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Abstract

Since the introduction of the Swiss mandatory national health insurance system in 1996,

health expenditures and insurance premiums have steadily increased at a higher rate than

the GDP. After 2000, the national parliament and subnational (cantonal) governments have

used various versions of moratoriums to limit the admission of specialist doctors and general

practitioners. In this paper, we analyze the impact of these regulations on the number of

doctors and on the health costs from doctor visits over the period from 2007 to 2018. Based

on records from the Swiss data pool SASIS, we use interrupted time series to assess the

link between the regulation of new doctors’ admissions and the development of the number

of medical practitioners as well as the related health care costs. Our results demonstrate

that the removal of the national moratorium in 2012 induced an increase of the number of

doctors but that costs did not augment significantly. Furthermore, while the reintroduction

of cantonal regulations in 2013 and 2014 has decreased the number of newly admitted

doctors, they have not significantly affected the costs from doctor visits. These findings

suggest that regulating health care supply through a moratorium on doctors’ admissions

does not lead to a significant containment of health expenditures.
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1 Introduction

A major challenge for policymakers around the world is to keep the cost of healthcare under

control while maintaining the quality and affordability of services (Weisbrod, 1991). One reason

for rising costs is the “market power of health care providers”, which is claimed to lead to higher

costs and more consumption and therefore resulting in higher health expenditures (Auster and

Oaxaca, 1981; Labelle et al., 1994; Gruber and Owings, 1996; Swenson and Greer, 2002; Nassiri

and Rochaix, 2006; Dijk et al., 2013). As a response to deal with the problem of the providers’

market power, policymakers can adjust regulations, for example through wage and price con-

trols (Altman and Levitt, 2002; Moreno-Serra, 2014), introduce Diagnose Related Groups that

intend to make the billing of services more transparent and efficient in stationary care (Busse

et al., 2013), or bring forward global budgeting systems that replace fee for service payment
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systems (Altman, 2012; Decarolis, 2015; Chan and Zeng, 2018).

This paper contributes to the literature on regulatory adjustments for cost control in ambu-

latory health care in doctors’ offices by analyzing the impact of a moratorium regulating the

new admission of doctors in Switzerland. Similar to the United States and to other coun-

tries (Potrafke, 2010; Willemé and Dumont, 2015), Switzerland has faced a steep increase in

health expenditure since the introduction of the national compulsory health insurance system

in 1996 (Schleiniger, 2014; Trein, 2018). Although researchers consider the Swiss health system

to be highly performant, rising health costs are of concern to policymakers and create pressure

for reforms (Schubert et al., 2012; De Pietro and Crivelli, 2015; Quentin and Busse, 2018). To

deal with rising costs, the Swiss national as well as the subnational (cantonal) governments

have limited the admission of new doctors to practice through regulations. On the one hand,

it is plausible to implement such a policy in Switzerland. High wages provide attractive condi-

tions for healthcare providers, particularly for specialists, and the country’s integration in the

European market allows the free movement of persons (Afonso, 2012). On the other hand, such

hardball supply-side regulations can have unintended consequences, for example, a shortage of

specialists and therefore a reduced quality of care. Nevertheless, we do know very little about

the potential consequences of a moratorium on doctors’ admissions. In the past, for example, the

Australian government used a moratorium to regulate the regional distribution of doctors (Ono

et al., 2014; Verma et al., 2016). While the policy was effective, medical practitioners were

highly dissatisfied with it (McGrail et al., 2012).

In this article, we assess the net impact that the moratorium banning the admission of doctors

has (a) on the number of doctors and (b) on health costs from medical visits. We use origi-

nal fine-grained monthly data to measure the development of doctors’ admissions and health

expenditure. In using interrupted time series regressions, we examine how the termination of

the national moratorium and the reintroduction of moratoriums in some cantons have impacted

on the admission of specialist doctors (SP) and general practitioners (GP) as well as on the

related health costs. Our analysis shows that deregulation has allowed for a higher augmenta-

tion of newly admitted practitioners but without increasing health expenditure. Furthermore,

re-regulation at the cantonal level has diminished medical admissions but without reducing the

rate of increase in health costs.

These findings have important policy implications for and beyond Switzerland. Our results

suggest that regulating the supply side of health care through the admission of doctors affects

the number of newly admitted practitioners. Nevertheless, this does not significantly contribute

to containing health costs from the services billed by doctors. Therefore, such policies do not

necessarily contribute to reduce the costs of health care.

2 Materials and methods

2.1 Doctors’ admissions and cost containment in Switzerland

Since the introduction of the Swiss health insurance law (KVG) by the Federal Assembly (1996),

the overall health care expenditure in Switzerland has more than doubled. The Federal Statis-

tical Office reports that the total costs increased from 39.1 CHF bn. in 1996 to 80.5 CHF bn.

in 2016 representing an annual increase of about 4%. They are the highest in Europe, both in
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absolute terms per person (and purchasing power parity) and as a percentage of GDP (Quentin

and Busse, 2018). This context has yielded an intense political and scholarly debate on the

importance of these costs for households. Many factors influence the growth of health expendi-

ture (Vuilleumier et al., 2007). For example, spending has increased due to the decentralization

of skills and financing (Crivelli et al., 2006), regional differences in health good consumption

patterns (Busato and Künzi, 2008; De Pietro and Crivelli, 2015; Braendle and Colombier, 2016),

the size of the economy (Panczak et al., 2017), unemployment (Vatter and Rüefli, 2003), and

population ageing (Crivelli et al., 2006).

