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Background: Medications are widely used and stored in people’s homes throughout the year.
Inappropriate storage of home medications is a worldwide problem and may affect the effectiveness
and stability of medications, which impacts the activity and capability of these medications to treat dis-
eases. This study aimed to assess the awareness of the public in the eastern region of Saudi Arabia con-
cerning the appropriate storage of used medications and the proper disposal of unwanted medications.
Method: A cross-sectional survey was conducted in the eastern region of Saudi Arabia between February
and June 2018. The study questionnaire tool was constructed based on several previous studies regarding
medication storage, recycling, and the correct and safe disposal of expired, unwanted, or unused medica-
tion.
Results: A total of 820 responses was collected. The results showed that 91.0% of the respondents keep
their medications in the original container, and only 4.5% of them write the expiry date on the new con-
tainers. While 47.1% of the respondents read the storage instructions written in the medication leaflet,
only 16.2% of the respondents ask the pharmacist about the storage instructions. A majority of the
respondents (84.4%) check the expiry date of medications before use, and 70.1% of them periodically
check the expiry date of stored medications. Age, gender, and education level were important factors that
affected medication storage practices.
Conclusion: This work underpinned the lack of awareness among the public regarding the appropriate
way to store home medications and the proper way to dispose of unwanted and expired medications.
� 2022 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Medications are pharmaceutical preparations that are widely
used and stored in people’s homes worldwide throughout the year
(Abou-Auda, 2003, Bound and Voulvoulis, 2005, Kusturica et al.,
2012). Inappropriate storage of home medications is a global prob-
lem and may affect the effectiveness and stability of medications,
which impacts the activity and capability of these medications to
treat diseases (Abou-Auda, 2003, Abahussain et al., 2012). Simi-
larly, improper disposal of unwanted medications, including
unused, expired, spilt, or contaminated medications may lead to
poisoning if taken by adults or children intentionally or by accident
(Kiyingi and Lauwo, 1993, Beirens et al., 2006, Franklin and
Rodgers, 2008, Abahussain et al., 2012), and will also affect the
environment (Kozak et al., 2016, U.S Food and Drug
Administration, 2020). On the other hand, storing and disposing
of medications appropriately and safely maintains the efficacy
and stability of medications, and protects the environment and
people from getting poisoned (Persson et al., 2009, U.S Food and
Drug Administration, 2020). Home storage of medications is a pub-
lic concern all over the world that arises due to improper utilisa-
tion of medications and/or non-adherence to treatment, which
ultimately affects population health, the environment, and the util-
isation of healthcare services (Crane et al., 2006, Mackridge and
Marriott, 2007, Hussain et al., 2019, Paudel et al., 2019). Medicine
utilisation patterns have changed over the past few years, which
has subsequently led to greater volumes being purchased and, ulti-
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mately, a larger volume of unused or leftover medications in
homes (De Bolle et al., 2008). According to the World Health Orga-
nization (WHO), more than 50% of medicines are inappropriately
prescribed and dispensed, which leads to unnecessary storage
(World Health Organization, 2011).

A recent study in Jordan reported that around 58.0% of the study
participants had unused, leftover, or expired medications in their
homes (Naser et al., 2021). Previous studies from Saudi Arabia
revealed that the mean number of medications in each house is
eight, and the percentage of expired or unused medication is
25.8% (Abou-Auda, 2003, Al Ruwaili et al., 2014). Clear instructions
for the appropriate storage of medications are usually retrieved
from the leaflet attached to each prescribed and over-the-counter
medication to maintain their efficacy and stability. Although some
countries, like the United States, have published official instruc-
tions to guide the public on the appropriate way to dispose of
unwanted or expired home medications, there are still no clear
standards for the disposal of home medications from an official
institution in Saudi Arabia (U.S Food and Drug Administration,
2020). Also, there are no clear instructions in Saudi Arabia or the
law concerning the use of child-resistant packaging for medica-
tions (Alruwaili et al., 2013). Therefore, this study aimed to assess
the awareness of the public in the eastern region of Saudi Arabia of
the appropriate storage of used medications and the proper dis-
posal of unwanted medications.
2. Material and methods

