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INTRODUCTION ANU APPROACH 

The project that we are going to talk about has grown up over a number of years 

and it has, I think, been formed by three major influences. The first is an 

abreaction, against the early casualties of medical computing, secondly an 

influence which is both frustrating and instructive, but it has produced in 

the team which has created this project, a passionate desire to build a system 

which has been designed for the user. The final influence is a concern that 

above all the system should be credible; credible for the user in the way just 

descri bed and credible to the outside world which had led to the policy of a 

complete blanket on any pUblicity at a ll until the systea was actually up and 

going. In the following chapters, I t hink you will perceive many ways in 

which these influences have had an effect on the project. 

The project which has resulted from them has a number of features of interest 

which we would like to describe. The first is a technical achievement, the 

second has been a paramount concern with the mechanics of change in a large 

organisat ion. These mechanics happen to have been used in this particular 

instance in the introduction of a computer system throughout the entire 

hospital. They are capable of translation to other major areas of change and 

that might be one of the things to be discussed later. Finally, the other major 

point of interest is a desire to evaluate the effect of the system. A desire 

partly formed by, &ld partly to assist an overall attempt, because at this stage 

it cannot be described as any more than an attempt, to discover in detail how 

a hospita l funct i ons. There are only two points to make; the first is that the 

entire project has been funded by the Department of Health and Social Security 

as part of their experimental computer programme. The Department have been 

exceedingly generous to us despite the fact that, on at least three issues we 

have disagreed admittedly amicably, but nonetheless very strongly indeed with 

their original policy and have stuck to our particular point, and we hope have 

been able to demonstrate in the end that on those partuclar issues at least, 

we were not totally wrong. 

But, despite this, the Department has not, perhaps charitably, concluded that 

we were grossly unreasonable and they have contined their support. Indeed 

they have just given us another set of kit, of a value in excess of £150,000. 

The final point I want to make is that the project that we are going to talk 

about is essentially a collaborative effort. The team consists of Maureen 

Scholes, who began as an assistant matron but was happily translated into a 
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senior nursing officer; Professor Bob Cohen who is the Reader in Medicine; 

Dr. Barry Barber who is the Director of our Operational Research Unit; Bud 

Abbott who is the only man who understands how the elastic bands in~ide the 

computer actually tie up together, and David Kenny, who is the administrator 

of the project who, I think, has the particular problem in that I piloted the 

project myself up to a point when the going looked rough, i.e. was about to go 

live, and I handed it to him and said "You hold it". Without anyone of those 

five the entire project would have floundered. I would like, publically to 

thank every one of them, not only for the amount of effort that they have put 

into the project but also for having been so remarkably charitable about the 

unreasonable way in which I drove the project in the early days. We now get 

on to what the thing is all about which is a presentation on The London Hospital 

Computer Project. We begin with Maureen Scholes talking about Key User Decisions. 
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KEY USER DECISIONS 

Mr. Fairey has outlined the principal objectives of our system. Technical 

considerations will be described by Mr. Abbott later this morning; but 

assuming for the moment that technical problems are solved and that systems and 

programming staff are available to build a computer system, I want first to 

think about what questions need to be answered by the hospital. Which aspects 

of the hospitals work can be helped at all by a computer system, which can be 

helped best, and how does one decide on priorities? Who will use the computer 

system and how can one ensure that it is quick and easy to use? How does one 

ensure confidentiality of the system? I am going to describe SOme of the key 

decisions made at an early stage of the project by the computer executive. 

The computer executive is the small multidisciplinary group that Mr. Fairey 

has just described so aptly. It was formed in 1968 and it exists both to 

control the activities of the computer unit, but mostly to ensure adequate 

discussion and agreement with hospital staff prior to the installation of 

computer systems. It acts formally by instructing the unit about applications 

or by agreeing reports on systems. Professor Cohen, Mr. Kenny and myself are 

responsible for establishing priorities within our own areas of responsibility 

and for bringing this information to the executive and interpreting the 

development of the project both to our colleagues within the hospital and to 

the computer staff. The three of us, the doctor, the nurse and the administrator 

are all actively involved in the day to day work of the hospital : in other words 

we keep our "normal" jobs. We thus have an up-to-date knowledge of the 

hospitals requirements. Furthermore, since we have to live with the decisions 

that we make we have a healthy incentive to ensure that the users needs are 

sufficiently taken into account. The executive meets regularly, we have a 

fixed half-day a week and on average the doctor, administrator and myself each 

contr ibute one day a week to computing. This informal liaison with the 

hospital is reinforced by a small medical committee which is a sub-committee 

of the medical council. For nursing staff a small group of senior staff are 

available for consultation and co-ordination on nursing aspects. These two 

groups both provide an approval mechanism for proposals and they give advice 

and opinion. Equally important, their existence ensures that there is a 

nucleus of senior and informed staff who are vital to successful implementation. 

