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Background: Taking antibiotics without prescription would result in the emergency of antibiotics resistance. The aim of this study
was to assess antibiotics self-medication practice and associated factors among residents in Dessie City, Ethiopia.

Methods: A community-based cross-sectional was employed from June to July 2021. A total of 407 participants have been selected
from each Kebele by stratified and systematic random sampling techniques. The collected data were checked, translated and exported
into SPSS version 26. Results were organized using frequency and percentage tables. Bi-variate and multi-variable logistic regressions
were used to test the association of independent variables with antibiotics self-medication practice.

Results: Four hundred and seven participants enrolled with a response of 96.7%. One hundred and fifty-two (37.3%) were females,
and 115 (28.3%) respondents have taken antibiotics in the last 6 months. The prevalence of antibiotics self-medication practice was
55.3% (95% CI: 50.6-60.2). Amoxicillin (45%), Ciprofloxacin (36%), and Amoxicillin with clavulanic acid (24%) were commonly
used antibiotics. Cough (34.4), fever (30.7), cold and flu (29.0), diarrhea (21.9) and headache (18.7) were the most reported conditions
that necessitate antibiotics self-medication. Educational level (8§—10 grade) (AOR = 4.10, 95% CI: 1.28, 13.12), using mass media as
a source of information (AOR = 2.23, 95% CI: 1.24, 4.27), relying on previous experience for source of information (AOR = 2.02,
95% CI: 1.23, 3.31), having awareness of antibiotics resistance (AOR = 2.45, 95% CI: 1.34, 4.50) and good knowledge of
antimicrobial resistance (AOR = 1.81, 95% CI: 1.11, 2.97) were significantly associated with antibiotics self-medication practice.
Conclusion: Antibiotics self-medication practice among residents was high. Educational status, using mass media and previous
experiences as sources of information on antibiotics, having awareness of antibiotics resistance, and knowledge of antimicrobial
resistance were significantly associated with self medication of antibiotics. Attention should be given by the stakeholders to reduce self
medication practice with antibiotics.
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Introduction
Antibiotics have been used to treat infectious diseases and are often used as a substitute for basic healthcare.'” Self-
medication is a common practice in the healthcare system and part of self-care practice.> The World Health Organization
(WHO) has confirmed that antibiotics self-medication practice is an inappropriate method of utilizing these medicines.*
However, antibiotic self-medication is the most rapidly emerging problem and common in low- and middle-income
countries.” As the healthcare facilities do not meet the standard of care and are even quite expensive, self-medication
practice has become an easy and necessary medical choice.®

Antibiotics self-medication has been confirmed to be the major cause of facilitating the clinical problem of
antimicrobial resistance (AMR).” AMR is an important threat to international health and the main global health
challenge® predominantly in developing countries’ and is partly related to high levels of antibiotics use.'”'" Globally,
AMR causes estimated 700,000 deaths each year'? and can result in reduced efficacy of drugs, difficult to treat infections,
costly, or even impossible to achieve therapeutic outcomes and ends up with prolonged illness and mortality."* The
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literature emphasized that Ethiopia experiences a serious burden of infectious diseases with a high incidence of disease
morbidity and mortality,'* probably due to higher AMR. For that matter, there are signs of irrational use of antibiotics by
the society, patients and healthcare providers in the county.'

Several studies have reported the prevalence of antibiotic self-medication among the public in Ethiopia. In Ambo
(47.9%), in Gondar Town (36.8%) and in Addis Ababa (67.3%) were reported.“k18 Several contributing factors were
described for antibiotics self-medication. Among these, age, educational level, experience, poor knowledge, healthcare
costs, income, and inadequate access to health professionals were mainly documented.®'? 2

Assessing the prevalence of antibiotics self-medication practice among the public will help to take immediate
measures to prevent the further development of AMR. To the knowledge of the investigators, there were no previous
local studies that investigated antibiotics self-medication practice among the residents in Dessie City. Therefore, the
current study aimed to assess antibiotics self-medication practice and the associated factors among residents in Dessie
City, northeast Ethiopia.

