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Abstract

Objectives Inappropriate medication storage and disposal is a global problem and has a negative
impact on public health, economy and the environment. One of the main causes of this problem
is the lack of knowledge among the population about medication storage and disposal. This study
aimed to develop a tool to measure knowledge and practice about medication storage and dis-
posal and measure it among the Jordanian population.

Methods This web-based cross-sectional study developed a tool to evaluate medication storage
and disposal knowledge attitude and practice. Exploratory factor analysis, analysis of variance and
t-test were conducted to analyze the data.

Key findings 1132 responses were collected. The exploratory factor analysis suggested a three-
factor model, the three models are knowledge-need, patient-related, and medication-related fac-
tors. Knowledge-need factor evaluates the participants’ perceptions of the need for awareness and
regulations regarding medication storage and disposal. The patient-related factor evaluates medi-
cation discontinuation behaviours. Medication-related factor evaluates the handling of damaged
or expired medication practices. The highest mean of all three factors was for the knowledge-need
factor (mean = 4.13), while the lowest was for the patient-related factor (mean = 3.22). The educa-
tion level was negatively associated with patient-related factor indicating good behaviours. The
means of the three factors were significantly associated with the respondents reporting that they
know the correct medication storage and disposal behaviours, and the respondents believing that
there are consequences of keeping medication at home.

Conclusion The questionnaire was a valid and reliable tool to assess the knowledge and practice
of medication storage and disposal. This study’s findings suggest that the lack of knowledge is the
main reason behind the inappropriate medication storage and disposal practice. There is a need
for awareness-improvement, which should involve healthcare awareness campaigns and govern-
mental regulations.
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Introduction

Drug wastage has a tremendous economic impact worldwide. In the
U.S., the annual cost of waste for the health care system is estimated
in the range of $760-$935 billion.!"! The disposal costs of medical
waste were estimated to be 580 US$/ton.?! Also, the monthly esti-
mated costs of disposal in northern Jordan in 2008 were between
70 and 1330 US$/month.B! A study was conducted in 2012 among
Jordanian families showed that the total cost of unused medications
was estimated at 6 326 000 JD (Jordanian Dinar; $8 922 538), the
total cost of expired medications was estimated at 1 267 000 JD
($1 787 046), and medication wastage was estimated to be 34.7%
of household medicines.”! Drug storage and disposal habits have a
significant impact on people’s health, including accidental use, abuse
of drugs, using expired medications, accidental ingestion of drug by
children, drug misuse, overdosing of medications, repeating medi-
cation course improperly, and environmental impact of disposal.l>”!

The Jordanian healthcare sector is undergoing rapid growth.
Jordan is considered a regional leader in medical tourism as one of
the best healthcare providers in the Middle East and North Africa.
Because of this rapidly evolving healthcare sector, the amount of
medical waste has increased, and the need for patients’ education for
proper drug storage and disposal is essential'®? Patients usually keep
their medication because they believe that they may use them in the
future, they do not know how to verify the expiry date, or do not
know the proper drug disposal methods.!""! In addition, medication
may accumulate in households due to low adherence, termination
of a particular therapy, side effects of medications, and changing of
the dose.!""! Keeping medication in homes for these reasons costs the
community money and limit availability of medications for other
patients.!?l Recently, the disposal of unused medication has become
an increasingly serious problem that has to be resolved to avoid the
risk of exposure to inappropriate medications.!"¥) Many medication
users are unaware of their proper disposal, and therefore they either
flush them in the toilet or throw them away.!!!]

In 2007, the Food and Drug Administration (ED.A.) and the
White House Office of National Drug Control Policy (ONDCP) an-
nounced the first guideline for medication disposal.'"l According to
ED.A. guidelines, most medications other than sharps can be dis-
posed of safely by drug take-back programs or by using the U.S.
Drug Enforcement Administration (D.E.A.) authorized collectors.!**!
If these options are not available, and there are no particular guide-
lines for disposal, then the disposal is possible in-home trash after
mixing the medication with some unappealing substance.!'¢!

Drugs are expected to be stored in proper conditions. For ex-
ample, in the refrigerator for medications that need to be refrig-
erated, in protected bottles for light-sensitive medications, and
protected from moisture and fluctuated temperatures.l'”? Because
of the absence of the ability to recognize the expiry date for medi-
cations in the households, it is believed that many medications are
taken after exceeding their expiry date, which exposes the con-
sumers to the unexpected adverse drug reactions.!"*! This study aims
to develop and validate a tool to study the medication storage and
discarding habits among the Jordanian population and examine the
population’s attitudes and knowledge about the proper storage and
disposal of medications.

Methods
Study design

This cross-sectional web-based study was conducted between
February and August 2020. A questionnaire was developed after
reviewing the literature. The questionnaire was formulated in the

English language, translated into Arabic, and back-translated by dif-
ferent translators. The two versions were compared and found to be
similar. Face validity was conducted by interviewing 50 participants,
and the questionnaire was modified according to their feedback. The
final version of the questionnaire was circulated online by email and
social media. The consent form was included in the online question-
naire, and ethical approval was obtained from the ethical committee
of the Al-Zaytoonah University of Jordan.