Especially scholars have claimed that the density of health care providers, such as doctors, af-

fects health costs (Delattre and Dormont, 2003; Jeanrenaud, 2006; Crivelli et al., 2006). Since

the early 2000s, the Swiss Parliament has decided to tackle the increasing expenditure by re-

ducing the density of service providers (Federal Office of Public Health, FOPH, 2019a). The

Parliament has introduced article 55a in the KVG, which allows the Swiss government (Federal

Council) to regulate providers. Indeed, the article anticipated that the bilateral agreements be-

tween Switzerland and the European Union would come with an augmentation of expenditure

related to a higher influx of foreign doctors (Federal Council, 2004). The Federal Council used

the regulation for the first time in July 2002.

In 2007, the Parliament installed a moratorium aiming to reduce admissions of new doctors

and health expenditure (FOPH, 2019a; Ruefli et al., 2016). The moratorium distinguishes be-

tween SP and GP because the first produce much higher health costs (Verdon, 2012; Roth and

Sturny, 2015) and are thus the main target of the policy. Nevertheless, the 26 Swiss cantons

are responsible for implementing the doctors’ admissions and for managing the installation of
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Figure 1: Moratorium periods for SP and GP along the Swiss cantons between 2007 and 2018.
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practitioners in their region (Federal Assembly, 2007). The moratorium has expired on 1st

January 2010 for GP and two years later in January 2012 for SP (Figure 1). In 2013, the Swiss

Parliament reintroduced the moratorium (Federal Council, 2019) due to a sharp increase in the

numbers of doctors, but refused a binding regulation (Trein, 2016; Federal Council, 2016). In

fact, cantons are free to choose whether they implement new rules: 18 cantons have indeed

reintroduced a moratorium for SP (Ruefli et al., 2016). Currently, the government defines the

main guidelines while the management of admissions is entrusted to the cantons which follow

general principles (Federal Council, 2019).

The deregulation and re-regulation of doctors’ admissions in Switzerland provide an interesting

case study to assess the impact of regulating the supply side of health care provision through

a moratorium on the admission of doctors. In the following, we are especially interested in the

net effect of these policy changes on the number of doctors and health costs. The combination

of a temporal change of deregulation and re-regulation as well as the Swiss setting with 26 com-

parable cantonal health systems which vary in their application of a moratorium, are a relevant

test case for the impact of this regulation. Furthermore, the policy is interesting because it

had an effect on the migration of professionals to Switzerland. In particular, the removal of

the admission ban for SP has increased the immigration of doctors from neighboring countries

whereas the re-introduction of the ban diminished the influx of practitioners (FOPH, 2019b).

2.2 Available data and method of analysis

Data for this study originates from the Swiss data pool SASIS (see sasis.ch). On a monthly

basis, we are able to observe the number of doctors as well as the health costs by specialty in

each canton over the period from 2007 to 2018 (144 months). More precisely, our records are

based on the registration numbers identifying independent practitioners and legal entities who

bill medical services to health insurers (“Zahlstellenregister” numbers, ZSR). Our data counts

the number of unique ZSR billing in each month and in each canton by specialty. Furthermore,

the health costs refer to the invoiced medical claims billed by the ZSR under the KVG which

include, e.g., pharmaceuticals and hospital services. The benefits paid by all health insurers

in Switzerland are recorded by SASIS. Overall, through the ZSR, our data informs about the

number of independent SP and GP as well as the direct health costs they create over time. We

observe that the number of doctors as well as the related health costs have increased for both

SP and GP (also see the graphs in the supplementary materials part A). Seasonal effects appear

since doctors tend to send their invoices to insurers at the end of each billing period. While

only looking at the numbers, it seems hard to establish a clear link between the moratorium

policies and the development of health costs. Further comments on the data and descriptive

statistics are provided in the supplementary materials (parts A and B).

From the raw data, we create a time-series cross-sectional data set at the level of months and

cantons. To operationalize the impact of the moratorium, we consider two response (dependent)

variables, namely, the number of recognized doctors (Nt, related to the aggregated number of

ZSR by cantons, see also supplementary materials part A) and health costs (Ct) reported during

a given month t. The independent variables are above all two binary variables identifying the

policy change, i.e. the moratorium removal (Remt) as well as its later reintroduction (Reintt) in

several cantons. They take the value of 0 before the change and 1 thereafter. We also account

for a variable measuring the number of months since the policy change happened (Montht).
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Characterized by a unit increase, this variable takes the value of 1 at the first month of the new

policy regulation; it is negative prior the change and positive thereafter. Finally, we analyze the

change in trend after the new policy introduction by adding the interaction between the number

of elapsed months and the policy change dummies (Montht×Remt respectively Montht×Reintt).

For studying the removal of the national moratorium for SP in January 2012, we naturally

consider the 78-months-period from 01/2007 to 06/2013, reaching from our first record to the

last month before the first reintroduction of a cantonal moratorium. For comparison purposes

we consider the same period for GP (moratorium removal in January 2010). Concerning the

reintroduction of the cantonal moratoriums, we base our study on 84 months of data from

01/2012 to 12/2018, i.e., from the removal date of the national moratorium to the last available

record and including. This period includes all canton-specific reintroduction dates (Figure 1).