2.1. Study design and population

A cross-sectional study was conducted between February and
June 2018 among the public in the eastern region of Saudi Arabia.
The study questionnaire tool was constructed based on several
previous studies regarding medication storage, recycling, and the
correct and safe disposal of expired, unwanted, or unused medica-
tion (Pankajkumar et al., 2016, Bataduwaarachchi et al., 2018,
Quadra et al., 2019, Naser et al., 2021). The questionnaire had
two sections, with a total of 16 questions: the first part included
basic demographic information such as gender, age, and level of
education, whether the participants have children below six years
old in the house, and city of residency. The second part consisted of
13 questions to assess participants’ knowledge about the storage of
medication, practices regarding the place of storage, and methods
of handling stored medications at home. Additionally, the ques-
tionnaire included questions on the way/place in which medica-
tions are stored at home, whether the original containers of the
medications are changed or not, and whether the expiry date is
written on the new container. There were further questions on
the common classes of medications that are stored at home, and
on whether the participants ask pharmacists or read the attached
leaflet for the proper way to store the medications. Some questions
asked participants whether they check the expiry date of the
stored medications before use and periodically, and whether they
are aware of the types of pharmaceutical preparations or dosage
forms that should be refrigerated. Participants were asked how
they carry medications when travelling. They were also asked
how they dispose of both expired medications and unused, unex-
pired medications. Inclusion criteria were for participants to be
more than 18 years old and have unused leftover, or expired med-
ications in their homes.
2.2. Sampling strategy

A convenient sample of participants who met the inclusion cri-
teria was invited to participate in the study through social media
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platforms (Twitter and WhatsApp). All participants participated
voluntarily in the study and were thus considered exempt from
written informed consent. The study aims and objectives were
clearly explained at the beginning of the survey. In addition, the
participants were informed that participation in the study was vol-
untary. The respondents were assured about the confidentiality of
their responses, and they were informed that the study aimed to
assess their knowledge and practices concerning the storage and
disposal of home medications.
2.3. Instrument development

Reliability and validity tests were carried out with 15 partici-
pants. Based on the results of this pilot study, the questions were
modified to ensure simplicity and ease of understanding. Experi-
enced pharmacists checked the questionnaire design and verified
the content validity of the questions.
2.4. Instrument translation

As arabic is the official language and the most commonly used
language among the general population in Saudi Arabia, we trans-
lated the quesitonnire items adapted from previous literature
using the forward backward translation technique. The forward
translation was completed by expert in lingustics who is fluent
in Arabic. The translation process focused on the conceptual trans-
lation rather than the literal (word-forword) translation. Based on
the WHO recommendation [16], the translated draft was revised
and assessed to gurantee that it is satisfactory for them and
reflected the same concepts covered by the originally adapted
items. This step was followed by backward translation, which
involved the backward translation of the produced Arabic version
into the English language. This was undertaken by a bilingual clin-
ical pharmacist who had no prior knowledge of the objectives of
the study or of the original questionnaire. Finally, the back-
translated draft of the questionnaire was compared to the items
in the original English language version to assess if they were con-
ceptually equivalent.
2.5. Sample size

Using a confidence interval of 95%, a standard deviation of 0.5,
and a margin of error of 5%, the minimum required sample size
was 385 participants.
2.6. Ethical consideration

Ethical approval was obtained for this study from the Research
Ethics Committee of Pharmacy

Practice at the Clinical Pharmacy College at King Faisal Univer-
sity (KFU-REC/2016-11-10).
2.7. Statistical analysis

Descriptive analysis was reported as a mean (±standard devia-
tion [SD]). Categorical variables were reported as frequency (per-
centage). A Chi-square test was used to assess the difference in
practices regarding the storage and disposal of home medications
between different demographic groups. Binary logistic regression
was used to identify predictors of medication storage and disposal
practices.The statistical analyses were carried out using Statistical
Package for Social Science (SPSS) software (version 27).



Table 2
Participants’ medication storage practices.

Item Frequency
(No.)

Percentage (%
answered yes)

Keeping medication in original container 746 91.0
Checking the expiration date before using

the medications
692 84.4

Checking the expiration date of stored
medications periodically

575 70.1

Reading the storing instructions of
medications written on the leaflet

386 47.1

Asking the pharmacist about the storing
instructions

133 16.2

Writing the expiration date on the new
container

37 4.5

No: Frequency.
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3. Results

3.1. Participants’ characteristics

A total of 820 individuals participated in this study. About 74%
of the respondents were female. Around half of the study respon-
dents (45.5%) were aged 21–30 years. Approximately 67.0% of
the participants had a bachelor’s degree. Around half of the study
respondents (47.7%) reported that they have children below six
years old in the house. For further details about respondents’
demographics, refer to Table 1.

