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Background: Drug therapy is the most often used intervention for treatment and prevention
of disease. However, if used inappropriately, drugs can cause more harm than good. Improper
drug storage and disposal can have a direct impact on public safety, the environment, and the
health care services. The purpose of this study was to characterize medications stored in Qatar
homes and to explore their methods of storage and disposal, and to identify the public’s source
of information related to medicines.

Methods: For the purpose of this cross-sectional exploratory study, a list of telephone numbers
was generated from Qatar’s telephone directory using a systematic sampling method. Individuals
consenting to participate were interviewed using a multipart pretested survey instrument.
Results: Data were collected from a total of 49 homes. Most respondents did not have a desig-
nated compartment or box specifically for storing medications. The majority of drugs (48%) were
kept in bedrooms and a number of respondents were keeping their drugs in the fridge and in the
kitchen. The most often stored classes of medicines were analgesics, antihistamines, nutritional
supplements, and medications used for the respiratory system. Most respondents disposed of
unwanted medicines by throwing them in the trash. In about 15% of cases, the dosage of drug
taken was different from the instructions on the label. Sharing of prescription medicines was not
uncommon. The majority of respondents sought information related to drugs from doctors.
Conclusion: These findings raise concerns about how medications are stored and disposed
of in the community. The fact that no household routinely returned unwanted medications to a
pharmacy for proper disposal places the environment at risk. There is a need for more societal
awareness about the safe handling and storage of drugs in the home, and about the professional
role of the pharmacist.
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Introduction
Drug therapy is often associated with adverse effects and other drug-related problems
that can generate increased health care costs, including a need for new consultations
with other health care professionals, use of additional drugs, need for more laboratory
tests, hospitalization, and even death.' It has been estimated that for each dollar spent
on drugs, one dollar is needed for the treatment of problems related to drugs.? All this
means that medicines can have significant adverse consequences at a societal level, in
addition to having an economic impact on the health care system.’

Studies conducted in Spain, the UK, and the US have reported that elderly patients
tend to have more medications in their homes, and a larger household size was found
to be predictive of storage of more medications.*® A study conducted in Saudi Arabia
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found a mean of eight drugs per household, and up to 30%
had at least 10 medications.’

Medications stored in the home are sometimes taken by
someone other than the person for whom they are prescribed.
A study conducted in 2001 found that 3%—12.7% of people
had shared their medications with someone else.® The same
study reported high use of nonprescription medications
and dietary supplements among households, and reported
simultaneous use of multiple products with the same active
ingredient (duplicate therapy).

Hoarding of old medications is not uncommon. It was
reported that around 40% of patients had prescription
medications that they no longer used.’ Storage of large
quantities of medications in the home increases the risk of
a wide range of potential drug-related problems, including
errors in taking medications, accidental poisoning, adverse
drug reactions, and is also a waste of resources.'® While his-
torically patients may have been advised to flush unwanted
medications down the toilet, many studies have shown that
chemicals are increasingly present in waterways, eg, streams,
rivers, and lakes. Pharmaceuticals inappropriately discarded
in this manner could contaminate water supplies and threaten
aquatic ecosystems.!!

No previous study has examined what and how medica-
tions are stored in Qatar homes. A number of key issues must
be considered before trying to apply the findings of studies
conducted overseas to Qatar, a multiethnic country with a
population of around 1,600,000, as per Qatar’s Statistics
Authority website (http://www.qsa.gov.qa/eng/index.htm).
One such issue is the pharmacy regulations governing the
sale, classification, prescribing, and dispensing of medica-
tions (and ultimately public access to medications and the
potential hazards associated with that access). In most
countries, drugs are classified mainly according to whether
they are available on prescription only and are sold over-
the-counter (OTC). Classification to prescription or OTC is
mainly based on the safety and efficacy of the product and
its potential for abuse by the patient. This classification has
direct implications for the level of access to medications and
subsequently the potential impact on public safety. Many
countries limit the list of OTC medicines to those with a
proven safety profile, while extending the prescription only
list to include all medications that could be potentially
harmful. Other countries limit the prescription medication
list, while making a longer list of OTC products available.
This reflects the current situation in Qatar, which is not
helped by the public’s poor understanding of the role of the
community pharmacist in providing drug information and by

insufficient pharmacist—patient time, as reported by a recent
study in Qatar.'? This study seeks to explore these relation-
ships by characterizing medications kept in Qatar homes,
specifically drug quantity, therapeutic class, sale class, usage,
method of storage, method of disposal, and expiry status.