To analyze the effect of the policy change on both number of and health costs from doctors we

use interrupted time series (see, e.g., Bernal et al., 2017; Cruz et al., 2017). This methodology

is commonly used to assess the effect of a policy intervention (Dennis et al., 2013) and is

particularly suited to examine the substantial effect of a policy. In our case we consider the

impact of the removal and the reintroduction of the moratoriums on new doctors’ admissions

and health costs. Stratified by cantons and type of specialty, we write out our model for a

response variable Yt ∈ {Nt, Ct} (number of doctors, health costs from doctors) and policy

intervention Xt ∈ {Remt,Reintt} (moratorium removal, moratorium reintroduction) as follows:

Yt = β0 + β1 Montht + β2 Xt + β3 Montht ×Xt + Seasonality
t
+ ǫt. (1)

In Equation (1), ǫt follows a negative binomial distribution when Yt = Nt and follows a log-

normal distribution when Yt = Ct. In fact, the distributions chosen for both response vari-

ables are those that best fit the observations under the Akaike information criterion (AIC)

criterion (Sakamoto et al., 1986; see also the supplementary materials part C). Further, the

coefficient β0 and the coefficient β1 are the regression coefficients for the intercept and the

elapsed month variable (Montht). While β0 represents the baseline level, β1 indicates the trend

before the policy change (Bernal et al., 2017). The latter accounts, e.g., for inflation and

population growth. Thereafter, β2 measures the level change or jump due to the policy inter-

vention (Xt). The coefficient β3 specifies the interaction effect (Montht × Xt) by indicating

the slope change after the intervention. Finally, following Shumway and Stoffer (2011) and

through the term Seasonality
t
, we control for yearly (cos(2π Montht/12), sin(2π Montht/12))

and semi-annual seasonal effects (cos(2π Montht/6), sin(2π Montht/6)).

3 Results

3.1 Removal of the national moratorium for SP and GP

The results of the regression analysis on SP suggest that removing the moratorium significantly

increased the number of doctors in many cantons but did not affect the costs of care (Table 1).

Regarding the number of SP (first part of the table), we observe that the values of the intercept

and most of the coefficients for the months elapsed are positive and significant which corresponds

to the overall increase observed in the data. The value of the coefficient for the moratorium

removal (“Rem.”) is most often negative but only statistically significant in the cantons AR,
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Number of SP Health costs from SP

Intercept Month Rem. Month × Rem. Intercept Month Rem. Month × Rem.

AG 7.946 *** .022 *** −.224 .035 *** 16.797 *** .054 *** −.131 −.002
AI 5.429 *** .026 *** −.469 −.015 12.889 *** .035 *** .026 −.020
AR 6.136 *** .023 *** −.686 ** .018 14.280 *** .027 *** −.266 .032
BE 7.841 *** .017 *** −.278 * .033 *** 17.397 *** .044 *** .095 .004
BL 7.081 *** .017 *** −.216 .030 ** 16.378 *** .028 *** −.411 .082 **
BS 6.932 *** .003 −.261 .049 *** 15.965 *** .028 *** −.314 .039
FR 7.435 *** .030 *** −.276 * .040 *** 16.186 *** .054 *** −.445 .025
GE 7.318 *** .008 *** .226 .069 *** 17.080 *** .033 *** −.047 .059
GL 5.985 *** .031 *** .097 −.030 13.881 *** .032 *** −.061 −.076
GR 6.997 *** .027 *** −.536 ** .061 *** 15.394 *** .039 *** −.165 .027
JU 6.254 *** .022 *** −.028 .042 * 14.564 *** .052 *** −.681 .100 **
LU 7.209 *** −.008 ** .167 .059 ** 16.134 *** .017 ** .596 .009
NE 6.654 *** .020 *** −.094 .044 ** 15.573 *** .016 * .281 .033
NW 6.017 *** .007 * .150 −.010 13.907 *** .037 *** −.280 .054
OW 5.754 *** .019 *** −.013 .018 13.561 *** .059 *** .263 −.012
SG 7.438 *** .016 *** −.131 .046 *** 16.629 *** .041 *** .001 .013
SH 6.395 *** .033 *** −.366 .049 ** 14.902 *** .044 *** .390 −.047
SO 7.467 *** .023 *** −.256 .032 ** 16.070 *** .036 *** −.104 .021
SZ 7.227 *** .028 *** −.210 .031 ** 15.439 *** .038 *** .118 −.010
TG 7.107 *** .024 *** −.154 .020 15.753 *** .044 *** .287 .011
TI 6.934 *** .024 *** −.097 .037 * 16.367 *** .030 *** −.173 .041
UR 5.643 *** .024 *** .183 −.047 13.889 *** .086 *** −.486 −.180 ***
VD 7.818 *** .024 *** −.010 .023 ** 17.196 *** .046 *** −.001 .012
VS 7.430 *** .032 *** −.071 .019 16.132 *** .054 *** −.351 .007
ZG 6.887 *** .017 *** .050 .029 15.300 *** .032 *** −.146 .023
ZH 8.175 *** .012 *** −.213 * .053 *** 18.020 *** .041 *** −.036 −.021

CH 19.545 *** .040 *** −.047 .013

Note: Results are based on 78 months including 60 months before (01/2007–12/2011) and 18 months after
(01/2012–06/2013) the removal of the moratorium for SP, see Figure 1. The displayed values for the coeffi-
cients for “Month”, “Rem.” and “Month × Rem.” are multiplied by 10. Values account for the seasonal effect.
Significance levels are indicated as follows: * p < 0.1, ** p < 0.05, *** p < 0.01.

Table 1: Regression results by cantons for the SP national moratorium removal in January 2012.

BE, FR, GR, and ZH. This indicates an immediate (counter-intuitive) decrease in the number of

SP after the moratorium removal. However, this value must be interpreted taking into account

the interaction term “Month × Rem.” where, with running months, we observe a significantly

higher growth rate after the removal in 17 cantons. The graphs (a) and (c) in Figure 2 illustrate

the fit of our regression model in two of the largest cantons, GE and ZH. We provide confidence

intervals and compare with the observed data. A vertical dashed line indicates the moratorium

removal. Using the reported coefficient values and log-link function of the model, we provide

and illustrate the estimated annual rate of change before and after the moratorium removal

through “exp(12β1)−1” respectively “exp[12(β1 +β3)]−1”. For example, in GE, the annual in-

crease in the number of doctors was 0.96% before the moratorium removal and 9.64% thereafter.

