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SUMMARY. Reporting on an experimental field study of com-
puter use by general practitioners during consultations, this
paper focuses particularly on the experiences of the doctors
in their efforts to communicate concurrently with a patient
and a computer. Through the analysis of logs of computer
use, video recordings of consultations and interviews with
doctors, the authors report on the uptake of the computer
facilities, the impact of such use on information handling
during the consultation, the doctors' views about using the
system, and finally the relationship between doctors'
'natural' consulting styles and their uptake and views of the
system.

Introduction

T HE use of computers in general practice is becoming
increasingly common. These developments have been

welcomed by the RCGP,' and the General Medical Ser-
vices Committee (GMSC).2 However, both reports were
cautious about the use of computers in the consultation.
The GMSC report proposed a gradual approach, starting
with administrative non-consultation functions, and the
RCGP report stated:

'We have an important reservation about this development.
We do not know whether direct input to the computer
during the consultation will have an effect on doctor/
patient communication!

This concern about effects on doctor/patient com-
munication has been frequently articulated in terms of
the reactions of patients to computer use. Will computers
create anxiety and thus threaten the relationship? Studies
of patients' attitudes to computers,3'4 although indicating
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that complacency on the doctor's part is not justified, do
suggest that the patients' concern is not as great as some
doctors have feared. Our own study5 also broadly con-
firms that patients do not find the use of a computer in
a consultation a negative experience.
What about the other half of the relationship? How

well does the doctor cope with the practicalities of com-
municating concurrently with a patient and a computer?
A number of doctors now have experience of such a situa-
tion, and some of them have made considerable use of
computer systems during the consultation, most notably
in the Exeter project. However, accounts of such use have
in the main been brief and anecdotal. One study outlin-
ed a framework for analysing the computerized consulta-
tion,6 and provided some results on the use of a com-
puterized diagnostic aid by hospital doctors in an outpa-
tient consultation.7

In the investigation reported here, this research was ex-
tended by examining computerized record-keeping in a
general practice. Our aims in this paper are:

1. To document the doctors' use of the system;
2. To assess the impact of such use on information hand-

ling during the consultation;
3. To report the doctors' views about the system;
4. To relate doctors' natural consulting style to their up-

take of the system.

Method

The computer system

The investigated computer system (IBM Sheffield Primary
Care System) was developed jointly by IBM (UK) at its
Scientific Centre and the University of Sheffield Medical
School for use in two Sheffield general practices.
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The hardware consisted of an IBM mainframe computer
at the IBM (UK) Scientific Centre, accessed from the prac-
tices via British Telecom land lines. Its installation began
in May 1981, and the system was used over a period of
two years in the practices, providing a number of menu-
based functions for registration of patients, repeat
prescriptions, and analyses of data for audit. In addition,
through terminals in their consulting rooms, doctors could
access patients' medical histories, keep notes of individual
encounters and use a structured directive protocol for the
management of hypertension. These facilities are more
fully described elsewhere.8
The consulting room terminals consisted of a visual

display unit (VDU) and keyboard placed on the doctor's
desk. The doctor could access the computer records of
any patient. A 'details screen' would be presented show-
ing entries of the patient's significant medical history, and
the doctor could then proceed to the 'treatment screen'
on which details of the present consultation could be
recorded. The treatment screen gave the doctor the op-
portunity to enter encounter notes, presenting symptoms
and a diagnosis. In addition the doctor could update cur-
rent medication (for patients receiving repeat prescrip-
tions) or specify new medication, and could make a note
of referrals, recalls and tests.

The practice
This paper focuses on the experience of one Sheffield
practice which made use of the consulting room facilities.
Six male doctors worked there, serving over 20,000 pa-
tients from two sites in a predominantly working-class
area. Most patients were seen by appointment in five
minute time slots. Although it was a training practice, the
doctors had had no previous involvement with computers.

Research design
In order to address the range of issues outlined above, a
number of methods were employed within a longitudinal
design.
Logs ofcomputer use. All transactions with the computer
system were recorded on an automatic computer log,
which noted any operation resulting in a change to the
system's data base, that is, the entry or updating of any
information. Thus a broad measure of consultation use
was provided since the vast majority of consultations
would require at least some data entry.

