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Abstract

Patterns in the use of medicines are expected to
reflect distinct health features between popula-
tions. This study aimed to describe the self-report-
ed use of medication by a sample of university
students in Maputo, Mozambique. We conducted
a survey of 797 students in a private university in
Maputo. Participants completed a questionnaire
including socio-demographic data and pattern
of medication use in the preceding month. Infor-
mation was collected on the number and names
of drugs, duration of use, and prescription. The
drugs were grouped according to therapeutic in-
dication. In the previous month, 56% of students
had used at least one pharmaceutical drug, with
higher prevalence for women (65.2% vs. 42.2%)
and men attending health-related courses (67.4%
vs. 53.2%). The most commonly used medicines
were anti-inflammatorylanalgesic drugs (62.2%),
anti-infectives (25.9%), and vitamins/minerals
(13.6%). The most frequently used single drugs
were paracetamol (42.8%), amoxicillin (12.6%),
and ibuprofen (8.4%). Duration of use was low-
est for anti-inflammatorylanalgesic drugs and
highest for oral contraceptives. Use of medica-
tion by Mozambican students was similar to that
observed in other university populations.

Drug Utilization; Drugs with Prescription; Stu-
dents
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Introduction

In the last twenty years the World Health Orga-
nization (WHO) has specifically emphasized the
availability of essential drugs as a health indica-
tor in developing countries 1. Social, economic,
and health dynamics shape patterns in the use of
medicines. In developing economies, social class
inequalities can have an additional impact on
expanding the right to access to medicines and
their rational use 2.

Mozambique has a population of nearly 20
million 3; the infant mortality rate is 124 per 1,000
live births and life expectancy at birth is 46.7
years 4. Patterns in the use of medication by the
general population are expected to reflect these
health features. The description and evaluation of
the use of medicines by African populations have
mainly addressed specific therapeutic classes
such as antiretroviral drugs and oral contracep-
tives 56. Patterns in the use of antimalarial drugs
have also been studied in several African coun-
tries 7.89. Most of these studies have described
samples from the deprived general population,
reflecting the local burden of major health prob-
lems and needs, particularly considering perina-
tal disorders, malaria, and diarrheal diseases, the
leading causes of mortality in recorded and au-
topsied deaths in 1994 10, The burden of disease
associated with AIDS is increasing, as suggested
by an expected 15-year decrease in life expectan-
cy due to AIDS from 1999 to 2010 11.
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Identification of patterns in the use of medi-
cines by university students would provide an in-
sight into the utilization of this health technology
by a more privileged segment of the population.
Additionally, as a result of this group’s increased
access to medicines and health information, such
knowledge would ultimately help define strate-
gies for promoting the rational use of medicines
by the general population.

Use of medicines by samples of students has
been studied in several European, American, and
Asian countries, naturally focusing on self-medi-
cation as an issue with public health implications
12,13,14,15,16,17, However, research on African uni-
versity students has focused more on the use of
alcohol and illicit drugs 1920 than pharmaceutical
drugs, with the exception of the specific setting of
a student’s health service in Zimbabwe 18.

Self-reported use of pharmaceutical drugs by
a sample of university students in Maputo, Mo-
zambique, provided a unique opportunity to in-
vestigate prescription drug use beyond the data
available on oral contraceptives from the 2003
National Demographic and Health Survey 4. The
current study thus aimed to describe the use of
medication in the previous 30 days in a sample of
university students in Maputo.

Methods

We conducted a cross-sectional survey of stu-
dents enrolled at a private university in Mapu-
to, selected so as to comprise a large number of
students and a relatively wide range of courses,
encompassed in a single campus. The university
had a total of nearly 1,500 students enrolled in
computer engineering, accounting and auditing,
business administration, dentistry, sociology,
public administration, pharmacy, and law.

In early 2004, 47 of the 55 classes in the insti-
tution were systematically approached, compris-
ing 829 students, distributed among all the day-
time classes and 21 of 26 night classes. In order
to shorten the data collection period, a one-week
time frame was set to synchronize the period re-
lating to responses. During this time frame, ab-
senteeism and schedule constraints prevented
approaching all the classes and all students in
each class. Additionally, 32 students (3.9%) re-
fused to participate. The above-mentioned loss-
es and refusals accounted for the final sample
(n=797), representing approximately 50% of the
entire student body.

Students who agreed to participate were
asked to complete a self-administered ques-
tionnaire during class with professors’ consent.
The 13-item questionnaire covered socio-demo-
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graphic information, use of medication during
the previous 30 days, and lifetime use of antima-
larial drugs.

