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Estimating the economic effects of pharmaceutical reimbursement
scheme reform by microsimulation
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Estimating the effects of reforms in advance is an important part of evidence-based and trans-
parent legislative processes. The aim of this study was to describe a microsimulation method
created to produce ex ante estimates of pharmaceutical pricing and reimbursement policy re-
forms. As a case example, the estimates for the 2016 pharmaceutical reimbursement scheme
reform, including, e.g., the introduction of a€50 annual deductible, are presented. A static mi-
crosimulation model was developed based on the reimbursed purchases of 380,931 individuals
drawn at random (10% sample) from the prescription register. The 2016 reform was projected
to create savings of €44 million/year for the National Health Insurance (NHI). For patients,
the median annual out-of-pocket costs increased from €78 to €96 (by +€18). For 97%, the
estimated change was less than €50/year. The majority of patients whose out-of-pocket costs
increased had relatively low prior costs. However, >€50/year increases predominantly af-
fected patients entitled to higher reimbursements based on chronic or severe illnesses, among
whom older and lower-income individuals were overrepresented. Increases of >€100 were
rare (0.003%) and derived from exceptional circumstances. The microsimulation produced
prompt but versatile estimates of the effects of legislative reforms by factoring in the entire
spectrum of individual situations among affected patients.
Keywords: Microsimulation, fees and charges, health care costs, pharmaceutical preparations,
health equity, health insurance.

Introduction
Social inequalities in health have been described in nu-

merous studies from many countries (e.g., Mackenbach et
al. 2008). These systematic differences in health status be-
tween socioeconomic groups have been linked to complex
mechanisms that include factors related to societies, commu-
nities and individuals (Dahlgren & Whitehead 1991; WHO
2010a). In particular, the social gradient of health and the
higher representation of social problems and health inequal-
ity within societies that have higher income inequality have
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been widely studied in the international literature (e.g., Mar-
mot 2004; Wilkinson & Pickett 2011). In this context, the
relatively high health inequality in Finland seem paradoxical
because of the low income inequality (OECD 2014; Tarki-
ainen et al. 2013). Health inequality in Finland has thus
been commonly linked to structural inequities in access, in-
fluenced by the dual financing of health care and the large
role of occupational health care (Kangas & Blomgren 2014;
OECD 2005; Vuorenkoski et al. 2008). The institutional
approach is supported by the observed socioeconomic differ-
ences in the use of many health services and the relatively
inequitable distribution of doctor visits in Finland (Häkki-
nen & Alha 2006; van Doorslaer et al. 2006; OECD 2011;
Vuorenkoski et al. 2008).

The idea behind inequitable access is determined by the
Inverse Care Law: “The availability of good medical care
tends to vary inversely with the need for it in the popula-
tion served” (Hart 1971). Access barriers stem from a va-
riety of reasons, of which economic barriers are among the
most recognised and studied (e.g., Dahlgren & Whitehead
1991; Penchansky & Thomas 1981; Sabaté 2003; Piette et
al. 2006). Much the previous research on access has focused
on doctor visits (e.g., van Doorslaer et al. 2006). However,
access barriers may be different for different health care ser-
vices. Based on international comparisons, patients in Fin-
land rarely encounter cost-related barriers to doctor visits,
but barriers from waiting list are common (Eurostat 2016;
OECD 2005). Doctor visits alone are nevertheless insuffi-
cient if the patient is not able to afford the prescribed treat-
ment.
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In terms of economic access, prescription medicines are
important since they are one of the most common health
care interventions and, in many countries, also represent
a large part of the overall health care user charges (e.g.,
Avorn 2010; OECD 2015). According to the literature, im-
plementations of and increases in patient co-payments have
reduced third-party payer expenditures but simultaneously
have been associated with a decreased use of necessary
medicines (Austvoll-Dahlgren et al. 2008; Goldman et al.
2007; Lexchin & Grootendorst 2004, and Martikainen 2012).
User charges can have detrimental effects on equity, which
can lead to poor health outcomes and an ineffective use of
resources (Remler & Greene 2009; WHO 2010b). Previous
research has also shown that increased cost sharing can lead
to an increased rate of adverse events, e.g., hospitalisation,
nursing home admission and mortality (Dormuth et al. 2009;
Tamblyn et al. 2001).

