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Abstract

This article focuses on the application of behavioural economics and its nudge theory in unused medicine disposal. Although 
regulated by law, some users ignore these regulations, which brings social losses, resulting in increased consumption, exces-
sive accumulation and negative externalities due to environmental contamination. The research examines the impact of 
nudging by additional information on the return of unused medicines to the pharmacy in the Slovak Republic. Based on the 
empirical analysis, this article concludes that nudging had a positive impact on users’ behaviour. Respondents who were 
provided with additional information on drug handling showed a 10% increase in the claimed return on unused and expired 
medicine compared to the control group, which was not nudged. The outcomes show that nudging by additional information 
can be a supporting instrument how to increase the efficient handling of unused medicines.
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Introduction

In this study, in the case of a typical Central European country 
(Slovak Republic), we investigate how much it is possible to 
influence the undesirable behaviour of users when handling 
unused drugs. Medicines in households are most often dis-
posed of by flushing down the toilet and disposing of as 
municipal waste. At the same time, the law orders public 
pharmacies to collect unused medicines and to hand them 
over to the State Institute for Drug Control, which ensures 
their disposal. However, some users ignore the regulated dis-
posal of unnecessary drugs. This is a striking fact if we con-
sider that the consumption of medicines in Slovakia has an 
increasing tendency.

When we compare 2019 with 2018, it is an increase of 
6.2% to 1,903.2 million EUR. These are considerable funds 
that are paid for from public funds (Nemec, 2020). The dis-
posal of unused medicines is also covered by public funds, so 
we ultimately pay for the medicines twice. For the first time, 
we pay through health insurance companies and also in co-
payments for medicines, and the second time, we pay liquida-
tion. On average, 170 tons of waste from unused medicines 
are burned annually. It is evident that improper handling of 
unused medicines causes social harm. It is therefore neces-
sary to look for ways to change the behaviour of medicine 
users in order to avoid economically irrational handling and 
incorrect disposal of unused medicines.

When looking for a way to solve this problem, we were 
inspired by studies that investigate how nudging tools 

influence the behaviour of citizens when dealing with waste. 
Analysis of scientific discourse shows that, while positive 
achievements of nudge techniques have been made in food 
waste (e.g., Barker et al., 2021; Parry et al., 2014) or recy-
cling the area of reducing medicine waste by means of nudg-
ing techniques has not been widely researched. Therefore, in 
our study, we focus on this little-explored spot. We aim to 
investigate what changes in the behaviour of drug users will 
be made by additional information (leaflet) about the disposal 
of unused drugs, and then, based on the empirical findings, 
formulate scientific conclusions and practical recommenda-
tions for public policy.

The structure of the article is as follows. In the first part, 
we create a theoretical and conceptual framework for 
research. Based on an assessment of contemporary scientific 
discourse, we anchor our research on the concept of nudge. 
The second part of the study deals with the empirical study of 
the behaviour of medicine users. To this end, our own empiri-
cal research was conducted. The research results are then dis-
cussed in the ‘Results and Discussion’ section. At the end of 
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the study, theoretical generalisations and practical recom-
mendations for the policy of unused medicines are provided.

Theoretical and Conceptual Framework

The theoretical and conceptual framework is created based on 
the steps as follows.

Definition of the Subject of Investigation and 
Analysis of Scientific Discourse on Factors 
Influencing Behaviour