Use of any medication in the previous month
was assessed with the closed question “In the last
month, did you use any medicine (including pills,
capsules, injections, ointments, syrups, etc.)?”. If
the answer was yes, subjects were asked to com-
plete an open-ended table with the following in-
formation for each drug: brand or generic name,
duration of treatment, self-medication (includ-
ing pharmacy-counseled) versus physician-pre-
scription, and intended purpose.

Instructions for completion of the question-
naire included examples of pharmaceutical drugs
for each group, namely analgesics, steroidal and
non-steroidal anti-inflammatory drugs, antihis-
tamines, laxatives, vitamins, oral contraceptives,
and anti-infectives.

Each medicine was coded to the corre-
sponding level of WHO Anatomical Therapeutic
Chemical classification (ATC) 21. For purposes of
analysis, the degree of specificity within this clas-
sification was chosen as appropriate according to
the extent of information obtained. Classes were
flexibly combined to assemble similar therapeu-
tic indications. As a result, the following larger
groups were considered: anti-inflammatory
and anti-rheumatic drugs, non-steroids (M01A)
plus paracetamol (NO2BEO1); anti-infectives for
systemic use (J); antimalarials (P01B); vitamins
(A11) plus minerals (A12), excluding iron prepa-
rations (B03A); and hormonal contraceptives
for systemic use (GO3A). An additional group
included medicines for women’s health condi-
tions, comprising hormonal contraceptives and
iron preparations or analgesics when part of re-
productive health management, as stated by the
participants.

Subjects were grouped for analysis accord-
ing to enrollment in health-related versus non-
health-related courses, the former including
Pharmacy and Dentistry. Proportions of users
and non-users of medication were compared ac-
cording to gender, age, course, and class period
using x2 or Fisher exact non-parametric tests,
as appropriate, at a 95% confidence level. Data
analysis used Stata 8.0 software (Stata Corp., Col-
lege Station, U.S.A.).

The study allowed estimating a prevalence of
utilization of medicines as low as 5%, with 1%
precision and 95% confidence level.

The National Ethics Committee of Mozam-
bique approved the study protocol.

Students were asked to read an informed
consent form stating the study objectives and
data collection methods, in agreement with
the Declaration of Helsinki. Only students who



signed the informed consent form were allowed
to participate and were asked to complete the
questionnaire.

Results

Among the 797 respondents, median age was 23
years (18-51), with 58.7% females and 18.3% at-
tending health-related courses.

Use of at least one pharmaceutical drugin the
previous month was reported by 55.8% of sub-
jects. Among users, the median number of medi-
cines was one and the maximum seven.

Fifteen percent of women used at least one
of the products for women’s health as defined
above, and 4.8% specifically reported taking oral
contraceptives. Women used medicines more
frequently than men (65.2% vs. 42.2%, p < 0.001),
even after excluding drugs related to reproduc-
tive health (59.4% vs. 42%, p < 0.001).

Similar results were obtained for anti-in-
flammatory drugs/analgesics (40.4% vs. 26%,
p <0.001), anti-infectives excluding antimalarials
(17.8% vs. 9.7%, p < 0.05), and vitamins/minerals
(10.2% vs. 4.2%, p < 0.05). For use of antimalari-
als, no significant differences were found for gen-
der (6.9% in females vs. 5.2% in males, p = 0.48) or
type of university course (9.3% for health-related
vs. 4.5% for non-health-related, p = 0.07).

Male students in health-related courses
used medicines more frequently (60% vs. 40.3%,
p < 0.05), but at a proportion similar to that es-
timated for women attending health-related
courses (60% vs. 69.6%, p = 0.32). When consider-
ing specific groups of medicines, significant dif-
ferences in utilization according to type of course
were only observed for anti-inflammatory/anal-
gesic drugs (44.4% vs. 32.5%, p <0.05). There were
no statistically significant differences across age
groups or between daytime versus night classes
(Table 1).

Among users of medicines, anti-inflam-
matory and analgesic drugs were the most fre-
quently reported, followed by systemic anti-in-
fectives, vitamins/minerals, oral contraceptives,
and antimalarials. When analyzed individually,
paracetamol, amoxicillin, and ibuprofen were
the single most frequently used drugs (42.8%,
12.6% and 8.4%, respectively).

The proportion of subjects using physician-
prescribed medication was 35.7% for anti-in-
flammatory and analgesic drugs, 80.9% for anti-
infectives, 78.2% for vitamin and mineral supple-
ments, and 72.2% for oral contraceptives. The
highest proportions of prescription treatment
were for antimalarials (91.7%) and iron supple-
ments (100%) (Table 2).

