Decision Support Paradigms for Prescribing in General Practice

- Lessons from the PRODIGY Trials

AUTHORS

R C Sugden - Centre for Software Reliability, Universityof Newcastle upon Tyne, and

I N Purves - SowerbyUnit for PrimaryCare Informatics, Department ofPrimaryHealth Care,

University of Newcastle upon Tyne.

ABSTRACT

This paper describes two different paradigms used bythe PRODIGY project to develop clinicalprescribing decision support systems . The first systemhas been specified bythe

SowerbyUnit, instantiated bythe 5 largest UK GP systemsuppliers and evaluated by150 generalpractices . The second systemhas been specified to incorporate lessons learned from the first set of field trials, and willbe readyfor trials in the second quarter of1997. The paper describe s the two different paradigms used for decision support and the process ofevaluatin g the systems via user trials.

1. BACKGROUND

1.1 The Need for Decision Support

The UK and the Netherlands have the most computerised generalpractices in the world . In both countries the systems have been supported bygovernment sponsorship and have developed along a clinicalas wellas an administrative direction . Both countries are trying to dip their toes in the water and create software which aids clinicaldecision making . It is clear that with the exponential increase in the amount ofinformation which is needed to practice, in conjunction with increasing patient expectations that some form of support is needed .

Paper-based reference works for prescribing are in use (e.g. the British National

Formulary(BNF), but there are obviouslyproblems in keeping paper-based systems up to date .

Additionally, manydoctors do not feelcomfortable referring to these in front ofpatients, in case the apparent need to check facts mayerode patient confidence in the doctor’s expertise .

Decision support integrated into the clinicalcomputer systemcan be kept up to date more effectively, and used less obtrusivelyas part ofthe consultation . The abilityto automatically adjust the advice according to particular patient circumstances, byreference to the stored electronic patient record, makes computer-based decision support potentiallyfar superior to other means.

In the UK we have systems which can present guidelin es in a simple or complex form

(1)(Purves 1995 ) . We also have systems which present information in a hypertext book form .

It is true to sayhowever that in the UK generalpractitioners have yet to make fulluse ofthe information available fromthese systems . In the Netherlands, the Prescriptor system (2) ( ter

Wee 1991 ) has been used for 5 years and has been found to be ofgreat assistance to the general practitioners who use it.

1.2 The UK PRODIGY Project

The UK project is called PRODIGY ( P rescribing R ati O nallywith D ecision-support in

G eneral-practice stud Y ) . The project aims to develop the UK prescribing guidelines and the computerised implementation . The main principles that this studyis based on are that it is professionallydriven and is rigorouslyevaluated . The project began in June 1995, and will continue into 1997 (see Table 1 - Project Milestones).

During 1995 the guidelines for the Prescriptor systemwere re-written bythe English

MedicalAdvisor Support Centre (MASC). Theyhave been written using the best available evidence ofprescribing efficacyand have been supplemented with pragmatic prescribing considerations . The clinicalrecommendation s have been validated byan expert panel, consisting ofthe RCGP, GMSC, RoyalPharmaceuticalSocietyand DoH advisors . Clinical recommendation s are intended to be flexible and not be didactic policy statements .

As a stand alone package the Dutch Prescriptor product does not fit neatlyinto the UK market, so each ofthe major UK suppliers were approached and asked iftheywould like to be involved in a UK project ofdeveloping and assessing a prescribing decision support systemfor the UK . Five suppliers (AAH Meditel, EMIS, Genisyst, MCS, and VAMP) were selected from those suppliers wishing to take part.

Table 1 - Project Milestones

First system specification July 95

Pre-intervention questionnaires September 95

Intervention initiation meeting October 95

First software installation October 95

Software training November 95

Preliminary intervention period December 95

Main intervention January 96 through March 96

Post-intervention questionnaires April 96

Second system specification July 96

Second software installation January 97

2. THE FIRST SYSTEM

The keydecision support techniques used are a rulebase driven bypatient characteristics (in the first instance onlysex and age are used) and the structured presentation ofoptions for treatment with advice texts to support the GP in deciding which options to choose . Evaluation ofthe first system(see below, Section 4 - Evaluation Methods) has indicated inter alia the need for a more complex rulebase and additional structuring of the text.

