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Providing information and detecting concerns

about health in general practice populations using
a computer system in the waiting area

IAN STANLEY

BRIAN TONGUE

SUMMARY Theoretical and practical problems for general
practice exist following the increased emphasis placed upon
preventive care in the 1990 contract for general practitioners.
In particular, the risk that questionable systematic activity
is encouraged while opportunistic prevention is discourag-
ed, suggests the need for better targeted and more efficient
methods of health promotion. This paper describes computer
software which provides a broad range of information about
health on a patient-dedicated terminal in general practice
waiting areas. The software is interactive and monitors both
the level of use of the component parts of the database and
specific information sought but not found. In this way the
system generates an indicator of 'health concerns' in the
practice population. Experience of the system at four con-
trasting sites in Merseyside is reported. Data from the first
year suggest that site-specific differences in use and perceiv-
ed need are emerging, and could lead to an information
source which evolves in response to local demand. In addi-
tion, the system should provide a resource for opportunistic
prevention in primary care and a way of monitoring the
emergence of new concerns about health.

Introduction
ENERAL practice in the United Kingdom, with its tradi-

Jtional strengths of frequent patient contact' and continui-
ty of care2 has long been recognized as a natural setting for
disease prevention.3 Recent changes in the contract4 for general
practitioners are designed to increase the emphasis on systematic
aspects of this work (screening, health promotion), alongside
the traditional and powerful role of general practitioners in
opportunistic prevention.5

It is too early to know if this new emphasis in preventive care
by general practitioners is likely to prove effective; indeed, in
what sense can this term be used about.health promotion ac-
tivities, given that we have so few outcome measures and little
agreement about what constitutes health?6 Moreover, evalua-
tion is made more complex by external inputs into the process:
broadcast health education (including posters and the media),
social networks and more intangible influences create a constant-
ly evolving spectrum of awareness in our society of health-related
issues and expectations.7

Certainly there are worries among general practitioners in the
UK that recently the balance in preventive care has shifted too
far towards clinics for the 'worried well'8 and screening cam-
paigns that fail to reach minimum scientific criteria for such
activity.9 It would be ironic if the new contract, by rewarding

general practitioners for systematic activity, reduced the time
available for 'routine' consultations and thereby undermined ap-
propriate and effective Qpportunistic prevention.'0 It has been
argued that much systematic prevention can be delegated to
nurses and other staff - they are often more interested in and
sympathetic to this work than general practitioners." However,
even if funding of ancillary staff had not been cash-limited under
the new contract, there would remain a responsibility upon
general practice to ensure that staff time is used effectively and
efficiently.

In this situation of theoretical and practical confusion, two
important questions arise. First, how can general practice pro-
vide well-targeted health information efficiently? Secondly, how
should it monitor evolving need in the population for preventive
help and advice?
An efficient system would exploit the high levels of contact

between patients and their general practitioners; provide access
to information which raises general awareness and meets in-
dividual need; and, while complementing health promotion by
health care professionals, be available for access by those who
do not wish to raise emotive issues directly with doctors or
nurses. If such a system also monitored the range of advice be-
ing sought then it would generate a crude index of 'health con-
cerns' among the practice population. Over time such an index
would serve two purposes:i reflect the success with which health
promotion activity is currently being pursued; and alert health
care professionals to emerging areas of concern. In this way the
system might help general practice to become more effective in
health promotion through activity at the upper end of the six
levels described by Stott.12

This paper describes an approach to health promotion in
general practice based on these principles which has been
evaluated at four contrasting sites in Merseyside. Computer soft-
ware (ELFIN) designed for use at a patient-dedicated terminal
in the waiting areas of health centres, provides access to a broad
range of health related information at a number of levels of
detail. The pattern of use of the terminal by an individual is
automatically logged and, along with data given by the user,
provides a- profile of the information being sought. Aggregate
data from ELFIN, reflecting health concerns in different age
and sex groups, can be made available to health centre staff on
a regular basis.

System overview
The ELFIN system consists of a stand-alone IBM PC AT com-

patible microcomputer, and purpose-designed software which,
on demand, presents health education material to the user. The
visible equipment comprises a colour graphics visual display unit
(VGA) and a simplified keyboard, through which the user in-
teracts with the s-ystem; a hard disk storage unit is securely stored
inside the system desk on which the visible equipment stands.
The hard disk is used to store the programme data, together with
cumulative data on user choices and responses.
The software cycles through an opening sequence of five

screens which are designed to gain the attention of patients in
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the waiting area. Colour is used throughout to make the screens
attractive and-sy t0 ted.. The triin-al is best located in a
waiting room annexe where it can be seen but used unobtrusively.
The following scresintroduce tbe user t- the keybord and
the keys needed tow operate the sy'tem2ITWis introductory sec-'
tion may be by-passed by th9se users who are baready familiar
with the system. At this stage users are asked for an identifying
name which need not be their own and for information about
their age and sex. Users are then presented with a main menu
(Figure 1(a)). On making a selection a second level index ap-
pears (Figure 1(b)) and on selecting a subsection a number of
screens will appear (Figure 1(c)),' onto which'text is added a
paragraph at a time. In this way each screen presents a digesti-
ble amount of information at' entry, and new information is
revealed at a rate controlled by the user. Each choice from a menu
is logged by the system. Upon choosing to leave the system, the
user is asked to complete a short questionnaire on the value and
ease of use of the system, and a response page is provided for
entering items of health information sought but not found.
The responses and menu choices made by the user are retrieved

from the computer either directly or using a modem and the
public telephone system. The data is collected and analysed by
the department of general practice at th-e University of Liver-
pool and graphical output prepared showing the patterns of use
of the ELFIN system, which can then be made available to the
primary care team members at each location.

