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was followed; 3) discontinuation, which happens 
when the patient stops taking the prescribed 
medicine(s).2

In general, better adherence entails better 
health outcomes and improved patient quality 
of life.3 Moreover, adherence is also one of the ma‑
jor determinants of the costs of health care.4,5 Un‑
fortunately, in real life conditions, adherence is far 
from expected, particularly in the case of chronic 
conditions: a World Health Organization report 
has estimated that adherence to long ‑term thera‑
py for chronic illnesses in developed countries av‑
erages 50% only.6 Data collected in Poland prove 

IntroductIon The effectiveness of evidence‑
‑based therapies relies on the execution of treat‑
ment plans. These plans are typically based around 
pharmacotherapy. Thus, health outcomes are di‑
rectly related to adherence to medication.1

According to the ABC European consensus, 
medication adherence has been defined as ac‑
tive, cooperative, and voluntary adhering of a pa‑
tient to recommendations from a healthcare pro‑
vider. It involves 3 critical steps: 1) initiation, 
which defines the moment that the patient takes 
the first dose; 2) implementation, which is related 
to the extent to which the prescription regimen 
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AbstrAct

IntroductIon Primary nonadherence to medication occurs when a patient does not fill a prescription 
and often leads to suboptimal patient outcomes, lost productivity, and increased net costs. Pilot intro‑
duction of electronic prescriptions (e ‑prescriptions) in Poland took place in 2018, enabling nationwide 
assessment of primary nonadherence.
objEctIvEs To determine the prevalence and drivers of primary nonadherence in Poland.
MEthods This retrospective analysis included data from all e ‑prescriptions issued in Poland in 2018. 
Primary nonadherence was defined as not filling a prescription within 1 month from the date of issuing.
rEsuLts Out of all 119 880 e ‑prescriptions issued in Poland in 2018, 94 913 were filled, thus the primary 
nonadherence rate reached 20.8%. Although no differences in primary nonadherence were observed 
between sexes, age was found to have a significant effect, with older groups showing lower rates of 
primary nonadherence. In addition, slightly lower rates of primary nonadherence (17.0%) were found for 
e ‑prescriptions issued for selected drugs of key importance (n = 47 492). Multivariable analysis performed 
within this subset showed that those aged ≥75 years had the lowest odds for nonadherence (odds ratio, 
0.55; 95% CI, 0.48–0.64). Differences in primary nonadherence rates were observed across therapeutic 
areas (lowest value in antibiotics, 14.3%), drug classes (lowest value in sulfonylureas, 13.2%), and 
individual drugs. Primary nonadherence rates were lower for drugs covered by the “Leki 75+” program, 
which makes them free of charge for those aged 75 years or older.
concLusIons A high percentage of prescriptions issued in Poland are never filled. E ‑prescriptions allow 
the identification and analysis of drivers of this phenomenon. Our findings may help designing national 
health and medicine policies.

EdItorIAL
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of several interlinked digital health solutions, 
such as electronic prescription (e ‑prescription), 
patient electronic health record, and e ‑referral. 
One of the first solutions to be implemented is 
e ‑prescription, which has been piloted in 2018. 
Along other major advantages over traditional 
prescriptions, e ‑prescription allows primary non‑
adherence to be traced through the comparison of 
data regarding prescribed and dispensed e ‑drugs.

Therefore, the aim of this study was to analyze 
the rate of primary nonadherence in Poland and 
to identify major drivers of this problem among 
Polish patients.

MEthods This retrospective analysis used data 
from all e ‑prescriptions issued in Poland in 2018. 
The entire database included 119 880 e ‑prescrip‑
tions, each for individual drug item. Most of these 
prescriptions were issued within the national 
e ‑prescription pilot. The pilot was running from 
May to September 2018. Participating healthcare 
institutions of various profiles (such as primary 
care centers, outpatient specialist clinics, and hos‑
pitals) were either invited by CSIOZ (see below), 
or joined the pilot on the voluntary basis. Thus, 
the pilot covered 9 provinces (out of 16), and in‑
cluded 190 physicians.

The data used in this study was obtained from 
the Center of Information Systems for Health‑
care (Centrum Systemów Informacyjnych Och‑
rony Zdrowia, CSIOZ). The CSIOZ is a govern‑
mental institution responsible for the digitaliza‑
tion of the Polish healthcare system. One of its 
major tasks is building up a nationwide system 
of e ‑prescriptions.

The source data was fully anonymized; there‑
fore, according to the policy of Ethical Commis‑
sion of Medical University of Lodz, the study was 
not subject to ethical approval.

The data was also simplified: along with ba‑
sic characteristics of the patient (namely: age 
and sex), each record included the date of pre‑
scription, details (such as a trade name, a dose, 
a number of packs, etc) of the prescribed drug, 
date of dispensation (if it took place), and details 
of the drug being dispensed.

Primary nonadherence is often defined as fail‑
ure to pick up a medication within a defined num‑
ber of days after the prescription was made.12 
Our data, however, were not linked to clinical 
data, nor were the longitudinal prescription his‑
tories for individual patients available. There‑
fore, for the purpose of this study, primary non‑
adherence was defined as the e ‑prescription be‑
ing not dispensed within 30 days, which corre‑
sponds with the typical period of prescription va‑
lidity in Poland.

