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Abstract
Study objective - Dutch public health ser-
vices are charged with collective pre-
ventive care for the population - care that
should, by law, be based on epidemio-
logical data. General practices potentially
offer important data for this purpose,
particularly since more and more use a
computer. This study aimed to assess
whether it is possible to obtain useful epi-
demiological data from this source.
Design - In 1990, the Rotterdam Muni-
cipal Health Service, in collaboration with
the Erasmus University Rotterdam,
started a computerised sentinal practice
network. The main features of this and a
specific small investigation are described.
Setting - The following institutions co-
operate in the network: Municipal Health
Service Rotterdam Area; Departments of
General Practice and of Medical In-
formatics, Erasmus University Rot-
terdam; Rotterdam District Association of
General Practitioners.
Patients - Data are currently collected
from 20 general practitioners and >40 000
patients. In a specific project, the dis-
tribution of cardiovascular risk factors in
different ethnic groups was compared.
Main results - It was possible to build
up a regional epidemiological registration
system in this manner. In the cardio-
vascular project we found striking differ-
ences between ethnic groups. The risk
profile for Turkish men, in particular, was
less favourable. The health service also
uses the system to improve cooperation
between public health and primary health
care (for example, in cervical screening,
influenza vaccination).
Conclusion - Computerised general prac-
tices offer great possibilities for research
and for preventive activities in which pub-
lic health care and general practitioners
can cooperate.

( Epidemiol Community Health 1995;49:231-233)

In The Netherlands, the municipal health ser-
vices are charged with the collective preventive
care of their population.' The basis of the
preventive activities is - or should be - know-
ledge of the health of the local population. For
this purpose the health services use data from

epidemiological research such as health sur-
veys, hospital discharge figures, and specific
investigations. Until now, information about
primary care has been difficult to obtain.

General practitioners (GPs) play an im-
portant role in the Dutch health care system.
All inhabitants of The Netherlands are on the
list of a GP. When a patient is ill he or she first
consults the GP who will then, if necessary,
refer them to a specialist and hospital. Many
sick patients are not seen by specialists, there-
fore but by the GP only. Where they are seen
by a specialist, the GP retains the role of co-
ordinator of the patient's care and will be ad-
vised about findings and treatment plans. GP's
therefore are a potentially important source of
epidemiological information.
A major problem has always been the ac-

cessibility of these data. In the 1980s, many
Dutch GPs started using computers to record
patient information. Currently, over 75% use
a computer, and more than 25% use the so-
called module, the part of the program used to
record medical data.2

Against this background, the Municipal
Health Service Rotterdam decided in 1990 to
start a registration system, using computerised
practices in the region. The collaboration ofthe
Departments of General Practice and Medical
Informatics of Erasmus University Rotterdam
was also obtained. This sentinel practice net-
work offers epidemiological information to the
health service and the possibility of scientific
research by the university departments. The
network is called: "Rotterdam's HuisArtsen
project" (ROHAPRO) which means Rot-
terdam General Practitioners Project.

Other Dutch university departments of gen-
eral practice have built up comparable re-
gistration networks,34 but nowhere else is the
public health service involved in such a net-
work. The cooperation between the Municipal
Health Service Rotterdam area, the De-
partment of General Practice, Erasmus Uni-
versity Rotterdam, and the participating GP is
unique in The Netherlands.

Data collection
Data are currently collected from 14 practices
with 20 GPs, including more than 40 000
patients. Four times a year the GPs send a
floppy disk to the municipal health service.
This contains two types ofdata on their patients
- background variables and medical data.
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BACKGROUND VARIABLES

The background variables are the following:
* Patient number (assigned by the practice

computer);
* Sex;
* Age;
* Postal code;
* Country of origin;
* Ethnic background;
* Form of insurance (national health or pri-

vate: every Dutch citizen with an income
below a certain level is insured by the national
health insurance; private insurance is re-

quired above that income level);
* Level of education;
* Entrance date to the GP practice;
* Date of leaving the practice if this has oc-

curred;
* Reason for leaving.

