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Abstract  

Introduction: An increase in health care, characterized by the rise in the number of health 

service users, prescriptions, consumption, and overproduction of medicines, increases the 

pharmaceutical waste volume. The prevalence of unused medications is high in many countries. 

It has risen dramatically in recent decades because of poor compliance from patients, excessive 

and irrational prescriptions, or lack of control over the dispensing of prescribed medicines. 

Medication waste is an under-researched topic, although it has significant implications on 

public health, the environment, and public resources. 

Pharmaceutical products, mainly drugs and personal care products, can be considered 

environmental pollutants because of their widespread use in human and veterinary medicine. 

The main route of drug exposure to the environment is usual consumption and subsequent 

excretion. Another way that is easy to prevent is improper disposal of unused medications. 

Although organized collection programs for unused medicines have been implemented in many 

countries, many people worldwide still get rid of unnecessary medicines by throwing them in 

the trash, sink, or toilet or dispose of them in some other way that is unfavorable to public health 

and the environment. In addition to the impact on the environment, unused drugs also have 

significant economic consequences. The health system seeks to offer patients the best quality 

of service by maximizing the use of available resources while minimizing possible financial 

losses, so unused drugs can be considered a waste of otherwise limited resources. 

Reducing the number of unused medicines generated and ensuring safe disposal of unavoidable 

unused medication is a significant public health concern. The public, health professionals, and 

government are responsible for promoting the reduction of medication waste in various ways. 

A more effective approach to waste management will involve collaboration between the health 

care system and the patient. 

The aim of the study: The study investigates how the Norwegian population disposes of 

unused drugs using the multiple approaches to examine the most common reasons and ways for 

disposing of medicines, which medications patients return unused to pharmacies, and what is 

their financial value. 

 



VI 

 

Methodology: This study includes two different research methods. An online survey was 

performed to determine the most common reasons medicines are disposed of, and the most 

common disposal methods. Another project, the registration of the unused medication returned 

to pharmacies, was performed to determine the types of medications returned and their financial 

value. 

Results:  

Survey results: During the two months that the survey was active, 704 responses were 

collected. The most common reason for the disposal of medicines, mentioned by 86.14% of the 

respondents, was cleaning up the medicine cabinet and disposal of expired medicines, 33.52% 

had medicines remaining after finishing treatment, 24.24% answered that the doctor had 

changed treatment, and 9.74% terminated the treatment themselves. Of the respondents, 

77.21% answered that they delivered unnecessary medicines to the pharmacy, 19.65% threw 

unused medicines in the trash, 3.14% disposed of medicines in other ways. A majority of 

respondents, precisely 66.30%, answered that they do not know the financial value of disposed 

of medicines. 

Results of a pilot project, registering the medicines returned to pharmacies: The financial 

value of medicines returned to 11 pharmacies within four weeks is 273.066 NOK. The estimated 

value for one year is 1.61% of last year's turnover for participating pharmacies, including 

57.23%  of the total value of medicines returned unexpired. Also, 58.38% of the total value of 

medicines returned in unopened boxes. The most returned drugs, expressed in DDD, in the 

study were from ATC groups C, cardiovascular system 34.03%, R, respiratory system 14.13%, 

A, alimentary tract and metabolism 13.84%, and N, nervous system 13.07% of all returned 

DDD. 

Conclusion: Most of the respondents answered that they disposed of unused medicines 

properly by returning them to pharmacies, most often because of cleaning the medicine cabinet. 

Most of the medicines returned to pharmacies are medicines for the cardiovascular, nervous, 

respiratory, and alimentary systems. Although the estimated value of returned drugs is not 

considerable compared with the turnover, it is interesting is that many patients returned 

medicines with a good shelf life in unopened boxes. This fact indicates room for improvement. 
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Sammendrag 

Innledning: I en tid preget av økning i antall brukere av helsetjenester, resepter, forbruk og 

overproduksjon av medisiner, øker det farmasøytiske avfallsvolumet tilsvarende. Forekomsten 

av ubrukte medisiner er høy i mange land. Andelen har økt dramatisk de siste tiårene på grunn 

av dårlig doseoverholdelse av pasienter, overdreven og irrasjonell forskrivning, eller 

manglende kontroll over utlevering av reseptbelagte medisiner. Medisinavfall er et lite 

undersøkt tema, selv om det har betydelige konsekvenser for folkehelse, miljø og offentlige 

ressurser. 

Farmasøytiske produkter, hovedsakelig medisiner og personlig pleieprodukter, kan betraktes 

som miljøforurensende stoffer på grunn av deres utbredte bruk i human- og veterinærmedisin. 

Hovedveien for legemiddeleksponering for miljøet er vanlig bruk og påfølgende utskillelse. En 

annen måte som er lett å forhindre, er feil avhending av ubrukte medisiner. Selv om organiserte 

innsamlingsprogrammer for ubrukte medisiner har blitt implementert i mange land, blir mange 

mennesker over hele verden fortsatt kvitt unødvendige medisiner ved å kaste dem i søpla, 

vasken eller toalettet eller kaste dem på en annen måte som er ugunstig for folkehelsen og 

miljøet. I tillegg til miljøpåvirkningen, har ubrukte medisiner også betydelige økonomiske 

konsekvenser. Helsesystemet søker å tilby pasienter den beste kvaliteten på tjenesten ved å 

maksimere bruken av tilgjengelige ressurser og samtidig minimere mulige økonomiske tap. 

Ubrukte medisiner kan derfor betraktes som sløsing med ressurser, som ellers er begrenset. 

Å redusere mengden genererte ubrukte medisin og sikre sikker avhending av uunngåelig ubrukt 

medisin er et betydelig folkehelseproblem. Publikum, helsepersonell og myndigheter er 

ansvarlige for å fremme redusering av medisinavfall. En mer effektiv tilnærming til 

avfallshåndtering vil innebære samarbeid mellom helsevesenet og pasienten. 

Hensikt med studie: Studien undersøker hvordan den norske befolkningen disponerer ubrukte 

medisiner ved å bruke de flere tilnærminger, herunder de vanligste årsakene for at medisin 

kastes, måtene de kastes på, samt hvilke medisiner pasienter returnerer ubrukt til apotek og hva 

deres økonomiske verdi er. 
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Metode: Denne studien inkluderer to forskjellige forskningsmetoder. En nettbasert 

spørreundersøkelse ble utført for å fastslå de vanligste årsakene til at legemidler kastes og de 

vanligste metodene. Videre ble et prosjekt for å kartlegge hvilke typer medisiner som returneres 

til apotek og deres økonimisk verdi utført ved å registrere retur av ubrukt medisin til på forhånd 

utvalgte apotek. 

Resultater:  

Undersøkelsesresultater: 

I løpet av de to månedene undersøkelsen var aktiv, ble totalt 704 svar samlet inn. Den vanligste 

årsaken til avhending av medisiner, nevnt av 86.14% av respondentene, var opprydding i 

medisinskapet og kassasjon av utgåtte medisiner, 33.52% hadde medisiner etter avsluttet 

behandling, 24.24% svarte at legen hadde endret behandling og 9.74% avsluttet behandlingen 

selv. Av respondentene som svarte, oppgav 77.21% av dem at de leverte unødvendige medisiner 

til apoteket, 19.65% kastet ubrukte medisiner i søpla, 3.14% kastet medisiner på andre måter. 

Et flertall av respondentene, nøyaktig 66.30%, svarte at de ikke vet til den økonomiske verdien 

av de avhendede medisinene. 

Resultater av et pilotprosjekt, registrering av legemidlene som returneres til apotek: Den 

økonomiske verdien av legemidler som ble returnert til 11 apotek innen fire uker, er 273.066 

NOK. Den estimerte verdien for ett år er 1.61% av fjorårets omsetning for deltatte apotek, 

inkludert 57.23% av totalverdien er verdien av medisiner returnert med god holdbarhet. 58.38% 

av den totale verdien er verdien av medisiner returnert i uåpnede esker. De mest returnerte 

legemidlene, uttrykt i DDD, i studien var fra ATC grupper C, kardiovaskulært system- 34.03%, 

R, luftveiene 14.13%, A, fordøyelseskanalen og metabolisme -13.84%, og N, nervesystemet-

13.07% av alle returnerte DDD. 

Konklusjon: De fleste av respondentene svarte at de avhender ubrukte medisiner på riktig måte 

ved å returnere dem til apotek, ofte på grunn av rydding i medisinskapet. De fleste medisinene 

som returneres til apotek er medisiner for hjerte-, nervesystemet, luftveiene og 

fordøyelsessystemet. Selv om den estimerte verdien av returnerte medisiner ikke er betydelig 

sammenlignet med omsetningen, er det interessant at mange pasienter returnerte medisiner med 

god holdbarhet i uåpnede esker, og det er noe som indikerer rom for forbedring.  
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Glossary 

 

Anatomical Therapeutic Chemical Classification System: In the Anatomical Therapeutic 

Chemical (ATC) classification system, the active substances are divided into different groups 

according to the organ or system on which they act and their therapeutic, pharmacological, and 

chemical properties.  

 

A   Alimentary tract and metabolism 

B   Blood and blood-forming organs 

C   Cardiovascular system 

D   Dermatologicals 

G   Genito-urinary system and sex hormones 

H   Systemic hormonal preparations, excluding sex hormones and insulins 

J    Antiinfectives for systemic use 

L   Antineoplastic and immunomodulating agents 

M   Musculoskeletal system 

N   Nervous system 

P   Antiparasitic products, insecticides, and repellents 

R   Respiratory system 

S   Sensory organs 

V   Various [1]. 

Q   Veterinary medicines:  The ATCvet system for the classification of veterinary medicines is 

based on the same overall principles as the ATC system for substances used in human medicine. 

The ATCvet code is then created by placing the letter Q in front of the ATC code [2]. In this 

paper, veterinary drugs are not divided according to the organ system but are treated as one 

group marked Q and added to medications for human use in further analysis. 

 

Blue prescription: Medicines paid for in full or in part by the National Insurance Scheme are 

prescribed on a so-called blue prescription. People who have a chronic illness that need 

treatment for at least three months per calendar year may be entitled to medicines or medical 

equipment on a blue prescription [3].  
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DDD: A defined daily dose is a technical unit of measurement for drug consumption and 

provides a fixed unit of measurement regardless of price, currency, package size, and strength. 

WHO defines that DDD is an “estimated average daily dose for a drug used drug for its main 

indication in adults” [4]. 

 

FarmaPro: FarmaPro is a computer system for distributing, dispensing, and selling medicines 

and pharmacy goods, used in all pharmacies in Norway.  

 

H-prescription: H-prescriptions (Helseforetak-prescriptions) are white prescriptions for some 

very expensive medications used in arthritis, ankylosing spondylitis, Crohn's disease, psoriatic 

arthritis, multiple sclerosis, and also many cancer drugs. The medicine user is covered 100% of 

the costs from his regional health authority and does not pay a deductible when a doctor 

prescribes the prescription at Health trusts (Helseforetak), which provides specialist health 

services. The pharmacy can only deliver medicine for a maximum of 3 months' consumption at 

a time [3].   

 

Medication compliance (synonym: adherence): refers to the degree or extent of conformity 

to the provider's recommendations about day-to-day treatment concerning the timing, dosage, 

and frequency. It may be defined as "the extent to which a patient acts following the prescribed 

interval, and dose of a dosing regimen" [5].  

 

Over-the-counter medicine is also known as OTC or nonprescription medicine. 

 

Pharmaceutical (medication) waste: The waste we deal with in this paper is only a part of 

medical waste. Medication waste is defined as items intended for use in the diagnosis, cure, 

mitigation, treatment, or prevention of disease in humans or other animals. Medication waste is 

synonymous with drug waste, pharmaceutical waste, unused or expired medication, unused or 

expired drugs, prescription, over-the-counter human drugs, veterinary drugs, diagnostic agents, 

and nutritional supplements [6]. 

 

White prescription: Medications used for short periods, addictive drugs, and drugs not 

covered by the blue prescription scheme, even for treatment longer than three months a year, 

are prescribed on a white prescription and paid for by the medicine user [3].  
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1 Introduction 

1.1 Use of medicines 

It is difficult to imagine a world without medicines because they are the most used form of 

treatment in today’s society and a component at almost all levels of care [7, 8]. People use 

medicines daily to treat, prevent, or diagnose diseases, or otherwise to enhance their physical 

or mental well-being [9]. Medical progress over the last century has led to a vast increase in life 

expectancy and quality of life [10]. Some people use medicines for even mild symptoms that 

used to be acceptable and  for social comfort and psychological reasons, not only for therapeutic 

purposes [11]. The massive influx of information today, such as increased internet access and 

many health articles in the media, has led patients to be more interested in health and health 

products, better informed about possible treatment options, and more proactive during medical 

consultation than they were before [12, 13].  

It is estimated that around 4,000 different active pharmaceutical ingredients (APIs), including 

painkillers and anti-inflammatory medicines, antibiotics, lipid regulators, diuretics, hormonal 

agents, steroids, and many others, have an annual worldwide consumption of 100,000 tons [8, 

14]. This fact is just one statistic that puts into perspective how medicines are widely present 

and consumed daily. 

Inevitably, the increase in health care, characterized by the rise in the number of users of health 

services, prescriptions, consumption, and overproduction of medicines, which is likely to 

continue to grow, increasing the pharmaceutical waste volume [10, 14]. Many potentially useful 

and life-saving medicines end up unused because of a lack of a system that would control 

efficacy and return them to the system [15]. 

 

1.1.1 Rational and irrational use 

EU Health Policy defines medical products for human or veterinary use as "any substance 

presented that have properties to treat or prevent disease, or can be used or administered for 

recovery, correction or modifying physiological functions by exerting a pharmacological, 

immunological or metabolic effect, or to make a medical diagnosis" [16]. 
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The point of proper use of medicines is primarily to improve human health [11]. Rational use 

of medicines, also called responsible or purposeful use, is an essential component in achieving 

the goal - reasonable access to high-quality, effective medicines [17].  

The World Health Organization defines rational use as “patients receive medicines that meet 

their clinical requirements, in doses that meet their needs, for a sufficient period and at the 

lowest possible cost to them and society” [18]. 

The phenomenon of medicines not being used correctly is not uncommon. Inadequate 

treatment, antibiotic resistance, medication errors, medicine abuse, medication use of 

insufficient duration and dosage, and unnecessary self-medication are examples of irrational 

use of medicines, which is a seriously harmful global issue [11, 18]. 

Patients often store unused medicines to reuse them because of the possibility that previous 

symptoms may reappear or give them to somebody else who may need them [14, 19]. An 

example of this procedure is the use of painkillers, which are often prescribed in larger 

quantities than the patient will need [19]. Antibiotics are often prescribed for longer than 

clinically warranted, many patients do not complete the antibiotic regimen as prescribed, and 

many patients treat new infections with unused antibiotics. Self-medication with antibiotics is 

wrong because it promotes bacterial resistance and can pose risks to the patient if they treat a 

viral infection with them [19]. Some medicines have great potential and are the main sources 

of abuse, such as opioids, benzodiazepines, and stimulants. Unused prescription medication 

often accumulates in households, and can be abused for recreation, used inappropriately for 

self-medication purposes [19]. Insecure storage of unused or expired medicines in households 

or giving them to others may result in an accidental or inappropriate intake and increases the 

risk of poisoning [20, 21]. The poisoning of children has been determined as the leading cause 

of children's admission to the emergency room [17]. 

