
 المجلد العشرونالمجلة الصحية لشرق المتوسط
العدد التاسع

547

Household storage of medicines and self-medication 
practices in south-east Islamic Republic of Iran
B. Foroutan 1 and R. Foroutan 2

1Department of Pharmacology, School of Medicine, Shahroud University of Medical Sciences, Shahroud, Islamic Republic of Iran (Correspondence 
to B. Foroutan: behzad_foroutan@hotmail.com). 2School of Medicine, Shiraz University of Medical Sciences, Shiraz, Islamic Republic of Iran.

Received: 10/06/13; accepted: 16/04/14

ABSTRACT Self-medication and inappropriate storage of medicines at home are potential health risks. This cross-
sectional study in south-east Islamic Republic of Iran in 2010 aimed to determine where householders kept their 
medicines and to assess the frequency and determinants of self-medication. Householders from different parts 
of Birjand city (n = 500) were visited and completed a semi-structured questionnaire. Analgesics were the most 
common medicines stored at home, followed by adult cold remedies and antibiotics. The refrigerator was the 
most common place for storing medicines (50.6%). Most householders did not consult the package inserts. Many 
householders (53.6%) reported that they practised self-medication, and the frequency of reuse of physician-
prescribed antibiotics was high. There was a significant association between self-medication and educational 
level but not with age, sex, martial status, occupation and type of insurance. Better public knowledge and 
information about storage and risks of reuse of prescription medications is needed.

التخزين المنزلي للأدوية وممارسات التطبيب الذاتي في جنوب شرق جمهورية إيران الإسلامية
بهزاد فوروتان، رضا فوروتان

الخلاصــة: إن التطبيــب الــذاتي والتخزيــن غــر الملائــم للأدويــة في المنــزل يشــكلان مخاطــر صحيــة محتملــة. وقــد هدفــت دراســة أجريــت في جنــوب 
ــح  ــي مس ــه. فف دات ــذاتي ومحدِّ ــب ال ــرة التطبي ــم وت ــا، وإلى تقيي ــا الأسر أدويته ــظ به ــي تحف ــن الت ــد الأماك ــامية إلى تحدي ــران الإس ــة إي شرق جمهوري
ــة بيرجنــد )العــدد = 500( وتــم مــلء اســتبيان شــبه منظــم. فكانــت  ــارة أسر مــن مناطــق مختلفــة مــن مدين مســتعرض أجــري عــام 2010 تمــت زي
ــة. وكانــت الثلاجــة  ــدى البالغــن والمضــادات الحيوي ــرد ل ــزلات ال ــة عــاج ن ــزل شــيوعاً، تلتهــا أدوي ــي تخــزن في المن ــة الت ــر الأدوي المســكنات أكث
ــرة  ــرت أسر كث ــوات. وذك ــة في العب ــرات المدرج ــى الن ــع ع ــم الأسر لم تطل ــنَّ أن معظ ــة )50.6 %(. وتب ــن الأدوي ــيوعاً لتخزي ــر ش ــكان الأكث الم
)53.6 %( أنهــا تمــارس التطبيــب الــذاتي، وكانــت وتــرة إعــادة اســتخدام المضــادات الحيويــة الموصوفــة مــن قبــل الأطبــاء عاليــة. وكان هنــاك ترابُــط 
كبــر بــن التطبيــب الــذاتي والمســتوى التعليمــي. لم يكــن هنــاك ترابــط مــع الســن والجنــس والمهنــة ونــوع التأمــن وكذلــك الوضــع العائــي. وخلصــت 
ــة. ــة الوصفــات الطبي ــة ومخاطــر إعــادة اســتخدام أدوي الدراســة إلى أن هنــاك حاجــة إلى تحســن معرفــة الجمهــور ومعلوماتهــم بشــأن تخزيــن الأدوي

Conservation de médicaments à domicile et pratiques d'automédication dans le sud-est de la République 
islamique d'Iran