2. 1 Access

This is at the point during normalsystemoperation ofthe host software at which the GP would be making a decision on the management ofa problemor adding a new drug to the prescription . It is assumed that at this point the GP has reached a diagnostic decision, and that a code for the diagnosis can be entered into the system . The PRODIGY project uses the Read

Code classification system for diagnoses.

1

Read Code or narrative 1a

Read Codes

2

Patient

Mgt Info.

2a

2b

Aim of

Treatment

Reference

Data

3

Guidelines pick list

4

Therapies pick list 4a

Therapy

Selection

Advice

4b

Form of Therapy pick list

4c

Prescription

Details

pick list

Contra-indications, allergies, interactions

Display/Print

Information for Patient

Add Therapy to

Prescription

Next Read Code or Exit

Key:

System Output = plain text

User Input = italics

Always used = bold lines

Used if available = lines

Optional = thin lines

Arrows indicate directional flows permitted

Fig. 1

4d

2.2 Normal User Interaction

Fig ure 1 shows a process modelfor the user interaction with the system . The remainder ofthis section gives an overview of the process.

Screen 1 - Select Read Diagnostic Code

A Read Diagnostic code willbe entered bythe GP . Ifthe GP is not able to enter the correct

Read Diagnostic code, the systemoffers assistance in selecting one . This is done byeither offering the whole set ofRead Diagnostic codes for selection, or bysearching for sub-sets on the basis of a partial code or a partial narrative entered by the GP.

For example, ifthe GP enters a Read code of ` G301. ´ , then as there is no clinical recommendation for ` G301. ´ , but there is for ` G30.. ´ the ` . ´ character is treated as a ` wild card ´. In this waylower levelRead codes that do not have an associated ruleset lead to a higher-level(albeit less specific) ruleset . Alternatively, ifthe GP enters ` back ´ , then allRead codes potentially relevant to conditions of the back are offered.

Using the Read Diagnostic code selected by the GP, the associated ruleset is activated.

Screen 2 - Patient Management Information

This shows Patient Management information in relation to the condition indicated bythe Read

Diagnostic code . This data is not always available, in which case this screen is not presented to the GP . Optionallyavailable fromthis screen are data on the AimofTreatment (screen 2a) , and (separately), reference data for the origin of the advice displayed (screen 2b) .

An optionalfeature implemented bysome ofthe suppliers is to displaythis information onlythe first time it is encountered bya GP (i.e. on first use ofthis diagnostic code), and thereafter allow the user to suppress the display, whilst still offering to display it if required.

Screen 3 - Clinical Recommendation s

This is a pick list ofthe available clinicalrecommendation s for treatment ofthe condition (up to nine maybe available) . Clinicalrecommendation s are typed bysex, and the system automaticallyselects recommendation s that are appropriate for the patient . The GP willselect one ofthese . Ifonlyone recommendation is available, then this screen willnot be displayed, but the process moves immediatelyto the next step . It is possible, at the GP’s request, to refer back to the Patient Management information displayed on the previous screen (screen 2) , and also the Aim and Reference data (screens 2a and 2b) .

Screen 4 - Therapies

This offers a choice ofup to three therapies (i.e. drugs or patient advice leaflets) . These are presented together with TherapySelection Advice ifavailable (screen 4a) . This advice may contain details ofcontra-indications, possible drug interactions, relative costs, and possible side effects, in narrative form . Aimand Reference data (screens 2a and 2b) are optionallyavailable from this screen.

The GP then has the abilityto ` explore ´ the possible therapies (e.g. byhighlighting each in turn) . Once this exploration activitycommences, the different forms ofthe therapywhich are available willbe displayed (screen 4b) . The therapyforms offered willbe dependent on age of patient . The GP also has the abilityto explore these, upon which the dosage and other prescription details for each willbe shown (screen 4c) . It is possible to explore the contents of screens 4b and 4c at willuntilthe GP is readyto make a choice . It is also possible to recallthe

Therapy Selection Advice (screen 4a) if required.

The GP willthen normallyselect one ofthe available therapyforms, exactlyas indicated on the prescription details shown . Exceptionally, the GP willselect ` own choice ´ at this point, and enter a drug which is not suggested by the PRODIGY system.

On selection ofa specific therapy(or entryofthe GP’s own choice, overriding the therapies offered), the systemchecks for contra-indications, allergies, and possible drug interactions . In the first PRODIGY system it was decided to take advantage ofthe features alreadyavailable within the host software to performthis function . However this can result in an inefficient and irritating post-hoc rejection oft he choice alreadymade bythe GP , and thus the second system will apply these rules before presenting the therapy choices to the user.