Therefore, having unnecessary medication at home is an example that shows both the causes 

and consequences of the irrational use of medicines [18]. 
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1.1.2 Medication waste 

Medication waste is an under-researched topic, although it has significant implications for 

public health, the environment, and public resources [17]. The prevalence of unused medicines 

is high in many countries [11]. It has increased dramatically in recent decades because of poor 

compliance, excessive and irrational prescriptions, or lack of control over the dispensing of 

prescribed medicines [11, 22]. Research and practice indicate that many drugs prescribed to 

patients are never used and end up as medication waste [21, 23].  

Medication waste has been defined as “any drug product, either dispensed by prescription or 

purchased without a prescription (OTC) that is never fully consumed.” Any medicine without 

the intention of being used can be considered waste, no matter how disposed of (returned to the 

pharmacy or disposed of in another way) [17].  

Unused medication represents a medical, professional, financial, and environmental challenge 

[24]. 

All the pharmaceutical supply chain participants can contribute to medicines ending up as 

medication waste [25]. Doctors can prescribe unnecessarily large amounts. Pharmacists can 

dispense larger quantities than the patient needs because the manufacturer's package size may 

exceed the amount needed for treatment. Medicines dispensed to patients because of side or 

unsatisfactory effects, or poor adherence can cause excessive unused medicines. Finally, 

unused medicines are destroyed if they are returned to the pharmacy [26]. 

Medication waste is partly unavoidable because of many factors. However, it is essential to 

thoroughly investigate and try to understand, as precisely as possible, the reasons for medication 

waste and the types of medicines that end up unused, to possibly find more effective ways to 

reduce this waste, and therefore possibly reduce the amount of unused medication [27]. Many 

studies have described which medicines return to pharmacies and why, but very few have 

elaborated on the various causes of medication waste and why medicines end up unused [28].  

 

 

 



4 

 

1.1.3 What are the main causes of medicines remaining unused? 

It is currently impossible to imagine a world without disposed of medicines [29]. When 

treatment is changed, interrupted, or switched to an alternative, a frequent consequence is that 

unused medicine supplies occur [30]. 

Many situations demonstrate the reasons behind the unused medicines, and those reasons 

consequently lead to medication waste. It is challenging to make an absolute distinction 

between the two because of the overlapping. We will divide the causes of medicines not being 

used into patient-related reasons and reasons associated with the health system for a better 

overview, as table 1 suggests.  

Table 1: Leading causes of medicines remaining unused and consequently being disposed (our 

compilation, based on references [10, 11, 13, 29, 31-34]) 

Patient-related reasons Health system-related reasons 

1. Side effects 11. Prescription and repeated prescribed treatment 

2. Patient death 12. Inappropriate repeated dispensing 

3. Treatment change 13. Polypharmacy and complex treatment regimens 

4. Improved condition 14. Inadequate professional support for proper use 

5. Cleaning-up the medicine cabinet 15. Overproduction 

6. Non-compliance with treatment 16. Package size 

7. Fear of medication deficiency   

8. Incorrect storage of medicines   

9. Loss of medicines   

10. Controversial advertising influence   

 

Patient-related reasons: 

1. Side effects: Unexpected reactions may occur with medicines.  Patients can experience 

side effects so severe or unpleasant that treatment must be stopped [31]. 

2. Patient death: The patient’s death is one of the most common reasons for disposing of 

medicines [31]. 

3. Treatment change: Treatment changes can arise from various situations, including side 

effects, discontinuation of therapy by the patient, the lack of clinical need, and the 

adaptation of new and existing treatments to the patient's needs [13]. 



5 

 

4. Improved condition: The reason for stopping therapy can be improved condition and no 

longer needing medicines, even though they were used correctly [31, 33].  

5. Cleaning-up the medicine cabinet and disposing of the unnecessary or expired 

medicines: One of the most common causes of medicine disposal is the usual cleaning of 

medicine cabinets and the disposal of unwanted or expired items [13, 32]. Factors that lead 

to the accumulation of unused medicines in the home include incomplete courses of 

treatment, procurement of unnecessary medications (OTC), an excess of 'as needed' 

medications, and over-dispensing prescription medicines [13]. 

6. Non-compliance with treatment: this factor is a significant contribution to medication 

waste, especially concerning long-term medication for chronic conditions [34]. 

While some of the reasons for disposal, such as patient death and side effects, cannot be 

changed, other examples indicate room for improvement. For instance, in the case of 

compliance with the treatment, medication waste could be significantly reduced. 

Non-compliance occurs when a patient does not start treatment or does not use the 

recommended medication as prescribed [11]. The patient's knowledge, attitude, physical 

abilities, illness, social networks, and treatment complexity all contribute to how they will 

handle prescribed medications [23]. 

Non-compliance is a complex and multidimensional health problem, and causes may be related 

to the patient, the treatment, and/or the health care professionals [35]. In 2014, the WHO stated 

that medication adherence is only about 50% worldwide, and it is lower in developing and 

transitional countries [11]. There are many difficulties in accurately monitoring patient life, so 

unused medicines could be used to measure non-compliance or poor compliance with 

medicines by the patient population [36, 37].  

Reasons for non-compliance with treatment [11]: 

- Lack of awareness: Many patients are not aware of the importance of taking their medication 

correctly, as prescribed to them. 

- Unpleasant experiences: Non-compliance can occur when patients find it disruptive to take 

certain medications, such as patients with type 1 diabetes mellitus who may disuse insulin 

injections because of the fear and pain caused by needles. 
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- Belief in medication effectiveness: Some patients stop taking the medication when they feel 

that their condition is not improving. Painkillers, NSAIDs may become less effective over time, 

and patients may choose a treatment option other than medication to treat the condition. 

- Overconfidence: Some people tend to rely on their actions and think they can treat themselves 

differently without taking their medications. For example, hypertensive patients may think that 

they can control their condition without medications. 

- Lifestyles and events: Lifestyles affect medication adherence. Busy schedules and a fast 

lifestyle can cause some patients to miss their medicine doses. In contrast, well-organized 

patients rarely miss their medication and are less likely to throw away medication. 

- Patient age: Geriatric and pediatric patients are known to have a higher incidence of non-

compliance than the rest of the population. 

 

In addition to the reasons mentioned above, medicines can also be disposed of for the following 

reasons [11]: 

7. Fear of medication deficiency: Some patients stock up on medicines because of possible 

shortages and fear that medicines will not be available when they need them in the future. 

8. Incorrect storage of medicines: Inadequate storage can destroy medicines, making them 

invalid for use. 

9. Loss of medicines: Losing the medicines can eventually lead to waste because patients 

seek a replacement for lost medication. 

10. Controversial advertising influence: Ads can have both positive and negative impacts 

on patients and their use of medicines. They can promote medication by reminding patients 

to take their medication, but advertising can also promote unnecessary or harmful 

prescriptions, leading to medication waste. Patients may be attracted to an advertised 

medicine and ask doctors to prescribe these medications despite their clinical inadequacy. 
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  Health system-related reasons: 

11. Prescription and repeated prescribed treatment: Securing or over-supplying prescribed 

medication may explain a large portion of the medication remaining unused [32]. Over-

supply can result in the stockpiling of medicines and, consequently, waste. Doctors can 

prescribe medication for a longer period than the patient needs [28]. They sometimes 

unknowingly write new prescriptions to their patients or cannot determine if the patient 

already has those medications [11]. 

12. Inappropriate repeated dispensing: Pharmacists can contribute to medication waste 

through improper dispensing of medicines, such as when they repeat medication dispersal 

[11]. 

13. Polypharmacy and complex treatment regimens: The use of multiple medicines can 

increase patients' likelihood of sticking to their medication. So, prescribing one or two 

medicines a day encourages compliance, but polypharmacy may also be associated with an 

increased rate of non-compliance if intake of ≥4 different medicines per day [11, 38]. 

Cognitively impaired patients, such as senile patients, may have self-harm symptoms when 

they overuse (by taking prescribed medication too often), and this damage may increase 

with polypharmacy prescriptions [11]. 

14. Inadequate professional support for proper medication use: In some situations, doctors 

and pharmacists have a large workload with a short time for each patient. These conditions 

can lead to inadequate communication with the patient and with each other, and, 

consequently, non-adherence to medications [11]. 

15. Overproduction: A considerable amount of discontinued medicines is collected 

annually, also because of overproduction [10]. Manufacturers can produce unnecessarily 

large packages that exceed the amount needed for treatment [28]. 

16. Package size: The prescribed package size is sometimes larger than needed for 

treatment, especially for acute conditions [29]. 

However, although the leading causes may be known, their relative importance is not. Measures 

aimed at reducing medication waste should focus on quantitatively important reasons [32]. 
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1.2 Disposal of unused medicines 

The global increase in medicine consumption has led to increased international awareness of 

unused medications because of their detrimental economic, environmental, and health effects 

because of improper disposal [39]. 

Approximately 100,000 tons of medicines are consumed by humans each year, and the 

European Union (27 countries) is the second-largest consumer in the world after the United 

States (50 states). Furthermore, 559 active pharmaceutical ingredients were found in the 

environment (surface water, groundwater, soil, etc.) [16].  

Because of the lack of policies on the return of unwanted medicines and public ignorance, 

carelessness, and illiteracy, the current inadequate management of unused and expired 

medication has become a global problem. As a result, improper disposal has indeed gradually 

led us to harmful economic and environmental consequences, which are yet to be even more 

prominent in the future [10, 11]. 

The research of knowledge, attitude, and behavior around the proper disposal of unused 

medicines among the general public is relatively limited [40]. However, we know that clear 

guidance on how patients should dispose of unused and expired medication is still lacking.  

Unused and expired medicines are probably disposed of in several ways [41]. 

There is a need for a formalized protocol for the disposal and destruction of unused and expired 

medicines worldwide to minimize their potential impact on the global environment [42]. Any 

intervention related to the disposal of pharmaceutical products will require multiple approaches 

and raising awareness and coordinate the disposal of medicines at the national level [43]. 

 

1.2.1 Proper and improper disposal 

Current literature data suggests that improper disposal of medicines is a global problem that 

plays an important role in environmental pollution. However, medicines can enter the 

environment during production and consumption [44].  

There is great confusion regarding the ‘proper’ way of disposing of the medicines, as many 

countries do not have standard protocols for disposing of medications [42]. Still, we can say 
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that undesirable medicines are correctly disposed of when they are returned to the place 

determined by the health authorities [11]. Organized collection programs for unused medicines 

have been implemented worldwide, usually by instructing and enabling the collection of 

medications in predefined places (pharmacies, health facilities, etc.) to protect public health and 

the environment [44]. Unfortunately, many people worldwide still get rid of unnecessary 

medicines by throwing them in the trash, sink, or toilet, or disposing of them in some other way 

that is unfavorable for public health and the environment. The impact of improper medication 

management on the environment is expected to be higher in countries with poorly functioning 

waste management schemes (countries in the Middle East, Asia, and Africa) [39]. 

According to the literature, the most common reason people do not return unused medicines to 

pharmacies or other collection points is the lack of information and awareness of available 

schemes for collecting unwanted medication in the community [44]. 

 

1.2.1.1 Lack of information and awareness 

As medicine users, patients are responsible for contaminating the environment with active 

pharmaceutical compounds [16]. Understanding their attitudes towards unwanted 

pharmaceutical products is very relevant because of its strong impact on collection programs' 

effectiveness [45]. 

Lack of consumer awareness of improper disposal consequences is undoubtedly a significant 

obstacle in achieving any medication collection program's full effectiveness. Although 

understanding medication waste as a problem is being addressed through social media, 

advertising projects, and campaigns, the perceived health seriousness of improper medicine 

disposal and the personal benefit of participating in the program are likely to be small [43]. 

The current evidence indicates that patients still do not have sufficient knowledge about the 

proper disposal and how improper disposal can affect the environment. Hence, current disposal 

methods still have the potential to contaminate the environment. The way people dispose of 

medicines may depend on cultural, economic, and social differences, making opportunities for 

rather extensive and complex future research on how these factors may affect medicines' 

disposal. Patients with knowledge of medicines' effects on the environment are more likely to 

return medication for proper removal and destruction [43].  



10 

 

In a country where the destruction of unused medicines is not fully regulated, national 

campaigns are naturally lacking to raise public awareness of the disposal [21]. 

 

1.2.1.2 Lack of guidance and regulations 

Although patients should be encouraged to dispose of unnecessary or expired medications 

responsibly, a lack of uniformed and nationwide guidance on how patients can safely dispose 

of their remaining medicines is present in some countries [19, 46]. So, this factor is also one of 

the obstacles to proper medication waste management [18]. The availability of formalized 

disposal protocols can be an important factor influencing how people dispose of unused 

medicines. Results from a study conducted in Sweden confirmed that the prevalence of 

inappropriate medication disposal methods is influenced not only by people's attitudes and 

knowledge but also by the availability of a well-managed medication disposal system [21]. 

In many countries where there are no specific pharmaceutical waste strategies from the legal 

and health side, disposing of unwanted medicines in garbage and sewage is still the most 

common disposal method [10].  

Overall, limited evidence suggests an urgent need to raise public awareness of medicine 

disposal issues. Current patients, researchers, health professionals, and government officials are 

just becoming aware of the various methods used for disposing of unused medicines and how 

improper disposal can affect the environment [42]. 

 

1.2.2 International organizations' recommendations 

1.2.2.1 The World Health Organization (WHO) recommendations 

In the national policy on the safe destination of the health service waste, the WHO clarifies that 

authorities are responsible for compiling the regulations for medication waste and ensuring that 

the administrators of the health care centers assume responsibility for ensuring proper disposal, 

which requires coordination between the Ministry of Health and other ministries [47]. 
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1.2.2.2 EU rules and recommendations 

Legislation on pharmaceutical waste management has been adopted in many countries to 

protect human health and the environment [8]. Following current EU legislation (EC, 2004), all 

EU countries must establish collection programs to dispose of unused, expired medicines 

safely. However, several studies have noted that applying these systems and efficiencies varies 

widely across the EU Member States. It is not clear whether all EU countries have implemented 

these requirements [44]. 

 

1.2.3 Financial support 

Local authorities, health insurance companies, the pharmaceutical industry, or the government 

finance the costs of disposing of medication waste in most European countries [48]. However, 

the financial support for organized collection programs for unused medicines also varies 

between countries. Some countries rely only on state funds. In contrast, others are supported by 

the pharmaceutical industry or pharmacies themselves [44]. A defined collection and storage 

system has been implemented in some EU member states, where financing and logistical 

problems have been addressed. In Spain, Hungary, Italy, and Austria, manufacturers of medical 

products pay for waste disposal proportionally to their medication sales share [21]. 

Like in Europe, pharmacies in Australia and Canada are designated to offer this service and are 

not required to pay the waste management costs [48]. 

 

1.3 Consequences of incomplete use of medications and 

disposal of unused medicines 

Increased consumption of pharmaceutical products (medicines and cosmetics) has a significant 

impact on the environment [8]. Besides the impact on the environment, it further has significant 

economic consequences [11]. Waste because of unused medicines is considered a problem in 

many countries because of the economic value they represent and the consequences of non-

compliance with prescribed treatment [32]. Unsafe storage of medicines at home increases the 

risk of accidental poisoning, especially in children. Simultaneously, improper disposal raises 



12 

 

concerns because it can lead to medicine sharing, substance abuse, and environmental pollution, 

leading to antibiotic resistance or exposure of the population to irritating or mutagenic cancer 

medicines [40, 49]. 

