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Abstract

Introduction: Some evidence suggests that knowledge and attitudes towards rational antibiotic use influences
dispensing practice in community drug retail outlets. However, there is limited evidence in resource limited countries,
including Ethiopia. We aimed to assess the knowledge and attitudes surrounding antibiotic use or supply and antibi-
otic resistance, and the non-prescribed antibiotic dispensing practices in community drug retail outlets in non-urban
Ethiopia.

Methods: We conducted a cross-sectional survey of community drug retail outlet staff in the Amhara region,
Ethiopia with a focus on non-urban towns. An expert validated self-administered questionnaire was used. Following
exploratory factor analysis and best items selection, we summarised our findings and assessed factors associated
with non-prescribed antibiotic dispensing. The data were analysed using Stata Statistical Software version 17. P-val-
ues < 0.05 were considered significant.

Results: A total of 276 participants from 270 drug outlets completed the questionnaire. The participants median
age was 30 (Interquartile range (IQR) = 25-35) years and 79.7% were pharmacy assistants. The majority demonstrated
good levels of knowledge about antibiotic use or supply and antibiotic resistance (77.9% and 76% of the participants
responded correctly to more than half of the items, respectively). We identified four attitude domains: the role of
antibiotics in recovering from diseases regardless of their cause (median score =2 (IQR = 2-4), beliefs inconsistent
with good practice); professional competency to supply non-prescribed antibiotics, and the non-prescribed antibi-
otics supply (median score for each domain =4 (IQR =4-5), attitudes consistent with good practice); and positive
attitudes towards actions to prevent antibiotic resistance and promote appropriate antibiotic use (median score =4
(IQR=4-5). Fifty eight percent of the participants reported that they had dispensed antibiotics without a prescrip-
tion. Participants who did not perceive that they were competent to supply non-prescribed antibiotics (adjusted odds
ratio=10.86, 95% confidence interval = 0.78-0.93) were less likely to report non-prescribed antibiotics dispensing.
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Conclusion: While most of the participants had appropriate knowledge about and attitudes to antibiotic use and
antibiotic resistance, basic knowledge and attitude gaps remain. Despite Ethiopia’s requlatory restrictions, the non-
prescribed antibiotic provision continues to be a common practice. Our study highlights the need for multifaceted
interventions that may include a strict regulatory system, staff training and public education.

Keywords: Antibiotic dispensing, Community pharmacy, Ethiopia, Knowledge, Non-urban

Introduction

Antibiotics are the most frequently used medicines, with
a 46% increase in consumption worldwide after 2000
by the year 2018 [1]. The World Health Organization
(WHO) has classified antibiotics into three categories
according to their recommended use: access, watch and
reserve, with the latter two categories having a higher
potential for developing antibiotic resistance (ABR)
[2]. Between 2000 and 2015, there has been a marked
increase in the consumption of ‘watch’ antibiotics glob-
ally, particularly in low- and middle-income countries
(LMICs) [3]. The increase in the consumption of antibi-
otics is driving an increase in ABR [3, 4], and markedly
increases with mis or overuse [5-9]. It has been esti-
mated that around 700,000 people lose their lives globally
each year due to ABR infections [10], with the potential
to increase to 10 million deaths by 2050 [10, 11].

Self-treatment with antibiotics has been flagged as one
of the most common and obvious contributing factors
to antibiotic mis- or overuse. This can result not only in
individual harm (e.g., worsening of a health situation due
to incorrect self-diagnosis and the wrong choice of ther-
apy, avoidable adverse reactions and wastage of resources
or increased healthcare cost), but also increases antibi-
otic consumption overall [12, 13].

Community drug retail outlets (CDROs) (pharmacies,
drug stores/shops, rural drug vendors, and Accredited
Drug Dispensing Outlets that sell drugs or medicines)
are reported as the principal channel to access antibiotics
for self-medication, particularly in LMIC settings includ-
ing Ethiopia [12, 14, 15]. Despite the legal requirement
to dispense antibiotics only with prescription, the non-
prescription dispensing of antibiotics continues to be a
common practice in LMICs [5]. Two systematic reviews
and meta-analyses, one of which was conducted around
the world [16] and the other that was conducted in Sub-
Saharan Africa [17] reported that over 60% of CDROs
dispensed antibiotics without a prescription. In this
regard, several factors including CDRO staft’s knowledge
of and attitudes towards antibiotic use or supply and ABR
may explain the dispensing of antibiotics without pre-
scription [18-25].