3.2. Knowledge and practices regarding the storage of medication

Table 2 shows the respondents’ medication storage practices.
The vast majority (91.0%) of the study participants reported that
they keep medications in the original container. Around 84.0% of
the respondents reported that they check the expiry date before
using the medications. Around 70.0% of the respondents reported
that they check the expiry date of stored medications periodically.
Only 47.1% of the study participants reported that they read the
storage instructions of medications written on the leaflet, and
16.2% reported that they ask the pharmacist about the storage
instructions. A very small proportion (4.5%) of the study partici-
pants reported that they write the expiry date on the new con-
tainer, Table 2.

Table 3 shows participants’ medication storage knowledge and
practices. The most commonly reported places in which partici-
pants store medications were the cabinet (56.7%) and the refriger-
ator (79.0%). The most commonly reported class of medication
stored at home was painkillers and antipyretics (97.8%). When
the participants were asked about medications that should be
Table 1
Participants’ demographic characteristics.

Item Frequency
(No.)

Percentage
(%)

Gender Female 603 73.5
Male 217 26.5

Age groups 18–20 years 201 24.5
21–30 years 373 45.5
31–40 years 141 17.2
40 years and
more

105 12.8

Education level Elementary
school level

6 0.7

Intermediate
school level

33 4.0

High school
level

177 21.6

Bachelor degree
level

553 67.4

Post-graduate
level

42 5.1

Diploma 9 1.1
Having children below 6 years

old in the house
Yes 391 47.7
No 429 52.3

Living city in the eastern
region of Saudi Arabia

Al-Hasa 330 40.2
Dammam 188 22.9
Khobar 117 14.3
Al-Jubail 55 6.7
Dhahran 44 5.4
Al-Qatif 32 3.9
Hafr Albatin 12 1.7
Ras Tanura 9 1.1
Al-Khafji 8 1.0
Abqaiq 4 0.5
Villages and
migrates

19 2.3

No: Frequency.
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stored in the refrigerator, the most commonly reported dosage
form was suppository (66.2%). Regarding how they carry medica-
tions when travelling, around half of the study participants
(50.7%) reported that they carry medications in their handbags.
When the participants were asked about how they dispose of
unused and expired medications, 72.6% and 97.3% reported that
they throw them in the garbage, respectively.

Table 4 shows the gender-based differences in medication stor-
age practices. There was a statistically significant difference
between males and females in terms of the following practices:
keeping medication in the original container, writing the expiry
date on the new container if the medication is moved from the
original one, reading the storage instructions of medications writ-
ten on the leaflet, asking the pharmacist about the storage instruc-
tions when buying new medications, and checking the expiry date
before using the medications (p < 0.001), Table 4.

Table 5 shows the age-based differences in medication storage
practices. There was a statistically significant difference between
participants from different age groups in terms of the following
practices: writing the expiry date on the new container if the med-
ication is moved from the original one, reading the storage instruc-
tions of medications written on the leaflet, asking the pharmacist
about the storage instructions when buying new medications,
checking the expiry date before using the medications, and period-
ically checking the expiry date of stored medications, Table 5.
Table 6 shows the differences in medication storage practices
based on education level. There was a statistically significant dif-
ference between participants from different education levels in
terms of all medication storage practices.
3.3. Predictors of medication storage and disposal practices

Participants who hold diploma were less likely to keep medica-
tion in original container (OR: 0.26 (95 %CI: 0.07–0.99). Partici-
pants who aged 40 years and above were more likely to write
the expiration date on the new container if changing the original
one (OR: 3.56 (95 %CI: 1.73–7.33). Male participants and those
who are aged 21–30 years were less likely to read the storing
instructions of medications written on the leaflet (OR: 0.57 (95 %
CI: 0.41–0.78)) and (OR: 0.69 (95 %CI: 0.53–0.91)), respectively.
On the other hand, participants who are aged 31–40 years were
more likely to read the storing instructions of medications written
on the leaflet (OR: 1.78 (9 %CI: 1.23–2.57)). Participants who are
aged 21–30 years were less likely to ask the pharmacist about
the storing instructions when buying new medications (OR: 0.48
(95 %CI: 0.32–0.71)). However, participants who are aged 31–
40 years and 41 years and above were more likely to (OR: 1.86
(1.20–2.89)) and (OR: 3.70 (95 %CI: 2.35–5.82)), respectively. Male
and those with high school-level education were less likely to



Table 3
Participants’ knowledge and practices regarding the storage of medications.