The first major decision made by the executive was on the method of approach 

to the project. There seemed to be two alternatives: one was a pilot study 

in depth in one or possibly two wards exploring the roles of the computer in 
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all aspects relating to a patient's care and treatment. The second is a 

modular approach in which one hospital activity at a time across the whole 

hospital, woald be examined and linked with the computer and succeeded by 

another as the first became operational. With a pilot study one could quickly 

make progress but we do not fully understand how the different sections of the 

hospital interact, thus the pilot scheme might not easily be extended to 

other wards either because the systems are so different or because the system 

requires too much effort by a small dedicated group just to keep going. Nor 

we think, can the total effect on the other hospital systems be assessed from 

a pilot study. There are also considerable difficulties within an organisation 

when duel systems are operated. We met this in a drug study when we were 

running two different manual drug administration systems siaultaneollsly. In 

this case it would be a computer and manual system for the same hospital 

activity. The most important advantage of the modular approach is that as each 

activity is implemented there is positive gain across the whole hospital. It 

is not a protracted experiment, and a wide variety of staff are gradually 

involved and hopefully grow in expertise with the system as it develops. There 

are none of the problems of duel systems but there is however one major 

disadvantage of the modular approach. If the system or the equipment, or the 

programmes fail to come up to expectation the whole hospital is aware of this 

and there will be considerable disruptions of the organisation. Nevertheless, 

we chose the modular approach because although it was more challenging it did 

seem to have more to offer. Having decided on a modular approach, which 

activity first? We concentrated on in-patients for the first model. An in­

patient system contains many problems and needs; an out-patient system is 

probably less problematical, but it serves in this hospital an unusually large 

out-patient department. We have three quarters of a million out-patient 

attendances per year. We would need much more equipment for less complex problems. 

For in-patient files, one needs certain basic administrative data before one 

c an organise any computer service for the patient, so our first activity was 

in-patient administration, and these admission, discharge and waiting list 

systems will be described later this morning by Mr. Kenny. The first service 

chosen was the clinical laboratory partly because the automated equipment in 

the laboratory lends itself to computer application, but mostly because it 

forms one major aspect of the patient's investigation and treatment. We know 

that 75% of all of our patients and 100% of our wards use the system, thus any 

saving of time, any improvement of service should be of immediate benefit to 
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the "hole hospital, and Professor Cohen will be describing this system later. 

Subsequent activities in this first model are in radiology, morbid anatomy 

a drug interaction dictionary, an extension of the patient index and nursing 

manpower study. Much discussion both within the executive and the hospital 

committees and staff haa been needed to arrive at these decisions, and the 

criteriA t hat was used included whether the system was technically possible 

whether we had got enough staff and enough equipment, whether it met a real 

need in the hospital and how widespread would be it's effect on the hospital. 

Model 2 will move into out-patients and thereafter into other systems and 

other hospitals in the group. Such patient-orientated systems as I've just 

been talking about must be available practically all the time. Who then are 

the users and how can we ensure that the system is quick and easy to use? 

We disca rded the idea of using trained operators to input data as happens in 

indus try . We felt that this would invo lve transcription which is wasteful 

and dang e rous. Our users therefore would be the doctor, the nurse or the 

c lerk directly involved in the patient's care. It would not be acceptable to 

nsk them to spe nd a lot of time on new and additional tasks made necessary 

by the arrival of the computer. Therefore the method of communication with 

the computer has to be simple, quick and efficient and certainly no slower 

than the manual methods. It has also to be quiet, for example a tele-printer 

in a ward at night could not be tolerated. We took one to a ward and tried 

thi s . We agreed therefore on a visual display unit ( a V.D.U.) with a 

typewriter-styl e keyboard employing the technique known as tree-branching. We 

wer e firmly against codes that had to be learnt and each display format had to 

be s e lf explanatory and require little or no typing, as most doctors and nurses 

are unable to type quickly. In tree-branching the user has displayed for him 

on the screen a list of choices of services. He selects the one he requires 

by pressing the appropriate key and this presents him with further choices 

wi t hin that particular service, and so a message is built up between him and 

the computer. We will be talking about the educational effort and t he im­

p l ementation of the system later this afternoon. Finally, how can we ensure 

the confidentiality of a computer system? Key decisions made about th i s again 

involved much discussion as you might imagine within the executive, between 

the executive and the medical committees and with the medical defence committee. 