The Finnish reimbursement system for medicines has
been previously criticised for relatively high co-payments for
medicines (Mossialos & Srivastava 2008). Additionally, pa-
tients in Finland pay a higher share of costs than patients
in many other Nordic and European countries before reach-
ing the annual co-payment ceiling1, which acts as a safety
net against a high burden of costs (Vogler 2008). Accord-
ing to surveys of the general population conducted in Fin-
land between 2000 and 2015, economic problems in buying
prescription medicines were reported by 11-17% of respon-
dents (Aaltonen et al. 2013; Lindholm 2001; Rikala et al.
2016). Low income and less-than-good self-assessed health
have been associated with a higher likelihood to report access
barriers to medicines and other health care services (Aalto-
nen et al. 2013; 2014). In the 2015 survey, 56% considered
the level of reimbursement for medicines inadequate (Rikala
et al. 2016).

In response to the financial crisis in recent years, shift-
ing the costs for medicines from public payers to patients
has been a common measure used in European countries
(Vogler et al. 2011). Additionally, the Finnish government
has sought savings from the pharmaceutical reimbursements
by introducing several reforms that have increased patients’
share of costs (Government Proposals 113/2012; 330/2014;
106/2015 and 128/2015). However, Finnish reforms have
also included measures with counterbalancing effects for pa-
tients, e.g., price cuts and decreases in the level of the annual
ceiling.

A transparent and evidence-based legislative process re-
quires that the effects of reforms be evaluated in advance and
that enough information be readily available for decision-
makers, different stakeholders, the media and the public, in-
cluding those potentially impacted by the reforms, to enable
equal participation in the political debate (De Agostini et al.
2016; Tuomisto et al. 2014). In the context of pharmaceu-
tical policy, a challenge is the complexity of the reimburse-
ment scheme, due to which macro-level evaluations easily
lead to misleading conclusions from the perspectives of both
cost containment and equity.

In this article, we describe the ex ante microsimulation
method, developed for use in the science-policy interface, to

provide prompt and timely analyses of the effects of pricing
and reimbursement policy reforms.

As a case example, we present the results of the estimates
produced for the 2016 reform. In practice, the described
microsimulation method was also used to simulate the al-
ternative reform scenarios during the policy-making process
prior to the 2016 reform (Government proposals 330/2014;
106/2015; 128/2015). Overall, since 2010, over one hun-
dred microsimulations, of which only a fragment has ended
up in published documents, have been produced by Kela for
regulators and stakeholders to use in the planning and prepa-
ration of pharmaceutical pricing and reimbursement reforms
implemented between 2013-2016 (e.g., Government propos-
als 113/2012; STM 2012a; 2012b).

The Finnish reimbursement
system for medicines in 2015 and

the 2016 reform
Under the Health Insurance Act (1224/2004), all perma-

nent residents in Finland are entitled to reimbursements for
medicines from the National Health Insurance (NHI).

The basic reimbursement (35% of the retail price in 2015)
applies to all reimbursable medicines. Higher reimburse-
ments are paid based on a needs test (disease-based reim-
bursements) or high annual out-of-pocket costs (annual ceil-
ing). Non-reimbursed medicines are paid in full by the pa-
tient without an annual ceiling.

The severe and chronic diseases that entitle a patient to
higher disease-based reimbursements (65% or 100%) are set
by a Government Decree. The 65% reimbursement applies
to, e.g., cardiovascular diseases, asthma and rheumatic dis-
eases, and the 100% reimbursement applies to, e.g., diabetes,
epilepsy and cancer. For 100% reimbursed medicines, a
fixed prescription fee applies (€3.00/item/purchase for max
3 months’ supply in 2015). Disease-based reimbursements
apply only to products used in treatment of a specific disease;
the patient’s other medicines can be reimbursed at different
rates.

Reimbursements can be restricted by prior authorisation
to a specific patient group. Reimbursement restrictions ap-
ply to expensive treatments, and their purpose is to control
prescribing and public expenditure. Restrictions may apply
to products reimbursed at any rate (35%/65%/100%).

