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Abstract

Irrational drug use and unused drug waste are considerable problems in the modern world. The main
aim of this review is to evaluate the different aspects and indicators of rational drug use from a clinical
pharmacist perspective. Pharmacists are in the ideal position to make the patient aware of rational drug
use and to reduce pharmaceutical waste. The factors affecting rational drug use are similar for unused
drugs and drug wastage. The result of irrational drug use affects not only the recovery of the patient but
also the society socially, economically, and culturally. Most of the irrational use problems may be able to
be solved by appropriate education.
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Akiler lla¢ Kullanimim (AIK), Uyunc ve Ila¢ israfim Etkileyen Faktorler

Akiler olmayan ilag kullanimi ve kullantimayan ilaglarin israfi modern diinyanin énemli problemleri
arasmdadir. Bu derleme calismasindaki ana amag, klinik eczact bakis agist ile, akiler ilag kullanmini
etkileyen faktorleri degerlendirmektir. FEczacilar toplumu akilct ilag kullanimina tesvik etmek ve ilag
israfint onlemek ve bu konularda egitim ve yonlendirme yapmak konusunda ideal bir konumdadiriar.
Akiler ilag kullanmmu ve ilag israfim etkileyen faktorler ¢ok benzerdir. Akilct olmayan ilag kullanimi
sadece iyilesme stirecini degil, ayni zamanda toplumu da ekonomik ve kiiltiirel olarak da etkilemektedir.
Akiler olmayan ilag kullanim problemleri uygun egitimle ¢oziimlenebilir.

Anahtar kelimeler: Akilci ilag kullanimi, Kullaniimayan ilaglar, Uyung.
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INTRODUCTION

As a global issue, rational drug use is a multifaceted subject. The role of governments, drug
authorities, socicty, manufacturers, the educational system, media, patients and other health
care workers cannot be denied. The responsibility of health care professionals has assumed
great significance, and in recent decades, the pharmacist’s role in therapy has expanded. Many
factors have an influence on prescribing and have expanded the pharmacist’s role from a
passive dispenser to an active participant in the therapeutic decision-making team (1).

All the services performed by pharmacists practicing in hospitals, community pharmacies,
nursing homes, home-based care services, clinics and any other setting where medicines are
prescribed and used, are included in the remit of clinical pharmacy (2).

Promoting the correct and appropriate use of medicinal products and devices is the main
goal of clinical pharmacy activities. The clinical pharmacist’s activities can be summarized as
following: consulting, selection of drugs, drug information, formulation and preparation, drug
use studies and research, pharmacokinetics/ therapeutic drug monitoring, clinical trials,
pharmacoeconomy, dispensing & administration, teaching & training. The aims of these
activities are to maximize the clinical effect of medicines, to minimize the risk of treatment-
induced adverse events and to minimize the expenditures for pharmacological treatments for
the national health systems and for the patients (2,3).

The pharmacy profession plays a key role in reducing medical errors by making appropriate
interventions at cach stage. By first recording potential harm to the patient, appropriate
pharmacy interventions to increase patient safety can be made; these interventions are
recognized as key steps in the medication-use process (4).

The aim of this review is to evaluate the different aspects and indicators of Rational Drug
Use (RDU) from a clinical pharmacist perspective. The role of the pharmacist in RDU is
important for all healthcare providers. Pharmacists are in the ideal position to make the patient
aware of rational drug use, to improve the patient’s quality of life, and also to reduce
pharmaceutical waste.

RATIONAL DRUG USE

Correct and appropriate use of medicines is one of the most important facets in the therapy
of a disease. Focusing on terminology, it should be noted that in 1985 at the Nairobi
Conference WHO defined the term ‘RDU’ as “where patients receive medications appropriate
to their clinical needs, in doses that meet their own individual requirements for an adequate
period of time, and at the lowest cost to them and their community™ (5, 6). Pharmaceutical care
and clinical pharmacy services have evolved to ensure RDU while aiming to reduce waste and
increase the patient’s quality of life.

RDU is closely related to the continuous support of drug information. Every step of the
decision making process for RDU requires adequate drug information. Drug information must
be objective, accurate, complete, up-to-date, accessible and serviceable; but it also must be
continually improving (7).

When RDU cannot be achieved, drug wastage, environmental pollution, increased mortality
and morbidity, increased adverse drug reactions and hospitalization, and wasted economical
resources will result.

From correct diagnosis to rational therapy, several factors affect the improvement of health
status. In terms of medical therapy the real determinant is the patient. It is a paradox that
patients remain largely passive in consultations while needing to be active in their own
medicines management and behavior changes. The general approach in consultations remains
giving advice with the expectation that health-care professional’s expertise will lead to patient
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compliance. Health-care professionals are frustratingly aware that this approach does not work
efficiently, but continue to struggle with it for want of a better strategy (8). To make patients
stick to the therapy, some approaches have evolved such as compliance, adherence and
concordance.

Definition of the Terms Compliance, Adherence and Concordance

Instead of compliance or adherence, some researchers are using the term concordance to
acknowledge the more active role that the patients should play in negotiating the treatment
regimen. The term compliance is defined as: “the extent to which the patient follows the health
professionals” advice and takes the treatment” (8, 9, 10). Compliance can be perceived as
obeying the advice. The definition of patient adherence is “the extent to which a person’s
behavior (taking medication, following a diet, and/or executing lifestyle changes) corresponds
with agreed recommendations from a health-care provider” (8, 11). Adherence was the first
term that was used to acknowledge patient involvement in therapy decisions. The term
concordance is defined as “an agreement reached after negotiation between a patient and a
healthcare professional that respects the beliefs and wishes of the patient in determining
whether, when and how medicines are to be taken and the primacy of the patient’s decision is
recognized” (8, 12). As can be seen, concordance recognizes a more active patient role.

Patient preference is important, since it directly translates into patient satisfaction. In this
regard, patient satisfaction is highly correlated with being compliant with the treatment regime
and improved patient care (13).

Patients also show immensive variation in their desire for a degree of involvement and
shared decision making. A national survey in the United States of America (USA) showed that
about half of population prefer to leave decisions ultimately to their doctor whilst nearly
everyone wants to be offered choices and asked their opinion (14). Some patients may perceive
as oppressive a decision-making approach inflexibly imposed by practitioners (15). While the
majority of patients prefer patient-centered communication, some say they actually do not like
it and want more directive styles with clear and strong advice (16). However, health consumers
seem to gain satisfaction from a more patient-centered approach (8).

The term compliance is sometimes used in general for all of the above concepts, and has
been taken to mean the patients adherence to therapy leading to the realization of RDU. The
actual and scientific meaning of compliance, adherence and concordance have been given
above, but generally terms compliance, adherence and concordance are used interchangeably
and this has generated some confusion (17).

In Turkish, there are no words corresponding separately to the terms compliance, adherence
and concordance. In this review, the term compliance will be used for all of these expressions,
meaning the patients” application of therapy in real life.

Linguistically and culturally, compliance, adherence and concordance may have variants
but the factors affecting both RDU and these concepts are tried to be summarized in below.
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FACTORS RELATED TO COMPLIANCE

Patient and therapy

If the steps of diagnosis, prescription, and dispensing of medical treatment are correctly
followed, the most important part of RDU, the key determinant role, is the acceptance of
therapy by patient (18).