Item Frequency
(No.)

Percentage
(%)

Store medications in § Cabinet 464 56.7
No box 249 30.4
Open box 184 22.5
Bag 64 7.8
Locked box 49 6.0
Others 47 5.7

Place for storing
medications §

Refrigerator 648 79.0
Bed room 326 39.8
Kitchen 242 29.5
living room 109 13.3
Car 11 1.3
Others 30 3.7

Common classes of
medications in the
house §

Pain
killers + antipyretics

801 97.8

Cough syrups 446 54.5
Vitamins and
supplements

355 43.3

Antibiotics 326 39.8
Antacids 246 30.0
Antidiabetic agents 191 23.3
Antihypertensive 171 20.9
Anti-
hyperlipidemics

101 12.3

Others 33 4.0
Medications that should

be store in the
refrigerator §

Suppositories 542 66.2
Insulin 504 61.0
Syrups 490 59.8
Eye drops 439 53.6
Injectable
medications

415 50.7

Ear drops 328 40.0
Ointments 229 28.0
Antibiotics
tab + caps

217 26.5

Hormones 193 23.6
Creams 187 22.8
Iron and folic acid
tablets

126 15.4

Vitamins tablets 119 14.5
Others 22 1.3

The way of carrying the
medications in case
of traveling

In handbag 416 50.7
With luggage 130 15.9
In a bag inside the
airplane cabin

115 14.0

I do not carry
medications during
travel

114 13.9

Buy new
medications from
designated country

45 5.5

The way of disposing
unused medications
§

Throw it in the
garbage

595 72.6

Store it for future
use

331 40.4

Give it to a friend or
relative

107 13.0

Return it to the
pharmacy

42 5.1

The way of disposing the
expired medications

Throw it in the
garbage

798 97.3

Throw it in the toilet 53 6.5
Return it to the
pharmacy

28 3.4

Burn it 6 0.7
Buried in the soil 3 0.4

§ Participants could choose more than one answer, No: Frequency.

EL Walid EL Hassan, Alanoud Ahmed Al Taisan and Amal Khaleel Abualhommos Saudi Pharmaceutical Journal 30 (2022) 172–179
check the expiration date before use the medications (OR: 0.66
(95 %CI: 0.44–1.00)) and (OR: 0.62 (95 %CI: 0.40–0.95)), respec-
tively. On the other hand, participants who are aged 31–40 years,
41 years and above, and those with post-graduate level of educa-
tion were more likely to check the expiration date before use the
medications (OR: 4.93 (95 %CI: 2.13–11.43)), (OR: 22.46 (95 %CI:
175
3.11–162.48)), (OR: 8.00 (95 %CI: 1.09–58.68)), respectively. Male
participants were less likely to check the expiration date of stored
medications periodically (OR: 0.43 (95 %CI: 0.31–0.59)). Those who
are aged 31–40 years, 41 years and above were more likely to
check the expiration date of stored medications periodically (OR:
3.43 (95 %CI: 2.04–5.77)) and (OR: 2.09 (95 %CI: 1.24–3.52)),
respectively, Table 7.
4. Discussion

This study explored the awareness of the public in the eastern
region of Saudi Arabia on the appropriate storage of used medica-
tions and the proper disposal of unwanted medications. The key
findings of the study are: 1) the majority of the study participants
reported that they keep medications in the original container and
check the expiry date before using the medications; 2) around half
the study participants (47.1%) read the storage instructions of
medications written on the leaflet; 3) a small proportion write
the expiry date on the new container or ask the pharmacist about
the appropriate storage instructions; 4) painkillers and antipyretics
were the most commonly reported class of medications stored at
home, in suppository dosage form, and 5) the majority of the par-
ticipants dispose of unused and expired medications in the
garbage.