I' e have two guiding principles: 1) that the computer system should be no les s 

confidential than the manual system, and secondly that the confidentiality 

procedure shall not be so cumbersome as to detract from the acceptability and 

usefulness · of the system, and so for each new application confientiality must 

be reviewed. We have to ask, is the information confidential, how many kinds 
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of staff are involved in this pariculnr aspect of patient care, how many need 

access to the information and 80 on. If you adopt soft ware code~ or badge 

readers that allow information to certain staff and not to others you must 

also assign other staff and design a manual system to effect this. It must 

continually be reviewed and updated to allow for sickness, holidays, promotion 

and move~ent of staff. Even the time of day or night may make a difference to 

the category of staff who need certain information. We have not adopted soft 

ware codes we have not adopted badge readers. We at present adopt the 

fo110'<in9 simple measures. The V.D.U. display units are so sited that they 

are not easily viewed by the passer-by or the patients. Information on the 

screen fades automatically if the member of staff is called away to attend to 

A patient hurriedly and has not time to turn off the display. Moreover 

laboratory information fades more quickly than the lesser confidential 

informntion about the bed state or thp administrative information. No 

information from venereal disease clinic will be displayed. This is a 

statutory requirement, and we do not display the marital status of patients 

in the gynaecological or obstetric wards. Information from one ward is only 

visible in another ward to which it is twinned. And it's twin ward is 

usually nn adjoining one of similar nature. It is now part of the contract 

of employment of all staff that information about patients is confidential 

so this includes the computer staff as well as everyone else. Lastly and 

most important, any consultant or his deputy has the option from the time he 

places the patient on the waiting list to suppress the viewing of all medical 

information. 
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TECHNOLOGICAL Cor:,HIJI::HATIONS 

One of t he i niti a l problems that the c omputer executive (r eferr~o to by 

Mi ss SCho les) had to face was the gap between the system requireme nt:=: f'nd 

cash aVHilable. As with all the experimentR} projects the London 

Hos pit a l was given an Rbsolute ceilino for capit fl l expenditure for the fir s t 

model of the rea l-time system. In our ca3~it \o(as £/100,000 and whi Ie we \01 (" "'( 

de lighted with this amount, we soon f",md that, as probnbly all computer 

sc i entists find, that it was not enough. We hRd envisaged an all singing 

all dAn c ing syst e m tha t would be all things to all hospital men il n d \-{hil e in 

the early st a ges manufacturers promised great things we found that, in the 

e nd we had to make some compromises. Certainly we hargained hard not only 

because we wanted a best buy, but probably more important, we h rtd to be as 

s ure ns possible that the system had the capacity to support the real-time 

s ystem that we had proposed. It is pe rhaps worth remembering th~ t these 

negoti a tions were carried on in the pp r iod 19Gfl-1970 whe n the number of 

comparabl e reAl-time systems in the country could be c ounted on one hand. 

All we r e using capital equipment of t~ice the power, twice the cost and none 

were trying to set up a large system hilsed on visual displ1\Y units with the 

sort of response time we were asking. Indeed the tender contAined c ert a in 

minimum requirements which are probably the best indication of Otlr problem 

(Fig. 1) . 

FIGURE t 

INVITATION TO TENDER 
MINI~ruM SYSTEM REQUIREMENTS. 

1) Cost less than £400,000 

2) System and batch capability 

J) Response time - 95% less than J spc;onds 

4) Ava il ability - 98% 

5) Operating System for Real - Time 

6 ) Fast direct nccess storage 

7 ) Specific items of hardware 

B) Ma intenance guarantee 

Jus t to make sure we did not miss anything we also added a list of desirable 

requirements(Fig. 2). 