In Ethiopia, CDROs include pharmacies; which are
medicine shops having the mandate to hold a range of
medicines; drug stores are medicine shops with a more

limited range of medications, and rural drug vendors,
usually found in rural areas with an even more limited
range of medications. Unlike Accredited Drug Dispens-
ing Outlets in Tanzania which can be supervised by a
person who attended a five-week training course [26, 27],
the CDROs of Ethiopia are required to be supervised by a
pharmacist or pharmacy assistant.

The CDRO dispensing practice in Ethiopia is regu-
lated by the Ethiopian Food and Drug Authority (EFDA).
EFDA released a directive in 2019, which clearly states
that any dispenser should not dispense prescription only
medication without a prescription [28]. The directive also
noted that those who contravene the rules will receive
sanctions ranging from verbal or written warnings to sus-
pension or revoking of their license [28]. Although the
authority prohibits the dispensing of antibiotics without
prescription, the non-prescribed antibiotic dispensing
was reported by different studies in Ethiopia showing
that the regulations are not strongly enforced [29-31].
The non-prescribed antibiotic dispensing is believed
to be higher in rural areas of Ethiopia as the regulatory
system may be absent or less stringent. A recent nation-
wide study in China found that non-prescribed antibi-
otics dispensing was more prevalent in rural areas [32].
This suggests that interventional strategies and further
research targeting rural areas should be a priority. How-
ever, we have not found any previous multicentre studies
conducted in rural areas of Ethiopia that confirmed our
hypothesis.

This study aimed to assess CDRO staff’s knowledge of
and attitudes towards antibiotics use or supply and ABR,
and the non-prescribed antibiotic dispensing practices
as well as to explore the relationship between knowledge
and attitudes and dispensing practice with a focus on
non-urban CDROs in the Amhara region, Ethiopia. We
anticipate that the evidence generated by this study will
inform the regulatory policies and targeted interventions
aimed at improving antibiotic use and dispensing behav-
iour in rural areas in Ethiopia.

Methods

Study setting and design

The survey was conducted in the Amhara Regional State,
Ethiopia. The Amhara Regional State, is one of the larg-
est and most geographically diverse regions, and is the
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second most populous region [33]. The region is divided
into eleven zones for administrative purposes. Each zone
is composed of several woredas; woredas are the third-
level of the administrative division of Ethiopia after zones
and regions [34].

A cross-sectional study using a self-administered ques-
tionnaire was conducted among CDRO staff in pharma-
cies, drug stores and rural drug vendors located in the
two large provinces or divisions (Gondar and Gojam) in
the Amhara region. Gondar and Gojam, which are com-
posed of several zones and woredas, were purposively
selected because they are the largest provinces or divi-
sions in the Amhara region both geographically and in
population size and have many and diverse CDROs in
addition to their convenience for the study.

Study sampling

In Gondar and Gojam excluding the two main cit-
ies (Gondar and Bahir-dar), there are 443 CDROs. All
CDROs in Gondar except Gondar city, and all CDROs in
Gojam (except the city of Bahir-dar) in woredas or towns
near to Gondar were invited to participate. Informa-
tion about the location and number of CDROs available
in each woreda or town was obtained from the district
health office. The survey covered 45 woredas or towns in
total; 23 of which were in Gondar.

Survey instrument

The structured questionnaire was developed from those
used in previous studies developed from expert validated
research instruments [25, 35—37]. The face and content
validity of the draft survey was assessed by four experts
from Australia and Ethiopia (senior pharmacologist,
clinical pharmacist, clinician, pharmacist /behavioural
science researcher). Questions were modified, added, or
deleted to reduce ambiguity.

The questionnaire was pretested in ten purposively
selected CDROs in Gondar city to obtain feedback about
the questionnaire clarity, comprehension, and time
needed to complete all the items. The survey tool, the
participant information sheet and consent form were first
developed in English, then translated to the local lan-
guage (Ambharic) and back translated to English.

The final version has four sections (Additional file 1):
characteristics of CDROs and their CDRO staff, knowl-
edge about antibiotic use or supply and ABR (33 ques-
tions); attitudes towards antibiotic use (29 questions);
and non-prescribed antibiotic dispensing practice.

