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Abstract

Objective: Out-of-pocket payments for medications take a substantial part of Czech households’ expenditure for health, which could have
a negative impact on medication adherence. Therefore, the objective of this study is to explore the impact of prescription medications
related to specific health conditions on patients’ out-of-pocket payments and cost-related medication non-adherence.

Methods: We used the data from the second wave of the European Health Interview Survey. Running the analyses in hierarchical stages, our
main interest was the influence of medications related to 21 health conditions. A conventional regression method with robust standard
errors was used for the investigation of out-of-pocket payments for prescription medication. Predictors of cost-related medication non-
adherence were identified using a logistic regression model.

Results: We found that medications for stroke, asthma, myocardial infarction, chronic lung disease, chronic kidney disease, and diabetes
contribute to high co-payments. Moreover, cost sharing for stroke, asthma and myocardial infarction medications might have serious
implications for desirable consumption as they are associated with medication non-adherence.

Conclusions: We conclude that prescription practices and reimbursement policies in relation to medications for stroke, asthma and
myocardial infarction should be carefully explored and physicians should be motivated to prescribe medications covered fully or with low

co-payments.
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Introduction

Cost sharing for medication is a standard feature of health care
systems even when packages of covered health care services
are very generous. Patients’ payments for medication often
have the greatest magnitude in households’ expenditure for
health. Depending on health care system settings and reim-
bursement policies, as well as on health status and the pres-
ence of illnesses, payments for medication might have adverse
effects on the desirable medication consumption and equali-
ty of access to medication, resulting in more complex impli-
cations for the well-being of the population (Gemmill et al.,
2008; Sinnott et al., 2013).

Assuming that the demand for pharmaceuticals is derived
from the demand for health care, traditional conceptual ap-
proaches to the demand for health care (Grossman, 1972) and
health care utilisation (Andersen and Newman, 2005) revealed
several predictors which have an influence on decisions about
health care consumption and access to health care. Among
them, health need - in other words, the presence of illness — is

one of the fundamental characteristics. Moreover, differences
in health care consumption are documented for various health
conditions, especially when cost sharing is present (Piette et
al.,, 2006). Previous empirical studies involving medication
mostly focused on the explanation of patterns based on var-
ious socio-demographic and economic characteristics of the
population; some groups vulnerable to diminished access to
medication and with high out-of-pocket payments (OOPP)
burden have been identified in this regard (Costa-Font et al,,
2007; Hennessy et al., 2016; Luczak and Garcia-Gémez, 2012;
McLeod et al,, 2011; Morgan and Lee, 2017; Sanwald and
Theurl, 2017; Vogler et al., 2015). Nevertheless, studies focus-
ing on the impact of specific medication types on OOPP and
access to them are rare.

In the Czech Republic, the overall level of OOPP approxi-
mates the European average (15% of total health expenditure)
but payments for medications make up a considerable part.
These payments count for more than half of total OOPP which
are paid by the Czech population - and as such have a great
share in households’ expenditure for health (Czech Statistical
Office, 2020).
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Within this framework our paper contributes to the de-
bate about impacts of OOPP and extends empirical evidence
by a particular focus on payments for prescription medication
and its affordability and accessibility for Czech patients. The
objective of the paper is to explore the impact of prescription
medication related to a particular health condition on pa-
tients’ out-of-pocket payments, and the forfeiting of the desir-
able consumption due to high co-payments which, to our best
knowledge, has not been done yet. Our main research ques-
tions are: Which prescription medications are drivers of OOPP
for medication? Which prescription medications are associat-
ed with cost-related medication non-adherence?

For better understanding of the Czech health care system
and its regulations related to medications, we give a brief in-
sight into to the national pharmaceutical policy, reimburse-
ments and cost sharing for medications in the next part of the
paper. The paper then continues with a description of the data
and methods used. The results of our analyses are introduced
in the third part of the paper, firstly showing results for driv-
ers of OOPP for medications and then factors associated with
medication non-adherence. We discuss and summarise our
results and provide some recommendations in the concluding
parts.