In the second part of Table 1 we show the results for the SP health costs. Again both coeffi-

cients for intercept and elapsed time are significant and positive throughout all cantons. The

positive value of the “Month”-coefficient indicates that costs are growing independently of the

moratorium question. However, the variables measuring the moratorium removal (“Rem.”)

and the interaction (“Month × Rem.”) are not statistically significant. This suggests that the

moratorium removal did not come with an increased expansion of health costs from SP. Only in

two cantons (BL and JU) we observe an increased slope in health costs while in UR we find a

significant drop. In Figures 2(b,d) we illustrate the results for GE and ZH. Although the value
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last date before the removal of the moratorium. Arrows illustrate the estimated annual rate of change in both
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Figure 2: Model predictions for the number of and health costs from SP around the removal of
the moratorium in GE and ZH.

of the slopes increases (decreases) in GE (ZH) following policy intervention, the differences are

not statistically significant. Consequently, we conclude that eliminating the moratorium on

doctors’ admissions for SP seems to have no relevant effect on the costs increase.

The analysis of the removal of the moratorium for GP suggests similar findings (see part D

of the supplementary materials for the numerical results). However, when comparing them

to the results from SP, the observed changes in the rates of increase before and after the

moratorium removal are slightly lower. For example, in GE, the annual change in the number

of GP was −0.96% before the moratorium removal and 3.79% thereafter. This yields a difference

of +4.75 percentage points that can be compared with the 8.68 percentage points increase for SP

(cf. above).

3.2 Reintroduction of cantonal moratoriums for SP

We now turn to the assessment of the relatively heterogeneous reintroduction of cantonal mora-

toriums for SP. We do not consider the effect on GP since the reintroduction targeted SP. We

further only consider the 18 cantons that have reintroduced a moratorium policy.
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Number of SP Health costs from SP

Intercept Month Reint. Month × Reint. Intercept Month Reint. Month × Reint.

BE 7.954 *** .059 *** .031 −.038 *** 17.555 *** .063 ** .094 −.029
BL 7.165 *** .053 *** .315 ** −.035 *** 16.558 *** .099 *** −.060 −.075 **
BS 7.013 *** .057 *** .278 * −.043 *** 16.083 *** .083 ** −.177 −.063 *
GE 7.528 *** .065 *** .014 −.051 *** 17.276 *** .065 ** .239 −.035
GL 5.988 *** −.008 .926 *** .036 13.796 *** −.041 1.467 ** .066
LU 7.322 *** .049 *** .480 ** −.019 16.258 *** .034 .349 .004
NE 6.758 *** .043 *** .466 ** −.021 15.701 *** .041 .997 * .021
NW 6.021 *** −.011 .646 ** .041 * 14.030 *** .075 * −.401 −.038
OW 5.812 *** .028 .472 .002 13.650 *** .024 .179 .031
SG 7.531 *** .056 *** .533 *** −.034 ** 16.719 *** .045 .901 * −.018
SH 6.494 *** .070 *** .394 −.035 14.919 *** −.023 .690 .060
SO 7.539 *** .045 *** .484 *** −.025 ** 16.168 *** .049 .516 −.032
SZ 7.319 *** .053 *** .312 −.022 15.510 *** .027 .573 .015
TG 7.193 *** .053 *** .541 *** −.025 * 15.908 *** .063 .689 −.018
TI 7.041 *** .055 *** .565 *** −.027 * 16.490 *** .064 .491 −.009
UR 5.647 *** −.003 .424 .035 13.672 *** −.079 * −.078 .074
VD 7.900 *** .045 *** .311 *** −.018 * 17.294 *** .046 .222 .005
VS 7.511 *** .046 ** .120 −.010 16.199 *** .052 .275 −.020

Note: Results are based on 84 months from 01/2012 to 12/2018 including the canton-specific reintroduction
dates of the moratorium for SP, see Figure 1. The displayed values for the coefficients for “Month”, “Reint.”
and “Month×Reint.” are multiplied by 10. Values account for the seasonal effect. Significance levels are indicated
as follows: * p < 0.1, ** p < 0.05, *** p < 0.01.

Table 2: Regression results for the SP moratorium reintroduction in 18 cantons.

The results presented in Table 2 suggest that the reintroduction of the moratorium decreased

the number of specialists in most cantons, especially in border cantons (BL, BS, GE, SG, SO,

TG, TI, and VD) as well as in cantons with university hospitals (BS, BE, GE, VD). Positive and

statistically significant values for intercept and time variable demonstrate the increase in the

number of doctors that is unrelated to the policy change. The negative values of the interaction

term coefficient indicate how the moratorium policy slowed down the growth in the number

of SP. We find the strongest effect for the canton of GE (–0.051 yielding a decrease of the

slope by 6 percentage points), which can be explained to the reduced influx of SP from abroad.

We also examine the impact of the policy change on costs. The regression analyses do not

indicate a statistically significant reduction of health costs as a consequence of the moratorium

reintroduction. Only in BL and BS, the reintroduction resulted in a decrease of expenditure.

A graphical illustration of the case of GE is provided in part E of the supplementary materials.

Finally, for both the moratorium removal and reintroduction we discuss regression results for

SP health costs by specialty in the supplementary materials part F.

4 Discussion

Our results suggest that the removal and reintroduction of the moratorium impacted on the

number of doctors but not on the related health costs. Although our analysis provides strong

support for our findings in terms of statistical significance, in particular regarding the policy

effect on the number of medical providers, the findings need to be read with care due to several

reasons.

Firstly, our operationalization measures the number of billing ZSR and not the number of

doctors. Indeed, doctors may practice in several cantons and one doctor may bill services in
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different specialties. Further, our data measures the place where a doctor practices and not the

place of the admission. We do not control for the number of doctors who (automatically) ob-

tained their admission after training three years in a hospital to get the medical specialization.