Data collection

All active CDROs in the study towns were visited by
trained data collectors who were either pharmacy post-
graduate students or recent pharmacy graduates. The
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field supervisor closely monitored the data collection
process in-person.

The questionnaire was provided to consenting partici-
pants in their preferred language (Amharic or English).
CDRO staff either completed the questionnaire on the
spot or arranged for survey collection at a suitable time
and day.

Ethical considerations

The study was approved by the University of Queensland
Human Research Ethics Committee (approval number
2020002195), Australia and University of Gondar Institu-
tional Ethical Review Board, Ethiopia (approval number
V/P/RCS/05/412/2020). Written consent was obtained
from each participant.

Item response coding

Knowledge section

The participants response to each item was coded as
0=no, 1=unsure, and 2=yes. In case of negatively
quoted questions (where ‘no’ was the correct answer),
reverse scoring was used.

Attitudes section

These questions used a 5-point Likert scale and each item
was coded as 1=strongly disagree, 2 =disagree, 3 =nei-
ther agree nor disagree, 4=agree, and 5=strongly agree.
In case of negatively quoted questions where ‘disagree
‘was the appropriate response, reverse scoring was used.

Practice section

The level of practice assessed on a 5-point Likert scales
as 0=never, 1 =some of the time, 2=half of the time,
3=most of the time, 4=always. Responses other
than never were scored as dispensed. The participants
response to the item “I dispense antibiotic/s without pre-
scription” was used to score as dispensed or not.

Data analysis

The data were analysed using STATA (StataCorp. 2021.
Stata Statistical Software: Release 17. College Station,
TX: StataCorp LLC). The data were analysed using
descriptive statistics including frequencies and median
(inter-quartile range (IQR). The Chi-square test was used
to assess the significance of differences in frequencies of
practice between characteristics. Correlation coefficients
were estimated between the items measuring knowl-
edge and items that were correlated (correlation coeffi-
cient >0.3) and conceptually related items were grouped.
The item with the higher correlation coefficient with the
other group items was selected as the ‘best items’ that
belong to the group; as rule of thumb, if the coefficient
was less than 0.3, the item was dropped from the scale
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[38]. Of the initial 33 items, 18 items were selected as
best items measuring knowledge about antibiotics use or
supply and ABR.

Exploratory factor analysis (EFA), was used to reduce
the attitude items into meaningful factors explaining
most of the total variances for the 29 items evaluating
attitudes. Before performing the factor analysis, Kaiser—
Meyer—Olkin (KMO) test for sampling adequacy and
Bartlett’s test of sphericity were used to measure data
suitability for factor analysis. KMO of 0.868 and Bartlett’s
test of sphericity significance at P<0.001, suggested that
the dataset was suitable. Factors were extracted using
principal axis factoring and retained when the eigen-
value was>1 [38]. Oblimin rotation was used to assess
which variables belongs most strongly to each factor. An
item was said to load on a factor when the coefficient
was > 0.30, otherwise it was dropped from the scale [38].
The weighted factor-based score was created considering
the actual reported value and factor loading value [38].
All 29 attitude items were included in the initial EFA.
Five items were dropped from the final factor solution
as they had a factor loading of <0.30 or low commonali-
ties [38]. The EFA retained four factors with eigenvalue
greater than 1, explaining 98% of the total variance in the
observed variables.

The reliability of each construct was computed using
Cronbach’s alpha. The Cronbach’s alpha for items assess-
ing knowledge about antibiotics use or supply domain
was 0.801, indicating a good level of internal consistency,
and was 0.648 for items assessing knowledge about ABR,
indicating an acceptable level of internal consistency. The
Cronbach’s alpha for items assessing attitudes towards
the role of antibiotics in recovering from health condi-
tions regardless of the cause was 0.944; was 0.856 for atti-
tudes towards non-prescription dispensing of antibiotics;
was 0.879 for attitudes towards professional competency
to supply non-prescribed antibiotics; and was 0.790 for
attitudes regarding the actions to prevent ABR and/or
promote appropriate use.

In addition, percentages of participants’ response for
each item measuring knowledge, attitudes and prac-
tices were calculated and presented. The percentages of
response were also calculated for each group of items
or domain measuring knowledge and attitudes to better
interpret the findings.