Incorrect storage of home medications and incorrect disposal of
unwanted medications are a big concern in Saudi Arabia. Even
though there are clear instructions for the appropriate storage of
medication in the leaflets attached to each type of prescribed and
over-the-counter medication, there are no clear instructions guid-
ing the disposal of unwanted or expired medications (Alruwaili
et al., 2013). The majority of the study participants reported that
they keep medications in the original container and check the
expiry date before using the medications. Similar findings were
reported among nursing and pharmacy university students in
Saudi Arabia were more than half of the study participants
reported that they check the expiry date of medicaitons
(Bashatah and Wajid, 2020).

The expiry date reflects the period for which the medication
remains stable and, consequently, preserves its purity, quality
and strength. Checking the expiry date of medications before use
is important as expired medications could lead to multiple poten-
tial harmful effects on patient health, which include yielding toxic
compounds and unintended side effects.

Around half the study participants (47.1%) read the storage
instructions of medications written on the leaflet. Proper storage
of unused medications is vital to maintain the medications’ quality
and guarantees their safety and efficacy. In our study, a small pro-
portion of the participants reported that they write the expiry date
on the new container or ask the pharmacist about the appropriate
storage instructions. As mentioned before, writing the expiry date
on the new container if the medication has been moved from the
original container is important to identify the period at which
the medication remains stable, safe and effective.

Unfortunately, only a small proportion of the participants
reported that they ask the pharmacist about appropriate storage
instructions. This practice should be enhanced and patients should
ask pharmacists about the appropriate storage instructions for
their medications before and after their use. Pharmacists have a
major role in enhancing medication safety, frommedication prepa-
ration and dispensing, to usage, storage, and disposal (Agency for
Healthcare Resaerch and Quality, 2019). Besides, unfortunatly, pre-
vious studies in Saudi Arabia reported that even healthcare provi-
ders including pharmacists themselves do not provide instructions
to the patients about the proper disposal of medications (Al-
Shareef et al., 2016, AlAzmi et al., 2017).



Table 4
Participants’ medication storage practices stratified by gender.

Frequency (No.) Percentage (%) P-value

Keeping medication in original container Females Yes 543 90.0 <0.000
No 60 10.0

Males Yes 203 93.5
No 14 6.5

Writing the expiration date on the new container if changing the original one Females Yes 31 5.1 <0.000
No 572 94.9

Males Yes 6 2.7
No 211 97.3

Reading the storing instructions of medications written on the leaflet Females Yes 306 50.7 <0.000
No 297 49.3

Males Yes 80 36.8
No 137 63.2

Asking the pharmacist about the storing instructions when buying new medications Females Yes 96 15.9 <0.000
No 507 84.1

Males Yes 37 17.0
No 180 83.0

Checking the expiration date before use the medications Females Yes 518 85.9 <0.000
No 85 14.1

Males Yes 174 80.1
No 43 19.9

Checking the expiration date of stored medications periodically Females Yes 453 75.1 0.051
No 150 24.9

Males Yes 122 56.2
No 95 43.8

No: Frequency

Table 5
Participants’ medication storage practices stratified by age group.

18–20 years 21–30 years 31–40 years Above 40 years p-
value

Frequency
(No.)

Percentage
(%)

Frequency
(No.)

Percentage
(%)

Frequency
(No.)

Percentage
(%)

Frequency
(No.)

Percentage
(%)

Keeping medication in original
container

Yes 177 88 341 91.4 134 95 94 89.5 0.020
No 24 12 32 8.6 7 5 11 10

Writing the expiration date on the
new container if changing the
original one

Yes 4 1.9 15 4 6 4.2 12 11.4 0.009
No 197 98.1 358 96 135 95.8 93 88.6

Reading the storing instructions of
medications written on the leaflet

Yes 89 44.2 157 42 83 58.8 57 54.2 0.022
No 112 55.8 216 58 58 41.2 48 45.8

Asking the pharmacist about the
storing instructions when buying
new medications

Yes 20 9.9 41 10.9 34 24.1 38 36.1 0.015
No 181 90.1 332 89.1 107 75.9 67 63.9

Checking the expiration date before
use the medications

Yes 144 71.6 309 82.8 135 95.7 104 99 0.017
No 57 28.4 64 17.2 6 4.3 1 1

Checking the expiration date of stored
medications periodically

Yes 110 54.7 256 68.6 123 87.2 86 81.9 0.02
No 91 45.3 117 31.4 18 12.8 19 18.1

No: Frequency.
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In our study, painkillers and antipyretics were the most com-
monly reported class of medications stored at home in suppository
dosage form. In a previous study in Jordan, differnet dosage forms
were reported, were 74.8% of the participants reported that tablets
and capsules followed by eye/ear drops with 24.5% (Naser et al.,
2021). Additionally, different types of unused/experied medica-
tions were reported including cold, cough and flu medications
(70.9%), antibiotics (45.1%), and vitamins and supplements
(35.6%). This might be due to the differences in the demographic
charactersitcs of the study participants including the family type
(having children or not), family size, and type of existed comorbidi-
ties among the study participants.

