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A B S T R A C T

Background: The COVID-19 outbreak had significant global healthcare implications, including the use of medi-
cations. This is specifically evident in the surge in use of some medication and a decline in the use of others. As a
result, some medications end up unused, which may have subsequent health, economic, and environmental
impacts.
Aim: To explore patients' insights into unused medications during the COVID-19 outbreak.
Materials and methods: Semi-structured interviews were conducted with 30 patients attending various public and
private healthcare facilities in Qatar between January and July 2021. A thematic analysis approach was utilized,
with 2 researchers independently analyzing, comparing, and discussing the coding. The resulting themes were
further discussed in research group meetings until a consensus was reached.
Results: Seven themes emerged: awareness of unused medications and their impacts on health, economy, and the
environment; barriers contributing to nonadherence/unused medications; sources of medications; factors facil-
itating medication use; patients' behaviors toward donated medications/reuse; patients' awareness of medication
storage requirements; and patients' desire to appropriately dispose of unused medications.
Conclusion: The COVID-19 outbreak disrupted medication supply and adherence, resulting in an increase in
unused medications and inappropriate disposal. Adherence is crucial for improving patients' health and pre-
serving medications. Implementing mail-return systems for unused medications could be a viable solution during
disease outbreaks.

1. Introduction

The existing disparities in healthcare services have further expanded
with the outbreak of coronavirus disease 2019 (COVID-19).1 These
disparities are exacerbated by the healthcare system's focus on COVID-
19 cases rather than other medical conditions, difficulty lies in access-
ing medical care, limited financial resources,2 and the dualistic impact

of social media.3 As a result, there has been an increase in medication
sales in several regions around the world since the start of this crisis.4

This is evident in the overuse of antiviral medications while antibacte-
rials remain underused,5 and the stockpiling of over the counter (OTC)
medications to treat symptoms similar to those of COVID-19 infection.6

Various barriers have been identified at different levels, including pa-
tient, healthcare provider (HCP), and drug manufacturing/promotion
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levels, that contribute to medication underuse. Unused medications may
result from patient or prescriber behaviors or from the pharmaceutical
form of the medication itself.7 For example, rectal mesalamine was not
adhered to, in addition to busy lifestyles,8 and homosexual men prefer a
gel over a suppository as an antimicrobial owing to its feelings and for
sexual pleasure.9 As one of the main barriers, medication nonadherence
is a well-known, expanding, and costly burden worldwide,10 leading to
worsened health conditions and resource wastage.11 The COVID-19 has
further exacerbated existing nonadherence, particularly among elderly
and low-income communities.12 Irrational production and over-
prescribing of medications can also contribute to unused medications
and subsequent waste.13 Differences between generic and branded
medications, such as appearance, may deter patients from using generic
medications when prescribed.14 Additionally, oversized medication
packages can be a barrier to completing a medication regimen as pa-
tients may receive more medication than necessary, and only use a
portion of it. Medications may also go unused due to low-quality pre-
scribing practices resulting from irrational medication promotion.15

Direct-to-consumer pharmaceutical advertising (DTCPA), common in
the U.S. and New Zealand,16 can influence medication use positively or
negatively17 and is considered controversial. They induce the purchase
of costly medications, waste time in doctors' offices, and may further
give unexpected discouraging therapeutic results.18 Unethical DTCPA
on Arabic satellite channels may fail to provide information on medi-
cation side effects while claiming their effectiveness.19 The resulting
unused medications are often disposed of inappropriately,20 or kept at
home, posing a health risk to children during the COVID-19 lockdown.21

In Qatar, the healthcare system includes public (the tertiary Hamad
Medical Corporation (HMC) and the Primary Healthcare Corporation
(PHCC)) and private medical care. Medications are free for Qatari citi-
zens and require a copay for residents in public healthcare facilities.22,23

Unfortunately, policies regarding the return of unwanted medications
are not well-known to the public.24 However, adherence to medication
regimens improved when telemedicine was effectively utilized during
the COVID-19 outbreak.25 Given the above generalizations and in
context of the Qatar healthcare system, this study aimed to explore
patients' insights into unused medications during the COVID-19
outbreak with a view to understand how patients can be engaged to
reduce these commodities and their health, economic and environ-
mental impacts.