7 



INVITATION TO TENDER 
DESIIlABLE FEATURES 

1) Avnilability 

2) Hesponse time 

J} Communication Processor 

4) Electromechanical back up 

5) Additional Equipment 

6) Expansibility 

FIGURE 2 

7) Links for satellite computer 

8) Software 

It is worth noting that we did not specify particular hardware except in 

broad outline - effectively, the manufacturers were being told what we wanted 

to achieve and asked to supply equipment from their particular range that 

would best fit. Thus it was hoped thnt the hospital would be able to pick 

from across the range of manufacturers, the configuration that not only had 

the capability to meet the demands of the envisaged system but also represented 

the best buy. In the event, the invitation to tender was followed by a series 

of dialogues between the various manufacurers and the hospital. This ended 

wi th a considerable reduction in the number of tenders. . In fact, the number 

came down to four. Even these four did not meet the original minimum 

requirements and there was no option but to ask for re-tenders. 

Two tenders were re-presented and two of the tenners '''ere changed sufficiently 

to meet the minimum standards and we hegan the e ·.raluation of tenders process. 

In this eVRluation process we endeavoured to judge the four tenders against 

the specificntion, both literally and in the spirit. Many areas involved new 

products, most of the vital software offered was unproven, And there were some 

very novel techniques proposed for the use of the hardware. Three teams 

were involved in the evaluation - one from a firm of consultants (SCICON), one 

from the project team, and the computer executive itself formed n third. Each 

team proposed a structure for the comparison of the tenders; these in practice 

proved to be very similar and it was ,'greed that a cormnon form would be used. 

Again each team carried out its own evaluation of the tenders using this form. 

As it have already implied the two tenders that were simply re-presented did 

not meet the minimum requirements, anrl were eliminated very early on. Of the 

two remaining tenders each team finally recommended the Univac tender and the 
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foll owing slides show a schematic of the hardware obtained (Figs. J and 4). 
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The question is often asked - how effective was this tendering process. 

Looking back with a certain detachment acquired by time, I think there were 

several advantages gained. First in the field of education: the project 

team did not have real-time experience and at that time most of expertise (although 

largely theoretical) was with the manufacturers. The computer executive also 

benefited from this but probably more important became educated in the curious 

ways of the manufacturers. Finally, the Department of Health and Social 

Security very wisely watched and also learned. The second advantage accrued 

from the inclusion of the list of minimum requirements. Although each 

manufacturer haa to be convinced that the London Hospital really meant that 

a tender had to comply with each and every point; it did mean · that the list 

of manufacturers was rapidly reduced to manageable proportions. Indeed, as I 

have already indicated, two of the final four tenders still did not meet these 

requirements. The third advantage I would like to refer to was the fact 

that we had a cl€ar consensus of opinion from the project team, the computer 

executive and the Board's specialist advisers. This consensus was further 

supported by The Department of Health and the Technical Support Unit. In 

other words the process produced a unanimity of opinion that, in the light of 

all the knowledge that was then available to us, produced the best buy Rt 

that time. 

The next ~uestion t~nds to be - did the tendering process result in the 

selection of the right equipment? Here one is on less certain ground. Without 

a doubt the equipment "'orks - there has been a live system in the wards for 

many months now, and generally this could be taken as an affirmative answer 

to the que-stion. 

At this poi nt it must be stated that there have been some additions to the 

original configuration. The first change was recommended by the Department of 

Health, partly to improve the back-up facilities within the communications 

network and, more important, to allow later expansion. There hRS been an 

increase in the number of VDUs required, some due to departments being moved 

juto new buildinqg or re-design of departments so that sharing of some 

terminals was not possible. Others werE" due to changes in work load from the 

situnt ion pertaining at the time of th~ feasibility study. These were all 

ch~nge5 of an external nature to the e~uipment. caused by the normal development 

of the hospital. The major question mil rl< however, must be put against the need 

to upgrade the core store from 6 l1K to HOK . This only become Apparent some 

months nfter delivery and acceptance of the installation, when it was found 

that the three basic areas of software nIl needed more core. The increase in 
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numb e r of lines in the communications network, to which I have just referre~ 

was r e sponsible for s ome increases in both the operating system and the middle­

ware but generally the problem was due to under-statemcnt and under-estimation. 

Tha t part of the operating system that hAd to be p e rmanently resident was 

known, but information was lacking a bout how much core other elements required, 

and in thc event , the se elements were understated or even omitted by Univac. 

