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Aim

Methods

Results

Conclusion

To evaluate the content of household drug supplies and self-medication practice among medical and
pharmacy students at Zagreb University in 2001, and to relate the findings to a previous survey in 1977.
A cross-sectional anonymous questionnaire-based survey included 287 students who inventoried drug
supplies in their family households and interviewed the household members on drug keeping and
self-medication practice. An identical methodology was used in 1977 (n=225).

In 2001, healthcare professionals were present in 37% of the surveyed households (33% in 1977). At
least one drug was found in every household. Drugs were kept at a designated place (“home phar-
macy”) in 68% of the households (65% in 1977). Drugs past expiry dates and/or with purpose un-
known to the household members were reported in 27% of the households (32% in 1977). The most
frequently found drugs were non-steroidal anti-inflammatory drugs (NSAIDs) that were present in 97%
of the households (93% in 1977), and were followed by antibiotics found in 46% of the households
(40% in 1977). Self-medication of NSAIDs was practiced in 88% of the households in which they were
found (95% in 1977), whereas self-medication of antibiotics was practiced in 37 % of the households in
which they were found (41% in 1977).

Accumulation of drugs was common in the surveyed households. Self-medication of over-the-counter
drugs was a routine practice, and self-medication of prescription drugs was practiced in many house-
holds. No major difference in this respect was found between the 2001 and 1977 surveys.

Responsible self medication “can help
prevent and treat ailments that do not require med-
ical consultation” and “...reduce the pressure on
medical services for the relief of minor ailments”
(1). These potential benefits seem to be of a partic-
ular interest in financially less privileged countries
with limited healthcare resources. However, the
practice of self-medication can rather frequently
have adverse effects — it can generate an additional
burden on the system and increase counterpro-
ductive out-of-the-pocket expenditure in already
impoverished population (2). Namely, “responsi-
ble” signifies that only appropriate drugs, e.g.,
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over the counter (OTC) medicaments should be
self medicated and only when really needed (1).
Therefore, “responsible self medication” requires
a certain level of knowledge from those who prac-
tice it. But even when “responsible”, self medica-
tion is not without risks because even common
OTC drugs have been associated with fatalities
(3-5). Moreover, self medication can easily slip to-
wards “irresponsible” or “inadequate” practice
such as self medication of prescription drugs
and/or inappropriate drug use (misdiagnosis, ex-
cessive or inadequately low doses, and/or dura-
tion of treatment), and this can result in drug
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abuse, delayed seeking for professional medical
care and the increased incidence and severity of
side-effects and drug interactions (6).

Self medication is a well-recognized topic
of interest and is often discussed in the medical liter-
ature. Our search of the PubMed database, using the
terms self-medication or auto-medication, retrieved
more than 980 articles in March 2004. Although
only a small number of these were empirical stud-
ies, the phenomenon has been investigated in many
countries in different parts of the world. Despite the
differences regarding the applied methodology and
addressed populations, the surveys indicated cer-
tain common patterns of behavior in respect to drug
keeping and self-medication: where this was evalu-
ated, the examinees tended to “accumulate” medi-
caments in the home supplies (7,8); OTC drugs
tended to be inadequately used, ie, for inadequate
purposes and/or with inadequate dosing; prescrip-
tion drugs (primarily antibiotics/chemotherapeu-
tics and anxiolytics) were rather frequently self me-
dicated, and typically this self medication was im-
prudent (9-11). The surveys thus indicated that, in
most cases, “responsible self medication” was ac-
tually an ideal rather than the reality (3-5,9-11).

The primary aim of the current survey was
to evaluate the household drug supplies and self me-
dication practice in a sample of medical and pharma-
cy students in Zagreb, Croatia. The secondary objec-
tive was to estimate whether any major difference
existed between the current survey and the out-
comes of a survey that we conducted in an identi-
cally defined sample and using the identical meth-
odology in 1977 (12). This comparison was partic-
ularly interesting because between the two surveys
Croatia underwent major changes of the political
and socioeconomic system, population changes
due to great waves of migration, economical reces-
sion largely influenced by the 1991-1995 war, and
reorganization of the health-care system (13).