Neither can we distinguish between part and full time work. Finally, recall that our data only

includes costs from independent practitioners and does not include bills from doctors practicing

as employees in an institution (e.g. a hospital). Secondly, we do not observe the mobility of

doctors between cantons. In fact, once a practitioner obtains a ZSR number from a canton,

the permission is valid everywhere in Switzerland. On the one hand, this permeability among

cantons may indeed partly jeopardize the containment effect of the heterogeneous reintroduc-

tion of cantonal moratoriums. On the other hand, interestingly, the expansion of the number of

doctors decreased also in cantons without moratorium reintroduction (like AG, FR, and ZH).

This observation is puzzling and one explanation could be that cantons adjusted their practice

without formally adapting their policy hinting at a harmonization of implementation practices.

Further, potential applicants, especially from abroad, may have perceived the cantonal reintro-

duction as a national reintroduction. Thirdly, we do not explicitly account for other explaining

factors. While population dynamics, e.g. demographic growth and ageing, are indirectly in-

cluded through the time factor, we do indeed not control for regulatory interventions in the

medical tariffs nor do we monitor other tariff adaptations. Further, the practice of admitting

doctors may change without new policies or a new moratorium might be implemented very

laxly. Other factors, such as cultural and political specificities of cantons and their proximity to

neighboring countries could also explain the impact of the moratorium introduction and removal.

Nevertheless, despite these potential caveats, we are confident that our findings pick up the

effect of the moratorium policy on the number of and health costs from doctors. We have no

reason to assume that the count of ZSR identifiers does not co-vary with the number of doctors.

Furthermore, there are indeed differences in how the cantonal governments have implemented

the moratoriums. We control for potential confounders over time, such as population growth,

through the trend in time variable, and for potential cantonal specificities, through carrying

out the analysis at the cantonal level. This approach indeed allows us to shed light on cantonal

peculiarities such as the role of border cantons and cantons with university hospitals.

5 Conclusion

In this paper, we examine the impact of a moratorium regulating the doctors’ admissions on

the number of doctors and on health costs in Switzerland. Since the early 2000s, the national

government and Federal Parliament have used this policy instrument to better control rising

health expenditure by regulating the influx of doctors from other European countries. This

regulation expired in 2010 for GP and in 2012 for SP. In mid-2013, some cantons reintroduced

a moratorium on the doctors’ admission. We analyze the impact of this deregulation and re-

regulation on the number of doctors and on health costs. Using original fine-grained monthly

data we measure the number of doctors and the health services billed to analyze the policy

impact through interrupted time series regression models. The results of our analysis show

that the abolition and re-introduction of the moratorium had a direct impact on the number

of doctors but that the effect on health expenditure is not noteworthy. We do not find that

the moratorium reduced the increase of health costs in terms of statistical significance. Our

research has important implications for policymakers. Notably, we demonstrate that regulatory

measures aiming to limit the admission of doctors do not necessarily result in reducing the cost
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growth and that decision-makers might refrain to other instruments. Further, particular care

should be taken by defining homogeneous measures that apply to the whole country avoiding

bias from permeability.
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Online supplementary materials

This section presents supplementary materials with additional information on our analysis.

A. Comments on the available data

Original data are gathered by matching the ZSR doctor identifiers with the amounts invoiced

to health insurers in each month and each canton by specialty as registered in the SASIS

data pool. Therefore, this database offers an accurate estimation of the number of doctors by

specialty established within one canton as well as of the related health costs. The available

data contains the counts of unique doctor identifiers in each month and in each canton by

specialty. The entry reporting the location refers to the canton of work, or, more precisely to

the canton where the invoice has been issued. Further, the month of a record represents the

month of invoice issuance. Doctors billing services in different cantons have a different ZSR in

each canton. Also, one ZSR may bill services in different specialties. Overall we cannot sum up

the cantonal (specialty) counters for the whole Switzerland as we cannot control for duplicate

individual doctors among cantons (specialties). This is why we only present aggregate figures

for the health costs on the level of the whole country (summing costs from all cantons) but

not for the numbers of doctors (summing the cantonal counters would overestimate the true

headcount). The health costs from both SP (Figure 3a) and GP (Figure 3b) have increased

over time. Seasonal effects appear since doctors tend to send their invoices to insurers at the

end of each billing period. Further, dashed lines inform about the moratorium removal and

reintroduction dates.
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(a) Health costs from SP
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(b) Health costs from GP

Note: Vertical dashed lines indicate the removal of the national moratorium for GP (01/2010) respectively for
SP (01/2012) and the first reintroduction date of a cantonal moratorium for SP (07/2013).

Figure 3: Health costs from SP and GP in Switzerland from 2007 to 2018.

Note that the Swiss cantons and their abbreviations are as follows: Aargau (AG), Appenzell

Innerrhoden (AI), Appenzell Ausserrhoden (AR), Basel-Landschaft (BL), Basel-Stadt (BS),

Bern (BE), Fribourg (FR), Geneva (GE), Glarus (GL), Graubünden (GR), Jura (JU), Lucerne (LU),

Neuchâtel (NE), Nidwalden (NW), Obwalden (OW), Schaffhausen (SH), Schwyz (SZ), Solothurn

(SO), St. Gallen (SG), Thurgau (TG), Ticino (TI), Uri (UR), Valais (VS), Vaud (VD), Zug (ZG),

and Zurich (ZH).
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B. Descriptive statistics

In Table 3, we report the health costs from SP and GP by canton over the period from 2007

to 2018. We observe that the health costs from doctors have strongly increased over the years in

each of the cantons. For the overall Switzerland (row “CH”), health expenditures for SP (GP)

are of 2 942 CHF mn. (3 252 CHF mn.) in 2007 and increase to 5 154 CHF mn. (4 836 CHF mn.)

in 2018. In comparison, the permanent resident population in Switzerland (row “Pop.”) is

of 7 593 th. and 8 542 th. at the same dates. Therefore, during the 12 years in the observation

period, the sum of SP and GP health costs in Switzerland have been multiplied by about 1.6

(9 990/6 194) while the population has only increased by a factor of 1.1 (8 542/7 593). Such

outcome shows that the costs by inhabitant have significantly increased over the years.