The actua l design and writing of the middleware was the responsibility of the 

London Hos pit nl team with considerabl e advice and support from Univac. The 

estimates in the tender were based on Univac expertise and these also proved 

t o be under- estimates. Finally, in the application area, estimates were 

l a rgel y based on the London Hospita l s tatements of record and file sizes and 

a ga in these proved to be under-estimated. The total cost of all these equipment 

c hRnges was less than lo"~ of the original total and this, I think, i s ~n 

acceptable and reasonable margin for an advanced s ystem of this complexity. 

Gi ven t hese changes - can we still judge if the tendering process produced 

the ri ght e quipme nt ? I think the nns"er is still - yes. Certainly there h av e 

be en probl e ms but these have tended t o be in those areas where the estima tes 

wer e more in the nature of informed guesses, where the technology was new 

or where software was unproven, even not specified. 

Ag a in one must refer back to the time that the order was placed - the hospital 

felt that the sum allocated for hardwa re was absolutely rockbottom for the 

purchase of a viable system; indeed most of the expertise thAt wa s consulted 

c onsidered tha t it would be impossible. As it is, the complete communi c ations 

nct~rk ha s been in operation since last January for 14 hours a day 7 days a 

we ek. The average transaction rate for the admission and disc harge applications 

is about 1) per sec • . with a peak rate of 110 per sec • Hesponse time does 

depend to some degree on the type of transaction - obviously the enquiry that 

involve s only a single access to the 4t milliseconds 432 drums will give a very 

much faster response than another enquiry that involves 50 to 60 accesses to 

the 90 millisecond Fastrand. The file structure is such that the second type 

of transaction is very rare and the response time is within the spec i fied 

r anges of 95% within 1 second and 98% within) seconds. As part of the evalua t i on 

of the project it is hoped to include a technical appraisal of the equipment 

and how it measures up to the original specification. In the end, however, the 

use rs are only interested in one thing - does it work? and the answer to that 

is quite clear. 
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Reliability of the equipment featured very strongly in our negotiations 

with the manufacturers. In practice the down time has been well within the 

overnll average that could be permitted. In so far as there has been a 

problem, it has been concerned with the time to repair a major fault. As I 

have already said, since last January the real-time system has been running 

14 hours a day, 7 days a week and there has been two major faults in this 

time. On both occasions the time to repair was too long. Now I am not 

referring here to what a manufacturer would normally call a good time to 

repair. Univac provide an on-site round the clock maintenance; this is 

backed by a very good procedure for calling in particular experience and 

expertise as necessary and I dare say the service given is as good as any 

manufacturer provides and probably rather better than most. Already the 

mAintcancc of the real-time system is supported by a second, batch processing 

m~chine. We have manu~l switches between the various peripherals but is 

f a r from a duplex system; there is no major random access, nor communications 

nnd the core store is only ~8 K. Nevertheless the real-time system is now 

an integral part of the hospital procedures and as more applications are 

added any major breakdown of the service will become more critical. Clearly 

the long term answer must be to establish a fully duplex system. 

Another aspect of the single processor problem is the need for testing time for 

program and system development. Once the admission/discharge system went 

live,there was ~ problem of availability of the full configuration for 

development of the next application. As might be imagined the ten hours during 

the night when the real - time system was off the air was not all available 

for system testing. First, there is the housekeeping attendant on the real­

time system, some two hours every night are needed for this. Second, there is 

the time needed to set up the system, half-an-hour every morning for this. 

Third there is preventative maintenance, half-an-hour five nights a week and 

two hours two nights a week. Fourth, there is batch processing that is 

dependent on the main random access files. Suddenly it is apparent that we 

are down to five or six available hours on the good nights and on the bad 

nights this can virtually disappear. This is particularly true in the latter 

stages of systems testing, because it also takes time to set up the real-time 

system for the testing process itself. A further nasty aspect of this situation 

is the effect on the programmers and analysts. They find themselves on almost 

continuous night shifts in order to continue developments and this clearly 

affects their output both in volume and quality. I am quite sure that the 

time taken for systems testing has been considerably extended by this fact alone. 
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'W e hnvp attempted various alleviations of this problem. The first "'as t o 

create a test-be d for the real-time s y stem on the second configuration. This 

hns be en successful up to a point - individuAl programs can be tested in .n 

simul ated real-time environment nnd many of the straight forward bugs elimaterl. 