Unless ` own choice ´ was selected, patient information text associated with the selected drug maythen be displayed ifavailable (screen 4d) . Where available, it is also printed out for the patient to accompany the drug selected.

The host software then places the prescription details onto the FP10 prescription form .

Both prescribing ofdrugs and issue ofpatient advice texts are recorded on the patient record held in the host system.

2.3 Clinical Recommendation Modification

It is possible to modifythe clinicalrecommendation s either byre-issue ofupdated recommendation s froma centralsource (via the host software supplier), or locallybyuser intervention . The abilityto modifythe rulebase locallywas seen as highlyimportant bythe majorityofGPs . The creation ofeditors which were usable bythe average GP proved to be more difficult than building the decision support system itself, and it was not surprising that although just over 40% ofGPs attempted to use the editor provided, manyofthese (almost

70%) rated it as difficult or incomprehensible.

3. APPLICATION BUILDING

The software requirement specification (SRS) was based on the Dutch experience with the

Prescriptor system, and drafted bya teamofthree at the SowerbyUnit . The SRS was then refined in collaboration with the 5 largest UK GP systemsuppliers and implemented bythem within their own products .

Due to the requirement to evaluate the system in ’typical’ practices, the products within which the software was embedded were ’legacysystems’, running on operating systems including Xenix, DOS, and even BOS . Hardware configurations were similarlyvaried, and the development environments ranged from early examples of 4GL’s through C and assembler .

To be acceptable to users, it was decided that the PRODIGY module must be compatible with the existing GP system( ` host software ´ ) either as an add-on, or integrated within it . It should not interfere with the existing functionalityofthe host software, and should be compatible with the pre-existing user interface standards ofthe host software where possible .

For this reason, the software requirements specification (SRS) was expressed onlyin terms of functionalityand data content, and the precise forms ofinteraction with the user (i.e. the GP) left open to discussion with each supplier.

Whatever the precise formofimplementation, it was a core requirement to follow the process modeldescribed in section 2 above. This proved possible in allbut one case, where the look and feelofa GUI implementation did not lend itselfto such a rigorouslystructured approach, and the designers made it possible to access more than the minimumnumber of information sets from one screen.

Other implementation differences were mainlyrestricted to the selection ofitems from lists - either bycursor movement keys or bytyping an itemnumber, and navigation between screens - either byfunction keys or selection from menus. In allbut one case (where a GUI implementation was rather incongruouslygrafted onto a text-based system), the user interactions were operationalised in a waythat conformed to the look and feelofthe host system. The intention throughout was not to assess the implementations according to some absolute standard ofexcellence, but to follow the maximthat `whatever the user is familiar with will be most acceptable and most easily learned´.

The unavoidable variation in implementations (both good and not so good!) plus some additional innovation fromthe suppliers (occasionallyunauthorised) has significantlyinformed the project on user preferences and the importance ofthe user interface in delivering effective decision support.

4. EVALUATION METHODS

Fromthe outset it was anticipated that this first cut ofthe systemwould not be entirely satisfactory, and a comprehensive evaluation programme was devised to assess the effectiveness and acceptabilityofthe system . Formaland informalfeedback fromusers was collated and analysed to assess which features ofthe systemwere proving helpful, and which were considered unhelpfulor difficult to use . Feedback had to be classified into three categories: problems with the software (bugs), problems with the clinicalcontent ofthe recommendation s, and problems with the systemphilosophy . Each set was routed to the appropriate source of expertise for comment and action .

Analysis ofcomputer logs ofinteractions ofthe software and ofvideo sessions with the systems was compared with the analysis ofuser feedback alreadyreceived bythrough questionnaires, letters, fax, phone calls and user focus group meetings . Comparison ofuser views and the results ofthe laboratorytesting ofthe systems was used to verifythe objectivity ofthe users comments, and to assist in distinguishing problems with the philosophyofthe systemfromproblems which were caused byimplementation features unique to particular suppliers.

The evaluation methods used included:

· A nationalquestionnaire ofa randomised 10% sample ofGP´s to investigate general practitioners current expectations, feelings and fears about computer decision support, focusing especially on prescribing support .

· Dissemination meeting involving all150 practices involved in the study, their suppliers, the NHS Executive, MASC, Digitalis, the review paneland the medical professions organisations (RCGP, GMSC, BMA, Royal Pharmaceutical Society).