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
SP GP SP GP SP GP SP GP SP GP SP GP SP GP SP GP SP GP SP GP SP GP SP GP

AG 173 189 191 195 202 199 220 203 228 211 240 219 260 235 281 244 296 268 308 275 323 289 324 294
AI 4 7 4 8 4 8 4 8 5 8 5 8 5 8 5 8 5 9 6 10 6 10 6 10
AR 16 26 17 28 18 29 18 29 19 29 19 29 21 30 23 30 25 32 26 34 26 34 26 36
BE 334 451 366 470 381 476 400 476 422 480 444 491 485 515 512 530 545 579 575 596 600 613 598 619
BL 131 141 142 151 143 152 150 153 154 157 159 160 182 169 187 173 197 185 205 189 216 192 205 197
BS 87 59 92 62 97 67 99 68 101 72 103 75 114 80 115 83 121 89 124 92 129 94 124 96
FR 94 76 103 78 112 81 120 81 122 83 129 88 142 93 150 98 157 112 158 127 169 134 174 140
GE 262 157 278 166 284 170 299 174 310 183 332 188 367 202 386 208 413 228 431 236 454 257 449 251
GL 11 24 11 25 12 26 12 26 12 26 12 26 12 27 14 27 16 29 16 30 16 32 15 31
GR 47 88 50 89 52 89 55 89 57 91 59 90 66 96 70 97 74 105 79 108 79 110 79 110
JU 19 16 21 17 21 17 23 19 25 19 26 20 30 21 32 22 35 24 39 25 41 25 39 25
LU 110 209 115 215 115 221 118 225 122 227 131 235 140 242 149 247 158 263 166 271 176 282 176 289
NE 62 41 68 43 67 41 66 41 70 43 72 45 79 46 88 48 102 53 110 54 115 56 121 56
NW 10 21 11 22 12 22 13 22 13 22 14 22 15 23 15 25 16 26 16 27 18 27 18 29
OW 7 21 8 23 8 23 8 23 9 23 10 23 11 23 11 24 12 25 13 26 14 26 14 26
SG 161 262 168 268 177 275 187 279 198 289 206 295 229 305 247 315 260 328 269 336 277 344 278 347
SH 27 31 30 31 31 31 34 32 34 32 37 33 38 33 39 34 43 36 46 38 48 38 46 40
SO 92 147 100 153 103 155 109 156 111 156 117 157 126 162 137 166 139 177 143 183 147 189 145 188
SZ 49 85 52 88 56 93 57 92 60 93 63 97 66 101 71 105 78 114 81 119 87 123 86 130
TG 65 129 71 133 72 134 77 135 83 136 88 139 98 146 106 149 119 157 126 161 132 165 131 169
TI 130 101 137 102 141 103 148 106 152 112 157 115 175 125 192 131 210 147 226 153 238 157 247 163
UR 8 23 9 22 11 22 11 22 12 22 12 21 11 21 11 21 10 23 10 23 10 25 10 25
VD 271 200 297 212 306 215 331 223 344 230 367 240 393 249 417 257 454 290 489 300 528 307 531 308
VS 91 82 98 91 103 93 112 94 119 100 122 102 131 108 143 115 146 132 144 147 158 149 166 150
ZG 44 51 47 53 48 55 51 57 52 57 54 58 58 61 62 64 69 71 69 74 71 77 71 80
ZH 637 615 678 642 714 660 760 671 784 697 805 739 857 797 943 837 985 899 1 035 954 1 086 1 003 1 075 1 027

CH 2 942 3 252 3 164 3 387 3 290 3 457 3 482 3 504 3 618 3 598 3 783 3 715 4 111 3 918 4 406 4 058 4 685 4 401 4 910 4 588 5 164 4 758 5 154 4 836

Pop. 7 593 7 702 7 786 7 870 7 955 8 039 8 140 8 238 8 327 8 420 8 484 8 542

Note: Health costs are reported in CHF mn. The row “Pop.” indicates the permanent resident population in
Switzerland and is expressed in th.

Table 3: Health costs from SP and GP by cantons from 2007 to 2018.

C. Distribution fit of the response variables

In Table 4, we present the AIC values when fitting the observed data for the response variables

number of doctors Nt and healths costs from doctors Ct to selected distributions. Considering

the relevant observation periods for the removal and the reintroduction of the moratorium

(01/2007–06/2013 and 01/2012–12/2018), we separately assess the case of SP and GP. For

the number of doctors we report the goodness-of-fit on the negative binomial and the Poisson

distributions while we present results from the log-normal and the Weibull distributions fitted

on the health costs. In our procedure, we have also considered the binomial and the geometric

distributions for Nt and the exponential, the normal and the gamma distributions for Ct. In all

cases, we find that the negative binomial distribution best fits the number of doctors in terms of

AIC while the log-normal distribution outperforms the Weibull distribution and is best suited

for health costs.
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Removal of the national moratorium Reintroduction of moratoriums

Nt of SP Ct from SP Nt of GP Ct from GP Nt of SP Ct from SP

NB P LN W NB P LN W NB P LN W

BE 1119 1 835 2 866 2 888 1 025 1 182 4 913 4 954 1 161 2 426 2 863 2 870
GE 1113 1 820 2 935 2 946 995 1 132 4 725 4 743 1 065 1 585 2 843 2 842
TI 950 1 358 2 505 2 529 897 1 106 4 595 4 616 1 069 2 004 2 753 2 758
VD 1043 1 768 2 642 2 651 970 1 268 4 785 4 809 1 168 2 557 2 868 2 875
VS 1 014 1 956 2 425 2 437 943 1 372 4 609 4 641 1 152 2 903 2 652 2 675
ZH 2181 9 511 5 146 5 157 1 861 2 461 5 127 5 152 n.a. n.a. n.a. n.a.