The annual co-payment ceiling is a safety net designed
to protect patients from very high out-of-pocket expenditure.
After patients’ cumulative co-payments exceed the ceiling
(indexed,€613 in 2015), they become eligible for fully reim-
bursed medicines for the rest of the calendar year. However, a
fixed prescription fee applies (€1.50/item/purchase for max
3 months’ supply in 2015).

The reform in 2016 increased patients’ share of costs by
several mechanisms. First, an annual deductible2 was im-
plemented. This means that all adults (over 18 years) pay
the full price of their medicines for the first €50 within the
calendar year, after which the aforementioned reimburse-
ments apply based on patients’ entitlements and cumulative
co-payment expenditure (Figure 1). Furthermore, the fixed
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prescription fees were increased (for disease-based 100% re-
imbursement from €3.00 to €4.50 and after annual ceiling
from €1.50 to €2.50). Additionally, to partly counterbal-
ance the negative effects of the reform on patients, the basic
reimbursement rate was raised from 35% to 40%.

Materials and methods

Microsimulation method in the pharmaceutical
pricing and reimbursement setting

Microsimulation is a commonly used method in planning,
monitoring and assessing legislative changes. In the con-
text of the effects of social security benefits and taxation
reforms on income distribution, comprehensive tax-benefit
microsimulation models have been developed nationally and
internationally (De Agostini et al. 2016; Statistics Finland
2016; Sutherland et al. 2002; Sutherland & Figari 2013).
Microsimulation has also previously been used in the plan-
ning of pharmaceutical reimbursement reforms (Dormuth et
al. 2005). In the pharmaceutical pricing and reimbursement
setting, microsimulation is needed to factor in the interac-
tions between simultaneous changes within the complex re-
imbursement schemes. In the Finnish context, the effects of
cumulative mechanisms1−2 are particularly difficult to esti-
mate without micro-level data.

Microsimulation is a modelling technique that operates on
micro-level data by applying a set of rules on each record.
The main types of microsimulation are static and dynamic
models. In static models, behavioural effects are not mod-
elled, and thus, the applied rules are executed with no vari-
ation. Static models are usable in predicting the detailed ef-
fects of changes on a short time-frame. Dynamic models
use probabilistic techniques to allow variation and have been
used to model, e.g., demographic development (Zhou 2013).

In this study, we used a static microsimulation model,
since our aim was to model detailed short-term effects. Ad-
ditionally, in the ex ante setting, it is relevant to know the
impact of the reform on individuals in their current situa-
tion. The estimates thus form the basis for a value judgement
of whether the projected economic consequences are fair and
reasonable. From the budgetary perspective, our main goal
was to find combinations of parameter changes that gener-
ated the necessary savings, in comparison to if the reform
was not implemented. Therefore, we used a ceteris paribus
assumption, under which it is envisaged that other changes,
related to e.g., product range and price levels, would affect
the compared situations equally.

It is known that changes in patient payments affect utili-
sation of medicines via price elasticity. Previously published
estimates of price elasticity for medicines have ranged be-
tween -0.2 and -0.6; i.e., a 10% increase in co-payments has
been associated with a 2–6% decrease in use and costs (Gold-
man et al. 2007; Martikainen 2012). However, small changes
in prices may not affect use at all, and the effects may vary by
country and by population subgroup (Briesacher et al. 2007;
Gemmill 2008; Martikainen 2012; Piette et al. 2006). There-
fore, a single estimate of price elasticity is not likely to be

valid across different population subgroups. For the same
reasons, from the budgetary perspective, results from a dy-
namic model would be subject to higher uncertainty.

Data
The microsimulation model is based on patient- and

purchase-level register data of reimbursed purchases of
medicines, supplemented with information on morbidity as
well as the socioeconomic and demographic characteristics
of patients. The data are updated annually so that they re-
flect as reliably as possible the current prescribing patterns
as well as the rapidly changing pharmaceutical market. At
the time when the Government Proposal regarding the 2016
reform was prepared, the most current were from 2014. In
this article, we present updated results based on 2015 data.

Data were extracted from the nationwide registers at Kela,
including the Prescription Register, the Pharmaceutical Prod-
uct Register, the Special Refund Entitlement Register and the
Tax Register. Patient identifiers (pseudonymised ID code)
and the product code of the medicine (Nordic article number,
VNR) were used to link data across registers.