National pharmaceutical policy and cost sharing for
medication

The State Institute for Drug Control (SIDC) is the main regu-
latory body responsible for pharmaceuticals in the Czech Re-
public. The SIDC sets the maximum prices of pharmaceuticals
and reimbursements from public health insurance (applied to
reimbursable pharmaceuticals, i.e. prescription medication;
the prices of over-the-counter pharmaceuticals are not regu-
lated). The maximum price of a reimbursable medication is set
as the average of the three lowest prices in the reference basket
and the maximum trade margin. Reimbursement from public
health insurance uses the system of reference groups (ca. 200;
not always corresponding with the anatomical therapeutic
chemical classification — ATC). All pharmaceuticals within the
same reference group have the same reimbursement price for
the usual daily therapeutic dose. In each pharmaceutical group
at least one fully reimbursed medication (most often gener-
ic) is available. The reimbursement price is set according to
the lowest EU price of a medicinal product within a reference
group (Alexa et al., 2015; State Institute for Drug Control,
2018). The list of medications covered by health insurance and
its reimbursement is issued every month by the SIDC (State
Institute for Drug Control, 2020).

The difference between the maximum and reimbursement
price is the co-payment which must be paid out-of-pocket by
patients. The co-payment, however, can differ from pharmacy
to pharmacy based on the mark-ups used in the distribution
chains.

In order to protect patients from high co-payments, an an-
nual limit is put in place. The protective limit has been adjusted
several times since its introduction in 2008; for the period of
our investigation it was 2500 CZK for patients under 18 years
or above 65 years old, and 5000 CZK for other patients (year
2014). However, it is important to note that not all co-pay-
ments are included within the limit — only the co-payment cor-
responding to the cheapest available medication with the same
treatment substance and means of application. Moreover, if
the same medication is available fully reimbursed from health
insurance, the co-payment is not included at all.

Materials and methods

Data from the European Health Interview Survey (EHIS) is
a suitable source for answering our research questions. The
EHIS consists of four modules — health status, health care use,
health determinants and socio-economic background varia-
bles — and targets the population aged at least 15 and living
in private households. We used the second wave of the sur-
vey which took place in 2014 in the Czech Republic (UZIS CR,
2018). The methodological aspects of the second wave of the
survey are discussed elsewhere (Eurostat, 2013).

The subsample for our analysis was only those respond-
ents who had used medication that was prescribed by a phy-
sician during the past two weeks (N = 3966). This allowed us
to focus only on those who had any consumption and deal
with relatively recent consumption patterns. This subsample
is used as a basis for an investigation of OOPP for prescrip-
tion medication (defined as co-payments for partly covered
medications and direct payments for prescription medications
not covered by the health insurance fund but available only
on prescription) and cost-related medication non-adherence
(derived from a question as to whether a respondent needed
to consume prescription medication but could not afford it for
financial reasons).

Our analyses start with the investigation of OOPP for
prescription medications (in CZK) and an estimation of the
impact of relevant predictors (OOPP model). The estimation
of factors decisive for cost-related medication non-adherence
follows in the next step (non-adherence model).

For both models the selection of variables included is based
on the concepts of health care (medication) consumption and
findings of empirical studies mentioned in the introductory
parts of the paper. The final set of variables reflects our re-
search questions, taking into account model diagnostics and
respecting the results of goodness-of-fit tests. As the set of
influential variables is broad, special attention is paid to possi-
ble multicollinearity. The collinearity statistics (tolerance, var-
iance inflation factor, eigenvalue and condition index) are con-
sidered (results of multicollinearity diagnostics are displayed
in Appendix A).

