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I

n the UK and The Netherlands, where patients do not
have direct access to specialized types of care, the variation in general practitioners' (GPs') referral rates to
consultants has been studied for many years. This interest
in variation is related to 2 concerns. Firstly, referrals to
secondary care trigger the use of expensive resources and,
secondly, variation in referral rates might reflect differences in the quality of care, in the sense that some doctors
may refer too few patients or that others refer too many.''
The variation in the number of referrals in relation to the
number of enlisted patients or the number of doctorpatient encounters has been analysed in terms of doctor,
patient or practice characteristics.3 This approach has not
been very fruitful explaining variation.4'5 Wilkin and
Smith5 therefore, argued that more sophisticated models
of referral decisions should be developed. It is argued by
other authors too1'3'6'7 that referral is a complex process,
involving the interaction of both social and psychological
factors. For that reason it is seen as more appropriate to
explore the process of decision making, e.g. through indepth interviews,8 or by examining small numbers of
actual consultations or referrals.3'6
Without questioning this it should be pointed out that a
lack of this type of model may not have been the only
reason why previous studies have failed to come up with
explanations of variation in referral rates. For one thing,
appropriate data sets for analysing the variation in referral
rates are rare. One needs morbidity-specific information
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collected at the level of doctor-patient contacts. In looking at differences in the referral rates, failure to adjust for
case mix can lead to overestimates of interdoctor variation.9 Wilkin and Smith,5 though, were able to obtain
morbidity-specific data, but still they could not detect
meaningful differences between doctors with a high and
doctors with a low referral rate. Unfortunately, Wilkin
and Smith5 could not distinguish between different types
of referral. In addition, no record was made of the speciality to which patients were referred and, finally, diseases
were coded in 1CD, but it was unclear how serious or
life-threatening a patient's condition was. More importantly, Wilkin and Smith5 lacked the opportunity to analyse their data set in a statistically refined way. Until
recently, one was left with only 2 choices for analysing a
data set such as that of Wilkin and Smith:5 data could be
analysed either at the level of patients (with doctor's and
practice characteristics distributed over the patients) or
at the level of doctors (with patient's and case characteristics aggregated to the level of doctors). This posed the
problem of either overestimating the effect of doctor
characteristics or losing valuable information on patient
characteristics.'°Today, however, it is possible to analyse
a large data set with patient- and case-specific characteristics nested within doctors and their practices, using
multilevel analysis (MLA). In MLA, the effects of doctor
characteristics and patient characteristics, as well as their
interaction effects, are processed simultaneously, producing regression parameters. This enables a more refined
statistical testing of hypotheses formulated with regard to
the process of referring.
This article aims at using MLA in order to analyse a large
data set on GPs' referrals to specialists in internal medicine. The main hypothesis that will be tested using this
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In this article multilevel analysis (MLA) is used in order to analyse a large data set on general practitioners' (GPs')
referrals to specialists in internal medicine. The hypothesis is tested that patients' morbidity is the main determinant
of GPs' referral rates. From a Dutch survey among 161 GPs, referrals to specialists in internal medicine were selected.
The results corroborate the main hypothesis: approximately half of the variation in the overall chance of being
referred is associated with patient characteristics and approximately 45% with patients' morbidity measured in terms
of the GPs' diagnosis. Referral chances differ mainly with diagnosis, which implies that the variation in the referral
rates reflects a variation in case mix rather than differences in the quality of care or efficiency. The only doctor or
practice characteristics that affect referral chances are the number of instruments available in a practice (more
instruments, fewer referrals) and GPs' list sizes (larger lists, more referrals).
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new technique is that patients' morbidity is the most
important determinant of GPs' referral rates.