Many variables play a role in compliance for any given medical regimen, and for any given
patient. Due to the complexity of the variables determining compliance, they can be divided
into different groups as below:

The illness

The potency of the drug, hospitalization due to the illness, and diagnosis of the problems
caused by the illness has shown to have no correlation with the degree of compliance (19,20).
Also there is no consistent evidence indicating that sicker patients have better compliance with
their therapy than healthier ones (21).

Sociological factors

According to most studies, there is no consistent correlation between socio-economic status,
age, sex, education, occupation, income, or marital status and compliance. (19,20,22,23).
However, these factors can be determinants when a specific region, condition and population
are selected. For example, elderly patients do not usually comply to the medical regimen; but
this is not only related to age alone, it is also probably related to memory and sensory
impairments (24). So compliance and demographic data do not correlate with each other, they
only may have predictive value.

Patients' knowledge of their disease

It has been observed that educational attempts alone individually do not demonstrate any
consistent effect on compliance (25); especially in chronic conditions, patients need to know all
aspects of their illness, symptoms, what happens if the therapy is not accepted and necessary
changes on life style.

Patients' knowledge of their medications

Patients” information about the purpose of the drugs that have been prescribed for the
patient can decrease compliance errors. In addition, according to one study, when the patient
knows the name of the drug that has been prescribed, there are fewer errors in drug-taking (22).
In a study conducted in the United Kingdom it was found that exploring how patients’ drugs
worked for them was effective in revealing their beliefs about medicines, and often led
naturally on to a candid account of actual use (26).

The medical regimen

Polypharmacy (the use of multiple medications) increases compliance errors (27). Multiple
medication signifies the complexity of the regimen and discourages the patients from
complying (22,28,29). A simplified drug regimen is more effective in ensuring compliance.
Planning the drug administration time around the patients’ daily routine, like bedtime, after or
before meals leads to better compliance (21).
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Medication Side Effects

Side effects are a reason for noncompliance. Patients should be informed about the side
effects of the drug that have been prescribed (30). However, if the patients know what they will
experience, it can be easier to accomodate for (21).

Patients' beliefs and attitudes towards health and illlness

The foundations of patients” beliefs are formed by personal experience, along with the
experiences of their acquaintances. These beliefs could either be true or misleading, based on
objective truth or on misconception. Especially in asymptomatic conditions, such as following a
diagnosis of hypertension, misunderstanding can be a particular problem, when the usual
explanations may not be accepted as valid. Sociological studies show that patient beliefs about
medicines arise from many sources and can affect use substantially. The acceptance level of
patients of their illness and therapy is reflected in the way that conditions are described,
particularly when discussing their initial diagnosis. When informing the patients about their
illness, the language and tone used could indicate major underlying tensions. Using personal
pronoun for medications and illnesses described, such as “my” (implying ownership, rather
than ‘it’, implying distance), is a sign of acceptance. Appropriate adjustments such as
comfortably habitual medication use indicate the acceptance of illness. Reluctance to accept
their situation could be reflected by anger and/or denial, which hinder other lifestyle changes,
as well as medication use (26).

According to the literature, when the patient has the following beliefs and attitudes,
compliance is better (30,31):

- Susceptibility to the illness or its complications,

- The belief that the illness or complications of it can lead to severe consequences for
life,

- The belief that the therapy will decrease the effect and complications of illness

- Absence of obstacles like side effects, high cost, inaccessibility to therapy to engage in
the medical regimen.

Involvement of the spouse and family support

Support of family members and spouse towards the illness or the medical regimen is a very
important variable influencing compliance (21). Especially in pediatric populations, the
mother’s attitude and the physician are the real determinants (32,33,34). Disorganized family,
strife, and emotional turmoil lead to increase in risk for noncompliance (35,36). On the other
hand, social support and close and stable relationship in the family helps in compliance (37).

The Doctor-Patient Relationship

It is of vital importance that the patient and doctor have good communications. Agreement
about what is expected of the patient and dependence on instructions regarding therapy
increases compliance (22,38). Research indicates that compliance is more likely to be improved
1f (33,34,39):

-Expectations of the patient are being met
-There is a perception of warmth and empathy in the patient-doctor communication
-Explanation of diagnosis is made

-Addressing questions and concerns of the patient
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Psychiatric Factors

The ways in which patients characteristically deal with stress or illness may partially
determine their degree of compliance (21). Psychological aspects of the illness concept is a
variable in compliance. According to Lipowski, illness concepts can be described in eight
different ways whereby the individual gives meaning to their illness, injury or disability (25):
illness as challenge, illness as enemy, illness as punishment, illness as weakness, illness as
relief] illness as strategy, illness as irreparable loss or damage, illness as value.

Significance of illness depends on personal experience and knowledge. Perception of the
illness is predominantly conscious. However, this perception is also partly subconscious, and
can function as a cognitive nucleus affecting emotional or motivational responses (40).

Adequate information

Surveys show that satisfaction with information provided about illness and the medical
regimen can increase compliance. However, most patients indicate lack of information
provided in consultation (41, 42). On the other hand, patients remember about 60% of what
they have been told (8, 43). The information remembered depends upon salience and the time
in the consultation when it was imparted. The most likely words to be remembered are the first
things said (8, 44).

Special patient and disease groups

Different disecase conditions need different approaches when it comes to RDU and
compliance. Chronic illnesses should be handled individually due to their specific treatment
options, life style changes etc. Patients with chronic conditions have a higher rate of
noncompliance due to long-term and complex medical therapy that calls for changes in existing
behavioral patterns (43).

Examples of these chronic disease and studies related to them can be seen below:

Cardiovascular diseases

In the present day, one of the leading causes of death is cardiovascular disease. Researchers
estimate that some form of cardiovascular disease can be observed in one fifth of the
population. Noncompliance is a considerable reason for the increasing number of deaths related
to cardiovascular disease (43). For example, since in hypertension it is not subjectively
observable that the therapy improves the health situation of the patient the individual receiving
therapy tends to be noncompliant or only partially compliant (45).

Diabetes

Recent estimates indicate there were 171 million people in the world with diabetes in the
year 2000, and this is projected to increase to 366 million by 2030 (46). Resecarch suggests that
diabetes care is mostly performed by patients themselves, at a rate of 95%. More than simply
administering medication, diabetes necessitates complex and strict life style changes. In
addition to fairly rigid dictary and exercise plans, patients should be properly taking doses of
insulin and/or oral anti-diabetic medications (43). So, the complex nature of therapy leads to
high rates of noncompliance (8,43). Education about self care and convincing patients to
comply with medical regimens are highly essential for this patient group (47). Especially, foot
care, insulin taking and other crucial topics have to be focused on.
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Llderly and multiple chronic conditions

It appears extremely difficult to achieve RDU in this group. The existence of multiple
chronic conditions leads to poly-pharmacy (48). Polypharmacy can easily result in drug-related
problems (DRPs), including untreated indications, drug use without an indication, improper
drug selection, subtherapeutic dosage, overdosage, medication error, medication nonadherence,
drug interactions, adverse drug reactions, adverse drug withdrawal events, and therapeutic
failure (49).