· Joint technical meetings with the suppliers involved.

· Laboratory evaluation of t he suppliers ´ insta n tiations of the software.

· Video evaluation ofeach ofthe suppliers software in realconsultations using 5 GPs,

( one fromeach supplier participating in the project ). This involved qualitative and quantitative assessment on the impact on the consultation (3) ( Scott 1996 ).

· Quantitative assessment ofuse ofthe clinicalrecommendation s - using computerised logs of the usage of the clinical recommendation s.

· Professional ` feelings ´ about the first system- identified using questionnaires, video obse rvation and focus group methods as well as visits to practices.

· Patient ` feelings ´ about the first system - using questionnaires and video observation.

· Influence on prescribing - identified using analysis ofthe practices’ PACT data;

using a time series analysis technique comparing 12 months prior to the project with the intervention period.

· Investigation ofthe changes made to the clinicalrecommendation s/or felt needed to be changed during the project - using computerised logs ofthe localchanges made and focus group discussions.

5 . BENEFITS AND LESSONS IDENTIFIED

User feedback suggests that the concept ofdecision support for prescribing is welcomed, but that to be generallyacceptable, the user interface and clinicalrecommendation structure and content must be improved . The reliabilityofsome implementations ofthe software also caused considerable user dissatisfaction.

0% 5% 10% 15% 20% 25% 30% 35% 40%

Never Again

Sometime in future

Yes - sig. improvement

Yes - some improvement

Yes - as it is

Yes - Most Definitely

Fromabove it can be seen that although 16% overallare happywith the systemas it is,

78% agree with the concept but would like some changes, giving 94% who think Prodigyis a concept worth developing.

Asked to rate Prodigyas a method ofencouraging rationalprescribing, 75% rated it as average or better than other methods theyhad used, and 68% rated it average or better in comparison with other prescribing aids they used . The following graph gives more detail.

0% 5% 10% 15% 20% 25% 30% 35% 40%

Very Poor

Poor

Adequate

Good

Excellent

Rx Aid

Encourage Rational Rx

A high proportion (89.7%) ofGPs felt that the screen layouts and navigation between screens had slowed down their prescribing . Although 77.3% were reasonablyhappywith the overallscreen layouts, only10.3 % found it easyto move between screens, and only41.6% felt the structuring of the information to be correct.

In contrast to the perception that PRODIGY slowed prescribing, initialanalysis ofvideo recordings ofconsultations indicates that consultations took less time with PRODIGY than without . Laboratorytesting ofthe software also identified an overallreduction ofkeypresses when using PRODIGY to issue a prescription, as opposed to host systemfunctionalityonly, in most cases . This resulted in reducing the number ofkeystrokes byup to two thirds in extreme cases . In contrast one system increased the number ofkeystrokes required when PRODIGY was used . The table below (randomorder ofsuppliers) illustrates the variation accross the different implementations.

Table 2 -

Keystrokes

PRODIGY enabled

PRODIGY disabled

`A´ 10 30

`B´ 14 11

`C´ 19 24

`D´ 10 20

`E´ 23 24

T he appropriateness ofwhen the Prodigysystem is triggered within a system was rated as less than adequate by 50% ofGPs . The main complaint was that it was invoked too often .

Qualitativelythis seems to varybetween acute and chronic problems, with acute problems

(especially those frequently encountered) being an ’annoyance’.

Triggering via drug codes (as wellas diagnostic codes) to informthemofalternatives to their own choice was favoured by 50% of GPs; 25% would not and 25% had no opinion.

E ase ofsearching for a particular diagnostic code was rated as adequate or better by

75% ofGPs, and 72% rated the usefulness ofdiagnostic codes to reflect a diagnosis as adequate or better . One supplier tended to be rated more highlythan the others . This may relate to differences between the versions ofRead diagnostic codes used with PRODIGY and those used by the host system prior to the PRODIGY trial).

Objective evaluation ofthe prevalence ofspecific problems in GP consultations, using the extended code set fromProdigyand the MSGP 4 data indicates that the clinical recommendation s cover 70% ofproblems encountered, and that the clinicalrecommendation s cover 90% ofnew prescribing decision . However the majorityofuser responses indicated that the PRODIGY system was relevant to less than half of consultations (see Table 2 - Coverage).