Note: The observation period for study of the removal of the national moratorium is from 01/2007 to 06/2013
for SP and GP. The reintroduction of cantonal moratoriums only concerns SP and is studied on the period from
01/2012 to 12/2018. The columns “Nt” and “Ct” refer to the number of and the health costs from SP respectively
GP. The abbreviations “NB” and “P” stand for the distribution fits with a negative binomial respectively a Poisson
distribution while “LN” and “W” denote fits with a log-normal and a Weibull distribution respectively. “n.a.”
stands for not applicable. In fact, in the canton ZH, no moratorium has been reintroduced, see Figure 1.

Table 4: Goodness-of-fit AIC values for the number of and the health costs from SP and GP in
selected cantons.

D. Regression results for the removal of the national moratorium for GP

In Table 5 we report our analysis of the removal of the moratorium for GP. The “Month”-

coefficient is not always statistically significant meaning an unclear picture regarding the overall

Number of GP Health costs from GP

Intercept Month Rem. Month × Rem. Intercept Month Rem. Month × Rem.

AG 7.736 *** .015 *** .019 .005 16.624 *** .015 −.025 .019
AI 5.015 *** .027 * −.076 −.002 13.431 *** .029 −.284 −.021
AR 5.946 *** .017 * .321 −.007 14.681 *** .025 .151 −.025
BE 7.701 *** −.000 −.071 .013 ** 17.497 *** .014 −.155 .003
BL 6.921 *** .007 −.048 .005 16.357 *** .019 −.050 −.001
BS 6.837 *** .016 ** −1.106 *** −.015 * 15.546 *** .045 *** −.197 −.004
FR 7.042 *** .026 *** −.187 .008 15.719 *** .019 −.190 .015
GE 7.018 *** −.008 −.335 ** .039 *** 16.475 *** .027 * −.112 .010
GL 5.485 *** .016 −.133 .019 14.593 *** .025 −.162 −.018
GR 6.752 *** .014 * −.170 .012 15.807 *** −.003 −.021 .020
JU 5.713 *** −.001 .013 .024 * 14.189 *** .017 .788 .002
LU 7.053 *** −.067 *** .516 ** .081 *** 16.718 *** .011 .231 .004
NE 6.293 *** .007 −.114 .007 15.022 *** −.018 .187 .045 *
NW 5.825 *** .021 ** −.265 −.003 14.390 *** −.001 .376 −.002
OW 5.423 *** .019 .083 .021 14.475 *** .018 −.235 −.012
SG 7.271 *** .001 .055 .021 *** 16.930 *** .007 .352 .008
SH 5.938 *** .020 ** −.255 .019 14.767 *** .002 .297 .003
SO 7.225 *** .017 *** −.220 .007 16.372 *** .014 .075 −.010
SZ 6.866 *** .021 *** −.192 .016 15.849 *** .024 −.073 −.004
TG 6.916 *** .010 * −.198 .019 ** 16.209 *** .002 .197 .010
TI 6.656 *** .016 ** −.278 .024 *** 15.955 *** .002 .120 .039 **
UR 5.296 *** .040 *** −.826 ** −.017 14.373 *** −.041 * .731 .015
VD 7.488 *** .021 *** −.155 .005 16.702 *** .019 .168 .010
VS 7.054 *** .014 * .005 .009 15.886 *** .042 ** −.266 −.007
ZG 6.607 *** .021 ** −.025 .003 15.347 *** .027 * .026 −.012
ZH 8.057 *** .009 ** .017 .000 17.824 *** .021 −.139 .022

CH 19.476 *** .016 .002 .009

Note: Results are based on 78 months including 36 months before (01/2007–12/2009) and 42 months after
(01/2010–06/2013) the removal of the moratorium for GP, see Figure 1. The displayed values for the coeffi-
cients for “Month”, “Rem.” and “Month × Rem.” are multiplied by 10. Values account for the seasonal effect.
Significance levels are indicated as follows: * p < 0.1, ** p < 0.05, *** p < 0.01.

Table 5: Regression results by cantons for the GP national moratorium removal in January 2010.
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growth rate of the number of GP. Additionally, only in few cantons the removal and the inter-

action term are relevant. The interaction term has a significant positive effect in six cantons,

concerning essentially border cantons (GE, JU, SG, TG, and TI) and cantons with large hospi-

tals (BE, GE). This could hint that the moratorium removal had an effect on the immigration

of GP into Switzerland from neighboring countries.

In the right-hand side of Table 5 we report the results estimating the effect on the GP health

costs. With the exception of the intercept, in most cantons no other coefficient is statistically

significant. In particular, the time variable (“Month”) demonstrates that health costs remained

stable during whole observation period. Only in NE and TI we find a significantly positive

interaction term coefficient. Thus, observations for GP are mostly aligned with findings from

SP (Table 1) indicating that the moratorium removal (alone) did not further increase health

expenditure.

E. Reintroduction of cantonal moratoriums for SP

In addition to Section 3.2, the representation in Figure 4(a) illustrates that, for GE, before

the moratorium reintroduction, a yearly growth of 8.11% in the number of doctors is observed.