In order to perform an in ‑depth analysis of 
the drivers of nonadherence, 47 drugs of key im‑
portance for public health were selected. These 
belonged to 6 major therapeutic areas and were 
derived from 16 drug classes, as detailed below, 
along with their corresponding Anatomical Ther‑
apeutic Chemical (ATC) codes:

that in terms of poor implementation, nonadher‑
ence can range from 57.6% in the case of hyper‑
tension7 to 85.6% in the case of psychiatric condi‑
tions.8 Comparative studies also indicate that var‑
ious forms of nonadherence are more prevalent 
in Poland than in western European countries.7,9

So far, most of the studies in this field have fo‑
cused on poor implementation and discontinu‑
ation.10 However, primary nonadherence is also 
very important from the public health perspec‑
tive, due to its negative effect on health outcomes. 
Moreover, even from a short ‑term perspective, 
initial medication nonadherence has a negative 
impact on productivity due to lower work ability 
and leads to increased net costs.11

The Polish healthcare system, like many other 
European systems, is a health insurance system 
based on a principle of social solidarity. Health 
services are provided free of charge to those in‑
sured (ie, practically the entire population) by 
both public and private healthcare providers, and 
are paid by the only national health payer—the 
Polish National Health Fund (Narodowy Fun‑
dusz Zdrowia). Most of drugs are subject to out‑
‑of ‑pocket copayment, which varies within drug 
classes. Copayment is organized around the idea 
of stimulating the use of generic drugs: original 
(brand name) drugs incur higher copayments 
than generics. However, there is a wide variation 
in copayment among various generics holding 
the same active compound. Recently, the “Leki 
75+” program has been introduced, allowing 
those aged 75 and older to obtain several drugs 
for free in community pharmacies provided that 
the prescription has been issued by their prima‑
ry care physician. These are the drugs shortlist‑
ed by the Ministry of Health due to their impor‑
tance in evidence ‑based therapy for chronic con‑
ditions in the elderly. Currently, the list holds 
over 2000 drugs.

So far, primary nonadherence has not been ex‑
tensively studied in Poland due to a lack of rele‑
vant data. However, the recent implementation of 
the uniform nationwide eHealth system in Poland 
creates a new opportunity for that type of stud‑
ies, enabling comparisons of data between phar‑
macy claims and prescriptions. Once complete‑
ly implemented, this system will be composed 

whAt’s nEw?

Medication nonadherence is a major barrier to obtaining full benefits of evidence‑
‑based therapies. On average, 50% of patients on long ‑term treatment deviate 
from the drug regimen. Comparative studies have proved that nonadherence 
rates might be even higher in Poland. This, however, has been extensively 
studied for secondary nonadherence, that is, the execution of already started 
therapies, and there is no data on the rate of primary nonadherence. Objective 
assessment of primary nonadherence became possible with the introduction 
of electronic prescriptions. In this study we analyze the big data derived 
from the electronic prescription pilot in Poland and measure for the first time 
the primary nonadherence rate and determine the drivers of this phenomenon 
in the Polish population.
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6 Psychoanaleptics
– Antidepressants: opipramol (N06AA05), 
fluoxetine (N06AB03), paroxetine (N06AB05), 
sertraline (N06AB06), escitalopram (N06AB10), 
venlafaxine (N06AX16).
For further analysis, ATC classification system 

codes were assigned according to the drug trade 
names originally provided on the e ‑prescriptions. 
Thus, different drugs sharing the same chemical 
compound were classified under the same ATC 
code. Only drugs formed from a single chemical 
compound were included in this analysis, fixed‑
‑dose combination drugs were excluded.

statistical analysis Data analysis included de‑
scriptive statistics of overall prevalence of pri‑
mary nonadherence. Then, the effect of poten‑
tial drivers of primary nonadherence was as‑
sessed, these included patient characteristics 
(age and sex), drug class, and special care pro‑
gram (the “Leki 75+” program). For the purpose 
of this analysis, age (a continuous variable) was 
categorized into 5 categories: 1 to 18 years, 19 to 
39 years, 40 to 64 years, 65 to 74 years, and 75 
years or older. Due to a low number of patients 
in the 2 youngest age groups, for the purpose of 
logistic regression analysis, these 2 groups were 
combined. Categorical variables were expressed 
as proportions and compared between relevant 
groups using the χ2 test.

In addition to the descriptive analyses, mul‑
tivariable analysis was performed with age and 
sex accepted as independent variables, and pri‑
mary nonadherence as a single dependent vari‑
able. In order to determine which of these fac‑
tors, if any, were independently associated with 
primary nonadherence in our study population, 
a logistic regression was employed. This allowed 
the calculation of relevant odds ratios and 95% 
CI. For statistical calculations, Statistica 10 soft‑
ware (TIBCO Software Inc.) was used. A P value 
of less than 0.05 was considered significan

rEsuLts Electronic prescription characteristics  
Out of all 119 880 e ‑prescriptions issued in Po‑
land in 2018, nearly three fourth (72 149, 60.2%) 
were prescribed to women. Only 806 e ‑prescrip‑
tions (0.7% of all) were prescribed to those aged 
up to 18 years, whereas the highest number of 
e ‑prescriptions was issued for the 40 ‑to ‑64 ‑years 
age group (40 742, 34.0%). Altogether, prescrip‑
tions for the elderly, that is, those aged 65 years 
or older, represented 57.3% (68 692) of the to‑
tal number of e ‑prescriptions; of these, nearly 
half were issued for those aged 75 years or old‑
er (tAbLE 1).