Binary logistic regression was used to assess the associ-
ation between variables and self-reported non-prescribed
antibiotics dispensing practice. Multicollinearity and lin-
earity of relationship between the continuous independ-
ent variables and the logit transformation of dependent
variable was checked using the Box-Tidwell transforma-
tion test. The variables with a P-value < 0.20 in the univar-
iable analysis were considered potentially confounding.
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Reverse stepwise regression was employed, and the
covariates in the multivariable model were checked as
they were eliminated for potential undue influence on the
model stability, and model fit statistics (Akaike’s Informa-
tion Criterion [AIC] and Schwarz’s Bayesian Information
Criteria [BIC]). The results were expressed as odds ratios
(OR) and 95% confidence intervals (ClIs).

Results

Characteristics of the community drug retail outlets
(CDROs) and the participating staff

Of the 318 staff within 312 CDROs who were
approached, 276 from 270 CDROs participated in the
survey (response rate of 86.8%). Two staff members par-
ticipated from six CDROs.

The median age of the participants was 30
(IQR=25-35) vyears, and almost half were aged
20-29 years (49.6%). Most of the participants were phar-
macy assistants (79.7%) (Table 1). Drug stores were the
commonest 204/270 (75.6%).

Over half (58%) of participants reported that they have
dispensed antibiotics without prescription at least some
of the time in the past. A significantly higher proportion
of participants working in CDROs greater than 1 km of
health facilities 43/59 (72.9%) reported dispensing non-
prescribed antibiotics compared to those who work in
CDROs within 1 km of health facilities 117/217 (53.9%),
(** (1, N=276) = 6.847, P=0.009) (Table 1).

Type of non-prescribed antibiotics most dispensed

in the CDROs

One hundred and fifty-three participants named the
type of antibiotics most frequently dispensed without
prescription in their CDROs. Nearly all 141/153 (92.2%)
reported supplying amoxicillin, 68/153 (44.4%) ciproflox-
acin and 64/153 (41.8%) cloxacillin without prescription
in their CDROs (Additional file 2).

Most common symptoms or disease conditions for which
antibiotics were dispensed without prescription

Of the participants who dispensed antibiotics without
prescription, 114 reported the main symptoms or dis-
ease conditions for which they dispensed antibiotics. The
most common condition reported was upper respiratory
tract infections (URTIs) 81/114 (71.1%) (Fig. 1).

Knowledge

The items were categorised into two domains according

to their conceptual correspondence (Table 2): Knowledge

about antibiotics use or supply and knowledge about ABR:
Knowledge about antibiotics use or supply. The per-

centages of participants who correctly responded

to knowledge questions regarding antibiotics use or
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Table 1 Characteristics of the participating staff (N=276)

Participant characteristics Overall Dispensed Never dispensed X? P-value

N=276 N=160 (58%) N=116
(42%)

Gender 0457
Male 1.2) 95 (56.2) 74 (43.8)
Female (38.8) 65 (60.7) 42 (39.3)

Employment type 0.396
CDRO owner 2) 80 (55.6) 64 (44.4)
Employee 132 (47.8) 80 (60.6) 52 (394)

Employment status 0.196
Full time 231(83.7) 130 (56.3) 101 (43.7)
Part time 45(16.3) 30 (66.7) 15(33.3)

Current registration/licensing status of participants on duty 0.691
Registered 245 (88.8) 141 (57.6) 104 (42.4)
Not registered 31(11.2) 19 (61.3 12 (38.7)

Trained about medication use/dispensing practice in the last 3 years 0.579
Yes 37(13.4) 23 ( ) 14 (37.8)
No 239 (86.6) 137(57.3) 102 (42.7)

Educational status 0.028*
Pharmacy assistant 220(79.7) 131 (59.5) 89 (40.5)
Pharmacist 47 (17) 21 (44.7) 26 (55.3)
Non-pharmacy professional 9(3.3) 8(88.9) 1011.1)

Age in years 0.815
20-29 137 (49.6) 82 (59.9) 55 (40.1)
30-39 100 (36.2) 58 (58) 42(42)
40-49 20(7.2) 10 (50) 10 (50)
>50 19 (6.9) 10 (52.6) 9(47.4)

Work experience in CDRO (in years) 0482
<5 143 (51.8) 87 (61.3) 55(38.7)
5-10 86 (31.2) 47 (54.7) 39 (45.3)
>10 47 (17) 25(53.2) 22 (46.8)