We ran the analyses in hierarchical stages in order to see
the additive influence of the variables; at the same time, this
served as a robustness check of our results. Our main interest
is the influence of specific types of medication consumed, i.e.
prescription medications consumed in relation to a specific
health condition, and therefore we observed 21 health condi-
tions and included a variable for other non-specified diseas-
es. The data is derived from the question “Have you taken a
prescription medication for this health condition in the last
12 months?”. Thus, the first stage included only the dummy
variables of these medications. We then extend our analy-
sis by observing other relevant health and health care-relat-
ed factors. In the second stage we added three categories of
self-assessed health (good, satisfactory and poor). The third
stage was extended by a dummy variable for outpatient visits
(defined as visiting a general practitioner, specialist, dentist or
psychiatrist in the last four weeks). In addition, for the OOPP
model we included cost-related medication non-adherence as
an explanatory variable which might have a relationship with
high medication payments. In contrast, in the non-adherence
model we included OOPP for medication to confirm this re-
lationship. As the next steps, we controlled for socio-demo-
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graphic and economic determinants. As part of the fourth
stage, gender and age (with reference to the protective limit
age used as a dummy variable taking value 1 if individuals are
older 65) were included. In the fifth stage, we controlled for
education recoded into three categories: lower, secondary and
higher. In the sixth stage, we included a variable of population
density areas distinguishing low density, medium density and
high density areas as defined by Eurostat (Eurostat, 2019). Fi-
nally, we included a variable of income to control for economic
situation and thereby gain a complete model. In our models,
income is included as a continuous variable (monthly net in-
come in CZK) and has been constructed from a proxy question
distinguishing 17 income categories. An original income vari-
able was not provided by the data provider due to a huge num-
ber of missing responses related to reported exact amounts
of income. Considering several options to work with such
a huge number of income categories we attributed a thresh-
old amount of each income category as a continuous varia-
ble (10 000, 12 000, 14 000, 17 000, 20 000, 22 000, 24 000,
26 000, 29 000, 31 000, 33 000, 35 000, 40 000, 45 000,
52 000; the last two categories between 52-56 000 and over
56 000 have been bounded to 56 000 CZK). The explanatory
variables and sample characteristics are displayed in Table 1.

In this paper, we provide results only for the complete
models. The conventional ordinary least square (OLS) regres-
sion with robust standard errors is used for the investigation
of OOPP for prescription medication. Predictors of cost-re-
lated medication non-adherence are identified using a binary
logistic regression model. We display the results as average
marginal effects (AME’s). In Appendix B, the results for the
first and the sixth stage are shown. Results of the first stage
show pure effects of specific types of medication consumed.
The sixth stage presents results of the complete model without
controlling for (biased) income to show robustness of estima-
tions. The statistical software IBM SPSS Statistics (version 25)
was used for data processing and analyses.

Results

Firstly, we will present the results for the OOPP model (the
complete model). Medications for stroke contribute to the
greatest increase in OOPP followed by medications for asth-
ma and myocardial infarction. A slightly lesser burden is
found for chronic lung disease — even if the predictive power
is rather low. Ranked fourth, taking medications for diabetes
has a strong predictive power and contributes to an increase
in OOPP. Other significant factors increasing OOPP for med-
ications are cardiovascular diseases (CDV): ischaemic heart
disease, hypertension and high blood cholesterol; and muscu-
loskeletal disorders: rheumatoid arthritis, arthrosis and prob-
lems in the lumbar and cervical spine. In general, OOPP for
prescribed medications increase with worse health; for those
having poor health, it is more than twice compared to those
with satisfactory health. Having outpatient visits also signifi-
cantly increases OOPP for prescribed medications.

Those who stated that they could not afford to consume
medications for financial reasons face higher OOPP for medi-
cations (see Table 2 — OOPP model). This leads us to look at the
non-adherence model. Four types of prescription medication
increase the probability of having trouble consuming needed
medications for financial reasons. Medications for myocardial
infarction, stroke and asthma not only increase the OOPP bur-
den but also the probability of cost-related medication non-ad-
herence. Medications for migraine and serious headache are

Table 1. Explanatory variables and sample characteristics

(N = 3966)