Materials and methods

This was a cross-sectional, exploratory descriptive study. To
identify households for inclusion in the study, a list of home
telephone numbers was selected randomly from the telephone
directory maintained by Qtel®, Qatar’s national telephone
company. Random telephone numbers were dialed and all
adults responding to the call and identifying themselves
as the person most involved with the household medicine
stock or cabinet were invited to take part in this voluntary
anonymous survey. In the absence of an institutional review
board in Qatar at the time of conducting this study, verbal
consent was obtained from participants prior to administer-
ing the interviews.

Questionnaire design

Several meetings were held and the literature was searched
to help in developing a comprehensive survey tool for col-
lecting the necessary data from the sample. A literature
search was conducted using the Medline, Embase, and
Cinahl databases and the search engines of relevant journals.

2

Search terms included: “medicine”, “drug”, “medication”,

ELINT3

“pharmaceutical preparations”,

EEINT3

prescription”, “over the

CEINT3

counter’,

EEINT3 LEINT3

non-prescription”, “medicine cabinet”, “medicine

LEINT3

cupboard”, “home”,

EEINT3

storage”, “self-medication”, “drug

9

stability”,

EEINT3

drug wastage”, “expiry”, and “brown bag”.
Limits used to narrow down the number of studies returned
included human and English language studies only. Articles
that had reviewed the storage of medicines in homes were
identified, and their findings were examined. Where possible,
their methods were looked at to determine how the research
had been conducted. Following the literature review, the
interview format was determined and a set of forms was
assembled. The forms were designed to enable gathering of
information that addressed the specific aims of the research
and included common questions drawn from the literature.
Areas that were targeted by the survey included the types of
medicine that were stored, their quantities, what condition
they were in, how they were used and who they were used
by, whether they were stored and used safely and correctly,
and how they were disposed of. Other information gathered
included usage of the medicines in relation to the instructions
for use on their label, the source of most information related
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to drugs, and degree of satisfaction with the information
received. The knowledge people had regarding their medi-
cines was also briefly examined.

The method of data collection was a 25-30-minute
structured telephone interview carried out by two research
assistants. The forms were piloted with a small sample of
participants, and minor modifications to the structure and
wording of the questionnaires were made as a result. Face
validity and comprehension of the questionnaire were tested
(time taken to respond to the questionnaire, comprehension,
and response to questions of a “personal” nature).

Data collection

For the purpose of the study, randomly selected telephone
numbers were dialed, and individuals answering calls
were provided with the study objectives, and asked if they
(or someone else whom they identified as someone with
the best knowledge about medicines at the house) wished
to participate. Those who gave their verbal consent were
interviewed at a second call after giving them time to prepare
all the medications stored at the house, including vitamins,
minerals, and herbal products. A semistructured interview
was conducted in Arabic or English using the multipart
pretested survey instrument. Questions were asked in lay
language and in Arabic or English depending on the language
preferred by the respondent. Medication names were col-
lected by asking the respondent to read or spell out the name
written on the packaging or container, and if necessary, the
interviewer assisted the respondent until the interviewer was
satisfied that the correct name of the medicine was collected.
In the event of the availability of commercial names only,
the generic name or composition was identified by referring
to drug information sources available throughout the data
collection process, including text books (British National
Formulary, Drug Information Handbook) or online software
(Micromedex, http://www.thomsonhc.com/home/dispatch).
After identifying the medication, a member of the research
team placed the medicines under its appropriate drug class
(as per the British National Formulary classification) for
further analysis."

Statistical analysis

The data collected were entered into Excel® (Microsoft
Corporation, Redmond, WA) then exported to SPSS (v 17.0;
SPSS® Inc, Chicago, IL). Data were entered by two indepen-
dent junior researchers for validation and accuracy purposes.
Descriptive statistical analyses and group comparisons
were carried out using correlation statistics and multiple

regression analysis. The Pearson correlation coefficient was
used to determine any association between demographic data
and other variables identified a priori (like the association
between household size, annual income, level of education,
age, cthnicity, and the method used to dispose of unwanted
medications or how and where medications were stored in
the home). Student’s #-test was used to assess statistical
significance (P = 0.05).