The participants and sample size

The study participants were 18 years old and above Jordanians who
had medications in-home and agreed to participate in the study.
Exploratory factor analysis (EFA) is a statistical method used to
evaluate the presence of an underlying factor structure for a wide
array of observed variables without predetermining the structure of
the outcome model."”! Many suggestions were placed to determine
the appropriate sample size required for EFA. Some studies focus
on the participants’ number to statements ratio, others focus on the
total number of participants. The suggested total number of partici-
pants ranges from 50 to 10001 to achieve an adequate sample
size, and one of the frequently used ratios in guidelines is 20:1.1?%!
Accordingly, this study’s sample size was more than 1000 partici-
pants to satisfy the two settings suggested by the two approaches.

Study instruments

The questionnaire (Appendix A) included four sections. The consent
form was in the first section. The next section included demographic-
related questions. This section included questions about age, sex,
number of family members, education level, and average income.
Those with primary school, secondary school or high school educa-
tion were considered to have a low education level, while those with
bachelor’s degrees or postgraduate degrees were considered to have
a high education level. The third section gathered general knowledge
about medication storage and usage habits. The last section consists
of 12 statements of five-Likert type scale response (1 = strongly dis-
agree, 2 = disagree, 3 = neutral, 4 = agree and 5 = strongly agree)
divided into three factors; these factors included the following: the
knowledge-need factor, which evaluates the participants’ beliefs
about the need for more awareness and regulations. This factor in-
cluded the following statements: (1) There is a lack of knowledge
among the population about the appropriate ways to store and dis-
card medications (Q21), (2) Doctors and healthcare providers must
take a more active role in counselling the patients about the correct
methods of storing and discarding medications (Q22), (3) The gov-
ernment is responsible for the enactment of strict policies on the re-
turning of unused medications to its sources and providing a suitable
place to discard unused medications (Q23), (4) There is a need for
more awareness and orientation about the proper ways to store and
discard medications (Q24), (5) I would discard my medications in a
suitable place if it were available (Q25).

The second and third factors were adopted partly from the Return
and Disposal of Unused Medications (ReDiUM) questionnaire.!’!
The second factor was the patient-related factor, which measures
the medication discontinuation patterns among the participant. The
statements in this factor were: (1) I have unused medications because
I stop taking the medications when I feel better (Q26), (2) I have un-
used medications because I experience unwanted side effects (Q28),
(3) I have unused medications because I do not feel better as I have
expected (Q30), (4) I have unused medications because I have not
taken the medications as instructed/prescribed (Q32).

The third factor, the medication-related factor, studied handling dam-
aged or expired medication habits among the participants. It contained
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the following statements: (1) I dispose my medications when the medica-
tions have expired (Q27), (2) I dispose my medications when they smell
bad, taste bad, or look bad (Q29) and (3) I dispose my medications when
I have not stored them correctly, and my medications turned bad (Q31).

Statistical analysis

Statistical analysis was conducted using SPSS version 26.1>4
Categorical variables were presented as frequencies and percentages,
continuous variables were presented as means, and standard devi-
ations (SD). P-value of <0.05 was considered to be significant.

EFA was conducted, and its suitability for the study data was con-
firmed using the Kaiser—Meyer—Olkin value (KMO) and Bartlett’s test of
sphericity. Parallel Analysis and scree plot (Figure 1) were examined to de-
termine the appropriate number of factors to extract. The pattern matrix
was first developed using the direct oblimin rotation, and the highest »
value was only 0.13 indicating acceptable discriminant validity, and be-
cause of low correlations, varimax rotation method was adopted and
examined to identify the proper pattern matrix. Internal consistency for
each factor was evaluated by calculating Cronbach’s alpha; Cronbach’s
alpha above 0.5 was considered acceptable. The mean of each factor was
computed, and the association between these means and different sample
characteristics were evaluated using #-test or one-way analysis of variance.

Results

1132 participant completed this survey, almost two-thirds of them
were females (65.9%), and as showed in Table 1, more than half of

the participants were aged between 18 and 25 years (57.2%), the
majority of them had a bachelor’s degree or a postgraduate degree
(86.7%), the family members number for more than half of the par-
ticipants were between 5 and 10 (56.3%), and the participants were
distributed almost equally between the three categories of average
income (low income 31.4%, moderate-income 37.1%, and high in-
come 31.5%).

Kaiser-Meyer—Olkin test result (0.70) and Bartlett’s test (P-value
< 0.01) confirmed the suitability of the data for factor analysis. Scree
plot and parallel analysis suggested a three-factor model composed
of 12 statements. Factor names, statements, factor loadings, com-
munalities and Cronbach’s alpha for three factor mode are shown
in Table 2. The first factor measured the knowledge-need, and it
contains five statements. For this factor, the communalities ranged
between 0.32 (for item 25) and 0.62 (for item 22), and the factor
loadings vary between 0.52 (for item 25) and 0.78 (for item 22).
Cronbach’s alpha for this factor was 0.69, and it would not be
higher if any item were deleted. The total mean for the first factor
was 4.13, and the mean for each item ranged between 3.99 (for item
23) and 4.31 (for item 22).