Table 2 - Coverage no response

less than

25%

25% up to 50%

50% up to 75%

over

75%

What percentage of your consultations are covered by the PRODIGY clinical recommendation s?

6

(6.7%)

29

(34.9%)

31

(37.4%)

22

(26.5%)

1

(1.2%)

T he treatment information was found to be ofsome use by 72.8% ofGPs . Ofthose that were dissatisfied the main complaint was that the level of information was inadequate.

T he drug information was considered to be ofsome use by 71.6% ofGPs (with some variation in response dependent on supplier) . The main complaint ofthose dissatisfied being that the drug information was too basic.

Fig 2. - User interaction model of the second system

3 - Action Plan

4 - Data template

5a - Therapy suggestion rationale

13 - Prescription and patient care plan

8 - Patient

Advice Leaflet

12 - Aim of treatment, condition management information

6 - Drug information leaflet

5e - Therapy contraindications

5f - Therapy interactions

1 - Read Code

2 - Scenario

3a - Action selection advice

2a - Scenario selection advice

7 - Patient

Reassurance

2b - Changes

3b - Changes

5b - Changes

10 - Specific

Measures,

Investigations,

Referrals

11 - Follow up advice

5 -

Therapy Selection

5c -

Therapy Forms

5d - Therapy allergies

Key:

Auto-displayed

User-triggered

9 - External

Knowledge

Sources

6 . THE SECOND SYSTEM

In the first system, drug prescribing could onlybe accessed byviewing the whole clinical recommendation for treatment, and so frequentlyaccessed recommendation s become repetitive and frustrating obstacles to prescribing . The second systemhas been designed to minimise the keyboard interaction needed to reach a prescribing decision, whilst incorporating more comprehensive decision support functionality .

Decision support for prescribing willnow route the user direct to the prescription details ofthe most suitable drugs, based on a more comprehensive rulebase ofpatient characteristics including contraindications , allergies, interactions with other drugs prescribed, and the established preferences ofthe individualGP. It willalso be possible to make multiple selection s oftherapies for the same condition in one pass, (e.g. triple therapyin D uodenal U lcer ) and to select patient advice sheets in combination with drug therapies . Onlywhen the user requests it will the systemoffer information about the evidence basis ofthe recommendation and the information used in consensus decision making . Advice texts willalso respect the difference between common and uncommon problems, with additional information depth available for uncommon problems .

To facilitate user comfort with the decision support advice offered bythe system, a browse mode and a print mode to allow discussion of advice texts off-line have been added as wellas a consultation/prescribing mode . R eporting features have been introduced to allow users to quickly obtain feedback on the influence of PRODIGY on their prescribing habits.

Similarly, a feature to analyse prescribing patterns willbe implemented and used (when presenting therapyoptions) to indicate which is the most frequentlychosen, to speed the process ofselection for `typical´ cases (byhighlighting an itemor offering a default menu choice). If a GP changes his/her prescribing habits, then it maybe irritating to have to wait for the new preferred choice to be indicated , so there will be a means o f resetting the list manually.

Ordering the list ofchoices bypractice preference can also be implemented, although care must be taken not to shift the order of therapies too often, which would be veryirritating for the users . This would remind the GP ofthe practice preference ifdifferent from individual choice . We are aware ofthe inferred ranking attached to the ordering oflists (even when this is not intended), and evaluation ofthe second systemwillattempt to quantifythis effect by comparing choices made against list position.

The remainder ofthis section gives an overview ofthe process. These have been labelled

`Screen 1´, etc., but this is not intended that alldialogues willuse allofthe steps described, nor that each step should be a separate screen. It should be possible to access anyofthe steps at anystage in the process, except where insufficient information about the condition has been entered to make it possible to present the appropriate information. See also the `Notes to screen descriptions´, below.

Screen 1 - Select Read Diagnostic Code

A Read Diagnostic code willbe entered. Ifthe GP is not able to enter the correct Read

Diagnostic code, the systemshould offer assistance in selecting one bybrowsing or matching ofterms. Using the Read Diagnostic Code selected, the process proceeds via scenario/action plan selection direct to the appropriate clinical recommendation.

Screen 2 - Scenario Selection

This is a pick list ofpossible scenarios for the condition (the number ofscenarios willvary).

The GP willselect one ofthese. Ifonlyone scenario is available, then this step should not be displayed, but the process skip to the next step.