Primary nonadherence Out of all e ‑prescriptions 
issued in Poland in 2018, 94 913 were filled in, 
thus the rate of primary nonadherence was 20.8% 
(tAbLE 1).

Across all e ‑prescriptions, identical percent‑
ages were unfilled in the case of e ‑prescriptions 
issued for women and men (20.8% and 20.8%; 

1 Diabetes
– Biguanides: metformin (A10BA02)
– Sulfonylureas: gliclazide (A10BB09), 
glimepiride (A10BB12)
– α ‑Glucosidase inhibitors: acarbose (A10BF01)
– Dipeptidyl peptidase 4 inhibitors: sitagliptin 
(A10BH01)

2 Antithrombotic agents
– Vitamin K antagonists (VKAs): warfarin 
(B01AA03), acenocoumarol (B01AA07)
– Platelet aggregation inhibitors: clopidogrel 
(B01AC04)
– Novel oral anticoagulants: dabigatran 
(B01AE07), rivaroxaban (B01AF01)

3 Cardiovascular system
– Diuretics: hydrochlorothiazide (C03AA03), 
indapamide (C03BA11), furosemide (C03CA01), 
torasemide (C03CA04), spironolactone 
(C03DA01), eplerenone (C03DA04)
– β ‑Blockers: metoprolol (C07AB02), bisopro‑
lol (C07AB07), nebivolol (C07AB12), carvedilol 
(C07AG02)
– Calcium channel blockers: amlodipine 
(C08CA01), lacidipine (C08CA09), diltiazem 
(C08DB01)
– Angiotensin ‑converting enzyme (ACE) in‑
hibitors: enalapril (C09AA02), perindopril 
(C09AA04), ramipril (C09AA05), quinapril 
(C09AA06)
– Angiotensin II receptor blockers: losartan 
(C09CA01), valsartan (C09CA03)

4 Lipid modifying agents
– HMG CoA reductase inhibitors: simvastatin 
(C10AA01), atorvastatin (C10AA05), rosuvas‑
tatin (C10AA07)
– Fibrates: fenofibrate (C10AB05)

5 Anti ‑infectives for systemic use
– Antibacterials for systemic use: doxycycline 
(J01AA02), amoxicillin (J01CA04), amoxicil‑
lin and β ‑lactamase inhibitor (J01CR02), cefu‑
roxime (J01DC02), roxithromycin (J01FA06), 
azithromycin (J01FA10), clindamycin (J01FF01), 
ciprofloxacin (J01MA02)

tAbLE 1 Primary adherence and nonadherence by age and sex, as assessed with 
e lectronic prescriptions issued in Poland in 2018

Variable E lectronic prescription status P value

Filled  
(adherence)

Not filled 
(nonadherence)

All

Sex

Female 57 120 (79.17) 15 029 (20.83) 72 149 (100) 0.96

Male 37 793 (79.18) 9938 (20.82) 47 731 (100)

Age group

1–18 y 508 (63.03) 298 (36.97) 806 (100) <0.001 

19–39 y 6290 (62.25) 3350 (34.75) 9640 (100)

40–64 y 31 647 (77.68) 9095 (22.32) 40 742 (100)

65–74 y 30 223 (80.76) 7198 (19.24) 37 421 (100)

≥75 y 26 245 (83.93) 5026 (16.07) 31 271 (100)

Total 94 913 (79.17) 24 967 (20.83) 119 880 (100) –

Data are presented as number (percentage).
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tAbLE 2 Primary nonadherence by therapeutic area, drug class, and Anatomical Therapeutic Chemical classification system code, as assessed 
with e lectronic prescriptions issued in Poland in 2018 for selected drugs (continued on the next page)

Therapeutic area Drug class Drug name E ‑prescriptions issued, n Primary nonadherence, %

Diabetes Total 4878 14.90

Biguanides Metformin 417 15.42

Sulfonylureas Total 1322 13.24

Gliclazide 726 10.33

Glimepiride 596 16.78

α ‑Glucosidase inhibitors Acarbose 123 17.89

Dipeptidyl peptidase 4 inhibitors Sitagliptin 16 18.75

Antithrombotic 
agents

Total 1918 18.09

Vitamin K antagonists Total 375 15.73

Warfarin 185 15.68

Acenocoumarol 190 15.79

Platelet aggregation inhibitors Clopidogrel 395 14.18

Novel oral anticoagulants Total 1148 20.21

Dabigatran 328 29.27

Rivaroxaban 820 16.59

Cardiovascular 
system

Total 27 634 17.19

Diuretics Total 7132 18.55

Hydrochlorothiazide 71 18.31

Indapamide 2960 16.89

Furosemide 795 14.21

Torasemide 2233 21.67

Spironolactone 494 16.40

Eplerenone 579 22.80

β ‑Blockers Total 10 747 17.14

Metoprolol 2214 16.31

Bisoprolol 4556 17.80

Nebivolol 3382 17.53

Carvedilol 595 12.94

Calcium channel blockers Total 2837 17.98

Amlodipine 2318 18.94

Lacidipine 449 15.14

Diltiazem 70 4.29

ACE inhibitors Total 5503 15.10

Enalapril 269 15.61

Perindopril 1089 15.79

Ramipril 4003 14.91

Quinapril 142 14.08

Angiotensin II receptor blockers Total 1415 17.17

Losartan 362 18.51

Valsartan 1053 16.71

Lipid‑modifying 
agents

Total 9281 17.91

HMG ‑CoA reductase inhibitors Total 7962 17.51

Simvastatin 1284 14.25

Atorvastatin 3137 18.90

Rosuvastatin 3541 17.45

Fibrates Fenofibrate 1319 20.32
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primary nonadherence was found to correlate 
with age, with the lowest rate of primary non‑
adherence observed in patients aged 75 years or 
older (FIGurE 1). Multivariable analysis confirmed 
that the odds for nonadherence decreased with 
age, with the lowest odds ratio of 1.81 (95% CI, 
1.57–2.09) in those aged 75 years or older (tAbLE 3).