Therefore, we need to address the question, which is, unfortunately, quite neglected in 

environmental and health policy research: is the current practice of medicine disposal effective 

in reducing waste and harmful side effects on the environment [50]? 

 

1.3.1 Environmental consequences 

Pollution represents one of the biggest problems humanity faces today. Pharmaceutical 

products, mainly medications and products for personal care, can be considered environmental 

contaminants because of their widespread use in human and veterinary medicine [16]. The 

presence of medicines in groundwater, lakes, rivers, and even drinking water is a problem that 

will continue to grow as the populace rises, and more medications are dispensed [41]. However, 

the environmental impacts and human health risks arising from them may not be known for 

years [44]. 

Medicines have been found in the drinking water supply. Their presence and concentration in 

drinking water vary from place to place, depending on the primary route and total impact, 

dilution, natural cushioning, and applied wastewater treatment technology [14]. Usually, these 

medicines' concentration is negligible, and low levels of water supply drugs currently pose an 

unlikely risk to human health [41, 51]. However, increasing water demand can potentially lead 

to increased exposure to higher concentrations. Nevertheless, there is no information on 

assessing the risk to human health from long-term exposure to medicines in drinking water, so 

potential future results because of chronic exposure to trace contaminants are latent concerns 

[14].  

The main route of environmental exposure by medicines is usual consumption and subsequent 

excretion via urine or feces, after ingestion, injection or infusion, or removal during bathing 

[40, 52]. Before excretion, pharmaceuticals can be transformed in the body into various 

metabolites. Metabolites may have more or higher biological activity than the parent 

medication, can be transformed into inactive metabolites, or excreted unchanged [52]. 

Municipal wastewater treatment plants cannot break down substances from pharmaceutical 
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products, leading to medicines' possible presence in waterways [14]. Therefore, medicine 

residues can be distributed to water recipients, groundwater, or drinking water [40]. 

The environment can be exposed to medicine residues by improper disposal of unused 

medicines, such as disposal by flushing them down the drain, and medications entering the 

water supply through this method is easily preventable [40, 41]. 

Over the past decade, pharmaceutical residues have been increasingly found in surface and 

groundwater in at least 71 countries worldwide [14]. Environmental studies showed the 

presence of different classes of medicinal substances in the water system (groundwater, surface 

water, and even drinking water) or soil, for example, antibiotics, antifungals, antivirals, anti-

inflammatory/analgesic/antipyretic medicines, antiepileptic medicines, antidepressants, 

antihypertensive medicines, cholesterol-lowering agents, oral contraceptives, cytostatic 

medicines, antidiabetic agents, antacids, bronchodilator medicines, narcotics and psychotropic 

medicines and others. The presence of all the above active pharmaceutical ingredients was 

detected in Germany, Austria, Italy, Spain, Greece, Croatia, Denmark, United Kingdom, 

Netherlands, Switzerland, China, Brazil, USA, Canada, Mexico, South Africa, Iraq, Saudi 

Arabia, India, Belgium, France, Portugal, Poland, and Romania [16]. 

Germany’s Ministry for the Environment commissioned in 2014 a review of pharmaceuticals 

in the environment and found 631 pharmaceutical substances above their detection limits, of 

713 tested [53]. 

 

1.3.2 Economic consequences of not using the medicines 

Medication waste from unused medicines is a global problem because it is an essential source 

of waste in the healthcare system worldwide [36, 54]. The health system seeks to offer patients 

the best quality of service by maximizing available resources while minimizing possible 

financial losses [11]. Health budgets are limited, so we can say that unused medicines can be 

considered a waste of resources [26]. Health care spending increases across the developed 

world, and inefficient use of resources, including medicines, is a severe and emerging issue [17, 

31]. 

Medicines account for almost a fifth of health care costs in developed countries, and costs 

related to medicines are rising faster than general health costs [28, 31]. The cost of prescription 
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medicines has also increased significantly in recent decades because of the increased use and 

introduction of expensive new medications [25]. The combination of unnecessary prescriptions 

and low adherence quietly contributes to wasting limited resources, further highlighting the 

already rising healthcare costs [11]. The medicine supply chain will not be profitable if the final 

products remain unused after complex processes for preparing, storing, and dispensing these 

medicines. In many cases, the financial loss caused by medication discontinuation could have 

been avoided if appropriate measures had been taken, and resulting financial savings would 

have benefited other health professionals. Waste represents a lost opportunity to improve the 

patients' health outcomes and a loss of health budget funds that could be used to fund other 

much-needed health areas [11]. 

Medication waste is a burden on public health systems, not only because of the cost of returned 

medicines but also because of the cost of disposing of returned goods [36]. There are also 

indirect costs, which are difficult to estimate, such as costs because of limited efficacy and 

treatment failure, unintended effects of medicine abuse, adverse effects, and morbidity and 

mortality because of non-compliance with the treatment [17]. 

Globally, unused drugs cost  billions of dollars [12]. Though it is difficult to estimate the 

financial costs of improper storage and disposal of medicines, it has been recognized that the 

collection of unused medication programs provide economic benefits to society [14]. 

 

1.4 How to reduce the number of unused medicines and, thus, 

medication waste? 

Preventing the waste of resources, from food to energy, is right, not only economically but also 

for many people ethically [33]. Reducing the number of unused medicines generated and 

ensuring safe disposal of unavoidable unused medication is a significant public health concern 

[55]. 

The health system's ultimate goal is to maximize the health and well-being of the individual 

and the community it serves and not achieve financial savings by reducing medication waste. 

However, when waste reduction is in line with better supply chain control, when doctors, 
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pharmacists, and others are involved - financial savings and health benefits are most likely to 

be achieved [33]. 

Although the issue of unused medicines is well defined and known worldwide, there are still 

obstacles to reducing medication waste [11]. Many participants in the study conducted in 

England, which investigated if displaying the costs on labels can reduce medication waste, 

believed that the health care system itself could reduce this waste by reviewing the guidelines 

for polypharmacy, prescribing quantities, and repeating prescriptions [56]. 

The public, health professionals, and government are responsible for promoting reducing 

medication waste in various ways, and they must be addressed and held accountable to find an 

adequate solution [11]. However, a more effective approach to waste management will involve 

collaboration between the health care system and the patient to prescribe, dispense and consume 

medications in the optimal quantities so that residual medications will be minimized and the 

need for disposal reduced or eliminated [52]. 

Despite the best efforts, there will never be a situation when there are no wasted medicines [29]. 

However, it is prudent to try to reduce the consequences, like pollution, as much as possible, 

and improper disposal of unused and expired medicines is an area that can make a difference 

[41].  

 

1.4.1 The government’s role 

Preventive measures that eliminate waste before disposal are essential, and therefore, the first 

stage of preventive action should be to identify the level of public awareness [8]. Educating 

people about caring for the environment is an essential step in changing disposal practices. 

Targeted public education campaigns should be organized continuously, but also advice on 

proper medication disposal should routinely follow medicine dispensing [44]. 

Government agencies should examine current laws governing pharmaceutical waste 

management, particularly the financial responsibility for providing the service to increase 

pharmacy compliance. Advertising the service can raise awareness of the importance of 

properly disposing of unused medicines [48]. 
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No matter how effective the collection programs are, none can collect all unused medicines, so 

a fundamental approach to reducing medication waste should be educating the population and 

encouraging physicians and pharmacists to understand their contribution [57]. 

 

1.4.2 The patient’s role 

Patients should be aware that their decisions and behavior directly affect the natural 

environment [8]. Nevertheless, awareness alone is not enough to motivate changes in an 

individual's health behavior, so it is essential to educate patients about the rational consumption 

and appropriate disposal of medicines and empower them to be responsible for the compliance, 

medication, and disposing of the medication [8, 11, 43]. Education should be improved through 

information campaigns and withdrawal programs, also called pharmaceutical return programs 

[16]. 

It should also be pointed out that shaping social consciousness is a long-term process, but 

educating patients about the proper disposing of medicines is the first step towards changing 

their behavior [8, 41]. 

 

1.4.3 The health care professionals’ role 

Health care professionals have an essential role to play in reducing the amount of unused 

medication. These professionals should be proactive in ensuring the proper disposal of 

medicines to minimize the risk of poisoning or environmental damage [13, 19].  

As a health professionals, doctors are responsible for prescribing medicines. To minimize 

medicines' environmental impact, prescribing should be rational, optimal, and adequate; 

otherwise, it increases the consumption and accumulation of unused medicines. Dispensing of 

prescription medication can lead to abuse. In this regard, the following risk minimization 

measures can be cited: creating databases containing information related to the use and return 

of medicines, using clear labels that specify proper disposal, and adopting guidelines for patient 

counseling [16]. Limiting prescription lengths of recently prescribed medications minimizes 

medication waste in discontinuation cases because of allergies or side effects. Review of 
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medications and repeated dispensation arrangements ensure that unstated medications are 

discontinued immediately to avoid unnecessary medicine supply [54]. 

Pharmacists should promote healthier lifestyles while also ensuring that patients take their 

medications as prescribed [57]. Besides dispensing, they are also responsible for the proper 

disposal of medicines [16]. They can reduce medication waste as the key actors in the 

pharmaceutical supply chain (since they have direct contact with patients) [8, 26]. Following 

the ongoing digital transformation, pharmacies should allocate resources and invest in specific 

medication programs such as automated digital reminders to the pharmacist at the time of 

medication renewal with the help of government funds. Applications on mobile devices such 

as pill follow-ups can be integrated into the care of patients with chronic illness and the 

maintenance of those most at risk for polypharmacy and potentially inappropriate medication 

management [43]. 

 

1.4.3.1 Prescribing and dispensing smaller quantities of medicines 

Some studies indicate that a large portion of returned items was because of potentially 

predictable causes and suggest that ensuring adequate supplies could reduce the number of 

disposed of medications [56]. 

Although prescribing smaller quantities is often proposed to reduce medication waste, it can 

also negatively affect consumer access and adherence to medicines and increase costs because 

of more frequent prescribing and dispensing. However, physicians should consider the patient’s 

approach, adherence, and costs when deciding on the amount of medicine to be procured [29]. 

Given that larger quantities of dispensed medicines (stocks for over 30 days) are associated 

with a greater chance of having unused medications, the amounts administered to patients at 

once should be considered [58]. One study in the United Kingdom showed that 66% of items 

returned to the pharmacies were medications dispensed for more than one month [59]. 

Limiting the maximum amount given to a patient to 30 days, when possible, can potentially 

prevent medicine abuse and misuse of unused medicines and limit the number of unused 

medications,  as well as environmental pollution because of improper disposal [58]. However, 

monthly dispensing of medicines also leads to costs because of additional dispensing, so studies 

have compared them with reducing medication waste. One American study calculated that 
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switching from 100-day to 34-day dispensing could increase medicine dispensing costs, which 

would not be offset by savings because of reduced medication wastage. However, since the 

most certain time for treatment changes is early in the process, it would certainly be prudent to 

give smaller amounts and not provide medications for three months at the beginning of the 

treatment [59]. 

 

1.4.4 The role of pharmaceutical companies 

Pharmaceutical companies can also reduce the amount of medication waste by considering the 

balance between production and consumption of medicines and taking greater responsibility for 

their products' life cycle. They may consider extending the medication's shelf life, using 

innovative stability tests, and further,  mentioning the instructions for proper disposal practices 

on packages, such as "contact your local medicine collecting program for disposal of this 

product," would raise awareness of current disposal practices [10]. 

Pharmaceutical companies should also consider developing more organic medicines: that 

would be designed to degrade in the environment (as well as their metabolites), unlike 

medications that exist and accumulate in the natural environment, even when disposed of 

properly [43]. 

 

1.4.5 Recycling 

Although recycling medicines to reduce medication waste is a measure “in childhood,” it can 

be increased by raising awareness and national coordination [30]. As an alternative to 

incineration, medicine recycling programs, with appropriate controls, can be implemented to 

allow medicines to be reused and save money [10, 54]. Such an approach could be a revolution 

in pharmacy by creating an opportunity for new recycling companies that are different from 

synthetic companies [10]. 

Several states in the United States have implemented medicine recycling programs [54]. Any 

returned medicines that are considered recyclable are given to charity. To be recycled, there 

must be evidence that the substance has not been falsified.  Several problems, including proper 
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packaging and insurance against tampering, must be overcome before recycling these 

medicines can become commonplace [60]. 

 

1.4.6 Re-dispending / Donation 

Although part of the medication waste consists of medicines returned in unopened boxes and 

good quality, re-dispensing these medicines to reduce waste is not a practice in many countries 

because of a lack of quality insight and legal restrictions [25, 28]. 

The donation of returned medicines is a discussed issue of health policy. It is accepted in some 

countries but not worldwide and is not supported by WHO [61]. Reducing medication waste 

and environmental pollution, saving money, and providing medicines to people who would not 

otherwise afford them by using medicine reuse schemes is successfully implemented in the 

United States and Greece [53].   

The potential for medicine reuse in developed countries should be considered because 

medicines are often returned in large quantities and represent a considerable economic loss, 

many in a suitable condition for reuse. In contrast, many developing countries suffer from acute 

medicine shortages [55]. According to a United Nations report, more than 1.5 million people 

died in Africa in 2015 from preventable or treatable diseases with affordable but locally 

inaccessible medicines. In contrast, many unused medicines in developed countries are 

disposed of or burned every year. Since these medicines provide hope to the sick and dying, 

waste should be turned into a means of survival for those who need them. A donation program 

aimed at redistributing unused medicines in developing countries can be an excellent initiative 

to avoid medication waste [10]. Two critical requirements regarding reusing unused medicines 

are the patient's willingness to use and rely on reused medications and guaranteed product 

quality for reused medications [25].  

However, the World Health Organization does not support this proposal and states that 

discontinued or unused medicines should never be reused [10]. In (WHO) Guidelines for 

medicine donations, from 2010, it is mentioned that donating unused medicines returned to a 

pharmacy for safe disposal is an example of a double standard. In most countries, their use 

would not be permitted because of quality control regulations [62].  
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Indeed, it is unlikely that such an important decision will be revoked. However, it still has to 

be considered because the increase of medication waste is not on the same flat curve in recent 

years. In this regard, the significant increase in unused medicines poses new challenges for 

governments and the public. 

 

1.5 Dispensing and disposing of the medicines in Norway 

1.5.1 Dispensing the medicines in Norway 

In Norway, for most conditions and diseases, the doctor decides the treatment, and most 

medicines are dispensed with a prescription, so self-medication is not much present. For short-

term and mild symptoms, people can buy OTC medicines, usually in small packages, and often 

in low doses. 

 

1.5.1.1 Over-the-counter medications 

Over-the-counter (OTC) medications are designed to treat symptoms and diseases of shorter 

duration where people can diagnose themselves and treat their illnesses without seeking health 

care. The Norwegian Medicines Agency (SLV) provides for the selection of over-the-counter 

medicines that can be sold outside pharmacies, for example, in shops and petrol stations. These 

sales are regulated. SLV determines which medicines are subject to prescription and non-

prescription. A variety of prescription medicines are also sold as non-prescription in small pack 

sizes [63]. 