Results

Household characteristics

Four hundred and thirty-two phone calls were made to invite
respondents to take part in the study. Eighty-one household
representatives initially expressed interest in being part of the
research during the first call, of whom 49 participants (18% of the
targeted sample size) answered all survey questions.

Demographics of respondents

Eighteen percent of the respondents (n = 9) were of Qatari
nationality. Respondents from other Arabic origins were the
highest group (39%), followed by people of Asian background
(35%). Those of European background comprised only 2% of
the sample. Eighty percent of those responding to phone calls
and ultimately responding to the survey were females. The
majority of people living in the surveyed homes were in the
19-59-year age bracket (Figure 1). Around 13% (35/262) of
the sample living in the houses surveyed were aged 5 years
or younger. There were only three individuals aged 60 years
or older. Fifty-one percent of the households accommo-
dated 24 persons, while 41% had fewer than ten persons
living in them. The rest of the households had ten persons or
more living in them (Table 1). Around 37% of respondents
were unemployed (eg, housewives or retired persons). There
was no statistical association between household income and
quantity of drugs kept in the home (P = 0.08).
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Figure | Age distribution of the residents in all houses surveyed (n = 265).
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Table | Number of people living in the household (n = 49)

Table 3 Drugs per sale category (n = 278)

Individuals living in household Households (%) Drug category n (%)
24 25 (51.0) Over the counter (for acute use) 167 (60.1)
5-10 20 (40.8) Prescription medicines (for chronic use) 86 (31)
>10 4(82) Not identified 25 (8.9)

Drugs in home

Pharmacological class

Participants were asked to answer questions related to
each drug stored in the household. The average (+ standard
deviation) number of medicines per household was 6.0 = 4.1.
The total number of drugs stored in the home was greater
as the number of people living in the house increased
(P < 0.05). The majority of the drugs stored (n = 58; 21%)
in the participating homes were analgesics. Nonsteroidal
anti-inflammatory drugs were the second most commonly
stored drugs, representing 16% of all the drugs (Table 2).
There were 86 prescription drug products and 167 OTC drug
products. Table 3 summarizes the distribution of drugs as per
their sale category.

Participants were also asked about whether medicinal prod-
ucts were shared amongst residents in the same house. Sharing
occurred with antidiabetic medicines (two households; 4%),
anti-infective medications (seven households; 14%), inhaled
bronchodilators (three households; 6%), inhaled corticosteroids

Table 2 Drug distribution by class (n = 278)

(one household; 2%), and oral corticosteroid medication (two
households; 4%). In around 15% of cases, medicines were
used in dosage regimens that were different from that in the
labeling on the medicine’s containers.

Child-resistant closures

When participants were asked about whether the bottles con-
taining liquid dosage forms (eg, syrups and suspensions) or
solid dosage forms (eg, loose tablets or capsules) were fitted
with child-resistant closures, only 29% confirmed that the
drug containers had a child-resistant closure. The rest were
in containers with bottles fitted with normal screw caps or
in paper or plastic envelopes.

Storage

Participants were asked about where each of their household
drugs was stored. The majority of drugs (48.2%) were kept
in bedrooms. Most respondents did not have a designated
compartment or box specifically for storing medications.
A number of respondents kept their drugs in the fridge or
kitchen. Table 4 summarizes drug storage sites in the home.

Drug therapeutic class Percentage Dlsposal
Analgesics 2 When participants were asked about how they disposed of
Nonsteroidal anti-inflammatory agents 16 their unwanted or leftover medicines, the majority (65%)
Allergy, cough, cold 14 reported that they threw them in the general rubbish. Around
Not ified/oth 9 . . .. .