A 10% simple random sample (N=380,931) of the pa-
tients in the Prescription Register in 2015 formed the sim-
ulation population. For these patients, all reimbursed pre-
scription medicine purchases during the respective year were
drawn from the Prescription Register.

Purchase data: Information on purchases and purchased
products were collected from the Prescription Register, sup-
plemented with variables from the Product Register. For each
purchase, the extracted information included 1) product in-
formation: brand name, product code (VNR), strength, pack-
age size, Anatomical Therapeutic Chemical (ATC) code,
according to the classification system maintained by the
WHO Collaborating Centre for Drug Statistics Methodology
(2015); 2) information on price and reimbursement: whole-
sale price, retail price (incl. and excl. VAT), reference price3,
NHI reimbursements, reimbursement codes (restricted or
disease-based reimbursements); 3) information about the pa-
tient: patient identification, age (end of year), gender; 4)
information about the dispensing: dispensed quantity, date,
pharmacy, generic substitution; and 5) information about the
prescription: prescriber identification, prescription date.

Morbidity: To assess morbidity, entitlements for restricted
and disease-based reimbursements were used from the Spe-
cial Refund Entitlement Register (Fimea & Kela 2016, 87-
91). The entitlements are commonly used as proxies for
morbidity in pharmacoepidemiological research (e.g., Tolp-
panen et al. 2013; Vehko et al. 2013). Information on en-
titlements that were valid at least one day during 2015 were
used. Altogether, 149 different entitlements were identified.
In the analyses, patients with entitlements for different types
of cancer (38 different entitlements) were grouped together
as one group, as were patients with cardiovascular diseases
(12 different entitlements). In this article, only the results for
the 10 patient groups that were largest among each gender
are presented.
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Figure 1. Pharmaceutical reimbursement scheme in Finland in 2015 and 2016.

Income: In this study, taxable personal income was used
as a proxy of socioeconomic position. It must be noted,
though, that personal income is less sensitive than household
income because, e.g., a person without personal income can
benefit from high incomes of other household members, or a
person with high personal income may have several depen-
dants with no income. However, registers available at Kela
did not include direct information on household income or
indirect information based on which household income could
be reliably assessed, and data linkages across registers out-
side Kela were outside the scope of this study.

To partly overcome the sensitivity problems related to
using personal income, especially those related to children
and young adults, analyses by income included only patients
aged 30 years or older (N=291,343; 76% of the sample), who
were divided into deciles. Notably, since the sample was
drawn from the prescription register, which encompasses ap-
proximately 70% of the population (in 2015, 65% of the male
and 74% of the female population), the deciles are not di-
rectly generalisable to the general population (Fimea & Kela
2016, 110). It is likely that the 30% of the population not
represented in the register has a different income distribution
and different sociodemographic characteristics than the pop-
ulation within the register. Thus, the results related to income
are to be considered crude estimates.

Case example simulation - 2016 reform
For the baseline, discrepancies in the raw data were

solved, e.g., unclaimed reimbursements after reaching the
annual ceiling. In the 2016 simulation, the reimbursements
for each purchase and each person were re-calculated using
the reform parameters, taking into account the effects of cu-
mulative reimbursement mechanisms – the annual deductible
and the annual ceiling – on the annual level. The simulated
reform parameters are presented in Table 1.

Statistical analyses
The effects of the reform for patients and for the NHI were

calculated as the difference between the 2016 simulation and
the baseline. The results were multiplied by 10 to extrapolate
the findings of the 10% sample to the population level. The

population level, in this study, represents all patients with re-
imbursed purchases (70% of the Finnish population). The ef-
fects of the reform were estimated in total and by population
subgroup (by gender, age and income decile), by prior out-
of-pocket costs and for the 10 most common disease groups
by gender, based on entitlements to disease-based and re-
stricted reimbursements (in total, 11 patient groups in total
are presented).

In this study, the NHI reimbursements refer to the costs
for medicines covered by the NHI, including reimbursements
paid after the annual ceiling was exceeded. Patient out-of-
pocket costs refer to the difference between the total cost and
NHI reimbursements, including the reference premiums3.

The microsimulation and all analyses were performed us-
ing SAS software version 9.4 (SAS Institute Inc., Cary, North
Carolina). All costs are in Euros, 2015 currency level.