2. Materials and methods

This qualitative study utilized a semi-structured interview guide with
open-ended questions. Adult patients waiting to collect their medica-
tions from 12 healthcare centers in Qatar were conveniently selected
and interviewed between January and July 2021. Similar to other
qualitative studies,26,27 a data saturation point was reached with a
sample size of 30 participants. At this point collecting new data ceased to
generate new insights.

Considering the impact of the COVID-19 outbreak, the researchers
developed an English/Arabic interview guide, which was piloted with
20 patients, who were not part of the study. After experts and peers in
the fields of pharmacy practice and social and administrative pharmacy,
reviewed the questions and answers, necessary modifications were
made, and the interview guide was finalized.

2.1. Data Analysis

A thematic analysis approach28 was employed. All interviews were
audio recorded, primarily conducted in English, with a few exceptions in
Arabic, which were later translated to English by a qualified interpreter.
Using the TaguetteR software program, the researchers transcribed in-
terviews to generate codes, which were then compared and grouped into
themes. Two researchers independently analyzed, compared, and dis-
cussed the coding of the first transcript until consensus was reached.

They, then exchanged transcript codes, and resolved any differences.
Both researchers categorized the codes into sub- and key themes. These
themes were further discussed in research group meetings until a
consensus was reached. Cohen's kappa statistic was used to measure the
inter-rater reliability, i.e., the level of agreement between the two re-
searchers, who classified each item into mutually exclusive categories.

The formula for Cohen's kappa is as follows:

k = (po–pe)/(1–pe)

where:
po: Relative observed agreement among researchers.
pe: Hypothetical probability of chance agreement.
k = (0.87–0.5)/ (1–0.5).
k= 0.74, which indicates a substantial level of agreement among the

researchers.

3. Results

3.1. Sociodemographic data of the respondents

A total of 30 patients (17 males and 13 females) with diverse pro-
fessions (students, housewives, vocational education, academic educa-
tion, retired) were individually interviewed for an average of 20 min
(Table 1).

3.2. Key themes identified

Seven key themes were identified from the patients' quotes on un-
used medications during the COVID-19 outbreak. These are: patients'
awareness of unused medications and their health, economic, and
environmental impacts; barriers leading to nonadherence/unused

Table 1
– Respondents' sociodemographic data.

Respondent No. and Profession Gender Age Median age

Students
1. Student (university) Female 24 26
10. Student (university graduate) Male 28
21. Student Male 26
23. Student Female 26
30. Student (graduate) Female 22
Housewives
2. Housewife Female 35 35
3. Housewife Female 44
11. Housewife Female 35
Vocational education
4. Laborer Male 40 43.5
12. Laborer Male 35
15. Laborer Male 40
18. Laborer Male 35
8. Watchman Male 48
16. Shopkeeper Male 49
19. Tailor Male 52
22. Machine operator Male 47
Academic education
5. Engineer (Architect) Male 55 40
13. Engineer Female 41
6. Lab technician Female 29
7. Employee Female 46
17. Employee Female 39
27. Employee Male 47
28. Employee Male 34
9. Teacher Male 52
14. Teacher Female 33
25. Librarian Female 34
26. Business manager Male 50
29. Secretary Female 33
Retired
20. Retired man Male 62 63.5
24. Retired man Male 65
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medications; sources of medications; facilitators of medication use; pa-
tients' behaviors toward donated medications/reuse; patients' awareness
of medication storage conditions; and patients' desire to appropriately
dispose of unused medications (Table 2).