The research subject of this study is the analysis of the behav-
iour of users with unused medicines. Analysis of scientific 
discourse shows that drug misuse is influenced by several 
factors, such as lack of awareness, unpleasant experience, 
side effects, excessive confidence, mental illnesses, influence 
of other household members or carers, lifestyle and events, 
medicine users’ age, fear of lack of medicines, improper 
placement or loss of medicines and the controversial impact 
of advertising. Makki et al. (2019) examine the role of these 
factors. Dolan et al. (2010) describe nine factors that influ-
ence an individual’s behaviour. Their concept is known by the 
acronym MINDSPACE, named according to the initials of 
each factor: Messenger, Incentives, Norms, Defaults, 
Salience, Priming, Affect, Commitments, Ego. People con-
sider information from authorities to be more reliable and rel-
evant to our decisions (Webb & Sheeran, 2006). The 
‘incentives’ express the fact that people feel a higher aversion 
to loss (Kahneman & Tversky, 1979). The ‘norms’ indicate 
the social context of the behaviour. An individual’s behaviour 
is influenced by what other individuals do (Muthová & 
Mikušová Meričková, 2016). It is a follow-up effect that 
affects, for example, ethnicity (Andreoni et al., 2016), group 
membership (Alesina & La Ferrara, 2000; Fehr & Hoff, 2011; 
Shayo, 2009) and different types of social groups (Chakravarty 
& Fonseca, 2014). The ‘defaults’ factor indicates the role of 
erroneous decisions made based on incorrect information, 
resp. half-truths and illusions (Dolan et al., 2010). The 
‘salience’ factor concerns the focus of our attention (Cialdini, 
2007), which in the case of unused medicines is, for example, 
the availability and visibility of the collection containers 
(Cialdini, 2007; Dolan et al., 2010). The ‘priming’ expresses 
the empirically established fact that individuals’ actions are 
influenced by subconscious stimuli. An information leaflet is 
such a subconscious stimulus. The ‘affect’ factor relates to 
emotions, to the fact that emotions are an important factor 
and a catalyst for our decisions (Kahneman, 2011). The ‘com-
mitments’ factor expresses the fact that procrastination, lazi-
ness and lack of willpower are common causes of our personal 
failures. However, we can change this negative attitude based 
on the so-called mutual influence. For example, if a pharma-
cist answers our question amicably, we can be expected to 
reciprocate amicable behaviour. This is an evolutionarily 
rooted need for cooperation (Nowak, 2011). The ‘ego’ factor 

indicates the possibility of moving the individual to the 
desired behaviour. We can strengthen the ‘ego’ factor by 
changing preferences and then strengthening them. For 
example, if we involve medicine users in research on how to 
properly dispose of unused medicines, there is an increased 
likelihood that they will return unused medicines to a phar-
macy (Bem, 1967 in Dolan et al., 2010; Festinger, 1957).

Identifying Incentives to Influence Behaviour 
When Disposing of Unused Medicine

In our study, we are inspired by the idea that individual behav-
iour can be influenced in different ways. Gidey et al. (2020) 
conclude that an effective unused drug disposal system should 
be provided along with an extensive media campaign to edu-
cate customers on safe medicine disposal practices and to 
implement an awareness creation campaign through an appro-
priate medium of communication on the appropriate medicine 
waste disposal method. We use the concept of human behav-
iour based on behavioural economics to explain the irrational 
handling of medication users and to examine the change in 
their attitudes in the form of nudge (Camerer & Loewenstein, 
2004; Dolan et al., 2010; Tversky & Kahneman, 1974), and the 
concept of nudge. We are interested in why medicine users 
make good and bad decisions and whether there is a way to 
help them make better decisions.

Choice of Core Theory (Explanatory Paradigm) 
and Its Limits, Research Questions

Based on the evaluation of the current scientific discourse on 
nudging and the identification of factors and incentives influ-
encing the behaviour of users in the disposal of unused drugs, 
we anchor our research on the concept of nudge. To explain 
the investigated problems, we use explanation in the form of 
subsumption under theory (Ochrana et al., 2022).

