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SUMMARY The general practice teaching clinic at the
Chinese University of Hong Kong uses a microcomputer-
based medical record system. To implement a uniform and
up-to-date health maintenance programme, a set of protocols
has been written for a list of health maintenance items, and
the computer has been programmed to identify the items
which should be carried out at each patient encounter. Over
a period of 16 months, after the start of this programme,
99% of the 1120 clinic patients had a minimum of two items
performed. Of a selected sample of 203 patients 119 attend-
ed the clinic more than once in the same period and 47%
of these patients had all of the health maintenance items
recommended for their age and sex group completed.
Abnormal screening results led to action by the general
practice team. The process of implementing a health main-
tenance programme has helped the team to discuss current
recommendations and to agree on standards. The pro-
gramme has also helped with undergraduate teaching. The
automated opportunistic health maintenance programme is
a practical tool for improving patient care.

Introduction
THE usefulness of the conventional annual check-up has been

challenged because it does not cater for the needs of dif-
ferent age and sex groups. Moreover, the effectiveness of most
of the tests and procedures included in routine eamminations has
not been demonstrated and their optimal frequency has not been
ascertained.' Health protection packages specifically targeted
to age and sex groups and based on procedures which have some
evidence of effectiveness have been recommended.2'-7 Oppor-
tunistic implementation of these health protection packages is
practical and makes optimum use of resources because about
907o of the population see a general practitioner at least once
every five years.8

Periodic health checks can be implemented using a manual9
or check sheet,'.'2'7 and updates can be made as new recommen-
dations become available.'0 However, this method is tedious
and often impractical for busy generl practitioners. Computeriz-

ed health maintenance programmes have been shown to improve
levels of screening. 11-13 This paper describes a scheme based at
the general practice teaching clinic at the Chinese University of
Hong Kong and assesses its success after 16 months.

Method
The clinic began using a computerized problem-oriented medical
record system in January 1986.14 The system comprises an IBM
PC-XT computer with a 10 Mbyte hard disk for mass storage
and an IBM PC compatible machine with two floppy disk drives
in each of the three clinic rooms for data entry. An advanced
relational data base programme (Revelation) was used to generate
the data base functions. Three months after the installation of
the basic medical record system a programme was written to
automate the health maintenance procedures.
The general practice team of four doctors, two nurses and

a receptionist discussed current evidence and recommendations
for opportunistic health maintenance in their weekly meetings.
Thirty recommended health maintenance items were selected on
the basis of recommendations from the College of Family Physi-
cians of Canada,9 from Frame7 and from the authors' research
interests (Table 1). For each item a standardized procedure was
drafted, which is revised periodically. The team members agreed
to adhere to the protocol as closely as possible during their clinic
sessions. Copies of the standardized procedures are kept in the
clinic for easy reference. For each age and sex group, a list of
recommended items was determined by the doctors. The items
are stored in the microcomputer in order of priority. An example
for women aged 20-35 years is shown in Table 2. The lists can
be updated easily as new recommendations are made by the
authorities.

Computer operation
An encounter sheet is generated for each patient visit. The com-
puter searches the patient's data file to determine whether im-
munizations and screening procedures are up to date. All
outstanding items are listed on the encounter sheet in order of
priority. In the clinic, the nurse checks to see whether there are
any items she can carry out, for example, weight, height and
blood pressure measurements or immunization status check.
After these items have been completed, the patient is seen by
the doctor who carries out any other outstanding items.
Although all the outstanding items are listed on the encounter
sheet for each patient visit, the number actually performed
depends on the amount of time available to the nurse or doc-
tor. The health maintenance programme should not interfere
with the normal running of the clinic.

Following the consultation, the results of the health
maintenance items are entered immediately into the patient's data
file by the receptionist, or when they become available. They
are stored in uniform format for easy access in the future. An
entry can also be made on a pending file, which lists patients
requiring special follow-up.
The results presented here are based on the health maintenance

Jou6oal of the Royal College of Generl Practitioners, August 1988

D.H. Chan, Lecturer, N. Chan, Senior Lecturer, C. Chan, Lecturer, G.
Lui, Medical Officer and S.P.B Donnan, Professor, Department of Com-
munity Medicine, Chinese University of Hong Kong.
© Journal of the Royal College of General Practitioners, 1988, 38,
360-362.