The second factor measured patient-related habits, and it con-
tains four statements. For this factor, the highest communality ex-
traction was 0.61 (for item 26), and the lowest extraction was 0.33
(for item 28), and the factor loadings vary between 0.51 (for item
28) and 0.78 (for item 30). Cronbach’s alpha for this factor was
0.61, and deleting any item will not improve it. The total mean for
the second factor was 3.22, and the means for each item ranged be-
tween 3.05 (for item 32) and 3.5 (for item 26).

Scree Plot
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Figure 1 Scree plot
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Table 1 Study sample demographics

Variable Frequency  Percentage
Sex Female 746 65.9%
Male 386 34.1%
Age group 18-25 years 647 57.2%
26-35 years 199 17.6%
3645 years 137 12.1%
46-55 years 103 9.1%
Older than 55 years 46 4.1%
Education level Low education 151 13.3%
Higher education 981 86.7%
Number of 1 50 4.4%
family members 24 421 37.2%
5-10 637 56.3%
More than 10 24 2.1%
Average income Low income 268 31.4%
Moderate income 317 37.1%
High income 269 31.5%

Finally, the third factor measured medication-related habits. The
communalities for this factor ranged between 0.44 (for item 29) and
0.63 (for item 31), and the factor loadings vary between 0.62 (for
item 29) and 0.78 (for item 31). Cronbach’s alpha for this factor
was 0.51 and would not improve if any item were deleted. The total
mean for the first factor was 3.85, and the mean for each item ranged
between 3.75 (for item 29) and 3.95 (for item 27).

As Table 3 shows, all the participants had medications either pre-
scribed by a doctor or Over the Counter (OTC) medications, almost
one-third of the participants had expired medications in their homes
(31.5%). The number of medications that participants had at their
homes vary in a wide range as almost a third of them had 1-5 medi-
cations (30.4%), a fifth of them had 6-10 medications (20.8%), an-
other third had more than 10 medications (29.9%), and the rest did
not know the exact number of medications they had at their homes
(18.9%). Regarding the number of expired medications that the par-
ticipants had, a fifth of those who reported having expired medica-
tion had 1-5 medications (18.6%), and 8.4% of them did not know
the number of expired medications they had. Most participants kept
unused medications because they believe that they may need them
in the future (71.3%). The most kept type of medications were an-
algesics (91.7%) followed by vitamins (60.6%), allergy, cough, and
cold medications (59.8%), antibiotics (59%), and lower percentages
of participants kept the other types of medications. A considerable
percentage of participants (76.3%) acknowledged that they discard
the unused/expired medications by throwing them in the garbage.
The majority of the participants were interested to learn how to
properly store medications or discard unused or expired medications
(87.9%), and more of half of them think that there are consequences
to keeping unused or expired medications at home (57.1%). The
leading cause reported by the participants for stopping the medi-
cations is that their medical condition improved (72.3%), and the
second common cause was that the participants forgot to take their
medications (36.2%). Other important reasons for stopping taking
the medication included the change in the treatment plan (35.2%),
and extra amounts are prescribed (31.7%).

Regarding places that participants use for medication storage,
the most used places were custom cabinet (53%) and fridge (46.5%).
A small percentage of participants reported that they know how to
discard unused/expired medications (31.5%). The most mentioned
source of information about discarding medication was pharmacists

Table 2 Factors names, statements, factor loadings, communalities and Cronbach’s alpha for three-factor mode

Mean Total

Cronbach’s

Cronbach’s
Alpha

Factor loadings

Communalities

Question number

Factor name

mean

Alpha if item
deleted

min-max

4.13

0.69 4.00

0.52-0.78 0.69

0.32-0.62

Knowledge-need Q21. There is a lack of knowledge among the population about the appropriate ways to store and

discard medications
Q22. Doctors and healthcare providers must take more active role in counselling the patients about the

4.31

0.60

correct methods of storing and discarding medications
Q23. The government is responsible to the enactment of strict policies on the returning of unused

3.99

0.65

medications to its sources and providing a suitable place to discard unused medications

4.19

0.60

Q24. There is a need for more awareness and orientation about the proper ways to store and discard

medications
Q25. I will discard my medications in a suitable place if it was available

4.14
3.50

0.68
0.53

3.22

0.61

0.51-0.078

0.33-0.61

Q26. I have unused medications because I stop taking the medications when I feel better

Q28. I have unused medications because I experience unwanted side effects

Patient-related

3.85

3.16
3.16
3.05
3.95

0.61
0.44
0.53
0.51

0.51

0.62-0.78

0.44-0.63

Q32. I have unused medications because I have not taken the medications as instructed/prescribed

Q30. I have unused medications because I do not feel better as I have expected

Q27. 1 dispose my medications when the medications have expired

Medication-

3.75
3.85

0.49
0.20

Q29. I dispose my medications when they smell bad, taste bad, or look bad

related

Q31. I dispose my medications when I have not stored them correctly and my medications turned bad
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Table 3 Medications storage and disposal habits

Variable

Frequency (%)

Owning medications

Presence of expired medications at home

Knowledge about how to discard medications

Interest in learning about how to store medications and
discard unused or expired medications
Are there any consequences of keeping medications?