Methods
Study Area, Design, and Period

A community-based cross-sectional study was employed in Dessie City, Northeast Ethiopia. Dessie is a multi-ethnic city
located in the South Wollo zone of Amhara Regional State, 401 km away from Addis Ababa, the capital city of Ethiopia.
Based on the 2007 national census conducted by the Central Statistical Agency of Ethiopia (CSA), Dessie City had
a total population of 151,174, of which 72,932 were male and 78,242 were female.?® The 2007 national census reported
59% of the inhabitants practiced Christianity and 41% of the population practiced Islam. The City administration
reported 481,442 people in the 2020/2021 budget year. Recently, the City was reorganized into ten sub-city administra-
tions and six rural kebeles. The study period was from June 30 to July 30, 2021.

Population

All residents living in Dessie City were used as the source population. The study population were residents who were
eligible for the study and present at the time of data collection from June 30 to July 30, 2021. Residents who were under
18 years of age; who were health professionals; who were severely ill or unable to speak; and living less than six months
in the City were excluded.

Sample Size Calculation and Sampling Technique
The sample size (n) was 421 which was calculated using a single population proportion formula by using a previous
study in Ambo, Ethiopia (47.9%)'® and adding a non-response rate of 10%.

2
(Z%) xpx(1=p)  (1.96)* x 0.479 x (1 — 0.479)
n= . = . =383
d (0.05)

Considering, 10% non-response rate, the final sample became = 421.

Stratified sampling technique was used to proportionally allocate the households to each kebele administration. In
Dessie City, there were 20 Kebeles in five sub-city administrations and 6 rural Kebeles. We selected 5 kebeles (Dawudo,
Ager Gizat, Robit, Tekuam, and Kelemmeda) from the City and 3 Kebeles from the Rural part (Gerado Tesfanech, Boru
Meda and Gerado Kelina) by lottery method (Figure 1). The current number of households was taken from the City
administration. A list of households with their respective addresses was taken from each Kebele administrative office.
From each stratum, samples were taken proportional to their size by taking the number of the households as the sampling
frame. Households from each Kebele of urban stratum and from each kebele of rural stratum were selected using
a systematic random sampling technique. The sampling interval for each kebele was determined by dividing the total
number of households in each kebele to its proportionally allocated sample size. Then, every Kth value of households
were interviewed by selecting the first household using lottery method.
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Figure | Schematic presentation of sampling procedure.

Data Collection Instrument and Procedure

The data collection tool was a semi-structured, pretested questionnaire to collect the required data adapted from the
previous study.>**> The questionnaire had three parts. Part one included socio-demographic characteristics such as sex,
age, residence, religion, marital status, educational status, occupation, and average monthly income. Part two included
questions to assess antibiotics self-medication practice; the source of information about antibiotics; source of antibiotics;
awareness of antibiotic resistance; diseases that necessitate antibiotics self-medication; and the commonly used anti-
biotics for self-medication. The third part included eight true or false questions to measure knowledge of AMR. The
questionnaire was prepared by the electronic google-form to reduce the cost of paper duplication and to prevent the
transmission of COVID-19. We provided the online-google form and gave access to the data collectors. The data
collectors used smartphones by accessing mobile data packages from the local telecommunication center. After the
consent was taken to participate, the data collectors opened the google-form and interviewed the head of the household or
a member of the household being the next head or responsible person of the household (if the head of the household was
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not present at the time of data collection) with consent to participate. If the household members were absent (closed
house) during the data collection period, or when the households were within the exclusion criteria, the nearby house-
holds found next to it were used. While the households did not voluntarily participate or were unable to complete the
interview, the authors have considered it for non-response calculation. The questionnaire had been translated to local
language (Amharic) and then back translated to English language by experts of the two languages (English and
Ambharic).

Data Quality Control

Pretest was done among 20 residents outside of the study area (Gondar town) and we amended the questionnaire based
on the difficulties we faced during the pretest. The data collectors were trained for the purpose of study and ethical issues
in the process of data gathering. There was an active involvement of the first author (Wudneh Simegn, lecturer of
pharmacy) in the data collection process.