PECULIARITIES OF THE DUTCH REFERRAL SYSTEM
Before a research question and hypotheses can be formulated, it is necessary to point out one specific feature of
the Dutch referral system at the time of data collection
(1987-1988). In The Netherlands, people earning an
income below a certain level are publicly insured, while
people earning an income above that level (approximately 39% of the population) take out private health
insurance. The relevant differences between the publicly
and privately insured are in the payment system for GPs
(for publicly insured they receive a flat capitation payment and for privately insured a payment per session) and
in the referral system. The privately insured are referred
'for life', whereas for publicly insured patients, in 1987—
1988 a referral from a GP to a consultant was 'valid' for
only one year. If a patient needed specialist treatment for
a longer period, the referral had to be renewed after one
year. When looking at determinants of GPs' referrals to
consultants, it is important to differentiate between these
renewals of referral (which are often specialist initiated)
and genuinely new referrals, since the former might measure specialist rather than GP behaviour. By the same
token, administrative referrals that are made after the
patient has been treated by a specialist should be distinguished from 'new' referrals. In the case of an emergency,
publicly insured patients may be seen by a specialist
without having been referred by their GP. However, in
order to be reimbursed by the sickness fund for having
treated those patients, the specialist needs a referral card
signed by the GP. This card is then issued afterwards.
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THEORIES ON REFERRAL BEHAVIOUR
A large number of factors may influence GPs' referral
decisions. 11 ' 12 Newton et al. 3 listed them systematically
for different levels of aggregation. They distinguish between the following.
• Doctor-associated factors (e.g. doctors' conception of
care).
• Patient-associated factors (e.g. age, sex and class).
• Case-specific factors (e.g. the nature of a condition and
percieved seriousness).
• Structural factors (e.g. resources, work-load and practice
organization).
Newton et al. assumed that all types of factors are simultaneously involved in the process of decision making. In
reality, however, some factors may be more important
than others. An independent panel review of referrals,
suggests that it is case-specific factors in the first place that
determine the number of referrals.
This finding is consistent with theories on the determinants of doctors' behaviour, developed by health
economists. Evans 13 modelled physicians as incomplete
professional agents: the doctor acts as a professional agent
on behalf of the patient. However, no physician can ever
be 100% certain which actions are in the patient's best
interest, so the agency relation is incomplete. Evans 13
spoke of a broad zone of uncertainty in which the limits of
efficacy have not yet been scientifically established.
Within this zone, the doctor may pursue their own goals.
Following these theories in this article, it is assumed that
doctors exhibit goal-oriented behaviour. Their first objective is to cure their patients. Whenever there is uncertainty, though, the physician may act in pursuit of their
own goals without encountering ethical constraints. As
far as the subject of referring is concerned, the following
goals that GPs may pursue, were distinguished by Bensing
and Verhaak: 14 i) the GP refers a patient because they do
not know (e.g. they are not sure about their diagnosis or
about different treatment options), ii) the GP refers a
patient because they cannot do what is necessary, and lii)
the GP is able to but does not want to manage the patient
in general practice (e.g. because they lack the time, energy
or patience to deal with a specific patient). The first 2
motives are related to the GP's role as a professional agent:
a GP's behaviour is aimed at the reduction of uncertainty
(motive 1) and at making sure the patient obtains whatever treatment is needed (motive 2). The first motive
typically results in referrals for making or confirming a
diagnosis ('referral for diagnosis'). The second type of
motive typically results in 'referrals for treatment'. Exactly
when a GP decides that they do not know or cannot do
depends on medical standards, task definition, experience
(age) and personal characteristics such as attitude towards
risk taking. Further, GPs working in partnerships have
other means for reducing uncertainty than referring to a
specialist only: they may consult one of their peers, prac2 tising at the same location. 15

The third motive is expected to play a role only if it is not
overruled by case-specific medical considerations based
on a patient's condition. In that case, there is room for
GPs to pursue their own goals. It will be assumed here,
that doctors have at least 2 goals of their own: a high
income and leisure, in some optimal mix. How a GP
reaches that optimal mix, depends largely on their payment system. Under capitation payment a physician maximizes utility by referring patients, rather than treating
patients. Under 'fee for service' a physician maximizes
utility by providing services up to the point where the
time involved in doing so, is worth more to them than the
money they earn. 16 ' 17 It is further assumed that doctors
experience constraints and use resources in pursuing these
goals (a doctor cannot work longer hours than 24 a day
or refer patients to a non-existing hospital).
Finally, in the 1990s it is necessary to add a fourth motive
for referral: the patient does not want to be treated by the
GP, but insists on being referred to a consultant. It can be
argued that patients with a higher level of education are
more likely to ask for a referral than patients with a lower
level of education. It has further been demonstrated that
referrals on the patient's initiative occur more frequently
in big cities than in smaller cities or rural areas.
All in all, we expect that patients' morbidity is the most
important determinant of the number of referrals. Doctor
or patient characteristics such as insurance status play a role
only within the boundaries set by case-specific factors.