o7 speclediomers 12% said they usually threw their unused medicines in the
Anti-infectives [ )
Vitamins, nutritional 5 rubbish or kept them. Only 4% reported that they kept unused
Antihypertensives 5 medicines indefinitely, and 6% flushed them down the toilet.
Oral antidiabetics 4 The answers of the remaining participants varied between
Complementary alternative medicine 3 turnine the d to the ph . binati
Antacids/prokinetics 3 returning the drug to the pharmacy, or using a combination
Bronchodilators 3 of methods to dispose of their unused medicines. No expired
Aspirin 2 medications were reported.
Systemic steroids 2
Statins 2
Insulin antidiabetic agents ! Table 4 Drug storage sites in the home (n = 253)
Antiepileptics |
Inhaled steroids | Place of storage Frequency (%)
Hormonal | Kitchen 13 (5.1)
Endocrine, thyroxine | Fridge 63 (24.9)
Immunosuppressants | Fridge and bedroom 3(1.2)
Neurological | Bedroom alone 126 (50)
Other, medicines for other cardiovascular diseases | Other (bathroom, living room other room) 48 (19)
Bone, joint 0 Total 253
102 submit your manuscript Drug, Healthcare and Patient Safety 2011:3
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Sources of satisfaction with drug-related information
Physicians were cited as the most important source of
drug-related information for the participants (49%). Only
6.1% and 4.1% of the participants reported pharmacists and
nurses as their main source of drug-related information,
respectively.

Discussion

The research question addressed in this project (ie, how medi-
cines are stored in the home) is not novel, but is an important
one that relates directly to issues of public safety. What
makes this an even more important issue to be addressed in
the State of Qatar is the fact that regulations that organize
pharmaceutical products in terms of approval, classification,
provision, and use (in other words the drug use process) are
still in a stage of development and evolution. Therefore,
the focus of community and other pharmacists is still on
instructing patients on how to take the prescribed drug at
the prescribed dose for the prescribed time. What is often
overlooked is what the patient and caregivers, who have the
ultimate responsibility for proper drug use, do with these
medications at home.'*

It had been reported that the public is generally dis-
satisfied with current medication use conditions in Qatar,
particularly the availability and cost of medications in the
private sector.'® These findings might have implications, in
our opinion, for the types, range, and quantities of medica-
tions stored in private homes in Qatar, and on how people
dispose of their unused medicines and where (and how) they
store them. Therefore, this exploratory study looked at the
status of medicines in a cross-sectional sample of homes in
Qatar with the intention of making some inferences about
the possible overall impact on public safety and on potential
roles of health care workers, including pharmacists, in health
promotion and health education.

A telephone interview strategy was adopted in this
study. We have had other options that included face-to-face
interviews and distributing the questionnaires to parents
through their children in schools. Both of these methods
were disregarded for different reasons. For example, home
visits to collect information were excluded on the grounds
of cultural sensitivity and school visits would miss potential
participants with no children of school age. The utilization
of Qatar’s national telephone directory as the source for
our sample seemed logical because it included an updated
list of all telephone numbers, and it allowed adequate ran-
domization. However, of all the telephone calls made, only
a small fraction of those who answered our calls in which

we explained the aim of the study agreed to participate, and
finally 11% of all those who were invited to participate (which
translates to 18% of the target sample size) did complete the
phone survey. This response rate illustrates the difficulty of
conducting population-based surveys in Qatar, especially
surveys that utilize telephone calls and probably also postal
questionnaires. One would be justified in expecting better
response rates with surveys that target professional groups
or similar defined groups of candidates than those targeting
the general population.

In our case, one reason for the poor response rate may
have been a reluctance to answer questions related to medica-
tions or medical conditions of a sensitive and private nature.
Also, there might have been a reluctance to participate in a
telephone interview that might take too long, which again
may have deterred some individuals. O Toole et al advocated
the use of a combination of approaches to maximize telephone
response rates.'® Factors like reduced telephone number list-
ings and people’s increasing resistance to unwanted phone
calls could also compromise the response rate to telephone
interviews. However, for an exploratory study like this one,
sample size is not an issue because the aim in this case is not
to provide results that could be generalizable, but to provide
a snapshot in time and some insight into the phenomenon of
home drug storage.'¢

Participant demographics

Analysis of respondent demographics reveals a multiethnic
mixture including different proportions of the main ethnici-
ties that form Qatar’s population, and bears a close resem-
blance to the actual situation in Qatar. The sample population
also showed reasonable diversity with respect to age, gender,
and ethnicity. However, because of the small sample size, we
cannot claim that the data generated is representative of the
whole population in Qatar. Indeed, as stated above, generaliz-
ability was not our main objective in this work.