Subjects and Methods

All 3rd year medical and pharmacy stu-
dents at the Zagreb University in the 2000/2001
academic year (n=421) were asked to participate
in this study during the pharmacology or pharma-
cognosy courses, respectively. A total of 287 stu-
dents (68%), 164 medical and 123 pharmacy stu-
dents, agreed to participate. They were asked to in-
spect the drug supplies in their own family house-
holds and to conduct a structured interview with
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the household members. On the basis of the in-
spection and interviews, they were supposed to
make an inventory of the found drugs and com-
plete an anonymous questionnaire with multi-
ple-choice questions about 1) healthcare profes-
sionals with knowledge about drug use, e.g.,
medical doctors, pharmacists, doctors of dental
medicine, or doctors of veterinary medicine
among the household or family members; 2) char-
acteristics of drug keeping; 3) drugs past their ex-
piry dates or drugs with purpose unknown to the
household members; 4) potential toxicity of the
found drugs; 5) the main sources of information
about drug use; and 6) the practice of self-medica-
tion. All 287 students returned generally valuable
questionnaires, but a detailed inventory of the
found drugs was missing in 41 cases. Therefore,
certain outcomes were evaluated on the basis of
all 287 questionnaires, and 246 questionnaires
were used to evaluate the content of the house-
hold drug supplies. Self-medication was defined
as the use of a drug without prior consultations
with a physician regarding the indication, dosage,
and duration of treatment and it included two mo-
dalities: a) patient completely independently de-
cides about the use of a drug — its indication, dos-
age, and duration; or b) the initial recommenda-
tion is given by a physician, but the patient
changes the dosage and/or duration of treatment.
Self-medication was evaluated only for drugs that
were found in the households, and separately for
each of the found drugs. The “extent” of self-medi-
cation of a particular drug was graded as “never
self-medicated,” “sometimes self-medicated,” and
“regularly self-medicated.” In the analysis, data on
individual drugs were pooled according to the
pharmacodynamic or pharmacotherapeutic group.
For example, if one out of 3 different non-steroid
anti-inflammatory drugs (NSAIDs) found in a
household had been regularly self-medicated, the
household was counted as one in which self-med-
ication of NSAIDs was a regular practice.

Identical methodology was used in the
survey conducted among Zagreb University med-
ical and pharmacy students in 1977 (12).

The survey was descriptive in nature.
Data were summarized as counts and percent-
ages. The only two groups of drugs found in a
larger number of households (ie >100) were
NSAIDs for systemic use and antibiotics-chemo-
therapeutics for systemic use. Simple cross-tabula-
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tion of data re-coded to a binary form — self-medi-
cation “Yes” (regularly or sometimes) or “No”
(never) — indicated an association between self-me-
dication of antibiotics and the presence of health-
care professionals in the households, and also be-
tween self-medication of antibiotics and self-medi-
cation of NSAIDs. No apparent association was ob-
served between self-medication of NSAIDs and the
presence of healthcare professionals. Since sys-
temic antibiotics are prescription drugs, data on
their self-medication were considered as an out-
come of interest. In order to additionally explore
the observed associations, binary logistic regres-
sion was performed on self-medication of antibiot-
ics with the presence of a healthcare professional
in the family or household (Yes/No) and self-medi-
cation of NSAIDs (Yes/No) as independent vari-
ables (maximum likelihood estimation using New-
ton-Raphson method).

Data from the survey conducted in 1977
were taken from the original publication (12). No
significance testing between the 2001 and 1977
surveys was intended, but the differences in pro-
portions are reported. NCSS 2004 software (NCSS,
Kaysville, Utah, USA) was used.

Results

Households and Household Drug

Supplies

In 37% of households or families, at least
one member was a healthcare professional with
the knowledge about rational drug use. As judged
by the answers related to drug keeping, at least one
drug was found in every of the surveyed house-

holds, but a detailed list of the found drugs was
supplied in 246 questionnaires. The most fre-
quently found drugs by far were NSAIDs for sys-
temic use (typically 2 or more different, in 97% of
the households), followed by antibiotics and
chemotherapeutics for systemic use (46% house-
holds), vitamins and nutrients, and cold-relief
products (Table 1). Both NSAIDs and antibiotics
were equally frequently found in households with
a healthcare professional and those without
healthcare professionals: 94% and 98%, respec-
tively for NSAIDs, and about 46% for both sub-
groups for antibiotics. Drugs were mostly kept at a
specific place within the household — the exis-
tence of a “home pharmacy” was reported in 68%
of the households. There were no children under
14 years of age in most of the households, but in
36% of those with children drugs were kept
within their reach (Table 2). In 27% of the house-
holds drugs that were either past the expiry date or
with their purpose unknown to the household
members, or both were reported (Table 2). Inter-
estingly, this was comparably frequently reported
for the households with healthcare professionals
among the members (30%) and those without
healthcare professionals (25%). In 127/287 (44%)
households, the surveyors estimated that the found
drugs (either only one drug or all together) had the
potential of causing severe or lethal poisoning (Ta-
ble 2).