Type of workplace 0.047*
Pharmacy 59(214) 27 (45.8) 32(54.2)
Drug store 207 (75) 125 (60.4) 82 (39.6)
Rural drug vendor 10 (3.6) 8(80) 2 (20)

Workplace structure 0.308
Chained CDRO 48 (174) 23 (51.1) 22 (48.9)
Independent CDRO 228 (82.6) 137 (59.3) 94 (40.7)

Workplace distance from health facilities 0.009*
Within 1 km 217 (78.6) 117 (53.9) 100 (46.1)
Greater than 1 km 59(214) 43 (72.9) 7.1)

Workplace distance from the centre of the town 0.147
Within 1 km 235 (85.1) 132 (56.2) 103 (43.8)
Greater than 1 km 41 (14.9) 28 (68.3) 13(31.7)

" Significant at P<0.05

supply ranged from 51.8% for two questions assessing
‘knowledge about antibiotic use for wound infection
and urinary tract infection regardless of the causes’
to 93.8% for the ‘knowledge about antibiotic use as an

agent to kill or inhibit the growth of bacteria. However,
nearly half of the participants were unsure or agreed
that ‘without taking the cause into account antibiotics
can be used for urinary tract infections (48.2%), and
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***QOthers

Fever

Eyelear infections

‘Wound/skin infections

Urinary tract infections

Stomach ache

Diarrhoea/vomiting

**L ower respiratory tract infections
Tonsillitis

Acute sore throat

=3
=3
2
8
o
3
Z
B
=
Z
=
o
f=5
o

*Upper respiratory tract infections 711

0 10 20 30 40 50 60 70 80
Proportions of participants reported

Fig. 1 Most common symptoms/disease conditions for which
non-prescribed antibiotics were dispensed as reported by the 114
participants. ***QOthers includes parasitic and bacterial infections,
toothache, peptic ulcer disease, womb infection, arthritis, headache,
and various infections. *Upper respiratory tract infections (URTIs)
includes participants'response noted as URTIs in general and/or
cough and/or common cold. **Lower respiratory tract infection (LRTI)
includes pneumonia

wound infections (48.2%). Most of the participants
(77.9%) responded correctly to more than half of the
items, and 64.5% answered correctly to at least 10 of
the 14 items.
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Knowledge about ABR. The percentages of partici-
pants who gave the correct answer to questions assess-
ing knowledge about ABR ranged from 74.6% (assessing
knowledge about the role of clients’ self-medication with
antibiotics in contributing to the development of ABR)
to 82.6% (assessing knowledge about the relationship
between incomplete antibiotic course and the develop-
ment of ABR). Seventy six percent of the participants
responded correctly to more than half of the items, 54.7%
responded correctly to all items and 4.7% did not respond
correctly to any items.

Attitudes
The items were categorised in to four domains (Table 3):

Attitudes towards the role of antibiotics in recovering
from health conditions regardless of the cause. The over-
all median score for this domain was two (IQR =2-4, out
of 1-5 increasing Likert scale), indicating inappropriate
attitudes by agreeing with the statement that without tak-
ing the cause into account, antibiotics may have a role in
recovering from health conditions including acute sore
throat (56.9%), acute diarrhoea (54%), common cold and
cough (47.5%) and wound infection (65.2%).

Attitudes towards non-prescription dispensing of anti-
biotics. The majority of the participants disagreed or
strongly disagreed with the statements that ‘antibiotics

Table 2 Frequency of correct, incorrect, and unsure responses to knowledge items (N =276)