Variation in referral rates to specialists

METHOD
Data

The data used in this article are based on the Dutch
National Survey of morbidity and interventions in general practice.19 This study was based on a random non-

proportionally stratified sample of the 5,826 GPs practising in The Netherlands on 1 January 1987. The participating 161 GPs, working in 102 practices, were stratified
by region, urbanization and distance from the nearest
hospital. GPs and their practice assistants participating in
the study recorded all their patient contacts during a 3
month period (n=387,250). Apart from this registration of
contacts, the survey included a patient registration in which

information was collected on the age, sex, insurance
status, education, etc., of all the patients enlisted with
participating GPs. In addition to that, a questionnaire
among all the 161 participating GPs was used to measure,
for instance, attitudes, task definition, practice organization, etc.
In order to correct for seasonal variation in the registration of contacts, the participating GPs were subdivided
into 4 groups which recorded contacts in subsequent 3
month periods between April 1987 and March 1988.
Apart from encounter data (nature of encounter, treatment and diagnostic tests provided and prescriptions and
referrals made), the reason(s) for encounter were registered, as well as the probability diagnosis or working
hypothesis. Diagnoses and reasons for encounter were
coded into ICPC afterwards. A special effort has been
made to construct episodes of illness afterwards. Within
one episode, one or more encounters can take place.19 In
constructing the episodes of illness, the diagnosis of the
last encounter is adhered to as the diagnosis for the whole
episode.
For this article, first all the episodes of illness were selected
from the registration of contacts in which a referral was
made to a specialist in internal medicine, including the
following related and subspecialisms: paediatrics, stomach, intestinal and metabolic diseases, cardiology and
lung diseases (n=4,803). The diagnoses with which GPs
had referred patients to specialists in internal medicine
were analysed. Referrals included both in-patient and
out-patient referrals.
Ten diagnoses each represent 1.5% or more of all the
referrals to internal medicine. The diagnosis that occurred
most frequently in this top 10 was angina pectoris (250
episodes), followed by diabetes (219 episodes) and by an
old or healed infarction (170 episodes). The remaining 7
diagnoses in the top 10 are asthma (136 episodes), heart
failure (131 episodes), chronic respiratory diseases other
than asthma (127 episodes), uncomplicated hypertension
(110episodes), acute myocardial infarction (88episodes),
acute bronchitis (80 episodes) and general weakness (74
episodes). These 10 diagnoses cumulatively represent
28.7% of the referrals to internal medicine.
Subsequently, a second data set was retrieved from the
Dutch National Survey, now selecting on diagnoses. From
the survey, every episode of illness was selected in which
the diagnosis made belonged to the top 10. Episodes of
illness in which no contact between the patient and GP
had taken place (because the patient had only seen the
practice assistant, e.g. for a renewal of prescription or
referral), have been excluded. These episodes amounted
to 10.5% of the total number of selected episodes.
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RESEARCH QUESTION AND HYPOTHESES
In conclusion, the question to be answered here is, to what
extent are GPs' referrals to consultants determined by
patients' morbidity and to what extent are referrals determined by factors that are traditionally used in research,
such as patient characteristics, doctor characteristics and
structural factors? This question will be answered as far as
GPs' referrals to specialists in internal medicine are concerned. Internal medicine has been chosen because the
division in general medicine and internal medicine is not
clear-cut. As a result, differences in task definition as
regards highly prevalent diseases (e.g. hypertension and
diabetes) may profoundly affect GPs' referral decisions.
The hypotheses to be tested are as follows.
• Whether or not a patient is referred to a specialist in
internal medicine depends predominantly on morbidity
as measured by case-specific factors such as the nature
of a disease, perceived seriousness, degree to which the
GP is sure about the diagnosis and age and sex of the
patient.
• Structural factors, representing constraints that doctors
experience and resources that doctors use, can have a
direct effect on referrals. However, doctor-associated
characteristics are expected to only have interaction
effects on the number of referrals.
Based on the assumption of goal-oriented behaviour described above, the following interactions are expected,
i) If a patient's condition is not perceived as serious, the
patient stands a smaller chance of being referred. However, this chance will be higher for patients of GPs with
a narrow task definition, for patients of GPs with a high
work-load, if specialist care and hospital beds are more
easily accessible and for the publicly insured (capitation
payment) than for privately insured (fee for service payment).
ii) If a GP is uncertain about a diagnosis, the patient
stands a higher chance of being referred to a consultant
for diagnosis or for diagnosis plus treatment. However,
this chance will be smaller for patients of older (and,
therefore, presumably more experienced) GPs, GPs who
are more willing to accept risk and uncertainty in their
daily practice and GPs practicing in partnerships, group
practices and health centres.
iii) If a patient's condition is'not perceived as serious, the
patient stands a greater chance of being referred solely on
their own initiative. However, this chance will be smaller
for patients with a lower level of education and patients
living in rural areas.
Finally, there will be a direct effect of patients' insurance
status on the number of 'renewals of referral', since these
renewals are administratively required only for the publicly insured.
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Operationalizations
Four types of dependent variables, all of which are based
on the registration of contacts, will be included in the
analyses: first, the chance of being referred to a specialist
in internal medicine and, if one is referred, the chance of
being a newly referred patient, the chance of having a
referral for 'diagnosis' or for 'diagnosis plus treatment' and,
finally, the chance of being referred on the sole initiative
of the patient (and/or their family).
The independent variables are the patients' morbidity,
doctor and patient characteristics (other than morbidity)
Table 1 Number of episodes in which the 10 diagnoses understudy
were made, number of referrals made to a specialist in internal
medicinea and percentage of episodes in which a referral was made
Diagnosis