Self-medication and Other
Characteristics of Drug Use

Independent medical doctors and/or
pharmacists or household members who were

Table 1. Drugs found in the surveyed households of medical and pharmacy students in Zagreb, Croatia*

Drugs (pharmacodynamic/pharmacotherapeutic group)

Prevalence (households in which found; No., %)

NSAIDs' (systemic) 238 (96.7)
Antibiotics-chemotherapeutics (systemic) (overall) 114 (46.3)
Beta lactams 75 (30.5)
Other (including systemic antiviral and anti-fungal agents) 75 (30.5)
Vitamins and nutrients 95 (38.6)
Cold-relief products (non-opioid antitussives, rhinologics, combinations with NSAID) 95 (38.6)
Topical non-steroid products (ointments, drops, crémes, lotions) 86 (35.0)
Benzodiazepines 68 (27.6)
Drugs for treatment of peptic ulcer 65 (26.4)
Anti-allergic drugs (systemic) 62 (25.2)
Topical steroid products 53(21.5)
Antihypertensive drugs (including diuretics) 49 (29.9)
Spasmolytics 38(15.4)
Opioid antitussives/analgesics/antidiarrheals (pholcodine, tramadol, loperamide) 24 (9.8)

Hormones, systemic (except oral contraceptives) 19 (7.7)

Drugs used to treat asthma 13 (5.3)

Oral contraceptives 12 (4.9)

Other (cumulative) 24 (9.8)

*Detailed lists of drug supplies were available for 246 households. Drugs found in 25.0% of the households are listed

TNSAIDs - non-steroid anti-inflammatory drugs.
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Table 2. Characteristics of drug supplies in the surveyed households (n=287)

Characteristic

Prevalence (households for which reported; No., %)

Drugs are kept:
at a specific place - "home pharmacy"
at several places around the house
there are no drugs in the household
not specified
Availability of drugs to children (<14 years of age):
no children in the household
children in household - drugs out of reach
children in household - drugs within reach
Drugs' shelf-life and purpose:
there are drugs past expiry dates
there are drugs whose purpose is unknown
there are drugs past expiry dates AND drugs with unknown purpose
none of the listed
not specified
Potential toxicity of found drugs:

there are individual drugs (type/amount) that could cause lethal poisoning

there are individual drugs that could cause severe poisoning
total content of the drugs (type/amount) could cause lethal poisoning
total content of the drugs could cause severe poisoning

individual drugs as well the total content (type/amount) are such that could cause only mild

poisoning
not specified

196 (68.3)

89 (31.0)
1(0.3)
1(0.3)

228 (79.4)
37 (12.9 or 63.8%)
21 (7.3 or 36%)

31(10.8)
10 (3.5)
35 (12.2)

209 (72.8)

2(0.6)

19 (6.6)
31(10.8)
26 (9.1)
60 (20.9)

153 (88.1)

7(2.4)

*If only households with children are counted (n=58).

Table 3. Main sources of information about the drug use*

Main source of information about drug use

Prevalence (households for which reported; No., %)

Independent! medical doctor and/or a pharmacist only
Household member who is a healthcare professional only
Product information leaflet only

Friends, relatives (not healthcare professionals) only

Not specified

183 (63.8)

*Members of the surveyed households (n=287) were interviewed in respect to the main source of information about (rational) drug use. A consensus statement for each

household was recorded.
tIndependent - not a household or family member.

healthcare professionals were listed as the “main
source of information about drug use” in majority
of the households (84%). In additional 9% of the
households, the members mostly relied upon their
own interpretation of the product inserts (Table 3).

Systemic NSAIDs were self-medicated
(regularly or occasionally) in 88% and systemic an-
tibiotics and chemotherapeutics in 37% of the ho-
useholds in which they were found (Table 4). For
most of the other drugs, either prescription or over-
the-counter, prevalence of households in which
they were self-medicated was far beyond 50% (Ta-
ble 4).