4. Discussion

This study explores patients' insights into unused medications during
the COVID-19 outbreak. Seven key themes were identified: patients'
awareness of unused medications and their impacts on health, the
economy, and the environment; barriers leading to nonadherence/un-
used medications; sources of medications; facilitators of medication use;
patients' behaviors toward donated medications/reuse; patients'
awareness of medication storage conditions; and patients' desire to
dispose of unused medications appropriately.

The COVID-19 outbreak significantly decreased adherence to
chronic medications due to difficulties accessing professional opinions
during the lockdown, shifting focus to COVID-19 prevention and treat-
ment medications, and increased isolation and depression. Depression
and reduced well-being were evident as a result of isolation during the
COVID-19 outbreak.29 A study found that many of the in-case-needed
medications have been stockpiled by the public since the COVID-19
outbreak.30 These reasons led to an increase in unused medications at
home. In addition to the freely available or co-paid medication policy,
during this outbreak, social media created a state of panic-buying of
medications that eventually accumulated at home. Similarly, a previous
study revealed that social media plays a role in the emergence of
medication-related panic-buying behaviors.31 Medications are free for
Qatari nationals and are at low cost for residents.22,23 On the one hand,
this is good for healthcare, especially for the needy, but could encourage
both prescribers and patients to waste these commodities. Furthermore,
some patients may perceive no harm in leaving medications unused.
This misperception could be due to the fact that these medications are
free. Direct co-payments have been shown to reduce medication use.32

Access to medications and insurance services are considered to be a
significant factor in medication use.7 Unlike in the Qatar public
healthcare sector, the medical insurance seen in the private sector seems
to contribute to unused medications at patients' end, as it may incen-
tivize some HCPs to prescribe additional medications unnecessarily in
return.

Direct-to-consumer pharmaceutical advertising (DTCPA) is contro-
versial, but can help patients adhere to medications.33 Previously, a
Kuwaiti study identified barriers to medication adherence in patients
with diabetes, such as poor awareness and beliefs about the disease and/
or medications, self-confidence in the ability to manage the disease,
social stigma, insights regarding social and professional support, and
healthcare services.34 Poor adherence can also be caused by complicated
treatment regimens and inaccessibility to doctors.35 The current study
identified almost all of these barriers, with the inability to seek medical
attention exacerbated during the unprecedented COVID-19 outbreak,
which may have led to self-medication, sharing, and stockpiling of
medications. In Qatar, particularly during the COVID-19 outbreak, pa-
tients may imitate others' online purchases of medications, leading to a
buildup of unused medications. Misuse of medications, including
sharing them with others, can result in ineffective treatment and wasted
medications. The COVID-19 outbreak highlights the importance of
promoting medication adherence to improve health outcomes and
reduce unnecessary waste and subsequent health, economic, and envi-
ronmental impacts, such as, child poisoning and an increase in microbes
resistant to medications.36 These impacts were also mentioned by the
study participants. Therefore, a medication box should be kept in a safe
place away from children until it is used or disposed of appropriately.

This study found that beliefs in traditional/herbal remedies may
contribute to medication underuse. Similarly, in a systematic review and
meta-synthesis of 34 qualitative studies, medication-related beliefs were
a common theme associated with reduced adherence.37 There has been

Table 2
– Key themes indicating patients' insights into unused medications during the
COVID-19 outbreak.

Key themes Representative quotes

1. Awareness of unused medications and
their health, economic, and
environmental impacts.

“I think they are the medications that are
remaining or unneeded.” ‘Respondent
1: a 24-year-old university student’.
“Any drug in the house, people stop or
delay using it, like cough syrup, which I
didn't complete because it is bitter.”
‘Respondent 2: a 35-year-old
housewife’.
“They are dangerous for kids and pets. I
keep them in case of need. My children
like colorful things and when they see
medicines… they like to taste, but I know
it is not safe.” ‘Respondent 3: a 44-
year-old housewife’.
“Maybe they endanger animals and
soil… I am not sure… or may fertilize the
soil… sorry no idea.” ‘Respondent 4: a
40-year-old laborer’.
“Oh yes, I admittedly have many at
home, but I or a family member may
need one day… in case of emergencies
such as the COVID-19… I believe every
home has medications, some under use
and others not.” ‘Respondent 5: a 55-
year-old architect’.
“Never mind if a person has gotten
medications in the home which are not
used at present… the only important
thing is that these dangerous items must
be kept away from kids and from
recreational use.” ‘Respondent 6: a 29-
year-old lab technician’.