Prescription medications can be dispensed by a prescription from only a doctor, dentist, or 

veterinarian [64]. 

 

1.5.1.2 White prescription 

Usual prescribing in Norway is also called prescribing on a white prescription. It is used when 

prescribing medications that require a prescription and are not covered by the prescription drug 

scheme. As a general rule, the patient must cover all expenses for medicines on a white 
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prescription himself. The amount does not count as deductible to an exemption card (in 

Norwegian: frikort) [65]. 

 

1.5.1.3 Blue prescription 

Prescribing the medicines on the so-called blue prescription ensures that the state covers part 

of the medical expenses for patients with severe and long-term illness. Patients get access to 

medicines through this procedure, regardless of their financial situation. The disease must be 

severe and long-lasting for the state to cover treatment on a blue prescription through the 

national insurance. The treatment must also have a good effect compared to the costs. The 

Norwegian Medicines Agency assesses which medicines can be given on a blue prescription 

and what conditions must be fulfilled to receive a blue prescription. Examples of diseases that 

entitle patients to medicines and medical devices on a blue prescription are diabetes, metabolic 

problems, asthma, cardiovascular disease, and incontinence [64]. 

 

1.5.1.4 Healthcare exemption card and deductibles 

When a patient buys a medicine, medical supplies, or foodstuffs on a blue prescription, he pays 

39 percent deductible on the prescription price, but no more than 520 NOK for each delivery 

for three months consumption [66]. The patient receives a health care exemption card when he 

has paid over a certain amount in deductibles, and with this card, patients do not have to pay 

deductibles for the rest of the calendar year. Children under 16 do not pay deductibles. Some 

other groups also do not have to pay a deductible for examination and treatment, like people at 

the lowest pension level (minimum pensioners), so they are exempt from the deductible on blue 

prescription [67]. 

 

1.5.1.5 H-prescription 

When patients are treated in a hospital, the hospital is responsible for funding the medicines 

they receive during treatment and is also responsible for medical treatment outside of hospitals. 

A prescription from a hospital specialist is called an H-prescription [68]. 
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1.5.1.6 Paper and electronic prescription 

An e-prescription means an electronic prescription and has been introduced throughout 

Norway. When a doctor prescribes it to a patient, it is sent to a central prescription database, 

and the patient can pick up the medicines at pharmacies all over the country. The patient gets 

e-prescriptions instead of paper prescriptions wherever they live in the country, and all 

pharmacies can process e-prescriptions. At the same time, they continue to process valid paper 

prescriptions [69]. Electronic prescribing systems make it easier to record patient use patterns 

and, thus, reduce stockpiles by patients of large amounts of medicines [13]. 

 

1.5.2 Disposing of the medicines 

It is recommended that expired or unused medicines should not be disposed of with other 

household waste, because they are considered special waste, but must be delivered to 

pharmacies that destroy expired or unused medicines responsibly [70]. 

In 2010, the Norwegian Pharmacy Association conducted a study on medicine disposal in 

Norway. The study aimed to determine three facts: the financial value of medicines disposed 

of, the most common causes, why the population disposes of medicines, and the number of 

people who use return schemes to pharmacies. 

The study results showed that the most common reasons for disposing of the medications were 

that respondents had more medications than they needed for the treatment, the doctor changed 

the treatment, and the patient cleaned-up their medicine cabinet and disposed of unneeded 

medications. Unused medicines were returned to the pharmacy by 47.8% of respondents. The 

medicines were thrown in the trash by 26.1% of respondents, and 10.8% disposed of unused 

medications in the toilet. The estimated value of disposed prescription drugs accounted for 2.2% 

of total sales. The most significant value was for medicines in group N, the nervous system. 

Then came medications that work on the heart and vessels (group C). Both group A, digestion, 

and metabolism and group L, antineoplastic and immunomodulatory agents were high on the 

list in value [71]. 
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1.5.3 Pharmaceutical services aimed to improve compliance and 

consequently reduce medication waste 

1.5.3.1 Medical start-up instructions and inhalation instructions 

The authorities want to reduce incorrect medicine use by strengthening the pharmacies' 

advisory role [72]. All the country's pharmacies offer medical startup and inhalation 

instructions. Medical start-up guidance is a service aimed at patients with cardiovascular 

disease who should start taking oral, blood thinners, blood pressure-lowering, or cholesterol-

lowering medicines and are expected to have compliance challenges in medical treatment. 

Inhalation guidance is a service aimed at asthma and carbon patients using an inhaler [73].  

In 2016, Norway's national assembly (Stortinget) allocated 5 million NOK to Inhalation 

Guidance for asthma and COPD patients. In December 2017, the Stortinget decided to introduce 

a three-year trial scheme with start-up guidance (Medical start-up) in pharmacies in 2018. The 

service is publicly funded, and the patient pays no deductible. 

Similar services have already been established in the UK and Denmark. An evaluation of the 

service in the UK showed that the method was cost-effective and contributed to increased 

adherence to treatment. Similar effects were also found in a 2015 Norwegian Medical start-up 

study, including 70 pharmacies and 1.500 patients [72]. 

The initiatives stated above are good examples that demonstrate government efforts to drive 

medication waste reduction through the pharmacies that directly contact patients, who are the 

end consumers. The initiatives have two aims, rational and responsible use of medicines and 

raising public awareness. The best would be if the relatively new model introduced above could 

be a sustainable solution that could be multiplied and used for other chronic conditions while 

widely applied on the national level in Norway. 

 

1.5.3.2 Multi-dose  

Multi-dose packaging is the mechanical packing of medicines in bags for people who need help 

dosing and remembering to take their medications. A multi-dose package is a sealed bag of 

medicines to be taken at a particular time. Each bag has labels with what medications it contains, 
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the user's name, date, and time of ingestion. The multi-dose bags are dispensed from a pharmacy 

and come as a strip or roll of bags. The number of bags in each strip can vary in terms of the 

number of medicines, dosages, and days.  Some medications cannot be packed in multi-dose 

for various reasons and must be administered to a patient in another way than multi-dose. The 

same applies to medicines for intake other than through the mouth [74]. 

Multi-dose packing is a strategically useful method since the dosage given is precise, accurate, 

and therefore it almost eliminates the risk of the medicines ending up unused. As long as the 

patient stays disciplined and takes the dosage on time, this packaging method offers a very 

organized daily and even hourly oral treatment to the patient and helps the patient comply with 

the multiple treatments daily. 
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2 The aim of the study 

 

This study investigates how the Norwegian population disposes of unused medicines by using 

the following multiple approaches: 

a) to examine the most common reasons for disposal and how the population disposes 

of unused medications, 
b) and which medicines are most returned to pharmacies unused, and what is the 

financial value of returned medicines 
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3  Methodology 

3.1 Methods 

This study includes two different research methods: a quantitative research method, an online 

survey, and a pilot project, registration of medicines returned to pharmacies. An online survey 

was performed to determine the most common reasons medicines are disposed of, and the most 

common disposal methods. Another project, the registration of the unused medication returned 

to pharmacies, was performed to determine the types of medications returned and the financial 

value of those medicines. 

 

3.2 Online survey 

A quantitative research method, an online survey, was chosen to determine the most common 

reasons and ways the population in Norway disposes of unnecessary and unused medication. 

 

3.2.1 Survey: quantitative research method 

Quantitative research methods are used to measure people's psychological attitudes, self-

perceptions, and behavior. They are suitable to use when phenomena of interest are already 

known, which allows for the use of standardized data collection methods, such as surveys [75]. 

The survey collects data from a sample of the population of interest and is probably the most 

commonly-used research method worldwide [75, 76]. Surveys are also called questionnaires 

because they are based on questioning people, whether conducted online, by phone, or in 

person. Surveys rely on the same questions, which are asked of to many people in the same way 

[75, 77]. The responses are then analyzed through statistical techniques to obtain information 

generalized about the entire population [78]. 

An online survey was chosen because of several advantages, compared to a traditional survey: 

it provides expanded opportunities for reaching populations of interest, allows researchers to 

conveniently access people in ways that bypass spatial, chronological, and material constraints. 
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Moreover, web-servers can collect a large amount of data from participants who are accessing 

the online survey simultaneously, relatively large sample sizes can be attained within very short 

periods, and online surveys are much cheaper to design and implement [79]. A significant 

advantage is that the surveys are carried out in natural settings, and random probability 

sampling is often easier to conduct than experimental studies. This method allows statistical 

inferences to be made concerning the broader population of interest and enables generalizations 

[75].  

 

3.2.2 Study design and target population 

A descriptive cross-sectional study was conducted.  

The study's target group was people over 18 who disposed of unused medicines for themselves 

or others. The inclusion criteria were that the person was over 18 years old, agreed to participate, 

and spoke Norwegian – the language of the survey. 

 

3.2.3 A questionnaire 

The survey was conducted using the web-server “Surveymonkey,” and it mainly consisted of 

questions with answer options (checkboxes). The participants were to set one or more 

intersections, depending on the question. One question included an open answer. 

Questionnaire: 

1. Age: respondents could choose a range of 18-30, 31-40, 41-50, 51-60, 61-70, 71-80 and 

81-90 years. 

2. Gender: respondents could choose male or female or not clarify gender. 

3. Whether they use medicines regularly: respondents would answer yes, no, or not 

respond if they did not want to. 

4. Whether they disposed of medicines over the past year: offered answers were yes, no, 

and I do not want to answer. 
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5. Reasons for disposing of the medicines: If the answer to question number 4 was in the 

affirmative, in this question, the respondents would answer the reasons for disposing of 

the medicines.    

The offered answers were: 

- wanted to end treatment himself/herself, 

- had finished the treatment properly, but the medications remained, 

- the doctor had changed or discontinued treatment, 

- cleaning up the medicine cabinet and disposed of expired medicines, 

- cleaning up after patients death (if they disposed of the medication on behalf of another 

person), 

- another way (please specify). 

The respondents were able to choose multiple responses to this question because different 

medicines may be disposed of for various reasons. 

6. In what way the medicines were disposed of: This question was referred to respondents 

who answered that they had disposed of medication over the past year. 

Respondents should have stated in what way the medicines were disposed of, and this question 

is the only one where no answers were offered. The point of this open question was that the 

respondents could write for themselves how they disposed of the unnecessary medicines to 

avoid bias (by leading them to correct answer offering it). 

7. Knowing the financial value: the final question was whether they knew the financial 

value of the disposed of medicines, and here they could choose the answers: yes, I know 

approximately, no, or I do not want to answer. 

 

3.2.4 Data collection 

The survey was active between the 14th of May until 14th of July 2020, by sharing it on Facebook 

into several groups. Some of the groups represented the general population, and the others were 

patient associations, as the “Diabetes association,” “Asthma and allergies,” and “Headache 

Norway.” Before the survey, respondents received an information letter about the purpose of 

the research and their rights, like that study is anonymous. Logically, the information letter 

included the consent itself (It stated that respondents are responding voluntarily to the survey). 
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3.2.5 Ethics 

The project has been reported to the Norwegian Center for Research Data, NSD. It has been 

ensured that the online survey will protect the sensitive information in this study in two ways: 

by respondents giving their consent and by completing the survey anonymously. 

 

3.3 Registration of medicines returned to the Norwegian 

pharmacies 

The most feasible way to investigate which medicines are returned to Norwegian pharmacies 

and in what quantities is for the researcher to be in the field and analyze the contents of the 

boxes in which the medicines returned by the patients are stored. 

The project consisted of registering unused medicines returned to the 11 pharmacies for 

destruction within four weeks, starting on the 2nd of March and ending on the 29th of March 

2020. 

The participated pharmacies are different in terms of the number of customers they serve. Some 

are near medical centers; some are in shopping malls; one pharmacy is the only pharmacy in 

one smaller town. 

 

3.3.1 Planning 

The pharmacies were not chosen randomly, but the researcher used his colleagues' network to 

ensure the project's accurate and reliable execution. Three out of 11 pharmacies are in Stavanger 

and eight in Tønsberg, Horten, Stokke, and Sandefjord (Vestfold).  Colleagues who work in 

Stavanger registered returned medicines and sent reports weekly. In the other eight pharmacies 

in Vestfold, the project was conducted by the researcher personally. This region was chosen 

because of the proximity of these pharmacies. 

Initially, the idea was for pharmacies to store the bags they receive from patients and wait for 

the researcher to come and register returned medications. However, that approach was not 
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possible. According to the procedure for handling medicines returned to pharmacies from 

patients, medicines returned from the patients must be immediately transferred to the boxes for 

medication waste (because of safety and accountability). The solution, reached by the 

researcher and the pharmacy chiefs, was for the pharmacies to handle the returned medicines 

in the usual way, by putting them right in the boxes. When the box was full, the pharmacy chiefs 

would contact the researcher to record all returned medicines before sending them for 

destruction by burning them. 

According to the procedure for handling medications returned from patients, narcotics and 

drugs that cause addiction must be emptied from the box or blister pack immediately upon 

receipt from the patient (for safety and responsibility). Pharmacies solved this challenge by 

following the procedures, so the employees disposed of narcotics and addictive medications in 

another waste box after registering those medicines in the table. The researcher got those tables 

without contact with those boxes of narcotics. Through this approach, the pharmacy followed 

the procedure, and the researcher received a list with details about returned, registered 

medicines. 

 

3.3.2 Executing 

All pharmacies set up a new box for medication waste on the first day when the project started. 

They also set up another box for disposing of narcotics and addictive drugs, after filling in the 

table for the details about these medicines that the patients returned. 

After receiving information that the pharmacy had a full box of returned medicines, the 

researcher directly went to the pharmacy to count and register the returned medicines. A new 

box would be opened, so after counting and registering, all medications were transferred to the 

new box, which would then be finally sent for destruction. 

The registration included the following: the number of items, the product number, the name of 

the medicine, the number of doses for countable preparations (the precise number of tablets, 

capsules, inhalation doses, single-dose containers for eye preparations, etc.), and the expiration 

date, of every medicine that could be identified. Dietary supplements and medicines purchased 

abroad were excluded from the study. 
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3.3.3 Identification of found medicines 

Although most of the medicines found were in the original packaging, some medications needed 

investigation into which package they belonged. For example, if only blisters packages were 

found, the serial number and expiration date helped determine if the tablets were from the same 

box. Further, based on the total number, it was concluded to which package they belonged. In 

other words, if 68 tablets were found, then they were assumed to be from a box of 100 tablets, 

not 30. The manufacturer's name helped to some extent because several manufacturers produce 

the same substance (for example, cetirizine produced by Mylan, Sandoz, Bluefish). Packages 

from different manufacturers may have different sizes, product numbers, and prices, differences 

that were already familiar to the researcher. 

Some medicines are packed in a cardboard box as an outer package, and inside they are packed 

in plastic or glass boxes. These inner packs also contain labels with the medicine name, strength, 

and expiration date, which helped when the outer package was damaged or missing. 

The labels placed on the boxes when dispensing medicines to patients have also been useful. 

They contained product number and the date when a medication was dispensed, in addition to 

instructions for use. These labels helped when the boxes were damaged and when the expiration 

date was not seen on the box. For example, if the medicine was dispensed in 2012 (on the label), 

it was assumed that it had expired. 