Considering the households in which
self-medication of antibiotics was evaluated
(n=114), this practice appeared more likely to be
reported when there was a healthcare profes-
sional among the members vs no healthcare pro-
fessionals (OR 2.3, 95% Cl 0.9-6.6), and also in
households in which self-medication of NSAIDs
was reported (vs NSAIDs not self-medicated) (OR
2.0, 95% CI 0.6-16.4). Hence, binary logistic re-
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gression was performed on the outcome “antibi-
otics self-medicated (Yes/No)” taking into ac-
count 111 households that were evaluated for
self-medication of both antibiotics and NSAIDs.
Self-medication of antibiotics appeared to be sig-
nificantly associated with both the presence of a
healthcare professional among the household
members (P=0.009) and self-medication of
NSAIDs (P=0.012; analysis of deviance) (Table
5). Self-medication of antibiotics was around 3
times more likely to be reported in households
with a healthcare professional among the mem-
bers (OR 3.1, 95% CI 1.3-7.4), whereas the odds
ratio for the factor self-medication of NSAIDs
could not be determined due to cells with zero
frequency (Table 5).

2001 Survey and 1977 Survey

The major findings of the 2001 survey
on the household drug supplies and self-medica-
tion were fully comparable to those from 1977 (Ta-
ble 6).
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Table 4. Prevalence of households in respect to the “extent” of self-medication per pharmacodynamic and pharmacotherapeutic

group of drugs*

Pharmacodynamic/

Prevalence (No. %)

pharmacotherapeutic group No.  never self-medicated sometimes self-medicated regularly self-medicated not specified
NSAIDs, systemic 238 10 (4) 142 (60) 67 (28) 19 (8)
Antibiotics, systemic 114 70 (61) 31(27) 12 (10) 1(1)
Vitamins and nutrients 95 17 (18) 33(35) 33(35) 12 (12)
Cold relief products 95 17 (18) 49 (52) 14 (15) 14 (15)
Topical non-steroid products 86 15 (17) 56 (65) 11 (13) 34
Benzodiazepines 68 18 (27) 32 (48) 6(9) 11 (16)
Anti-ulcer drugs 65 13 (20) 36 (56) 11(17) 5(7)
Anti-allergic drugs-systemic 62 27 (44) 28 (45) 3(5) 4 (6)
Topical steroid products 53 21 (39) 21 (39) 8(15) 3(6)
Antihypertensive drugs 49 26 (53) 10 (20) 7 (15) 4 (6)

*Self-medication was evaluated only for households in which drugs belonging to respective groups were found. Data are shown for drug groups found in 220% of the sur-

veyed households. Abbreviations: NSAIDs - non-steroidal anti-inflammatory drugs.

Table 5. Binary logistic regression on the outcome “antibiotics self-medicated” (Yes/No)*

Analysis of deviance

Coefficient and odds ratiot

Term df Increase from model deviance (y2) P B P OR (95%Cl)

Allt 3 13.5 0.004

Healthcare professionals 1 6.80 0.009 1.14 0.010 3.12(1.31t0 7.43)
NSAIDs 1 6.28 0.012 12.54 0.955 NA
Healthcare professionals NSAIDs 1 0.00 0.998 NA

*For analysis of deviance; NA - not available, odds ratio not determined due to cells with zero frequency; NSAIDs - non-steroid anti-inflammatory drugs.
tModel performance: -2LL=-62.9, R?=0.99, d.f.=4, correctly classified cases 67.4%. 95% Cl - 95% confidence interval.

Table 6. Major outcomes in 2001 and in the 1977 survey (225 surveyed households)*

Prevalence (% households for which reported) Difference

Outcome 2001 1977 2001-1977 (95% Cl)
Healthcare professional in household 36.9 329 4.0(-4.0t012.3)
Drugs kept at a designated place 68.3 64.9 3.4 (-4.8t011.6)
Drugs past expiry dates or with unknown purpose or both 26.5 32.0 -5.5(-13.5t0 2.4)
Drugs (type/amount) that cause severe/lethal poisoning 443 43.1 1.1(-7.5t09.8)
In households with children, drugs within reach 36.2 26.6 9.7 (-5.9t0 25.3)
NSAIDst found in home supplies 96.7 93.3 3.4(-0.6t07.8)
Where found, NSAIDs self-medicated (regularly, sometimes) 87.8 95.1 -7.3(-12.3t0-2.3)
Antibiotics found in home supplies 46.3 40.4 59(-3.1t0 14.7)
Where found, antibiotics self-medicated (regularly, sometimes) 34.2 41.3 -7.1(-18.0t0 3.7)
Drug use is "informed" (information from healthcare professionals or 92.3 95.6 -29(6.9t01.2)

product inserts)

*Data for the 1977 survey were taken from the original publication (12). Differences are given with 95% confidence interval (Cl).