Ethical considerations
The data sampling was conducted at the statistical unit of

Kela, where the data were pseudonymised for research pur-
poses. The Finnish legislation on data protection allows us-
ing sensitive administrative data for scientific research pur-
poses. No permission from an ethical board is required for a
study that is solely based on registers. Kela has a statutory
obligation to conduct research that serves the development
of the social security system (Act on the Social Insurance
Institution 731/2001).

Results
The projected savings for the NHI were €44 million per

year (-3% of the total reimbursement expenditure), and this
sum was shifted to the patients (Table 2). For patients,
the median change in annual out-of-pocket expenditure was
+€11 (IQR +€3+€17). For 44% of patients, the annual
change in out-of-pocket costs year was ±€10 at most and
for 90% ±€30 at most. An increase of over €50 per year
affected 3% of patients. The maximum increase in the sim-
ulation was €185 per year and the maximum decrease €47
per year. The number of patients whose annual out-of-pocket
costs exceeded the annual ceiling decreased by 2%.
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Table 1
The reimbursement system parameters at the baseline and in the 2016 simulation.

Baseline 2016 simulation
Annual deductible €0 €50 (€0 for ≤18 yrs)

Basic reimbursement 35% (co-payment 65%) 40% (co-payment 60%)

Disease-based
65% (co-payment 35%) 65% (co-payment 35%)

reimbursement (lower)

Disease-based 100%, €3 fixed 100%, €4.50 fixed
reimbursement (higher) prescription fee prescription fee

Co-payments after reaching the €1.50 fixed €2.50 fixed
after reaching the annual ceiling (€613) prescription fee prescription fee

Table 2
Descriptive statistics at the baseline and in the 2016 simulation. All figures are based on simulation data (N=380,931), extrapolated to
population level (x10).

Baseline 2016 simulation Difference (%)
Total NHI reimbursements €1.401 Million €1.357 Million -€44 Million (-3%)

Total sum of patient out-of- pocket payments €569 Million €613 Million +€44 Million (+8%)

Median out-of-pocket payments/patient/year €78 €96 + €18 (+23%)

Median NHI reimbursements/patient/year €54 €42 - €11 (-20%)

Mean out-of-pocket payments/patient/year €147 €159 +€12 (+8%)

Mean NHI reimbursements/patient/year €368 €356 -€12 (-3%)

Number (%) of patients exceeding the annual ceiling 179.700 (5%) 175.300 (5%) -4,400 (-2%)

At the baseline, the distribution of out-of-pocket costs was
strongly skewed; 56% of patients paid under €100 per year
and 74% paid under €200 per year, while 7% of patients
paid €500 or more per year. Increases in out-of-pocket costs
occurred predominantly among patients at the lower end of
the cost distribution (Figure 2). The share of patients with
increases of €10 or more was 58% among patients who paid
less than €200 at baseline and 37% among those who paid
€200 or more at baseline. Increases of over €30 were most
common (13–14%) among patients who paid €100–249 at
baseline and among those who paid €650 or more (55%).
Increases of over €50 were most common among patients
who paid less than €250 (3%) at baseline and those who
paid €650 or more (11%). Increases over €100 were rare
(0.003%) and mainly affected patients who paid €650 or
more at baseline. The large increases for these patients were
caused by the multifold effects of the increased fixed pre-
scription fee due to the notable amount of purchases after
exceeding the annual ceiling. Approximately 4% of pa-

tients benefitted from the reform by a decrease of €10 or
more in annual out-of-pocket costs. This was most common
(38–54%) among patients who paid €400–599 per year at
baseline. The patterns were similar for the two genders (data
not shown).

Older individuals were slightly more likely to experi-
ence larger increases in out-of-pocket costs than younger age
groups (Figure 3). This was because nearly all (99%) pa-
tients with increases of over €30 were eligible to disease-
based reimbursements, and the entitlements are more com-
mon among older individuals. Increases of over€30 affected
17% of male patients and 14% of female patients aged 65–74
years and 16% of male and 13% of female patients aged 75
years or older. In the younger adult age groups (19–64 years),
the shares were between 7% and 13% among male patients
and between 4% and 9% among female patients. Children
and adolescents (0–18 years) were exempt from the annual
deductible; therefore, increases in their out-of-pocket costs
were rare and derived from the increased fixed co-payments.
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Figure 2. Annual change in out-of-pocket (OOP) costs, by annual out-of-pocket costs paid before the reform.