For this reason, in the study, we ask ourselves the follow-
ing research questions (RQ):

The basis for answering RQ 1 will be the respondents’ 
reactions to the question ‘Do you check the expiration date of 

RQ 
Number RQ

1 How does the check of the expiration date of the 
medicines affect delivery to the pharmacy?

2 What is the effect of the level of awareness on the 
return of medicines to the pharmacy?

3 How do socio-demographic characteristics affect the 
level of awareness of the proper disposal of medi-
cines?

4 How did the introduction of intervention affect 
the behaviour of individuals when handling unused 
medicines?
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medicines in the first aid cabinet at home’ and ‘Do you hand 
over unused medicines and medicines after the expiration 
date to the pharmacy?’ In this case, we assume that if the 
expiration date of medicines would attract the attention of an 
individual (Cialdini, 2007), a certain reaction can be expected 
on their part, which in our case will be the return of unused 
medicines to the pharmacy after the expiration date. In prac-
tice, this means that if the expiration date of medicines is suf-
ficiently highlighted, it cannot properly direct the attention of 
the individual, while eliminating their distraction (Cialdini, 
2007; Fang et al., 2007).

The RQs 2, 3 and 4 are followed up by H1.

H1: �We assume that more than 50% of respondents have 
enough information on how to properly dispose of 
medicines.

We test the hypothesis for the questions: ‘Do you think you 
have enough information on how to properly dispose of 
unused medicines and medicines after the expiration date?’, 
‘Do you know about the possibility of returning unused medi-
cines and medicines after the expiration date back to a phar-
macy?’, ‘Do you return unused medicines and medicines 
after the expiration date to a pharmacy?’.

As reported by Dolan et al. (2010), influencing an indi-
vidual’s behaviour is based on the environment in which they 
find, feel, see and hear the dissemination of the message 
during decision-making (Aarts & Dijksterhuis, 2003; 
Greitemeyer, 2009). As stated by Dijksterhuis and Bargh 
(2001), these are the basic attributes that an individual imi-
tates or adapts to what they see or hear. Issuing an individual 
with an information leaflet and its subsequent verification by 
questionnaire questions should ultimately contribute to 
increasing the level of awareness among individuals, thereby 
contributing to the correct behaviour regarding the handling 
of unused medicines. We will consider these factors in the 
following empirical research.

Research Methodology

The aim of the article is the application of behavioural eco-
nomics and its nudge theory in the unused medicine disposal. 
The reason is that users often do not know what belongs in 
collection containers for unused medicines and medicines 
after the expiration date. Users regularly carry bags full of 
medicines in the outer packaging, which can be separated in 
the usual way, and often other products that do not belong in 
the collection container. Although the users know about the 
possibility of returning unused and expired medicines to the 
pharmacy, they have little information on the correct way of 
disposing of unused and expired medicines. Therefore, the 
main goal of our behavioural intervention is to increase citi-
zens’ awareness of the proper disposal method of unused 

medicines and medicines after the expiration date by means 
of educational information leaflets. We want to increase citi-
zens’ awareness by compiling information leaflets which 
were compiled based on the MINDSPACE concept (Dolan 
et al., 2010) presented in the previous section (Appendix 1).

The object of our research is the inhabitants of the Slovak 
Republic, heterogeneous in terms of gender, age, educational 
attainment and economic activity. Respondents were 
addressed randomly by an electronic form created via Google 
Forms. Subsequently, we sent it out and shared it using a 
social network. Data collection took place from 14 April to 
26 April 2021.

We tried to verify the effectiveness of the behavioural 
intervention by means of a questionnaire and a comparison 
of two groups. By choosing the following methodological 
procedure, it was possible to compare the answers in the con-
trol group (SAMPLE 1), that is, the group that did not see 
our information leaflets and in the experimental group 
(SAMPLE 2), that is, the group that saw the information leaf-
lets. We chose this procedure to be able to check the effective-
ness of the established behavioural intervention. We are 
aware that the methodological procedure may have certain 
limitations when we cannot verify whether all respondents in 
the experimental group saw the information leaflets. However, 
we assume that, due to the relatively high sharing rate—84 
shares and 125 likes of the ‘I like the article itself’ as of 30 
April 2021, it is possible to expect that the respondents who 
filled in the questionnaire also saw the information leaflets, as 
the questionnaire and information leaflets were part of that 
message on the Facebook social network.

