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Objectives: The aim of this investigation was to study the effect of general practitioners’
(GP’s) characteristics on two decisions: whether to have the Helicobacter pylori rapid test
(HPRT) in the office laboratory and whether to use this test or a similar hospital-based
serological test in a typical clinical situation described in a vignette.
Methods: Discrete choice analysis with binary logit models were used to predict the
probability that a general practice has the HPRT, as well as the GP’s probability of using
the HPRT or a similar test in this clinical situation.
Results: We found that the number of consultations per week has a positive effect on the
probability of having the HPRT, indicating that the size of the practice affects the decision
to have such a test in the repertoire. Furthermore, four variables significantly increased
the probability of using one of the lab tests: more if located in urban practices, more by
solo practitioners, more when the GP stated a high probability for H. pylori associated
disease, and more when the GP had the rapid test available in the practice. In our
analysis, the remuneration system is endogenous and does not have a significant effect
on the two decisions.
Conclusions: Our study demonstrates that characteristics of the GP affect the availability
and use of a specific laboratory analysis.
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Laboratory tests have been used for many years in general
practice (family medicine) in Norway and are essential for
reaching diagnoses and monitoring patients. Compared with
other European countries such as Denmark and England, vast
amounts of laboratory analyses in general practice are car-
ried out decentralized in Norway, due in part to geographical
factors and economic incentives. In Norway, approximately
1,900 offices have laboratory facilities run by general practi-
tioners (GPs), serving a population of 4.5 million.

This work was funded by the Norwegian Medical Association’s Quality
Improvement Fund III, which was established by The Government, The
Norwegian Association of Local and Regional Authorities, and the Norwe-
gian Medical Association (NMA). The authors are grateful to Tor Iversen,
HERO, and John Dagsvik, Statistics Norway for valuable guidance.

In this study, our main purpose is to study the effect
of socioeconomic- and laboratory-related variables on two
decisions: whether to have and whether to use a specific
laboratory analysis. Our study was designed to develop a
method for economic evaluation of in-office patient tests, us-
ing data from a questionnaire designed in cooperation with
NOKLUS (The Norwegian Quality Improvement of Lab-
oratory Services in Primary Health Care). NOKLUS is an
organization that was established in 1992, and all Norwegian
general practices participate on a voluntary basis to improve
the analytical quality and clinical use of laboratory tests.
Still, resources deployed in quality improvements have an
opportunity cost, so benefits of quality-improving measures
must be sufficiently great. Our first step in researching these
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benefits is to study characteristics of GPs who have and use
in-office laboratory tests.

A clinical vignette, describing a 30-year-old woman with
dyspepsia, was used to assess the clinical reasoning and de-
cisions made by general practitioners having the Helicobac-
ter pylori rapid test (HPRT) in their office laboratory. The
bacterium Helicobacter pylori (H. pylori) can induce pep-
tic ulcers and is the main cause of this disease. Information
about H. pylori is from Atherton and Blaser (1) and Friedman
(4). HPRT is a simple test kit for single use, on to which a
drop of blood is applied to test for the presence of antibodies
to this bacterium. The advantage of having the test is that
the GP can get the result of the test immediately, during the
consultation. In contrast, if the GP sends a blood sample for
serological (“hospital”) testing, it takes 3 to 4 days to get the
result, and this process usually demands more follow-up by
the GP.

There are many rapid laboratory tests available for use in
primary health care, and the reasons for choosing the HPRT
test were several: it is a fairly new test, it may be a crucial
test in that other laboratory tests are not needed, and there
are more complex procedures or gold standards available
to evaluate the benefit (predictive value) of the test. Upper
endoscopy is the definitive examination if the GP suspects
peptic ulcer, because one can detect whether the bacteria have
done any damage to the stomach or duodenum, as well as
detecting the presence of viable H. pylori bacteria.

We use discrete choice analysis with binary logit models
to predict the probability that a general practice has the HPRT
in the lab repertoire, and the probability that the GP uses
this test or the similar hospital-based test in the situation
described in the vignette. We suggest that the GP’s decision
depends on what he or she thinks is best for the patients,
based on the best clinical evidence available to the GP.