Video recordings of consultation activity. Time-stamped
video recordings were made at both sites of the consulta-
tions of five participating doctors at two time periods:
before consulting room terminals were installed (Tl), and
after the doctors had had several months in which to prac-
tise using the computer in surgeries (T2). Further details
of the video recording methods are provided elsewhere.9

Consulting room terminals were introduced at only one
of the two sites (the 'experimental' site); the other site thus
provided a control. It was similar in size to the experi-

mental site, served a comparable patient population and
was worked by the same doctors.

Patients with hypertension were excluded from the
analyses reported here as they received separate considera-
tion in a study of the effect of the computerized protocol
for hypertension control.'°1 This left a final sample. of 374
consultations with the five participating doctors, during
137 of which the computer was used.
The measures taken from these recordings to examine

the doctors' use of the computer and its impact on infor-
mation handling in the consultation were as follows:
1. The duration of the consultation and its constituent

phases: the 'pre-encounter phase', when the doctor was
preparing to see a patient but before the patient had
entered; the 'encounter', when the doctor and patient
were together in the consulting room; and the 'post-
encounter' phase, when the patient had left but the
doctor was still dealing with the records.

2. The duration of use of notes and computer in each of
the consultation phases.

3. Whether or not the doctors ever used their notes or
the computer and maintained communication with the
patient at the same time.

Analysis of variance techniques were used to examine
these measures for doctor and time period differences as
appropriate.

Structured interviews with doctors. The attitudes and
views of the doctors were examined through structured
interviews carried out on three occasions: before the con-
sulting room terminals had been installed, after some
months of computer use by the doctor, and finally about
a year later after the terminals had been removed from
the consulting rooms.

Figure 1. Use of the treatment screen at the ex-
perimental site over 12 months.
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Results

Measurements of computer use

Figure 1 shows the total number of consultations over 12
months in which the doctors made entries on the treat-
ment screen. The theoretical maximum shown is based
on an estimate of the total number of consultations which
would have been held over the period.
Most of the use of the computer occurred in the middle

of this 12-month period, coinciding with our own T2
period of data collection. It is clear from Figure 1 that,
although there was considerable variation between doc-
tors in the number of occasions on which they used the
treatment screen, none of them used it routinely with all
patients for any prolonged length of time. Furthermore
it is possible that much of the use that did occur may have
been mainly in order to meet the research objectives. It
should be noted that doctors also varied in the number
of entries they made on the treatment screen for each con-
sultation, for example, although doctor 4 used the screen
on the most occasions, doctor 5 tended to enter the most
information on those occasions when he did use it. Evans
and colleagues" report more detailed analyses of treat-
ment screen use.

During the study most of the doctors were updating
current medication when necessary, although the printing
of repeat prescriptions was handled by reception staff.
Further details about the use of the computer for repeat
prescriptions are provided elsewhere.'2

Patterns of computer use in the consultation

Table 1 shows the mean duration of computer use in each
of the consultation phases for each doctor at the ex-
perimental site. The mean total score across doctors for
computer use was 99 seconds per consultation, approxi-
mately a third occurring while the patient was present.
There were, however, considerable differences between
doctors in how they chose to incorporate computer use
into the routine of their consultations. For instance, doctor
5 chose never to use the computer while the patient was
present.

Table 1. Mean duration of computer use at the experimen-
tal site at T2 expressed as a percentage of total time
(seconds). (Numbers of consultations in parentheses).

Before During After Total time
encounter encounter encounter (s)

Doctor 1 (15) 0.2 21 79 84
Doctor 2 (35) 21 35 44 84
Doctor 3 (25) 3 88 9 63
Doctor 4 (39) 11 52 37 107
Doctor 5 (23) 1 0 99 173
All doctors

(137) 9 35 56 99

Effects on notes use

Mean durations of notes use (over whole consultations)
at the two time periods at each site are shown in Table
2. Although each doctor decreased the amount of time
using notes at the experimental site and increased notes
use at the control site these changes were small and did
not reach statistical significance. Doctors' patterns of
notes use (that is, the duration of use in each consulta-
tion phase) were also largely unchanged, although, as with
computer use, patterns varied between doctors.