RÉSUMÉ L'automédication et la conservation inappropriée de médicaments à domicile représentent des risques 
potentiels pour la santé. La présente enquête transversale réalisée en 2010 dans le sud-est de la République 
islamique d'Iran visait à déterminer où les ménages conservaient leurs médicaments et à évaluer la fréquence de 
l'automédication et ses déterminants. Des ménages dans différents quartiers de la ville de Birjand (n = 500) ont 
fait l'objet d'une visite et ont rempli un questionnaire semi-structuré. Les analgésiques étaient les médicaments 
les plus couramment conservés à domicile, suivis par les médicaments contre le rhume chez l'adulte et les 
antibiotiques. Le réfrigérateur était l'endroit le plus fréquent pour la conservation des médicaments (50,6 %). 
La plupart des ménages ne consultaient pas les notices des médicaments. De nombreux ménages (53,6 %) ont 
affirmé qu'ils pratiquaient l'automédication, et la fréquence de réutilisation des antibiotiques prescrits par un 
médecin était élevée. Il existait une forte association entre l'automédication et le niveau d'études, contrairement 
à l'âge, au sexe, à la situation matrimoniale, au métier et au type d'assurance. La population a besoin d'accroître 
ses connaissances et son niveau d'information sur la conservation des médicaments et sur les risques liés à la 
réutilisation des médicaments prescrits.
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Introduction

Self-medication is a global concern, in 
both developed and developing coun-
tries (1–9) including those of the Mid-
dle East (10–12). It has been estimated 
that about 60–80% of health problems 
are treated by self-medication (13). This 
is a practice in which individuals utilize 
any types and dosages of medication 
for treating themselves, without profes-
sional supervision, to control an illness 
or an abnormal condition (14,15). 
Based on the official figures, annual 
sales of non-prescription products in 
the United States of America exceed 
US$ 31 billion, although these sales 
represent less than 20% of total spend-
ing on prescription pharmaceuticals 
(16). Concerns about self-medication 
include sharing prescription medicines 
with other members of the family, using 
leftovers from previous prescriptions 
or disrespecting the medical prescrip-
tion by prolonging or interrupting the 
dosage and the administration period 
prescribed (1).

Inappropriate storage and use of 
medicines at home could have a direct 
influence on public health, the environ-
ment and the health-care services and 
it increases the risk of self-medication 
(17). Previous studies have identified 
a link between medicine storage and 
self-medication practices (18). This in-
cludes medications stored intentionally 
while they remain in use or medications 
that are incompletely used. Storing 
medicines at home might increase the 
risk of self-medication, and some au-
thors have reported a high frequency of 
exchange of self-medication between 
family members (11). Self-medication 
is influenced by many factors, such 
as local legislation and accessibility of 
medicines; advertisements by pharma-
ceutical companies; individuals’ level of 
education, number of family members 
and income; and local societal and cul-
tural norms. One of the main reasons 
for self-medication is often the finan-
cial burden of consulting a doctor. In 

economically deprived communities, 
most episodes of illnesses are treated by 
self-medication (19), which provides 
a low-cost alternative for people who 
cannot afford the high cost of clinical 
services and also as many medicines 
in developing countries are dispensed 
over-the-counter.

The present study in a city in the 
south-east of the Islamic Republic of 
Iran aimed to find out where medicines 
were kept at home, to investigate the 
frequency and determinants of self-
medication among family members 
and to explore whether or not the 
medication package inserts were used. 
The study would inform strategies such 
as educational programmes aiming 
to promote public knowledge about 
medicines. These strategies would help 
householders to pay more attention to 
storing medicines at home and raise 
awareness of self-medication practices.

Methods

Sampling
The study was conducted in March 
2010 in the city of Birjand, south-east 
of Islamic Republic of Iran. A sample 
of 500 householders were recruited by 
stratifying the local regions of the city 
(north, south, east, west and central) 
into different sections to cover fami-
lies of different socioeconomic status. 
Householders from each section were 
selected through a systematic, random 
sampling technique to cover all parts of 
the city. Local authorities were contact-
ed to obtain formal permission to con-
duct the study and householders were 
informed in advance about the study 
to ensure their agreement to participate 
in the study. Selected households were 
visited and the data collection super-
visors explained the objectives of the 
study. Heads of households were asked 
to consent for their home to be included 
in the study and for them to participate 
in filling the questionnaires. They were 
told that their names and those of their 

families would not be recorded. Each 
household was given a code and con-
sidered as a unit. When a householder 
was not willing to participate the next 
household in the sampling frame was 
taken until the sample size was reached 
(n = 500).

Data collection
The survey was conducted by 2 students 
who were trained by the researcher by 
conducting several household visits in 
the presence of the researcher before 
the actual start of the study.