Items Correctn (%) Incorrect Unsure
n (%) n (%)
Knowledge about antibiotics use or supply
An antibiotic is a medicine used to kill or inhibit the growth of bacteria, fungus, virus, and parasites 53 (554) 117 (42.4) 6(2.2)
Diphenhydramine is an antibiotic used in treating upper respiratory tract infections 70(61.6) 99(359) 7(25)
Diseases with viral causes can be treated with antibiotics 79 (64.8) 88(31.9) 9(3.2)
An antibiotic is any agent used to kill or inhibit the growth of bacteria 259 (93.8) 13(4.7) 4(1.5)
If taken too often without a clear indication, antibiotics are less likely to work in the future 257 (93.1) 16 (5.8) 3(1.1)
Antibiotics can be used as a preventive measure to fight against future microbial (i.e, fungus, bacteria, virus, and 238 (86.2) 36 (13.1) 2(0.7)
parasite) attacks
Keeping leftover antibiotics from a previous course to use next time for the same infection is a good practice 250 (90.6) 25 (9) )
Patients can stop taking antibiotics when their symptoms improve before completing their prescribed course 212 (76.8) 54(196) 10(3.6)
of therapy
Acute sore throat can be treated with antibiotics irrespective of the cause 98 (71.7) 72(26.1)  6(22)
Fever can be treated directly with antibiotics 229(83) 42(152)  5(1.8)
Common cold and cough should always be treated with antibiotics 216 (78.3) 54 (19.5) 6(2.2)
Wound infection can be treated with antibiotics irrespective of the cause 43(51.8) 130 (47.1)  3(1.1)
Acute diarrhoea can be treated with antibiotics irrespective of the cause 78 (64.5) 91 (33) 7 (2.5)
Urinary tract infections can be treated with antibiotics irrespective of the cause 43(51.8) 125 (45.3) 8(2.9)
Knowledge about antibiotic resistance
Inappropriate use of antibiotics increases the emergence of bacterial resistance to antibiotics 224 (81.2) 46 (16.6) 6(2.2)
Dispensing antibiotics without a prescription will lead to development of antibiotic resistance 214 (77.5) 54(196) 89
In complete antibiotic course is one of the causes of antibiotic resistance 228 (82.6) 43 (15.6) 5(1.8)
Clients'self-medication with antibiotics contributes to the development of antibiotic resistance 206 (74.6) 58 (21) 12 (4.4)
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Table 3 The level of participants'agreement in each attitude statement (N =276)

Items Strongly disagree Disagree Never agree Agree Strongly agree  Factor loading
n (%) n (%) nor disagree n (%) n (%)
n (%) Factor 1 Factor2 Factor3 Factor4

Factor 1: Attitudes towards the roles of antibiotics in recovering from health conditions irrespective of the causes

I believe antibiotics may
have a role in recovering
from the following health
conditions, irrespective of

their cause,

Fever 75(27.2) 79 (286) 7(2.5) 93(33.7) 22(8) 0.7562
Common cold and 65 (23.5) 67 (243) 13(4.7) 104 (37.7)  27(9.8) 0.8005
Cough

Acute sore throat 57 (20.6) 51(185) 11(4) 123 (446) 34(123) 0.8787
Acute diarrhoea 61(22) 57(20.7)  9(3.3) 118 (42.8) 31(11.2) 0.8709
Wound infection 48 (17.4) 38(13.8) 10(3.6) 133(482) 47(17) 0.9052
Uncomplicated urinary 50(18.1) 41 (149 114 137 (49.6) 37(134) 0.9393

tract infection
Factor 2: Attitudes towards non-prescription dispensing of antibiotics

The CDRO staff should dis- 121 (43.8) 108 (39.1) 15(5.5) 19 (6.9) 13(4.7) 0.6902
pense antibiotics without

prescription because refus-

ing to dispense antibiotics

without a prescription

will negatively affect the

CDRO's sales and profits

The education I acquired or 92 (33.3) 110(39.9) 12 (4.3) 45(16.3)  17(6.2) 0.7629
the knowledge | have about

antibiotics is adequate

to allow me to dispense

antibiotics without a pre-

scription

The CDRO staff should 103 (37.3) 110(39.9) 16(5.8) 32(11.6)  15(54) 0.8487
dispense antibiotics with-

out prescription because

refusing clients'request to

dispense antibiotics with-

out prescription may cause

client dissatisfaction with

the CDRO service

The CDRO staff should dis- 98 (35.5) 129 (46.7)  8(3) 34(123) 7(2.5) 0.5354
pense antibiotics without

prescription as clients may

easily obtain a prescription

from their doctor

As the pressure from the 112 (40.6) 11541.7) 17(6.7) 23(83) 9(3.3) 0.6607
CDRO owner to increase

sales and profits is high, the

CDRO staff should dispense

antibiotics without a pre-

scription

The CDRO staff should dis- 98 (35.5) 105(38)  20(7.3) 35(12.7)  18(6.5) 0.3999
pense antibiotics without

prescription as they will get

it easily from another retail

outlet anyway

If a patient with a bacterial 106 (38.4) 118 (42.8) 14 (5) 33(12) 5(1.8) 04146
infection visits a CDRO, the