The main results of the study may be summarized as
follows: We found that the number of consultations per week
has a positive effect on the probability of having the HPRT,
indicating that the size of the practice affects the decision to
have such a test in the repertoire. Furthermore, four variables
significantly increased the probability of using one of the
lab tests: more if located in urban practices, more by solo
practitioners, more when the GP stated a high probability for
H. pylori–associated disease, and more when the GP had the
rapid test available in the practice. The remuneration system
was found to be endogenous and did not have a significant
effect on the acquisition or use of this rapid test.

We are not aware of other studies related to HPRT us-
ing this methodology. Thue and Sandberg (12) have studied
the influence of characteristics of general practices on the
choice of laboratory repertoire, but this was done before the
HPRT was introduced in Norway. They found that group
practices had a larger repertoire of laboratory tests than solo
practices, and that the repertoire increased with the number
of GPs in the practice. Grytten and Sørensen (8) have ex-
amined whether supplier-induced demand exists in primary

care physician services in Norway. They did not find any
difference between GPs paid fee-for-service and GPs on a
fixed salary regarding laboratory tests per consultation. They
found that the variable “type of payment” depended on char-
acteristics of the GP and solved this problem by estimating an
instrumental variable. In conclusion, our study demonstrates
that characteristics of the GP affect the availability and use
of a specific in-office laboratory test.

SURVEY

We had two sets of questionnaires mailed to GPs in the
spring of 1999, one set to all GPs (n = 739) who had HPRT
in their office laboratories, and a different set to a random
sample (n = 717) of GPs who did not. The response rate after
one reminder was 57 percent in both groups. The question-
naire contained a clinical vignette, describing a 30-year-old
woman with dyspepsia, which was used to assess the clinical
reasoning and decisions made by GPs. The vignette should
be fairly familiar to the GP, and in fact, with some modi-
fications, this case history was based on journal notes of a
real patient. Minor modifications were made in collaboration
with several clinicians (GPs and gastroenterologists) and a
microbiology specialist. It was an important element of the
vignette that additional tests should not be necessary.
The GPs were asked to state:

– the pre-test probability that Mrs. Hansen’s dyspepsia was caused
by H. pylori,

– whether or not they would order HPRT or the serological test in
this situation,

– which actions they would take based on the history or on the
history in addition to the HPRT result (not dealt with in this
paper).

In addition, we obtained information on the characteris-
tics of all the GPs.

HYPOTHESES

Table 1 gives an overview of the variables included. The
fixed cost of using a test consists of resources related to
evaluating the information about the test in addition to the
expenses of performing test in the office laboratory (the staff
and the lab utilities needed). The variable cost is the cost
of the actual test kit. Hence, with a considerable fixed cost,
the average cost of having and using a test is a declining
function of the number of tests. We therefore predict that
the probability of having and using HPRT will increase with
the number of consultations per week. Likewise,the average
cost of having HPRT will decrease with the number of GPs
in the practice, and we therefore assume that group practices
have a higher probability of having HPRT. As a consequence
of more intercollegiate exchange of information in group
practices, doctors are more aware of its limitations and, thus,
use it differently than solo practitioners.
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Table 1. Description of the Variables That Are Included

Variable Definition Mean SD

Male Binary variable: 1 if male, 0 if female. 0.777 —
Age Number of years 45.561 7.773
Need of info Need for information about the use of the HPRT

Binary: 1 if some or great, 0 if none or only modest
0.576 —

Type of info The two most important information sources of HPRT
Binary variable: 1 if only supplier’s info, 0 if other

0.517 —

Group practice Type of practice
Binary variable: 1 if group practice, 0 if solo practice

0.819 —

Urban Reference category for location of practice:
Binary variable: 1 if inhabitants >15,000, other 0

0.529 —

Semiurban Category for location of practice
Binary variable: 1 if 5,000 ≤ inhabitants ≤ 15,000, 0 if other

0.235 —

Rural Category for location of practice
Binary variable: 1 if inhabitants < 5,000, 0 if other

0.236 —

Consultations Number of consultations per week 80.369 29.038
Working hours Number of working hours per week 33.638 9.088
Specialist The GPs’ education. A number of courses are required to have a specialist certificate.