USE OF MEDICATION BY MOZAMBICAN UNIVERSITY STUDENTS

Women on oral contraceptives remained ex-
posed to this medication throughout the entire
recall period. For other drug groups, the longest
median duration of use was for vitamins/miner-
als (median: 15 days; inter-quartile range or IQR:
7-30 days) followed by iron supplements (medi-
an: 15 days; IQR: 8-30 days), and anti-infectives,
excluding antimalarials (median: 8 days; IQR:
7-15 days). Treatment was shorter for anti-in-
flammatory/analgesic drugs (median: 3 days;
IQR: 1-7 days). Both paracetamol and ibuprofen
had a median duration of treatment of 3 days,
while treatment was longer for amoxicillin (me-
dian: 8 days) (Table 2).

Discussion

Fifty-six per cent of adult students in this sample
recalled the use of at least one pharmaceutical
drug during the previous month. The proportion
was significantly higher in women and in men
attending health-related courses. The students
used mostly anti-inflammatory/analgesic drugs
(62.2%), anti-infectives other than antimalari-
als (25.9%), and vitamin/mineral supplements
(13.6%).

In our study, although we approached stu-
dents from all daytime and most night classes
and the refusal rate was low, information was ob-
tained from only half of the student body. Women
were thus over-represented in the sample (58.7%
vs. 50% of total enrollment), which may have
contributed to overestimation of the use of most
medicines. We may also expect a slight overesti-
mation in the use of medicines by men, since a
proportionally larger number of male students
in health-related courses were included. Median
student age at this university (27 years), as col-
lected from university statistics, was higher than
in our sample, but these differences are not likely
to affect our estimates, since no statistically sig-
nificant association was observed between age
and use of medicines.

The so-called “healthy worker effect” is an-
other important limitation in the validity of our
findings. In the present methodological ap-
proach, we collected data on campus, so that
absent students were not sampled. Considering
that poorer health may partially account for ab-
senteeism, and that unhealthy status is associat-
ed with higher consumption of pharmaceuticals,
our findings probably underestimate the actual
use of medicines by this population group. In
fact, poor health was probably a prior selective
factor for entering the university in the first place.
Although this type of bias could lead to underes-
timation of the overall prevalence of pharmaceu-
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Table 1

Prevalence of pharmaceutical drug use according to gender, age, and type of university course for the most frequently reported therapeutic classes used in the

previous month by 797 university students in Maputo, Mozambique.

n* Prevalence of pharmaceutical drug use
All Anti- Anti- Vitamins/ Antimalarials Oral
medicines inflammatory/ infectives ** Minerals contraceptives

Analgesic drugs

n % n % n % n % n % n %

All subjects 766 428 55.8 266 34.7 11 14.5 58 7.6 43 5.6 22 4.8
Gender

Male 308 130 *** 42.2 80 *** 26.0 30# 9.7 13# 4.2 21 6.9 - -

Female 443 289 65.2 179 40.4 79 17.8 45 10.2 23 5.2 22 4.8
Age (years)

18-25 432 246 56.9 158 36.6 55 12.7 34 7.9 23 5.3 9 3.3

26-35 146 76 52.0 43 29.4 27 18.5 8 5.5 10 6.6 ) 7.8

> 36 122 65 53.3 43 35.2 20 16.4 9 7.4 7 6.2 4 7.0
Course

Health-related 144 97 # 67.4 64 # 44.4 20 13.8 13 9.0 13 9.3 18 5.2

Non-health-related 622 331 53.2 202 325 108 17.4 45 7.2 28 4.5 4 3.5
Class period

Daytime 489 287 58.6 183 37.4 63 12.9 40 8.3 28 5.8 14 4.5

Night 269 144 53.5 85 31.5 46 17.3 18 6.7 16 5.9 8 6.4

* The number of subjects may not reflect the total (n = 766), due to missing data;
** Excluding antimalarials;

*** 5 < 0.001;

#p <0.05.

Table 2

Medical prescription and duration of therapy for the most frequent therapeutic classes and pharmaceutical drugs used in the
previous month by 797 university students in Maputo, Mozambique.