Number of medications at home

Number of expired medications at home

Causes of keeping medications

How do you discard unused/expired medications?

Types of medications that you keep

Causes of not using medications

The place that you keep your medications

Yes

No

Yes

No

I do not know

Yes

No

Yes

No

Yes

No

I do not know

1-5

6-10

More than 10

I do not know

1-5

6-10

More than 10

I do not know

Because I may need them again

To give them to whoever needs them
Because I do not know how to discard them
Because doctors prescribe them in large amounts
Because pharmacies do not sell medications in a small amount
Because usually, I do not count my medications
Return them to the hospital or pharmacy
Bury them

Throw them in the garbage

Throw them in the toilet and pour water on them
Give them to other people

Burn them

Do not discard them at all

Do not know how to discard them
Antibiotics

Contraceptive pills

Analgesics

Vitamins

Bronchodilators

Diabetic medications

Antacids

Eye preparations

Allergy, cough, and cold medications
Other medications

Change in the treatment plan

There is a change in the smell or the taste of the medications
My medical condition improved

The medications are ineffective

I change to lower doses

Medications have been expired

Concerns about side effects

The medications have a bad smell or taste
Extra amounts are prescribed

Troubles in following doctor instructions
I forget taking my medications
Instructions are unclear

Fridge

Kitchen

Custom cabinet

Bathroom

Bedroom

Other places like the living room

100)
)

357 (31.5)
536 (47.3)
239 (21.1

5

68.5

304

189

)

)

)

9)

1)

1)
239 211)
-8)

)

-8)

9)

)
18.6)

ww
m.
»
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Table 3 Continued

Variable Frequency (%)
Source of knowledge about storing and discarding Brochures 49 (4.3)
medications Nurses 18 (1.6)
Pharmacists 185 (16.3)
Doctors 82 (7.2)
Mobile applications 25(2.2)
T.V. 27 (2.4)
Internet and social media 113 (10)
Courses in university or college 179 (15.8)
Education campaigns 25(2.2)
Family member 63 (5.6)
The preferred source of knowledge about storing and Doctors 459 (40.5)
discarding medications Nurses 102 (9)
Pharmacists 818 (72.3)
Mobile applications 195 (17.2)
Brochures 208 (18.4)
Internet and social media 419 (37)
v 126 (11.1)
Family member 123 (10.9)

(16.3%), followed by courses that the participants took in the univer-
sity or college (15.8%). Moreover, the majority of the participants’
(72.3%) preferred source of information about discarding unused/
expired medications is the pharmacist (72.3%), followed by the doc-
tors (40.5%), and the internet and social media platforms (37%).
There were significant differences in the patient-related habits be-
tween the different age groups (P-value 0.03) and as shown in
Table 4, the oldest age groups (those between 4655 years and those
who are older than 55 years) had a highest mean, while the youngest
age group (18-25 years) had the lowest mean (mean 3.17).

Significant differences were found in the patient-related and
the medication-related habits between the different education
level groups (P-values < 0.01 for both factors). For the patient-
related factor, the mean was higher for the low education group
(mean = 3.34) when compared to the higher education group
(mean = 3.20). In contrast, the higher education group participants
had a higher mean in medication-related habits (mean = 3.88) when
compared with the low education group (mean = 3.67).

Also, significant differences were found in patient-related habits
(P-value < 0.01) between the average income groups. The partici-
pants whose income falls in the moderate-income group had the
highest mean (mean = 3.34), while those with the highest income
had the lowest mean (mean = 3.11).

Additionally, significant differences in patient-related and
medication-related habits were found in relation to the presence of
expired medications (P-values < 0.01 for both factors). Regarding
the patient-related factor, the participants who did not know if they
had expired medications at their homes had the highest mean (3.39),
and the participants who denied having an expired medication had
the lowest mean (3.07). On the other hand, the participants who did
not know if they had expired medications had the lowest mean in
medication-related habits (3.66), and those who denied having an
expired medication had the highest mean (3.98).

Significant differences in all three factors were found between
those who responded that they received information about how
to discard unused/expired medications and those who did not; the
P-value was 0.01 for knowledge-need factor, and <0.01 for both
patient-related and medication-related factors. The means were
higher for those who did not receive information in both knowledge-
need and patient-related factors (4.15 and 3.27, respectively). In

contrast, in medication-related factor, the mean was higher in the
participants who received information about discarding unused/ex-
pired medications (mean = 3.98).

Likewise, significant differences were found in both knowledge-
need and medication-related factors between those who were inter-
ested in learning about how to discard the medication and who were
not interested (P-value < 0.01 for both). In both factors, the partici-
pants who were interested in learning about how to discard medi-
cation had higher means (means were 4.17 for knowledge-related
factor and 3.88 for medication-related factor).