The first control group was respondents who did not see 
the information leaflets. There were 303 respondents in the 
control group (SAMPLE 1). The second group (SAMPLE 2) 
surveyed were respondents whom we contacted through the 
profile of the State Institute for Drug Control, which also 
published our questionnaire together with information leaf-
lets on the social network. The number of respondents was 
353. The total number of respondents was 656.

We processed the outputs from the questionnaires using 
relevant mathematical and statistical methods and used them 
to evaluate the results of the questionnaire. SPSS is used to 
analyse the data. When evaluating the results, we consider 
0.05 as a statistically significant level. From statistical meth-
ods, we used descriptive statistical analysis (for data repre-
sentation), inferential statistical analysis (to make inferences 
or draw conclusions about a larger population based on find-
ings from a sample group within it) and associational statisti-
cal analysis (to make predictions and find causation).

We verified the representativeness of the sample with the 
Chi-square test. In our case, the samples are not representa-
tive, as the structure of the basic set, that is, all inhabitants of 
the Slovak Republic, in terms of gender, age and educational 
attainment, do not correspond to the structure of our sample 
for individual groups (control and experimental).
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Results and Discussion

The total number of respondents in SAMPLE 1 was 303, and 
in SAMPLE 2, there were 353 respondents (Table 1).

In our survey, we were interested in how often respondents 
buy over-the-counter medicines. In this case, we found that 
the behaviour of respondents from individual samples is simi-
lar, and respondents buy over-the-counter medicines only 
occasionally (up to 70% from SAMPLE 1 and 64% from 
SAMPLE 2). In Figure 1, we show the share of answers in 
SAMPLE 1 and in SAMPLE 2 to: question 5 (Have you ever 
taken prescription medicines?), question 6 (Do you take pre-
scription medicines regularly?) and question 7 (Has it hap-
pened to you that side effects discouraged you from taking 
your own medicines?). In these questions, we tried to dis-
cover how many respondents have real experience with the 
use of prescription medicines. As can be seen in Figure 1, 
almost all respondents have at some time taken prescription 
medicines. However, regular prescription medicines have 
only been taken by approximately one-third of respondents. 
Question 7 offered us the opportunity to discover the respon-
dents’ discipline in the use of medicines because a large vol-
ume of unused medicines consists of medicines not used 
completely. We identified the area of ​​discipline as an area 
where behavioural intervention could be applied.

We were also interested in the source of information where 
the respondents obtained information about the possibility of 
returning medicines to a pharmacy. Respondents in SAMPLE 
1 prioritised ‘pharmacist’ (24.1%; in SAMPLE 2, 18.7%), 
‘package insert’ (23.8%; in SAMPLE 2, 24.4%) and ‘people 
in my area do it’ (23.8%; in SAMPLE 2, 23.2%). In SAMPLE 

2, after the intervention, respondents prefer the answer ‘inter-
net’ (28%; in SAMPLE 1, only 11.9%). This fact may also be 
influenced by the fact that we addressed the respondents in 
SAMPLE 2 through ŠUKL and their profile on the social net-
work, through which ŠUKL spreads awareness among the 
population about the problem of unused medicines and medi-
cines after the expiration date.

Furthermore, we investigated the frequency of handing in 
unused medicines and medicines after the expiration date to a 
pharmacy. In SAMPLE 1, before the intervention, 170 
respondents out of 303 answered the question, of which 80 
respondents handed in medicines less frequently than once a 
year, 79 respondents gave one to two times a year and 11 
respondents answered more than one to two times a year. In 
SAMPLE 2, after the intervention, it was 258 respondents out 
of 353 respondents. The largest part consists of 135 respon-
dents who hand in medicines one to two times a year, whereas 
86 answered rarely more than once a year. One of the factors 
that influences the consumer to do something repeatedly and 
correctly is also a pleasant and positive experience. This 
knowledge is based on the concept of MINDSPACE emo-
tions (affects). Therefore, we tried to discover what the 
respondents experience with returning medicines to a phar-
macy. A positive experience with the return of medicines to a 
pharmacy was reported by 33.3% of respondents in SAMPLE 
1 and by 47.3% of respondents in SAMPLE 2. Only 1.0% of 
respondents in SAMPLE 1 reported a negative experience.