Householders completed a pre-
tested, researcher-designed question-
naire which collected data about their 
demographic characteristics (age, sex, 
marital status, education, occupation 
and insurance coverage/organization) 
and asked about use of medicines at 
home. They were asked: whether they 
kept medicines in the house; whether 
they read the package inserts; where 
they kept the medicines (refrigerator, 
kitchen cabinet, bedroom, bathroom, 
elsewhere); whether they stored pre-
scription medicines for re-use; what 
kinds of medicines were reused (pain, 
fever, antibiotics, cold cures, herbal med-
icines); whether they returned unused 
medicine to the pharmacy; whether 
they knew about self-medication; what 
formulations of medicines they kept 
(tablets, drops, syrup capsules injec-
tions suppositories, creams/ointment); 
how many times in the past 3 months 
they self-medicated without consulting 
the doctor (once, twice, three times, 
more than three times); and whether 
they paid attention to the expiry date 
of the medicines. The questionnaire 
contained both open-ended questions 
and questions with a list of possible an-
swers. We defined leftover medicines as 
medications prescribed by the doctor 
over the previous 3 months and kept 
by the householder. Medicine names, 
strength, dosage form, expiry date and 
quantity were recorded. We did not 
record householders’ income because 
most of participants were employed 
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within a similar range of annual in-
come and there were few unemployed 
householders. Educational status was 
analysed in 2 categories: no formal 
education or primary school only; and 
secondary school or higher.

Data analysis
The data were reviewed, organized, 
tabulated and analysed using Microsoft 
Excel, 2010 version. Descriptive analysis 
was conducted by calculating means 
and standard deviation (SD) and pro-
portions for continuous and discrete 
data respectively. The chi-squared and 
t-tests were used to analyse statistical 
significance. The cut-off for statistical 
significance was P < 0.05.

Results

A total of 500 householders completed 
the questionnaires: 231 (46.2%) fe-
males and 269 (53.8%) males. Table 
1 shows their demographic character-
istics. Of the householders, 62.8% had 
completed secondary school or higher 
levels and 37.2% had no schooling or 
only primary school level. Most of the 
participants (73.6%) were married and 
living with their families, while 26.4% 
were single. One-third (34.4%) of 
householders had no insurance cover-
age/organization to support and cover 
medication costs and 5.0% of partici-
pants were unemployed.

All the households reported that 
they kept medicines at home. Table 
2 shows the places where medicines 
were kept at home. The most common 
place was the refrigerator (50.6%) or a 
kitchen cupboard (42.6%); the remain-
der kept medicines in the bedroom. 
None of the households kept medi-
cines in the bathroom. Only 6.8% of the 
householders said that they had read 
the instructions in the manufacturers’ 
patient information leaflets (package 
inserts) and 93.2% did not (some par-
ticipants admitted that they threw away 
the leaflets).

Overall, 268 (53.6%) householders 
reported that they practised self-med-
ication for self-diagnosed disorders 
or symptoms. Table 2 also shows the 
most commonly reported therapeutic 
categories used for self-medication. 
Analgesics (e.g. non-steroidal anti-
inflammatories, paracetamol and its 
related compounds or combinations 
such as paracetamol plus codeine) 
were the main therapeutic group, used 
by 59.6% of respondents for self-medi-
cation. The number of times within the 
last 3 months that householders had 
self-medicated themselves and their 
families with analgesics were as fol-
lows: 1 time (19.4%); 2 times (22.4%); 
3 times (16.8%) and ≥ 3 times (41.4%). 
Adult cold remedies were used for self-
medication by 11.6% of respondents, 
antibiotics (left-overs from doctors’ 
prescriptions) by 9.8%, herbal rem-
edies by 9.2% and corticosteroids 
by 7.0% (Table 2). In answer to the 
question related to reuse of antibiotics 

prescribed by the doctor, one-third 
reported that they reused them. Of 
those who reused antibiotics, 70.7% 
reported that they did not know this 
type of use was self-medication. The 
results also showed that tablets were 
the most commonly used formulation 
for self-medication (35.6%), followed 
by capsules (24.4%); syrup (21.4%), 
ointments (10.8%); ampoules (4.0%) 
and suppositories (3.8%).

Table 3 shows self-medication 
practices by age, sex, occupation 
and insurance coverage/organiza-
tion name. There was a significant 
association between self-medication 
practices and educational level (P = 
0.007). Respondents with secondary/
higher education were less likely to 
use self-medication than those who 
had none/primary education only. 
There was no significant association 
between self-medication and age, sex, 
marital status, occupation or type of 
insurance.