Variability in nonadherence was observed 
across therapeutic areas, drug classes, and indi‑
vidual drugs (tAbLE 2). Out of the therapeutic ar‑
eas, the lowest rate of dispensation failure was 
observed in antibiotics (14.3%), followed by an‑
tidiabetic agents (14.9%); the highest rates were 
observed for antithrombotic agents, lipid lower‑
ing agents, and antidepressants (18.1%, 17.9%, 
and 17.8%, respectively). Among drug classes, 
the lowest rates of primary nonadherence were 
observed for sulfonylureas and platelet aggrega‑
tion inhibitors (13.2% and 14.2%, respectively), 
and the highest for fibrates and novel oral antico‑
agulants (20.3% and 20.2%, respectively). Finally, 
with regard to individual drugs, the lowest rates 
of primary nonadherence were observed with 
roxithromycin, diltiazem, and gliclazide (0.0%, 
4.3%, and 10.3%, respectively) and the highest 
with dabigatran, venlafaxine, and eplerenone 
(29.3%, 26.8% and 22.8%) (FIGurE 2). However, it 
is important to note that only a limited number 
of e ‑prescriptions were issued for both roxithro‑
mycin and diltiazem.

Several drugs belonging to the sample were 
covered by the “Leki 75+” program. As illustrated 
in FIGurE 3, prescriptions for drugs covered by this 
program were unfilled less often than the drugs 
that were not included in the program (16.9% vs 
19.9%, respectively; P <0.001).

P = 0.97). On the other hand, age had an effect 
on primary nonadherence, with the lowest rate 
of nonadherence found in e ‑prescriptions issued 
for the oldest group (36.9% of e ‑prescriptions un‑
filled in those aged 1–18 years vs 16.1% in those 
aged ≥75 years; P <0.001) (tAbLE 1).

Primary nonadherence in the subgroup of drugs of 
key importance For the group of selected drugs 
of key importance, 47 492 e ‑prescriptions were 
issued, of which 27 826 (58.6%) were prescribed 
to women. In this sample, the primary nonadher‑
ence rate reached 17.0% (tAbLE 2).

The univariable analysis found sex to have no 
effect on primary nonadherence in the selected 
drug sample, with primary nonadherence occur‑
ring in 16.8% of e ‑prescriptions issued to women, 
and 17.3% to men (P = 0.13). Also in this sample, 

tAbLE 2 Primary nonadherence by therapeutic area, drug class, and Anatomical Therapeutic Chemical classification system code, as assessed 
with  e lectronic prescriptions issued in Poland in 2018 for selected drugs (continued from the previous page)

Therapeutic area Drug class Drug name E ‑prescriptions issued, n Primary nonadherence, %

Anti ‑infectives for 
systemic use

Antibacterials for systemic use Total 2747 14.27

Doxycycline 126 15.87

Amoxicillin 733 14.73

Amoxicillin and 
β ‑lactamase inhibitor

627 12.44

Cefuroxime 525 11.62

Roxithromycin 5 0.00

Azithromycin 423 17.02

Clindamycin 103 17.48

Ciprofloxacin 205 17.07

Psychoanaleptics Antidepressants Total 1034 17.79

Opipramol 420 16.90

Fluoxetine 68 14.71

Paroxetine 128 12.50

Sertraline 222 18.02

Escitalopram 125 22.40

Venlafaxine 71 26.76

Total 47 492 16.97

Abbreviations: ACE, angiotensin ‑converting enzyme; e‑prescription, electronic prescription; HMG ‑CoA, 3 ‑Hydroxy ‑3‑methylglutaryl–coenzyme A

tAbLE 3 Demographic factors associated with primary nonadherence in e lectronic 
prescriptions issued in Poland in 2018 for selected drugs: multivariable logistic 
regression analysis

Variable OR (95% CI) P value

Sex

Male Reference

Female 0.96 (0.86–1.08) 0.53

Age

1–39 y Reference

40–64 y 0.77 (0.67–0.89) <0.001

65–74 y 0.73 (0.63–0.84) <0.001

≥75 y 0.55 (0.48–0.64) <0.001

 Abbreviations: OR, odds ratio
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major importance is of more concern. Although 
the rate of primary nonadherence in this sample 
was still high (17.0%), it is comparable to such 
values found in other countries, ranging from 
6.3% for statins and 8.0% for antidepressants in 
Iceland,13 through 5.6% for oral anticoagulation 
drugs in Spain,14 9.3% for all drugs in Denmark,15 
13.1% for drugs used in osteoporosis in Estonia,16 
14.9% for antidepressants in Sweden,17 to 15% for 
antidepressants in Catalonia.18 In a small study in 
Portugal, primary nonadherence reached 22.8%.19 

dIscussIon This study is the first large ‑scale 
assessment of primary nonadherence in Poland. 
Our results clearly indicate that a substantial pro‑
portion of issued e ‑prescriptions, that is, 1 out of 
5, was not collected. However, this figure merits 
some further justification. Some of the uncollect‑
ed e ‑prescriptions were issued for items of lower 
importance, such as over ‑the ‑counter drugs avail‑
able in pharmacies, dietary supplements, or even 
cosmetics. Despite this, the percentage of unful‑
filled e ‑prescriptions issued for selected drugs of 

FIGurE 1  Primary 
nonadherence by age 
groups (P <0.001)
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FIGurE 2  Primary nonadherence across various drugs. Red line represents the average for all drugs. 