Binary variable:1 if specialist certificate, 0 if other
0.686 —

Private practice Category for type of payment
Binary variable

0.856 —

Fixed salary Category for type of payment
Binary variable

0.144 —

Trav. upper endo. Traveling time in hours for the patient (one way) for upper endoscopy where the GP
usually refers

0.815 1.881

Wait. upper endo Waiting time in weeks for upper endoscopy where the GP usually refers 4.988 3.512
Pre-test probability The pre-test probability that Mrs. Hansen’s symptoms are due to a H. pylori infection 39.800 21.731

HPRT, Helicobacter pylori rapid test.

General practices in urban areas face competition for
patients, and one way of competing is to give quicker service
to the patients. Thus, we assume that GPs in the cities have
a higher probability of having the HPRT and using it in the
office lab than GPs in rural or semi-urban areas.

Primary health care in Norway is the responsibility of the
municipalities. In principle, GPs are either in private practice
being paid fee-for-service, or they are on a fixed salary as
employees. In our study, most were fee-for-service, and their
income derives from three sources: a fixed grant from the
municipality (or a per capita fee for list doctors), patient
copayment, and reimbursement from the National Health
Insurance according to a negotiated tariff (approximately one
third each).

In contrast to GPs on a fixed salary, GPs in private prac-
tice in general may increase their income by using lab tests.
The reimbursement for the HPRT was NOK 90, and the cost
of the test was around NOK 77, so the net surplus is quite
small. However, when the test was introduced on the mar-
ket, the reimbursement was NOK 175, thus promoting the
inclusion of this test in the repertoire. The GPs who submit
a serological test to an approved laboratory were reimbursed
with only NOK 25 in 1999. We assume here that the expenses
connected with performing the test in the office laboratory
are covered by the reimbursement, but direct economic in-
centives for using this test are weak, and non-existent for GPs
on a fixed salary. Still, use of this in-office laboratory test
may be less time-consuming than sending away a serologi-

cal test, because the doctor will get the result the same day,
with less need for a follow-up appointment. Thus, the GPs
perceived availability of his services may be of importance
but is probably independent of the remuneration system.

Upper endoscopy is the preferred diagnostic procedure
for detecting peptic ulcer and is done in hospitals. Especially
in younger patients, HPRT is an alternative to upper en-
doscopy. Norway is a scarcely populated country, and many
inhabitants live hours away from the nearest hospital. The in-
convenience to the patient increases with increasing waiting
and traveling times and is lessened if an office lab is used.

The pre-test probability is the GP’s assumption that the
patient in our case history had an H. pylori infection before
the HPRT is administered. We assume that each GP generally
has his own threshold value at or above which he considers
the patients’ probability of having an H. pylori–related dys-
pepsia sufficiently great to take some kind of action The
exception is when the probability is very high or low; then
the GP feels confident of the diagnosis, making the use of
the HPRT superfluous. We test this hypothesis by includ-
ing a squared pre-test variable that we assume is negative,
because the probability of using lab is increasing after a
lower threshold value and decreasing after a higher threshold
value.

Having HPRT in the general practice may indicate a
higher general awareness of peptic ulcer disease caused by
H. pylori infection; hence, this category of GPs would be
more apt to use the lab test.
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We asked the GPs whether they need more information
about the use of the HPRT. GPs not having the HPRT may
need information to evaluate whether they should have the
test. For GPs having the test, it’s important to be aware of
how to use the test and its characteristics (sensitivity and
specificity). Accordingly, we cannot a priori say whether
how the need for information influences the probability of
having the test.

DATA

With the exception of the GPs pre-test probability, we have
only used the background variables in the questionnaire (ref.
Table 1). We use the same data for having HPRT (level A)
and using lab (level B), except that at level B we include
the variable “pre-test probability,” and use “has HPRT” as an
independent variable.

A total of 210 of 425 GPs with HPRT decided to use this
test, but only 100 GPs of 410 GPs without HPRT decided to
use the serological test. We excluded a few observations when
the GP clearly had misunderstood the question, or groups of
GPs with deviant characteristics: GPs on internship in general
practice, those over 67 years of age, those with working
hours more than 60 or less than 10 per week, number of
consultations more than 160 or less than 10 per week, and
waiting time more than 26 weeks (for referral).

After exclusion, we had 201 GPs with HPRT and 84
GPs without HPRT who requested this analysis (9 and 16
doctors, respectively, excluded). Overall, 14.4 percent of GPs
included were publicly employed, but more detailed data
show that only 6 percent of GPs having HPRT and only
8 percent of GPs using the test in the lab were publicly
employed.