MEDICAL DATA

The medical data mainly consist of the dis-
orders recorded on the so-called "problem list"5
of major social and medical disorders. These
problems include: chronic problems (that is,
lasting more than half a year) and problems
that are ofpermanent importance in themselves
or because of possible complications. Problems
that recur more than three times within half a

year are also listed. The problems are recorded
with the date of first diagnosis, the date of
ending (if applicable), the GP's description of
the problem, and the diagnoses, coded ac-

cording to the International Classification of
Primary Care (ICPC).6 Other medical data
include laboratory findings, blood pressure,

body mass index, number of cigarettes smoked
daily, and average daily alcohol intake (required
for the cardiovascular risk factor and ethnicity
project below).
The GPs agreed to complete these data,

especially the background variables and the
problem lists, which also include historical
medical information from before the start of
the project, for three years.
The population in the central data base cre-

ated in this way, shows about the same dis-
tribution in terms of age, sex, and ethnic
background as the total population ofthe region.

Because there is always a considerable vari-
ation in morbidity and registration amongst
practices, the municipal health service aims to

enlarge the number of participating practices
from 14 to 25 or 30 to increase the rep-
resentativity of the findings.7
The participating GPs no longer record

patient information on written records so data
on the reasons for consultation, complaints,
symptoms, diagnoses, referrals, laboratory
findings, medication etc, are entered on the
computer too. This means that the project
may be extended in the future and offers the
possibility of addressing a wide variety of re-

search questions.

Quality control
Four instruments are used to assess and in-
crease the quality of the data.

Firstly, monthly meetings of participating
GPs are held, during which specific registration

questions based on their experience are dis-
cussed. The GPs can ask questions on their
own initiative or may be asked by the municipal
health service to present a specific problem that
they have recorded on a problem list. Two
types of questions are dealt with during these
meetings. The first type is along the line of:
"Should I or should I not record a problem on
the problem list in this specific situation?" The
second type can be characterised by: "Which
label should I give to this problem?" For the
second type of question the diagnostic criteria,
as defined in some protocols of the Dutch
College of General Practitioners,8 are helpful.
The second instrument is the ICPC software

module. The Departments of Medical In-
formatics and General Practice, Erasmus Uni-
versity participated in a project to develop this
module. It consists of a thesaurus and a search
algorithm to define the most probable ICPC
code. The module is now available to all in-
terested Dutch GPs. This ICPC software mod-
ule is operational in most participating
practices. It helps the GPs find the most ap-
propriate ICPC code, given their description
of the problem, and its use increases the coding
uniformity among the participating doctors.

Thirdly, the municipal health service carries
out data checks on the files received from the
GPs every three months. Missing and in-
consistent data are controlled for.

Finally, there are several data checks. At this
moment, for example, the accuracy of the vital
status of the patients included in the registry
is being assessed, and the designated ICPC
codes of causes of death are being validated.

Project: cardiovascular risk factors and
ethnicity
Little is known about the distribution of cardio-
vascular (CV) risk factors, morbidity, and mor-
tality within the different ethnic groups in The
Netherlands. The most important ethnic mi-
norities in Rotterdam are as follows: people
from Surinam (a former Dutch colony in South
America), Turkey, Morocco, and Asia (pre-
dominantly from Indonesia and China).
At the beginning of 1992, six GPs who had

participated in the project from the start and
with whom about 28 000 patients were re-
gistered, were asked to record prospectively the
CV risk factors in all men aged 40-70 years
who consulted them. Data included body mass
index, smoking habits, alcohol use, history of
ischaemic heart disease, family history of isch-
aemic heart disease, blood pressure, and serum
cholesterol concentration. In this pilot study
we aimed at assessing whether the GPs could
record information for specific projects in ad-
dition to their regular data recording.
The data presented are restricted to men

aged 40-55 years because there were very few
Moroccan and Turkish men older than 55
years. At the start of the project about 25% of
their CV risk factors were registered in the
computers of the participating GPs. The situ-
ation in mid 1994 is presented in the table.
The study population consisted of 2503 men

aged 40-55 years. The ethnic background is
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Cardiovascular nisk factors in relation to ethnicity in men aged 40-55 years

