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Abstract
Background: Antibiotic misuse is a major contributory factor to treatment failure, antibiotic resistance and high healthcare

costs.

Objectives: To evaluate level of  self-reported antibiotic misuse among non-medical undergraduate students of  a Nigerian

university.

Methods: Respondents’ knowledge of antibiotics and disposal system for left-over antibiotics were explored using a

structured questionnaire. Data were summarized with descriptive statistics. Chi square was used to evaluate relationship

between specific categorical variables and respondents’ opinions with p<0.05.

Results: More than half  the respondents obtained their antibiotics through doctor’s prescriptions (273; 68.3%). The study

revealed gross antibiotic misuse with majority, (298;74.5%) either by keeping left-over antibiotics for future use or throwing

it away with refuse. Respondents (289; 72.3%) sometimes forgot to take the antibiotics. Financial constraints (73; 18.3%),

long duration of treatment (70; 17.5%), side effects experienced (60;15.0%), polypharmacy (56;14.0%), tablet size (45;11.3%),

and perceived low level of confidence in the prescriber (11; 2.8%) were major reasons for non-adherence. Course of study

of respondents had no significant effect on respondents’ knowledge or adherence (p>0.05).

Conclusion: Misuse of  antibiotics among non-medical undergraduate students in a Nigerian university setting is pervasive

suggesting an urgent need for enlightenment on rational use and disposal of  antibiotics.
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Introduction

Antibiotic misuse is a global burden which has led

to a myriad of  problems. The practice that

constitutes antibiotic misuse ranges from

administration of antibiotics for viral infections,

stopping therapy mid-way, saving prescribed

antibiotics for future use, to sharing or using

someone else’s antibiotics1,2,3 . Some of  the problems

that may arise from antibiotic misuse include

therapeutic failure, increased patient’s expense,

unnecessary increase in the incidence of adverse drug

reactions, and development of acquired multidrug

resistance 4,5,6 resulting  in waste of resources and

serious economic loss,  with the developing nations

being more affected due to the existing poverty 1,7.

Factors contributing to antibiotic misuse are

known to include use of antibiotics in animal

husbandry8, unguided or misguided prophylactic use

of antibiotics, and unnecessary extensive use of

antibiotics which may be as a result of non-

compliance or self-medication6,9. Antibiotics are

ideally to be prescribed after due diligence has been

done to ensure the sensitivity of the implicated

microorganism(s) to the activity of the particular

antimicrobial agent10. Studies evaluating misuse of

antibiotics show that the misuse is neither dependent

on education of the individuals involved nor the level

of  health care available in the country. Health

professionals are also not exempted from the

practice of recommending antibiotics for viral

infections such as cold, upper respiratory tract

infections or non-infective diarrhea11.

Previous studies showed that university

undergraduate students are involved in misuse and

abuse of various drugs7,12,13,14. However, in Nigeria,

implementation of regulations governing the

distribution, sales and use of antibiotics and other

prescription medicines are weak, and sometimes
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non-existent 15. As a result, the populace are at more

risk of irrational use of drugs including antibiotics
2,7,12,14. The present study therefore evaluated the knowledge

and attitude of non-medical undergraduate students of a

university in the south-western Nigeria to antibiotics use.

Methods

Study setting and Design

This study was a prospective cross-sectional study

carried out among non-medical undergraduate

students of  the University of  Ibadan.. In this study,

non-medical discipline of study was defined as

undergraduate courses in faculties of Arts,

Humanities, Education, Technology, Basic Sciences,

Agriculture, Law and Social Sciences. Ethical

principles outlined in the Helsinki declaration 16 and

as stated by the UI/UCH IRB was obtained and

fully followed. At the time of the study in 2012, the

total number of enrolled undergraduate students in

all the faculties in the university was 11,823. Using

the Raosoft sample size calculator17 at a 5% margin

of error, and 95% confidence level, a sample size

of 373 was obtained. This was round off to 400,

and used as a guide to enroll eligible students between

February and June, 2012.

Validation and Pre-testing of  questionnaire

The 20-item questionnaire was assessed for content

validity among three members of academic staff

of the University of Ibadan, while the pretest was

done among twenty students from the faculties of

Arts and Education so as to ascertain the

appropriateness of sampling procedure and ensure

easy comprehension of the questionnaire. The twenty

students were subsequently excluded from the main

study. Based on the feedback from the pre-test and

validity assessment, some questions especially those

in open-ended format were re-modified in close-

ended format to eliminate response ambiguity. The

pretested questionnaire was self-administered by the

students.