In addition to these, elderly patients have difficulty in remembering, understanding the
therapy and reading written labels and prescriptions (50, 51). Noncompliance among elderly is
estimated it be high, because of the difficulties noted above. When the elderly individual has a
spouse, a family member or a care-giver to assist with their medical regimen, it improves the
compliance of this patient group (48).

Pharmacist interventions, home visits, medicine reminder cards, pill organizers, and
medication summaries can be beneficial in terms of therapy compliance in the elderly.
According to studies, interventions increase the compliance and decrease drug related problems
in elderly (49, 52).

Psychiatric disorders

One of the groups which can be hard to manage is the psychiatric group. Because generally,
they tend to be unaware about the need for therapy, compliance rates are very low. It has been
observed by researchers that when the condition is under control, the patient is more likely to
abandon the anxiolytic or depression treatment procedure (50, 53) Self-adjustment of the
dosage of benzodiazepines is another dangerous habit that patients on anxiolytics fall into
(54,55). Torun et al. observed that in patients with anxiety, when the effects of the medication
decrease, the compliance of the patient also decreases (56). In a study conducted in Turkey,
most patients with depression and anxiety admitted having been noncompliant. About 30% of
these noncompliant patients quit the therapy on the premise that “I can get by without
medication”. This shows that if patients feel better, the risk of noncompliance will manifest
itself. So these patients” compliance must be monitored frequently. Also, it is known that one in
seven of these patients stop taking medication because of the side effects (57). Interventions by
the pharmacist have positive effects on the patients using psychotropic agents (49).

AIDS (Acquired immune deficiency syndrome)

AIDS is a worldwide epidemic which has affected milions of people. It has quite a complex
drug therapy. Innovations in effective AIDS therapy including HAART (highly active
antiretroviral therapy) provides the possibility of significantly controlling the effects of AIDS.
Failure in treatment is mainly caused by low compliance rates with the HAART regimen (58).
Because of the complex nature of the disease and its therapy, patients struggle to understand the
importance of compliance to treatment. Abandonment of drug regimen due to side effects is
also possible, if the patient does not consider the life-prolonging effect of the regimen.
Education given by a pharmacist or other health care professional about the discase and the
therapy has vital significance in AIDS (43).

Pediatrics

A determinant of compliance in pediatric conditions is the parents attitude toward the
illness and the therapy. Actually, the patients are often passive due to dependence on an adult
care giver, and are less likely to follow a medical regimen than adults who are active in
managing their condition (59). Acceptance of the family improves compliance in pediatric
patients (60).
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REASONS FOR NONCOMPLIANCE AND IRRATIONAL DRUG USE

Noncompliance is a complicated problem which has many variables in itself. Due to this
variability, the reasons for noncompliance are numerous. The presence of one or more
variables, can lead to noncompliance to the medical regimen. Reasons for noncompliance can
be divided into groups to which the variables belong (6, 61):

Doctor and healthcare professional related reasons

At the top of the health chain is the doctor. Good communication between doctor and
patient is of vital importance, so that many of the reasons for noncompliance originating from
misunderstanding can be avoided.

Inadequate information about the disease, therapy options, medication etc. provided by the
doctor is an important factor. Not to check the patient’s understanding and recall can result in
noncompliance also (62,8). When the patients do not know the mechanism of action and
common side effects of the drug, they tend to abandon the therapy (8.48). The pressure to
shorten the consultation and avoid an in-depth investigation of the patients concerns is another
cause (63). The right atmosphere, warmth and empathy are important but are not always easily
achieved (8). Giving suboptimal time to the patient can trigger noncompliance (62).

Deficient training of the medical students can result in inappropriate prescribing. In addition
to this, to satisfy the patients’ expectations and demands for quick relief, health care
professionals can prescribe drugs irrationally (62). Lack of information about pharmacotherapy
in the clinical setting is a key issue (64). Mistakes in diagnosis and errors in the medication
regimen can also be a reason for irrational drug use and noncompliance (62). The patients’ lack
of trust in the doctor and the impression that she/he is not genuinely interested in them as
patients can be another reason for noncompliance (65).

Dispensing system and pharmacist related reasons

The dispensing of medication is a huge responsibility. The pharmacists as dispensers have
to be aware of this responsibility. A defective system for drug supply, and a disorganized
dispensing and counseling process can be a cause of noncompliance (62). In some countries
like Turkey, patients can buy drugs without the need of a prescription, and self medication is
practiced (7). Moreover, the presence of a large number of medications on the market is another
problem (62). Also pharmacists may advise inappropriate over the counter (OTC) medication
consciously (seeking profit) or unconsciously. Sometimes the patient does not want to use extra
drugs and can give up taking drugs, thus causing noncompliance (7).

Health System Related Reasons

It is really important that the health care facilities be easily accessible. Inadequate access to
medical facilities and care is attributed as a reason for poor compliance (66). Economic
problems of patients who do not have health insurance can also be a reason for irrational drug
use and noncompliance (43, 67). On the other hand it has been observed that in Turkey, people
with the health insurance can demand prescriptions from health care professionals more easily
and put pressure on the doctors to write prescriptions for them. (3, 7). Some of the items on the
prescription are reimbursable. Patients may ecasily give up using medicines which are
reimbursed. The government is perusing a policy of imposing restrictions on more expensive
medicines in order to reduce the drug budget. Each day more medicines are being excluded
from the reimbursable medicine list to reduce the somewhat needless burden of medical
expenses.
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Patient Related Factors

As real determinants of compliance, patient characteristics predominate. In general, none of
demographic factors such as age, marital status, living alone, sex, race, income, occupation,
number of dependents, intelligence, level of education, or personality type have been shown to
be consistently related to compliance (43). However, these factors can have a considerable
effect. Especially age and mental awareness are significant factors in the process of compliance
(3). Elderly patients have poor compliance rates as mentioned before (48, 51). Difficulty in
reading is another factor which might affect compliance. Unless the patient can read the label
on the medicine container, the directions for using the medicine, or even the prescription,
he/she is not likely to be compliant with therapy (51). Patient dissatisfaction, seen as active
questioning or being anxious about therapy, is also an indicator of noncompliance (3). When
the patients get ill, they tend to be anxious and anxiety can adversely affect cognition (8). The
habit of storing medicines in various places in the home may result in unintentional
noncompliance (68). Patients taking drugs for multiple chronic illnesses can easily get mixed
up and forget to take their medication (43).

It is of crucial importance that the patients understand what their problem is and what they
have to do to apply their therapy. The patients cannot comply with treatments unless they
clearly understand the treatment directions (51). They tend to forget a major proportion of the
information which they learnt during consultations with the health care professional (43). Belief
that side effects will occur, the drug is useless or the illness is unimportant etc. can be a reason
for noncompliance (65).

Disease Related Factors

Characteristics of the disease may affect the patient and their compliance with the therapy.
Acute diseases can get worse, if the proper treatment is not applied. However, it is especially in
chronic diseases where failure to comply can be seen more often. Compliance to therapy is
influenced by the nature of the discase such that patients tend to quit the medical regimen
unless they feel the symptoms of the disease. Diseases like hypertension which develop without
symptoms can be a reason for noncompliance (8,43). Due to long term or life-long treatment
needs, chronic patients can be noncompliant either partially or completely, depending upon the
state of the disease (57).

In psychiatric diseases such as anxiety and depression, patients are more likely to abandon
the therapy when they feel better (57).