1 Angina pectoris
2 Diabetes
3 Old/healed infarction
4 Asthma
5 Heart failure
6 Other chronic
respiratory disease8

Number of Number of
episodes
referrals
1,850
3,402

% of
referrals
12.8

2,407
1,690

236
179
137
124
126

1,963

107

5.5

14,223

97

0.7

155

88

56.8

5,048
1,492

76
73

1.5
4.9

33,235

1,243

3.7

1,005

5.3
13.6

5.2
7.5

7

Uncomplicated
hypertension
8 Acute myocardial
infarction
9 Acute bronchitis/
bronchiolitis
10 General weakness
Total

a: That is, other than asthma (diagnosis 4) or chronic bronchitis

and structural factors. The variables used to measure
morbidity are based on the registration of contacts and
include the diagnosis coded in ICPC, the GP's (uncertainty on this diagnosis and the degree to which the GP
regards the disease as life-threatening or disabling. Unfortunately, referrals for acute myocardial infarction had
to be removed from the subsequent analyses due to the
small n. The patient characteristics are measured in terms
of age, sex, insurance status and level of education. The
data source for patient characteristics is the patient registration in the Dutch National Survery.
The doctor characteristics used are attitude towards risk
taking and 'defensive medicine', task definition with regard to diagnostic procedures, task definition with regard
to therapeutic procedures and general task definition.
The structural factors originally measured at the level of
general practices are work-load (operationalized as the list
size and percentage of practice population over 75)
years,2" accessibility of specialist and hospital care (operationalized as the distance of the practice location from the
nearest hospital) and the level of practice equipment
(measured in terms of the number of specific instruments
available in the practice). These structural factors were
measured at the level of practices, but have been distributed to individual GPs for reasons that will be explained
later. The practice list size has been transformed into an
indicator of personal list size by distributing patients over
the partners according to their full-time equivalents of
involvement in the practice. 21 Part-time GPs have thus
been assigned fewer patients than full-time GPs. Full-time
GPs form the large majority (77%) of the GPs in the study;
only 12% work less than 4 days a week.
Both information on the doctor characteristics and on
structural factors was collected by means of the GP questionnaire mentioned before. The task definition and attitude towards risk taking were measured using (modified)
versions of existing instruments based on a Likert-type
scale.22 The count of instruments available is also based
on the questionnaire in which GPs could indicate which
of 14 medical instruments (e.g. microscope, audiometer,
peak flow meter, electrocardiograph, catheter, eye
tonometer, haemoglobinemeter, proctoscope, etc.) they
had in their practice.
A list of independent variables is presented in table 2.
Testing the hypotheses
Hypotheses will be tested using MLA, software version
MLN. Firstly, an analysis will be carried out in which the
overall chance of being referred is taken as the dependent
variable (Dl). Subsequently, 3 more analyses will be
carried out, using only the episodes in which patients have
been referred. In those 3 analyses the dependent variables
are 'new' referrals versus renewals of referral (D2), 'referrals for diagnosis (plus treatment)' versus referrals for
other reasons (D3) and 'referrals on the patient's initiative' versus referrals on the initiative of others (D4).
Independent variables are measured at 3 different levels:
i) patient characteristics are measured at the lowest level
of an episode of illness, ii) morbidity is measured as the
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In table I the number of episodes per diagnosis are listed,
as well as the number of referrals per diagnosis and the
percentage of episodes in which a referral was made. Table I
already shows that different diagnoses coincide with different referral rates. Patients suffering from uncomplicated hypertension are hardly ever referred (in 0.7% of
these episodes a referral was made), whereas more than
half of the patients suffering from an acute myocardial
infarction are referred to a specialist in internal medicine
(in 56.8% of these episodes a referral was made). The
referral rate for acute myocardial infarction may seem
quite low for such a serious condition. The percentage
does not imply, however, that 40% of the acute myocardial infarctions are treated in general practice. Some
patients are referred to other specialists. For approximately 30% no referral has been recorded during the
registration period. There are two explanations for this:
the privately insured suffering from an acute myocardial
infarction can visit the emergency department without a
referral issued afterwards by the GP. If they contact their
GP after leaving the emergency department, no referral
is recorded. Apart from that, there are episodes in the data
set in which a referral could have been made before the
start of the registration period.

Variation in referral rates to specialists
Table 2 Independent variables and interactions included in the
multilevel analysis
Variable name
Morbidity
DIAGNOSE 1

DIAGNOSE2
DIAGNOSE3
DIAGNOSE4
DIAGNOSE5

SERIOUS
DISABLING

Patient characteristics
PAT-AGE
PAT-AGE2
PAT-AGE3
PAT-SEX
PRIV-INSUR

NO-INSURANCE
NO-EDUCATION

SECOND-EDUC
UNIVERSITY
Doctor characteristics
DOC-AGE
RISK-TAKING

Dummy for acute bronchitis/
bronchiolitis (reference category =
uncomplicated hypertension)
Dummy for general weakness
Dummy for asthma
Dummy for diabetes
Dummy for other chronic respiratory
disease
Dummy for heart failure
Dummy for angina pectoris
Dummy for old/healed infarction

GP thinks patient's condition is
serious (0 = no, 1 = yes)
GP thinks patient's condition will
lead to impairment (0 = no, 1 = yes)

Patient's age in years
Patient's age squared
Patient's age to third power
Patient's sex (0 = male, 1 = female)
Dummy for private insurance
(reference category = public
insurance)
Dummy for no insurance
Dummy for no formal education
(reference category = primary
education only)
Dummy for secondary education
Dummy for university training

Doctor's age in years
Attitude towards risk taking
(5-point scale: 1 = no risk allowed,
5 = risk allowed)

DIAGN-TASK

Diagnostic task definition
(5-point scale: 1 = narrow, 5 = broad
task definition)

THER-TASK

Therapeutic task definition
(5-point scale: 1 = narrow, 5 = broad
task definition)

GENERAL-TASK

General task definition (5-point scale:
1 = narrow, 5 = broad task definition)

Structural factors
INSTRUMENT

Figure 1 The cross-classified structure of the data

GP is uncertain about diagnosis
(0 = no, 1 = yes)

Number of medical - technical
instruments available in the practice
LIST-SIZE
Number of enlisted patients per GP in
thousands
CITIES
Dummy for practice location in town
with over 50,000 inhabitants
(reference category = towns <50,000)
DISTANCE-MORE 15 Dummy for hospital at >15 min from
municipality of practice location
(reference category = <15 min)
GROUP-PRACTICE Dummy for working m partnerships or
in group practices