Scenarios consist ofintuitive patterns (to the GP) in the management ofthe problemand relevant co-morbiditythat mayaffect therapychoice. An associated rulebase is available which indicates co-morbidities which maybe present on the patient record. Ifone ofthese is found, the relevant scenario willbe automaticallyindicated/highlighted. There is some future potential to extend this rulebase to include other patient characteristics, although caution must be exercised as experience shows that it cannot be assumed that the patient record is either accurate, complete, or up to date.

Screen 2a - Scenario Selection Advice

This presents advice on the recognition of the different scenarios. See notes 1 & 2.

Screen 2b - Scenario Selection Advice Changes

This presents a summaryofsignificant changes to the advice that have been issued in recent updates of the clinical recommendations. See notes 1 & 2.

Screen 3 - Action Plan Selection

This is a pick list ofthe available clinicalrecommendations for treatment ofthe condition (the number ofclinicalrecommendations mayvarybetween one and nine). The GP willselect one of these. If only one recommendation is available, then this step should be skipped.

Screen 3a - Action Plan Selection Advice

This presents advice on the most appropriate action plan. See notes 1 & 2.

Screen 3b - Action Plan Selection Advice Changes

This presents a summaryofsignificant changes to the advice that have been issued in recent updates of the clinical recommendations. See notes 1 & 2.

Note: although there is a logicaldistinction between `scenario´ (complicating factors in the principaldiagnosis), and `action plan´ (alternative approaches to treatment), in practice we have found no situations where there would be a multiple choice for both for anyone condition. For this reason, the user willnot be made aware ofthe distinction, and the screes labelled `2´ and `3´ will be indistinguishable.

Screen 4 - Data Template

This is designed to prompt the input ofspecific information which should be collected for patients with certain conditions. See notes 1 & 2. It is intended to develop this concept to support the decision-making process, but there are a number ofproblems ofoverlap with features of the various host systems which make this difficult.

Screen 5 - Therapy Suggestion

This offers a choice ofbetween zero and five therapies (i.e. drugs) plus a patient advice leaflet and a patient reassurance text. Combination therapies willbe presented in the same list as single therapies, each combined therapyappearing as a single entry. The therapies shown are screened to exclude inappropriate therapies on grounds ofage and sex. Therapies for which there are contra-indications, allergies, or possible drug interactions which mayapplyin the case ofthis patient willbe clearlymarked in some wayin the list, e.g. byplacing `C´, `A´, or `I´ next to the therapy. Details ofthese can be accessed byselecting the appropriate option (screens

5d,5e, or 5f) .

The GP willhave the abilityto `explore´ the possible therapies (e.g. byhighlighting each in turn). As each ofthe possible therapies is explored, the different forms ofthe therapywhich are available will be automatically displayed (screen 5c) .

Exceptionally, the GP willselect `other´ at this point, in which case it willbe possible to browse a complete list ofdrug therapies fromwhich to choose (i.e. fromthe drug database used bythe host software), or to enter prescription details in the same format as is used to present them in the therapy form screen.

Screen 5a - Therapy Suggestion Rationale

This presents the rationale behind the therapychoices offered. The rationale will include comments on: efficacy, relative costs, possible side effects, etc. The value ofsimplyreassuring the patient, and issuing advice leaflets instead of/as wellas drug therapies willbe included in this text. See notes 1 & 2.

Screen 5b - Therapy Selection Advice Changes

This presents a summaryofsignificant changes to the advice that have been issued in recent updates of the clinical recommendations. See notes 1 & 2.

Screen 5c - Therapy Forms

This offers a choice ofbetween one and five forms ofthe selected therapy. The therapyforms offered willbe dependent on the age ofthe patient. The fullprescription details for each willbe shown, including dosage and instructions for use. It willbe possible to explore the selections offered at willuntilthe GP is readyto make a choice. The GP willthen select one or more of the available therapies, which willbe added to the prescription draft. Where combination therapies are selected, the `therapy forms´ for each should be displayed in turn.

Screen 5d - Therapy Allergies

This presents advice on possible allergies which maybe triggered bythe therapycurrently selected. See notes 1 & 2.

Screen 5e - Therapy Contra-indications

This presents advice on contra-indications and possible side effects for the therapycurrently selected. Where the patient record indicates that these mayapply, this information should be shown in addition to the standard text. See notes 1 & 2.