Data extraction
Both methods of data retrieval have been used successfully.
However, it has been found that the use of high speed modems
may be necessary if remote retrieval of information over con-
siderable distances is contemplated. A telephone link can also
be used to update the information on the ELFINcomputer from
the host computer, but this would certainly require the use of
a high speed modem.
Once captured the data are imported directly into a database

programme and stored in a holding file. This file is then
manipulated within the database to remove invalid menu choices
and responses. Each record is stripped of fields of information
which are not needed for analysis; an additional field is added,
which contains coding by age and sex. This reduced data set
is then stored in a main database file alongside data from the
same site awaiting analysis. A similar file is maintained for each
of the ELFIN sites, and interrogation of these files using various
'query by example' criteria provides data about the patterns of
use at each site, by the various age and sex groups.
Data on patterns of use are transferred to a spreadsheet ap-

plication, where some mathematical manipulation takes place,
before they are imported into a business graphics programme.

Data analysis
ELFIN generates data in three broad areas: patterns of use of
the system, the users' views of its accessibility and value, and
basic characteristics of users. Thus each installation provides
data which are both site specific and reflect general
characteristics of this approach to health promotion.

Currently we have experience:of the operation of ELFIN at
four sites in Merseyside chosen to reflect catc-ment populations
with differing socioeconomic characteristics Thus, Old Swan
lies at the inner-city/suburban boundary and is demographicaily
average for the city of Liverpool; Speke is an economically
deprived outlying council estate; Maghull is a prosperous suburb
largely comprising modern owner-occupied housing; and
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Figure 1. Main menu and examples of subsequent screens.

Moreton is a settled community on the Wirral peninsula within
easy commuting distance of Liverpool.

Patterns of use

In 1990 each system was accessed a mean of 126 times per month
with wide intersite variation (73-218). At the end of 1990
Maghull was showing considerably higher levels of use than the
other sites but as yet we have insufficient experience to know
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if this difference is stable or whether trends in the patterns of
use will emerge.

Figure 2 shows the choices made by users from the main menu.
While overall patterns of choice are strikingly similar at each
site certain differences are statistically significant (P<0.01, chi
square test). Patients in Speke showed the greatest interest in
family planning advice and patients in Old Swan showed the
greatest interest in reading about sexually transmitted disease.
Patients in Moreton showed the least interest in reading about
sexually transmitted disease and patients in Speke showed least
interest in the prevention of cancer.

Similar data were available for each of the submenus and
generally the patterns were similar with no statistically sihifi-
cant differences emerging between sites for eight of' the
submenus. However, the choices made from the lifestyle submenu
did show statistically significant differences between sites
(P<0.01, chi square test) in relatio'n to coronary risk, diet' and
drugs (Figure 3).

Users' views of ELFIN
Two specific questions were asked of each user. (1) How easy
was the system to use? (2) How valuable did"you find it? In
addition users were asked to suggest additional areas of health >
information which they would like to see on the system.

Strikingly similar views of the ease of use and value ofELFIN
emerged from the four sites. On a five point scale from very
hard to very easy between 43%o and 58%o of users rated the
system as very easy to use and only 13-18%/o as very hard.
Similarly 31-43o of users felt the system was very good and
15-260%o very bad. This is encouraging, and more so if com-
parison is made between the levels of exploration of the system
by those who classify ELFIN as 'very hard' and 'very bad' and
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those who classify it as 'very easy' and 'very good'. A random
sample of users nominating each of these four categories shows
that in terms of numbers of pages of information examined,
those users opting for 'very hard' or 'very bad' have reached
these conclusions after significantly less exploration (P<0.05,
one-tailed t-test). As yet we have insufficient data to link in-
dividual dissatisfaction with ELFIN to specific deficiencies in
the databise. This will, however, form an important element of
feedback from users at each site.
At each of the four sites a number of users suggested addi-

tional areas of health related information which they believe that
ELFIN should contain. A typical list for any one site will in-
clude items oitwo kinds: genuinely new ideas and items which
althoug4 already presentIon the system have either not been
located or if found are in$ufficiently detailed for the user. Ex-
amples of newideas from the Old Swan site are: ear infections,
euthanasia, mental hadicap, welfare rights, diabetic diets, ar-
thritis, anorexia nervosa, genetic defects, colic, eiing primose
oil, deafness,--homoeopathy, menopaase, pregienstrual tension,
hormone replacement therapy, aIhma, head lice, allergies, and
school he&lth. Examples of items alridy present but probably
needing greaW emphasi-or more detail ar&.''prevention of the
acquired imnmune defiiciency syndrome, weight problems, exer-
cise and schizophrenia.