Variables’ names N %
categorical variables
Prescription medication for:
asthma 308 7.8
chronic lung disease 158 4.0
myocardial infarction 252 6.4
ischaemic heart disease 440 111
hypertension 2135 53.8
high blood cholesterol 55 241
stroke 148 3.7
arthrosis 767 19.3
rheumatoid arthritis 422 10.6
problems in lumbar spine 784 19.8
problems in cervical spine 407 10.3
diabetes 647 16.3
allergy 460 11.6
cirrhosis 17 0.4
migraine and serious headache 170 4.3
problems with incontinence 250 6.3
chronic kidney diseases 127 3.2
depression 214 5.4
anxiety 217 5.5
thyroid gland 553 13.9
osteoporosis 334 8.4
other diseases 674 17.0
Control variables:
good health 1576 39.7
satisfactory health 1686 42.5
poor health 704 17.8
outpatient visits 2610 65.8
medication non-adherence 220 55
male 1479 37.3
female 2487 62.7
age 15 to 64 1826 46.0
age 65+ 2140 54.0
lower education 719 18.1
secondary education 2788 70.3
higher education 459 11.6
low density 1577 39.8
medium density 1338 33.7
high density 1051 26.5
continuous variables* mean standard deviation
OOPP 257.2 360.7
income 217431 10783

Note: * mean and standard deviation in CZK. Income constructed from

a proxy variable of income categories as the threshold amount of each

category.



https://kont.zsf.jcu.cz/attachments/000029.pdf

Kotis Kratilové and Doubkova / KONTAKT 123

Table 2. Determinants of OOPP for prescription medication and cost-related medication non-adherence (N = 3966)

OOPP model Non-adherence model
Variables’ names AME 95% CI AME 95% CI
OOPP? dependent variable 0.016* [0.001; 0.032]
Prescribed medication for:
asthma 104.1 [49.8; 158.4] 0.027 * [0.006; 0.048]
chronic lung disease 93.6* [11.6;175.5] 0.017 [-0.010; 0.045]
myocardial infarction 105.5 *** [52.2;158.8] 0.034 ** [0.012; 0.055]
ischaemic heart disease 53.8 ** [15.4;92.2] 0.009 [-0.010; 0.027]
hypertension 38.8 ** [15.5;62.1] -0.021 ** [-0.036; -0.007]
high blood cholesterol 29.9* [4.1;55.7] -0.008 [-0.024; 0.008]
stroke 132.5** [53.3;211.8] 0.034 ** [0.009; 0.059]
arthrosis BIlNCK [0.2; 62.8] 0.001 [-0.016; 0.017]
rheumatoid arthritis 48.6 * [4.8;92.5] 0.013 [-0.005; 0.031]
problems in lumbar spine 45,9 ** [15.8; 76.0] 0.011 [-0.006; 0.028]
problems in cervical spine 448 * [4.5; 85.2] 0.004 [-0.016; 0.024]
diabetes 65.1 *** [33.9; 96.2] 0.005 [-0.012; 0.023]
allergy 21.2 [-16.8; 59.3] 0.002 [-0.021; 0.025]
cirrhosis 131.5 [-67.3;330.3] 0.018 [-0.048; 0.085]
migraine and serious headache 29.2 [-45;103.4] 0.029 * [0.004; 0.053]
problems with incontinence 32.1 [-26.5; 90.6] -0.007 [-0.032; 0.018]
chronic kidney diseases 69.7 [-8.8;148.1] -0.001 [-0.033; 0.032]
depression -10.1 [-61.2;41.1] 0.024 [-0.002; 0.050]
anxiety 6.3 [-48.7; 61.3] 0.021 [-0.005; 0.046]
thyroid gland 8.2 [-25.7; 42.0] -0.005 [-0.026; 0.015]
osteophorosis -14.3 [-62.5; 33.9] 0.000 [-0.022; 0.021]
other diseases 62.3 *** [32.2;92.4] 0.008 [-0.009; 0.025]
satisfactory health® 51.3 *** [28.7; 73.9] 0.011 [-0.009; 0.031]
poor health? 133.1 " [90.9; 175.4] 0.032 ** [0.010; 0.054]
outpatient visits® 104.2 [83.7;124.7] 0.031 ** [0.013; 0.049]
medication non-adherence® 73.6* [10.4; 136.9] dependent variable
female? 19.2 [-3.7; 42.0] 0.003 [-0.014; 0.019]
age 65+¢ 25.2 [0.0; 50.5] -0.013 [-0.030; 0.003]
secondary educationf -21.1 [-53.7; 11.4] -0.018 * [-0.033; -0.002]
higher educationf 2.6 [-40.0; 45.1] -0.038 * [-0.072; -0.004]
medium density® -39.4 ** [-68.5; -10.3] -0.007 [-0.025; 0.011]
low density® -30.0* [-59.0; -1.1] -0.008 [-0.025; 0.009]
income? 0.6 [-0.6;1.8] -0.004% [-0.005; —0.002]

Note: AME - average marginal effects (OOPP model in CZK; non-adherence model in probabilities).