2.Barriers leading to nonadherence/unused
medications:
2.1 Patient-related barriers:
2.1.1 Sociodemographic (sex, age,
education, etc.)
2.1.2 Psychological/medical status
(unprecedented COVID-19 outbreak,
improvement of medical conditions,
depression, motivation)
2.1.3 Insensitivity/irresponsibility
toward waste of free/copay medications
and inappropriate disposal.
2.1.4 Perceptions/beliefs/preferences
2.1.5 Other (change of lifestyle,
forgetfulness)
2.2 Medication-related barriers:
frequency, duration of therapy, multiple
medications, side effects, and use of
alternatives (herbals, cupping, spiritual
remedies),
2.3 Provider-related barriers:
telemedicine, miscommunication,
change in medications, inclusion in
decision making.
2.4 Healthcare system-related barriers:
free/copay medications, lack of
guidelines, and so forth.
2.5 Societal-related barriers: social/
family support, cultural beliefs, and so
forth.

“I and my husband use almost the same
medications; we actually use them
regularly because we schedule to take
them at the same time. We brought in
some more medications in case the supply
might have become difficult during the
COVID-19 outbreak.” ‘Respondent 7: a
46-year-old employee’.
“I have problems with my heart… I take
Amlo 5 for that… doctor told me to take
aspirin, too, but I rarely do that because I
forget, or I take garlic because a relative
uses the same thing.” ‘Respondent 8: a
48-year-old watchman’.
“Sometimes I forget or otherwise I am not
home so skipping some doses.”
‘Respondent 9: a 52-year-old teacher’.
“In the beginning, I did not use the
asthma diskus, but a relative pharmacist
showed me. I hate the taste and size of
tablets.” ‘Respondent 10: a 28-year-old
university graduate’.
“People with financial difficulty may
skip some doses to save medicines or go
to a pharmacy directly… I think people
with low education may not understand
that we have to finish all antibiotic
tablets. I personally when I read about
side effects, I stop or use medicines
rarely.” ‘Respondent 13: a 41-year-old
engineer’.
“Ladies in general and I find that in
myself, they prefer herbals, especially
during pregnancy. Do you think this may
prevent the use of normal medicines? I
find it so.” ‘Respondent 14: a 33-year-
old teacher’.
“Obviously, we or let us say some people
leave medicines on improvement of our
sickness.” ‘Respondent 15: a 40-year-
old laborer’.

(continued on next page)
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Table 2 (continued )

