methodologics used in other time-
eritical situations. | had always thought that bar codes would be part of the
solution because of the case of both printing and scanning them. In fact, the
previous registry director (Dr. Frank MeCullar) had suggested issuing a set of
barcade labels for every newborn and then peeling off a label in the provider's
officc cach time an immunization was given. However, there were (v serious
problems with that approach: lost and forgotien bar code labels.

Tarranged to visit several local companies that dealt with these types of
problems. During these visits, 1 would deseribe the provider office environ-
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ment and the stated 3-second requirement to see what suggestions might be
forthcaming. While these visits did not directly result in  solution, they were
helpful in clucidating and discussing possibiitics as well as in familiarizing
me with available input, scanning, and recognition technologies.

Ikeptreturning to Dr. McCullar’s idea for bar code labels. From the central
registry’s perspective, the idea of using such bar codes was very appealing as
a data input mechanism because it would be fast, accurate, and inexpensive.
Morcover, it occurtcd to me that the problems of lost and forgotien labels
could be overcome by keeping these labels in the paticat’s chart in the
provider's office. Pecling off a bar code label cven scemed to meet the 3-
second requirement. However, housing these bar codes at the provider's of -
fice introduced additional problems. For example, we knew that a very large
fraction of children reccived their immunizations from two or more providers.
How could such a set of bar codes be shared among two or more providers? A
much bigger concern was how to insure that a bar code was submiticd cach
time an immunization was given. Because data submission would be an cxtra
stcp in the immunization process, it was incvitable that it would be missed in
many cases, despite the best of intentions,

What could be done o design a system that would foree the providers to
submit the bar code reliably? [ again considered sicp 8 in the process, the.
tecording of the immunization information in the chart. I trns out that every.
pediatrician’s chart has a special page for recording immunizations: the im-
‘munization record form. This form has been standardized, and copies of it arc
distributed by the American Academy of Pediatrics.

Each immunization uses one line on the form. The immunizations arc
‘grouped into the various serics.

The presence of such a standand form in cvery child's chart made it a natural
point 1o intervene 1o collcet immunization data. | studied the immunization
tecond form and considered the problem. I also thought about the key principle of
accurate and complete data entry: it must be fully integrated into the business
process. The central issue scemed to be integrating the bar codes with the immu-
nization recond form. I nccded to find a method o force the nurse to peel off the.
bar code in order to record that the immunization had been given. Finally, it
oceurred o me to put the bar codes on top of the immunization record. Then, they
would have to be remaved in order for charting to occur.

But that idea would not work. Typically, when adhesive labels are pecled
off, the underlying surface is a glossy plastic-like surface that docs not ac-
commodate writing. Nevertheless, [ was encouraged at this point that [ was
close to a solution. The entire problem had come down to whether it was
possible to stick a peel-off label to plain paper.

Ibegan to pay close attention to every pecl-offlabel I sa. All of thern scemed
10 be stuck to a surface that did not accommodate writing. Then | got lucky. I
happened to sec aleter that the post office had forw arded because of a change of
address. Affixed to the envlope was a yellow sticker from the post office. When
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Ipecled off the sticker, it came off casily, like a Postit™ note. In fact, it was the
same yellow color as the original Post-it™ notcs and seemed to function in the
same way, except that instead of featuring a single strip of adhesive at the top,
this note’s back was entirely coated with adhesive,

Itnow secmed that 1 had all the clements of a complete solution 10 the prob-
lem. T started o think about how bar codes on such a note could be placed on top
of the immunization record form. But firs, T had to address one more issuc
Atlhough the standard immunization record form provided cnough spaccs 1o
permit recording the immunizations i cach serics, here were many more options
for possible immunizations than the number of spaces provided on the form. In
order to have bar codes that were specific to cvery possible immunization, |
would need many more spaces. Thankfully, this problem was relatively casy to
solve. By rearranging the immunization recond form into two columns, I was able
10 provide an option for every potential immunization while sil allowing Gust
barely) enough space to record the appropriaie information.