The majority of those who responded to the survey were
female, which is not surprising given that phone calls were
often made at a time of the day when employed spouses or
other individuals were not at home. Over 40% of respon-
dents lived in houses with 5-10 other members in the same
household. This could be a reflection of the social makeup and
living arrangements involving extended family in this part of
the world. This is an important finding with relevance to the
core of this study, whereby we found an association between
number of members in the household and quantity of medicines
stored. While this is to be expected, it could also raise concern
about the increased potential for drug-related risks.
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Some participants did not feel comfortable answering
questions about income, which is not surprising because
this could justifiably be perceived as sensitive and personal
information. Reluctance to answer the income question
might have been driven by the nature of the survey provision
strategy, where a phone call could be seen as somewhat intru-
sive and the respondent could be feeling “exposed”, unlike
a postal questionnaire that carries no personal information,
address, contact number, or a human voice.

Quantities of medicines in homes

The mean number of medications stored in the home was six
per household. This number is comparable with the average
number of medications stored at home in other countries,
like Sudan, where the mean number of medications reported
per household unit is 4.4, and like Saudi Arabia, where the
mean number of reported medications is 8.0 per family.”!”
Household income does not appear to have an association
with quantity of medicine stored in the household. This
simply suggests that people do not seem to keep or purchase
more medications as their income increases. However, due
to the perceived sensitivity of the information, these results
should be considered with caution.

The most frequently stored medications at home in this
country were analgesics (21%) followed by nonsteroidal
anti-inflammatory drugs (16%), and allergy, cough, and
cold medications (14%). This finding is consistent with
the results of some studies conducted in other countries
but is in contrast with others. For example, De Bolle et al
reported that the most commonly encountered categories
of medicines in Belgium are nonopioid analgesics (7.2%),
nonsteroidal anti-inflammatory drugs (6.9%), and nasal
decongestants (3.5%).'® In the Sudanese study cited earlier,
the most commonly stored medicines found at home in
Sudan were antibiotics (22%) followed by analgesics
(12%).'7 Abou-Auda found that respiratory drugs, followed
closely by central nervous system agents, and antibiotics,
were the most common medicines in Saudi Arabian house-
holds (16.8%, 16.4%, and 14.3%, respectively).” In Iran,
drugs acting on the central nervous system were the most
commonly encountered medications (23.7%) followed by
anti-infectives (14%) and gastrointestinal agents (13%)."
We have intentionally considered analgesics (eg, parac-
etamol, opioids) as a category distinct from nonsteroidal
anti-inflammatory drugs because the latter class is consid-
ered especially problematic due to the potential for causing
gastrointestinal bleeding, ulcers, and several cardiovascular
complications.?*2

The low percentage of anti-infectives (6%) found in
Qatar’s households could be explained by the fact that Qatar’s
drug regulations prohibit the dispensing of anti-infectives
without a prescription which would limit public access to
this category of medications.

In spite of the fact that cardiovascular disease accounts
for a significant percentage of hospital admissions in Qatar
and is the leading cause of death in that country, only 6% of
stored medications were cardiovascular agents.? This could
be explained by the relatively young age of people living
in the homes surveyed (only three individuals were above
60 years of age). Another explanation could be that people
are not likely to self-medicate with cardiovascular medicines.
Noteworthy is the fact that access to these medicines is so far
not restricted in Qatar (medicines for cardiovascular health
problems can be sold freely in community pharmacies).
However, most patients are prescribed these medicines at
health care centers and hospitals.

The high number of allergy, cough, and cold products
found in Qatar’s households (14% of the total number of
medicinal products) could be due to the high prevalence of
allergic disorders in this country, especially among school-
aged children.?

Safety of packaging

Safety of medicine packaging is a universal problem and
concern had been expressed over accidental poisoning as a
result of poor packaging. It has been suggested that education
does not reduce accidental poisoning as safety packaging
does, which could explain why it is most prevalent among
children, especially those without adult supervision.* Only
one-third of the drug products stored in the households sur-
veyed were fitted with a child-resistant closure. We asked
specifically about child-resistant closures if the medica-
tion was a solid dosage form (tablets, capsules) or a liquid
(syrup, suspension, elixir). The fact that 13% of all residents
in the houses surveyed were children (5 years or younger)
makes this finding of considerable importance and raises
concerns about the potential for accidental child poisoning.
The problem is compounded by our other finding related to
the manner in which medications were stored in the homes
we surveyed.