*p < 0.05, " p < 0.01, **p < 0.001.

CI - confidence interval.

1 AME adjusted for an increase in OOPP by 1000 CZK; > AME adjusted for an increase in income by 1000 CZK.

Reference categories: ® good health; b no outpatient visit in last 6 months;  no medication non-adherence due to financial situation; 4 male;

¢ individuals younger than 65; f lower education; g high density.
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also identified as a risk factor for medication non-adherence
although they are not identified as a driver of high OOPP. Re-
garding other health (care) related variables, being in poor
health and having outpatient visits is related to a significant
increase in the probability of facing medication non-adher-
ence. Increasing OOPP for prescription medications show a
relatively small but positive incremental effect on the proba-
bility of medication non-adherence (e.g. an increase in OOPP
by 1000 CZK increases the probability of non-adherence by
1.6 percentage points).

Finally, we briefly mention results for other control var-
iables. Education is a significant predictor for medication
non-adherence. Thus, the higher the education the lower the
probability of medication non-adherence is. Population densi-
ty areas play a role only for OOPP for medication; those living
in areas with higher density have higher OOPP for medication.
The result for our income proxy variable suggests that income
is a significant predictor for medication non-adherence, i.e.
an increase in income decreases the probability of medication
non-adherence.

Discussion

In essence, prescription medications are recognised as medi-
cations with particular importance for population health. Pro-
viding that these medications are properly prescribed, their
consumption is inherently desirable. However, our findings
suggest that the costs of some prescription medications not
only contribute to high OOPP for medications but are also re-
lated to medication non-adherence.

Namely, prescription medications consumed in relation to
myocardial infarction, stroke and asthma might push Czech
patients into serious risk. Currently, the number of items of
prescription medications distributed in the Czech Republic
is large. However, looking at a list of the 50 most frequent-
ly prescription medications published by the largest health
insurance fund, the listed medications related to myocardial
infarction (from the ATC CO07, C09) have significant co-pay-
ments. For the majority of them, the co-payment is included
in a very low amount in the annual protective limit or is not
included at all (VZP CR, 2020). With reference to the list, low-
er co-payments can be found for medications related to stroke
(ATC BO1) compared to myocardial infarction; however, a
much broader scope of medications can be prescribed to treat
related health problems. The most frequently prescribed med-
ication for asthma also belongs to a group of medications with
relatively high co-payments (ATC R03, R06) and is only partly
included in the limit. Taking into account that the majority of
these types of medication must be consumed for the duration
of a person’s life, a related pharmacotherapy and reimburse-
ment policy should be further investigated if we want to secure
full access to needed medications.

Additionally, we would like to briefly discuss our findings
for outpatient visits. It seems that Czech patients often leave
physicians’ surgeries with a prescription which has an impact
on the amount of OOPP paid by patients, which in turn is
also related to medication non-adherence. On the one hand,
we can argue that this is not surprising as prescription med-
ication must be prescribed by a physician and often a visit is
necessary (even if e-prescription is more and more common).
On the other hand, this might imply inappropriate prescribing
behaviour as a physician always has the option of prescribing
a generic medicine. Another possibly related issue is overmed-

ication. It was shown elsewhere that the demand for prescrip-
tion medications results from the physician—patient agency re-
lationship (Costa-Font et al., 2007). Thus, to lower the burden
and improve access to prescription medications, prescription
practice should be further explored.