It scemed that 1 had found a potential solution to this difficult input prob-
lem. Now I had to figure out how to make it work,

Refining the Solution

The firs stcp in pursuing this solution was to create a mockup so that people
ould understand exactly what this new form would look like. 1 arranged for the
bar codes to be printed on label paper and attached to the Post-t™ notes, which
were then affixed o a revised two-column immunization record form. Organizing
allthe needed information required several iterations, It was also clear that each
form would nced to be uniquely numbercd and that & mechanis for associating
a form with a particular child in a particular provider's office was needed. Also,
forms suitable for receiving the pecled-offlabels would be necessary.

The major issue at this point was to determine how these forms could be
‘manufactured and, mostimportantly, whether their cost would be reasonable.
o focus on this specific problem, [elceted 1o hire consultants, since 1 was not
familiar with the printing industry and wanted to get answers to these ques-
tions quickly. Such an assignment is a good cxample of a situation in which
a consultant can be very helpful—there is a specific problem that requires
specific expertise unavailable in-house.

‘Without much difficulty, I found a consultant, and he began his rescarch.
Within a few weeks, he had contacted several major printing firms, and the
news was not good. First, it would be extremely difficult (iranslation: cxpen-
sive) to affix the special adhesive notes to a form. Second, cven if the notes,
could be affixed to the form, they would not be effective. It scemed that the
adhesive used for such notes could not be expeeted to retain its propertics for
more than two years. Therefore, a form constructed as I envisioned it could
not work: all the bar codes would fall off after two years. Since the childhood
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immunization record form must be utilized from birth untl age six, using
these notes was clearly unaceeptable.

One printing firm, however, scemed particularly interested in this projcet,
and L arranged a mecting with & representative of the firm. | deseribed in detail
the cavironment, the requirements, and the proposed solution. The company
representative ageced to discuss the matter with her technical staff 1o see if &
solution for manufacturing a suitable form could be found.

‘This time, the news was encouraging. Several weeks later, at a subsequent
meeting, I was told that it might be possible to manufacture forms that would
work in the way desired. This form would need to consist of three layers. The
botiom layer would consist of plain paper; the middle layer would consist of
Iabel backing; and the top layer would consist of pecl-off bar code labels.
Cuts in the label-backing layer during manufacture and removal of cach bar
ode fabel would also remove some label backing in the middle layer, creat-
ing a window to the plain paper below. The immunization information could
then be written on the plain paper, which could be printed with any format-
ting information desircd.

‘The problem was still not solved, however. The company was not sure that
‘making cuts in the label backing would really work as intended. These cuts
could not be complete, or else the lahel backing would fall apart during the
‘manufacturing process. A workable design would require the use of small tabs
10 keep the label-backing layer together. These tabs would need 1o be strong
enough to survive manufacturing, but casy enough to remove that the bar
code labels could be used casily. Although the company had the technology
1o produce such a form, it had never done so before. Indeed, company repre-
sentatives told me that such a form had never before been manufactured by
anyane. The technical consultants within the company were reasonably surc.
it could be done, but a feasibility test would be required.

Another issue was that f the label came off with backing on i, this back-
ing would need to be removed before the label could stick t© anything, pos-
sibly a very cumbersome and time-consuming step. To address this
contingency, the company proposed that the backing that was removed with
a label be slightly smaller than the label itsclf. Hopefully, this arrangement
would allow the label to be attached casily to plain paper without the neecs-
sty of removing the rest of the backing. Altermatively, the backing would be
very casy to remove, since it would be smaller than the label itself, In any
case, this design would clearly need to be tested as well,

Einally, there was the issue of cost. At this stage, the company really could
not estimate what the final cost would be. However, company representatives
understood that the cost of each form would need o be well under S1. Shortly
after this discussion, we agreed to purchase a test batch of 1,000 of the forms
atacost of $4 cach. We were hopeful that the final version could be manufac-
tured at a considerably lower unit cost.

Beforc ordering the test batch of bar code forms, however, we needed to
finalize the layout, decide how cach child would be enrolled, and specify
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where the immunization bar codes would go when they were pecled off the
form. We added a special bar code label with room for the name of the child
and the provider at the top of the form. This label could then be attached to an
enrollment form that would contain more detailed information. We designed
small 3- by S-inch forms for the immunization labels and had these printed in
house. Each bar code form necded to be uniquely numbercd. We wanted to
use a number size that would accommodate any eventuality: therefore, we
used a ninc-digit number plus two alphabetic characters for the state abbre-
viation.