TNSAIDs - non-steroid anti-inflammatory drugs.

Discussion

In 2001, we ‘conducted a survey that
aimed to evaluate the practice of drug keeping and
self-medication in the households of a sample of
the Zagreb University medical and pharmacy stu-
dents. The results were assessed in relation to a sur-
vey that we conducted 25 years ago in an identi-
cally defined sample and using the identical meth-
odology (12).

NSAIDs were the most frequently found
drugs by far in virtually all of the surveyed house-
holds in both surveys, and their self-medication
was a common practice. These findings were ex-
pected because NSAIDs are known as commonly
used drugs. Although they are not “innocent” in
terms of safety and tolerability, their use, especially

if informed, as it appeared to be in the two sur-
veys, does not generally represent a medical risk.
What remains unknown is whether, under the
conditions of self-medication, the indication for
their use is always the right one, and whether it re-
ally confers benefits to the patients. The wide-
spread presence of antibiotics and chemothera-
peutics for systemic use was less expected: they
were found in close to 50% of the surveyed
households in 2001 and in a comparable propor-
tion of households in 1977, ie, more regularly
than the common over-the-counter drugs like vita-
mins and nutrients or cold relief products, and
equally frequently in the households with and
without healthcare professionals among the mem-
bers. It appears that antibiotics were rather com-
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monly self-medicated in both 2001 and 1977, that
is, in around 40% of the households in which they
were found. These findings do not indicate as
widespread presence and self-medication of antibi-
otics as was recently reported in some other coun-
tries, such as Russia, where antibiotics were found
in 84% of the households in a systematic survey in
9 cities (11). Nevertheless, our findings still do not
seem to fit the description of “responsible self-med-
ication.” Although self-medication of antibiotics
was more frequently reported in households with a
healthcare professional among the members, and a
similar tendency was observed in 1977 (12), it is
likely that even in such cases self-medication of
antibiotics was largely inappropriate considering
the parameters needed for a fully adequate pre-
scription of antibiotics. Self-medication of antibiot-
ics is a well-recognized form of inappropriate drug
use (9-11). Typically, this means the use of antibiot-
ics in inadequate indications, e.g., for common
cold or upper respiratory viral infections; a discrep-
ancy between the drug’s antimicrobial spectrum
and the agents causing a disease; inadequate dos-
ing and inadequate duration of treatment. The
most common medical risks associated with inap-
propriate use of antibiotics are the lack of thera-
peutic effect, progression of the disease and the
development of bacterial resistance to anti-mi-
crobial agents (14).

In around a quarter of the surveyed
households in the both surveys and irrespective of
the presence of healthcare professionals ‘among
the household or family members, medicaments
that were either past expiry dates or with purpose
unknown to the household members, or both
were found. Froma toxicological and safety point
of view this fact may represent a theoretical or
even a practical risk factor, especially if
combined with the availability of drugs to chil-
dren. It also illustrates a general attitude towards
drug keeping that could best be described as “care-
lessness.”

Overall, the two surveys conducted 25
years apart have consistently pointed to a largely ir-
rational tendency of accumulation of various over-
the-counter and prescription drugs, even if past
expiry dates or of unknown purpose, as an impor-
tant feature of drug keeping in the surveyed
households. At the same time, an important fea-
ture of self-medication appeared to be a rather
common practice of self-medication of prescrip-
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tion drugs — a major deviation from the concept
of “responsible self-medication” Such practices
may be unfavorable on both individual and com-
munity levels as sources of direct medical risks
and related burden to the healthcare system (2).
Although the samples in our surveys were rela-
tively small and not representative for the whole
country, we do not believe that the situation is
substantially different on the national level. The
present findings support the need for a broader
survey because activities addressing the issue of
rational household drug keeping and rational
and responsible self-medication would contrib-
ute to the ongoing efforts aiming to improve the
cost-effectiveness of the Croatian healthcare
system (15).
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