Medically-prescribed Median (P25-P75 *)
n % duration (days)
Anti-inflammatory/Analgesic drugs 91 35.7 3(1-7)
Paracetamol 60 34.3 3(1-5)
lbuprofen 15 455 3(2-7)
Anti-infectives (excluding antimalarials) 89 80.9 8 (7-15)
Amoxicillin 44 83.0 8 (7-10)
Vitamins/Minerals 43 78.2 15 (7-30)
Iron supplements 21 100.0 15 (8-30)
Antimalarials 22 91.7 3(1-3)
Oral contraceptives 13 72.2 30 (30-30) **

* Percentile 25-Percentile 75;

** In order to avoid non-response, questionnaire completion examples included oral contraceptives with an exposure period
defined as daily. This example probably induced respondents to frame a 30-day duration of treatment. However, even consid-
ering that exposure periods for oral contraceptives are usually 21 days per month, the actual treatment may be considered to

last the entire month.
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tical drug use and to inaccuracy in the evaluation
of the relative weight of some pharmaceutical
drugs or drug groups, it does not impair com-
parisons with studies conducted under similar
conditions.

Overall prevalence of the use of medicines
showed significant gender-related differences
for every drug group except antimalarials. Con-
versely, the observed course-related prevalence
of all-drug use is explained mainly by differences
in the use of anti-inflammatory/analgesic drugs.
Differences in the use of health care services and
specific health knowledge may account for this
gender and course-related prevalence.

Analogous studies in other countries (Table
3) showed similar prevalence of pharmaceutical
drug use, with the exception of the 83% preva-
lence in a North American sample 22. In all of
these studies, women tended to use medicines
more frequently, as did students in health-re-
lated course 2324, However, Mozambican stu-

Table 3

USE OF MEDICATION BY MOZAMBICAN UNIVERSITY STUDENTS

dents used antimalarial and other anti-infective
medications more often. These differences re-
flect distinct disease patterns between popula-
tions, namely regarding endemic malaria, but
may also relate to differences in data collection
instruments. In addition, two previous studies
only included students attending health-related
courses, which probably produced more accu-
rate recall 23,25,

An important finding is that psychotropic
drugs are practically absent from our data. Sim-
ilar results have been described in a Brazilian
sample of students, in which the non-medical
use of psychotropic medicines in the previous
month varied from 0.2% for barbiturates to
2.1% for tranquilizers 17. In Cape Town, 18% of
fifth-year medical students reported using these
substances in their pre-examination period 19.
A French study found that 28% of female and
14% of male students had used psychotropic
drugs 12. In the present study, the lack of an ex-

Characteristics and results of studies on the prevalence of use of medicines by different university populations.

Study Year Country  Subjects in Recall Preva- Females vs. males Health vs. non- Most frequent
(sample) health- period lence (%) health-related classes of
related courses pharmaceutical
courses drugs
Lopez et al. 23 1997 Spain 100% Previous 64.2 68.5% vs. 56.5 NA Oral contraceptives;
(N =380) (Pharmacy) two weeks (p < 0.05) NSAIDs; antibiotics
Cabrita et al. 24 2001 Portugal 18.1% Previous 57.0 62.9% vs. 42.6% More frequentin  Oral contraceptives
(N =1.147) two weeks (p < 0.001) health-related courses  (7.8%); NSAIDs
(NS), especially (37.4%);
pharmacy (NS) antibacterials (5.9%)
Marques-Vidal et al. 25 2005 Portugal 100% Previous 48.0 52% vs. 41% Pharmacy vs. other ~ Oral contraceptives
(N = 588) month (p =0.001) (no statistically (12.5%);
significant NSAIDs (30%);
difference antibiotics (8%)
further
specified)
Acoccela et al. 22 2005 United States NS Previous 83.1 (self- 87.5% vs. 70.2% NS Analgesics (68.3%);
(N =183) week medication) (p = 0.006) cold/allergy
medication (33.3%)
Present study 2004 Mozambique  18.3% Previous 55.8 Non-health courses: ~ 67.4% vs. 53.2%  Oral contraceptives
(N =797) month 63.8% vs. 40.3% (p < 0.002) (4.8%);

(p < 0.007);
health courses:
69.6% vs. 60.0%
(p=0.32)

NSAIDs (34.7%);
antimalarials (5.6%);
other anti-infectives

(14.5%)

NS: not specified; NA: not applicable; NSAIDs: non-steroidal anti-inflammatory drugs.
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ample of these substances in the questionnaire
instructions may help explain our results.

Regarding vitamin/mineral supplements,
which were listed among the questionnaire ex-
amples, we found a relatively low prevalence
of use. North American medical students used
these medications more frequently (53% for mul-
tivitamin/multimineral supplements, 23% for
calcium, and 22% for other vitamin/mineral sup-
plements) 26. Another study in Florida showed
47% prevalence in the use of vitamin and mineral
supplements in the previous two weeks 27. The
rate was also higher among Korean 17 and 18-
year-olds (54%) 28.