Table 2. Mean duration (in seconds) of notes use over whole
consultation. (Number of consultations in parentheses.)

Period Ti Period T2

Experi- Experi-
mental Control mental Control
site site site site

All doctors 54 (75) 52 (60) 41 (137) 62 (102)

Comparison of notes use and computer use

Examination of Tables 1 and 2 suggests that the doctors
spent about twice as much time using the computer as
they did using notes. The difference between total notes
use at the experimental site at Ti and total computer use
there at T2 was statistically significant (N = 181, F =
42.98, P <0.001).
The doctors were also significantly less likely to con-

tinue their interaction with the patient when using the
computer (51 per cent of occasions) than when using notes
(75 per cent) ('t' test: n = 106, P <0.001). Consultations
in which the computer was not used while the patient was
present were excluded from this analysis.

Effects on consultation duration

As computer use did not replace the use of handwritten
notes at the experimental site, this extra workload might
have been expected to be reflected in an increase in total
consultation duration. Although some doctors exhibited
a tendency in this direction, overall there was no signifi-
cant change in consultation length (F = 3.29, P = 0.072),
and none of the changes for individual doctors reached
significance. Similarly there was no significant change in
the duration of the encounters (F = 0.21, P = 0.65),
although the time spent after the patient had left increased
significantly for all doctors except doctor 3 (mean times
for all doctors: TI 14.2 s; T2 67.7 s; F = 74.8, P <0.001).

Table 3 shows the mean duration of each doctor's en-
counters at the experimental site during each data collec-
tion period and the mean duration of the 'whole' con-
sultations. It also shows the mean amount of time doc-
tors spent with their patients when they were not using
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Table 3. Mean duration (in seconds) of encounters and consultations, and time devoted exclusively to patients, at the ex-
perimental site.

Doctor 1 Doctor 2 Doctor 3 Doctor 4 Doctor 5 All doctors

Number of consultations
Period Ti 17 18 12 13 15 75
Period T2 15 35 25. 39 23 137

Mean duration(s) of the encounter
Period Ti 223 259 380 294 364 297
Period T2 190 286 324 314 283 287

Mean duration(s) of whole
consultation
Period Ti 267 286 398 314 412 329
Period T2 281 370 350 397 514 383

Mean time(s) spent with patient
without notes use
Period Ti 190 229 317 264 338 263

Mean time(s) spent with patient
without notes or computer use
Period T2 139 241 221 235 262 221

either their notes (at Tl) or notes and computer (at T2).
These figures indicate the'different ways in which the doc-
tors managed the increased information handling during
consultations at T2. Either they took a greater amount
of time over each consultation (doctors 2 and 4) or they
devoted less time exclusively to the patient in each con-
sultation (doctors 1 and 3). Doctor 5 was affected on both
counts: he spent more time per consultation using the
computer than any of the other doctors, and all of his
computer use-was undertaken in the post-encounter phase.

Doctors' views
The preceding sections have indicated the extent to which
the doctors used the computer system, and examined some
of the effects of this use on their information handling
behaviour in consultations. The views of the participating
doctors provide a context within which these findings can
be set, and enable some tentative links to be drawn bet-
ween the doctors' consulting styles and their use of the
computer.

Prior to the introduction of the computer, the doctors
as a group expressed a desire to keep abreast of
developments in general practice and had a generally
positive attitude to innovation. Although they had no
special interest in computers, they felt they would derive
some benefit from making use of the computer system.

After their initial experience of using the computer in
the consulting room doctors regarded the system as
relatively well designed despite a number of criticisms
about screen formating. Of greater concern were the
system's response times and reliability, as is often the case
with remote terminals linked by telephone land-lines to
a mainframe computer. This configuration was necessary
given the experimental nature of the project, and over the
following months some improvement in these areas was
made.
Even at this relatively early stage the doctors all

regarded themselves as reasonably or highly practised in
their use of the system. They retained their initial
optimism about their ability to use computers and the
usefulness of computers in general practice. The doctors
all reported that more time was now devoted to record-,
keeping than before; this was an accurate view.