Another software solution is to allow batch processing to proceed under the 

real-time system and to some degree this is being implemented with the 

Clinical Laboratory application. One would also like to incorporate testing 

f aciliti es under the real-time system, but this will call for software design 

and implement ation o f the most complex and sophisticated programming. The 

mind cringes at the though of a rogue program under test escaping from the 

c o ntro l o f the t e st facilities and crea ting havoc with the main files. In 

any e v e nt the latter solution would demand more core. Given the exi s tence 

of the second proc e s sor, it would be Je ss wearing on the nerves to upgrade 

the second machine to equality in store size and use this as the test fAcility. 

Ce rtainly we cannot go on expecting programmers and analysts to work such 

irregular and difficult hours. After all there is a limit to the job 

s atisfaction of working on an advanced project in the service of the community 

and we do not pay all that well really. 

So far I have largely referred to the management of equipment resources, but 

the basic management problem is of course lf~gely a matter of managing staff 

resources. The organisation chart is shown on the next slide (Fig. 5) 

As with all good organisation charts or establishments they are rarely run 

in the way shown but they do provide R useful basline. In any event the 

hos pit a l a lso provides staff for non-experimental project work; finance, 

operational research and various other batch processing activities. 

(~ite c l enrly it i s advantageous to run the unit as .n complete whole and there 

i s n good denl of movetnl!!llnt between the teams. Moveover, teams are 

r e inforced according to priorities and need. Nevertheless, a basic principl e 

has been kept, vi z : that a team leader is responsible for an applicfltion 

f rom des ign right through to implement ation. We have been exceptionally 

f ortuna t e in our senior staff, nearly ~ ll have been with the project fro m it s 

e.nr ly days a nd they now comprise a group of considerable experience and 

e xpertise. 

For t he udmission/discharge application, the project was controlled via a 

net\~Ol'lk a nd this worked exceedingly ""ell until the systems testing stages were 

reAched . Of course , the netw'ork included many other elements besides the 
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lise of programming and system analysts resources. At that stage we were 

conccrnorl with matters such as selection, ordering and delivery of the computer 

~onfi!JurRtion; the progress of the building to house the project; the progress 

of the air conditioning - I still have sleepless nights over that); the 

ordering and/or acquiring of other equipment ~nd so on. Basically we found 

the network kept the executive informed about the progress of all these 

activities adequately, but was not so successful in the control of the actual 

development work. Our present method of control is based on monthly progress 

reports, which are compiled from the resources available in the month and how 

they were used. This is compared with the forecast objectives and resources 

for the month; explanations of variations between forecasts and actual 

performance are given. This procedure is proving to be a more informative 

method for the computer executive. 

Finally, I think it is proper to recognize the part Univac has played in our 

success. There has always been a good relationship between the London Hospital 

and its suppliers but in dealing with the main frame computer manufacturers 

something rather more is needed. All sorts of problems can and have arisen 

between Univac and The London Hospital but even in the most diffieult situations 

I think it is fair to say that Univac have complied with the· spirit and 

intention of our contracts and agreements - without doubt it has been and is 

still a most stimulating relationship. 

FIGURE 5 The Direction and Staffing of the Computer and Operational 
Research Units 
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ADMISSIONS AND VISCHAIlGE ANI) WAITING LIST SYSTeMS 

The waiting list and admission and discharge syst ems went live in all our 

wards and main patient administration departments in March 1973. The clinical 

laboratories system which Professor Cohen is going to talk about will probably 

go up during the next few weeks. These two distinct applications, the waiting 

List, and the Admission and Discharge Systems, together provide the platform 

upon which the various patient s ervices are going to be built. They do not 

in themselves make any great contribution to the hospital. They do not save 

staff nor do they rea lly make more effective our utilisation of resources. 

Their function is merely an enabling one. Until the patient is accurately 

identified and tracked as he moves through the hospital it is not possible 

to order tests for him. The system therefore is designed simply to identify 

him and trace his progress so that wherever 

obtain the relevant services. 

he is, one can straightaway 

As applications, they are, I suppose, somewhat uninspiring to behold because 

all they do is replace the previous manual system in almost identical terms. 

It is just a strai ghtforward computerisation of that, and although this is an 

unadventurous approach, it certainly has, for us two distinct advantages. 

First, by and large, waiting list and admission and discharge procedures 

consist of a series of relatively straightforward administrative routines. 

These ar e capable of fairly easy computerisation and certainly the simplest 

approach would involve the least change. The second reason is that the manual 

system was successful and well liked by all the staff. As there were no 

benefits for the users at this stage ( and we had made this very clear at the 

beginning) why make all the users change to something which might not be so 

successful, which might be unpopUlar and which would thus lose us thei r good­

will? 