Key themes Representative quotes

“Due to a medical condition, depression,
I miss a lot of doses… I sometimes take
more than needed… I know it is wrong,
but I cannot help it.” ‘Respondent 16: a
49-year-old shopkeeper’.
“It is not always that knowledge controls
things. We in several times, and for ages
know best, but act against that. My
community knows why we should adhere
to doctors' guidance, and they still waste
medicines because they are
irresponsible.” ‘Respondent 17: a 39-
year-old employee’.
“In my home country, we are used to
going to temple for relief of stress and
disease. Some of us, even here in Qatar,
believe in spiritual therapy and therefore
use little of drugs.” ‘Respondent 18: a
35-year-old laborer’.
“Lots of people like me, forget to
consume medicines daily or as given by
doctors. You know this happens when I
use my inhaler… I am supposed to use it
regularly, but when I feel fine… I leave it
behind when on short leave, but I
continue with the other one… it is called
Ventolin.” ‘Respondent 19: a 52-year-
old tailor’.
“With 7 medicines I bimonthly get from
HMC (Hamad Medical Corporation), I
take 4 or 5 regularly and skip the other…
I did not notice any change if I use or
not.” ‘Respondent 20: a 62-year-old
retired man’.
“Frankly, I cannot finish Claril because it
hurts my stomach. I got bad gastritis… I
think it may help if I take it as syrup or I
will ask doctor to change it.”
‘Respondent 21: a 26-year-old
student’.
“I have just settled in Doha; I find life
difficult with the language barrier. Once I
had a meeting with a physician, we
couldn't communicate very well… I speak
mainly Tamil… the story is long…
finally, I didn't like the approach… I
think this affected my medication taking.
I also think that the doctors in private
clinics take care of their patients better
than in public ones which would also
affect medication taking, but on the other
hand private pharmacies help in
accumulation of medications because of
overselling” ‘Respondent 22: a 47-year-
old machine operator’.
“Due to the lockdown during the COVID-
19, it is difficult to see a doctor, so we
simply purchased medications online or
from pharmacy” ‘Respondent 1: a 24-
year-old university student’.
“I heard about free medications… I pay
little for medications. I pay attention to
using my medications. My father is not
regular on medicines… may be due to
side effects or not bothering about almost
free medicines form the primary
healthcare centers. In case of not using
them, we throw in garbage”
‘Respondent 23: a 26-year-old
student’.
“As you see son… I'm not able to take my
tablets. Most of the time, my wife or
daughter helps me, and I struggle when
they aren't around… I may miss some
doses when I am alone. I hate drugs and
being alone.” ‘Respondent 24: a 65-

Table 2 (continued )

Key themes Representative quotes

year-old retired man’.
In response to impacts of social media
and others on medication
accumulation and use:
“It is cool, especially during this COVID-
19 outbreak. My wife usually purchases
only items, including medicines and
dietary supplements for hair and skin,
but this time she got different flu drugs.
She said it is worth trying that because
her friends tried them. She has a pile of
those medicines.” ‘Respondent 25: a 34-
year-old librarian’.
“Well, I know many products are out
there for promotion, but they little
work… I disbelieve online promos, but I
can try OTC medicines if recommended
by somebody I trust. No or rarely is there
a medical person to ask for advice.”
‘Respondent 26: a 50-year-old
business manager’.
“Depends on its attractiveness and what
people say… I usually wait till a product
is liked by others… never rush baby”
‘Respondent 27: a 47-year-old
employee’.
“At first, things were hard, we bought
medicines online or shared with relatives
and neighbors, but then we
accommodated, and drugs are supplied
by local pharmacies and delivered by
Qatar post to homes.” ‘Respondent 28:
a 34-year-old employee’.
“We managed to get medicines from the
public pharmacies, but the appointments
schedules keep changing many times. I
think some people take medicines by
themselves from a nearby pharmacy.”
‘Respondent 29: a 33-year-old
secretary’.
“I, my family and neighbors stockpiled
vitamin C and zinc and some other
medicines, such as Panadol, for
emergencies. I know some residents who
imported some coronavirus medicines
from their countries.” ‘Respondent 7: a
46-year-old employee’.

3. Sources of medications:
free/copay, shared or online
medications.

“With 7 medicines I bimonthly get from
HMC (Hamad Medical Corporation), I
take 4 or 5 regularly and skip the other…
I did not notice any change if I use or
not.” ‘Respondent 20: a 62-year-old
retired man’.
“I have just settled in Doha; I find life
difficult with the language barrier. Once I
had a meeting with a physician, we
couldn't communicate very well… I speak
mainly Tamil… the story is long…
finally, I didn't like the approach… I
think this affected my medication taking.
I also think that the doctors in private
clinics take care of their patients better
than in public ones which would also
affect medication taking, but on the other
hand private pharmacies help in
accumulation of medications because of
overselling” ‘Respondent 22: a 47-year-
old machine operator’.
“I heard about free medications… I pay
little for medications. I pay attention to
using my medications. My father is not
regular on medicines… may be due to
side effects or not bothering about almost
free medicines form the primary
healthcare centers. In case of not using
them, we throw in garbage”