Statistical Analysis

The collected data were exported to excel and translated to English language then exported to SPSS Version 26 for
computing, recording, and statistical analysis. Mean with standard deviation (SD), and frequency with percent were
computed to descriptive results of the study. We used logistic regression to explain the relationship between antibiotics
self-medication and independent variables. Independent variables with a p-value of <0.2 were selected for multi-variable
logistic regression. A variable with a p-value of <0.05 with 95% CI was treated as a significant factor for antibiotics self-
medication practice.

Operational Definitions and Terminologies
Kebele

It is the smallest administrative unit of the community under the sub-city.

Antibiotics
Antibiotics are a group of medicines derived from certain microorganisms, including fungi and bacteria that combat
bacterial infections by killing the bacteria or by making it hard for the bacteria to grow and multiply.

Antibiotics Self-Medication Practice

It is the use of antibiotics without the prescription of healthcare professionals. Those residents who ever took antibiotics
without prescription by health professionals are considered as antibiotics self-medication. The measuring technique was
the prevalence of antibiotics self-medication as a point estimate with 95% CI, similar to the previous study.?®

Awareness of Antibiotics Resistance
Respondents were asked a single self-reported question about whether they know antibiotic resistance or not.
Respondents who answered “Yes” were considered to have awareness of antibiotics resistance.

Knowledge of AMR
Respondents were introduced to answer eight true or false questions provided by WHO knowledge assessment criteria
for AMR.?® Respondents who scored >75% were considered to have good AMR knowledge.

Results

Socio-Demographic Characteristics

In the current study, 407 participants enrolled with a response of 96.7%. About 152 (37.3%) were females. The mean age
of the participants was 35.63 &+ 8.63 and ranged 20 —68 years. Majority (88.7%) of the participants were from Urban parts
of the City and followers of Muslim (43.0%) followed by the Orthodox religion (39.8%). A few of participants (7.4%)
were unable to read and write, while most of the participants attended grade 11-12 and (30.2%) college and above
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(25.3%). About 158 (38.8%) of the study participants are merchants followed by employees (24.3%) and house wife
(16.2%) (Table 1).

Antibiotics Self-Medication Practice

The present study revealed that self medication practice with antibiotics among residents of Dessie City was 55.3% (95%
CI: 50.6-60.2). 115 (28.3%), 114 (28.0%), 94 (23.1%), and 66 (16.2%) of the respondents have taken antibiotics in the
last 6 months, in the last year, more than a year ago and in the last month, respectively. 245 (60.2%) of the respondents
reported that they got advice from healthcare professionals. Majority (64.9%) of the respondents have got information
about antibiotics from healthcare professionals followed by friends/family (46.2%) and from their previous experi-
ence (38.3%).

In the current study, most respondents (68.3%) finished their antibiotics as advised by the health professionals
(community pharmacists) and considered the time gap advised between doses during antibiotics use (66.6%). On the
other hand, respondents reported that they stopped taking antibiotics when they feel better after a few days (41.0%),
stopped the drug due to time deviation from the normal schedule (33.2%), and have stopped an antibiotic due to
negligence, being fed up, and bored (29.5%). The main source of antibiotics is retail outlet pharmacies (41.8) followed by

Table | Sociodemographic Characteristics of Study Participants in Dessie City,
Northeast Ethiopia, 2021 (n = 407)

Variables Categories Frequency (n, %)
Gender Male 255(62.7)
Female 152(37.3)
Age category 20-29 98(24.1)
30-33 95(23.3)
34-40 116(28.5)
> 40 98(24.1)
Residence Rural 46(11.3)
Urban 361(88.7)
Religion Orthodox 162(39.8)
Muslim 175(43.0)
Protestant 52(12.8)
Catholic 18(4.4)
Marital status Married 306(75.2)
Single 62(15.2)
Divorced 28(6.9)
Widowed 11(2.7)
Educational status Unable to read and write | 30(7.4)
Able to read and write 82(20.1)
Grade 8-10 69(17.0)
Grade | 1-12 123(30.2)
College and above 103(25.3)
Occupation Employee 99(24.3)
Merchant 158(38.8)
Farmer 13(3.2)
House wife 66(16.2)
Student 22(5.4)
No work 49(12.0)
Average monthly income (ETH-Birr) | 0-2500 103(25.3)
25014000 108(26.5)
4001-6000 103(25.3)
>6000 93(22.9)
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from friends or family members (28.7). Healthcare professionals (64.9) and friends/family (46.2) were the major source
of information about antibiotics (Table 2).