Abbreviations: β‑lact. inh., β ‑lactamase inhibitor
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a greater motivation felt by seniors to take care 
of their health, adherence may also be affected by 
the presence of a carer, as some seniors are less 
independent in managing their own medication. 
However, further studies are needed to more pre‑
cisely identify the determinants of lower rates of 
primary nonadherence in this age group.

Of utmost importance is our observation 
that primary nonadherence varied across thera‑
peutic areas, drug classes, and individual drugs. 
This has also been found to be the case in other 
studies.15,26-28

Not surprisingly, out of the studied therapeutic 
areas, primary nonadherence was the lowest for 
antibiotics (14.3%). This most likely is associat‑
ed with the symptomatic nature of the infections 
treated with these antibacterials. Other studies 
have provided similar findings.24

Among cardiovascular agents, the lowest pri‑
mary nonadherence was found for ACE inhibitors 
(15.1%); this compares to 17.1% for β ‑blockers, 
17.2% for angiotensin II receptor blockers, 18.0% 
for calcium channel blockers, and 18.6% for di‑
uretics. Interestingly, similar findings have been 
found in other countries: in one study of pa‑
tients treated for newly diagnosed heart failure, 
the greatest rate of compliance was observed for 
β ‑blockers, followed by ACE inhibitors.29 In an‑
other study based on a large database of Catal‑
onian e ‑prescriptions, the lowest rate of prima‑
ry nonadherence across all assessed drug classes 
was observed for ACE inhibitors.20 Perhaps one 
of the key drivers of this phenomenon is a very 
low level of adverse effects in the case of ACE in‑
hibitors, and the contrary in the case of diuretics.

Several of our findings suggest that drug af‑
fordability may influence the rate of primary non‑
adherence. Firstly, primary nonadherence being 
generally low for drugs used in diabetic patients 
(14.9%), differed across individual drugs. It is not 
surprising as some of these drugs are very afford‑
able, being subject to only minimal patient co‑
payment in Poland (approximately 3.00 PLN, ie, 

Perhaps the largest European cohort studied so 
far, that is, approximately 1.6 million Catalonian 
patients with 2.9 million prescriptions, indicated 
17.6% primary nonadherence for all drug classes20

Despite dissimilarities between European and 
American healthcare systems, comparable results 
were obtained in several analyses performed in 
the United States. It has been found that 15.4% 
of patients prescribed statins in managed care or‑
ganization settings did not collect their prescrip‑
tions within 90 days of the order date.21 In ad‑
dition, 29.5% of women aged 55 years and old‑
er in integrated healthcare settings in California 
did not collect their bisphosphonate prescription 
within 60 days of the order date.22 Furthermore, 
34% of patients prescribed treatment for hyper‑
tension did not fulfil their prescription within 30 
days,23 and only 78% of all prescriptions issued 
in pediatric primary care were collected.24 Final‑
ly, among older adults consecutively discharged 
from a general internal medicine service at a large 
urban teaching hospital in Canada, 28% exhibited 
primary nonadherence at 7 days after discharge, 
and 24% at 30 days after discharge.25

Hence, the rate of primary nonadherence ob‑
served in the first year of e ‑prescription use in Po‑
land did not deviate from those observed in oth‑
er countries. Interestingly, 22.5% of all 195 930 
e ‑prescriptions issued within the first year of a 
community ‑based e ‑prescription initiative in 
Massachusetts were not filled.26

Another interesting finding of our study is 
the effect of age on primary nonadherence rates. 
Contrary to our expectations, the older age group 
tended to display a lower percentage of unfilled 
e ‑prescriptions, with the lowest values observed 
in those aged 75 years or older (16.1% in the gen‑
eral population and 13.9% in a sample of selected 
drugs of key importance for chronic treatment). 
Similar observations have been made in other 
studies, across conditions and locations in Europe 
and the United States.17, 21, 26 While it is possible 
that this greater compliance might be related to 

FIGurE 3  Primary 
nonadherence in the case 
of drugs used for long‑
‑term treatment according 
to their coverage by 
the “Leki 75+” program 
(P <0.001)
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compare the rate of primary nonadherence to dif‑
ferent drugs prescribed to a patient at the same 
time, and assess supposed prioritization. Finally, 
most of the analyzed e ‑prescriptions were issued 
within the course of the national e ‑prescription 
system pilot. The pilot run in selected locations 
only, which could lead to certain inclusion bias. 
Similarly, arrangements of this pilot could differ 
from usual care conditions to some extent. Nev‑
ertheless, we believe that all these limitations do 
not undermine the usefulness of our study, which 
is unique for Poland both in terms of database 
size and the accuracy of the used data.

conclusions Our findings highlight the problem 
of primary nonadherence in Poland and identi‑
fy several drivers of this phenomenon. Prima‑
ry nonadherence varies across therapeutic ar‑
eas, drug classes, and individual medicines. It is 
the least prevalent in the oldest patients. Drug 
affordability seems to be an important driver of 
this variation: prescriptions for drugs covered 
by the “Leki 75+” program, which grants seniors 
free access to selected drugs for chronic condi‑
tions, are collected much more often than those 
outside the program.