Previous research showed that the consumption of pre-
scription medications is related to lower socio-economic groups
and medication non-adherence is higher among lower income
individuals (Morgan and Lee, 2017; Vogler et al., 2015). In our
study, a significant relationship between education and med-
ication non-adherence might refer not only to social status
but also economic situation. Unfortunately, we did not obtain
exact data about income of respondents from the data provid-
er — the Institute of Health Information and Statistics of the
Czech Republic - to control for the income situation properly.
To deal with this issue we had to construct a proxy variable
from income categories. Therefore, findings about income are
limited in our study and serve only for control purposes in the
regression analyses. We recognise biased information about
income as a limitation of our study. Conclusions about income
should not be drawn for other research purposes. Nonetheless,
as shown in the appendices, exclusion of income as a control
variable in the regression models did not affect our findings
about impacts of prescription medications.

Finally, we must acknowledge that we cannot distinguish
between co-payments for partly covered medications and di-
rect payments for medications not covered by the health in-
surance fund but available only with a prescription (e.g. con-
traception pills). Furthermore, the group of medications for
other diseases shows a significant relationship to OOPP but
these diseases are not specified in the survey. In addition, we
also had to deal with certain time discrepancies in the survey
questions. We are aware of the fact that some reporting biases
such as under- or overestimation of OOPP, or misclassification
of medications related to particular health conditions might
be present. However, even if administrative data from rele-
vant bodies would provide exact information on medication
types or ATC, they would fail to account for other important
socio-economic determinants, self-perceived access to health
care and most importantly exact amounts of OOPP (co-pay-
ments) as pharmacies are obliged to report only co-payments
counting towards the protective limit.

Conclusions

Our study suggests that consideration of specific types of
prescription medications in the evaluation of access to these
medications is a desirable feature of health care policies. To
focus on the Czech Republic, firstly prescription practices and
reimbursement policies in relation to medications for stroke,
asthma and myocardial infarction should be further carefully
explored based on the administrative data of health insurance
companies. As the second step, health insurance funds should
better motivate physicians to prescribe medications which are
covered fully or with low co-payments.
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Léciva na predpis jako hnaci motor vydaja pacientu za 1éciva a odkladani jejich spotieby
v Ceské republice

Souhrn

Cil: Vydaje pacientt za léky tvofi znaénou éast celkovych vydaja za zdravi, coz mize mit negativni dopad na zadouci spotfebu
danych lé¢iv. Cilem této studie je proto zhodnotit dopad vybranych 1é¢iv na predpis na vydaje pacientt za lé¢iva a odkladéni jejich
spotteby pravé z divoda vysokych vydaju za tato 1éciva.

Metodika: Pro studii jsou pouzita data z druhé viny Evropského vybérového Setfeni o zdravi. Pfedmétem vyzkumu jsou lé¢iva na
predpis vztazena k 21 zdravotnim potiZim. Pro analyzu vydaji za 1é¢iva byla pouzita konven¢ni regresni metoda s robustnimi
standardnimi chybami. Faktory rozhodujici pro odkladani spotteby lé¢iv byly identifikovany prostfednictvim logistického regres-
niho modelu.

Vysledky: Léky na mozkovou mrtvici, astma, infarkt myokardu, chronickou obstrukéni plicni nemoc, chronické onemocnéni led-
vin a cukrovku vyznamné ptispivaji k vysokym doplatkam za 1éky. Vydaje za 1éky na mozkovou mrtvici, astma a infarkt myokardu
mohou mit navic vyznamné dopady na spottebu lé¢iv, nebot jsou statisticky vyznamnym faktorem pro odkladani spotteby léciv.
Zdvér: Preskripce a thrada 1é¢iv ze zdravotniho pojisténi by méla byt prezkoumana zejména ve vztahu k 1é¢ivim ptedepisovanym
v souvislosti s mozkovou mrtvici, astmatem a infarktem myokardu. Zarovei by také méla byt zvysena motivace lékatt k predepi-

sovani lé¢iv, kterd jsou bud hrazena plné ze zdravotniho pojisténi, nebo maji nizsi doplatky.

Kli¢ova slova: Ceska republika; léky na predpis; odkladani spotieby léciv; vydaje pacientii na zdravi; zdravotni potize
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