To determine the impact of behavioural intervention on the 
behaviour of respondents in individual samples, we focused 
on determining the correct answers of what belongs or does 
not belong in the collection container. The responses were 

Table 1. Structure of Respondents According to Selected Socio-demographic Features.

Socio-demographic Feature SAMPLE 1 (%) SAMPLE 2 (%)

Gender Male 38.61 17.85

Female 61.39 82.15

Age group Up to 18 1.98 3.12

19–25 4.95 23.80

26–40 62.05 55.52

41–60 27.39 17.00

Over 61 3.63 0.57

Highest level of education attained Basic education 1.65 2.83

Secondary education without GCSE 5.61 1.70

Secondary education with GCSE 31.02 29.18

Higher education 61.72 66.29

Economic activity Student 6.27 23.23

Employed 65.68 53.26

Unemployed 1.98 3.12

Self-employed 11.22 5.38

Retired (old-age, disabled) 4.62 1.42

Maternity or parental leave 10.23 13.60
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processed by multiple response analysis, as respondents 
could mark multiple correct answers (Table 2).

Table 3 describes the reasons for returning the medicines 
to a pharmacy. In SAMPLE 1, the most common answer is 
‘Medicines after expiration are no longer effective and there-
fore there is no point in storing them’ (68.8%); in SAMPLE 2, 
the most common answer is ‘I want to protect the environ-
ment’ (79.1%).

Table 4 describes the factors influencing the motivation to 
return medicines to a pharmacy in addition to a financial 

reward. In the first group, the most frequent choice is the 
answer ‘Collection container in a visible place’ (59.4%); in 
the second group, the most common choice is the answer 
‘Opportunity to support a good cause (act of charity—I will 
support a charity project by returning medicines)’ (62.6%).

The interdependence between the individual questions and 
answers for SAMPLE 1 and SAMPLE 2 was determined 
using the Spearman correlation coefficient. The interdepen-
dence between individual characters, or the rate/degree of 
how the characters are related to each other, was determined 

Table 2. What Does Not Belong to a Medicine Collection Container?

What Do You Think Does Not Belong in a Medicine  
Collection Container? SAMPLE 1 SAMPLE 2

Answer
Number of  
Selections

Percentage of 
Cases

Number of 
Selections

Percentage of 
Cases

Prescription medicines 21 6.90 11 3.10

Over-the-counter medicines 6 2.00 8 2.30

Cosmetics purchased in the pharmacy 196 64.70 303 85.80

Outer packaging of medicines (packets, tubs) 227 74.90 310 87.80

Medical devices 211 69.60 315 89.20

Nutritional supplements 91 30.00 220 62.30

Hearing aid batteries 269 88.80 345 97.70

Veterinary medicines 45 14.90 47 13.30

Homeopathic items 43 14.20 199 56.40
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Figure 1. Proportion of Respondents’ Answers to Questions 5, 6 and 7.
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as follows: values of the correlation coefficient (rs) in the 
interval from 0 to | 0.3 | we evaluate as a weak direct, or indi-
rect dependence, values in the interval from | 0.3 | to | 0.6 | we 
evaluate as a medium direct, or indirect dependence and val-
ues in the interval from | 0.6 | to | 1 | as a strong direct, or 
indirect dependence.

From the comparison of the interdependence between the 
individual questions using the Spearman correlation coeffi-
cient, we found the relationships of moderately strong 
dependence between Q12 and Q18 (sufficient information 
and returning unused medicines and medicines after the 
expiration date to a pharmacy). It is apparent that the more 
information people have about the management of unused 
medicines, the more they actually return unused medicines 
and medicines to a pharmacy after their expiration. Similarly, 
we found a weak relationship between Q12 and Q14, which 
means that people who have enough information hand in 
unused medicines and medicines to the pharmacy after the 
expiration date.