The Norwegian online medications register, the Norwegian Pharmaceutical Product 

Compendium (Felleskatalogen), and internal pharmacy software, Farmapro, were also used to 

identify the product when the product number was missing and fill in the medicine registration 

table precisely. 

 

3.3.4 Data processing 

Findings from all pharmacies, in 4 weeks, were imported into one Excel table. The data were 

divided into categories: medicine name, name of the medicinal substance, product number, 

quantity, number of items in the whole package, price, expiration date, and ATC group. Then 

the financial value in Norwegian kroner and the defined daily doses were further calculated. 

The prices used to calculate the financial value were prices of medicines at the time the project 
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was performed. The medication prices were found in the Norwegian Pharmaceutical Product 

Compendium and Farmapro. Farmapro was also used to divide all medicines in the sample into 

prescription- and OTC- medicines. ATC / DDD Index 2020 was used to calculate defined daily 

doses (https://www.whocc.no/atc_ddd_index/). 

In order to find out if most of the returned medicines were paid for by patients themselves or 

health insurance, medicines were divided into two groups: OTC- and medicines for acute 

conditions, issued on a white prescription (paid exclusively by patients) and  H- prescription 

medicines (paid by a health trust) or blue prescription medicines (partly paid by the patient, 

while health insurance pays the rest of the price, or pay them in full if a patient has a health 

exemption card). According to The Norwegian Pharmaceutical Product Compendium, the 

status of medicines, whether they can be issued on a blue prescription or H-prescription, was 

used for this division. 

 

This pilot project showed which medicines are disposed of and their financial value but does 

not reveal why they were unused and returned to pharmacies. In conversation with employees 

in the pharmacies, it was concluded that it was impossible to interview customers who delivered 

medicines for destruction because the employees are quite busy. Another study was conducted, 

for this reason, to reveal the causes and ways people dispose of their unused medicines. 

 

 

 

 

 

 

 

https://www.whocc.no/atc_ddd_index/
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4  Results 

4.1 Survey results 

During the two months that the survey was active, from the 14th of May until the 14th of July 

2020, 704 responses were collected.  

All the respondents answered the question about age. The majority of respondents, 62.07%, 

were aged 31-40 and 41-50, while there were 20.60% aged of 18-30 years, 13.49% between 

51-60 years, 3.13% age between 61-70, and 0.71% aged 71-80 years. The vast majority of 

respondents who answered the gender question were women, 612 (87.30%), while 87 men 

(12.41%), and just two respondents (0.29%) did not want to answer the gender question. There 

were 432 respondents (61.36%) regular medicine users, 268 (38.07%) respondents who are not 

regular medicine users, and 4 (0.57%) did not want to answer the question about medicine use. 

Of the respondents who answered whether they disposed of medicines during the last year, 517 

(73.75%) answered in the affirmative, and 184 (26.25%) answered negatively. 

 

4.1.1 The most common reasons for disposing of the medicines 

Of all respondents, 534 persons answered the question about the reasons for disposing of the 

medicines. Since medicines can be disposed of for different reasons, respondents could choose 

several answers, resulting in 869 answers.  

The most common reason for disposing of the unused medicines mentioned by the largest 

number of respondents was “cleaning up the medicine cabinet and disposing of expired 

medicines” (86.14%),  then “had remained medicines after completed treatment” (33.52%) and 

“doctor changed the treatment” (24.34%). Only a small percentage of respondents responded 

that they “wanted to end treatment himself/herself” (9.74%), disposed of medicines as a result 

of “cleaning up after patients death” (4.49%), or disposed of the medicines because of some 

“other” reason (4.49%). Responses are presented in figure 1. 
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Figure 1: The most common reasons for disposing of the medicines presented as a percentage 

of all responses  

 

4.1.2 The most common ways of disposing of unused medicines 

In total, 511 respondents answered how they disposed of unused medicines, and 18 of them 

mentioned more than one method, so the total number of answers was 530. Twenty-one of all 

responses were irrelevant because respondents answered which medicines they disposed of, not 

how. The most common disposing methods are returning to the pharmacies and disposing of 

the unused medication in the trash. From 509 relevant responses, 393 (77.21%) were that 

respondents returned unused medicines to the pharmacy, 100 (19.65%) disposed of medicines 

in the trash, and 16 (3.14%) mentioned other disposal methods. All responses are expressed in 

percentages presented in figure 2. 
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Figure 2: The most common methods to dispose of medicines represented as a percentage of 

all relevant responses 

 

Among the other ways to dispose of unused medicines which were mentioned: pouring liquid 

formulations in the sink, dissolving tablets and pouring in the sink, burning and throwing them 

in the toilet, but reasonable ways for disposing of medicines like being delivered to the health 

station were also cited. 

 

4.1.2.1 Disposing of medicines by gender 

The results were quite similar when considering gender. As figure 3 demonstrates, a slightly 

higher percentage of women return medicines to the pharmacy (78.07% of female respondents 

and 72% of male respondents). A slightly higher percentage of men disposed of unused 

medicines in the trash (22% of male respondents, while 19.08% of female respondents). 

Interestingly enough, 6% of male respondents and only 2.85% of females stated the other ways 

of disposing of the medicine. 
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Figure 3: The disposing of the medicines, based on gender, expressed as a percentage in 

relation to all female / male respondents 

 

4.1.2.2 Disposing of medicines by age 

Suppose we have a look at how respondents of different ages dispose of the medicines. In that 

case, we can see that it is a slightly lower share of those who return unused medication to the 

pharmacy, 66.67%, among the population of age 18-30 years, and a slightly higher percentage 

of those who dispose of unused medicines in the trash, in the same population, 31.25%. 

Respondents age of 30-70, on average, 79.61% of them return medication to the pharmacy, 

while, on average, 15.41% of them dispose of medication in the trash. Figure 4 presents all 

responses.  
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Figure 4: The disposing of medicines, based on age, all relevant responses, divided into age 

groups 

 

4.1.2.3 Disposing of medicines by regular medicine use 

There is a small difference in how regular users of medications and those who are not regular 

medicine users (we can say the general population) dispose of medicines. Regular medicine 

users returned unused medicines to the pharmacy in a slightly higher percentage, 79.81%, than 

non-regularly medicine users, 73.55%. Respondents from the general population, non-regular 

medicine users, disposed of medicines in the trash in a slightly higher percentage, 22.75%, 

while 17.67% of regular medicine users disposed of medicines in the trash. Also, non-regular 

medicine users disposed of unused medicines in other ways (than returning to the pharmacy or 
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disposed of in the trash) in a slightly higher percentage, 3.70%, while 2.52% of non-regular 

users disposed of medicines using these methods, as shown in figure 5.  

 

 

Figure 5: The methods of disposal, expressed as a percentage in relation to whether the 

respondents are regular medicine users or not 

 

4.1.3 Knowing the financial value of disposed of unused medicines 

When asked whether they know the financial value of the disposed of medicines,  most 

respondents, precisely 66.30%, answered that they do not know the value, and 22.78% know 

approximately. Only 10.44% stated that they know the financial value of the disposed 

medicines.  

When the respondents were divided into age groups, there was no significant difference in 

whether they knew the financial value of the drugs. The percentages in all age groups were 

similar, so we can say that age is not related to the knowledge of the financial value of the 

disposed of medicines. Three hundred ninety-two respondents are regular users of medicines, 
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and 237 of respondents are not regular medicine users, all of whom answered the question about 

knowing the financial value of disposed medications. Among regular users of medicines, 8.42% 

knew the financial value of the medicine, while among those who are not regular users of 

medicines were 13.5% knew the economic value of disposed of medications. There were also 

71.17% of regular medicine users, and 58.23% of those people who are not regular medicine 

users did not know the financial value. The difference in all respondents, depending on regularly 

medicine use, is presented in figure 6. 

 

 

Figure 6: The responses regarding knowing the financial value of medicines disposed of 

expressed as a percentage in relation to regular / non-regular medicine users  

 

As the survey results demonstrate, a smaller percentage of the people who regularly use 

medicines know the value of returned medications. In comparison, a slightly higher percentage 

of people who do not use medicines regularly knew the value or knew the value approximately. 
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4.2 Results of registered unused medicines, returned to the 

pharmacies 

Twelve pharmacies were planned to be included, but 11 pharmacies finally participated in the 

project. One of the planned pharmacies decided not to participate due to the "corona crisis," 

which was spreading worldwide at the project's time. There were eight pharmacies from the 

pharmacy chain "Vitusapotek," 2 from the chain "Apotek 1" and one from the chain "Boots 

apotek." 

During the four weeks, the patients disposed of 555 different pharmaceutical preparations, 

containing 323 different medicinal substances, in 1453 medicine boxes.  

Part of the preparations found in our sample were recognizable preparations whose quantity 

could not be determined with accuracy. As a result, these preparations were later excluded from 

the study (from calculating the financial value and the returned single and defined daily doses). 

Preparations for inhalation under pressure and all liquid preparations, ointments, creams, and 

sprays were included in the calculation just if they were unopened. Preparations whose quantity 

could be determined with great certainty made up the vast majority in our sample. Further 

research and calculations focus on them.  

Out of the total number of returned items (all medicine boxes, opened and unopened), 1300 

boxes (89.47%) were preparations whose financial value could be determined with precision, 

while 153 boxes (10.53%) were recognizable medicines whose quantity and precise financial 

value could not be precisely determined (because of inconvenient packaging, formulation, etc.). 

 

4.2.1 The financial value of returned medicines 

The total financial value of all returned medicines whose value could be determined precisely 

is 273.066 NOK (rounded value). The estimated value of disposed of medicines in these 

pharmacies for one year (52 weeks) is 3.549.858 NOK. If we assume that this year's turnover 

corresponds to last year's, 220.348.290 NOK (turnover just for medicines for all participated 

pharmacies together; oral information received from Hilde Ariansen, from Norwegian 
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Pharmacy Association, on the 4th of May, 2020), the value of medicines returned makes 1.61% 

of the total turnover of participated pharmacies.  

The financial value of medicines returned expired was 116.785 NOK (42.77% of total value), 

while the value of medicines returned unexpired 156.281 NOK (57.23% of total value). Most 

of the returned medicines were prescription medicines, with a financial value of 254.431 NOK 

(93.18% of total financial value). In comparison, the value for returned over-the-counter 

medicines was 18.635 NOK (6.82% of the total financial value). The distribution of returned 

medicines according to their status of dispensing and expiration is presented in figure 7. 

 

 

Figure 7: The distribution of the financial value of returned medicines, according to their 

dispensing and expiration status, expressed in NOK 

 

Veterinary medications are also a part of the turnover in pharmacies. Although we could divide 

these medications into groups from The Anatomical Therapeutic Chemical Classification 

System (ATC), they are added in this study to other medicines for human use, divided according 

to the ATC classification as a whole group marked Q. Supplies for diabetes belong to others. 
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The most significant financial value had medicines from groups N, nervous system, R, 

Respiratory system, L, antineoplastic and immunomodulating agents, A, alimentary tract and 

metabolism, and B, blood and blood-forming organs. According to ATC, figure 8 presents the 

distribution of the financial value of returned medicines.  

 

 

Figure 8: The financial value of returned medicines, according to ATC groups, expressed in 

NOK and as a percentage of the total value of returned medicines 

 

Let us compare the share of each ATC group's financial value in the total financial value of 

returned medicines for human use with each ATC group's share in the total last years' turnover 

(data about turnover for 2019 are from the Norwegian Prescription Database, NorPD). In this 

case, we can see that the total financial value shares are quite consistent, which figure 9 

demonstrates. 
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Figure 9: The comparison of the share of returned medicines' financial value (divided according 

to ATC groups) in the total value of returned medicines, with the share of each ATC group in 

the total last years’ turnover 

 

The most expensive medications found in our sample were "Simponi" (golimumab, 

immunosuppressive drug), which costs 10731 NOK, "Aubagio" (teriflunomide, 

immunosuppressive drug), with a price of 8014 NOK, and "Aimovig" (erenumab, a drug used 

in migraine treatment), with a price 5372 NOK. These medications belong to ATC group L, 

antineoplastic, and immunomodulating agents. 
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4.2.2 Medicines returned in opened / unopened boxes 

A total of 438 (30.14% of all items) unopened boxes and 1015 (69.86% of all items) opened 

boxes were found in our sample. Of all open boxes, 862 are preparations where the quantity 

and financial value could be accurately determined. These values were included in the 

calculation. Figure 10 shows the distribution of packages of medicines returned as open or 

unopened, in terms of financial value and shelf life. The financial value of medicines returned 

in opened boxes was 113.656 NOK (41.62% of total value), while the value of medicines 

returned in unopened boxes 159.410 NOK (58.38% of total value). The most significant share 

of the total financial value makes medicines returned in unopened boxes, unexpired, 98.079 

NOK (35.92% of total economic value). 

 

 

Figure 10: The financial value of medicines returned in opened / unopened boxes, according 

to expiration status, expressed in NOK 
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The largest number of unopened boxes belonged to the ATC group R, Respiratory system, N, 

Nervous system, A, Alimentary tract and metabolism, and C, Cardiovascular system. 

According to the ATC groups, the distribution of all unopened boxes, expressed in number 

returned boxes, and expressed as a share of the total number of returned packages, is presented 

in figure 11. 

 

 

Figure 11: The number of returned unopened boxes and the share in the total number of 

unopened packages, according to ATC groups  

 

The medical substances that were mostly returned in unopened boxes were those which are 

mainly used in the treatment of acute conditions: painkillers, tramadol, paracetamol, and 

diclofenac, as well as medicines used in the treatment of asthma to relieve the symptoms of 

shortness of breath (salbutamol), medicine to treat and prevent chest pain caused by decreased 
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blood flow to the heart, often used “if required” (glyceryl trinitrate), and a drug for the treatment 

of acute constipation (sodium picosulfate). 

Ten medicinal substances that were most returned in unopened boxes are presented in table 2. 