Diseases for Antibiotics Self-Medication and Commonly Used Antibiotics

Cough (34.4%), fever (30.7%), cold and flu (29.0%) diarrhea (21.9%) and headache (18.7%) were the most reported
conditions where antibiotics are used as self-medication (not prescription) (Figure 2). Amoxicillin (45%), followed by
Ciprofloxacin (36%), and Amoxicillin with clavulanic acid (24%) were used by the highest number of respondents for
self-medication (Figure 3).

Factors Associated with Antibiotic Self-Medication Practice

Gender, age, residence, educational status, area of residence, using health professionals as sources of information on
antibiotics, using mass media as source of information on antibiotics, relying on previous experience for source of
information on antibiotics, awareness of the term antibiotics resistance, and Knowledge of AMR were candidate
variables for multi-variable regression. In the final model, grade 8§-10 educational status (AOR = 4.10, 95% CI:1.28,
13.12), using mass media as source of information on antibiotics (AOR = 2.23, 95% CI:1.24, 4.27), relying on previous
experience for source of information on antibiotics (AOR = 2.02, 95% CI:1.23, 3.31), awareness of the term antibiotics
resistance (AOR = 2.45, 95% CI:1.34, 4.50) and Knowledge of AMR (AOR = 1.81, 95% CI:1.11, 2.97), were
significantly associated with self medication with antibiotics (Table 3).

Table 2 Related to Antibiotics Self-Medication Among Study Participants in Dessie City, North East
Ethiopia, 2021 (n = 407)

Variables Categories Frequency (n, %)
Ever used antibiotics without prescription (self- Yes 225 (55.3)
medication with antibiotics) No 182 (44.7)
Ever finish the antibiotic as advised by the pharmacists Yes 278 (68.3)
No 129 (31.7)
Ever consider the time gap advised between doses during | Yes 271 (66.6)
antibiotics use No 136 (33.4)
Ever stop taking antibiotics when feel better after a few | Yes 167 (41.0)
days No 240 (59.0)
Ever stop the antibiotics due to time deviation from the | Yes 135 (33.2)
normal schedule No 272 (66.8)
Ever have stopped an antibiotic due to negligence, being | Yes 120 (29.5)
fed up, and bored No 287 (70.5)
When did you last take antibiotics? In the last month 66 (16.2)
In the last 6 months 115 (28.3)
In the last year 114 (28.0)
More than a year ago 94 (23.1)
Where did you get the antibiotics? (source of antibiotics) Cannot remember 18 (4.4)
more than one answer is possible Retail outlet pharmacy 170 (41.8)
From friends or family 117 (28.7)
members
By sharing with the others | 61 (15.0)
Did you ever get advice from a doctor, nurse or Yes 245 (60.2)
pharmacist on how to take them? No 162 (39.8)
What was your source of information on antibiotics? Healthcare professional 264 (64.9)
(More than one answer is possible) Friends/ family 188 (46.2)
From previous experience | 156 (38.3)
Mass media 78 (19.2)
No 38 (9.3)
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Figure 2 Diseases that necessitate antibiotics self-medication among Residents of Dessie City, Northeast Ethiopia, 2021 (n=407).
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Figure 3 Commonly used antibiotics for self-medication among Residents of Dessie City, Northeast Ethiopia, 2021 (n=407).