In the first and second samples, we found a moderate rela-
tionship between Q10 (Check the expiration date in the first 
aid cabinet at home) and Q18 (Do you hand in unused medi-
cines to a pharmacy). This relationship is interesting for us in 
terms of the direction of possible further intervention, or 
more precisely, the focus of the area in which we should raise 
awareness. This relationship suggests that respondents who 
check the expiration date are more likely to hand in medicines 
to a pharmacy. We could achieve increased awareness in 
respondents to check their home first aid cabinet at home by 
highlighting the expiration date of medicines on the outer 
packaging of the medicine, for example, red numbers. In 
Table 5, we test our hypotheses for the questions ‘Do you 
think you have enough information on how to properly dis-
pose of unused medicines and medicines after the expiration 
date?’, ‘Do you know about the possibility of returning 
unused medicines and medicines after the expiration date to a 
pharmacy?’, and ‘Do you return unused medicines and medi-
cines after the expiration date to a pharmacy?’.

Table 3. Reasons for Returning Medicines to a Pharmacy.

What are Your Reasons for Returning Medicines to a Pharmacy? Pre-intervention Post-intervention

Answer
Number of 
Selections

Percentage of 
Cases

Number of 
Selections

Percentage of 
Cases

Medicines after the expiration date are no longer effective, so it makes 
no sense to store them.

117 68.8 196 76.0

I want to protect the environment. 108 63.5 204 79.1

The pharmacy is near my place of residence, so I return the  
medicines to the pharmacy.

20.0 11.8 39.0 15.1

The place where medicines can be returned to is clearly marked, so I 
have no problem returning them after the expiration date.

38.0 22.4 43.0 16.7

I know about regular spring and autumn medicine collections, so I 
return them at those times.

3.0 1.8 2.0 0.8

Change of medicines. 19 11.2 20 7.8

Death of a loved one. 25 14.7 18 7.0

Table 4. Factors Influencing the Motivation to Return Medicines to a Pharmacy Besides a Financial Reward.

What Increases Your Motivation to Return Medicines to a Pharmacy  
Besides a Financial Reward? Pre-intervention Post-intervention

Answer
Number of 
Selections

Percentage of 
Cases

Number of 
Selections

Percentage of 
Cases

Opportunity to support a good cause 156 51.5 221 62.6

Awareness that it is a public benefit act (praise from society). 52 17.2 93 26.3

The knowledge that others in my area are also taking medicines back to a 
pharmacy.

39 12.9 75 21.2

Higher awareness (promotional campaigns, advertisements). 78 25.7 154 43.6

Collection container in a visible place. 180 59.4 214 60.6

Nothing increases it; I do not return medicines to a pharmacy. 9 3.0 6 1.7

Other 15 5.0 16 4.5
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We assume that more than 50% of respondents have 
enough information on how to properly dispose of medicines. 
We tested the hypothesis with a binomial test. The hypothesis 
was confirmed; more than 50% of respondents have enough 
information on how to properly dispose of medicines (p value 
is .000).

We assume that more than 50% of respondents know about 
the possibility of returning unused medicines to a pharmacy. 
We assume that more than 50% of respondents hand in unused 
medicines and medicines after the expiration date to a phar-
macy. In both cases, the hypothesis was confirmed because 
the p value is less than .05. At the same time, it is possible to 
assume that after the publication of the information leaflets, 
the respondents’ awareness of the possibility of returning 
unused medicines to a pharmacy increased from 91% to 98%.

Using the Mann–Whitney test, we discover whether a 
respondent who saw the information leaflets was influenced 
by its wording in Q12 (Do you think you have enough infor-
mation on how to properly dispose of unused medicines and 
medicines after the expiration date?), Q13 (What do you 
think does NOT belong in the collection container for medi-
cines?), Q14 (Do you know about the possibility of returning 
unused medicines and medicines after the expiration date to a 
pharmacy?), Q18 (Do you hand over unused medicines and 
medicines after the expiration date to a pharmacy?) and Q20 
(What are your reasons for returning medicines to a phar-
macy?) (Table 6).