By this time, we had also addressed the issue of children who used mul-
tiple providers. Each bar code form would uniquely refer to a child-provider
pair. In this way, a single child could have bar code forms in any number of
provider offices. Whercver the immunization oceurred, we would get a bar
code indicating both the child and the provider. Thus, none of the bar code.
forms themselves would reflect a complete immunization record for the child;
however, that was no different from the current immunization rccord forms.

Once the order was placed for the test batch of forms, we began to look for
scanners that could read the forms at the central registry. We also began the
process of designing our initial pilot tcst.

Pilot Testing

To make the pilot test most cffective, we wanted 10 utilize provider offices
that were representative of every type of practice. | also wanted 10 include
providers that were very skepical about the workability of this solution. We
ended up dividing the providers into urban versus rural and large versus
small. We recruited a total of nine practiccs 1o participate in the pilot testing.
during a onc-month trial period. Each practice agreed to utlize the test forms
in everyday work, enrolling children as they were secn,

We were very busy developing the complete system while we were waiting
for the test forms to be produced. While the bar code forms were the central
element in the system, we also needed enrollment forms, forms o receive the.
immunization and bar codes, a place to put the immuni zation bar code forn
and return envelopes. We also needed to develop training matcrials 1o cx-
plain the system to the pilot sites

Figure 32.1 illustrates the carollment portion of the system. When the
child arrived in the office, a bar code form would be placed in the chart. The
child’s name would be entered on the label at the top of the form; that label
would then be removed and affixed to the enrollment form. Additional infor-
‘mation about the child would be cntcred on the enrollment form that would
then be sent to the registry. The second identification label would be pecled
off, placed on the parent immunization record form, and given 1o the parent
Removing the two name labels revealed two pre-punched holcs in the top of
the form that allowed it 1o be attached to the chart,
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Recording an immunization was a fast and simple process. A small paper form
would be pecled off a pad of such forms affixed to the wal. For cach immuniza-
tion given, the bar code would be pecied off and transferred to the smal form,
After the date was writien on the small form, it would be deposited in the recep-
tacle also attached to the wall. On a weekly basis, all the forms in the reecptaclc
would be collected, put in a postage-paid envelope, and mailed to the central
registry. Figure 32.2 (right side) shows the process of recording an immunization.

Finally, the test forms arrived. We visited cach of the ninc practices and
reviewed all the procedures for using the system. It was about a week beforc
we started getting telephone calls from the test sitcs. Most of the calls werc
surprisingly positive—people really liked the system. However, they had
many suggestions. We received numerous ideas for rearranging the form as
well as suggestions related to the ancillary forms. For example, we originally
had allowed room for only four immunizations on the small form—sometimes
more were required (we ended up redesigning the form to accommodate up to
six bar code labels).

‘The major coneern expressed was that the bar code labels were difficult to
pecl off the form. Sometimes, peeling off one label would result in the entire
form's coming apart. Our own exiensive testing in our officc confirmed that it
was indeed necessary to be carcful in pecling off the forms. We found from
tral and crror that it was necessary to hold on to the labels above and below
the one that was being peeled off in order to avoid disintegration of the form.
I also scemed that the small attachments of the backing of cach label to the
rest of the backing were 0o strong to allow smooth removal. We passed this
information along (o the manufacturer, which planned to correct this problem
by making these attachments smaller next time. We also included an illustra-
tion of how to hold the forms above and below the one being removed in our
updated training material

After the test period was completed, we interviewed users of the system in
each practice. We sarted and compiled all their suggestions and cither incor-
porated them into the plans for the next version of the form or sent a writicn
explanation to the practice detailing the reasons for not doing so. In this way,
we not only collected extremely valuable information that helped improve
the system, but we also reinforced our positive relationship with those prac-
tices who were willing to help us.