Finally, there were significant differences in all three factors re-
garding the participants’ beliefs about the consequences of keeping
unused/expired medications at home (P-value < 0.01 for the three
factors). The participants who believe that there are consequences of
keeping medications had the highest mean for the knowledge-need
factor (4.19) and medication-related factor (3.92). While for the
patient-related factor, the highest mean was for those participants
who did not know if there are any consequences of keeping unused/
expired medications at home (3.35), and the lowest mean was for
those who did not think that there are consequences of keeping un-
used/expired medications at home (3.71).

Discussion

This study’s objectives were to develop and validate the storage and
disposal of unused medications questionnaire, explore the medica-
tion storage and discarding habits among the Jordanian population,
and understand the attitudes and knowledge of the population about
the proper discarding of medications. Hazards that arise from med-
ical waste have generally been of great concern to those who are in
charge of environmental health preservation in the developing coun-
tries,”® and with the rapidly growing health sector in Jordan, it is
well-known now that Jordan has an increasing amount of medical
waste.®! Accordingly, waste management must get more recognition
among the general population and stakeholders to prevent any haz-
ards produced wastage.!*! To the best of the authors knowledge, this
study is the first one to discuss medications storage and discarding
habits among the Jordanian population.

To achieve these objectives, an Arabic questionnaire was designed
based on issues identified in the literature and has been divided into
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Table 4 Association between the means of knowledge-need, patient-related, and medication-related factor and sample characteristics

Variable Knowledge Patient Medication
Mean (SD) P-value Mean (SD) P-value Mean (SD) P-value

Sex Female 4.14 (0.48) 0.24 3.20 (0.71) 0.11 3.87(0.68) 0.16
Male 410 (0.51) 3.27 (0.70) 3.81 (0.66)

Age group 18-2S5 years 4.12 (0.50) 0.82 3.17 (0.71) 0.03 3.83 (0.68) 0.38
26-35 years 4.12 (0.51) 3.30(0.72) 3.94 (0.67)
36-45 years 4.16 (0.47) 3.20 (0.68) 3.83 (0.71)
46-55 years 4.13 (0.45) 3.36 (0.71) 3.83(0.59)
Older than 55 years 4.07 (0.49) 3.34 (0.67) 3.88 (0.50)

Education level Low education 4.11 (0.51) 0.73 3.34 (0.70) <0.01 3.67(0.66)  <0.01
High education 4.13 (0.49) 3.20 (0.71) 3.88(0.67)

Average Income Low income 4.11 (0.45) 0.75 3.29 (0.66) <0.01 3.82 (0.64) 0.98
Moderate income 4.13 (0.55) 3.34 (0.65) 3.83 (0.66)
High income 4.14 (0.47) 3.11 (0.73) 3.83(0.72)

Presence of expired medications Yes 4.14 (0.49) 0.49 3.33(0.67) <0.01 3.79 (0.67) <0.01
at home I don’t know 4.09 (0.51) 3.39(0.63) 3.66 (0.71)
No 4.13 (0.48) 3.07 (0.74) 3.98 (0.63)

Knowledge about how to Yes 4.07 (0.52) 0.01 3.13 (0.74) <0.01 3.98 (0.63) <0.01
discard medications No 4.15(0.47) 3.27 (0.69) 3.79 (0.68)

Interest in learning about how Yes 4.17 (0.47) <0.01 3.22 (0.72) 0.41 3.88 (0.67) <0.01
to discard medications No 3.81(0.52) 3.27 (0.66) 3.61 (0.64)

Are there consequences of Yes 4.19 (0.49) <0.01 3.18 (0.73) <0.01 3.92 (0.67) <0.01
keeping medications? I don’t know 4.12 (0.48) 3.35(0.66) 3.71 (0.69)
No 3.97 (0.49) 3.20 (0.70) 3.81(0.63)

knowledge-need, patient-related, and medication-related, in add-
ition to demographic information. An online version of the ques-
tionnaire was created to gather the data, and 1132 responses were
collected. EFA results confirmed the originally intended three fac-
tors: knowledge-need, patient-related, and medication-related
storage habits.

Knowledge and awareness

Almost half of the participants reported that they had expired
medications at home, but less than one-third of the participants
had received any knowledge about the appropriate ways to discard
medications. Of all participants, only 16.3% had gained knowledge
about the appropriate ways of storing and discarding medications
from pharmacists. This is a similar percentage to the one reported in
a study conducted in the United States.”?s! This implies the need to ac-
tivate pharmacists’ role in this aspect, which is the same conclusion
derived from a Saudi study about the awareness of home medication
storage and utilization habits.*! The pharmacist role’s importance
was also confirmed when the participants were asked about their
preferred source of knowledge, as the pharmacist was the choice of
72.3% of the participants.

The results of the study imply the importance of knowledge
about storing and discarding medications in many aspects. Those
who had received knowledge had better patient-related and
medication-related behaviours. Another important contributor to
these behaviours was the awareness of keeping medication conse-
quences as the participants who were aware of the consequences
of keeping medications acknowledged that more awareness is
needed and had better patient-related and medication-related
behaviours.

Those who had not received knowledge previously about storing
and discarding medications had significantly higher means in
knowledge-need factor, indicating that they felt that there’s a need
for more healthcare providers’ contribution in increasing the aware-
ness about storage and disposal of medications.