Our aim therefore was first to build up this enabling function while 

maintaining the prompt service that was necessary in the admissions office; 

second, to keep the bed occupany above 90% for as much time as we could and third 

to try and preserve the previous close relationship between the admissions 

office and medical staff. 

There are of course a great many ways of being admitted to hospital even 

with the highly centralised admissions system we have at The London Hospital 

(Fig. 1) 

- 15 -



FIGURE 1 

METHODS OF ADMISSION 

Cold Admissions from the waiting . list. 

Cold Admissions arranged on an ad hoc basis. 

Emergency Admissions from out-patient clinics. 

Emergency Admissions through the Emergency Department. 

Admissions to the wards from the overnight stay ward. 

Admissions to the wards from other hospitals 

Admissions to private wards. 

Admissions to the Nurses Sick Room 

Each of these events can itself occur in several different ways. For instance 

a patient admitted as an emergency from Out-Patients might go directly to the 

beds of the Consultant under whose care he currently is, or might instead 

go to the beds of the Consultant responsible that day for emergency "take". 

Depending upon the doctor's knowledge of the system, the patient might be sent 

straight to the wards or in fact go via admissions office. He might at other 

times have to be routed through the Accident Department. Some of these 

variations are undoubtedly due to misunderstandings or manipulations of the 

system. But many are logical and based on such practical grounds as the 

geography of the hospital. The system therefore had to allow for this sort of 

thing and we took considerable care to avoid changing our procedures too much 

just because a computer was planned. A further consideration in design is that 

each activity creates an immediate requirement for information in a number of 

different places. An admission from Out-Patients immediately needs to be known 

by the admissions office so that they can adjust the bedstate, deal with general 

enquiries about the whereabouts of the patient and avoid sending for the 

patient to come in for admission when he is already in the bed. Medical Records 

need information for notes and appointment procedures, the nursing office need 

it for bed/nurse allocation, and Emergency Department and the Admissions Office 

both need it in order to manage the bedstate for that day. 

These then were the constraints. What does the resulting system look like and 

how does it work? 

Well, first I would like to take the waiting list applications. These include 

all the activities which lead up to the actual admission of the patient. 

Naturally, one starts with the decision to put the patient on the waiting list. 

About two thirds of our admissions here are cold. The decision then is 

normally taken in the Main Out-Patient building. There will be somewhere 
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between 10 and 12,000 a year. 

The procedure is as follows: The doctor completes the medical section on a 

special form, he puts it in an envelope and sends it with the patient to the 

"to come-in" (TCI) desk, in the Main Out-Patients hall. The carbon copy of 

fora is kept in the notes. The doctor fills in just basic patient data. The 

patient's address and so on he can leave but what we do want from him are, first 

of all, the name of the Consultant, secondly the patient's surname and if 

possible the record number although here the labelling system can take over. 

other options are data suppression, the degree of urgency and any preferred 

date tor admission. We would also, obviously, like diagnosis and reason for 

admission. There is then quite a lot os scope for optional entries, medical 

comment, investigations needed on admission and any adverse drug reactions. 

This torm is put in an envelope and sent with the patient to the (TCI) desk in 

the Out-Patient Hall. (See Fig. 2). The clerk, at this desk completes all 

the administrative data, verities it with the patient and enters it direct 

into the computer through the VDU at her desk. (This is one of the tew 

situations where there is any substantial amount ot textual imput and it is 

handled by someone who is used to using the machine and used to typing on it. 

Nearly all the other .essages to the computer are built up using the tree­

branching technique reterred to earlier by Miss Scholes). When the clerk 

transmits this intormation about the patient it is added immediately to the 

Consultant's waiting list in the computer. If urgency has been specified so 

the name will go to the correct place towards the top of the list, otherwise 

pati nts' names are in order ot addition to the list. You will remember that 

sensitive data which the doctor wishes to have suppressed will not be viewable 

trom any visual display unit around the hospital. The patient's name 

is then retained on the list and this can be inspected from the Admissions 

Oftice, Out-Patients, Nursing Oftice, or from any ward in which that 

particular consultant has beds. 

The doctor, when he wishes to inspect his waiting list, first of all presses 

"Home Display" (Fig. 3). He selects from there, first of all the Waiting List 

Services. This immediately gives him the various alternative lists within 

the waiting list services (Fig. 4). 
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