Figure 3. Annual change in out-of-pocket (OOP) costs, by gender, age and disease-based entitlements.

Patient groups that were most affected by the reform were
those entitled to 100% reimbursements. The proportions of
male and female patients facing increases of €50 per year
were, respectively, 34% and 28% with severe mental disor-
ders, 23% and 20% with epilepsy, 21% and 16% with glau-
coma, and 15% and 13% with diabetes (Figure 4).

Higher increases were slightly more common at the lower
end of the income distribution (Figure 5). Increases of over
€30 affected 19% of male and 14% of female patients in
the lowest income decile and 8% of male and 5% of female
patients in the highest income decile.

Discussion
This article presents a microsimulation method developed

for producing estimates of the economic effects of various
pharmaceutical pricing and reimbursement scheme reforms.
As a case example, 2016 reform effects are presented. The
strength of the microsimulation methods is that the entire
spectrum of individual situations among affected patients can
be taken into consideration instead of hypothetical cases.
The method also enables targeted analyses of impacts on
specific population and patient subgroups. Therefore, the
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Figure 4. Annual change in out-of-pocket (OOP) costs among patients with entitlements (reimbursement rate) based on severe/chronic
diseases, by gender.

Figure 5. Annual change in out-of-pocket (OOP) costs, by gender and income decile (I–X). Patients aged 30 years and older are included.

method can be used flexibly in various situations to provide
estimates on what can be expected from the reform in relation
to the sought policy goals. Furthermore, the method allows
identifying unexpected cumulative effects.

The focus of the 2016 reform was on reducing public
pharmaceutical spending; therefore, it was expected that
most patients would experience increasing out-of-pocket
costs. One of the original aims of Prime Minister Jyrki
Katainen’s government programme was to ensure that costs
do not act as a barrier to necessary medicines for low-income
people (Finnish Government 2011; Government proposal

330/2014). The implementation of the annual deductible
derived from the proposals of a working group set by the
Ministry of Social Affairs and Health in 2011. The working
group suggested a deductible, along with increases in reim-
bursement rates and a decrease in the annual ceiling, as a re-
sponse to the government goals of targeting reimbursements
to patients with higher medicine use (STM 2012a).

According to the simulations, the increases in annual out-
of-pocket costs were relatively small for most and affected
a large majority of patients at the lower end of the out-of-
pocket cost distribution. However, the largest increases af-
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fected mainly patients with severe and chronic conditions as
well as patients with a very high number of purchases. Older
and low-income patients were also affected by the reform.

It appears that the implementation of the annual de-
ductible largely conformed to the aims of targeting the effects
of the saving measures to patients who previously paid rel-
ative little for their medicines. For patients with occasional
and rare or very low cost purchases with the basic reimburse-
ment rate (40%), the reform had mostly small effects. The
increase of the basic reimbursement rate from 35% to 40%
also lessened the effects of the deductible on patients who
had moderately high out-of-pocket costs for medicines in this
reimbursement category. Child and adolescent patients bene-
fitted the most from the increased reimbursement rate as they
were exempt from the annual deductible.

However, in the 2015 scheme, patients who almost only
used 100% reimbursed medicines, based on a severe or
chronic condition, also had low out-of-pocket costs despite
using expensive treatments. For them, the increases in out-
of-pocket costs due to the annual deductible (0% reimburse-
ment for the first€50) were larger than they were for patients
who previously paid 65% or 35% out-of-pocket. They were
also affected by the increased fixed prescription fees. Fur-
thermore, 100% reimbursements are most common among
people with low incomes (Aaltonen 2015). In this respect,
the reform seems to act contrary to the original goals.

Increases in fixed prescription fees after patients exceeded
the annual ceiling also led to notable increases in out-of-
pocket costs for few patients with high out-of-pocket costs
and a very high number of purchases. It was outside the
scope of this study to examine in detail the specific cases
where these changes occurred and whether the large num-
ber of medicines was clinically justified. Nevertheless, the
protective effect of the annual ceiling was weakened by the
reform.