Inclusion/Exclusion criteria

All undergraduate students (100-500 levels) from the

forty-four departments in the non-medical faculties

of  Technology, Art, Law, Education, Basic Sciences,

Social Sciences, and Agriculture   were eligible and

enrolled for the study based on the almost non-

existent exposure to medicine-related components

of  their curriculum. Postgraduate students of  the

university and undergraduate students from the

Faculties of  Pharmacy, Veterinary Medicine, and

College of Medicine were excluded.

Respondents sampling and data collection

Classes to which the questionnaires were

administered were randomly selected. The

investigators

visited departments within the faculties of choice

and lecture rooms where lectures had just finished

distributing the questionnaire.  A total of 400

questionnaires were administered through the class

representatives using purposive sampling technique

among consented students in each department after

the selected classes had been briefed on the aims

and objectives of  the study. Participation was fully

voluntary. The questionnaire was divided into

sections: Section A clarified respondents’ socio-

demographic information, and section B contained

questions that evaluated students’ responses.

Questions on respondents’ knowledge of antibiotics

and reasons for use, source of antibiotics used,

disposal system for left-over antibiotics, if  any, and

the general belief about the use of antibiotics were

asked. Other practices that may suggest antibiotic

misuse were also explored.

Data analysis

The data obtained were analyzed using the Predictive

Analytics Soft Ware (PASW) Version 17. Descriptive

statistics including frequencies and percentages were

used to summarize the data, while Chi Square was

used to evaluate relationship between categorical

variables with p<0.05 considered significant.

Results

There were 145 (36.3%) male and 255 (63.8%)

female respondents. Respondents were in the age

range of  16 - 29 years. Pure science-based faculties

comprising basic sciences, technology and agriculture

had 151 (37.8%) respondents while 249 (62.3%) were

from the humanities consisting of  law, art, social

sciences and education. Almost all the respondents

(383; 95.8%), had used antibiotics at different times.

The antibiotics were usually obtained on

doctor’s prescription (273; 68.3%), pharmacist’s

recommendation (44; 11.0%), nurse’s

recommendation (24; 6.0%), trado-medical

practitioner’s recommendation (5; 1.3%), self-

medication (29; 7.3%) and from friends and relatives

(25; 6.3%). Frequency of use of antibiotics among

respondents ranged from once a year (10; 2.5%) to

anytime the need arises e.g. when ill (102; 25.5%),

and anytime antibiotics are recommended (146;

36.5%). Participants’ knowledge of indications for

antibiotics use is shown in table 1. Almost half the
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respondents (168; 42.0%) always completed

prescribed doses of antibiotics, while 114 (28.5%)

stopped taking antibiotics on the resolution of the

symptoms. Seven respondents (1.8%) sometimes

changed to other antibiotics when the effect of the

recommended/prescribed antibiotic was perceived

not to be adequate. Eighty six respondents (21.5%)

stopped taking antibiotics without reason(s).

Table 1: Respondents’ opinion on indication for

antibiotic use

Indications for use Frequency   %

of antibiotics(n=389)

Prevention of disease 200 51.41

from suspected intake

of “bad water”

Prevention of disease 267 68.64

from suspected intake

of “bad food”

Prevention of sexually 299 76.86

transmitted disease

Headache 100 25.71

Catarrh 107 27.51

Response on what was done with unfinished doses

of antibiotics showed that 187 (46.8%) kept it

for future use, 111 (27.8%) threw it away with refuse,

30 (7.5%) flushed it down the toilet while 25 (6.3%)

gave it to other people who may have similar

complaints. Forty two (10.5%) had simultaneously

used more than one antibiotic including antibiotics

with bactericidal and bacteriostatic properties (see

table 2), while three (0.8%) reported taking

proprietary antibacterial agents partly containing same

generic contents e.g. Ampicillin with Ampiclox (R)

(which contains ampicillin and cloxacillin). Some of

the medications mentioned by the participants as

examples of  antibiotics were not antibiotics. Some

were vitamins, such as Vitamins B complex and C,

Tripolidine+Pseudoephedrine (ActifedR), Folic acid,

etc.