Therapy or drug related factors

Features of the drug therapy can be the reason for noncompliance. Complex therapy and
long term usage are frequently cited as a cause for being noncompliant (66). Improper timing of
drug administration is more likely to occur if the medical regimen is complex and requires the
administration of several medications continually, or at unusual times during the day. This
situation can disturb the patient and can cause him/her to quit the medication or get confused
about the drugs (43, 69). Side-effects of the drugs are another big problem in compliance.
Intolerance of the side-effects can lead the patient to abandon the drug, especially if a multiple
drug regimen exists (69). In addition, factors such as, difficulties in swallowing, tableting errors
(pills which are too small or too big), bad taste, drugs which have passed the expiration date,
can result in noncompliance (65,66,69,70).

Besides this, generic substitution of the original drugs is an additional challenge for the
patients. The patients may feel insecure about the situation, and it was even observed that some
patients took the brand product as well as the non-branded substituted product at the same time
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(71). Also, some patients were of the opinion that cheaper generic drugs were counterfeit and
stopped taking their medication (72).

Drug Manufacturers Related Reasons

Sometimes, factors related to pharmaceutical companies can influence compliance.
Advertisements for OTC drugs can convince people to buy the product, but finally most of this
kind of OTC use results in the patient stopping taking the “real” medication (7). Promotional
activities of the pharmaceutical manufacturers may affect rational prescribing and also
compliance in turn (62, 73). The quality of the containers is an aspect often neglected, but a
study conducted in Texas University indicated that if patients do not like the container, they
may choose to keep the drugs elsewhere and consequently they may lose the information on the
label, and in the end noncompliance occurs (12). If the medication package insert, product
information leaflet and/or label of the medicine are not clear, then the patient cannot understand
the written directions and becomes confused (7, 65).

Environmental Reasons

The environment where the patient has lived and grown up may be a factor to be taken in
consideration. Family, friends and societies that have negative beliefs about drug use can
influence the patients’ usage. Discouragement of medicine taking is an important reason for
noncompliance (60). On the other hand, in a context where there is excessive medication use,
this can lead to irrational use of medication (66).

Above all, if the patients are elderly mentally or cognitively impaired, the presence of a
helper or a family member who remembers to collect their medications, decreases the rate of
noncompliance (7,51, 60). Also, if the patient is pediatric, the parents will determine the usage
of the medication and their attitudes will predominate. Noncompliance is inevitable, unless the
parents are aware of the importance of the therapy and the disease (59, 60).

STUDIES RELATED IRRATIONAL DRUG USE

Irrational drug use is a hazardous habit and as a consequence many different problems arise.
Ineffectiveness in treatment and lack of safety of the therapy, exacerbation or prolongation of
discase, distress and harm to the patient, increase in the cost of the therapy, and wastage of
resources are the main hazards caused by irrational drug use (62,74).

One study from Tanzania indicates that less than one in four patients correctly use
prescribed medical treatments (75). Reports exist from many developing countries describing
patterns of drug use in a range of health settings, including hospitals, health centers, private
practitioner practices, and pharmacies. These reports routinely highlight similar problems in
drug utilization: poly-pharmacy (due both to multiple prescriptions and the prescribing of fixed
combination drugs); too frequent and unnecessary use of antibiotics, injections, or vitamins; use
of incorrect medications to treat specific problems; and so forth (73, 76). In addition to these,
hoarding expired or surplus medicines in the home, taking or giving them to friends and family
members are frequently observed problems that may lead to accidental or inappropriate
ingestion (18, 70). Besides this, people can give advice about medicine to friends and family,
and vice versa patients can seek advice from family and friends who are not health-care
professionals. Use of medication without medical consultation may result in serious health
problems. In countries like Turkey, people can buy drugs without prescription (except for
controlled drugs), and so self-medication rates have been reported to be high, and can be the
cause of wasted resources, the emergence of resistant strains of microorganisms, and serious
adverse reactions and toxicity (3, 68). Drugs are purchased with and without prescriptions and
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are stored in different places in the home. Some places in the home are not suitable for keeping
drugs and can easily cause the degradation of the drug (68). Use of an ineffective or
inappropriate drug, for example antibiotics in upper respiratory tract viral infections, is also a
common problem. Usage of medication without any clear proven beneficial effect can cause
serious health related problem (7). Confusion over which medication is which is often seen
clderly (43). Unnecessarily use of expensive medications result in wastage of economic
resources (7).

There are some studies conducted in Turkey and other countries related to irrational drug
use as described briefly below (43):
Approximately 125,000 people with treatable cases die each vear in the USA because they do
not take their medication properly. A review of drug use indicated the following:
12-20% of patients use other people’s medicines.
Approximately 1/4 of all nursing home admissions are related to improper self-medication.
60% of all patients cannot identify their own medications.
14-21% of patients never fill their original prescriptions, neither do they get a repeat
prescription or refill the original prescription
30-50% of all patients ignore instructions concerning their medication.

In a study conducted in Saudi Arabia, 37% of Saudi houscholds indicated that they never
checked the expiration date of a medication prior to administration. Self-medication was
prevalent among houscholds participating in this study, with a mean of 20.6% of Saudi
households citing that family members took drugs prescribed for their friends or other family
members and 43.9% purchased medical products based on the advice of friends or family
members (77).

Ozcelikay et al researched drug usage of university students in Ankara. Results showed that
90.2% of participating students took medication without seeing a healthcare professional. Also,
13.1% of the participants said that they stopped taking medication when feeling better, and
disposed of the surplus medicines; 6.7% of students discontinue the therapy and give
medications to others, while 6.0% of them hoard surplus medicines (78).

Results of a study which was conducted in a university hospital in Ankara, showed that
28.6% of the patients discontinue the therapy before the specified time; 34.9% of them did not
read medication package inserts; and 28.3% of them did not check the expiry date of the drugs.
Drug use on the advice of relatives or friends was admitted by 25.6% of the participants and
22.6% of them gave advice to others. 44.8% of subjects said that they unused drugs at home
[18]. A study conducted in Kayseri in Turkey found that there was unused analgesic medication
in the houses of 84.6% of those surveyed. (79).

A study performed at two military bases in December 2006 concluded that 61.6% of the
respondents are fully compliant to treatment regimens; 18.6% of subjects complete all the
medications prescribed; 49.1% store medication and when expired dispose of them; 42.9% keep
the medications in a medicine cabinet or special drawer; and 42,2% keep them in refrigerator.
Moreover, 88.4% of the participants are sensitive about the expiration date of the medications
6).

An investigation conducted in different regions of the northern United Arab Emirates
concluded that 45% of the participants admitted using stored medicines without medical
consultation, while 55% of them only used drugs after medical consultation. Among the latter
group, only 57% of the participants completed the treatment course. The habit of sharing
medicines with family members, relatives and friends was cited by 86% of the sample studied
throughout the study period (68).

In Bangladesh a report of a small study at local level showed that polypharmacy rates are
quite high, and can cause serious health problems. Especially in drug supply, irrational drug use
continues to exist (73). A study from Belgium indicated that 1/3 of the medicines found at
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home are stored in unsuitable conditions. The patients are not aware that drugs can be casily
degraded if the appropriate storage conditions are not met (81).