GPs' diagnosis of the patients' disease and iii) doctor
characteristics are measured at the level of individual
GPs. Thus, patients are nested both within a diagnosis
and within a GP. The structural factors were originally
measured at the higher level of general practices, but have
been distributed to individual GPs, because in many cases
it is impossible to distinguish between the level of individual GPs and of practices: approximately half the GPs
in the study sample work in single-handed practices. The
number of cases that could be processed differs between
the 4 analyses carried out: the numbers of episodes are
21,900 (Dl), 749 (D2 and D3) and 663 (D4), while the
numbers of diagnoses are 9 (Dl, D2 and D3) and 8 (D4).
The numbers of GPs are 149 (Dl), 134 (D2 and D3) and
132 (D4).
The structure of our model is cross-classified with patients
nested in both diagnoses and GPs (figure 1). This model
is used to assess the relative importance of different contexts occurring at the same level.23'24 Since the dependent variables are dichotomous, a logistic regression model
is used.
RESULTS
In the logistic regression model we used, with a binormal
distribution at level 1 and normal distributions at levels
2 and 3, the proportions of variance cannot be assigned
accurately to the different levels. Yet, in table 3 we present
rounded percentages of variation in order to give an
indication of the variation at the different levels and
- more importantly - to show the large differences between the different types of referrals.
Looking at the first analysis (Dl), we can see that most of
the variation in patients' chances of being referred is
related to patient and diagnosis differences. There is
hardly any variation that is related to the characteristics
of GPs and their practices. This overall picture changes,
however, if we look at different types of referrals (D2),
different aims of referrals (D3) or different initiators of
referrals (D4). The variation in the chances of being
newly referred versus having a renewal (D2) is mostly
attached to the patient level, but at the level of GPs and
on the level of diagnoses we also find substantial proportions of variation (25-30%). The variation in the aim of
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DIAGNOSE6
DIAGNOSE7
DIAGNOSE8
UNCERTAIN

Description/type
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The odds ratios that represent patients' referral chances
are presented in table 4. From
table 4 it becomes clear that
practically all the morbidity
variables have a significant
effect on a patient's overall
chance of being referred
(Dl). Compared to uncomplicated hypertension, the

INSTRUMENT

0.42*

1.60

0.86

LIST-SIZE
CITIES

1.00+

1.000.76

1.00-*

1.000.92

DISTANCE-MORE 15
GROUP-PRACTICE

1.04
0.93

0.77
0.91
1.49

PAT-AGE2

1.00+*

Not included

PAT-AGE3

1.00-*

Not included

Not included
Not included

Not included
Not included

1.10

1.06
1.54

* Significant p<0.05; 1.00+ = odds ratio before rounding >1; 1.00- odds ratio before rounding <1