A recent systematic review has explored factors associated with
medicine storage and reported that family size and having children
aged below six years old are important factors that increase the
probability of having stored and wasted medications (Jafarzadeh
et al., 2021). This is especially true of the Middle East community
as, to cut costs, a large proportion of the community practice
self-medication and do not refer to healthcare professionals
(Khalifeh et al., 2017).
176
The majority of the participants dispose of unused and expired
medications in the garbage. This confirms the findings of previous
studies, which reported that 70%�97% of medications are disposed
of in the garbage (Al-Shareef et al., 2016, Banwat et al., 2016, Ristić
et al., 2016, AlAzmi et al., 2017, Naser et al., 2021). This harmful
practice among the Saudi population should be stopped and other
medication disposal methods should be promoted by healthcare
professionals and social media, such as dropping off the medicine
at a drug take-back site or location (U.S Food and Drug
Administration, 2020). Disposing of unused and expired medica-
tions in the garbage has multiple negative impacts on the environ-
ment and, ultimately, on the community. A previous study that
was conducted in Jordan has reported that many vegetable farms
in the Jordan Valley are irrigated by water resources that are con-
taminated by pharmaceutical residues (Zemann et al., 2014).

In our study, medication storage practices differed significantly
by age, gender and education level. This was confirmed by a recent
systematic review, which reported that being elderly, female, and
having a higher education level were factors that improve practices
associated with proper medication storage (Jafarzadeh et al., 2021).
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Besides, a previous study that was conducted in Saudia Arabia and
reported that there were no significant associations between
demographic characteristics and differentiation between the dis-
posal of prescription and non-prescription medications (Al-
Shareef et al., 2016), our study found that low education level (hav-
ing diploma), younger age (21–30 years), and male gender were
important demographic variables that are associated with impro-
per medication storage/disposal practices. However, this Saudi
study confirmed our findings concerning having higher responsi-
bility for finding an appropriate means of disposing of medication
among older population and females compared to others (Al-
Shareef et al., 2016). This could be attributed to the fact that these
demographic groups have better medication storage practices due
to gender-related physiopathology, interaction with the healthcare
system, lifestyle, and other biological differences (for example,
pregnancy) (Jafarzadeh et al., 2021).

Half of the respondents carry their medications in their hand-
bags when travelling, which is the correct way to avoid heat, mois-
ture, and to avoid altering the active ingredients when buying new
medications from the another country.

There are several reasons excess amounts of medication are
stored in homes, increasing the need for appropriate storage meth-
ods. These include over-prescription by physicians, over-
purchasing (by the patients for self-medication practices), and
non-adherence to treatment. Working on these three dimensions
by promoting the rationale for prescribing among healthcare pro-
fessionals, increasing patients’ education, clarifying the importance
of buying only the prescribed amount of medications, and increas-
ing patients’ adherence to their therapy will decrease the number
of unused medications in homes and decrease the probability of
negative impacts on the patients themselves, the community,
and the environment.
5. Implication for practice

Based on our findings, we suggest that decision-makers estab-
lish a law to be implemented by the official institutions in Saudi
Arabia that allows for the restoration of medications to private
and government pharmacies. Guided by clear roles and standards,
the pharmacies would then separate the unused medications from
the unwanted or expired medications, and transfer the unwanted
or expired medications to an institution that will use official and
scientifically proven disposal methods. Besides, clear and official
instructions on the appropriate way to store medications and the
right way to dispose of unwanted or expired home medications
should be made available to the public through campaigns, adver-
tisements, and gatherings.
6. Strengths and limitations of the study

This study is among the first few to assess the awareness of the
public in the eastern region of Saudi Arabia on the appropriate
storage of used medications and the proper disposal of unwanted
medications. We explored awareness of the appropriate storage
of used medications and the proper disposal of unwanted medica-
tions from all classes of medications and did not restrict our study
population to specific patient groups, which increases the general-
isability of our findings. On the other hand, we were not able to
estimate the response rate for our questionnaire study, which
might lead to nonresponse bias, as we could not demonstrate
how well the sample drawn from the population of interest, there-
fore, the findings should be interpreted carefully. Furthermore, the
study design itself, a cross-sectional survey design, limited our
ability to identify causality between study variables.