A study conducted in the psychiatry deparment of a teaching hospital in Turkey among
patients taking medications due to anxiety and depresssion reported that 76.2% of anxiolytic
drug users and 51.4% of the antidepresssant users admitted that they had quit the therapy.
60.7% stated that they had a record of noncompliance. Of these noncompliant patients, 29.5%
stopped taking the medication on the premise that, “T can cope without medication”, and 14.3%
stopped the medication because of the side effects they experienced. The patients specifically
stated that when the they felt better, they stopped their medications. Some of them also
admitted that they changed the dosage of the medication by themselves without consulting a
healthcare proffesional, and they quit the therapy when they experienced side effects (57).

A research conducted among ¢lderly patients reported that 78% of the participants used
drugs that had helped their friend, 82% self-medicated, 32% were glad to use medication, and
that 27.3% of subjects kept their medications in an unspecified cabinet (48). In a study that
examined the medication awareness of a Turkish population, it was reported that 20% of the
population bought medication without prescription. They also stated that they bought
medication on the advice of friends, relatives, pharmacist-pharmacy technicians, or based on
their own experience (81).

Sorensen et al. studied risk factors via home visits in New South Wales and Western
Australia. During the home visit, irrational drug use was observed to be related to potential risk
factors which were identified as poor adherence, expired medications, multiple prescribers and
dispensers, medication hoarding, multiple storage locations of drugs, lack of a medication
administration routine, the presence of discontinued medication repeats, and the patient’s
understanding of generic versus trade names (82).

NONCOMPLIANCE, UNUSED DRUGS AND MEDICINE WASTAGE

With the increase in the number of patients with chronic diseases in the world, drug usage
has increased greatly. As a part of the global problem of irrational drug use, unused drugs and
medicine wastage are often neglected. However it is becoming a huge issue to handle.

Definition of an unused drug is “a drug which is purchased, whether according to a
prescription or not, but which is not administrated (83). Unused drugs compose a risk to public
health through poisoning and suicide when not protected, when allowed to accumulate in the
home and to pollute the environment through poor disposal (84). Hoarding is a habit can cause
unused drugs to build up in the home. Hoarding was defined in cases where multiple drugs
were retained in the home, particularly when drugs were no longer needed or had expired (82).

Hoarding and the related presence of the unused drugs at home finally leads to wastage of
the medication. The definition of medication wastage is “any drug product, either dispensed by
a prescription or purchased over-the-counter that is never fully consumed” (77). This
phenomenon may be because of the patients” poor compliance, excessive and irrational
prescribing, or the lack of control over the sales of prescription medications in the community
pharmacy (85, 86).

Medicine wastage not only causes unnecessary economical loss in the health system, it also
causes environmental pollution if the drugs are not disposed of properly, in addition to higher
suicide and poisoning rates. There are many studies indicating that living animates which were
exposed to medicine contaminated media underwent anatomical, physiological, reproductive
and behavioral changes (87).

Statistics related to unused and expired medicines can be summarized as follows (88):

* In the USA, in 2007, of the 4 billion prescriptions filled elderly patients wasted more
than $1 billion worth of drugs.
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» A major source of accidental poisoning of children results from medicines found at
home, and 36% of these cases occur in the grandparents”™ homes.

In Turkey, patients can buy many medications without a prescription. However, 70% of the
people with health insurance prefer to consult a doctor and apply pressure on the doctor to write
prescription which includes the drugs the patient wants. This pressure is often exerted to make
the doctor prescribe drugs that are believed to be useful ‘just in case’ they may be needed.
Doctors cannot resist this irrational pressure (89). The phenomenon also enhances the
accumulation of unused and waste medicines.

The number of studies related to unused and waste medicines has risen in the last decade.
Although medicine-return campaigns underestimate the real wastage, since people tend to flush
drugs down the toilet or dispose of them with household rubbish, they can be beneficial as a
reflection of real drug wastage (90). Some of the studies related to the subject can be seen
below:

In Great Britain, the incidence of medication wastage was found to be substantial.
Published research suggests that 50% of patients are noncompliant with the dosage of their
prescription medicines. According to the results, 51% of medicines in the household were not
currently being used. 40% of the medications found at home had expired. Another survey
indicated that each year nearly 33% of the population of England could not complete the course
of a prescribed drug regimen. In addition to this, nearly 25% of adults surveyed in the same
study admitted to having unused medicines in their homes (77).

Sorensen et al. studied medicine related risk factors using home visits, and found that the
average number of current medications taken by the patients in the study was 9.9; whereas the
average number of medications found in the home was 14.7 (82). A study conducted in Ankara
showed the result that the rate of unused drugs was 61.3% (6).

Leach et al. conducted a survey of prescribed medicines in homes in England and Wales.
The average home had 2-3 medicine containers; 56% of these drugs were being used currently,
6% of them were in occasional use, and 28% were never used. 20% of all oral antibiotics
identified in the study were found to be wasted (91).

If the problem is considered from an economic perspective, the cost of the medication
wasted and the proper disposal cost are extremely high. In addition, the utilization of medical
time is another indirect result. Governments, health care providers, and consumers have to work
together to find ways to control these unnecessary costs while continuing to provide quality
health care for their nations (77). The global view shows that medication waste is a huge
problem. Medication wastage is an extravagant burden on the economies of many countries.

The economic aspects of medicine wastage can be summarized in the light of the research
summarized below:

In Great Britain, the medicines returned to pharmacies each year for disposal is worth
around £230 million and it is estimated that a great deal more is disposed of by patients
themselves, often in environmentally harmful ways like being disposed of with household
rubbish or flushed down the toilets (74, 91). According to another report in England, the annual
value of unused medicine return was estimated to be £100 million in 2007 (8). However, this
figure almost certainly underestimated the full cost of drug wastage, as it is based only on
unused drugs that are actually returned (robust data). It is estimated that as much as 10 per cent
of all prescribed medications are wasted and this would mean up to £800 million worth of drugs
are wasted annually just in primary care. Moreover, the full cost of wastage is not just the cost
of the drugs themselves. Governments also have to pay for returned drugs to be destroyed (92).

A study conducted in Saudi Arabia and the Gulf countrics showed that families in Saudi
Arabia and other Gulf countries spent a total of $150 million on medications that were never
consumed (77). In another study conducted in Canada, antihypertensive drugs followed by
analgesics/anti-inflammatory agents were most commonly associated with medication wastage
in terms of total dollar value. The results parallel comparable studies conducted in Isracl and
Algeria (93, 94). In a relatively small state like Oklahoma, it is estimated that between $2.3 and
$7 million worth of unused prescription drugs are destroyed in nursing homes annually (77). As
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much as $1 million worth of prescription drugs arec wasted cach year in San Mateo County — a
small county in California, USA with a population of 718,451. This wastage is partly attributed
to patients dying or their medications being changed by health care professionals (95).

In 1996, a study conducted in Alberta, Canada calculated drug returns over a two month
period and noted that people making returns brought back an average of 60% of the drugs from
the original prescription drugs. The dollar value of these medicines was over $700,000 over a
two month period, when extrapolated to include the whole province (96). According to a
similar study from Houston, Texas conducted over a six month period in 2002 for oral tablets
and capsules alone, the wastage for the state was estimated at $53 million (97). Based on
research conducted in the United Kingdom in 2004, medication wastage was estimated at
between £30 and £90 million per annum (90). The Pharmaceutical Management Agency of
New Zealand assumed an expenditure of $565 million for medications in 2005 (98). 6% of this
value equates to the $34 million dollars potentially wasted in New Zealand [89]. In a survey
carried out in England and Wales, an estimate suggests that roughly £23 million of prescription
medication (%5-6 of the total) are wasted each year (91).