During this time, we also acquired and tested several scanners and devel-
oped the software needed to input information rapidly from the bar coded
labels we were recciving. This work also required some thoughtful design.
For cxample, the program 1o read the immunization bar code labels would
make an audible * becp” every time it suecessfully read a new label, but it
would not make such a noise whenever there was an cffort to repeat 4 scan of
a label that already had been rcad. In this way, the operator was able 10 per-
form the scanning process rapidly., with audible feedback so that no input was
missed, while avoiding duplicate data entry from scanning a particular label
more than once.
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‘We also had defined a solution for communicating immunization informa-
tion to providers. When the child arrived in the provider’s office, the recep-
tionist would make a call (o a toll-free automated telephone sysiem. Using
telephonc tonch-tones, the reccptionist would enter the bar code form num-
ber and receive acknowledgement of the information. Thatcall would then be
ended. The registry computer would then retricve the immunization informa-
tion for the child and gencrate a list of recommended immunizations for that
visit. This information would then be sent via fax to the provider office—the
fax numbers for all the offices would be on file. This fax, in tur, could then
be included in the child’s chart. The providers were comfortable with this
‘mechanism because they could decide whether or not to request the immuni-
zation record. For those children who received all their immunizations in 4
single provider's office, the request would be unnccessary, thus resulting in
fewer central registry faxes (o the provider officcs.

Statewide Rollout

As 1 led the planning cffort to deploy this new system statewide, the key
issues were production, distribution, marketing, and training. The order for
large quantity of bar code forms was just the beginning. We also nceded
enrollment forms, forms for attsching immunization bar codes, envelopes,
wall-mounted pouches, and parent immunization record forms. We were very
pleased that the bar code forms would costonly 21 cents cach. (This cost was
based on a very large quantity purchase. Although the large supply of forms
reduced unit cost, it severely limited the ability to make any necded changes
in the format for  long time.) However, we also needed to engage in carcful
‘management of the cost of all the ancillary materials. We ended up using an
expandable file folder pouch as the wall receptacle for the pecled-off bar
codes, and we devised a method (o attach two pads of the forms (0 it, using
elear plastic adhesive pouches. We calculated the quantity needed for cach
item and placed the orders.

Marketing the transition 10 the new system proved to be a huge task. We
wanted to deploy the new system 1o about 1,500 providers over a one- 10 two-
‘month time frame. We knew that we would need 10 visit cach provider and that
these visits would nced to be either carly in the moming before the practicc
opened or at lunchtime (1o avoid interfering with patient visits). It wascasy 10 sec
that handling this number of visits within such a short ime frame would requirc
the scrvices of a large number of people. However, the immunization registry
itself had a marketing saff consisting of only one person

‘We had been, however, working closely with the Vaccines for Children
program, which had  staff of four. We were able to arrange for these staff
‘members to work with us o lead the bar code marketing efforts. In addition,
we were very fortunate to have wonderful cooperation from the health plans
that were supporting the registry. These health plans collectively agreed to
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detail 40 of their representatives to the registry for the rollout. These repre-
sentatives routinely called on providers on behalf of the health plans and
therefore were familiar with the issues involved in working with them. The
‘marketing effort never could have been successful without the participation
of the health plan representatives.

With this large marketing tcam in place, the challenge was then to organize
and train them. We divided the stat into four teritorics, and cach of the Vaccines
for Children staff members became a team leader for one territory. We arranged for
a half-day training session for the entire marketing team o explain the bar code.
system itself as well as the plan for introducing this system 1o providers.

Developing the training materials proceeded in parallel with the planning
efforts. We contracted with 2 video production firm to develop a 10-minutc
instructional video explaining how the bar code system operated in 4 pro-
vider office. We also developed a series of color overheads that cxplained the
system siep by step. Finally, we designed and produced a laminated wall
poster that summarized the sysiem’s operation and that could serve as an
ongoing reference for providers.

Distribution of materials was also a challenge. Each provider needed three
10 five boxes of forms of various types, the number depending on the size of
the practice. Marketing representatives delivered most of this material to
praviders during their visits. However, we also shipped the materials when it
was necessary to do so. This capability was especially helpful for scrving
pravider locations that were distant from registry headquarters.