CDRO staff should dispense

antibiotics without asking

for a prescription
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Table 3 (continued)

Items Strongly disagree Disagree Never agree Agree Strongly agree  Factor loading
n (%) n (%) nor disagree n (%) n (%)
n (%) Factor 1 Factor2 Factor3 Factor4
If CDRO staff know that 110 (39.8) 107 (38.8) 21 (7.6) 30(10.9) 8(29) 04122

clients have neither the
time nor the finance to visit
a doctor, they should dis-
pense antibiotics without
the prescription

Factor 3: Attitudes towards professional competency to supply non-prescribed antibiotics

Dispensing antibiotics with-
out a prescription is not a
problem because,

| believe that antibiotics 138 (50) 102 (37) 9(3.2) 21(7.6) 6(2.2) 0.7562
are safe medicines

| believe that antibiot- 118 (42.8) 114 (41.3) 7(2.5) 28 (10.1) 9(3.3) 0.7774
ics have no or few side

effects

I have the ability to 105 (38) 113 (409) 18(6.5) 31(11.3) 9(3.3) 0.8216

assess the patients' need
for antibiotics

| know whether to 94 (34.1) 99(35.9) 12 (4.3) 47 (17) 24 (8.7) 0.7623
dispense antibiotics to

the patient or refer them

to a doctor

| can properly counsel 94 (34.1) 95 (344) 16(5.8) 54(19.5) 17(6.2) 0.7728
patients on appropriate
use of antibiotics

Factor 4: Attitudes regarding the actions to prevent antibiotic resistance and/or promote appropriate use

Clients should stop self- 39(14.1) 26(94) 13(4.7) 104 (37.7) 94 (34.1) 0.5545
medicating with antibiotics

to prevent the occurrence

of antibiotic resistance

The CDRO staff should not 45(16.3) 33(12)  19(6.9) 97 (35.1)  82(29.7) 04158
dispense antibiotics with-

out a prescription because

provision of antibiotics

without prescription leads

to the development of

resistance

Dispensing antibiotics with- 29 (10.5) 20(72)  22(8) 110 (39.9) 95 (344) 0.7414
out a prescription should

be more closely controlled

by the authorities

A CDRO staff should 33(12) 18 (6.5) 8(29) 89(32.2) 128(46.4) 0.7632
encourage patients to con-

sult a physician and get a

prescription before visiting

the CDRO

Promoting appropriate use 29 (10.5) 23 (8.4) 10 (3.6) 95(34.4) 119(43.1) 0.7588
of antibiotics is a shared

responsibility of healthcare

professionals, patients, and

policy makers

Cronbach’s alpha 0.944 0.856 0.879 0.790

Five items were dropped due to low factor loading was (< 0.3) or low commonalities. All factors had increasing scale ranging between 1=strongly disagree to 5
strongly agree. Reverse coding was instituted for negative statements
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should be dispensed without prescription because: cli-
ents may easily obtain a prescription from their doctor
(82.2%); the pressure from the CDRO owner to increase
sales and profits is high (82.3%), and refusal will affect the
CDROs’ sales profit (82.9%). Overall, the median score
for the items measuring attitudes towards non-prescrip-
tion dispensing of antibiotics was four (IQR=4-5, out
of the 1-5 increasing Likert scale), indicating better atti-
tudes of participants in relation to discouraging the non-
prescription antibiotic supply.

Attitudes towards professional competency to supply
non-prescribed antibiotics. The majority of participants
disagreed or strongly disagreed with the statements
that antibiotics can be dispensed without prescrip-
tion because: antibiotics are safe medicines (87%);
have no or few side effects (84.1%). The median score
for the six items measuring attitudes towards profes-
sional competency to supply non-prescribed antibiot-
ics was 4 (IQR=4-5, out of the 1-5 increasing Likert
scale), indicating that the participants did not perceive
that they were competent to provide antibiotics without
prescription.