Doctors were also asked how the computer had affected
their communication with patients. Doctors 2 and 3 felt
that communication with their patients had been im-
paired, owing to the difficulties of dividing their atten-
tion between the computer and the patient. To avoid such
difficulties doctor 5 chose not to use the computer while
the patient was present. The remaining doctors found no
impairment: doctor 4 said that the computer had en-
hanced communication and could be used as a tool to
manage the consultation more effectively; doctor 1 noted
that he communicated less with the patient, but the com-
munication was not of a lower quality. These differences
in views between the two groups of doctors were also
reflected in the use they made of the computer system:
doctors 1 and 4 used it in many more consultations than
the others (see Figure 1).

In the final set of interviews, after the computer pro-
ject had terminated, the doctors were asked to comment
on their overall experience of consulting room use of the
computer. The general comment was that it had been
stressful because of its novelty, the time it took up, and
its obtrusiveness within the consultation. The only doctor
who did not consider the computer stressful (doctor 2)
still said. that it was 'slowing, obtrusive [and] needed
manipulative skill'. The two doctors (1, 4) who continued
to make substantial use of the system after the T2 data
collection period both indicated that this stress was
cumulative and was not removed through practice and ex-
perience of the system. The computer was not, however,
regarded generally as worse than other stress factors in
the consultation, such as starting late, having a trainee
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present, being videotaped or interrupted or dealing with
unreasonably demanding patients. Views on these factors
varied among the group but the computer was not con-
sistently rated worse (or better) than the other demands.
The doctors were also asked whether they felt that the

computer had been a potential threat to their relation-
ships with' their patients. Their views about their own con-
sulting style and the relationship between this and the
demands of using the computer were also examined. All
the doctors felt that they had characteristic consulting
styles, and there seemed to be some concordance between
their self-reported styles and their views on computers in
the consulting room. Again doctors could be placed into
two groups, consistent with those noted after the previous
round of interviews, according to the views they expressed.
Two doctors (1 and 4) regarded themselves as 'directive'

in approach and preferred to sit opposite the patient with
the desk inbetween. They felt that computer use fitted
easily into their own established styles of consulting and
was not likely to cause any difficulty between them and
their patients. Indeed, they regarded the computer as an
asset, an aid to consultation management.
The other doctors (2, 3 and 5) saw themselves as less

directive in approach and as more 'co-operative, or
'responsive'. They all preferred to sit side by side with the
patient or to face the patient across a corner of the desk.
These doctors were less enthusiastic about the computer,
saying that it did not fit well with their normal consulting
styles and that it was a potential threat to their relation-
ship with patients.

Discussion

In this section, the main findings are detailed in relation
to each area of investigation mentioned in the Introduc-
tion. These findings are somewhat tentative in that more
extensive use of the computer might have revealed dif-
ferent effects. In particular, the fact that in this project
the doctors maintained their manual note-taking may have
implications for the general application of the results to
situations where manual note use is discontinued.
However in any case, there will probably be a lengthy tran-
sitional period when manual records would continue to
be maintained.

The extent and pattern of consulting room
computer use

The gross measures of use (computer logs) indicated that
uptake of the consulting room computer facilities was
relatively low among the doctors as a whole. This may
have been due to the short-term nature of the project,
some incompatibilities between the design of the system
and the requirements of the doctor" or the system's
reliability and response times. However, the low uptake
probably also reflects more general difficulties the doctors

experienced using a computer within the demands of a
general practice consultation. Despite this, some doctors
used the computer more than others, and they also varied
in the extent to which they' attempted to use it while the
patient was present.

Effects ofcomputer use on information handling and
consultation duration
On average, the doctors spent twice as much time using
the computer than they had previously using their manual
notes. Although it is possible that with greater experience
or a different system this time might be reduced, it seems
doubtful that a significant improvement can be made'in
terms of time alone by using a computer rather than a
manual record-keeping system. Other benefits (such as the
ability to retrieve more relevant information) may accrue
but time savings in dealing with computerized records do
not seem likely.