Initially, I decided to implement a voice response sysiem to track the mar-
Keting process. The idea was that cach marketing rep would call the sysiem
once a day and update the status of the provider offices. Although this was a
technically workable solution, it twmed out that the marketing reps would
not use the voice response syste. Rather, they wanted 10 be able to talk to o
team leader to report progress, discuss problems, and sharc experiences. There-
fore, we ended up managing the rollout process primarily through individual
conversations and manual reporting.

Results

The rollout of the new system was very difficult, but it went reasonably well. Our
training session for the temporary marketing reps enjoyed exccllent attendance,
and the questions that these marketing reps asked helped us to define important
detals of the process that had not been fully considered. In addition, these repre-
sentaives were able to suggest very helpful revisions in the training materials

Atfirst, the rate of provider enrollment was very slow, a reflection of the
time needcd to schedule initial appointments. Once the marketing reps began
visiting providers, however, we were able to sign providers up rapidly. More
than half of the private providers were participating in the system by the end
of the first month,
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OF course, this sign-up rate was unsustainable. Those providers in casily
accessible locations who readily agreed to participate had alrcady been en-
rolled. To reach the restof the providers, we needed a concerted effort,includ-
ing (in some cases) direct calls I made 10 encourage providers 10 sign up.

As the quantity of enrollment and immunization bar codes inereascd at the
central registry, we developed systems for handling the large flow of paper. It
was also necessary o refine and streamline our data input process to be sutc
thatour productivity could kecp up with the workload. We were very pleased
that the data collection system required the services of only two central reg-
istry staff members to enter all the data from the entire state

At the end of twa months, we had about 809 of the providers enrolled in the
bar code system. At that time, almost all our 40 marketing reps retumed (o their
regular positions. Through the additional hard work of the Vaccines for Children
staff, we were able 10 sign up even more private providers over the next several
‘months, bringing the final partcipation 1o over 90%. By this time, we were
recciving data from well over 1,000 immunization visits every weck.

The next challenge was to reinforce this enthusiastic response from the
provider community by providing them with useful data in return. This chal-
lenge, however, turned out to be an insurmountable one for several reasons.
First, the data we had on most children were incomplete. We had thought
carlir in the process that we might be able to collect history information by
using bar code forms, but the funds for the effort had not becn forthcoming,
and we had to abandon it. It would be  long time befor our records werc
relatively complete. Thercfore, any reports we produced would not be of
immediate valuc,

In the end, our concerns about the lack of data completeness resulted in the
decision not to provide any feedback to the providers. Since the providers
had been expecting reports, albeit incomplete, many of them were disap-
pointed, and there was some attrition i data reporting. However, for most of
the providers, once they began using the bar code system, the process was
simple and easy cnough that they were willing 1o continue reporting cven in
the absence of any discemnible short-term bencfit to their practiccs.

Tam pleased to report that as of this writing, 81% of the private providers
of immunizations in Oregon continuc to report data to the registry using the
bar code system. This progress is in no smiall part duc 1o the hard work and
leadership of Barbara Canavan, who has been dirccting the immunization
registry for the past several years. Among other changes in the program, pro-
viders now have the option to call registry staff o get immunization informa-
tion in licu of a fecdback system,

Over time, thee should be 4 transition from this reporting system to an
electronic reporting sysiem based on dircet clectronic transmission of immu-
nization information. This transition is likely o occur cither from billing
records or directly from electronic medical records. However, in the mean-
time, the bar code system provides a useful and inexpensive method for ob-
taining this information from private providers,
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The bar code immunization input sysiem has also been applicd in other
environments. In New York City, it has been offcred as an input option, and
small number of practices have elected o use it.In the state of Mississippi,
the system s being used for private providers statewide.

Conclusion

This case study illusirates how a specific informatics problem related to data
input was solved. It is important 1o note that the solution tself was not “high-
tech” from the user’s perspective. Indecd, ts success may be attributed in large:
part 1 its conformity with the existing, paper-based data recording process.