The decision at level A is common to all the GPs in
the practice. In our data, we had 432 general practices; and
of them, 233 were solo practices. To estimate the effect of
characteristics by the general practice, we grouped the data
per general practice, and divided by the number of general
practitioners in the practice responding to the questionnaire
to get the average or share.

We compared the characteristics age, male, and type of
payment of our sample of GPs with the total population of
GPs (from a registry kept by the Norwegian Medical Associ-
ation). We found that our sample had the same mean values
regarding age, had a higher share of men (77 percent versus
73.6 percent), and only had half the share of GPs on fixed
salary (14.4 percent versus 28 percent).

EMPIRICAL MODELS

The theoretical framework is based on discrete choice anal-
yses from Ben-Akiva and Lerman (2) and Greene (6). We
want to establish models for predicting the probability of a
general practice choosing to have the HPRT (level A) and the
probability of a GP using the test in the office lab (level B),

as a function of the characteristics of the general practice at
level A and as a function of the characteristics of the GP at
level B. At both levels, the GP has two possibilities that are
mutually exclusive and we use binary models.

All the GPs evaluates the same patient vignette—so the
focus here is on the GP’s own objectives and preferences,
knowledge, experience, and uncertainty, not knowing the pa-
tient’s preferences in this clinical situation.

We suppose that the GPs have preferences for the differ-
ent alternatives that can be represented by a utility function.
We suppose that the utility of an alternative depends on the
GP’s income, or cost (income to the GP) associated with
the alternative. Furthermore, we also assume that the welfare
of the patient is associated with the GP’s utility. There is a
trade-off between time and quality. The HPRT is time sav-
ing, but the serological test is better (higher sensitivity and
specificity).

The utility of the HPRT depends on the type of patient
in question, how important it is to get the answer during the
same consultation, and the GP’s knowledge about the use of
the HPRT. We assume that the income is included in the GP’s
utility function. For GPs with fee-for-service, we assume that
the considerable fee when the test was introduced in 1996
(NOK 175) and to some degree the GP’s perception of the
development of the fee of the HPRT will be of importance.

The GPs’ choice setting can be compared with choices
between lotteries, because of the uncertainty of the initial
health status of the patient and the laboratory analysis. The
uncertainty of the laboratory analysis occurs because the
HPRT measures antibodies to the H. pylori bacteria and
not the disease as such and because healthy carriers of the
H. pylori bacteria exist. In younger people, the prevalence of
the bacteria may be as high as 15 percent.

The GP may also have unstable preferences, meaning
that he or she may have problems in evaluating the expected
utility of the different alternatives. This possibility means
that he may make different responses when faced with the
same choices (bounded rationality). The degree of bounded
rationality may vary in apparently identical situations be-
cause colleagues, medical journals, and experience gained
from treating other patients have a continuous influence on
the GP. Furthermore, there will be variation in the choices
that cannot be explained by the variables available to us, es-
pecially those stemming from the patient–doctor interaction.

We assume that the utility Uij is stochastic and can be
interpreted as the expected utility for the general practicei at
level A and for the GPi at level B, given alternative j, j = 1,2.
Our binary logit models can be formulated as follows:

Y∗
i = Ui1 − Ui2 = α + β Privpri + cXi + εi (1)

where Yi
∗ is unobservable and Privpri is a dummy for type

of payment: Privpri = 1 for GPs in private practice, and
Privpri = 0 for GPs on fixed salary. Xi is a vector of the
other independent variables and εi is a random variable that
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is supposed to count for unobserved variables of the GP that
affects his preferences.

If every independent variable did not correlate with the
random variable, εi, the derivation of the probability for
choosing between alternatives 1 and 2 would be straightfor-
ward. But other studies have shown that the variable “Privpr”
depends on characteristics of the GP. Grytten and Sørensen
(8) have shown that there is a self-selection, that GPs on fixed
salary give more priority to family and leisure. If unobserved
characteristics of the GP influence the variable “Privpr,” it
becomes an endogenous variable and will correlate with the
error term.