360



D.H. Chan, N-F Chan, C. Chan et al.

Table 1. Health maintenance items selected.

Item Possible condition

Implemented (good evidence)
Adult immunization status Tetanus
Advice on accidents Accidents
Antismoking advice Smoking related diseases
Blood pressure Hypertension
Body height Obesity (with body weight)
Body weight Obesity
Breast examination Cancer of breast
Check for postmenopausal

bleeding Cancer of endometrium
Childhood immunization status Diphtheria, whooping

cough, tetanus, polio and
measles

Contraception Unwanted pregnancy
Cover-uncover eye examination Strabismus
Developmental screen Developmental delay
Examination of testes Undescended testes
Head circumference Hydro/microcephaly
Hearing and speech assessment Deafness
Hip examination Congenital dislocation
Nutritional assessment Malnutrition
Oral hygiene Tooth decay
Papanicolaou smear Cancer of cervix
Papanicolaou smear (teenagers) Cervical dysplasia
Rubella status Congenital rubella
Vision check Blindness

Under consideration
Advice on alcohol consumption Alcohol related diseases
Discuss parenthood Child abuse
Marital, family and sexual
adjustment Family dysfunction

Occupational assessment Occupational disease
Osteoporosis risks Osteoporosis
Urinalysis Diabetes and renal diseases

Not implemented (poor evidence)
Hypothyroid screen Hypothyroidism
Stool for occult blood Cancer of colon

Table 2. Health maintenance items recommended for women aged
20-35 years, in order of priority.

Screening
interval

Item (months)

Breast examination 12
Anti-smoking advice 12
Blood pressure 12
Papanicolaou smear 24
Rubella status 60
Body weight (and baseline height) 12
Contraception 1 2
Hearing assessment 12
Oral hygiene 12
Adult immunization status 60
Advice on alcohol consumption 1 2a
Marital, family and sexual adjustment 12a
a Validity of item under review.

records of the 1120 patients who were registered in the com-
puterized system in the 16 months after it was implemented. A
more detailed study has been made of 203 patients selected on
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the basis of the last two digits (00 to 14) of their Hong Kong
identification number. This sample should be fairly represen-
tative of the clinic population.

Results
Of the 1120 patients 392 were male - 35%o were aged 15 years
or less, 530/ 16-65 years and 120/o over 65 years; 728 were female
- 16% aged 15 years or less, 65%o 16-65 years and 18% over
65 years. Ninety nine per cent had at least two health
maintenance items performed and 27% had more than five
(Table 3). Of the selected sample of 203 patients, 119 (59q%) at-
tended the clinic more than once. Of this group the health
maintenance items recommended for their age and sex group
had been completed for 56 patients (47%o). The items that had
the highest completion rate are hypertension (97%o) and obesi-
ty (980/.) (lTble 4). Since there is no official recommendation
for tetanus and polio vaccinations in adults in Hong Kong, it
was not surprising that none of the patients had up-to-date im-
munization status. After reviewing the prevalence data for Hong
Kong the general practice teaching clinic has implemented its
own policy for tetanus immunization among high risk patients.
All the remaining 84 patients (410/) who attended the clinic only
once had a minimum of two items completed (usually blood
pressure and body weight and height measurements).

Table 3. Number of health maintenance items performed among
the 1 120 patients.

No. (%) of
No. of items performed patients

0 0 (0)
1 9 (1)
2 155 (14)
3 316 (28)
4 196 (18)
5 140 (13)

>5 304 (27)

Table 4. Number of patients for whom selected health maintenance
items have been completed among 1 19 patients who attended the
clinic more than once.