In this project, doctors continued to spend just as much
time as before with their manual notes, and were thus
faced with a dilemma. Either they tended to increase the
duration of the consultation as a whole, or they tended
to decrease the time spent devoting their full attention to
the patient. It would appear probable that any doctor in
this situation would be faced with a similar choice.

Differences were also apparent between the way the
doctors used the computer as compared with their notes.
Whereas with notes it was quite usual for the doctor to
be reading or writing while talking or listening to the
patient, this concurrency was less common with the com-
puter. Cruickshank and colleagues,'3 reporting on a
study of a computer decision aid in a hospital outpatients
clinic, found that such use of the computer was associated
with lower patient satisfaction rates, but that the opposite
was true with manual notes. Whether this would persist
if computers were to be used more routinely is an open
question.

The doctors' views about consulting room
computer use

The doctors as a group regarded the use of the computer
during the consultation as stressful, although no more
stressful than other potential pressures on the consulta-
tion. However, the doctors differed in their opinions of
to the extent to which the computer threatened the rela-
tionship with the patient, and the ease with which the
system could be incorporated into their consulting routine.

The relationship between consulting styles and
computer use

The results of this study, based as it is on a survey of only
five doctors, cannot be definitive. However, there appear
to be some consistent patterns worth reporting, if only
as guidelines for future investigations in this area. These
suggest that the 'non-directive' doctors, who were perhaps
more responsive to initiatives from the patient and ceded
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more control of the consultation to the patient, were less
willing or less able to make use of the computer than their
more 'directive' colleagues.
The 'directive' doctors saw the computer as a useful tool

for managing consultations and made more use of the
system over an extended time period. It is of course pos-
sible that use per se made these doctors more favourable
towards the computer. However, this interpretation is less
likely since similar differences of opinion had been ap-
parent at an early round of interviews and both doctors
who had continued to use the computer had continued
to find it stressful. The less directive doctors tended to
regard the computer as not fitting in well with their nor-
mal consulting style. They also reported that they saw it
as a potential source of interference in their relationship
with the patient. If computers are to become a tool of
general benefit within the consultation further attention
would appear to be needed to develop systems that do
not present the 'non-directive' doctor with these
difficulties.
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LIBRARY AND
INFORMATION SERVICE
The RCGP now offers a combined Library and Informa-
tion Service which consists of three specialist services:
Library, Online Search Service and Information Service
on Practice Organization.

LIBRARY
The Geoffrey Evans Library has one of the finest book
collections on general practice in the world. It includes a
collection of general practitioner theses and a register of
general practitioner papers. The Library also produces
New Reading for General Practitioners for trainees.
Charges: The Library service is free to Fellows, Mem-
bers and Associates. However, a discretionary charge
will be made to non-Members. One hundred pages of
photocopies are supplied free of charge to Members,
thereafter a charge of 10p per page will be made.
Librarian: Miss Margaret Hammond.

ONLINE SEARCH SERVICE
The Online Search Service is the College's newest
facility, which interrogates databases on virtually every
known subject and specializes in Biomedical Sciences
including General Practice. The College's trained On-
line Searcher carries out searches taking a fraction of
the time that a manual search would involve. Online
searches can easily accommodate multiple search terms
and can print out the results at a very high speed.
Charges: Fellows, Members and Associates £3.50 per
search. Non-Associate Pre-RCGP Examination Candi-
dates £7.00 per search. Non-Members £12.00. Pre-
payment is required.
Online Search Manager: Mr Roger Farbey.

INFORMATION SERVICE ON PRACTICE
ORGANIZATION

The RCGP Information Service on Practice Organization
aims to provide information on both the physical and
organizational aspects of running a practice covering
Practice Premises, Clinical, Office and Communications
Equipment, Computers, Staff, Contracts, Records and
Registers, Practice Agreements, Finance, Training and
selected clinical aspects.
Charges: The Service is freely available to all general
practitioners and health professionals. However, a
nominal charge of £3.00 will be made to outside organi-
zations and institutions.
Senior Information Officer: Miss Mary-Anne Piggott.

Further details from: 14 Princes Gate, Hyde Park,
London SW7 1PU. Tel: 01-581 3232.
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