We want to study the factors that influence the GP’s type
of payment. GPs with a high activity (number of consulta-
tions and working hours) may prefer payment by activity. The
selection effect will be that GPs with high activity prefer con-
tracts with reimbursement. To study the effect of selection,
we will apply a particular instrumental variable approach. To
this end, we will estimate a model for g(Zi) = E(Privpri | Zi),
which we will use as an instrumental variable for the vari-
able Privpri, where Zi is a vector of the independent vari-
ables (working hours, Xi [vector of the other independent
variables]). One problem is that the error terms in the models
with and without the instrumental variable are different, be-
cause the instrumental variable is not perfect, and we cannot
directly compare the coefficients.

ESTIMATION RESULTS

The results are estimated using LIMDEP (7). Table 2 shows
the values, the p values, and odds ratios of the coefficients

in the model. For the variable location, urban area is used
as reference. We have included results from the model both
without and with an instrumental variable (Table 2).

Availability of the HPRT in General
Practice (Level A)

Here, we examine the importance of the characteristics of the
general practice (with one or more GPs) for the probability
of having HPRT by estimating a binary logit model where
Has HPRT (Y = 1)/Does not have HPRT (Y = 0) is the
dependent variable.

We had 420 observations, and the log Likelihood
function for the model with the instrumental variable is
−278.7616.

The only difference between the models with and with-
out the instrumental variable is that the remuneration variable
is only significant without the instrumental variable. This
finding means that the effect of the variable “Privpr” without
the instrumental variable was due to the selection of GPs
choosing fee for service.

In estimating the instrumental variable (g[Zi]) the de-
pendent variable is private practice and the independent vari-
ables are the variables we believe influence the GP’s choice of
payment: male, age, education, location of the practice, and
number of consultations. McFaddens R2 for the instrumental
variable is 33.37.

Table 2 shows that the following factors increase the
probability of having HPRT on the lab repertoire: whether
the GPs in the general practice want information about the
use of HPRT and whether the GPs in the general practice
have many consultations.

Table 2. Results from the Models with and without an Instrumental Variable

Coefficients without instr. variable Coefficients with instr. variable Odds ratio with instr. variable

Dependent variable Having HPRT Using lab Having HPRT Using lab Having HPRT Using lab

Constant −1.453 (0.120) −4.227 (0.000) −0.416 (0.650) −3.956 (0.000) 0.660 0.019
Male 0.196 (0.526) 0.183 (0.442) 0.198 (0.512) 0.177 (0.456) 1.219 1.190
Age −0.014 (0.399) 0.0001 (0.995) −0.012 (0.453) 0.002 (0.883) 0.988 1.002
Need of info 0.631 (0.011) 0.316 (0.101) 0.510 (0.035) 0.293 (0.127) 1.665 1.338
Type of info −0.285 (0.245) 0.059 (0.754) −0.203 (0.398) 0.094 (0.616) 0.816 1.102
Group practice 0.127 (0.617) −0.642 (0.013) 0.028 (0.912) −0.645 (0.013) 1.028 0.525
Semiurban −0.219 (0.433) −0.046 (0.841) −0.271 (0.324) −0.077 (0.734) 0.763 0.931
Rural 0.087 (0.757) −0.805 (0.003) −0.204 (0.457) −0.843 (0.002) 0.815 0.434
Consultations 0.008 (0.052) 0.003 (0.431) 0.013 (0.002) 0.004 (0.320) 1.013 1.004
g(Zi)/privpr 1.508 (0.0001) 0.761 (0.033) −0.127 (0.792) 0.312 (0.530) 0.881 1.358
Specialist 0.036 (0.893) 0.122 (0.586) 0.246 (0.361) 0.144 (0.531) 1.279 1.160
Wait. upper endo. −0.039 (0.220) 0.010 (0.710) −0.041 (0.191) 0.014 (0.616) 0.960 1.014
Trav. upper endo. 0.023 (0.722) 0.450 (0.036) 0.011 (0.842) 0.349 (0.090) 1.011 1.402
Pre-test probab — 0.064 (0.002) — 0.064 (0.001) — 1.066
Pre-test probab2 — −0.003 (0.152) — −0.0003 (0.131) — 0.9997
Has HPRT — 1.258 (0.000) — 1.318 (0.000) — 3.721
Log L −270.0016 −354.5336 −278.7616 −356.7273

Bold figures indicate that the effect is significant at 5% level. The p values are given in parentheses.
HPRT, Helicobacter pylori rapid test.
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Use of the H. pylori Analysis (Level B)

In this section, we study the effect of different characteristics
on the probability of using the test in the lab by estimating a
binary logit model with “Uses lab (Y = 1)/Does not use lab
(Y = 0)” as the dependent variable.