This case illustrates both positive and negative lessons. On the positive
side, the key suceess factors and the lessons learned include:

« the importance of sccuring user input in the design of a sysiem;

« the need for system designers to develop a thorough understanding of user
requirements; and

* the importance of being willing 1o respond cffectively 1o user concerns.

There are also lessons to be leared from the carly failures in this case,
These lessons include

* the impartance of devloping altcrnative solutions in the cvent that o
preferred solution proves unacecptable 10 users;

* avoiding a bias in favor of highly technical approaches 1o problems that
may lend themselyes o simpler solutions; and

* the need for comprehensive planning for system design, development, and
implementation, rather than using a plan-as-you-go approach

In particular, I regret my lack of more complete preparation for the initial
mecting with private providers. In approaching such a situation again, [ would
try to talk with individual users prior to such a meeting o develop a better
appreciation of the feedback likely to be obtained from the cntire group.

Finally, it is important 10 be open (o a wide range of possibilities in solv-
ing informatics problems. Successful systems are not those that use the most
sophisticated and complex technology. Rather, systems succecd when appro-
priate and cost-ffcetive approaches arc employed.

Questions for Review

1. In retrospeet, how could the author have been better prepared for his initial
mecting with the private providers? What specific steps could he have
taken to anticipate provider nceds and insure that he presented and refined
an acceptable plan at this first mecting?
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2. What was the guiding principle behind the author's identification of siep
8 as the data collection point in the provider's work process? Why not
step 97

3. Explain why the use of bar codes was a more feasible solution than a
telephonc voice response sysiem. What were the disadvantages of the
lLatier? Why was the use of pecl-off labels important? Why did the solution
nced to be integrated with the patient chart?

4 Why did the author make sure that private providers who were skeptical of
the data colleetion system were included in the pilot testing? What are the
advantages of including these providers?

5. In what way were the calls reccived by the central registry from providers
participating in the pilot testing important to the success of the project?
Interviews with providers after the pilot testing? Feedback from marketing
representatives? What informatics principle does the handling of these
calls, interviews, and conversations illustrate?

6. Explain how the author was able to stay within cost constraints in (a)
avoiding the imposition of substantial costs on participants in the data
collection system, (b) limiting additional costs to the central regisiry, and
(¢) marketing the data collcction system and distributing the materials to
providers.

7. What budgetary constraints limited fuller effectiveness of the sysiem?

8 To what extent was the solution to the problem of adhesive backing of the
note luck, and to what extent docs it represent design crcativity?
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Learning Objectives

After studying this chapter, you should be able to

* Describe the pracesses used by the Oregon Inmunization case study o
solicit provider compliance with rcporting immunizations.

« List and describe the principles of informatics that were applicd in
developing a solution 1o the problem of securing immunization data from
private providers.

* Exaniine the lessons learned from the Oregon case study and consider the
implications of these lessons.

Overview

In this chapter, a first-person account s provided of an effort to design and
build an immunization data collection system that would link private provid-
ers with an existing state registry. The system had 1o be cficient and also
mesh well with existing provider work processes associated with administcr-
ing immunizations in 1,500-2,000 private provider offices. The experience
related here illustrates the application of many of the public health informatics
principles that have been presented in numerous chapters of this book. It
especially demonstrates the importance of involving prospective users in the.
development of solutions to problems and of recognizing that high-tech so-
lutions arc not alw ays the most effective. Finally, the entirc experience em-
phasizes that effective practice of public health informatics is more than
science it is also an art requiring the excreise of imagination and human
relations skills in meeting the needs of and dealing with the constraints poscd
by users,
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Introduction

This case study illustrates a solution o one of the most common problems in
public health informatics: data input. In building public health information
systems, we are often in the position of needing input from users in the com-
munity outside our organizations. In such cases, it is a significant challenge
10 motivate users to cooperate. A significant partof eliciting that cooperation
i the ability to provide a data input system that is compatible with cxisting
procedures but does not impase substantial new burdens on the user.