(continued on next page)
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expanded use of herbal medications worldwide for several reasons.38

One of these reasons could be that people have the perception that
natural medications are non-toxic or less expensive, and this could be a
barrier to disusing conventional medications. For many communities,
using of herbal medications to treat COVID-19 infection was an option.39

Approximately 286 natural substances have been used since medieval
times in the Levant for medical treatment40; comprehensive studies and
trials of these remedies are warranted to determine their safety and
efficacy.

Distant communication between HCPs and patients, i.e., telemedi-
cine performed during the outbreak, helped in many cases related to
COVID-19 infection but affected adherence, according to the study
participants. This is contrary to a previous study in Qatar.25 Telemedi-
cine is not expected to create a strong relationship between HCPs and
patients, and therefore may affect their adherence. Similarly, experi-
ences with medications, the nature of the relationship between patients
and HCPs, patients' beliefs, and medication costs compromised adher-
ence.41 Some patients may benefit from seeing a pharmacist to adhere to
their medications.42 The same concept was mentioned by the current
participants, but they used online or telephone communication instead
of face-to-face communication due to the lockdown caused by the
COVID-19 outbreak. Tailored telemedicine with optimal follow-up care
could help improve adherence.

In many Arab countries, negative notions, such as that medications
are harmful, HCPs overprescribe, and patients cannot tolerate the side
effects of medications, are barriers to adherence.43 Overprescribing,
particularly in the private sector of Qatar, was noted by some partici-
pants in the current study. Similarly, a Chinese study revealed that
medications are unlikely to be completely used because many

Table 2 (continued )

Key themes Representative quotes

‘Respondent 23: a 26-year-old
student’.

4. Facilitators to adherence/medication
use:
4.1 improving awareness to minimize
unused medications.
4.2 controversial social media.
4.3 improving patient and HCPs
communication (tailored telemedicine
when in outbreak)
4.4 Sensitizing patients to medication
price and risks of unused medications.

When responding to whether doctors
explain how medication should be
taken, respondents said: “Yes, almost
always… a few times a doctor says, a
pharmacist will explain to you.”
‘Respondent 11: a 35-year-old
housewife’.
“Pharmacists are always the ones who
give details on medicines.” ‘Respondent
12: a 35-year-old laborer’.
When responding to impact of
education on minimizing unused
medications “Yes, education helps. I
think education by attractive ways like
nice promo on the streets.” ‘Respondent
27: a 47-year-old employee’.
“Education of the young generation is a
good idea I think… they understand
better.” ‘Respondent 20: a 62-year-old
retired man’.
- Additional respondents' suggestions
to minimize unused medications:
“The Ministry of Health can do
something like telling people and patients
of their negative effects and calling for
studies.” ‘Respondent 25: a 34-year-
old librarian’.
“Repetition of drug supply is
problematic. Patient information must be
available in private and HMC hospitals.”
‘Respondent 19: a 52-year-old tailor’.
“Online service of pharmacists to review
medicines from time to time with
patients.” Respondent 30: a 22-year-
old graduate’.
“Supply of small quantity of drugs, I
think should be allowed in some cases.”
‘Respondent 17: a 39-year-old
employee’.

5. Patients' behaviors toward donated
medications/reuse.

Responses regarding donating or
receiving unused medications:
“If it suits me why not. Generally, I give
out unneeded medicines to relatives.
However, I like to get fresh medicines.”
‘Respondent 27: a 47-year-old
employee’.
“People get medicines freely from
pharmacies… for some people…this is for
laborers for FIFA World Cup may be
helpful… they have no extra money for
medicines.” ‘Respondent 30: a 22-year-
old graduate’.
“We have good enough medicines so how
about sharing with people in poor places
like displaced people.” ‘Respondent 16:
a 49-year-old shopkeeper’.