Discussion

The current study assessed antibiotics self-medication practice and associated factors among residents in Dessie City,
northeast Ethiopia. In this study, over half of the study participants used antibiotics self medication practice (55.3%). This
might be due to time taking of medical observation at the health facility; to reduce medical costs for diagnosis; easy
availability of antibiotics at the drug retail outlets and poor standard of care provided by health facilities.® Even though
antibiotics are classified as prescription-only medicines that are not allowed to be sold without health practitioners’
prescription in Ethiopia, they are sold in retail pharmacies without prescription.”” 2’ The reason might be the influence of
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Table 3 Factors Associated with Antibiotics Self-Medication Among Residents of Dessie City, Northeast
Ethiopia, 2021 (n = 407)

Variables Category Antibiotics Self-Medication AOR (95% CI)
Practice
Yes % No %
Gender Male 151(59.2) 104(48.8) 1.05(0.64, 1.71)
Female 74(48.7) 78(51.3) |
Age (years) 20-29 60(61.2) 38(38.8) 1.44(0.70, 2.97)
30-33 62(65.3) 33(34.7) 1.98(0.99, 3.97)
3440 66(56.9) 50(43.1) 1.60(0.83, 3.07)
> 40 37(37.8) 61(62.2) |
Educational status Unable to read and 5(16.7) 25(83.3) |
write
Able to read and write | 29(35.4) 53(64.6) 1.46(0.47, 4.58)
Grade 8-10 42(60.0) 27(39.1) 4.10(1.28, 13.12)*
Grade |1-12 79(64.2) 44(35.8) 2.92(0.92, 9.28)
College and above 70(68.0) 33(32.0) 2.80(0.80, 9.79)
Residence Rural 18(39.1) 28(60.9) |
Urban 207(57.3) 154(42.7) 1.13(0.55, 2.35)
Have you ever used health | Yes 174(65.9) 90(34.1) 1.57(0.92, 2.72)
professionals as source of | No 51(35.7) 92(64.3) |
information on antibiotics?
Have you ever used mass Yes 48(61.5) 30(38.5) 2.23(1.24, 4.27)*
media as source of No 195(59.3) 134(40.7) |
information on antibiotics?
Have you used your Yes 112(71.8) 44(28.2) 2.02(1.23, 3.31)*
previous experience as No 113(45.0) 138(55.0) |
a source of information on
antibiotics?
Do you know antibiotic Yes 118(79.2) 31(20.8) 2.45(1.34, 4.50)*
resistance? No 107(41.5) 151(58.5) |
Knowledge of AMR Good 158(66.4) 80(33.6) 1.8I(I.11,2.97)*
Poor 67(39.6) 102(60.4) |

Note: *p-value <0.05.

pharmacy owners to maximize their revenue, weak regulatory mechanism of the health administrator and professional
conflicts of interest.”® This practice could increase misuse and overuse of antibiotics, which in turn aiding the clinical problem

of AMR and ends up with sustained illness and mortality, !>

which need educating both drug sellers (retail outlets) and the
general population. The result is in line with a systematic review and meta analysis conducted in Africa (median prevalence =
55.7%).> This result was higher than the study conducted in Gondar Town (36.8%), in Ambo (47.9%), in Eritrea (45.1%), in
Malaysia (15.1%), Sri Lanka (2.6%) and others conducted elsewhere,'>1:19-24:2631738 T reqult is also lower than the study
conducted in Addis Ababa (67.3%) and Harer (65%)."®*° The difference might be the methods used, socio-demographic
factors, study setting and the healthcare policy of the country. In this study, most of the respondents (46.2%) reported that
their friends/family members were the source of information for antibiotics self-medication. This is a high opportunity for
misuse of antibiotics as there may not have any information about the use of the antibiotics beyond the absence of the
diagnosis for antibiotics use. This is higher than study in Nigeria (15.1%)* and lower than in Egypt (67.4%).*!