Also, universities and colleges must activate their roles as sources
of information about medication storage and discarding, as only
15.8% of the participants reported that they had obtained infor-
mation about medication storage and disposal during their edu-
cation. This is important as previous studies have shown that the
involvement of education in population awareness about medication
storage and disposal is essential.l??!

Regulations

Despite that 57.1% of the participants believe that there are con-
sequences of keeping medications, only 47.3% knew that they did
not have expired medications at home and the rest either acknowl-
edged that he/she had expired medications at home or did not know.
This suggests that awareness of consequences is insufficient, and
laws must be enacted to regulate medications’ storage and disposal.
Moreover, many of the respondents (mean = 4.14) indicated their
willingness to discard the unused/expired medication in a suitable
designated service once such service is available. This confirms pre-
vious studies?”?’! that reported that increasing awareness of these
services’ presence will increase its utilization among the general
population.

Furthermore, the results have shown that the percentage of the
participants who return the expired medications to the pharmacies
or hospitals was low (3.4%), indicating the importance of imposing
regulations that involves the more active participation of pharma-
cists and healthcare providers in handling medical waste. The use-
fulness of such regulation can be emphasized by the much higher
percentage of Americans (22.9%) who return their unused/expired
medications to the pharmacies in states with such regulations.!?’!

Patient-related factor

Older participants (between 46 and 55 years of age and older than
55 years) showed worse patient-related behaviours. This may be ex-
plained by the increasing number of medications needed with age, "
which may lead to poorer medication adherence.3!!
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The education level of the participants had a significant
effect on their patient-related behaviours. These findings are
consistent with a study that evaluated the association between
education level and medication adherence among the Jordanian
population.!®?!

In our study, the average income had an unclear effect on patient-
related behaviours as no consistent improvement or decline in medi-
cation adherence was observed with the increase in the average
income. This result contradicts other studies that found a positive
correlation between the average income and medication adher-
encel® 3 and other studies that did not find a significant associ-
ation between income level and medication adherence.s However,
patient-related factor evaluated medication discontinuation and did
not directly assess adherence.

Medication-related factor

Education level was a significant contributor to medication-related
factors as those with low education levels had worse practices in
handling damaged or expired medications. Similar findings were
mentioned in a Chinese study about the factors influencing the at-
tention to home storage of medications.!3¢!

The most common type of medication that participants retain
was analgesics, which is expected as they are indicated as needed.
The percentage of the participants who responded that they keep
antibiotics was 59%, and a similar percentage was reported in a
study conducted in Kabul."!! These results indicate the misuse of
antibiotics among different populations, which may increase anti-
biotic resistance.?”!

Storage and disposal practices

In our study, all the participants had at least one medication at home,
and almost one-third of them had more than ten medications, which
indicates the high rates of household medication storage among the
Jordanian population. These findings are similar to those mentioned
in studies conducted on the Saudi population.*®**! This storage be-
haviour may lead to unfortunate consequences like the accidental
poisoning of children.!"”!

The leading reason for keeping medications among the partici-
pants was to reuse them in the future. The same cause was reported
in many other studies as the most common reason for keeping medi-
cations.'4041 This attitude can be a cost-saving measure!” or due to
concerns over occasional medication shortage in some hospitals or
pharmacies.

Only 1% of the participants keep their medications in the
bathroom, and more than half of them store their medications in
a custom cabinet, indicating good medication-storage habits.!**!
However, 76.1% of the participants respond that they discard the
unused/expired medication in the garbage, which is higher than the
percentages reported in other studies.***! This discarding method’s
popularity is explained by its ease,*”! but it may result in envir-
onmental and health hazards like medication abuse, toxicity and
death.*4

Study limitations

This study has several limitations. First, only those who can read
and have internet access could fill the questionnaire. Also, those in-
terested in medication storage and disposal could be more encour-
aged to complete the questionnaire, leading to selection bias. The
questionnaire was also self-reported, leading to recall bias, and the
answers were not independently verified.

Recommendation and challenges

Establishment of a system to collect expired and unwanted drugs
from the general consumers could be hard to imply, particularly in
the short-term.?® Therefore, as indicated by the study results, it is
recommended to exert more efforts to increase the awareness of the
general population about the importance of safe storage and dis-
posal of medication and its impact on the public health, economy,
and environment

Conclusion

This study validated a tool to measure knowledge and practice
about medication storage and disposal. The study’s results indicate
the significance of knowledge and awareness of medication storage
and disposal behaviours among the general population. Therefore,
healthcare providers, especially pharmacists, must have an active
role as the most trusted source of knowledge about medications by
counselling their patients about the proper medication storage and
disposal methods. Moreover, the government can serve a critical role
in this aspect by enactment of regulations and increasing knowledge
by organizing education campaigns and awareness programs.

Acknowledgements

The authors would like to thank Raghda Qarqaz for her contribution in data
analysis and manuscript writing.

Author Contributions

W.A.Q.: methodology, formal analysis, writing-original draft, supervision.
M.M.H.: conceptualization, methodology, investigation, writing-original
draft. E.S.G.: investigation, writing-review and editing. A.S.].: investigation,
writing-review and editing.