After the reintroduction, this rate reduced to 1.56%. In Figure 4(b), the lower slope for costs

in GE is not statistically significant (see Table 2).
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Note: In each graph, the plain curve reports the fit of the regression model and two dashed curves indicate the
95%-confidence interval. The observed data points are illustrated in gray. A vertical dashed line indicates the
last date before the reintroduction of the moratorium. Arrows illustrate the estimated annual rate of change in
both periods before and after the moratorium reintroduction.

Figure 4: Model predictions for the number of and health costs from SP for the reintroduction
of the cantonal moratorium in GE.

F. Regression results for SP health costs by specialty

In Table 6, we present the regression results for SP health costs by specialty for both the

removal and the reintroduction of the moratorium. We only report results for specialties where

on average at least 100 doctors have billed medical services in each month. While the analysis

on the removal of the national moratorium uses health costs from all 26 cantons, the study on

the reintroduction of cantonal moratoriums only considers the costs from the 18 cantons that

indeed have reintroduced the regulation. On the one hand, our results show that removing the
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Removal of the national moratorium for SP Reintroduction of cantonal moratoriums for SP

Intercept Month Rem. Month × Rem. Intercept Month Reint. Month × Reint.

Allergology and clinical immunology 14.699 *** .017 ** −.840 * .037 14.527 *** .025 .404 −.008
Anesthesiology 15.023 *** .100 *** −.621 −.010 14.514 *** .102 ** 1.797 *** −.053
Angiology 15.183 *** .026 *** −.117 .012 14.848 *** .030 −.045 .022
Cardiology 16.472 *** .029 *** −.052 −.004 16.170 *** .053 ** .122 −.001
Surgery 15.631 *** −.002 .287 .010 15.294 *** .033 −.276 −.032
Maxillo-facial surgery 13.453 *** .028 *** −.188 .011 12.942 *** .061 −.050 −.060
Orthopaedic surgery, traumatology 15.865 *** .029 *** .295 .001 14.404 *** .071 ** .336 −.041
Plastic, reconstructive, aesthetic surgery 14.496 *** .064 *** .765 * −.001 14.404 *** .071 ** .336 −.041
Dermatology and venereology 16.494 *** .039 *** .461 −.005 16.190 *** .050 * .265 −.008
Endocrinology and diabetology 15.247 *** .022 *** −.211 .048 15.065 *** .050 ** −.274 −.063 ***
Gastroenterology 16.536 *** .037 *** .123 .013 16.222 *** .038 .852 * −.013
Gynecology and obstetrics 17.406 *** .034 *** −.132 −.011 17.029 *** .032 .228 −.013
Hematology 14.564 *** .015 * .937 * .130 *** 14.696 *** .084 ** −.656 −.056 *
Physical medicine and rehabilitation 14.590 *** .057 *** −1.095 ** −.021 14.084 *** .033 −1.483 *** −.009
Physicians, special cases 14.008 *** .006 −2.585 −.075 13.160 *** −.072 1.855 .065
Nephrology 15.135 *** .004 1.811 *** −.123 ** 14.485 *** .008 −.466 .013
Neurosurgery 13.635 *** .027 *** −.715 .246 *** 13.797 *** .181 *** .538 −.170 ***
Neurology 15.798 *** .054 *** .169 .003 15.457 *** .079 *** .094 −.020
Medical oncology 16.661 *** .049 *** −1.115 *** .027 16.292 *** .051 ** -.431 −.025
Ophthalmology 17.462 *** .053 *** −.103 .042 17.254 *** .108 *** .458 −.062 **
Otorhinolaryngology 16.034 *** .014 ** .210 .044 15.754 *** .049 ** .037 −.030
Pathology 15.401 *** .104 *** .166 −.085 *** 15.059 *** .064 * .342 .059 *
Pneumology 15.586 *** .015 ** −.105 −.001 17.437 *** .061 ** .204 −.021
Psychiatry and psychotherapy 17.706 *** .048 *** .081 .001 17.437 *** .061 ** .204 −.021
— of children and adolescents 15.523 *** .045 *** .370 .021 15.273 *** .049 * .310 .006
Radiology 17.108 *** .057 *** −.213 .041 16.886 *** .070 *** .097 −.053 **
Rheumatology 16.477 *** .034 *** .100 −.001 16.064 *** .048 ** .194 −.023
Urology 15.615 *** .011 −.077 .002 15.331 *** .037 .157 .011

Note: Results for the moratorium removal are based on 78 months including 60 months before (01/2007–12/2011)
and 18 months after (01/2012–06/2013) the removal of the moratorium for SP, see Figure 1. Results for the
moratorium reintroduction are based on 84 months from 01/2012 to 12/2018 including the canton-specific rein-
troduction dates. The results concerning the reintroduction of cantonal moratoriums are based on data from the
18 relevant cantons only. The displayed values for the coefficients for “Month”, “Rem.” and “Month×Rem.” re-
spectively “Reint.” and “Month×Reint.” are multiplied by 10. Values account for the seasonal effect. Significance
levels are indicated as follows: * p < 0.1, ** p < 0.05, *** p < 0.01.

Table 6: Regression results for health costs by specialty for the SP national moratorium removal
in January 2012 and the SP moratorium reintroduction in 18 cantons.

moratorium augmented the costs increase from hematologists as well as in neurosurgery but from

no other specialty. On the other hand, the reintroduction of the moratorium has contained the

costs increase only in endocrinology and diabetology, neurosurgery, ophthalmology, radiology,

as well as for physical medicine and rehabilitation. Interestingly, the expenses billed by physical

medicine and rehabilitation have decreased after the removal of the moratorium and the costs

from anesthesiologists seem to have skyrocketed despite the moratorium reintroduction. Overall,

we cannot confirm a strong cause-effect relationship of the moratorium policies and the increase

in health costs, possibly also because in many specialties particular effects that we do not control

for may have a more important impact.
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