We do not reject the assumption that respondents who saw 
the information leaflets and those who did not have the same 

information on how to dispose of medicines. The fact whether 
the respondent saw, or did not, is not an important factor in 
assessing the adequacy of information on the disposal of 
medicines (Q12). In other cases (Q14 and Q18), however, we 
confirmed the hypothesis that seeing the information leaflets 
is an important factor in the possibility of returning unused 
medicines and medicines after the expiration date to a phar-
macy, and handing over unused medicines and medicines 
after the expiration date to a pharmacy (p value is less than 
.05). We presented information on the correct handling of 
medicines after the expiration date and unused medicines in 
three simple steps in the information leaflets (see Appendix 1) 
(Table 7).

The information leaflets influenced the accuracy of the 
determination (see Table 8), namely what does not belong in a 
collection container for medicines, and the respondents cor-
rectly marked the answers: ‘cosmetics bought in a pharmacy, 
outer packaging of medicines (packets, tubs), medical devices, 
nutritional supplements, hearing aid batteries, homeopathy’. 
The number of incorrect answers for the option ‘prescription 
drugs’ also decreased; this option was selected 21 times by the 
respondents in SAMPLE 1 before the intervention. For 
SAMPLE 2, the number of samples dropped to 11, which we 
consider to be a statistically significant change based on the 
Mann–Whitney U test. In the information leaflet, we have 
clearly summarised and illustrated what belongs and what does 
not belong in the collection container (see Appendix 1).

The information leaflets influenced the respondents in the 
choice of Q20 (What are your reasons for returning medicines 

Table 5. Determining the Level of Awareness of Respondents.

Questions Category N
Observed 

Prop.
Test 
Prop.

Exact Sig. 
(Two-tailed)

SAMPLE 1 Do you think you have enough information on how to 
properly dispose of unused medicines and medicines 
after the expiration date?

Group 1 No 113 0.373 0.500 0.000

Group 2 Yes 190 0.627

Total 303 1.000

Do you know about the possibility of returning unused 
medicines and medicines after the expiration date to a 
pharmacy?

Group 1 No 27 0.089 0.500 0.000

Group 2 Yes 276 0.911

Total 303 1.000

Do you return unused medicines and medicines after 
the expiration date to a pharmacy?

Group 1 No 133 0.439 0.500 0.038

Group 2 Yes 170 0.561

Total 303 1.000

SAMPLE 2 Do you think you have enough information on how to 
properly dispose of unused medicines and medicines 
after the expiration date?

Group 1 No 115 0.326 0.500 0.000

Group 2 Yes 238 0.674

Total 353 1.000

Do you know about the possibility of returning unused 
medicines and medicines after the expiration date to a 
pharmacy?

Group 1 Yes 345 0.977 0.500 0.000

Group 2 No 8 0.023

Total 353 1.000

Do you return unused medicines and medicines after 
the expiration date to a pharmacy?

Group 1 Yes 258 0.731 0.500 0.000

Group 2 No 95 0.269

Total 353 1.000
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to a pharmacy?) in selecting the options in the answers. We 
see a statistically significant change in the answers: 
‘Medicines after the expiration date are no longer effective, 
so it makes no sense to store them’, ‘I want to protect the 
environment’, and ‘The pharmacy is near my place of resi-
dence, so I return the medicines to the pharmacy’. In our 
information leaflets, we drew the respondent’s attention to the 
protection of our planet with an image located at the bottom 
of the leaflet (see Appendix 1).

Conclusion

The following conclusions emerge from the investigation:

1.	 Empirical analysis has shown that the unwanted 
behaviour of users with unused medication can be 
influenced by nudge tools. Additional information has 
been found to have a positive effect on users’ behav-
iour when dealing with unused medication. The nudge 
concept can therefore be used as a suitable public 
policy tool for shaping the desired behaviour of users 
of unused medication.