Table 2: List of  “antibiotics” used simultaneously by respondents (n=29)

Combinations of antibiotics used simultaneously Frequency %

Vitamin C+Paracetamol+Procold*a 1 3.45

(Ampicillin+Cloxacillin) + Amoxycillin** 3 10.34

Ampicillin + Penicillin** 1 3.45

Ampicillin +(Ampicillin+Cloxacillin)*** 3 10.34

Tetracycline + Amoxycillin**** 2 6.90

Tetracycline + Folic Acid* 3 10.34

Ciprofloxacin + (Ampicillin+Cloxacillin)**** 3 10.34

Cotrimoxazole+(Ampicillin+Cloxacillin)** 1 3.45

Nosclavb + (Ampicillin+Cloxacillin)** 1 3.45

Tetracycline + (Ampicillin+Cloxacillin)**** 1 3.45

(Ampicillin+Cloxacillin)+ Erythromycin** 1 3.45

Artesunate + (Tripolidine+Pseudoephedrine)* 1 3.45

Metronidazole + Tetracycline 1 3.45

Amoxicillin + Ciprofloxacin**** 2 6.90

Vitamin B complex + Ferrous Sulphate* 5 17.24

* - One or both medicines are not antibiotics

** - Both medicines are antibiotics but there is no rationale for using them simultaneously

***- One medicine partly contains one of the active ingredients of the other medicine

****- There may be antagonism i.e. bacteriostatic and bactericidal activities.

 aProcold (Paracetamol +Phenylpropanolamine)
bNosclav (Ampicillin + Cloxacillin)
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Respondents (127; 31.8%) who bought antibiotics

without doctor’s prescription used the antibiotics in

different combinations for various ailments as shown

in Table 3. Respondents who bought antibiotics

without prescriptions used it for, in different

combinations, 2-3 days (127; 100.0%), 4-5 days (69;

54.3%), > 5 days (35; 27.6%) and some, for not

more than one day (29; 22.8%). When symptoms

were not resolved after taking antibiotics, 179 (44.8%)

go to the hospitals, 33 (8.3%) complained to

pharmacists, 14 (3.5%) bought more antibiotics,

while 11 (2.8%) complained to nurses. Others, 9

(2.3%) sought the advice of friends, 6 (1.5%) changed

to other antibiotics while 28 (7.0%) took no further

action.

Respondents (289; 72.3%) did not take their

antibiotics at the recommended time intervals. Some

of the contributory reasons reported for such non-

adherence behaviour included financial incapability

to purchase full dose (73; 18.3%), long duration of

treatment (70; 17.5%), side effects experienced (60;

15.0%), too many tablets to swallow (56; 14.0%),

tablets too large (45; 11.3%) and low level of

confidence in the prescriber (11; 2.8%). A response

common to the majority (240; 60.0%) was that they

forgot to go with their antibiotics whenever they

travelled out of town. Some of the respondents

(282; 70.5%), in addition to the above reasons, also

did not always remember the timing for

administration of  the medicines.

Penicillins were the most common

antibiotics bought without prescription. These

included Ampicillin+Cloxacillin (38; 29.9%),

followed by Amoxycillin (18; 14.2%) and Ampicillin

(17;  13.4%).

There was no significant difference among

respondents from the different courses of study with

respect to knowledge of indications for antibiotics

(p=0.688). Also, there was no difference in their

responses to the use, reasons for use and duration

of  use of  antibiotics.

Table 3: Reasons given by respondents for purchasing antibiotics (n = 135)

Reason for buying antibiotics Frequency %

Carbuncles (Boil)** 28 20.74

Unspecified Infection** 25 18.52

Malaria 23 17.03

Typhoid fever** 7 5.19

Stomach ache 6 4.44

Sore throat** 6 4.44

Diarrhoea* 5 3.70

Wound 5 3.70

Prevent sickness*** 5 3.70

Skin irritation*** 5 3.70

Pain*** 3 2.22

Feverish conditions 3 2.22

Menstrual pain*** 2 1.48

Constipation*** 1 0.74

Toilet infection**, Sexually transmitted disease**, Headache***, 11 8.15

Appetite stimulant***, Boost antibodies***, blood purification***,

repair of worn-out tissues***

* - Antibiotics may be indicated, however, only doctor should prescribe;

** - Antibiotics indicated but doctor should prescribe;

 *** - Antibiotics not indicated.
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Discussion

From the present study, a large number of

respondents obtained antibiotics on doctor’s

prescription. Although, some of the respondents

could be said to engage in irrational use of antibiotics,

especially when there is no indication for its use, and

at times, prematurely discontinued the antibiotics.