The study proves that an e ‑prescription sys‑
tem, an innovative e ‑health solution current‑
ly implemented in Poland, provides unique op‑
portunity to study primary nonadherence. Fur‑
ther studies combining e ‑prescription data with 
clinical data, both at the individual and nation‑
al level, could shed even more light on this mat‑
ter. The chances for this may come with the im‑
plementation of a nationwide e ‑prescription sys‑
tem, which has started on January 8, 2020. Nev‑
ertheless, our present findings offer practical rec‑
ommendations for the Polish public health and 
can play a significant role in designing a nation‑
al health policy.
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0.70 EUR). In contrast, sitagliptin, incurring out‑
‑of ‑pocket patient copayment of approximately 
140.00 PLN (approximately 33.00 EUR) due to a 
lack of reimbursement, was associated with much 
higher rates of primary nonadherence (18.8%).

Similar scenario was observed in the case of 
antithrombotic agents, in which primary non‑
adherence ranged from 15.7% for VKAs to 20.2% 
for the more expensive novel oral anticoagulants. 
Very similar results have been observed in Spain, 
with OR of 2.76 (95% CI, 2.41–3.15) for prima‑
ry nonadherence in the case of NOACs as com‑
pared with VKAs.14 Despite having a more patient‑
‑friendly profile with no need for laboratory  mon‑
itoring or subsequent dose adjustment, NOACs 
are a much more costly than VKAs. In Poland, 
this corresponds with much higher patient copay‑
ment. Recent study in patients with atrial fibril‑
lation in Poland found a high rate of nonadher‑
ence for dabigatran.30 Interestingly, in our study, 
we observed the highest rate of primary nonad‑
herence in the case of dabigatran.

Finally, the free availability of selected drugs 
for the oldest patients within the “Leki 75+” pro‑
gram also appears to have a beneficial effect on 
compliance. Indeed, a higher drug cost have of‑
ten been found to be the driver of primary non‑
adherence.13 This was studied in more detail in 
an analysis performed in Catalonia, where the in‑
troduction of a fixed copayment was followed 
by a significant increase in primary nonadher‑
ence among the poorer population, low/middle‑
‑income pensioners, and low ‑income nonpension‑
ers (OR, 1.047–1.370), as well as a large but insig‑
nificant increase among the high ‑income popu‑
lations. Primary nonadherence decreased again 
in the low ‑income population after suspension 
of the fixed copayment and the introduction of 
a coinsurance policy that granted this population 
free access to medication (OR, 0.676).31 Out of all 
drivers of primary nonadherence, pharmacy co‑
payments or out ‑of ‑pocket medication expenses 
represented the strongest association with poor 
initial adherence in terms of effect size or ORs in 
a systematic literature review.28

The present study has certain limitations. Al‑
though the analysis of the e ‑prescription database 
allows for the identification of primary nonad‑
herence in an objective, unbiased way, it does not 
provide any information on why a patient has not 
filled a prescription. Many such reasons are pos‑
sible, from lack of trust in a diagnosis or a physi‑
cian, the type of drug formulation, to high out‑
‑of ‑pocket costs: in Poland, patients are obliged 
to participate in the drug costs, which vary ac‑
cording to the drug, indication, patient char‑
acteristics, and so on.32 In addition, it was not 
possible to identify individual patients based on 
the data processed. Therefore, it was not possi‑
ble to present initial nonadherence by the num‑
ber of patients, nor to determine whether a par‑
ticular e ‑prescription was the first for a particu‑
lar patient or whether it occurred later in a se‑
ries. For the same reasons, it was not possible to 

http://creativecommons.org/licenses/by-nc-sa/4.0


POLISH ARCHIVES OF INTERNAL MEDICINE 2020; 130 (1)16

28 Zeber JE, Manias E, Williams AF, et al. A systematic literature review 
of psychosocial and behavioral factors associated with initial medication ad‑
herence: a report of the ISPOR medication adherence & persistence special 
interest group. Value Health. 2013; 16: 891‑900. 

29 Deschaseaux C, McSharry M, Hudson E, et al. Treatment Initiation Pat‑
terns, Modifications, and Medication Adherence Among Newly Diagnosed 
Heart Failure Patients: A Retrospective Claims Database Analysis. J Manag 
Care Spec Pharm. 2016; 22: 561‑571. 

30 Grześk  G,  Janiszewska  E,  Malinowski  B,  et  al.  Adherence  in  pa‑
tients with atrial fibrillation treated with dabigatran. Kardiol Pol. 2018; 76: 
1562‑1563. 

31 Aznar ‑Lou I, Pottegård A, Fernández A, et al. Effect of copayment poli‑
cies on initial medication nonadherence according to income: a population‑
‑based study. BMJ Qual Saf. 2018; 27: 878‑891. 

32 Kardas P, Lewek P, Matyjaszczyk M. Determinants of patient adher‑
ence: a review of systematic reviews. Front Pharmacol. 2013; 4: 91. 

rEFErEncEs

1 Marcum ZA, Hanlon JT, Murray MD. Improving medication adherence 
and health outcomes in older adults: an evidence ‑based review of random‑
ized controlled trials. Drugs Aging. 2017; 34: 191‑201. 