Public health expenditure was 13.7 billion TL (Turkish Liras) in 2002, while it increased to
35.3 billion TL in 2007. In the same years, the total Social Security Agency (SGK) health
expenditure was 7.6 billion TL and 20 billion TL respectively. Furthermore, in 2008 the SGK’s
health expenditures rose to 30 billion TL. In 2008, the market for prescription medicine
increased at a rate of 9 per cent to 12 billion TL (9.3 billion dollars). Drug expenditure per
person was $136 (7).

According to a report from the Ankara Trade Chamber about medication wastage, it was
assumed that 7% of unused drugs in pharmacies are disposed of because of expiration, while
60% of the medication kept at home expires without even being used. The cost of this medicine
wastage was around 500 million dollar in Turkey in 2006 (99).

In 2007, the value of drugs sold was $14 billion in Turkey and medication expenditure per
person was $200. Financing the social security foundations is a macroeconomic problem in
Turkey, and the SGK budget accounts for 8.6 billion TL of the total. The total drug-related
outlay of the SGK is around 40-50% of the whole SGK expenditure (6).

A cross-sectional study among elderly people in 2001 estimated that 2.3% of all drug costs
are related to medication wastage. In the USA, this would represent over $1 billion in
medication wastage in the elderly population (100). Considering that there is an aging
population, this value will be greater in the future.

To sum up, multiple studies investigating the presence of unused drugs highlight the high
global rate of wastage. Health authorities have to try to solve this problem immediately before a
permanent hazard results. To appreciate the real extent of medicine wastage, the economic
aspects of the problem should be reviewed.

CONCLUSION

To conclude, this review has sought to emphasize the reasons and factors impinging on
RDU, compliance. To improve RDU, doctors and pharmacists should be educated well enough
to accurately inform the public because many irrational drug-related problems can be solved by
education. The need of the public for relevant education should be highlighted. Pharmacists are
the most accessible health-care professional for the patient, and have an important role in
improving RDU habits and compliance. It is obvious that, improvement attempts in RDU will
also decline the waste of medicinal products and will help to save the environment.

164



Turk J. Pharm. Sci. 10(1), 15-170, 2013

REFERENCES

L.

2.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Nissen J, Current status of pharmacist influences on prescribing of medicines, Health-Syst
Pharm, 66(Suppl 3), 29-34, 2009,

What is clinical pharmacy Rrevised 04/2011; available at

http://escpweb.org/cms/Clinical pharmacy

Engin S, Tirk saglik sektoriinde ilag pazarlama bilesenleri, akiler ilag kullanimi ve klinik
eczacilik, Hali¢ University, Master thesis, Istanbul 2006.

Pharmacy intervention in the medication-use process. the role of pharmacists in improvig
patient safety; revised 09/2011; available at

http://www fip.org/files/fip/Patient%20Safety/PatientSafety AdvidShah pdf

Rational drug use: prescribing, dispensing, counseling and adherence in ART programs;
revised 06/2011; available at

http://www who.int/hiv/amds/capacity/ken_msh_rational .pdf

Gogeeldi E, Ugar M, Agikel CH, Tirker T, Hasdel M, Atag A, Evlerde artik ilag bulunma
siklig1 ve iligkili faktorlerin aragtirilmasi, TAF Prev Med Bull, 8(2),113-118, 2009.

Pmmar N, Adana ilindeki insanlann ilag kullanim aligkanliklari, Cukurova University,
Specialty Thesis, Adana, 2010.

Cushing A, Metcalfe R, Optimizing medicines management: From compliance to
concordance, Ther Clin Risk Manag, 3(6), 1047-1058, 2007.

Ley P, Satisfaction, compliance and communication, Br J Clin Psychol, 21, 241-254, 1982.

. Tuckett D, Boulton M, Olson C, et al., Meetings between experts — An approach to sharing

ideas in medical consultations, London: Tavistock ,1985.

World Health Organization. Adherence to long term therapies: evidence for action. 2003,
revised 06/2011; available at

http://www .who.int/chronic_conditions/en/adherence report.pdf

Homedes N, Ugalde A, Improving the use of pharmaceuticals through patient and
community level interventions Soc Sci Med, 52(1), 99-134, 2001.

Rational drug use: prescribing, dispensing, counseling and adherence in ART programs;
revised 06/2011; available at

http://www.who.int/hiv/amds/capacity/ken_msh_rational pdf

Levinson W, Kao A, Kuby A, Thisted RA, Not all patients want to participate in decision
making. A national study of public preferences, J] Gen Intern Med, 20, 531-535 2005.
Gambrill J. Commentary: proposals based on too many assumptions, BMJ, 319(7212), 783,
1999,

Swenson SL, Zettler P, Lo B, She gave it her best shot right away: Patient experiences of
biomedical and patient-centered communication, Patient Educ Couns, 61, 200-211, 2006.
Home R, Weinman J, Barber N, Eliot R, Morgan M, Concordance, adherence and
compliance in medicine taking, NCCSDO, 2005.

Ozkan S, Ozbay O, Aksakal FN, ilhan MN, Aycan S, Bir iiniversite hastanesine bagvuran
hastalarin hasta olduklarindaki tutumlar ve ilag kullanmim aligkanliklari, TSK Koruyucu
Hekimlik Bulteni, 4 (5), 223-237, 2005.

Haynes RB, A critical review of the "determinants" of patient compliance with therapeutic
regimens, In Sackett DL, Haynes RB (eds). Compliance with Therapeutic Regimens, Johns
Hopkins Press, Baltimore, pp 26-39, 1976.

Matthews D, Hingson R, Improving patient compliance - a guide for physicians, Med Clin
N Am, 61, 879-889, 1977.

Stoudemire A, Thomson T, Medication noncompliance: Systemic approaches to evaluation
and intervention, Gen Hosp Psychiatry, 5(4), 233-239, 1983.

Hulka BS, Cassel JC, Kupper LL, George CF, Communication, compliance, and
concordance between physicians and patients with prescribed medications, Am J Pub
Health, 66, 847-853, 1976.

165


http://escpweb.org/cms/Clinical_pharmacy
http://www.fip.org/files/fip/Patient%20Safety/PatientSafetyAdvidShah.pdf
http://www.who
http://www.who.int/chronic_conditions/en/adherence_report.pdf
http://www.who.int/hiv/amds/capacity/ken_msh_rational

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

36.

37.

38.

39.

40.

4].

42.

43.

44.

45.

46.

47.

48.

166

Esra CELIK, M. Nazl SENCAN, M. Philp CLARK

Charney E, Bynum R, Eldredge D, How well do patients take oral penicillin? A
collaborative study in private practice, Pediatrics, 40,188-195, 1967.

Schwartz D, Wang M, Zeitz L, Medication errors made by elderly, chronically ill patients,
Am J Public Health, 52,2018-2029, 1962.