Generally, the respondents’ knowledge on what an

antibiotic is, and the likely indications for antibiotic

use were found to be grossly inadequate.  Non-

infectious ailments such as headache and catarrh were

given as indications for which antibiotics were used.

Also, vitamins, pain relievers, and cough and cold

preparations containing pseudoephedrine +

tripolidine were named as examples of antibiotics

used. Previous studies have shown that inappropriate

use of antibiotic in hospitals could be as high as 30

– 50% 18, and physicians are also involved in antibiotic

abuse by prescribing inappropriate doses of

antibiotics 19.

The respondents’ adherence to antibiotics

was also found to be inadequate, since a large number

of the respondents did not always complete the

doses of antibiotics prescribed or purchased without

prescription, while majority simply forgot the timing

or forgot to take their medicines along with them

while travelling. The wrong indications for antibiotic

use and non-completion of prescribed or

recommended doses could encourage a faster

development of  resistance to specific antibiotics.

Literature confirms that the use of

antibiotics for empirical therapy without definitive

laboratory confirmation of  the implicated organism

could increase the likelihood of development of

resistant strains 20,21,22,23,24.  It is of interest to note

that most of the antibiotics used by the respondents

were penicillins which are â-lactamase sensitive with

established resistance profile 25,26. The resistance

profile of penicillins generally is poor in the locality

where the study was carried out 27,28, 29  and as

reported in a study conducted in Cape Coast in

Ghana 30,31. It is safe to say that this kind of practice

found with the respondents in this study might be a

contributory factor to the rising rates of resistance

to antibiotics. The responses to what is done to the

left-over antibiotics are revealing. However, the case

of leftover antibiotics shows that either the quantity

purchased by individual, or the doses of antibiotic

prescribed by an authorised healthcare provider is

more than the required dose, or that the regimen

was stopped without completing the prescribed

doses. This is a further justification suggesting the

need for a definitive laboratory confirmation in order

to determine the implicated microorganism thereby

ensuring the appropriate treatment duration or

regimen. Methods of disposal of left-over antibiotics

are also not suitable. The act of flushing this class of

drugs down the toilet, or throwing it away with

refuse may also encourage resistance to these

antibiotics of some of the pathogens that may be

found in the sewage. Two separate studies have

documented that these methods of disposal of

antibiotics do not only lead to the development of

multidrug resistant strains of pathogens but also can

negatively impact on the environment and cause

serious health risk 31,32. In the study by Mispagel &

Gary 32, there was a high number of antibiotic

resistant bacteria from pond discharges which was

linked to flushing unused antibiotic medications down

the toilet by residents.

The act of keeping remaining antibiotics for

future use or giving the remaining antibiotics to other

people who may have similar ailments is not a safe

practice and should be discouraged. In general, there

may be need to enlighten the populace about the

proper disposal of any unused medicines preferably

by encouraging the management of the hospitals and

the communities to institute a Disposal of Unused

Medicines Programme (DUMP).

The simultaneous use of two or more

antibiotics is a practice that is usually discouraged

except in selected cases when synergism is required.

The use of antibiotics with bactericidal versus

bacteriostatic properties is discouraged probably due

to antagonism of activity or sometimes, the effects

of the bactericidal activity may be nullified by the

bacteriostatic antibiotics.

This study was however limited by fact that

respondents were not asked to indicate the particular

antibiotic they had used for particular ailments. This

would have helped in addressing the issue of the

implicated antibiotics commonly used for wrong

indications. Notwithstanding, future study may need

to comprehensively look into this aspect.

Conclusion

Misuse of antibiotics among non-medical

undergraduate students in a Nigerian university

setting is pervasive. The students’ engagement in

different acts of misuse and non-adherence practices

with the antibiotics further underscore the urgent need

for improved health education and enlightenment
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campaigns among university students generally on

rationale antibiotic usage, and the consequence of

irrational use. This can possibly be achieved either

by incorporating health-related topics focusing on

rational use of antibiotics in the general courses which

are compulsory courses for every student, and which

gives general knowledge to the students outside their

area of  study. Also, primary healthcare providers in

educational institutions should continue to encourage

students to engage in prudent use of antibiotics while

Disposal of Unused Medicines Programme should

be instituted in university communities.
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