Funding

This research received no specific grant from any funding agency in the public,
commercial, or not-for-profit sectors.

Conflict of Interest

None declared.

Data Availability Statement

The datasets generated and analyzed during the current study are available on
Mendeley data doi: 10.17632/6jzc9yx2c5.1.

References

1. Shrank WH, Rogstad TL, Parekh N. Waste in the US Health Care System:
estimated costs and potential for savings. JAMA 2019; 322: 1501-9.

2. Yong Z, Gang X, Guanxing W et al. Medical waste management in China:
a case study of Nanjing. Waste Manag 2009; 29: 1376-82.

3. Abdulla F, Abu Qdais H, Rabi A. Site investigation on medical waste
management practices in northern Jordan. Waste Manag 2008; 28:
450-8.

4. Al-Azzam S, Khader Y, Rawashdeh S, Hijazi S. An assessment of the ex-
tent of medication wastage among families in Jordan. Jordan | Pharm Sci
2012; 5: 65-73.

5. Banwat SB, Auta A, Dayom DW et al. Assessment of the storage and dis-
posal of medicines in some homes in Jos north local government area of
Plateau state, Nigeria. Trop | Pharm Res 2016; 15: 989-93.

€20z Arenuer oz uo 1senb Aq 298G 19/292/2/Z L/a[oie/isydl/woo dno-oiwepeoe/:sdpy woly pepeojumod



270

Journal of Pharmaceutical Health Services Research, 2021, Vol. 12, No. 2

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Lubick N. Drugs in the environment: do pharmaceutical take-back
programs make a difference? Environ Health Perspect 2010; 118: A210-4.
Hailat M, Al-Shdefat RI, Muflih SM et al. Public knowledge about dosage
forms, routes of drug administration and medication proper storage conditions
in Riyadh District, Saudi Arabia. | Pharm Heal Serv Res 2020; 7: 205-13.
Al-Momani H, Obaidat M, Khazaleh A et al. Review of medical waste
management in Jordanian health care organisations. Br | Heal Care
Manag 2019; 25: 1-8.

Alefan Q, Halboup A, Battah M. Drug Safety in Jordan. Amman: INC; 2020.
AlAzmi A, AlHamdan H, Abualezz R et al. Patients’ knowledge and at-
titude toward the disposal of medications. | Pharm (Cairo) 2017; 2017:
8516741.

. Bashaar M, Thawani V, Hassali MA et al. Disposal practices of unused

and expired pharmaceuticals among general public in Kabul. BMC Public
Health 2017; 17: 45.

Schuh JL, Hewuse AJ. The cost of unused medications. Fed Pract 20155 32:
14-8.

Abahussain EA, Ball DE, Matowe WC. Practice and opinion towards dis-
posal of unused medication in Kuwait. Med Princ Pract 20065 15: 352-7.
Wieczorkiewicz SM, Kassamali Z, Danziger LH. Behind closed doors:
medication storage and disposal in the home. Ann Pharmacother 2013;
47:482-9.

Drug Disposal. Questions and Answers. FDA. https://www.fda.gov/
drugs/disposal-unused-medicines-what-you-should-know/drug-disposal-
questions-and-answers (17 December 2020, date last accessed).

U.S. Food and Drug Administration. Drug Disposal: Dispose “Non-Flush
List” Medicine in Trash. https://www.fda.gov/drugs/disposal-unused-
medicines-what-you-should-know/drug-disposal-dispose-non-flush-list-
medicine-trash (17 December 2020, date last accessed).

Vlieland ND. Patient compliance with drug storage recommendations.
Pharmacoepidemiol Drug Saf 2017; 26: 516-7.

Sharif SI, Abduelkarem AR, Bustami HA et al. Trends of home drug
storage and use in different regions across the northern United Arab
Emirates. Med Princ Pract 2010; 19: 355-8.

Child D. The essentials of factor analysis. 2nd edn. PsycNET. London:
Cassell Educational Ltd, 1990.

Barrett PT, Kline P. The observation to variable ratio in factor analysis.
Person Study Gr Behav 1981; 1: 23-33.

Comrey AL, Lee HB. A First Course in Factor Analysis. 2nd edn. Hillsdale,
NJ: Lawrence Erlbaum—References—Scientific Research Publishing,
1992.

Costello AB, Osborne JW. Best practices in exploratory factor analysis:
four recommendations for getting the most from your analysis. Pract
Assess Res Evaluation 2005; 10: 1-9.

Ong SC, Ooi GS, Shafie AA et al. Knowledge, attitude and disposing
practice of unused and expired medicines among the general public in
Malaysia. ] Pharm Heal Serv Res 2020; 11: 141-8.

IBM Corp. Released 2019. IBM SPSS Statistics for Windows, Version
26.0. Armonk, NY: IBM Corp.

Seechusen DA, Edwards J. Patient practices and beliefs concerning disposal
of medications. ] Am Board Fam Med 2006; 19: 542-7.