Lipowski ZJ., Physical illness, the individual and the coping processes, Psychiar Med, 1,
91-102, 1970.

Dowell J, Jones A, Snadden D, Exploring medication use to seek concordance with ‘non-
adherent’ patients: a qualitative study, Br J Gen Pract, 52(474), 24-32, 2002.

Burshardt RL, Massey EB, Simpson TW, Ariail JC, Simpson KN, Polypharmacy:
Misleading, but manageable, Clin Interv Aging, 3(2), 383-389, 2008.

Curtis EB, Medication errors made by patients, Nurs Outlook, 9, 290-291, 1960.

Riley CS, Patients' understanding of doctors' instructions, Med Care, 4, 34-37, 1966.
Becker MH, The Health Belief Model and sick role behavior, Health Educ Monogr, 2, 409-
419, 1974.

Becker MH, Maiman LA, Kirscht JP, The Health Belief Model and prediction of dietary
compliance. A field experiment, J Health Soc Behav, 18, 348-366, 1977.

Becker MH, Drachman RH, Kirscht JP, Predicting mothers' compliance with pediatric
medical regimens, Pediatrics, 81, 843-854, 1972.

Francis V, Korsch B, Morris MJ, Gaps in doctor- patient communication, N Engl J Med,
280, 535-540, 1969.

Korsch B, Negrete V, Doctor/patient communication, Sri Am, 227, 66-74, 1972.

Elling R, Whittemore R, Green M, Patient participation in a pediatric program, J Health
Hum Behav, 1, 183-191, 1960.

Diamond MD, Weiss AJ, Grynbaum B, The unmotivated patient, Arch Phys Med, 49, 281-
285, 1968.

Davis MS, Eichhorn RL, Compliance with medical regimen: A panel study, J Health and
Hum Behav, 4, 240-249, 1963.

Waitzkin H, Stoeckle JD, The communication of information about illness, Adv
Psychosom Med, 8, 180-215, 1972.

Sencan NM, Wertheimer Al Levine CB, What determines the duration of patient
medication compliance in patients with chronic disease: are we looking in the wrong place?
Southern Med Review 4(2), 50-54, 2011.

Schussler G, Coping strategics and individual meanings of illness, Soc Sci Med, 34(4),
427-432,1992.

Ley P, Bradshaw PW, Kincey JA, Hays RD, Increasing patients’ satisfactions with
communications, Br J Soc Clin Psychol, 15, 403,1976.

Svarstad BL, The doctor-patient encounter, Dissertation Abstracts International 35-09,
6254-A, 1974,

Wertheimer Al, Santella Fabad TM, Medication Noncompliance: What we know, what we
need to learn, J. Pharm. Sci, 28, 207-214, 2003.

Ley P, Communicating with patients: improving communication, satisfaction and
compliance, Stanley Thornes, Cheltenham, 1997,

The cost of medication waste CPJ/RPC, 1997, revised 10/2011; available at

http://www napra.org/Content_Files/Files/wastecost. PDF

Wild S, Roglic G, Green A, Sicree R, King H, Global Prevalence of Diabetes: Estimates
for the year 2000 and projections for 2030, Diabetes Care, 27, 1047-1053, 2004.

Kartal A, Cagirgan MG, Tigli H, Giingor Y, Karakug N, Gelen M, Type 2 diabetic patients'
attitudes about care and treatment and factors affecting the attitudes, TAF Prev Med Bull,
7(3), 223-230, 2008.

Arpaci F, Acikel CH, Simsek I, Attitudes of drug use of an elderly population living in
Ankara, TAF Prev Med Bull, 7(6), 515-522, 2008.


http://www.napra.org/Content_Files/Files/wastecost.PDF

Turk J. Pharm. Sci. 10(1), 15-170, 2013

49.

50.

51.

52.

33.

54.

35.

56.

57.

38.
59.

60.

61.

62.
63.

64.

65.

66.

67.

68.

69.

70.

Hanlon JT, CI Lindblad, SL. Gray, Can clinical pharmacy services have a positive impact
on drug-related problems and health outcomes in community-based older adults? Am J
Geriatr Pharmacother, 2(1), 3-13, 2004.

Rush AJ, Mood disorders Treatment of Depression. Eds: Kaplan and Sadock: Kaplan and
Sadock's Comprehensive Textbook of Psychiatry, (7th ed.) Lippincot and Wilkins, New
York, pp 316-322, 2000.

Moisana J, Gaudeta M, Grégoirea JP, Bouchard R, Non-compliance with drug treatment
and reading difficulties with regard to prescription labelling among seniors, Gerontology,
48, 44-51, 2002.

Zermansky AG, Petty DR, Raynor DK, Freemantle N, Vail A, Lowe CJ, Randomised
controlled trial of clinical medication review by a pharmacist of elderly patients receiving
repeat prescriptions in general practice, BMJ, 323, 1340-1343, 2001.

Court T, The importance of compliance in the treatment of depression, United Behavioral
Health, 2004.

Schweizer E, Rickels K, Strategies for treatment of generalized anxiety in the primary care
setting, J Clin Psychiatry, 58(13), 27-33, 1997.

Cansever A, Genel tipta agiklanamayan bedensel belirtiler. Editor: Kogar IH, Erik¢i S,
Baykal Y: I¢ hastaliklar1 karar verme, GATA, Ankara, pp 77-89, 2002.

Torun F, Corapgioglu A, Yiiksel G, Poliklinige devami yordamak miimkiin mi? Yeni
Symposium, 41(3), 125-130, 2003.

Meri¢ M, Oflaz F, Treatment related thoughts based on health belief model and medication
nonadherence in patients who prescribed anxiolytics and antidepressants, TAF Prev Med
Bull, 9(5), 441-452, 2010.

Blakeslee D, Adherence to therapy, JAMA HIV/AIDS Newsline, 1998.

Patient Compliance. The Merck Manual of Diagnosis and Therapy. Sec 22. Clinical
Pharmacology, Chapter 301. Factors Affecting Drug Response. revised 06/2011; available
at http://www .merck.com

Lazaratou H, Anagnostopoulos DC, Vlassopoulos M, Tzavara C, Zelios G, Treatment
compliance and early termination of therapy: A comparative study, Psychother Psychosom,
75, 113-121, 2006.

Leventhal H, Cameron L, Behavioral theories and the problem of compliance, Patient Educ
Couns, 10, 117-138, 1987.

Ambwani S, Mathur AK, Rational drug use, Health Admin, 19(1), 5-7, 2007.

Epstein RM, Making communication research matter: What do patients notice, what do
patients want, and what do patients need? Patient Educ Couns, 60, 272-278, 2006.

Akict A, Ugurlu MU, Géniilli N, Oktay S, Kalaga S, Pratisyen hekimlerin akilcr ilag
kullanimi konusunda bilgi ve tutumlarinin degerlendirilmesi, Sted, 11 (7), 253-257, 2002.
Yang F, Dikici MF, Hastalarn tedaviye uyumu ve iletisim, Aile Hekimligi Dergisi, 2(3),
40-43,2008.

Busari OA, Olanrewaju TO, Desalu OO, Opadijo OG, Jimoh AK, Agboola SM, Busari OE,
Olalekan O, Impact of patients” knowledge, attitude and practices on hypertension on
compliance with antihypertensive drugs in a resource-poor setting, TAF Prev Med Bull
9(2), 87-92, 2010.