Table 2: Ten medicinal substances most often returned in unopened boxes  

Medical substance Number of whole boxes 

tramadol 13 

salbutamol 12 

paracetamol 9 

acetylcysteine 8 

glyceryl trinitrate 8 

dalteparin 8 

tiotropium 7 

diclofenac 7 

sodium picosulfate 7 

epinephrine 6 

 

 

4.2.3 Distribution of returned medicines based on payment / refund 

status 

Our sample contained 525 medicine boxes of OTC medications and medications that could be 

dispensed on a white prescription, with a financial value of 44.439 NOK (16.27% of the toral 

value).  For comparison, the sample contained 928 medicine boxes, with a financial value of 

228.627 NOK (83.73% of the total value), which could be dispensed on a blue- or an H- 

prescription. Figure 12 presents the medicines' value according to whether medicines could be 

dispensed as OTC and white prescription medicine or blue- or H- prescription medicine. The 

criterion for this division is drug status, according to the Norwegian Pharmaceutical Product 

Compendium. 
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 Figure 12: The share in the total value of returned medicines, by “payment” status (according 

to whether medications are OTC and white prescription- medications, or blue- and H- 

prescription medications) 

 

Suppose we look at the distribution of unopened boxes according to whether OTC medicines 

and white prescription medicines or medicines which patients could get on a blue- or H- 

prescription. In that case, we can see that out of 438 returned unopened boxes, 126 (28.77%) 

packages were medications that patients pay full price. In comparison, 312 (71.23%) packages 

of all unopened returned packages were medicines issued on a blue- or H- prescription. Figure 

13 shows the distribution of medications returned in unopened boxes, according to OTC and 

white prescription, or blue- or H- prescription status. 
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Figure 13: The distribution of medicines returned in unopened boxes according to whether 

patients pay for them themselves (OTC and white prescription medications) or receive them on 

blue- or H-prescription, expressed as a percentage of all whole boxes returned 

 

4.2.4 Returned single doses and defined daily doses 

There were 48321 single doses found or 32912 defined daily doses in our sample, from 

medicines where the number of doses could be determined. Most single and defined daily doses 

were found from ATC group C, cardiovascular system, R, respiratory system, N, nervous 

system and A, alimentary tract and metabolism. Figure 14 presents the distribution of disposed 

of single doses and DDD, according to ACT groups. 
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Figure 14: The number of returned single doses and defined daily doses, according to ATC 

groups 

 

Disposed DDD according to ATC groups is pretty much in line with dispensed DDD according 

to ATC groups in 2019 (Data got from Norwegian Prescription Database, NorPD), which is 

presented in figure 15. 
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Figure 15: The comparison of returned DDD in our sample and the dispensed DDD in 2019, 

according to ATC groups, expressed in percentage of total number returned / dispensed DDD 
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According to ATC groups, table 3 and table 4 present the three most returned medical 

substances in each group, expressed in single doses and defined daily doses. Of all medicinal 

substances, the most returned single doses were paracetamol, atorvastatin, tramadol, and 

prednisolone. Although many single doses of paracetamol (1526), tramadol (1025), salbutamol 

(827), glyceryl trinitrate (735), and metoprolol (718) have been disposed of by calculating 

defined daily doses, these medicinal substances have lost their relevance. Recalculated defined 

daily doses show that the most returned substances are atorvastatin (3292), simvastatin (919), 

prednisolone (872), losartan (754), and esomeprazole (701). 

 

Table 3: Three most returned substances, expressed in single doses, according to ATC groups 

ATC Medical substance Doses Medical 

substance 

Doses Medical substance Doses 

A pantoprazole 772 esomeprazole 653 ranitidine 354 

B ferrous sulfate 619 folic acid 618 acetylsalicylic acid 491 

C atorvastatin 1487 simvastatin 939 glyceryl trinitrate 735 

G fesoterodine 196 estradiol 117 desogestrel 109 

H prednisolone 1047 levothyroxine 309 methylprednisolone  199 

J phenoxymethylpenicillin 243 nitrofurantoin 155 dicloxacillin 149 

L methotrexate 412 bicalutamide 78 leflunomide 66 

M ibuprofen 585 naproxen 571 diclofenac 276 

N paracetamol 1526 tramadol 1025 quetiapine 528 

P atovaquone 52 mebendaazole 9     

R salbutamol 827 tiotropium 780 cetirizine 576 

 

Table 4: Three most returned substances, recalculated in DDD, according to ATC groups 

ATC  Medical substance DDD Medical 

substance 

DDD Medical substance  DDD 

A esomeprazole 701 pantoprazole 647 sodium picosulfate 315 

B folic acid 618 acetylsalisylic acid 491 ferrous sulfate 310 

C atorvastatin 3292 simvastatin 919 losartan 754 

G fesoterodine 269 solifenacin 156 estradiol 143 

H prednisolone 872 levothyroxine 188 methylprednisolone 180 

J phenoksymetylpenicillin 84 dicloxacillin 37 nitrofurantoin 37 

L methotrexate 457 bicalutamide 78 leflunomide 66 

M alendronic acid 578 ibuprofen 214 naproxen 193 

N sertraline 516 venlafaxine 446 paracetamol 341 

P atovaquone 13 mebendazole 5     

R cetirizine 576 tiotropuim 390 montelukast 343 
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Table 5 presents ten of the most returned pharmaceutical substances expressed in defined daily 

doses. We can see that six of the ten most disposed of medical substances are medicines from 

ATC group C, cardiovascular system, atorvastatin, simvastatin, losartan, valsartan, 

lercanidipine, and candesartan.  

Table 5: The ten most returned medical substances, expressed in DDD  

  substance DDD 

1 atorvastatin 3292 

2 simvastatin 919 

3 prednisolone 872 

4 losartan 754 

5 esomeprazole 701 

6 valsartan 686 

7 lercanidipine 659 

8 pantoprazole 647 

9 candesartan 609 

10 alendronic acid 578 
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5  Discussion 

The following results were obtained in two different studies conducted to investigate the 

disposal of unused medicines among the Norwegian population:  

Results of the survey: 

A majority of the respondents, precisely 77.21%, returned unused medicines to the pharmacy. 

This percentage and the high percentage (86.14%) of respondents who cited "cleaning the 

medicine cabinet" as the most common reason for medicine disposal indicate that the 

Norwegian population has a good culture in cleaning up the medicine cabinet and disposing of 

unnecessary medicines. Many people dispose of unused medicines properly by returning them 

to the pharmacies before storing them at home. Most of the respondents, precisely 66.30%, do 

not know the financial value of medicines they have disposed of. 

Results of the registration of returned medicines: 

The medicines' financial value returned to the 11 pharmacies in four weeks was 273.066 NOK. 

It equals 1.61% of last year's turnover of participated pharmacies, estimated for one year. A 

large share of the financial value consists of medicines returned in unopened boxes (58.38% of 

total value) and unexpired (57.23% of total value). The most returned medicines were from 

ATC groups, A, Alimentary tract and metabolism, C, Cardiovascular system, R, Respiratory 

system, and N, Nervous system (expressed in DDD). 

 

5.1 Most common reasons for disposal 

The most common factors contributing to non-usage and disposing of medicines by consumers 

are the change of treatment, side effects, unclear instruction, improving the condition, and 

medicines reaching the expiry date [80].  

When respondents in our survey were asked about the most common reason for disposing of 

the medicines, the dominant answer was “cleaning up the medicine cabinet and disposal of 

expired medicines,” then “had remained medicines after completed treatment” and “doctor 

changed the treatment.” Only a small percentage of respondents responded that they “wanted 
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to end treatment himself/herself,” disposed of medicines because of “cleaning up after patients’ 

death,” or disposed of the medications because of some “other” reason.  

Everybody has some medicines at home. People who do not use medicines regularly sometimes 

buy OTC medicines to treat acute conditions like fever, pain, cold and sore throat. Since the 

medications have a limited shelf life, everyone should periodically inspect the medicine cabinet 

at home and dispose of unnecessary or expired medications. 

Although it does not reveal an exact reason why the medicines remained unused, like the other 

offered answers, 86.14% of respondents answered that this situation occurs most often when 

they dispose of the unused medications. This percentage of responses “cleaning up the medicine 

cabinet and disposal of expired medicines” may be high because the survey allowed 

respondents to choose multiple reasons. Since the patient may have chosen two answers, it may 

be that the doctor changed the treatment, and the patient kept the unused medication at home 

for some time before disposing of it [81]. 

Furthermore, the answers indicate that respondents had remaining medicines after finishing the 

treatment. This result is not surprising since, in many acute conditions, people receive more 

medication than they need for the treatment, such as antibiotics and painkillers. 

In Norway, unlike in other countries, self-medication (taking OTC medicines, using medicines 

leftover from a previous illness/condition, or taking medication from a family member) does 

not happen often. Usually, the doctor controls the therapy, so it is not surprising that a low 

percentage of respondents answered that they decided to end the treatment themselves. More 

respondents answered that the doctor changed the therapy than those who decided to stop the 

treatment themselves. The answer "wanted to finish treatment himself/herself" could blur the 

real low compliance with the treatment [31], but just 9.74% of respondents have chosen this 

option. 

Patients who have returned medicines to community pharmacies in different countries most 

often mention a change in the medication prescribed by the doctor, the death of the patient, an 

improvement in the patient's condition (or his / her subjective perception), and expired 

medicines as reasons for returning the medicine [17].  

In a study conducted in Sweden and the United Kingdom, the most commonly reported reasons 

for returning the medications were patient death and change of treatment. In contrast, the most 



55 

 

common reason for returning the medicines in a study conducted in Barcelona was improved 

condition and there was no further need for the therapy [31].   

In an Ekedahl’s study, conducted in Sweden in 2006, the predominant reason medicines were 

unused was passed the expiry date, death, improved condition, or therapy changes [40]. 

A study conducted in New Zealand, which investigated the reasons why medications were 

returned unused, showed that the predominant cause was that medicines passed the expiry date 

(26%), the second was treatment change (24%), followed by a resolved condition (15%). 

Reasons “treatment change” and “expired medication” are quite consistent with the reasoning 

found in other published studies [59]. 

A study in Sweden found that besides the change of treatment, medicines that are no longer 

needed and expired, and adverse reactions on medications, additional reasons why many 

medicines remain unused are excess stocks and unclear instructions on prescribed medicines 

[59].  

Let us compare our study results with other studies' results. We can see that the answer 

"cleaning up the medical cabinet and disposing of expired medicines" stood out quite a bit in 

our study, perhaps because the respondents were could choose more than one answer. However, 

this result could indicate that the Norwegian population has a good culture for inspecting the 

medicine cabinet and disposing of unnecessary medicines.  

 

5.2 Most common ways of disposal 

Investigations on how the Norwegian population disposes of unused medicines show that, as 

expected, most of the population disposes of unused medications following the rules and 

regulations. This result was expected for the researcher because people in Norway generally 

take care of sorting garbage (observation compared with Southeast Europe, where the 

researcher comes from, where waste sorting works poorly or not at all). There is also a well-

organized unused medicine collection system in Norway, where the pharmacies receive 

medicines from patients and send them for destruction. 

My results indicate that 77.21% of respondents answered that they use the pharmacy’s system 

to return unused medicines. Comparing these results with a previous study about the disposal 
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of medications in Norway, conducted in 2010, indicates an increasing number of Norwegian 

people dispose of unused medicines properly- by returning them to the pharmacy. In 2010, 48% 

of respondents answered that they return medicines to the pharmacies. Also, a smaller 

percentage of respondents in our study cited that they disposed of medicines in the trash 

(19.65%) than the respondents in the 2010 study (26.1%) [71]. The difference in numbers in 

the two studies suggests a gradual, possible raise of awareness among the Norwegian population 

on the importance of proper medicine disposal. 

When respondents in our survey were divided according to whether they are regular medication 

users or not (general population), there was no significant difference in the percentage of those 

who dispose of medicines by returning them to the pharmacy and those who dispose of them in 

some other way. The study also showed that the population aged 18-30 disposes of medicines 

properly in a smaller percentage (66.67%) and disposes of medicines in the trash in a higher 

percentage (31.25%) than the older population, so this group looks like a group of concern. 

The fact that the system for returning medicines to the pharmacy has been used for a long time 

could be the reason for the high knowledge about proper ways for medicine disposal [40]. 

Although disposal of medicines is a global problem, developing countries are more affected 

[21]. The most common disposal method the unused medicines in households is by using a 

landfill in Kuwait, UK, Lithuania, Qatar, Serbia, Ghana, Bangladesh, Malta, and Saudi Arabia 

[39]. Disposal of medicines in the garbage is the most commonly reported in various studies 

conducted in England, Lithuania, Serbia, Malta, Ireland, Romania, Cyprus, Poland, Pakistan, 

Bangladesh, India, Malaysia, Thailand, Hong Kong, China, Egypt, Ethiopia, Nigeria, Ghana, 

Kuwait, Qatar, Saudi Arabia, Israel, USA, Brazil, New Zealand, and Australia. Research has 

shown that the most common disposal method is using landfills, where people are burning 

unused medicines in Ethiopia and Sudan. Many studies from a several countries have shown 

that unused medicines are flushed down the toilet or sink, especially liquid dosage forms in the 

United States, England, New Zealand, Bangladesh, Iraq, and Saudi Arabia[10]. These methods 

were less common in Sweden, Romania, and Oman, and only in Sweden and Germany have 

become more practicable to return medicines to pharmacies [10, 39]. 

A study in the United States (USA) in 2015 reported that 85% of participants threw medicines 

in the trash, sink, or toilet. A 2010 survey conducted in Serbia indicates that 87.9% of 

participants have thrown their unused medicines in garbage or toilets. Another study conducted 
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in Ireland reported that 72.0% of participants disposed of unused medicines inappropriately, 

mostly household waste, sink, or toilet (2014). On the other hand, the disposal of unused 

medications using a landfill was reduced to 3% after a disposal awareness campaign in Sweden. 

There were already set collection points for people wished to return the medicines [18]. 

The lack of adequate information and clear instructions on sound medicine delivery practices 

were reported in many countries studied (USA, New Zealand, Bangladesh, Malta, and Ireland)  

[39]. 

We can conclude that the results of our study are quite different from many others conducted 

worldwide. While many studies found out the existence of lack of awareness, regulations, or 

collecting systems, we can commend the Norwegian population for properly disposing of 

unused medicines. Furthermore, we have to commend the existence and availability of the 

medicine collecting system. 

 

5.3 Knowing the financial value of disposed of medicines 

Patients are often unaware of medicines' expenditure, as they usually pay only a part of the 

price or sometimes do not pay for the medications [26]. 

Most of our study respondents, precisely 66.3%, answered that they do not know the value of 

disposed medicines. The reason for this fact may be the health systems' rules, that patients with 

chronic diseases pay only a part of the price, a maximum of 520 NOK for one issue or receive 

medication, without paying them after paying a certain amount of participation [66]. Just 

10.44% of all respondents answered that they know the financial value of disposed medicines, 

while 22.78% responded that they know approximately. 

A minority of patients with chronic diseases, regular medicine users, exactly 8.42%, were aware 

of the financial value of the medications if which they disposed. Respondents who are not 

regular users of medicines knew the exact or approximate value of disposed of medicines in a 

higher percentage of cases, which is not strange because patients themselves pay the full price 

of medicines for acute conditions. 
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One strategy to reduce pharmaceutical waste might be informing patients about the cost of 

medicines, including the price on the label, because publishing the costs would increase the 

patient's responsibility [56].  

The literature does not necessarily support this proposal. While it can be useful to make patients 

more aware of the medicines' cost, most medicine users in one discussion with an expert panel 

of health care professionals in 2010, believed that the displaying costs on labels might deter 

some patients from taking essential treatment, reducing adherence and increasing the risk of 

adverse events. A study conducted in England in 2015 aimed to investigate how making patients 

aware of their medicines' cost might impact their behavior and medicines usage. It showed that 

introducing cost may make patients feel guilty or unworthy, rather than encourage them to use 

their medicines appropriately [56]. 

Although there is a need to improve general awareness of medicines' cost funding, the 

information, as the price displayed on the label, alone, would not make a significant behavior 

change. It may even lead to harmful consequences. This study (conducted in England) indicates 

that the causes of medicine wastage, such as low adherence, inappropriate prescribing, improper 

storage, and insufficient cooperation with patients to help them understand how to use them 

appropriately, are much more significant in reducing medication waste [56]. 

 

5.4 Financial value of the registered unused medicines 

Medication waste has a huge impact worldwide, in monetary terms, too, because this waste 

entails a considerable loss of financial resources on a national level [10, 59].  