Table 1 Demographic characteristics of participants (n = 500)

Variable No. %

Sex

Female 231 46.2

Male 269 53.8

Mean (SD) age (years) 29.4 (1.32)

Marital status

Married 368 73.6

Single 132 26.4

Occupation

Government employee 260 52.0

NGO employee 101 20.2

Housewife 60 12.0

Retired 54 10.8

Unemployed 25 5.0

Insurance cover/organization

Social security insurance 196 39.2

Iran health insurance 122 24.4

Other health insurance 10 2.0

No insurance 172 34.4

Education 

Secondary school/higher 314 62.8

None/primary school only 186 37.2

NGO = nongovernmental organization.
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Discussion

Our study revealed that nearly half of 
households stored medicines in the 
refrigerator, whether this was the cor-
rect place or not. The correct place for 
storage depends on the medicine; for 
example, after preparation of antibiotic 
suspensions they must be kept cool but 
not frozen, whereas adult cold remedies 
should be kept at room temperature in 
a kitchen or bedroom cupboard. The 
kitchen cupboard was the second most 
common storage place. This finding 
contrasts with that of other countries. 
In a study in Qatar, for example, most 
medicines were kept in the bedroom 

(20,21). Our findings raise concerns 
about how medications are stored 
and disposed of in the community. 
None of the participants said that they 
returned unused medicines to a local 
pharmacy and keeping them in their 
home could be a risk of potential harm. 
The refrigerator is not a suitable place 
for all medicines, and even if, based on 
the recommendations of the package 
inserts, those medicines should be 
kept in a refrigerator, freezing must be 
avoided. Also it is necessary to ensure 
that children are not able to get access to 
medicines that are kept in a refrigerator. 
Most medicines are sensitive to light 
and heat, and may need to be destroyed 

earlier than the expiry date, or even be-
come toxic, especially antibiotics. Places 
such as cabinets and kitchen cupboards 
might be suitable although humidity 
should also be considered.

Pharmaceutical companies in the 
Islamic Republic of Iran are required to 
include a leaflet with medication pack-
ages which briefly explains about the 
drug, its indications and side-effects. 
This covers most outpatient prescrip-
tion and some non-prescription medi-
cines and medical supplies. Only 6.8% 
of householders said that they had read 
the package inserts.

Even if medicines are stored cor-
rectly, it does not mean that these 
medicines would be suitable for a fam-
ily member to start self-medication and 
reuse them. None of the householders 
in our study reported routinely returned 
unwanted medications to a pharmacy 
for proper disposal. Furthermore, a high 
prevalence of self-medication was noted 
among householders (53.6%). Muras et 
al. reported that antibiotic self-medica-
tion for respiratory tract infection was 
common in Poland (22).

Previous studies have documented 
the link between medicine storage plac-
es at home and frequency of self-med-
ication (23,24). Medicines prescribed 
for one symptom/disease may be used 
both as self-medication for (repeated) 
episodes of the same symptom/dis-
ease or for a member of the family with 
the same symptom/disease but not by 
consultation with a physician. Find-
ing unused prescription medicines in 
homes in the Islamic Republic of Iran is 
not surprising because self-medication 
practices are common among people 
of all educational levels (11,12,25–27). 
Other research has found that the 
majority of householders keep unused 
medicines at home either to use them in 
the future or to give them to someone 
else who has similar symptoms (28). 
Furthermore, leftover medications may 
be a result of non-completion to treat-
ment regimens (29).

Table 2 Storage of medicines at home and self-medication practices of 
participants (n = 500)

Variable No. %

Storage place of medications

Refrigerator 253 50.6

Kitchen cupboard 213 42.6

Other 34 6.8

Consulted package inserts 34 6.8

Practises self-medication

Yes 268 53.6

No 232 46.4

Frequency of self-medication in last 3 months 
(n = 268)

1 52 19.4

2 60 22.4

3 45 16.8

≥ 3 111 41.4

Therapeutic class used for self-medication 
(n = 268)

Analgesics 159 59.3

Adult cold remedies 31 11.6

Antibiotics 26 9.7

Herbal remedies 25 9.3

Corticosteroids 18 6.7

Other 9 3.4

Formulation used for self-medication (n = 268)

Tablets 95 35.4

Capsules 65 24.3

Syrup 57 21.3

Ointments 29 10.8

Ampoules 11 4.1

Suppositories 11 4.1 
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There was a significant asso-
ciation between self-medication and 
educational level. Lower educated 
householders were more likely to self-
medicate. Self-medication provides a 
lower cost alternative for people who 
cannot afford the cost of clinical servic-
es (30,31). Based on a study in India, 
the prevalence of self-medication was 
37% in urban and 17% in rural popula-
tions (32).