Karakurt P, Hacihasanoglu R, Yildirm A, Saglam R, Medication use among university
students, TAF Prev Med Bull, 9(5):505-512, 2010.

Sharif SI, Abduclkarem AR, Bustami HA, Haddad LI, Khalil DS, Trends of home drug
storage and use in different regions across the Northern United Arab Emirates, Med Princ
Pract, 19, 355-358, 2010.

Medicines use review: Understand your medicines. NHS, Revised 06/2011, available at
http://www nhsdirect. wales nhs.uk/language/Medicines%20Use%20Review%20-
%20Understand%20Y our%20Medicines%20-%20English.pdf

Seehusen DA, Edwards J, Patient practices and beliefs concerning disposal of medications,
J Am Board Fam Med, 19(6), 542-547, 2006.

167


http://www.merck.com
http://www.nhsdirect.wales.nhs.uk/language/Medicines%20Use%20Review%20%20Understand%20Your%20Medicines%20-%20English.pdf
http://www.nhsdirect.wales.nhs.uk/language/Medicines%20Use%20Review%20%20Understand%20Your%20Medicines%20-%20English.pdf

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

3l.

82.

83.

34.

85.

36.

87.

88.

89.

90.

91.

92.

168

Esra CELIK, M. Nazl SENCAN, M. Philp CLARK

Toverud EL, Generic substitution — A challenge for adherence in primary care and a reason
for mistakes in hospitals, The Open Conference Proceedings Journal, 1, 46-48, 2010.
Hakonsen H, Toverud EL, Special challenges for drug adherence following generic
substitution in Pakistani immigrants living in Norway, Eur J Clin Pharmacol, 67(2), 193-
201, 2011.

Ross-Degnan DR, Laing R, Quick J, Ali HM, Ofori-Adjel D, Salako L, Santoso B, A
strategy for promoting improved pharmaceutical use: The international network for rational
use of drugs, Soc Sci Med, 35(11), 1329-1341, 1992.

Concordance & wasted medicines — A report to Health Minister. Revised 06/2011,
available at http://www.appg.org.uk/pdf/Concordance wasted medicines Jul 00.pdf
Quick JD, Laign RO, Ross-Degnan DG, Intervetion research to promote clinically effective
and economically efficient use of pharmaceuticals: The international network for rational
use of drugs, J Clin Epidemiol, 44 (Suppl 2):57S-65S. 1991.

Chumney EC, Robinson LC, The effects of pharmacist interventions on patients with
polypharmacy, Pharm Pract, 4 (3), 103-109, 2006.

Abou-Auda HS, An economic assessment of the extent of medication use and wastage
among families in Saudi Arabia and Arabian Gulf Countries, Clin Ther, 25(4), 1276-1292,
2003.

Ozcelikay G, Asil E, Kése K, A study on seeing a physician and self-medication habits of
the students of Ankara University, J] Fac Pharm Ankara, 24(1), 21-31, 1995.

Balar E, Giin I, Oztirk Y, Kayseri’de 7 saglik ocagi bolgesi’nde halkin agr kesici
bulundurma ve kullanim o6zellikleri, 8 Halk Sagligi Gunleri. Halk Sagligi ve Sosyal
Bilimler Bildiri Ozetleri. pp 59, 23-25 Haz. 2003, Sivas.

De Bolle L, Mchuys E, Adriaens E, Remon JP, Van Bortel L, Christiacns T, Home
medication cabinets and self-medication: a source of potential health threats? Ann
Pharmacother, 42(4), 572-579, 2008.

Sorensen L. Stokes JA, Purdie DM, Woodward M, Roberts MS, Medication management
at home: medication-related risk factors associated with poor health outcomes, Age
Ageing, 34(6), 626-632, 2005.

Marchiset-Ferlay N, Sauvant MP, Jaffeux P, Manhés G, Leblanc N, Coste F, Andriollo O,
Gerbaud L, Profils et motivations des personnes déposant des Médicaments Non Utilisés
(MNU) dans les officines du Puy-de-Dome (France), Sante Publique, 16(3), 435-446, 2004,
Mackridge AJ, Marriott JF, Returned medicines: waste or a wasted opportunity? J Pub
Health, 29(3), 258-262, 2007.

Potter M, Medication compliance-a factor in the drug wastage problem, Nurs Times, 77(6)
(Suppl 5), 17-20, 1981.

al-Nasser AN, Prescribing patterns in primary healthcare in Saudi Arabia, DICP, 25, 90-
93, 1991.

Celik E, Poyraz A, Sencan N, Clark PM, Atik ilaglar ve gevreye etkileri. 10. Tirkiye
Eczacilik Kongresi Bildiri Kitabi, pp 433,437, 30th September — 3rd October 2010,
Ankara.

Mireles CM. Unused and expired medicines: A national pandemic. The Journal Of
Ecologically Sustainable Medicine, pp 40-42, Spring/Summer 2007.

Sermet S, Akilcr ilag kullaniminda dis hekimi ve eczacinin rolii, Marmara University,
Master Thesis, Istanbul, 2008.

Braund R, Ching Yi, Jung J, Identification and quantification of medication returned to
Otago pharmacies, NZFP, 34(4), 258-262, 2007.

Leach RH, White PL, Use and wastage of prescribed medicines in the home, J R Coll Gen
Pract, 28(186): 32-6, 1978.

Report by the comptroller and general. Prescribing costs in primary care. NAQ National
Audit Office, 2007.

Yosselson S, Superstine E, Drug utilization patterns in Isracl, Drug Intell Clin Pharm, 11,
678-680, 1977.


http://www.appg.org.uk/pdf/Concordance_wasted_medicines_Jul_00.pdf

Turk J. Pharm. Sci. 10(1), 15-170, 2013

93.

94.

95.

96.

97.

98.

99.

Bezzaoucha A. Drug consumption in Angiers (Algeria) according to a survey of families.
Therapie, 48, 503-508, 1993,

Ernde L, Program to recycle surplus medicine - County to benefit from reduced drug costs,
Revised 06/2011, available at

http://www insidebayarea.com/portlet/article/html/fragments/print_article jsp?article=3538
16

Cameron S, Study by Alberta pharmacists indicates drug wastage a "mammoth" problem,
CMAI, 155(11), 1596-1598, 1996.

Daniszewsi R, Langley C, Marriott J, Wilson KA, Clewes P, Wilkinson M, An
investigation of medicines returned to general practitioners and community pharmacies, Int
J Pharm Pract, 10(Suppl), R42, 2002.

Pharmaceutical Management Agency. Annual Review. Revised 06/2011, available at
http://www.pharmac.govt.nz/pdf/ARev05 pdf

Ozata M, Aslan S, Mete M, Rasyonel ilag kullaniminin hasta giivenligine etkileri, 2nd
International Patient Safety Congress, pp 531-542, 25th-29th March 2008, Antalya.
Morgan TM, The economic impact of wasted prescription medication in an outpatient
population of older adults, J Fam Pract, 50, 779-81, 2001.

Received: 14.11.2012
Accepted: 20.02.2013

169


http://www.insidebayarea.com/portlet/article/html/fragments/print_article
http://www.pharmac.govt.nz/pdf/ARev05.pdf