2 Vrijens B, De Geest S, Hughes DA, et al. A new taxonomy for describ‑
ing and defining adherence to medications. Br J Clin Pharmacol. 2012; 73: 
691‑705. 

3 Alfian SD, Sukandar H, Lestari K, Abdulah R. Medication adherence con‑
tributes to an improved quality of life in type 2 diabetes mellitus patients: 
a cross ‑sectional study. Diabetes Ther. 2016; 7: 755‑764. 

4 Cutler RL, Fernandez ‑Llimos F, Frommer M, et al. Economic impact of 
medication nonadherence by disease groups: a systematic review. BMJ 
Open. 2018 21; 8: e016982. 

5 Muszbek N, Brixner D, Benedict A, et al. The economic consequences of 
noncompliance in cardiovascular disease and related conditions: a literature 
review. Int J Clin Pract. 2008; 62: 338‑351. 

6 Sabate E, ed. Adherence to Long ‑Term Therapies: Evidence for Action. 
Geneva: World Health Organization; 2003.

7 Morrison VL, Holmes EAF, Parveen S, et al. Predictors of self ‑reported 
adherence to antihypertensive medicines: a multinational, cross ‑sectional 
survey. Value Health. 2015; 18: 200‑210. 

8 Kardas P. Prevalence of non‑adherence to medication among patients 
treated for selected chronic conditions [in Polish]. Pol Merk Lek. 2011; XXXI: 
215‑220.

9 Rathmann W, Czech M, Franek E, Kostev K. Treatment persistence in 
the use of basal insulins in Poland and Germany. Int J Clin Pharmacol Ther. 
2017; 55: 119‑125. 

10 Real ‑life Treatment Patterns and Medication Costs in Patients with Hy‑
pertension Treated with Ramipril Monotherapy or Ramipril Loose and Fixed 
Combinations in Poland. J Health Policy Outcome Res. 2015; 2: 31‑43.

11 Aznar ‑Lou I, Fernández A, Gil ‑Girbau M, et al. Impact of initial medica‑
tion nonadherence on use of healthcare services and sick leave: a longitu‑
dinal study in a large primary care cohort in Spain. Br J Gen Pract. 2017; 
67: e614 ‑e622. 

12 Raebel MA, Schmittdiel J, Karter AJ, et al. Standardizing terminolo‑
gy and definitions of medication adherence and persistence in research em‑
ploying electronic databases. Med Care. 2013; 51 (suppl 3): S11 ‑S21. 

13 Thengilsdóttir G, Pottegård A, Linnet K, et al. Do patients initiate ther‑
apy? Primary nonadherence to statins and antidepressants in Iceland. Int J 
Clin Pract. 2015; 69: 597‑603. 

14 Rodriguez ‑Bernal CL, Peiró S, Hurtado I, et al. Primary nonadherence 
to oral anticoagulants in patients with atrial fibrillation: real ‑world data 
from a population ‑based cohort. J Manag Care Spec Pharm. 2018; 24: 
440‑448. 

15 Pottegård A, Christensen Rd, Houji A, et al. Primary nonadherence in 
general practice: a Danish register study. Eur J Clin Pharmacol. 2014; 70: 
757‑763. 

16 Laius O, Pisarev H, Volmer D, et al. Use of a national database as a tool 
to identify primary medication nonadherence: the Estonian ePrescription 
system. Res Social Adm Pharm. 2018; 14: 776‑783. 

17 Freccero C, Sundquist K, Sundquist J, Ji J. Primary adherence to anti‑
depressant prescriptions in primary health care: a population ‑based study in 
Sweden. Scand J Prim Health Care. 2016; 34: 83‑88. 

18 Aznar ‑Lou I, Iglesias ‑González M, Gil ‑Girbau M, et al. Impact of initial 
medication nonadherence to SSRIs on medical visits and sick leaves. J Af‑
fect Disord. 2018; 226: 282‑286. 

19 da Costa FA, Pedro AR, Teixeira I, et al. Primary nonadherence in Por‑
tugal: findings and implications. Int J Clin Pharm. 2015; 37: 626‑635. 

20 Aznar ‑Lou I, Fernández A, Gil ‑Girbau M, et al. Initial medication nonad‑
herence: prevalence and predictive factors in a cohort of 1.6 million primary 
care patients. Br J Clin Pharmacol. 2017; 83: 1328‑1340. 

21 Cheetham TC, Niu F, Green K, et al. Primary nonadherence to statin 
medications in a managed care organization. J Manag Care Pharm. 2013; 
19: 367‑373. 

22 Reynolds K, Muntner P, Cheetham TC, et al. Primary nonadherence to 
bisphosphonates in an integrated healthcare setting. Osteoporos Int. 2013; 
24: 2509‑2517. 

23 Comer D, Couto J, Aguiar R, et al. Using aggregated pharmacy claims 
to identify primary nonadherence. Am J Manag Care. 2015; 21: e655 ‑e660.

24 Zweigoron RT, Binns HJ, Tanz RR. Unfilled prescriptions in pediatric pri‑
mary care. Pediatrics. 2012; 130: 620‑626. 

25 Fallis BA, Dhalla IA, Klemensberg J, Bell CM. Primary medication non‑
adherence after discharge from a general internal medicine service. PLoS 
One. 2013; 8: e61735. 