The results showed that stored 
medicines belonged mostly to 3 cat-
egories: analgesics, adult cold remedies 
and antibiotics. In the Islamic Republic 
of Iran, analgesics are the most com-
monly procured over-the-counter 
medicines and self-medication with 
them is frequent. They are usually the 
first-line of medicines used by com-
munity members in event of illness 

(33). Adult cold formulations (a com-
bination of phenylephrine, chlorphe-
niramine maleate and paracetamol) 
are also widely consumed products in 
the Islamic Republic of Iran. Nearly 
10% of households in the present study 
reported that they used antibiotics for 
self-medication and one-third reported 
that reused them. It should be noted 
that this study refers to antibiotics origi-
nally prescribed by the doctor and then 
kept and reused, as antibiotics are not 
sold over-the counter in the Islamic 
Republic of Iran. This may be in order 
to save money because antibiotics are 
expensive to buy. In Saudi Arabian 
households Abou-Auda found that res-
piratory medicines, followed closely by 
central nervous system (CNS) agents 
and antibiotics, were the most common 
reused medicines (16.8%, 16.4% and 

14.3% respectively) (34). In contrast, 
a British study revealed that among 
medicines returned to pharmacies, 
28.0% were cardiovascular medicines, 
19.1% were CNS agents, 14.8% were 
respiratory agents, 11.4% were gastro-
intestinal agents and only 4.0% were 
antibiotics (35).

Tablets were the formulations most 
commonly used for self-medication 
(35.6%). However, it should be em-
phasized that tablets might be the 
most frequently used dosage form in 
self-medication simply because most 
medicines for self-medication come in 
tablet form.

It is not surprising that nearly 10% of 
households kept herbal remedies. Self-
medication with herbal preparations is 
likely to be frequent in south-east Islam-
ic Republic of Iran because people in 

Table 3 Participants’ self-medication practices by demographic data and type of insurance 

Variable Practises self-medication P-value (χ2 test)

Yes No

No. % No. %

Sex 0.704

Male 142 54.4 119 45.6

Female 126 52.7 113 47.3

Age (years) 0.832

20–29 58 50.4 57 49.6

30–39 69 53.5 60 46.5

40–49 71 53.8 61 46.2

≥ 50 70 56.4 54 43.6

Marital status 0.613

Married 199 54.1 169 45.9

Single 68 51.5 64 48.5

Occupation 0.544

Employed 253 53.3 222 46.7

Unemployed 15 60.0 10 40.0

Insurance coverage/organization 0.728

Social security insurance 103 52.6 93 47.4

Iran health insurance 62 50.8 60 49.2

Other health insurance 5 50.0 5 50.0

None 98 57.0 74 43.0

Educational level 0.007a

Secondary/higher 153 48.7 161 51.3

None/primary 115 61.2 73 38.8
aSignificant at P < 0.05.
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this area are proud of their background 
related to traditional medicine. Previous 
studies in the Islamic Republic of Iran 
show that people take herbs as supple-
ments to promote health, prevent illness 
(especially the common cold), boost 
the immune system, prevent stress and 
to supplement regular nutrition and 
they believe that use of herbs is part of a 
healthy lifestyle (36,37).

One of the strengths of the present 
study was that it was carried out in the 
community and was not based on a 
specific target group. However, an ab-
sence of a standard definition of self-
medication and the study design which 
did not include a comparison group 
mean the results should be interpreted 
with caution.

Conclusions

Keeping medicines at home and self-
medication are important health is-
sues. Very few householders in our 
study consulted the package inserts 
or stored their medicines according 
to the manufacturers’ instructions. It 
is important for patients to be aware 
of information about manufacturers’ 
recommended storage conditions for 
medicines. There is a need for more pa-
tient awareness about the safe handling 
and storage of medicines at home. A 
high prevalence of self-medication 
was also noted among householders, 
especially those who were less well-
educated. Doctors have to take into 
account that their patients are likely 

to keep several prescription medicines 
in their homes. These patients are po-
tential providers to their friends and 
relatives of medicines that are poten-
tially unsafe for self-medication. Better 
public knowledge and information 
about the risks of reuse of prescription 
medications is needed.
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