The health care system's goal is the maximum health benefit for patients, achieved by the 

optimal distribution of resources while reducing waste. Low compliance, discontinuation of 

medicines, or changes in treatment because of inefficacy or side effects have led to the 

collection of unused or expired medicines. These medicines represent a lost opportunity to 

improve the health outcomes of patients involved and a loss of health budgets, which could be 

used to fund other necessary areas of health care [27]. 
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The total financial value of medicines returned to 11 pharmacies in four weeks, found in our 

study, is 273.066 NOK. Although the return medicines' value seemed to be high, compared 

with last year's turnover, it is 1.61% of turnover for participated pharmacies.  

The actual financial value of the returned medicines is higher because the quantity and financial 

value of some of the preparations found in the sample could not be precisely determined. 

Hypothetically, let us assume the three most probable, simplified scenarios for medicines whose 

quantity and precise financial value could not be precisely determined. First, there was 10% of 

each package's content. The financial value is 2.309 NOK (that would make up 0.84% of the 

total value of all returned medicines). In the second scenario, let us assume that there was 50% 

of the content in each of the packages, then is financial value 11.545 NOK (that would make 

up 4.06% of the total value of all returned medicines) NOK. Finally, the third possibility is if 

there were 90% of the content, so the financial value is 20.781 NOK (that would make up 7.07% 

of the total value of all returned medicines). Suppose we add to the financial value of precisely 

counted preparations the value of preparations whose quantity could not be precisely 

determined and assume 50% content in all these packages. In that case, all returned medications' 

total financial value is 284.611, or 1.68% of the pharmacy's total turnover.  

We certainly continue to use the data on returned drugs, the quantity of which could be precisely 

determined. If we include the data gotten from the online survey that 77.21% of the population 

return unused medication to the pharmacy, and that there are 975 pharmacies in Norway today, 

the estimated financial value of unused medicines returned to all pharmacies for one year is 

407.520.405 NOK (which is about 38.55 million euros) [78]. In 2019, the pharmacies had a 

total turnover of NOK 28.6 billion for OTC and prescription medications (oral information 

gotten from Hilde Ariansen, from Norwegian Pharmacy Association, on the 22nd of September, 

2020), so the estimated financial value is around 1.42% of last years’ turnover for all 

pharmacies in Norway. Moreover, unused medication in the EU is estimated to account for 3 

to 8% of total sales [14]. 

 

Distribution of returned medicines based on payment/refund status 

It is impossible to accurately divide medicines into two groups, those used for chronic diseases 

and others used for acute conditions because some medicines can be used in both cases. 

Therefore, it is not easy to divide the medications from our sample into medicines paid for by 



60 

 

the patients themselves or paid for by the health insurance. Also, patients pay a co-payment for 

a cure for chronic use until they receive an exemption card. In Norway, patients mostly pay for 

medicines for acute conditions on their own (white prescription medicines). In contrast, they 

pay a part of the price in deductible (39%) for medicines for chronic use or do not pay for 

medicines at all (if they have an exemption card), while the rest or full price is paid by health 

insurance (blue prescription medicines). There are also exceptions when the needs of the patient 

deviate from the usual treatment procedures. Then patients can get the medicines they usually 

pay for themselves, the full price, on a blue prescription. This circumstance makes it impossible 

to conduct a reliable division into medicines paid for by the patient or health insurance. Patients 

also do not pay for medications prescribed by a specialist doctor, but Health trust pay for them 

(H-prescription medicines).  

According to the status of medicines in the Norwegian Pharmaceutical Product Compendium 

(Felleskatalogen), 84% of the total financial value of returned medicines in our sample could 

be dispensed on a blue- or H- prescription. In comparison, 16% of the value are OTC medicines 

and medicines dispensed on a white prescription that had to be paid by the patient. 

Suppose we try to make the same division and include the experience of a researcher who has 

been working as a pharmacist in a Norwegian pharmacy for almost five years. According to 

this experience, we will introduce the third group of medicines that can be issued on both 

“white” and “blue” prescription. Drugs belonging to this group were impossible to classify into 

one of the other two groups, based on the usual dispensing procedures. In our sample, according 

to this division, there were 625 items (opened and unopened boxes) with a financial value of 

51.641 NOK (18.91% of the total value), which were OTC medications and medications usually 

dispensed on a white prescription. There were also 653 items with a financial value of 207.839 

NOK (76.11% of total value), medicines usually dispensed on a blue- or H-prescription. In 

contrast, there were 175 items, with a financial value of 13586 NOK (4.98% of the total 

financial value), which could belong to both groups. 

Although the results when we included the researcher's experience from the pharmacy are 

slightly different, it is clear that a large share of the total financial value is made up of medicines 

dispensed on a blue- or an H- prescription. This fact is not so surprising because many 

medicines used regularly are expensive. The packages of medicines for chronic diseases are 

also often larger because quantity corresponds to three-month therapy. Regardless of these 
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reasons, it is logical that patients will stock up on medicines mostly paid for by health insurance 

rather than themselves. 

Our study's largest share in the financial value consists of ATC groups R, respiratory system, 

N, nervous system, L, antineoplastic and immunomodulating agents, A, alimentary tract and 

metabolism, B, blood and blood-forming organs, and group C, cardiovascular system. Group L 

is very low in the number of DDD (defined daily dose), but group L medicines are costly [71]. 

The results of one study conducted in Switzerland in 2019 are slightly different from ours. The 

alimentary tract and metabolism disorders medications were the medicines with the highest 

monetary value of waste, followed by medications used in musculoskeletal disorders, 

medications used in respiratory conditions, and anti-infective medications. Those results are 

opposed to most literature, which found that the cardiovascular and central nervous system 

medications were the most commonly wasted group, similar to our results [82].  

Few studies have reported direct costs resulting from disposed of unused medicines. Some 

studies analyzed which medicines were returned to pharmacies but did not extrapolate the data, 

indicating significant economic implications for payers [17]. 

Some studies have estimated costs because of medication waste as high as NZD 9–11 billion 

per annum [59]. It was estimated that $ 117 billion was wasted in the U.S. in 2011, assuming 

42% of prescription medicines dispensed were unused. According to one research in England, 

around GBP 250 million were estimated to have been wasted in 2008; this was the value of 

medicines returned to pharmacies, medicines stored at home but not intended to be used, and 

medicines disposed of unused by care homes. The estimated value of returned medicines in 

community pharmacies in Slovenia in 2012 was € 3.77 million. For the year 2001, the estimated 

value of unused medicines was USD 150 million in Saudi Arabia [17]. 

A cross-sectional analysis conducted in 2001 estimated that unused medications generated by 

the U.S. retiree population alone were over $ 1 billion a year. Similar situations have been 

observed in other developed countries. In Australia, the economic value of pharmaceutical 

waste per patient per year is up to $ 1,280 [10].  

The extrapolated financial value of wasted medications found in most studies is actually higher. 

If we take into account that the services for returning the medicines were not advertised, then 

impossible counting all medicine formulations, patients who disposed of their unused or expired 
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medication improperly, indirect costs, and, therefore, this financial value is just the tip of the 

iceberg of a much larger issue  [82]. So we can say that the financial cost is only part of a load 

of medicinal waste [83]. It is undoubtedly a significant one to be considered and potentially re-

scaled, taken as an alarm for the system to be perhaps put in place differently, or improved in 

such a way that will minimize the future financial losses. 

The financial value found in our study, as in many others, is less than the real one because of 

several limitations. Some returned drugs were also not identifiable. For example, when several 

different tablets were delivered in non-original plastic bags or boxes, or only a few tablets were 

found without identified pack sizes. These medicines were excluded from the study, as were 

dietary supplements and medications purchased abroad (their quantity was certainly negligible).  

We can also say that the actual financial value is higher than the calculated one because of the 

formulations whose quantity could not be precisely determined and whose value could not be 

estimated, which are excluded from the total cost. However, we are talking about a part of the 

health system's resources, which are otherwise limited and not used optimally. 

 

5.5 Medicines returned in unopened boxes and unexpired 

While the financial value of registered returned medicines is not high compared with last year’s 

turnover for participated pharmacies, it is interesting that many medicines were returned to 

pharmacies unexpired and many in unopened boxes. Many of the returned unopened boxes 

were medicines for chronic use, usually dispensed on a blue prescription. Medicines returned 

to the pharmacies unexpired or are returned in unopened boxes can sign that patients are over-

supplied. 

If a medicine box has been opened and at least one dose taken, it could have been disposed of 

for valid reasons, including side effects or low efficacy [29]. If the medication was returned for 

a reason, such as a change in therapy because of ineffectiveness or side effects, the patient 

decided to discontinue treatment because of side effects or improved condition, patients’ death, 

or other justifiable reasons- returned boxes should be opened. So, we can assume that the 

packages returned unopened should not leave the pharmacy. 

In our sample, it was found 438 unopened boxes, which makes 30.14% of all boxes returned 

(countable and uncountable preparations) and this percentage is quite similar to the result from 
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a study conducted in Norway in 1997 when it was found that a third of the containers were 

unopened [24]. A study from Austria, conducted in 2015/2016, which investigated 

pharmaceutical waste samples, found that approximately 18% of disposed of medicines were 

full packs, and 36% of the disposed of medications were unexpired [17]. 

Most medicines returned in unopened boxes were medications for regular use, blue prescription 

medicines (71% of the total number of unopened boxes returned). Suppose we include again 

researchers’ experience from the practice that some medicines can be dispensed both on a white 

prescription and on a blue prescription in certain situations. In that case, results are slightly 

different compared with the Norwegian Pharmaceutical Product Compendium 

(Felleskatalogen) criterion for dispensing on a blue prescription. If we look at the distribution 

of unopened boxes according to whether patients pay the full price or get them on a blue- or H- 

prescription, we can see that of the 438 returned unopened boxes, 148 packages (33.79%) were 

medicines that patients pay the full price. In comparison, 262 packages (59.82%) of all 

unopened returned packages were drugs usually dispensed on a blue prescription and 28 boxes 

(6.39%) that may belong to both groups.  

The results when the researched experience from practice is included are not drastically 

different. The evidence that a double percent of disposed of unopened boxes funded by the 

Health care insurance pauses a reasonable question: does the way the medications are funded 

in any way relate to or influence the way of their disposal? In other words, are patients more 

cautious when using their own money to buy the medicines, so they buy more accurate doses, 

which leads to a smaller amount of medications’ disposal? 

Suppose we see which medical substance is most returned in unopened boxes. In that case, we 

can see that there are medicines most used in acute situations (painkillers- tramadol and 

paracetamol, asthma medicines- salbutamol, expectorant- acetylcysteine and glyceryl trinitrate- 

a medicine used often for acute coronary spasm). 

Returning unopened/unexpired medicines to the pharmacies, in our study, confirms good 

culture regarding disposing of the medications among the Norwegian population. 

Simultaneously, it shows that although there is always room for improvement. The system 

currently in use should be considered and established to avoid resource misuse. Unopened 

boxes' appearance suggests that prescribing smaller quantities or allowing people to have more 

flexible dispensing arrangements could reduce medication waste. 
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5.6 The most disposed medicines 

Analyses of medicines returned to pharmacies are essential because returned medications 

indicate the efficacy of pharmacotherapy [24]. 

The most returned medicines, expressed in DDD, in our study were from ATC groups C,  R, A, 

and N. Disposed of DDD by ATC groups is pretty much in line with dispensed DDD by ATC 

groups in 2019 (data from Norwegian Prescription Database). The most returned medicines 

were from ATC groups that are most dispensed.   

Although services like medical start-up instructions and inhalation instructions have been 

introduced, there are still the most disposed DDD medicines from ATC groups C and R.  This 

large amount of returned drugs from those groups, confirms the need to introduce those 

services, and monitor medicine waste is important after implementation them to assess the 

impact of such initiatives fully [13]. 

A study conducted in Norway in 1997 found similar results: the largest part of the returned 

medicines were medicines used in cardiovascular and respiratory diseases, both  in value and 

in volume [24]. The study results on drug disposal in Norway in 2010 are similar to ours 

regarding the number of disposed defined daily doses. Medicines from ATC groups C, N, R, 

and A were the most significant [71]. 

Our finding is relatively consistent with other studies before done in Norway and with studies 

conducted in different parts of the world, as seen in the examples below. 

The predominant therapeutic group, mentioned in many studies, among disposed of medicines, 

is ATC group C, medicines for cardiovascular diseases, as the most returned group, or one of 

the most returned groups. This result is in line with the rise in cardiovascular diseases, such as 

hypertension and stroke, mainly because of obesity problems [57]. Cardiovascular events are 

also associated with lower adherence, which increases the rate of events and leads to a vicious 

circle of poor adherence and cardiovascular events. It is no wonder that medicines for treating 

cardiovascular disease are mentioned in many studies, as a group with a large share of disposed 

of medicines [38]. 

Our study's most returned medical substances, expressed in DDD, were atorvastatin (3292) and 

simvastatin (919). Statins, cholesterol-lowering medicines (belonging to ATC group C), are 
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most often prescribed for chronic use, but patients often discontinue therapy prematurely, 

leaving many medications unused [84]. Six of the ten most returned drugs, expressed in DDD, 

were drugs from group C, cardiovascular system, including statins.  

In a study conducted in the United Kingdom in 2001/2002, cardiovascular medicines were 

returned the most, accounting for 28.5% of the total medication returned [13]. 

A study from New Zealand had similar results: the therapeutic groups responsible for the most 

returns were ‘nervous system,’ ‘alimentary tract & metabolism,’ and ‘cardiovascular 

medicines’ [59]. Results from a study conducted in Austria in 2015/2016, which analyzed 

disposed unused medicines showed that the majority were medicines related to the ‘alimentary 

tract and metabolism’ (ATC code A), the ‘nervous system’ (ATC code N), and the ‘respiratory 

system’ (ATC code R). Those results are also quite similar to our [17]. 

A study conducted in Oman in 2003 showed that like in our research, the most returned 

medicines were cardiovascular, representing 24% of the total returned medications, and then 

medicines for the central nervous system with 14%. It is unknown whether this result represents 

a treatment failure, a change in treatment, or whether this type of medication is prescribed more 

often than other classes, hence the higher return rate [85]. 

Medicines from ATC group M, which includes NSAIDs, were not so prevalent in our study. In 

contrast, the results from a study conducted in Mexico in 2012 were comparable with other 

similar studies conducted in New Guinea, the United Kingdom, and Iraq, which reported that 

most unused/expired medications were antipyretic/analgesic drugs and NSAIDs [57]. Since 

short-term analgesics can be prescribed to patients to be taken as needed, part of the amount 

returned may be because of prescribing more painkillers than patients needed. The high rate of 

unused pain relievers in the home raises concerns that these medicines may be overprescribed 

and potentially misused [81]. ‘As required’ medications can lead to the large number of 

‘expired’ medications, so they can highlight the fact that patients are oversupplied with 

medications for acute conditions and then store the rest in case needed for later [59]. 

Medicines from the ATC group R, the respiratory system, are also prevalent in many studies. 