The most commonly used antibiotics were found to be Amoxicillin (45%), Ciprofloxacin (36%), and Amoxicillin
with clavulanic acid (24%) for self medication. Other studies in Addis Ababa and South Ethiopia also revealed
amoxicillin and ciprofloxacin were the most commonly used antibiotics for self medication.'®** Prior antibiotic exposure

would result in an emergency of antibiotics resistance.*’
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Cough, which is mainly caused by respiratory infection, usually self-limiting and does not need antibiotic treatment as
antibiotics, cannot be used to treat all kinds of infections®® and the majority of these infections are of viral origin.
However, it is described in the current study and in several studies for reasons of antibiotics self-medication. In Uyo,
Nigeria, cold and cough (33%),*® in England (38%),’® in Tanzania, cough (68.0%), urinary tract infections (53.4%), and
diarrhea (48.5%) were the most conditions reported.44 Study conducted in Nigeria, skin/wound infection (77.2%) and
bladder infection (68.9%) were majorly described.”” In Namibia, cold and flu was mainly recognized by most
respondents.®® The difference might be attributed to the difference in the prevalence of the disease: variation in the
study population and the healthcare system in each country. In Ethiopia, it is not allowed by law to take antibiotics
without a prescription. However, community pharmacists are selling the antibiotics without prescription due to poor
control mechanisms of the drug regulatory authority in the country.

The main source of antibiotics is retail outlet pharmacies (41.8) followed by from friends or family members (28.7).
A previous study in Ethiopia reported that more than half of the community pharmacists (58%) sold antibiotics without
a prescription.”’ This indicated lower regulatory enforcement of the health administrators to control selling of antibiotics
without prescription.

In the current study, educational status, using mass media as source of information on antibiotics, using the previous
experience as a source of information on antibiotics, awareness of antibiotic resistance, and knowledge of AMR, were
significantly associated with antibiotics self medication practice.

Educational status (grade 8—10) had about four odds of higher prevalence of antibiotics — self medication practice —
than those uneducated residences. This is supported by a systematic review and meta-analysis of self medication practice
with antibiotics in developing countries.'” In contrast to the current study, lower educational level or illiteracy was
associated with antibiotics self-medication in the previous studies.?’*

Respondents using mass-media as a source of information for antibiotics use had about two times higher prevalence
of antibiotics self-medication. In Pakistan, media advertisements were the most common source of information for self
medication practice.*® Mass-media might give clues about the name of antibiotics that initiate users but would provide
false information about antibiotics that result in inappropriate use.*’

Respondents using their previous experience as a source of information for antibiotics use had more than two odds of
higher prevalence of antibiotics self-medication as compared to those respondents who did not use their previous
experience. It is also supported by previous research works that past successful experience contributed to antibiotics self-
medication,'*-?!*

In the current study, awareness of the AMR and good knowledge of AMR were significantly associated with
antibiotics self-medication. This might be due to evidence of antibiotics use that would induce antibiotics self-
medication practice. The association was supported by the study conducted in Sri Lanka that revealed having good
knowledge of antibiotics was significantly associated with antibiotics self-medication.*’ Similarly, academic knowledge
also contributed to antibiotics self-medication.’® In contrast to the current study, research conducted in East Indonesia
revealed that poor knowledge had higher chances of antibiotics self-medication.”’ The possible difference might be the
study methods, setting and the healthcare system of the country.

This study had several limitations, such as recall bias leading to inability to remember the type of antibiotics used and
social desirability leading to misinformation; cause-effect relationship cannot be established as it was a cross-sectional
study design. The current study also did not consider the design effect resulting in a smaller sample size.

Conclusions

In the current study, antibiotics self-medication practice among the residents was high. Cough, fever, cold and flu, and
diarrhea were the most reported conditions for self-medication practice with antibiotics. Amoxicillin, Ciprofloxacin and
Amoxicillin with clavulanic acid were commonly used antibiotics for self-medication. At the educational level, using
mass media as a source of information for antibiotics use, using previous experience as a source of information for
antibiotics use, having awareness of AMR, and good knowledge of AMR were significantly associated with antibiotics
self-medication. Stakeholders should take measures to discourage taking antibiotics without prescription through aware-
ness campaigns to the public and enforcing antibiotics selling laws to the community pharmacy sellers.
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