26 Fischer MA, Stedman MR, Lii J, et al. Primary medication nonadher‑
ence: analysis of 195,930 electronic prescriptions. J Gen Intern Med. 2010; 
25: 284‑290. 

27 Raebel MA, Ellis JL, Carroll NM, et al. Characteristics of patients with 
primary nonadherence to medications for hypertension, diabetes, and lipid 
disorders. J Gen Intern Med. 2012; 27: 57‑64. 

https://doi.org/Failed to parse XML, line 1 column 654
https://doi.org/Failed to parse XML, line 1 column 654
https://doi.org/Failed to parse XML, line 1 column 654
https://doi.org/Failed to parse XML, line 1 column 654
https://doi.org/10.18553/jmcp.2016.22.5.561
https://doi.org/10.18553/jmcp.2016.22.5.561
https://doi.org/10.18553/jmcp.2016.22.5.561
https://doi.org/10.18553/jmcp.2016.22.5.561
https://doi.org/10.5603/KP.a2018.0194
https://doi.org/10.5603/KP.a2018.0194
https://doi.org/10.5603/KP.a2018.0194
https://doi.org/10.1136/bmjqs-2017-007416
https://doi.org/10.1136/bmjqs-2017-007416
https://doi.org/10.1136/bmjqs-2017-007416
https://doi.org/10.3389/fphar.2013.00091
https://doi.org/10.3389/fphar.2013.00091
https://doi.org/10.1007/s40266-016-0433-7
https://doi.org/10.1007/s40266-016-0433-7
https://doi.org/10.1007/s40266-016-0433-7
https://doi.org/10.1111/j.1365-2125.2012.04167.x
https://doi.org/10.1111/j.1365-2125.2012.04167.x
https://doi.org/10.1111/j.1365-2125.2012.04167.x
https://doi.org/10.1007/s13300-016-0203-x
https://doi.org/10.1007/s13300-016-0203-x
https://doi.org/10.1007/s13300-016-0203-x
https://doi.org/10.1136/bmjopen-2017-016982
https://doi.org/10.1136/bmjopen-2017-016982
https://doi.org/10.1136/bmjopen-2017-016982
https://doi.org/10.1111/j.1742-1241.2007.01683.x
https://doi.org/10.1111/j.1742-1241.2007.01683.x
https://doi.org/10.1111/j.1742-1241.2007.01683.x
https://doi.org/10.1016/j.jval.2014.12.013
https://doi.org/10.1016/j.jval.2014.12.013
https://doi.org/10.1016/j.jval.2014.12.013
https://doi.org/10.5414/CP202772
https://doi.org/10.5414/CP202772
https://doi.org/10.5414/CP202772
https://doi.org/10.3399/bjgp17X692129
https://doi.org/10.3399/bjgp17X692129
https://doi.org/10.3399/bjgp17X692129
https://doi.org/10.3399/bjgp17X692129
https://doi.org/10.1097/MLR.0b013e31829b1d2a
https://doi.org/10.1097/MLR.0b013e31829b1d2a
https://doi.org/10.1097/MLR.0b013e31829b1d2a
https://doi.org/10.1111/ijcp.12558
https://doi.org/10.1111/ijcp.12558
https://doi.org/10.1111/ijcp.12558
https://doi.org/10.18553/jmcp.2018.24.5.440
https://doi.org/10.18553/jmcp.2018.24.5.440
https://doi.org/10.18553/jmcp.2018.24.5.440
https://doi.org/10.18553/jmcp.2018.24.5.440
https://doi.org/10.1007/s00228-014-1677-y
https://doi.org/10.1007/s00228-014-1677-y
https://doi.org/10.1007/s00228-014-1677-y
https://doi.org/10.1016/j.sapharm.2017.10.003
https://doi.org/10.1016/j.sapharm.2017.10.003
https://doi.org/10.1016/j.sapharm.2017.10.003
https://doi.org/10.3109/02813432.2015.1132884
https://doi.org/10.3109/02813432.2015.1132884
https://doi.org/10.3109/02813432.2015.1132884
https://doi.org/10.1016/j.jad.2017.09.057
https://doi.org/10.1016/j.jad.2017.09.057
https://doi.org/10.1016/j.jad.2017.09.057
https://doi.org/10.1007/s11096-015-0108-1
https://doi.org/10.1007/s11096-015-0108-1
https://doi.org/10.1111/bcp.13215
https://doi.org/10.1111/bcp.13215
https://doi.org/10.1111/bcp.13215
https://doi.org/10.18553/jmcp.2013.19.5.367
https://doi.org/10.18553/jmcp.2013.19.5.367
https://doi.org/10.18553/jmcp.2013.19.5.367
https://doi.org/10.1007/s00198-013-2326-5
https://doi.org/10.1007/s00198-013-2326-5
https://doi.org/10.1007/s00198-013-2326-5
https://doi.org/10.1542/peds.2011-3480
https://doi.org/10.1542/peds.2011-3480
https://doi.org/10.1371/journal.pone.0061735
https://doi.org/10.1371/journal.pone.0061735
https://doi.org/10.1371/journal.pone.0061735
https://doi.org/10.1007/s11606-010-1253-9
https://doi.org/10.1007/s11606-010-1253-9
https://doi.org/10.1007/s11606-010-1253-9
https://doi.org/10.1007/s11606-011-1829-z
https://doi.org/10.1007/s11606-011-1829-z
https://doi.org/10.1007/s11606-011-1829-z