The main difference between the models with and with-
out the instrumental variable is that the remuneration vari-
able is only significant without the instrumental variable.
This finding means that the effect of the variable “Privpr”
without the instrumental variable was due to the selection
of GPs choosing type of payment. Also, traveling time (for
gastroscopy) just falls short of significance when the instru-
mental variable is included, probably because location of the
practice is included in this variable.

We had 663 observations and the value of the log likeli-
hood function was −356.7273 for the model with the instru-
mental variable, which in this analysis is calculated for the
individual GP. McFaddens R2 for the instrumental variable
is 28.6.

Table 2 shows that the following factors have a signif-
icant effect on the probability of using the test in the office
lab: GPs in group practices use office lab tests less than solo
practitioners, this lab test is used less by rural GPs, the avail-
ability of the rapid test increases test use substantially, and
in-office lab use increases with pre-test probability.

CONCLUSIONS

By using discrete choice analyses and binary logit models, we
have seen that certain GP characteristics are important factors
for the GP’s choice of having versus not having the HPRT and
using versus not using the lab (rapid test or hospital-based
test) in an important clinical situation described in a paper
vignette. In writing the vignette, it was important to describe
a situation from reality to get valid results. But in a question-
naire, we loose the interaction between the patient and the
GP. The patient could have wanted to have this laboratory
test taken, but the H. pylori analysis is not very well-known
by patients, so it is not very likely.

The answer to the question “Need for information about
the use of the test” is the GP’s own evaluation. It seems
plausible that having this test in the repertoire results in an
increased awareness and, therefore, a greater need for infor-
mation, on the limitations of this test.

In the literature, there have been discussions about the
validity of written case scenarios in medical decision making.
One might say that by using a clinical vignette, we measure
competence (what a physician is capable of doing) and not
performance (what a physician actually does in his day-to-
day practice). Kuyvenhoven et al. (10) conclude that written
simulations give a realistic impression of a GP’s diagnostic
and therapeutic approach to patients with vague symptoms
like those in our clinical vignette. In a review of 74 pub-
lished studies using written simulations, the validity issue
was addressed in only 11 studies, and the conclusions were

conflicting (9). Peabody et al. (11) have validated clinical
vignettes as a method for measuring the competence of physi-
cians and the quality of their actual practice and conclude
that the quality of care can be measured by using clinical
vignettes.

Bias is more likely if the respondents feel obliged to
display some kind of expected behavior or/and if the written
scenario differs from a typical situation. Our case history
depicts a real patient with some minor modifications, to make
the situation as realistic as possible, and Norwegian GPs are
used to responding to clinical scenarios like these, making
a realistic response probable. However, it is reasonable to
expect that the more knowledgeable GPs are more likely to
respond.

Because we have a situation with bounded rationality,
we used binary logit models. If we had had a model with
several cues and/or different hypothetical patients, it would
be relevant to consider fast and frugal models. These models
imply that individuals do not integrate all relevant informa-
tion (5) and are said to be more compatible with evidence of
flexible judgment as in a situation with different hypothetical
cases, versus the regression models that uses the same avail-
able information in the same way on each case (3). In our
study, the GPs have only one hypothetical patient and we only
have one patient-related variable (the pre-test probability) in
addition to characteristics of general practitioners.

In our future work, we will like to do similar studies for
several laboratory analyses to see if our results on the HPRT
are representative, although we assume so at least for “cru-
cial” in-office laboratory tests. Finally, we want to develop
a method that can be used to evaluate the economical con-
sequences of good quality of a laboratory analysis through a
cost-benefit analysis.

We think that our study helps to clarify the health policy
issue of the effects of economic incentives on clinical prac-
tice. In this work, the remuneration system was endogenous,
and by using an instrumental variable, it was found not to
have a significant effect. The study confirms that quality of
in-office lab in general practice is very important, because
when the GP has a lab test available, he has a higher proba-
bility of using it compared to sending material to a hospital
laboratory for analysis.
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