Screen 5f - Therapy Interactions

This presents advice on possible drug interactions for the therapycurrentlyselected. Where the patient has alreadybeen prescribed a drug which maycause an interaction, this information should be shown in addition to the standard text. See notes 1 & 2.

Screen 6 - Drug Information Leaflet

This presents the text ofa patient information leaflet which, where available, maybe printed to accompany the therapy selected. See notes 1 & 2.

Screen 7 - Patient Reassurance Text

This is a suggestion to the GP on suitable reassurance which maybe given in this case. It can be viewed bythe GP to use in issuing condition-specific reassurance to the patient. It maybe used instead of prescribing, or as well as prescribing. See notes 1, 2 & 3.

Screen 8 - Patient Advice Leaflet

This leaflet can be printed to give to the patient as an alternative to the suggested therapies, or in addition to them. Preferably, it willbe printed on plain paper on a printer in the surgery, but ifthis is not practicable then it willbe printed on the right hand side ofthe FP10 prescription form. It is possible for the GP to add to the leaflet or to amend or delete anyofthe existing text on the leaflet at this point. See notes 1, 2 & 3.

Screen 9 - External Knowledge Sources

From here it possible to access external knowledge sources - for example eBNF.

Screen 10 - Specific Measures, Investigations and Referrals

This presents advice on specific measures which should be taken for patients with this condition. Examples ofthis include reminders to conduct specific tests, or reminders to warn the patient not to drive, etc. See notes 1 & 2.

Screen 11 - Follow-up Advice

This presents advice on specific follow-up measures which should be taken for patients with this condition and/or using this therapy. See notes 1 & 2.

Screen 12 - Condition Management, Aim of Treatment

This shows information on the management ofthe condition indicated bythe Read Diagnostic code, and a description of the aim of the treatment. See notes 1 & 2.

Screen 13 - Prescription and Patient Care Plan

After making treatment decisions on allconditions presented bythe patient in this consultation, it is possible to review alltherapyselections, patient advice leaflets and drug information leaflets selected before finally printing them and recording them on the patient record.

Notes to Screen Descriptions

1 Not presented automatically, but available on request by means of a suitable trigger

2 This data will not always be available, in which case the trigger to display it is not presented

3 The text maybe used to refer the GP to a set ofpre-printed graphics or other material which may be available to accompany the clinical recommendations

7 CONCLUSIONS

The conclusions reached after evaluation ofthe first systemwhich were considered most significant for the software design are as follows:

· decision support for drug prescribing per se is welcomed, even for common illnesses, providing it speeds up the consultation process rather than hinders it.

· Application ofrules to check for contra-indications, allergies, and possible drug interactions should be applied before presenting therapy choices.

· the user interface has a significant effect on the user acceptance ofthe decision support system.

· text advice presented as part ofthe decision support process should be highly structured to enable rapid recognition of key points

· decisions on whether to present text advice automatically or on request should be based on three factors: the expertise ofthe user, the importance ofthe advice in terms of patient health, and the novelty of the information

· Presenting information on the rationale underpinning the prescribing decision in common illnesses is not generally welcomed, except as a training aid.

· decision support and associated advice texts are not available on some conditions rarely encountered, which is when it is most needed.

· the level of information available on complex illnesses is not always adequate.

The second systemhas now been specified to incorporate the lessons learned fromfield trials of the first system, and will be ready for trials in the second quarter of 1997 .

8 ACKNOWLEDGMENTS

The PRODIGY project is funded bythe UK NHS Executive (PC1). The Project Leader for the project is Mike Sowerby of the NHS Executive.

9 REFERENCES

1. Purves, I.N.: Computerised Guidelines in PrimaryHealth Care: Reflections and

Implications. In: Health Telematics for ClinicalGuidelines and Protocols. ( Eds: Gordon, C.;

Christensen, J.P.) (Technology and Informatics, 16.) (1995), IOS Press, Amsterdam, 57-74.

2. ter Wee, R.J.M., van der Kleijn, E., Brenninkmeijer, R.F., Holmberg, N.: Development of an electronic prescription processing option: an aid for generalpractice. British Journalof

General Practice (1991), 41, 151-154.

3. Scott, D., Purves, I.N., Beaumont R.: Computers in the GP’s Surgery. In: Contemporary

Ergonomics. (Ed: Robertson, S.A.) (1996), Taylor and Francis, London, 397-402.

·

Laboratory evaluation of t