6. Patients' awareness about medication
storage conditions.

In response to awareness and source of
information about medication storage:
“From the pack I guess.” ‘Respondent
29: a 33-year-old secretary’.
“I rarely ask questions such as this about
storage. A pharmacist nearby my house
tells me about details like these.”
‘Respondent 30: a 22-year-old
graduate’.

7. Patients' desire to appropriately dispose
of unused medications.

“I know most people put them in the
trash. Although people do that, I don't
think it's alright.” ‘Respondent 30: a 22-
year-old graduate’.
“I guess they must be gathered decently.
The government should take care of
that.” ‘Respondent 11: a 35-year-old
housewife’.
“If the place is not far or it is secure.”

Table 2 (continued )

Key themes Representative quotes

‘Respondent 12: a 35-year-old
laborer’.
“They should allow us to return
unwanted drugs when we go to medical
appointments in the center; they should…
doctors should discuss with us about
medicines old and new. As in
telemedicine, we can return them via
mail” ‘Respondent 3: a 44-year-old
housewife’.
In response to a question regarding
patient information leaflet
(medication package insert) having
mandatory text advising patients on
the proper disposal of unwanted/
unused medications, respondents said:
“Yes, yes, it is necessary. Please, this
should be in different languages for
people speaking Hindi and Malayalam,
etc.” ‘Respondent 29: a 33-year-old
secretary’.
Opinions about an unused medication
collecting point near you:
“Definitely, I like that. I think all people
would like that.” ‘Respondent 7: a 46-
year-old employee’.
“Tracking medicine use is seen by some
pharmacies, by sending reminders. The
collection boxes near Almeera
departmental stores and other public
areas are good places for the return of
medicines.” ‘Respondent 7: a 46-year-
old employee’.
“Pharmacists in any pharmacy nearby
or in residential areas should direct the
community or receive the medicines… I
think packs can be marked by patients as
‘returned’ so nobody can use them.”
‘Respondent 9: a 52-year-old teacher’.
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medications are prescribed.44 In favor of this overprescribing, patients in
this study expected to receive medicinal treatment at each doctor's visit.
This was also observed in a study in neighboring Oman.45 To counteract
this over-medicalization, HCPs should promote a healthy lifestyle to
patients.

In a previous Qatar study, the pharmacist-patient time was consid-
ered too short for the patient to receive sufficient information about
medications, and the full role (i.e., educating and monitoring drug
therapy and screening health conditions) of pharmacist was not expe-
rienced.46 In contrast, the current study revealed that pharmacists were
well involved in clarifying many medication-related issues but, unfor-
tunately, not in the storage or disposal of unused medications. This may
be the case, as pharmacists expect adherence to these medications.

The participants' insights into checking the availability of medica-
tions on hand before purchasing were consistent with the idea of an
online consultation with a prescriber before purchasing medications, as
suggested by the UK Medicines and Healthcare Products Regulatory
Agency (MHRA).47 In addition, the National Health Service (NHS)
proposed price labeling of medications to encourage patients to save
these valuable items from being wasted.48 In the current study, partic-
ipants primarily insisted on raising awareness and enforcing policies to
reduce medication waste and its consequences. To build sustainable
awareness, new generations should be taught this early in their educa-
tional curriculum.

In a previous study, patient information leaflets (PILs) improved
adherence.35 Participants in the current study believed that PILs should
be in different languages and describe appropriate methods of medica-
tion disposal. Limited awareness of the risks of inappropriate disposal
was one barrier. Second, the lack of public awareness of the policy
allowing the return of unwanted medications to public pharmacies was
another barrier. Third, the lack of the same policy in private pharmacies
exacerbated this problem. Furthermore, fear of COVID-19 infection has
threatened public safety by preventing them from returning their un-
used medications to collection points, as shown in another study.49

Similar to another study,50 an encouraging professional model for
appropriate disposal was perceived as missing by the participants in this
study, i.e., HCPs sometimes dispose of unused medications inappropri-
ately. Paid mail return of unused medications to pharmacies seems
worth trying in a busy world. In an Oman study, one-third of re-
spondents exchanged medications with others45; this sharing practice in
the first place is discouraged, as the medication may not suit the patient,
and may lead to a deterioration in their health. Such practices were also
observed in the current study, particularly during the lockdown. The
establishment of an inclusive disposal policy and periodic campaigns
were mentioned during the current study as solutions to avoid such
sharing and to facilitate the appropriate disposal of unused medications.