To confirm the effects of the reform and to evaluate the
sensitivity and accuracy of the used method, ex post analyses
are needed. Previously, the effects of the 2013 pharmaceu-
tical pricing and reimbursement reform have been estimated
using ex ante (2010 data, 10% sample) and ex post (2013
data, total population) microsimulations. Despite the differ-
ences in the data coverage and the changes in prices and the
range of products over time, the two simulations resulted in
closely similar estimates. According to both simulations, the
mean change in patient out-of-pocket costs was +€9. In the
ex ante simulation, the share of patients for whom the change
was a maximum of €10 per year was 64%, and in the ex post
analyses, it was 63%. The effect of the 5% price cut on the
NHI expenditure was €57 million based on both analyses
(Saastamoinen et al. 2016; Government Proposal 113/2012).
The overall effect of the 2013 changes for the NHI expendi-
ture was €92.7 million based on the ex ante analyses, and in
the ex post analyses, it was €91.2 million (Aaltonen, unpub-
lished simulation results; Saastamoinen et al. 2016). Hence,
the reliability of the ex ante simulation was relatively good
at the population level and in predicting changes to patients.

The simulations in both ex ante and ex post settings, how-
ever, represent only the direct effects of legislative changes

on prices and out-of-pocket costs. In reality, the effects of
the reforms are mingled with behavioural effects and other
changes related to the supply side and, e.g., economic cir-
cumstances. In addition to behavioural effects due to price
elasticity, reforms may affect the behaviour of prescribers,
the pharmaceutical industry and pharmacies. From the eq-
uity perspective, the effects of the reforms need to be exam-
ined in terms of the outcomes related to access to necessary
medicines, households’ economic burden and health.

Medicines also represent only a part of overall health care
user charges. Within the overall health care system, sepa-
rate co-payment ceilings also apply to public health care ser-
vices and travel costs. Although exceeding all three ceilings
is rare, the burden of costs may become notable for heavy
users of health care services (Mikkola et al. 2009). Individ-
uals also respond differently to cost pressures. While some
defer medicine use or other treatments, others may go with-
out other necessities, e.g., nutrition, which may have even
more detrimental effects on health (Heisler et al. 2005; Kin-
nunen 2009; Kruunari 2009). Increases in co-payments may
also have effects on social assistance (means-tested last resort
minimum income assistance) expenditure and use.

Cost containment and efficiency are important goals in
health care and pharmaceutical policy in order to ensure that
maximum health and quality of life are achieved with avail-
able resources. However, user charges are not an optimal
method to achieve these goals, since they are difficult to allo-
cate equitably (WHO 2000; WHO 2010b). Therefore, shift-
ing the focus from influencing patients by user charges to
promoting rational prescribing is encouraged.

Conclusions
Microsimulation provided a prompt and flexible method

to produce various estimates of the effects of pharmaceuti-
cal pricing and reimbursement reforms. The 2016 reform in-
creased the out-of-pocket costs for most patients. Increases
were most common among patients at the lower end of the
out-of-pocket cost distribution. However, the largest in-
creases affected patient groups with high health needs and
a large number of purchases. The aims of targeting the cost
containment measures to patients with lower medicine use
were therefore not entirely successful. Further research is
needed to assess the impact of the reform on equitable access
to and use of medicines.

Endnotes
1Ceiling: Patients pay the full price or part of the cost up

to a ceiling, after which medicines are available at reduced
cost for the rest of the calendar year (Austvoll-Dahlgren et
al. 2008).

2Deductible: Initial expense up to a fixed amount, which
must be paid out-of-pocket for medicines over a calendar
year; then, all or a percentage of the rest of the cost is covered
by the NHI (WHO Collaborating Centre for Pharmaceutical
Pricing and Reimbursement Policies 2017).

3Reference price system: Within the reference price sys-
tem, identical medicines are clustered, and within the cluster,
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reimbursement is paid based on the lowest, i.e., reference,
price. If a patient refuses to switch from the prescribed prod-
uct to a cheaper substitutable alternative, the patient pays the
difference (referred here as reference premium) between the
reference price and the retail price (WHO Collaborating Cen-
tre for Pharmaceutical Pricing and Reimbursement Policies
2017).
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