Koshok M, Jan T, ALtawil S et al. Awareness of home drug storage and
utilization habits: Saudi study. Med Sci Int Med ] 2017; 6: 1.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Stoddard KI, Hodge V, Maxey G et al. Investigating Research Gaps of
Pharmaceutical take back Events: an analysis of take back program parti-
cipants’ socioeconomic, demographic, and geographic characteristics and
the public health benefits of take back programs. Environ Manage 2017,
59: 871-84.

Yang SL, Tan SL, Goh QL et al. Utilization of Ministry of Health Medication
return programme, knowledge and disposal practice of unused medication
in Malaysia. | Pharm Pract Commun Med 2018;4: 07-11.

Kotchen M, Kallaos J, Wheeler K et al. Pharmaceuticals in wastewater:
behavior, preferences, and willingness to pay for a disposal program. J
Environ Manage 2009; 90: 1476-82.

Prescription Drugs. Health Policy Institute. Georgetown University.
https://hpi.georgetown.edu/rxdrugs.

Kim SJ, Kwon OD, Han EB et al. Impact of number of medications and age
on adherence to antihypertensive medications: a nationwide population-
based study. Medicine (Baltimore) 2019; 98: €17825.

Basheti TA, Saqf El Hait S, Qunaibi EA et al. Associations between pa-
tient factors and medication adherence: a Jordanian experience.
Pharm Pract (Granada) 2016; 14: 639. https://doi.org/10.18549/
PharmPract.2016.01.639

Lee H, Park JH, Floyd JS et al. Combined effect of income and medication
adherence on mortality in newly treated hypertension: nationwide study
of 16 million person-years. ] Am Heart Assoc 2019; 8: ¢013148

Ji NJ, Hong YP. Effect of income level on adherence to antidepressant
treatment in first onset depression outpatients. PLoS One 2020; 15:
e0238623.

Al-Momani H, Obaidat M, Khazaleh A et al. Review of medical waste
management in Jordanian health care organisations. Br | Heal Care
Manag 2019; 25. https://doi.org/10.12968/bjhc.2019.0041.

Huang Y, Wang L, Zhong C et al. Factors influencing the attention to
home storage of medicines in China. BMC Public Health 2019; 19: 833.
Malik B, Bhattacharyya S. Author correction: antibiotic drug-resistance as
a complex system driven by socio-economic growth and antibiotic misuse.
Sci Rep 2019; 9: 15184.

Al Ruwaili N, Al Balushi A, Alharf A et al. Do parents in Saudi Arabia
store medications safely? Int | Pediatr Adolesc Med 2014; 1: 21-5.
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 2003; 25: 1276-92.

Okoro RN, Peter E. Household medicines disposal practices in Maiduguri,
North-Eastern Nigeria. Int ] Heal Life Sci2019; 6. https://doi.org/10.5812/
ijhls.5709

Persson M, Sabelstrom E, Gunnarsson B. Handling of unused prescription
drugs—knowledge, behaviour and attitude among Swedish people. Environ
Int 2009; 35: 771-4.

Storing Your Medicines: MedlinePlus Medical Encyclopedia. https:/
medlineplus.gov/ency/patientinstructions/000534.htm.

Lucca JM, Alshayban D, Alsulaiman D. Storage and disposal practice of
unused medication among the Saudi families: An endorsement for best
practice. Imam | Appl Sci 2019;4:27-36.

Sonowal S, Desai C, Kapadia JD et al. A survey of knowledge, attitude,
and practice of consumers at a tertiary care hospital regarding the disposal
of unused medicines. | Basic Clin Pharm 2016; 8: 4-7.

€20z Arenuer oz uo 1senb Aq 298G 19/292/2/Z L/a[oie/isydl/woo dno-oiwepeoe/:sdpy woly pepeojumod


https://www.fda.gov/drugs/disposal-unused-medicines-what-you-should-know/drug-disposal-questions-and-answers﻿
https://www.fda.gov/drugs/disposal-unused-medicines-what-you-should-know/drug-disposal-questions-and-answers﻿
https://www.fda.gov/drugs/disposal-unused-medicines-what-you-should-know/drug-disposal-questions-and-answers﻿
https://www.fda.gov/drugs/disposal-unused-medicines-what-you-should-know/drug-disposal-dispose-non-flush-list-medicine-trash﻿
https://www.fda.gov/drugs/disposal-unused-medicines-what-you-should-know/drug-disposal-dispose-non-flush-list-medicine-trash﻿
https://www.fda.gov/drugs/disposal-unused-medicines-what-you-should-know/drug-disposal-dispose-non-flush-list-medicine-trash﻿
https://hpi.georgetown.edu/rxdrugs﻿
https://doi.org/10.18549/PharmPract.2016.01.639﻿
https://doi.org/10.18549/PharmPract.2016.01.639﻿
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200317-sitrep-57-covid-19.pdf?sfvrsn=a26922f2_4
https://doi.org/10.5812/ijhls.5709﻿
https://doi.org/10.5812/ijhls.5709﻿
https://medlineplus.gov/ency/patientinstructions/000534.htm.﻿
https://medlineplus.gov/ency/patientinstructions/000534.htm.﻿