This result could be because this group include seasonal medication, such as nasal drops, cough 

syrups, or allergy medicines. Since these medications are used mainly in a season and might 

expire before they can be reused the following year, so in such instances, patients have no other 

option but to dispose of these expired medications [82]. 
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Adherence rates for all asthma medications range from 30% to 70% [84]. Adherence to asthma 

treatment is essential for reasonable maintaining asthma control. A combination of under usage 

of inhaled corticosteroids and over usage of short-acting β-agonists, because of accidental and 

intentional non-adherence, impacts health care resource consumption. Appropriate and regular 

use of preventive medications may reduce reliever medication and result in clinical 

improvements and reduce financial waste. Pharmacists can help asthma patients achieve better 

treatment outcomes by adherence and inhalation techniques [59]. 

The fact that the groups with the highest number of disposed of single and defined daily doses 

are from the ATC groups C and R, confirms the need to introduce services in pharmacies to 

improve the use of these drugs in Norway. Medical start-up is a publicly funded service for 

cardiovascular patients. This service includes two conversations with the patient at the 

beginning of the treatment with cardiovascular drugs to motivate patients to use, clarify 

concerns, and provide advice to alleviate side effects. Since many people are not aware that 

they are misusing the inhaler, the "inhalation instructions" service has been introduced because 

the proper use of inhalers for patients with asthma is essential for them to take full advantage 

of inhaled medications [86]. 

 

5.7 Limitations of the study 

5.7.1 Online survey 

This study's result may be overestimated because of the assumption that respondents who are 

more dedicated to proper garbage sorting and medicine disposal are more willing to complete 

the survey related to medicine disposal since they have voluntarily decided to answer the 

survey. 

Many Facebook groups, "patient organizations," were asked to share the survey but most 

responded negatively. The reason for this may be that the group administrators have been 

contacted first, and they decided whether to share the survey. So, this turned out to be a 

limitation of this study. While many of them did not respond, several answered that there are 

numerous surveys online today, so they want their members to participate only in research 

related to their members, many of whom have suffered from certain diseases. 
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A majority of respondents were age under 60 years old. Younger people use social networks 

more than older ones, so many medicine users do not use the social network Facebook, where 

the survey was shared. 

A majority of our survey respondents were women (this rate is higher than in the general 

population) because the women are more willing to respond to the surveys, as many studies 

have shown [87]. One of the three Facebook groups, patients organizations, which shared the 

survey, was “Migraine Norway (in Norwegian: “Mirgene Norge”). There are more women than 

a man who suffers from migraine [88]. 

Bias may be a problem with the accuracy of the answer because unused medicines returned to 

the pharmacies may be purchased a long time before they are returned. People who dispose of 

medicines for others may not know the exact reason for non-using and disposing of the 

medicine [32]. 

Using an online survey may have limited availability for people without access to the Internet 

[37]. 

 

5.7.2 Registered medicines returned to the pharmacies 

Extrapolation in this study is, like any extrapolation, associated with significant uncertainties. 

Small changes in the baseline sample can have a massive impact on the results [17]. 

The sample size (11 pharmacies) limits the possibility of generalizing data for Norway's 975 

pharmacies. Because of the number of pharmacies participating in this study, it is not 

recommended to extrapolate this data to Norway as a whole.  

The pilot study, the registration of medicines returned to the pharmacies, was performed in 

March 2020. The returning of unused medicines happened spontaneously, so not as part of some 

collection campaign. At that time, the coronavirus (SARS-CoV-2) spread worldwide, and many 

countries have introduced various measures to combat the epidemic. As in many other 

countries, Norway's population was encouraged to stay at home in that period and postpone all 

unnecessary actions, which affected the results. 

The medicines' financial value returned to the pharmacies is not calculated according to the 

retail price when the medication was purchased. The actual cost may differ because of changes 
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in medicine prices over the years [82]. The amount remaining in some preparations, like 

inhalers and sprays, has not been estimated, so not all medicines returned to pharmacies were 

included in the economic calculation [31]. 

The number of narcotics and addictive medications was received on the lists registered by 

colleagues (to comply with the pharmacy procedures for treating medicines returned from 

patients), so not counted by the researcher. 

 

5.8 Further research 

It is crucial to investigate why medicines end up unused and how the population disposes of 

unused medications, so more research is needed.  

The size of the sample limits the possibility of generalizing data for the whole country. 

However, it certainly indicates that this topic should be further investigated, and its impact on 

the population and the health system. 

Our study actually dealt with only a part of medical waste: unused medicines by the general 

population, so future research should also focus on medication waste because of unused 

medicines in hospital pharmacies, hospital wards, and home care. 

Although our sample size limits the possibility of generalizing data for the whole country, it 

provides a starting point for potential focus areas. That is why we need to make apparent 

reservations about the budget. Our study illustrates the scope of the problem to some extent, 

but much stronger studies need to be established to map unused medicines fully. 

 

Research should be conducted on a larger sample of pharmacies in the community to get more 

reliable results, and returned medications should be registered for an extended period, for 

example, a year. Since some registered medicines are excluded from our study because of the 

inability to determine the remaining quantity accurately, future studies could potentially find a 

way to estimate the amount, comparing, for example, the weight of a partially used inhaler with 

a filled one [31]. 

 

 



69 

 

5.8.1 How can we improve the medicine dispensing system in Norway? 

5.8.1.1 Prescription fee limit 

Each year, in Norway, the government determines how much patients should pay in deductible 

before receiving a health care exemption card. This amount for 2020 is 2.460 NOK [67]. If we 

compare this value with last year's average gross monthly salary of 47.290 NOK, we see about 

5%. In Serbia, a country with a much lower standard of living, and an average monthly gross 

salary of 700 euros (what is around 500 euros average net salary, June 2020), the maximum 

annual amount of a patient's co-payment is half of the monthly salary (50%) [89-91].  

In Germany, statutory compensation paid by patients ranges up to an annual maximum (for all 

health services) of two percent of gross income, and one percent for people with chronic 

illnesses [92]. If the average gross monthly salary in Norway in 2019 is 47.290 NOK, it equals 

567.480 NOK per year, so 2.460 NOK makes 0.43% of the average gross annual salary [93]. 

The health care system established for people is one of the best mirrors of countries' living 

standards. If we compare different prescription restrictions in different countries, Germany is 

one of the best models with efficient health systems in the EU. On the other hand, Serbia is one 

of the European countries with one of the lowest living standards outside the EU. Following 

Germany's example, it is reasonable to say that Norway might need to consider prescription 

restrictions. 

While it is evident that many patients, especially those with chronic diseases, benefit 

enormously from this system, the disadvantage is that consumption can increase when 

medications become free. 

It is completely logical and expected that when people have access to medicines without paying 

for them, they may try to take more than they need. In parallel, in some situations, the doctor is 

not obliged to write a dosage on a prescription, and then the pharmacist has less control over 

how much he or she can dispense to the patient. Although there are standardized rules on how 

often medicines are issued for chronic diseases, the amount corresponds to a three-month 

therapy - once in 3 months, as ideally regulated as it seems, there is room for improvement. 
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5.8.1.2 The doctor does not specify the dosage  

In some situations and conditions, the doctors do not have to specify the dosage because it can 

be adjusted to the patients’ needs. Also, when the same medicine is used for a long time, the 

doctor may prescribe that the medication should be “used according to the agreement with the 

doctor" (in Norwegian: "Brukes som avtalt med legen"). Although these situations are entirely 

reasonable, at the same time, they can lead to abuse of the system because the patient can get 

more medications than needed. It may even happen that the pharmacy consciously dispenses 

more medicine than the patient's needs, especially when the patient has a health care exemption 

card. When the doctor does not specify the dosage, the pharmacist cannot determine how much 

can be issued for three months of the treatment. Perhaps it should be introduced that doctors 

must always determine the dose and that an exception can be made only when it is necessary. 

An excellent example of this gap is the change in dispensing the material for measuring blood 

sugar. In the past, the doctor could prescribe the material for measuring blood sugar without 

specifying how many times a day, the patient measures sugar. Today, the prescription is valid 

if the doctor determines how many times a day patient measures sugar so that the amount issued 

to the patient can be given accurately. 

 

5.8.1.3 The pharmacy’s insight 

An electronic prescription allows people to take their medicines at any pharmacy in the country 

so that on trips, people can often get their three-month therapy earlier than they should because, 

for example, they forgot their medicines at home. The program currently used in the pharmacy 

provides insight into the previously dispensed medicines per patient, a sort of tracking history 

of those who have already visited that pharmacy. However, a disadvantage of it occurs when a 

new patient visits the pharmacy for the first time with a new prescription - the pharmacy has no 

insight into the history of dispensing medicines. For this reason, the pharmacy that the patient 

visits for the first time may dispense medication much earlier than it should. It often happens 

that patients try to pick up more medication at the end of the year because they start paying the 

participation fee again from the beginning of the next year. Perhaps a program that allows all 

pharmacies to see the history of dispensing medicines for each patient would be beneficial to 

regulate giving only the correct doses, better use of medicines, and prevent the waste of 

resources because of medicines that eventually remain unused. 
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The introduction of new software on the national level could cost the government vast sums of 

money, and it could take a long time to be done, piloted, and implemented. However, the overall 

long-term benefits of reducing the comprehensive government costs for the health care system 

would be great. Raising the awareness of patients, while holding them more responsible for 

requesting the right amount of medication and reducing waste management costs and potential 

environmental side effects are good investment that has an impact on various actors in society 

(civil society, business partners, suppliers, authorities, pharmaceutical industry). 

 

5.8.1.4 Physician’s approach to medicine databases 

The physician insight into the patient's use of medications is an essential factor in increasing 

patient safety and quality of treatment and improving healthcare efficiency. Perhaps physicians 

should be allowed (with the patient's permission) to have full insight into the history of 

medicines received.  

For example, in Iceland, physicians involved in patients' treatment have access to their patients' 

drug histories, which means that all prescriptions and other items dispensed are available for 

inspection. The goal of access to the drug database is to increase the safety and quality of health 

care, among other things, by promoting safer treatment for individuals and reducing health care 

costs through a better overview of individual prescriptions [94]. 

The health care system's point is to provide reasonable and accurate access to medicines to 

those who need them and not to dispense many medications that end up unused. 
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6 Conclusion 

The Norwegian population disposes of medicines mainly because of cleaning the medicine 

cabinet mostly properly, by returning unnecessary and expired medicines to the pharmacies. 

Most medicines returned to pharmacies are medicines for the nervous, respiratory, and 

cardiovascular systems. The estimated financial value of returned medicines makes 1.61% of 

last year's turnover, but interestingly, many medicines were returned unexpired and many in 

unopened boxes. 

Understanding the types of unused medicines is essential for effective cooperation with the 

health system to optimize medicine prescribing, education, and appropriate use [57]. Although 

the findings of these studies' should be taken with caution, because of several limitations, it is 

clear that there is room for improvement concerning better drug utilization. Minimizing this 

problem will reduce waste and the potential for damage and protection for the environment 

[13]. 
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Appendix 1: Notification form for processing personal data- answer received 

from Norwegian center for research data 
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Appendix 2: Information letter in Norwegian 

Informasjonsskriv: 

Vil du delta i forskningsprosjektet: 

 

 “Kassasjon av legemidler i Norge” 

 

 

Bakgrunn og formål: 

 

Dette er et spørsmål til deg om å delta i et forskningsprosjekt hvor formålet er å få bedre 

innsikt hvordan folk håndterer ubrukte legemidler. I dette skrivet gir vi deg informasjon om 

målene for prosjektet og hva deltakelse vil innebære for deg. 

 

Kassasjon av legemidler er uungåelig i noen grad, men vi bør finne måte og tiltak for å 

redusere kassasjon og spare miljø og sammfunn. Derfor trenger vi å vite mer hva er vanlige 

årsaker at man kaster legemidler og på hvilken måte gjør man det. 
 
Hva innebærer det for deg å delta? 

Det er frivillig å delta i prosjektet. Hvis du velger å delta, innebærer det at du fyller ut et 

spørreskjema. Det vil ta deg ca. 5 minutter. Spørreskjemaet er anonymt og inneholder 

spørsmål om din alder, kjønn, hvorfor og hvor har du kastet legemidler. 

Dine svar fra spørreskjemaet blir registrert elektronisk. Den ensete potensielt personlig 

identifiserende informasjon som samles er IP-tallet fra datamaskin i tilfelle at du vil kontakte 

oss og få sendt lenken med svarene. 

Vi vil bare bruke opplysningene du har gitt til formålene vi har fortalt om i dette skrivet. 

Deltakelsen skal ikke gjenkjennes i publikasjon. 

  

Hva skjer med opplysningene dine når vi avslutter forskningsprosjektet? 

Opplysningene slettes når prosjektet avsluttes/oppgaven er godkjent, noe som etter planen er 

høst 2020. 
 
Vi behandler opplysninger om deg basert på ditt samtykke. Samtykke anses å svare på 

spørsmål frivillig. 
 

 
På oppdrag fra Farmasøytisk Institutt, Universitetet i Oslo, har NSD – Norsk senter for 

forskningsdata AS vurdert at behandlingen av personopplysninger i dette prosjektet er i 

samsvar med personvernregelverket. 

 

Hvis du har spørsmål til studien, ta kontakt med: 

 -masterstudent, Dijana Jovic, på e-post dijanaj@uio.no , og/eller 

 -prosjektleder, Ingunn Björnsdottir på e-post ingunn.bjornsdottir@farmasi.uio.no ved 

Farmasøytisk Institutt, Universitetet i Oslo. 

 
Med vennlig hilsen 

Ingunn Björnsdottir                                                                            Dijana Jovic 
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(Forsker/veileder)                                                                                (student) 

 

Jeg har mottatt og forstått informasjon om prosjektet “Kassasjon av legemidler”, og har fått 

anledning til å stille spørsmål. Ved å svare på spørreskjema samtykker jeg til at opplysninger 

jeg har gitt behandles frem til prosjektet er avsluttet. 
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Appendix 3: Survey: questionnaire in Norwegian 

 

Spørreundersøkelse: 

 
1. Hvor gammel er du?  

 18-30 

 31-40 

 41-50 

 51-60 

 61-70 

 71-80 

 81-90 

2. Kjønn:  

 Kvinne 

 Mann 

 Ønsker ikke å oppgi 

3. Bruker du noen medisiner fast?  

 Ja 

 Nei 

 Ønsker ikke å oppgi 

4. Har du kastet legemidler i det siste året?  

 Ja 

 Nei 

 Ønsker ikke å oppgi 

5. Hvis svar på spørsmål nummer 4 er ja, hva var årsak for kassasjon?  

Mulig å velge flere svar:  

 Ønsket selv å avslutte behandling 

 Hadde igjen etter avsluttet kur 

 Legen hadde endret eller avslutet behandling 

 Opprydding i medisinskapet og kastet utgåtte legemidler 

 Opprydding etter avdød (hvis du kastet legemidler for andre) 
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 Annet (vennligst spesifiser) 

 

6. Hvis svar på spørsmål nummer 4 er ja, hvor ble legemidler kastet?  

 

7. Vet du verdien av kasserte legemidler?  

 Ja 

 Jeg vet omtrent 

 Nei 

 Ønsker ikke å oppgi 
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Appendix 4: The table used in pharmacies to register returned medicines 

Varenummer= product number, mengde (tabletter/ ml/ hele esker) = quantity (tablets, ml/ 

unopened boxes), utgått (ja/nei)= expired (yes/no), annet=other 

Varenummer 
 

Mengde 
(tab. / mL / 
hele esker) 

Utgått 
(ja/nei) 

Annet 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

 
 