As you review this case, try o stop at the end of cach scction and think
about how you would approach the situation at that point. Then compare
your ideas with those that were actually used. This suggestion is not meant to
imply that the approach actually used in the case is ideal or cven corrcet.
Even the fact that the problem was solved docs not necessarily validate the
approach. After all, there arc many ways to address systcm design problems,

As ameans of focusing on key principles, some of the specific, but minor,
problems that were solved in order to implement this solution have been
omitted from this description. In particular, the many discussions that werc
needed to overcome skepicism about the both the possibility of salving the.
problem and the viability of the specific solution proposed arc not described.

Background

‘When I began as director of Oregon’s immunization registry in late 1994, my
firstpriority was to determine what the biggest obstacles to full implementa-
tion of the registry would be. At that time, a public-sector immunization
registry was already fully functional, serving every public clinic that pro-
vided childhood immunizations. However, this registry was part of a medical
records system for public clinics, and it could not be used by private provid-
ers. In addition, over two-thirds of all the childhood immunizations at that
time were administered in the private sector. Furthermore, the shift toward
increased immunization delivery by private providers had already begun and
wasexpected 1o aceelerate in the next few years (currently, 825% of immuniza-
tions in Oregon are given by provide providers). The essence of my task, then,
was 1o create an immunization registry for the private scetor and ther inte-
grate it with the existing public sector registry.

Before becoming dircctor of the registry, | had been involved with it for
about six months as a consultant. During this time, a detailed business plan
for developing the registry had becn written. With this background, [ did not
expericnce much difficulty in identifying the three most difficult problens
that 1 would need to solve in order to make the Orcgon registry successful

* First, and most important, an efficient mechanism for obtaining
immuni zation information from private providers would need to be created.
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In the public scetor registry, computer terminals connceted to a mainframe
were available in cach clinic. At the end of the day, clinic personnel entered
all the immunizations that had been given. During the day, children’s
immuni zation records were immediately available through intcraction with
the terminal. However, this solution would clearly not be feasible for private
providers, for them, it was expensive, time consuming, and inefficicnt

* Second, an casily maintainable decision support system 1o produce
immunization recommendations was needed. Although a simple decision
support system alrcady had been developed for the public scctor registry,
its Lack of flexibility was alrcady proving to be a major problem. A system
that could casily accommadate all the existing and potential future ACIP
recommendations was necded. This same algorithm would also be used to
asscss the immunization status of children and to detcrmine the need for
reminders and recall. (See Chapter 23 for more information about the system
that was developed.)

* Thid, a mechanism for financial sustainability of the registry would need
10 be established. Although there was federal funding available at that
time for registry development, it was already clear that additional funds
for continuing operations would not be forthcoming once the registry was
completed. Without a solid plan for financial support, the cntire project
could be successful and yet be terminated because of 4 lack of funding.
Indecd, the entire cffort could be viewed as a futile exereise in the absenee
of a mechanism for continuing operational support

This case study is focused on the first of these problems: developing an
efficient mechanism for obtaining the immunization information from pri-
vate providers. Solutions to the decision support and financial sustainability
problems have been deseribed clsewhere.'*

Initial Analysis

In approaching the problem of private provider immunization input, my first
task was to develop a possible solution—to conduct a requircments analysis.
A key principle in this cffort i that the users must be the final acbiters of any
suceessful solution. However, users function best in this role when they are
presented with one or more possibilities from which to choose. Naturally,
users are not familiar with potential technical approaches to sysiem design
problems. Itis the role of the sysiem architeet 1o frst develop potential solu-
tions that provide users with a framework for considering the problem.

My prior experience in pediatricians’ offices as a medical student was
extremely helpful to my analysis. | knew from this expericnce that the offices
were extremely busy. Although the activities appeared somewhat chaotic,
they followed well-defined procedurcs that would not be casy to change. My
key assumption was that minimizing the time requircments imposed by any
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data collcetion system was the most important goal. Of course, had I not had
experience with the target cavironment, my first step would have been to
spend some time abserving a private provider office or two sa as to better
understand the real user environment. Such dircet experience is essential
Knowledge for the sysiem developer.