In terms of current health concerns both aspectsof feedback
from users fort an impo.tant element in the'dialogue between
health care providers and their catchment populations. Although
the expressed level of need for additional information varies
significantly between sites (P<0.01, chi square test) (Figure 2),
it is too early to say that the content of such need is significant-
ly different between them. However, our impression on inspec-
tion of the data is that site specific differences in content are
emerging.

Figure 2. Comparative levels of use of the categories of the main menu (see Figure 1(a)) at the four sites together with the percentage
of users expressing a need for further information (n = total number of users).
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Figure 3. Choices made on the lifestyle submenu at the four sites (n = total number of times use made of the submenu).

Characteristics of users

On the basis of data from 3970 users, sex was not found to be
a significant determinant of use or of need for additional
information.
Not surprisingly the age distribution of ELFIN users showe

a marked skew towards youth, although all age groups are
represented. This finding reflects access to the system through
a keyboard and the considerably greater familiarity of-younger
age groups with computers. When the data on patterns of use
were sorted by age group the following significant differences
(P<0.01, chi square test) emerged. Users under 16 years of age
showed more interest in child health and dental health and less
interest in lifestyle and cancer prevention than older users. Users
under 25 years of age showed less interest in lifestyle and cancer
prevention and expressed less need for further information than
older users, while users aged 35 years and over showed less in-
terest in family planning, child health and dental health and more
interest in lifestyle, cancer prevention and mental health than
younger users.

In terms of ease of use and value, the sexes were equally divid-
ed between the categories. Surprisingly, no significant differences
emerged between age groups in their perd*ptions of ease of use
of ELFIN.

Discussion
There is good evidence that patients find video screens and com-
puter terminals effective devices fo* gathering Information.13,14
A number of surveys have shown that as communication chan-
nels they are preferred to printed formats, and for certain issues
are more acceptable than health care professionals.'5

Since ELFIN is designed to be an interactive system with the
potential to evolve in directions suggested by users at a given
site, it was clearly important to start with a broadly based struc-

ture. For reasons of expediency we chose the health promotion
priorities of the Mersey region'6 and adapted pre-existing
printed material to the computer screen. This approach is less
than ideal for primary care and may have resulted in a system
with strategic rather than pragmatic goals for health promotion,
and a tendency to use middleclass vocabulary.
Our major aim has been to begin the dialogue with users of

primary care about their health concerns in a more systematic
way than is possible with the opportunism of consultation. We
are emphatic that this is only a beginning for two reasons. First,
current compuiter technology and particularly the user-machine
interface in the.form of a keyboard, is in some ways unsatisfac-
tory, and secoAidly, because the unsupervised nature of data
gathering by ELFIN must raise questions about its reliability.
The level of use of ELFIN may seem modest in relation to

numbers- passing through a general practice waiting area.
However, there is evidencifrom North America that use of such
a system grows slowly.'7 Moreover, even at present levels some
1500 users wil access the ystem at each site in a year. This com-
pares favourably with a weekly health promotion clinic in general
practice wjhich to qualify "for remuneration must attract about
500 patients *r annum. The age spectrum of ELFIN users is
predictab gien th technology. Access via a touch sensitive

screen rather than a keyboard represents-an increasingly available
aWd economically feasible alternative, and we expect to see them
used in this ar6a before long. However, the attraction ofELFIN
in #ts present format-to young people represents a real oppor-
t4ity tQ transfer he.lth-melated information to an age group
with its own lproblems;18 and to encourage healthy behaviour
patterns in later life.

Given the potential of users to access the system and to input
data both unsupervised and anonymously, we do not believe that
too much reliance. should be placed on its quality. Thus, while
even one expression of a specific need should be considered, the
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modification of the database at a particular site should probably
await more substantial support. Nevertheless, on the basis of
these findings we suggest that clear messages about health con-
cerns in the catchment population will gradually emerge from
the study of local patterns of use and expressed need. With the
present set-up it is possible, through remote data extraction and
database modification, to amend what is available through
ELFIN generally and at each site. This approach while ap-
propriate to initial development of the system, omits the im-
portant phase of consideration by the primary health care team
at a particular site. Local review of user data and on-site
modification of available information is feasible and would be
the preferred approach.

Finally, our experience to date suggests that general practi-
tioners should consider the waiting area as an important forum
for communication with the practice population including some
individuals who are not currently in contact with health care
professionals. We have reported elsewhere an electronic infor-
mation system providing details of personnel, clinic times and
so on,'9 and ELFIN should be seen as complementary to this.
We have had problems with minor vandalism at only one of the
ELFIN sites, where through unrelated factors, reception staff
felt no sense of ownership of the system. While tolerable in itself
the damage was symptomatic of unsatisfactory relationships
between patients and practice, and led us to withdraw the
equipment. Such adverse circumstances are rare and should not
be seen as an argument against the overwhelming majority of
practices using unsupervised information technology in the
waiting area.20
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