Country of No* Hyerteniont Body mass index Cigarette Hypercholesterol-
origin (%) >30 kglm2 (%) smokers (%) aemia (%)t

Netherlands 1961 9 13 42 9
Surinam 44 20j 5 30 7
Morocco 40 -§ 17 54 -§
Turkey 44 17 30* 73* -§
Asia 54 7 -§ 40 10
Totalll 2503 10 13 42 9

* Values are known for from 38% (body mass index) to 76% (hypertension).
t According to the criteria of the Dutch College of General Practitioners: diastolic pressure
. 95 mmHg, assessed at least five visits with two measures at each visit, over a period of three
to six months; or diastolic pressure 2 105 mmHg, assessed during at least three visits with two
measures in each visit, over a period of some weeks to three months.
t Significant difference from the percentage of the Dutch men (p<0.05).
§ Number of patients with known value too small.
11 Including other lands of origin.

known for 2258 men: there were 1961 Dutch,
54 Asian, 44 Surinam, 40 Moroccan and 44
Turkish men. Risk factors were recorded ran-
ging from 38% (body mass index) to 76%
(blood pressure). Although the numbers of
patients in some of the ethnic groups are still
relatively small, striking differences are ap-
parent. A significantly higher proportion of
Turkish men smoke or have a body mass index
>30 kg/m2, or both, compared with Dutch men
aged 40-55 years. Significantly more men from
Surinam have hypertension.
The project has now been extended to in-

clude more GPs and therefore more patients
from the ethnic minority groups.

The central data base as a starting point
of research and prevention
As mentioned in the section on data collection,
more data than are being used routinely are
available from the GP's practice computers.
For example, the central data base can be
used to identify patients according to certain
diagnoses or symptoms (or, soon, prescribed
medications) to initiate specific research pro-
jects.
There are also, however, possibilities beyond

the area of scientific research. The CV project,
for example, is not only a scientific project. The
Municipal Health Service Rotterdam will use
the results to prepare preventive activities
aimed at the different ethnic minority groups
which are generally in a disadvantageous socio-
economic and health position.
Computerised practices not only offer the

opportunity for investigations but also enable
the initiation of new preventive activities and
the improvement of existing ones. The GPs
can develop and implement these themselves,
but the municipal health service can support
them. In the CV project, the municipal health
service was able to provide doctors with a list
of patients with unknown serum cholesterol
concentrations, although according to the cho-
lesterol protocol of the Dutch College of Gen-
eral Practitioners8 this should have been
measured.
Another example is cervical cancer screening.

In most parts of The Netherlands, screening
is carried out by the local Municipal Health
Service, which invites women aged 35-53 years
(by a personal letter) to contact their physician
for a cervical smear. In Rotterdam, the response
is about 50%, as it is elsewhere in The Neth-

erlands. In fact, more than 50% of the women
are protected, because the 50% non-response
rate includes women who have had a recent
smear or who have had a hysterectomy. The
response is still too low, however, since it is
known that the a priori risk of cervical cancer
is higher in non-responders than responders.
One of the practices in our region has a postal
reminder system and achieves a response of
about 80%.9 Together with some of the com-
puterised practices, the Municipal Health Ser-
vice Rotterdam is implementing a system in
which a reminder letter will be sent by the GP
to women on his list who have not responded
to the invitation from the health service. The
central data base of ROHAPRO has therefore
enabled efficient tracing of women who had
not responded to an invitation to visit their GP.
With the availability of computerised general

practices, additional possibilities for other com-
munity based projects, such as a call and re-
minder system for influenza vaccination, are
offered. Non-response (who and why) can be
monitored and follow up research within the
data base'0 can be performed.
Other possibilities are considered, varying

from more intensive communication between
the health service and the GP to the installation
of electronic mail for the notification of in-
fectious diseases. If these diseases are recorded
properly, it would even be possible to make
notifications completely automatic.
We believe that a computerised network of

general practices, such as ROHAPRO, offers
many opportunities to strengthen the link be-
tween public and primary health care and to
improve the prevention activities of both GPs
and the public health services.
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