No. (%) of patients

Item Item
Item recommended completed

Body weight and height 119 117 (98)
Blood pressure 118 114 (97)
Breast examination 51 33 (65)
Papanicolaou smear 51 23 (45)
Immunization status 101 101 (100)

Of the 1120 patients, 1090 (97%o) had their blood pressure
recorded - 237 were found to have elevated blood pressure and
44 were later diagnosed as having hypertension and are being
treated. Thirty nine men (mean age 54.8 years, standard devia-
tion 15.5 years) and 171 women (mean age 54:2 years, SD 15.7
years) were found to have a body mass index greater than 25.
Of these patients, 11 women under 30 years of age were refer-
red for nutritional assessment and they are being followed up
for continued assessment and counselling. The 56 patients ag-
ed 30-45 years will also be considered for nutritional assessment
if simple intervention by the doctors is not effective. During the
16 months 134 patients had a cervical smear taken. One 37-year-
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old woman was found to have cervical dysplasia and was
followed up.

Discussion
As the clinic was already employing a computerized medical
record system, the implementation of an automated health
maintenance package was relatively easy. The system described
here takes into account the constant changes in local authority
recommendations and the process of establishing an in-house
protocol has allowed the general practice team to discuss cur-
rent literature recommendations and to agree on standards.
The numbers presented here are too small to be of any use

in epidemiological studies. However, they illustrate how an
automated opportunistic health maintenance system can help
with patient care.
The general practice teaching staff have been teaching

undergraduate students the concept of opportunistic health
maintenance and how to implement it during busy consultations.
The present system illustrates to the students both the theory
and practice of opportunistic screening.
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BOOKS AND PAPERS
Doctors on the Move (Occasional Paper 7)
Describes a revolutionary method of organizing a general practice
whereby doctors and nurses move from patient to patient instead of
following traditional consulting room patterns. £3.00

Computers in Primary Care (Occasional Paper 13)
This report from an RCGP working party describes current and future
possibilities for computerizing aspects of care in general practice.£3.00
Trends in General Practice Computing
Covers computerized prescribing, office systems, computers in the
consulting room, attitudes of patients and future developments. An
easy-to-read introduction to the subject with plenty to offer those
already committed. £12.50

INFORMATION FOLDERS
Age/Sex Registers
Describes the different types of register, their functions and
applications, and how to construct and operate one. Suggestions are
made on more advanced registers, and computer applications.

£3.00 (£4.00 non-members)

Entering General Practice
Describes most aspects of entry to general practice for trainees and
young GPs, including how to present a CV, how applicants may be
assessed by a practice, and how they should assess a practice. There
are monographs to help women GPs in full time practice or job
sharing. £3.00 (£4.00 non-members)
Practice Premises
Concerned mainly with altering or adding to existing premises, the
folder contains flow sheets, a possible timetable, and various checklists
of equipment and furnishings. Suggestions are made on the financing
of premises. £3.00 (£4.00 non-members)
Appointment Systems
Based on the work of the original Practice Organization Committee of
Council, the folder covers the amount of time which should be pro-
vided for each list size, different booking systems and common faults,
together with suggestions on how to adjust an appointment system
which is not working properly. £3.00 (£4.00 non-members)
Medical Records
Provides a wide ranging view of medical record keeping, describing
the basic components of the good medical record and suggesting how
practice records might be improved in a stepwise progression. Different
authors discuss different formats for records and the place of interact-
ing specialist registers and recall systems. £5.00 (£6.00 non-members)
Patient Information Booklets
Written largely by the College's Patient Liaison Group, this folder has
many useful suggestions for the content and presentation of patient
information booklets, together with a useful section on the constraints
of advertising. £6.00 (£7.00 non-members)

VIDEO
Management in Practice
Produced jointly by the RCGP and MSD Foundation, the package
consists of a video and supporting course book. It is the first
management video that has been specifically designed for use in
general practice by all members of the primary care team. A diabetes
mini-clinic is used to illustrate the management problems that can
result when new initiatives are not properly thought through.

£19.50 (additional course books £4.50)

RECORD CARDS
A range of medical record cards and other items are available, including:
age-sex register cards, menstruation cards, pink summary cards,
obstetric cards, medical summary problem orientated cards (BD1),
family and personal history cards (BD2A), drug treatment cards
(BD3A), repeat prescription cards (BD3B), flow sheets (BD4), patient
questionnaires, pre-school record cards, personal history cards. Prices
on request.
All the above can be obtained from the Central Sales Office, Royal
College of General Practitioners, 14 Princes Gate, London SW7 1PU.
Prices include postage. Payment should be made with order. Access
and Visa welcome.
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