In'light of this previous expericnce, I generated my own listof the require-
ments that a private provider immunization input system would have:

1. Time requirements imposed on the users must be minimal;

2. The time delay between immunization and data submission should be
short;

3. The process should fit into the existing paper work and activity flow;

4. The process should be interactive to permit delivery of immunization
recommendations;

5. The sccurity of any transmitied information must be guaranteed; and

6. The cost must be very low, especially for ongoing operation at an cstimated
1,500 10 2,000 user sites and at registry headquarters.

Ithen used these requircments to exclude a number of possible solutions.
Forexample, costlimitations clearly obviated installing any substantial cquip-
ment in the provider offices. Other available data indicated that only a very
small percentage of private providers had computer systems, and cven fewer
used modems with those systems. In addition, the telecommunications infra-
structure in rural Oregon at that time would limit cffective modem speeds
over ondinary telephone lines 0 2400 baud in many areas, too slow for cffec-
tive interaction.

Inext focused on available communications tools in provider offices. Tele-
‘phones and fax machines were the only such tools in widespread use. I was
immediately attracted to the fax machine as an option because of its abiliy to
transmit relatively large amounts of information quickly. | climinated the
telephone as a data input option, reasoning that  voice response sysiem
would at best be very time-intensive because of the need for manual tran-
scription of transmitted information at registry headquarters. | was delighted
10 leam from a recently completed survey that aver 90% of private providers
already had fax machines in their offices.

Having selected fax machincs as the communications tool, I regarded the
restof the solution as relatively straightforw ard. The providers would request
a child’s immunization record by telephone, using a voice rcsponse system,
Each provider's fax number would be on file with the registry. The registry
would immediately fax a history and the immunization recommendations.
This fax transmission would include an identifying bar code. The provider
would attach the history and recommendations to the patient’s chart. The
pravider would merely blacken open circles next to the immunization recom-
‘mendations 1o indicate which shots were given at that visit. This same sheet
of paper would then be faxed back 10 the registry, where optical scanning
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would be used 1o read the blackened circles and bar code recognition would
be used to identify the provider and the child,

This scemed (0 be a simple, elegant, and completely feasible solution that
met all the requirements. The only remaining siep was to get the endorsement
of the users and then begin implementation. Little did | realize that my think-
ing to date would be only a tentative step in a very long march

Meeting with the Users

Now that [ had a solution to the input problem in hand, I was anxious to meet with
the users to get their endorscment. In cooperation with the local medical societ-
s, Larranged a dinner meeting of all the large pediatrc practices. About a dozen
pediatricians attended, and I began my presentation as they were cating dessert.

I started by reviewing the immunization problem in Oregon. At that time,
Oregon had anc of the lowest statewide immunization completion rates for
two-year-olds in the nation, ranking 47th out of the 50 states. The pediatsi-
cians clearly shared our concerns about this low rate. I then discussed the
progress that had becn made in creating the existing public sector immuniza-
tion registry. There was carly cvidence that the registry was alrcady improy-
ing the immunization rates substantially in the population it served. I was
very pleased to discover at the dinner that there was strong support in this
zeoup for establishment of a private sector immunization registy, including
elear appreciation of the benefits of the information it could provide.

Ithen reminded the providers that in order for a private sector immuniza-
tion regisiry 1o work, they would necd to supply information about cvery
immunization given in their offices. It was apparcnt that most of them had not
really considercd the full implications of this requirement for their own prac-
tices. 1 described my propasal for sending immunization information to them
via fax and collecting information by the same medium.

The reaction 1o my proposal was rapid and unanimous: the pediatricians
told me, ever so politely, that such a system was completely and totally un-
workable. In fact, they all scemed nearly incredulous that T had suggestcd
such a ridiculous idea. A number of them pointed out that they administcred
S0 many immunizations in a day that handling two faxes for cach one would
totally averwhelm both their staff and the capacity of their fax machincs.
They made it very elear that they could not and would not participate in 3
registry that operated in this fashion.

This was not the fecdback I had hoped for. Naturalty, I was very disap-
pointed that the pediatricians were so negative about what I thought was an
elegant solution to the data collection problem. I was very concerned, be-
cause | knew that solving this problem was absolutely erucial to the success
of the entire project. To make matters worse, it seemed that I had lost whatever
eredibility 1 had developed from the carlier part of the mecting.