0.44

0.57
0.79
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referral (D3) is attached mostly to the level of diagnoses,
diagnoses general weakness, asthma, diabetes, respiratory
but here too substantial proportions remain for the level
diseases, heart failure, angina pectoris and old/healed
of GPs and patients (also between 25 and 30%). Finally,
infarction all lead to significantly higher overall referral
approximately half of the variation in referrals on the
chances. The patient's age affects their referral chances
patient's initiative (D4) is attached to the level of GPs,
negatively: a higher age decreases the overall chance of
whereas at the level of diagnoses we find only approxbeing referred. However, in the analysis on all referrals
imately 10% of the variation.
(Dl) we also included the patients' age squared and to the
third
power. The results of that analysis show that age has
All in all, though percentages of variation cannot be
a
complicated,
non-linear effect on referral chances
assigned accurately in our model, table 3 at least indicates
that whatever variation one
finds in the overall chances Table 3 Percentage of variation attached to the level of the individual patients, the level of diagnoses
of patients being referred, it and the level of GPs
can hardly be explained by
Dependent variable
only looking at the characChance of referral
Chance of referral
teristics of GPs, such as their
for diagnosing (1)
on patients'
Chance of being
Chance of new
referred (1)
referral (1) versus
versus other
initiative (1) versus
age or their task definition.
Level of
or not (0)
referrals (0)
other referrals (0)
other referrals (0)
The aim of this article is not variation
%
%
%
%
only to establish at which Patient
51.8
42.0
32.5
39.4
level the variation in referral Diagnosis
26.6
41.0
10.1
43.6
chances occur, but also to GP
26.5
4.5
31.4
50.4
obtain reliable measures for
the GP characteristics that
explain variation. Therefore, Table 4 Odds ratios for multilevel analysis on all referrals (1), new referrals (2), referrals for diagnosis
it is very important to con- (plus treatment) (3) and referrals on patient's sole initiative (4)
trol for other possible sources
All
New
Referrals for
Patient's
of variation. For this reason,
referrals
diagnosis
referrals
initiative
analyses have been carried DIAGNOSE1 (bronchitis)
1.44
2.43
4.58*
0.69
out on the 4 dependent vari- D1AGNOSE2 (general weakness)
0.79
3.51*
6.43*
1.41
ables (D1-D4) in which 2 D1AGNOSE3 (asthma)
5.29*
1.26
1.00+
1.43
levels are allowed: the level DIAGNOSE4 (diabetes)
7.42*
0.40
0.71
0.40*
of the patient or case and the DIAGNOSES (respiratory disease)
0.62
0.60
6.87*
0.54
level of the GP. The dia- DIAGNOSE6 (heart failure)
11.32*
3.11*
4.52*
0.14
gnoses are not included as a D1AGNOSE7 (angina pectoris)
16.99*
2.21*
6.43*
0.41
third, crossed level but are D1AGNOSE8 (old infarction)
Not included
16.93*
0.37*
0.81
introduced as 8 (7 in D4) PAT-AGE
0.95*
0.98*
0.99
-0.99
independent dummy vari- PAT-SEX
-0.70*
1.69*
1.53
1.18
ables. In this way, we are able UNCERTAIN
3.11*
4.58*
2.02
10.26*
to control for the variation SERIOUS
3.81*
2.31*
0.58
1.71
due to the different types of DISABLING
1.72*
1.36
2.15*
1.01
morbidity. The variance PRIV-INSUR
0.59*
3.63*
2.35*
2.03*
component for the diagnosis NO-INSURANCE
0.99
0.45
0.71
3.14
level reduces to 0, meaning NO-EDUCATION
0.83
1.27
0.87
0.67
that all of the variation at the SECOND-EDUC
1.10
0.85
0.98
1.06
diagnosis level is 'explained' UNIVERSITY
1.42
1.44
2.67
1.14
by these dummy variables. DOC-AGE
1.01
1.03
1.02
1.02
This has the advantage that RISK-TAKING
1.60
1.05
1.06
0.89
the considerable computa- D1AGN-TASK
1.01
0.79
0.81
0.56
tional burden is greatly re- THER-TASK
1.18
0.73
2.38
1.73
duced.
GENERAL-TASK
1.12
0.62
1.01
1.03