The common theme of improving public awareness for better prac-
tices seemed applicable to this study. Persson et al.51 made a similar
suggestion in their study, in which consumer awareness of the conse-
quences of incorrect disposal was followed by a 3% reduction in garbage
disposal. When consumers are persuaded that such behavioral change
can reduce their negative impact on the environment, they are more
likely to change and sustain their behavior.52 Motivation also leads to
pro-environmental behavior, although some studies have suggested that
it plays only a minor role in moral behavioral decisions.53 Incentiviza-
tion of the public helps encourage the return of unused medications to
collection boxes for appropriate disposal.54,55 The latter approach was
also mentioned by the participants in this study.

Controlled donation of unused medications to organizations for
needy patients was frequently suggested in the current study, whereas
sharing medications with others was a common finding in another
study.56 Donation of well-stored, unused medications was thought to be
viable, consistent with the beliefs of the UK public,57 practiced in the U.
S.,58 and the Netherlands.59 Otherwise, access to medication collection
points was suggested.24 Participants suggested that patients accept the
reuse of medications provided that their quality is maintained and

proven by technological sensors in packages and visual tests by the
pharmacist.60 However, these technologies may not be feasible in many
regions around the world.

Overall, to minimize unused medications and their subsequent im-
pacts, the following measures were suggested: reducing unnecessary
prescribing, optimizing pharmacy processes (e.g., auto-refills, prescrip-
tion plans), limiting pharmaceutical marketing campaigns, and con-
ducting awareness campaigns to reduce the overuse of antibiotics and
OTC medications.61 These measures and other strategies, such as
“SIMPLE” strategies, i.e., (1) simplifying regimen characteristics; (2)
imparting knowledge; (3) modifying patient beliefs; (4) patient
communication; (5) removing bias; and (6) evaluating adherence, help
reduce unused medications.62

Taking into account the insights of these patients, future studies
should incorporate the insights of HCPs and policymakers to alleviate
the issue of unused medications and their inappropriate disposal. Future
studies should also focus on the adherence of older and poorer com-
munities, as they seem to be more affected by such outbreaks. Given the
high capacity of the Qatar healthcare system, pharmacists should be
equipped with capabilities and technologies to test the validity of un-
used medications for reuse to reduce waste.

Strengths and limitations.
The accounts generated from this qualitative approach were detailed

and exhaustive and would not have been possible using a broader survey
approach. The semi-structured English/Arabic versions of the interview
guide helped to obtain as much information as possible, as per the open-
ended nature of the questions that were presented in the two languages
commonly spoken in Qatar. A validated interview guide minimizes bias,
although social desirability and expectancy biases may have influenced
participants' responses. These biases were minimized by clearly
explaining the purpose of the study to participants. Data trustworthiness
was maintained, but some participants may have falsely uttered some
information to please the researchers or otherwise.

5. Conclusion

A resilient healthcare system is crucial during challenges such as the
COVID-19 outbreak. This study is of significant value as it is the first of
its kind in Qatar to address medication supply, use, and disposal,
particularly during this unprecedented crisis. This value can be further
enhanced by extracting strategies from this study and similar ones to
improve adherence and mitigate the health, economic, and environ-
mental impacts of unused medications. Adherence is essential for
enhancing health and reducing the negative impacts of unused medi-
cations. Therefore, all measures that can improve adherence should be
implemented. Utilizing mail returns for inevitable unused medications
can be one of the solutions during disease outbreaks.
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