2.	 We conclude that the respondents who check the expi-
ration date are more likely to hand in medicines to the 
pharmacy. The more information people have about 
the handling of unused and expired medicine, the 
more they actually return to a pharmacy. Similarly, 
people who have enough information hand in unused 

and expired medicine to the pharmacy. The respon-
dents are becoming more aware of the correct return 
of medicines to the pharmacy as their age increases. 
The information leaflets influenced the accuracy of 
the determination, namely what does not belong in a 
medicine collection container. In the experimental 
group, we recorded a higher proportion of correct 
answers that identify a change in behaviour. The pub-
lication of the information leaflet raised awareness of 
the possibility of returning unused and expired medi-
cines by 10%.

3.	 The hypothesis that more than 50% of respondents 
have enough information on how to properly dispose 
of medicines (p value is .000) was also confirmed. 
This implies that even such a simple form of nudge as 
additional information influences respondents’ deci-
sions in the ​​disposal of unused and expired medicine. 
In the experimental group, we recorded a higher pro-
portion of correct answers that identify a change in 
respondents’ behaviour. For example, to the question 
‘What does not belong in the medicine collection con-
tainer?’, we observed an increase in the number of 
correct answers and a decrease in incorrect answers in 
all experimental groups compared to the control 
group. The publication of the leaflet has raised aware-
ness of the possibility of returning unused and expired 
medicines by 10%. It cannot be strictly stated that this 
change was made due to the provision of additional 
information, but it is evident that this increase in 

Table 8. Mann–Whitney U Test with Q20.

Q20_1 Q20_2 Q20_3 Q20_4 Q20_5 Q20_6 Q20_7

Mann–Whitney U 44,436.000 41,635.500 51,101.000 53,287.000 53,253.000 53,156.000 51,794.000

Wilcoxon W 90,492.000 87,691.500 97,157.000 115,768.000 115,734.000 115,637.000 114,275.000

Z –4.320 –5.658 –1.983 –0.140 –0.621 –0.326 –1.625

Asymp. sig. (two-tailed) 0.000 0.000 0.047 0.889 0.534 0.744 0.104

Table 6. Mann–Whitney U test with Q12, Q14 and Q18.

Q12 Q14 Q18

Mann–Whitney U 50,957.500 49,926.000 44,397.500

Wilcoxon W 113,438.500 112,407.000 106,878.500

Z –1.264 –3.772 –4.550

Asymp. sig. (two-tailed) 0.206 0.000 0.000

Table 7. Mann–Whitney U Test with Q13.

Q13_1 Q13_2 Q13_3 Q13_4 Q13_5 Q13_6 Q13_8 Q13_9

Mann–Whitney U 51,439.500 53,479.500 42,169.00 46,580.00 42,822.00 36,211.00 52,657.50 30,920.50

Wilcoxon W 113,920.50 115,960.50 88,225.00 92,636.00 88,878.00 82,267.00 115,138.50 76,976.50

Z –2.259 0.000 –6.324 –4.272 –6.360 –8.251 –0.565 –11.155

Asymp. sig. (two-tailed) 0.024 1.000 0.000 0.000 0.000 0.000 0.572 0.000
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awareness was affected by the information leaflets. At 
the same time, it cannot be ruled out that the increase 
was also influenced by some coincidence.

4.	 In the field of practical recommendations, we rec-
ommend health policy managers create a managerial 
mix in health policy. In addition to regulatory tools, 
we recommend using various forms of nudging to 
create desirable behaviour patterns. We have also 
identified that environmental protection is a great 
motivation for users to return unused and expired 
medicine back to the pharmacy. This finding can be 
used to innovate and coordinate health and environ-
mental policy.

5.	 In further research, we recommend focusing on inves-
tigating the appropriateness and effectiveness of dif-
ferent forms of nudging for different target groups of 
the population.
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