Variation in referral rates to specialists

Figure 3 The remaining inter-GP variation in referral rates per
diagnosis

own initiatives. The privately insured stand a higher
(figure 2). The GPs' uncertainty on the diagnosis and their
chance of being referred on their own initiative than do
judging the patient's disease as serious and/or disabling
the publicly insured.
increase the overall referral chances. The privately insured have lower referral chances and so do patients of
We hypothesized a large number of cross-level interaction
GPs with better equipped practices in terms of the availeffects. In further analyses, none of the interactions apability of instruments. Finally, a larger list size increases
peared to have a significant effect on referral chances.
the patients' overall chance of being referred.
Therefore, the results of those analyses are not presented
The above model is estimated by using the PQL procedure
in a table.
with a second order and with unconstrained level 1 variIn the analyses presented in table 4 diagnoses were inance. The following 3 models also use this approach, but
cluded as so-called fixed effects. This means that the
due to the relatively small n a more robust approach is
effects presented in table 4 are the same for all the patients
used for estimating the standard errors.10
of all the GPs in the sample. Thus, angina pectoris for
The chance of being newly referred is significantly higher
instance, increases the overall referral chance 16.99 times
for patients suffering from heart failure or angina pectoris
compared to uncomplicated hypertension, irrespective of
compared to patients with uncomplicated hypertension.
which GP the patient is seeing. Apart from these fixed
For patients with an old or healed infarction, the chance
effects, it is possible that GPs act differently given a
of being newly referred is lower. The patient's age again
specific diagnosis. In other words, one GP might refer
has a negative linear effect. The patient's sex has a positpatients with angina pectoris more often than another
ive effect: women stand a higher chance than men of
GP. In order to find out how the remaining of inter-GP
being newly referred. Contrary to overall referral chances,
variation is related to morbidity, the effect of the diathe privately insured stand a higher chance of being newly
gnoses is allowed to vary randomly among GPs."
referred than do the publicly insured. And again, the GPs'
Figure 3 shows the variation in referral chances per GP
uncertainty and their judging the disease as serious adds
per diagnosis. Each horizontal line represents one GP. If
to the referral chances.
there is little inter-GP variation, the horizontal lines per
diagnosis,
representing individual GPs, are so close that
The most important factor determining whether a patient
they
appear
to be one solid bar (for instance in diagnosis
is referred to a consultant for diagnosis is - not surpris3).
If
there
is
no inter-GP variation at all, as in diagnoses
ingly - a GP's uncertainty about their own diagnosis. GPs'
2
and
7,
all
the
GPs are concentrated in one horizontal
judging the disease as disabling also increases that chance.
line.
From
figure
3 we learn that most of the remaining
Apart from that, the diagnoses bronchitis, general weakinter-GP
variation
is related to heart failure (diagnosis 6)
ness, heart failure and angina pectoris increase the
and
old,
healed
infarction
(diagnosis 8). There is also
chances of being referred for diagnostic testing. The prisome
inter-GP
variation
left
for acute bronchitis (diavately insured have a higher chance of referrals for diagnosis
1)
and
diabetes
(diagnosis
4). For all the other
gnosis than the publicly insured. Diabetic patients and
diagnoses
the
inter-GP
variation
is
0 or so small that it is
patients of GPs with larger lists stand a lower chance of
not
relevant.
being referred for diagnosis than do respectively patients
suffering from uncomplicated hypertension and patients
of GPs with smaller practices.
DISCUSSION
The results corroborate our main hypothesis that morbidIt is quite remarkable, finally, that morbidity variables
ity is the most important determinant of referrals to
have hardly any effect on a patient's chance of being
specialists in internal medicine, at least as far as the
referred on their own initiative. The old infarction catoverall referral chances are concerned. The variation in
egory was removed from this analysis because there are no
the overall referral chances is mainly related to morbidity
patients with that diagnosis that were referred on their
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Similarly, the effects of the GPs' uncertainty on the
diagnosis and the degree to which the GP judges a disease
as life-threatening or disabling should be interpreted with
some caution. Though these variables have been used in
our analyses as indicators of morbidity, it is possible that
they tell us more about a particular GP than about their
patient. Welch et al. 27 argued that a diagnosis is both
intrinsic to the patient and a reflection of the diagnostic
intensity pursued by the physician. Being uncertain about
a diagnosis made, labelling a disease as seriously lifethreatening or disabling and referring a patient to a consultant could thus be symptoms of one underlying personal characteristic: a GP's lack of confidence. Further

investigation of the possible variation among GPs in this
'labelling' should shed more light on the possibilities of
using this information as an indicator of morbidity.
The patient characteristics other than morbidity did not
affect the chances of referral to a specialist in internal
medicine, with the exception of the patients' insurance
status which was expected to affect the number of new
referrals because of administrative differences. However,
the significantly higher chances we found for the privately
insured of being referred for diagnosis or on their own
initiative cannot be explained from administrative differences.
It was hypothesized further that structural factors would
have both direct as well as interaction effects on referrals.
No interaction effects were found whatsoever, but the list
size and the number of instruments available in a practice
affect the overall referral chances. In practices with few
instruments patients stand a higher chance of being referred. Patients of doctors with a high work-load stand a
slightly higher chance of being referred than patients of
doctors with a low work-load. This seems to imply that
GPs use referrals as a tool for managing work-loads. However, it might also indicate that GPs in busy practices do
not have time to avoid unnecessary renewals of referrals
(induced by specialists and/or patients), since the list size
does not affect new referrals to specialists in internal
medicine.
The results shown in this article were presented on a poster at the
Annual Meeting 1994 of the European Public Health Association,
Copenhagen, 16-17 December 1994.
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