Table 7
Predictors of different medication storage practices.

Item Odds ratio of
keeping medication
in original container
(95 %CI)

Odds ratio of writing the
expiration date on the new
container if changing the original
one (95 %CI)

Odds ratio of reading the
storing instructions of
medications written on the
leaflet (95 %CI)

Odds ratio of asking the
pharmacist about the storing
instructions when buying new
medications (95 %CI)

Odds ratio of checking
the expiration date
before use the
medications (95 %CI)

Odds ratio of checking the
expiration date of stored
medications periodically
(95 %CI)

Gender Female
(Reference
category)

1.00 1.00 1.00 1.00 1.00 1.00

Male 1.60 (0.88–2.93) 0.53 (0.22–1.28) 0.57 (0.41–0.78)*** 1.09 (0.72–1.65) 0.66 (0.44–1.00)* 0.43 (0.31–0.59)***
Age groups 18–20 years

(Reference
category)

1.00 1.00 1.00 1.00 1.00 1.00

21–30 years 1.11 (0.68–1.79) 0.81 (0.41–1.58) 0.69 (0.53–0.91)** 0.48 (0.32–0.71)*** 0.81 (0.55–1.18) 0.88 (0.65–1.19)
31–40 years 2.10 (0.94–4.67) 0.93 (0.38–2.27) 1.78 (1.23–2.57)** 1.86 (1.20–2.89)** 4.93 (2.13–11.43)*** 3.43 (2.04–5.77)***
40 years and
more

0.83 (0.42–1.62) 3.56 (1.73–7.33)** 1.39 (0.92–2.10) 3.70 (2.35–5.82)*** 22.46 (3.11–162.48)** 2.09 (1.24–3.52)**

Education level Elementary
school level
(Reference
category)

1.00 1.00 1.00 1.00 1.00 1.00

Intermediate
school level

0.43 (0.17–1.07) 0.65 (0.09–4.91) 0.55 (0.26–1.15) 1.15 (0.47–2.85) 1.04 (0.39–2.74) 0.74 (0.36–1.52)

High school
level

0.84 (0.48–1.46) 1.59 (0.77–3.27) 0.95 (0.68–1.32) 0.97 (0.62–1.53) 0.62 (0.40–0.95)* 0.71 (0.50–1.01)

Bachelor
degree level

1.45 (0.89–2.36) 0.90 (0.45–1.79) 1.01 (0.76–1.36) 1.16 (0.78–1.74) 1.13 (0.76–1.68) 1.32 (0.96–1.80)

Post-graduate
level

2.04 (0.48–8.62) 0.50 (0.07–3.76) 1.70 (0.90–3.20) 0.53 (0.19–1.51) 8.00 (1.09–58.68)* 1.60 (0.75–3.39)

Diploma 0.26 (0.07–0.99)* – 0.64 (0.19–2.20) – 1.86 (0.24–14.67) 1.14 (0.30–4.33)
Having

children
below
6 years old
in the house

No (Reference
category)

1.00 1.00 1.00 1.00 1.00 1.00

Yes 0.72 (0.41–1.25) 1.40 (0.67–2.94) 0.78 (0.56–1.08) 1.20 (0.78–1.85) 1.05 (0.67–1.64) 1.10 (0.77–1.57)

*p < 0.05; ** p < 0.01; *** p < 0.001.
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7. Conclusion

This work highlights the lack of proper public awareness
regarding the handling of medications, particularly storage and
disposal practices in the eastern region of Saudi Arabia. We also
suggest that further educational interventions should be directed
to the public to promote safe and appropriate handling to maintain
the effectiveness of prescribed medications. In this research, we
found that the public in Saudi Arabia needs to be made aware of
the appropriate way to store medications and the correct way to
dispose of unwanted and expired medications.
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