Prevalence of self-medication in our sample
was relatively low, especially compared to the
94% estimate for cold preparations, analgesics,
and anti-inflammatory drugs among university
students in Hong Kong 13. Additionally, phar-
macy and medical students in Croatia frequently
reported self-medication at home with non-ste-
roidal anti-inflammatory drugs (NSAIDs) (88%)
and antibiotics (37%) 14. Moreover, in a popula-
tion-based Sudanese sample, 74% of adults had
used antibiotics or antimalarials without a medi-
cal prescription within one month prior to the
study 8. A high prevalence of self-treatment of
malaria has also been described in Kenya, where
60% of episodes of febrile illness were treated
at home 9. In keeping with these findings, poor
knowledge on self-medication was found in Bah-
rain 16, and incorrect beliefs about antibiotic use
among college students were highly prevalent in
Turkey 15 and North America 29.

Overall, the median period of use for each
group of medicines appears to match the length
of treatment for the most common therapeutic
regimens. For anti-infectives (excluding antima-
larials), most subjects were under treatment for a
week or more, suggesting high treatment adher-
ence in this population.

Prevalence of oral contraceptive use in our
sample was relatively low (4.8%) compared to Eu-
ropeanstudies and the 16.8% ratein aless educat-
ed population in Maputo (only 25% of whom had
secondary level education)4. A study published in
1995 showed 23.5% prevalence of oral contracep-
tive use among Nigerian university students 6,
nearly five times that of our sample. Recall bias
should not be expected to play a specific role
in this study, since the questionnaire contained
examples of the most widely used drug classes,
including oral contraceptives, subjects were well
educated, and the time frame was narrow. The
difference might be explained by selective under-
reporting of this drug group due to cultural or so-
cial constraints, even though the questionnaire
was anonymous. Meanwhile, a more likely hy-
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pothesis is that differences show that university
students do not represent the general Mozambi-
can population, namely because of their level of
schooling and social and cultural backgrounds.
The fact that our sample was drawn from a pri-
vate university further limits the representative-
ness of the country’s university population.

In population groups with presumed access
to medication beyond essential drugs, as in the
case of university students, the analysis of self-
reported pharmaceutical drug use has the ad-
vantages of including both self-prescribed and
physician-prescribed drugs and providing a real-
istic estimate of actual consumption patterns 30.
As expected, the proportion of self-prescribed
use of NSAIDs was high (64.3%) compared to the
rates for antibiotics (19.1%), antimalarials (8.3%),
or iron supplements (0%). Legislation, along with
awareness of therapeutic indications and safety
profiles, can account for these findings, but na-
tional health policies regarding reimbursements
may also be part of the explanation.

Conclusion

Prevalence of pharmaceutical drug use during
the previous month by Mozambican university
students was similar to recent Southern Euro-
pean findings concerning gender differences,
therapeutic classes, and individual drugs. These
results suggest similar utilization of medicines
for managing minor health problems in univer-
sity students across populations, regardless of
overall access to medicines and professional-lev-
el information. However, some situations present
specific local weights, and contraceptive use may
reflect important cultural constraints.



Resumo

O padrdo de utilizagdo de medicamentos nas popu-
lagoées pode refletir diferencas na sua satide. O objeti-
vo deste estudo foi descrever o uso de medicamentos
numa populagdo universitdria em Maputo, Mogam-
bique. Foram avaliados 797 estudantes de uma uni-
versidade privada. Os participantes preencheram um
questiondrio que incluia varidveis socio-demogrdficas
e de utilizacdo de medicamentos no més anterior. Foi
colhida informacgao relativa ao niimero e nome dos
medicamentos, duragdo da utilizagdo e prescri¢do. Os
fdrmacos foram classificados conforme a indicagdo te-
rapéutica. Entre os estudantes, 56% tinham utilizado
pelo menos um fdrmaco, com maior prevaléncia nas
mulheres (65,2% vs. 42,2%) e nos homens que freqiien-
tavam cursos de satide (67,4% vs. 53,2%). Os estudantes
usaram principalmente antiinflamatorios/analgésicos
(62,2%), anti-infecciosos (25,9%) e vitaminas/minerais
(13,6%). Os farmacos mais freqiientemente utilizados
foram paracetamol (42,8%), amoxicilina (12,6%) e
ibuprofeno (8,4%). A duragdo da terapéutica foi menor
para antiinflamatdrios/analgésicos e maior para con-
traceptivos orais. O padrdo de utiliza¢do de medica-
mentos por estudantes mogambicanos foi semelhante
ao observado noutras populagodes universitdrias.

Uso de Medicamentos; Medicamentos com Prescrigdo;
Estudantes
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