Place of storage

Previous studies have identified a link between where people
store their medicine and how frequently the drug is used.?>
They found that medicines for everyday use are often kept
in places where they can be seen, such as the kitchen bench,
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while the “when required” medicines are usually kept out of
the way in a bathroom cabinet. Storage of medicines in homes
under damp and humid conditions, as well as exposure to
light or high temperatures, can cause medicines to degrade
more quickly than expected.

The majority of drugs in our study were kept in the
bedroom, which makes them accessible, especially to
children living in or visiting the house. Some medications
were kept in the kitchen, and in around 25% of the cases in
the fridge, where heat and humidity, respectively, could be
problematic, especially for solid formulations, eg, tablets. In
19 cases, medications were stored in the living room or in the
bathroom. Lack of a single storage place for regular medica-
tions leads to a greater chance of missed doses, except if the
medications are stored in different locations because of time
of administration (eg, morning medications on the kitchen
table and bedtime medications at the bedside).!* Considering
that the ideal place to keep medicines is in a locked container
in a cool, dark, and dry place out of reach of children, these
results indicated poor and sometimes hazardous medicine
storage conditions.

Hoarding and disposing of medicines

Little evidence of drug hoarding was found in our sample
because only three households reported retention of discon-
tinued medication. This is important given the concerns we
expressed regarding the status of medication storage and
packaging in the households surveyed. We did not explore
reasons why only a minority of households disposed of
medications through plumbing (8%) compared with throw-
ing them in the trash (81%). Low rates of medication return
to pharmacies are not surprising given that it is not widely
promoted by pharmacists in the country and Qatar does not
currently have laws or regulations on recycling of any other
products (eg, plastic, paper, aluminum).'>?’

Sharing and use of medicines

Of concern was the fact that sharing of prescription medi-
cations was not uncommon in this sample. In seven cases,
anti-infectives were shared, and in other cases inhaled
bronchodilators, antidiabetic medication, and oral corticos-
teroids were shared as well. In countries where pharmacy
regulations and standards are well developed, all of these
medications would be categorized as prescription medicines
used by specific patients to treat a specific health condition
and for a specific duration of time. Anti-infective prepara-
tions (like antibiotics) are one of few classes of medica-
tions that are classified as prescription medicines in Qatar.

This classification is in an effort to avoid irrational antibiotic
use. Sharing of prescription medicines with individuals for
whom the drug product was not intended may compound
the problem of drug-related illnesses and may increase hos-
pitalization rates and associated morbidity and mortality.?®
In previous studies, it had been reported that antibiotics were
found as “leftovers” in drug cabinets, hence our finding in this
respect was not unique.? In a large proportion of cases, drugs
were used in a dosage regimen (dose, frequency, duration)
that was different from the instructions on the drug label. This
is also a risky practice that could lead to adverse effects as a
result of overdosing or underdosing.

Sources of drug information

Most participants in this study reported that they were satis-
fied with the level of information they received regarding
their medicines. In response to the question about what drug-
related information they would like provided, adverse effects
of drugs topped the list. This might suggest that patients are
not routinely provided with information about adverse effects,
a finding that is similar to previously report findings.>%!
However, and of interest, respondents considered the physi-
cian to be the primary source for information related to drugs
and their use. This same assertion was made by New Zealand
respondents in a study conducted in Auckland in 2003.%

Limitations

There was potential in this study for selection and social
desirability bias as a result of the strategy of using the
telephone to conduct an interview. Also, interviews which
were conducted during working hours could run the risk of
excluding highly educated young subjects. Due to the small
sample size, the results of this exploratory study should be
considered with caution. However, the findings do provide
insight into aspects that should be further investigated as part
of a larger study in the future.

Conclusion

This study raises several issues of concern in relation to
medicines stored inside homes that warrant addressing. It also
sheds some light on the potential role played by pharmacists
regarding public education in relation to drug therapy that
goes beyond the dispensing process. Judging by the find-
ing that pharmacists were not considered primary sources
of drug-related information, there seems to be a gap in the
public understanding of the pharmacist’s role, and their
acceptance of this. Pharmacists in Qatar must take advantage
of the opportunities provided by the currently evolving health
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