Attitudes regarding the actions to prevent ABR and/
or promote appropriate use. Most of the participants
agreed or strongly agreed with the statement that pro-
hibiting clients’ self-medication with antibiotics prevents
the occurrence of ABR (71.8%), and that ensuring proper
use of antibiotics is a shared responsibility of healthcare
professionals, patients, and policy makers (77.5%). The
median score for each of the 5 items in this domain was 4
(IQR=4-5, out of the 1-5 increasing Likert scale), indi-
cating appropriate attitudes towards the actions to pre-
vent ABR and/or promote appropriate use.

Non-prescription antibiotic dispensing practice

Of the 160 participants who reported dispensing anti-
biotics without prescription at least some of the time,
greater than half 92/160 (57.5%) reported that they have
dispensed antibiotics without a prescription up on direct
request from a client. Most (74%, 118/160) of these par-
ticipants reported that they had provided antibiotics
without prescription for common cold and cough condi-
tions in the last week (Table 4).

Factors associated with the practice of dispensing
non-prescribed antibiotics at least some time in the past
Participants who did not agree with their professional
competency to supply non-prescribed antibiotics were
less likely to report dispensing antibiotics without pre-
scription than those who feel competent (adjusted odds
ratio (aOR) =0.86, 95% confidence interval (CI) = 0.78—
0.93). The univariable models showed a significant asso-
ciation between CDROs’ distance from health facilities
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(crude odds ratio (cOR)=0.45, 95% CI = 0.24-0.85) and
type of CDRO (cOR=1.88, 95% CI = 1.05-3.35) and
non-prescribed antibiotic dispensing. Other covariates
considered in the initial model include knowledge score,
employment type and status, licensing status, previous
training, gender, workplace distance from the centre of
the town, and workplace structure (Table 5).

Discussion

Although there is a growing body of evidence suggest-
ing that knowledge and attitudes of CDRO staff towards
rational antibiotic use influences their dispensing prac-
tices, a dearth of evidence exists regarding CDRO staff’s
views in non-urban CDROs, where the level of compli-
ance to and enforcement of dispensing-related regulatory
policies may be different from urban settings. This is the
first multicentre study that explored the knowledge, atti-
tudes, and self-reported practices of CDRO staff with a
focus on non-urban areas of Ethiopia.

Most of the participants had satisfactory levels of
knowledge about antibiotic use or supply, and ABR. This
finding is consistent with other studies conducted in low-
and middle-income countries [25, 35, 39-41]. We found
that nearly half of the participants (44.6%) did not know
or were unsure that antibiotics are effective only against
bacteria by indicating agreement that antibiotics kill or
inhibit the growth of fungus, virus, parasites, and bac-
teria. This knowledge could be partially explained by the
fact that our respondents were predominantly pharmacy
assistants (79.7%), with limited training on pharmaco-
therapy and pharmacology.

Nearly half of the participants agreed with the state-
ments that antibiotics can be used to treat some condi-
tions commonly treated by antibiotics without taking the
cause into account. While there are clinical indications
where antibiotics are initiated as an empirical therapy
to target the most probable causative microorganisms
(based on local susceptibility data, available scientific
evidence, or expert opinion) [42], a blanket treatment of
all minor ailments or conditions with antibiotics without
taking possible or probable causes into account to rule
out non-bacterial causes, may contribute towards ABR.
The regulation requiring antibiotic access only with pre-
scription may not be practicable to implement in many
LMICs [43-45] such as Ethiopia because of a scarcity
of healthcare facilities (the diagnostic capabilities are
widely absent or limited to confirm the presence and type
of microbe/s), and most of the population lives in rural
areas [46]. In these situations, CDROs may serve as a pri-
mary healthcare facility and are a main source of medica-
tions [14, 15]. We suggest that CDRO staff be equipped
with the necessary knowledge and skills for empirical
treatment of common conditions with clear symptoms
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Table 4 Findings of participants’frequency of practice for each statement (N=276)

Items Never Some of Half of the time Most of the time Always
n (%) thetimen n (%) n (%) n (%)
(%)
I dispense antibiotic/s without prescription 116 (42) 106 (38.4) 35(12.7) 8(2.9) 11 4)
I dispense antibiotics without a prescription up on direct request from a 184 (66.7) 57 (20.7) 16 (5.8) 7 (2.5) 12 (4.3)
client
For adult with bacterial infection, | provide antibiotics without asking fora 200 (72.5) 47 (17) 16 (5.8) 2(0.7) 11 (4)
prescription
I dispense antibiotics without prescription for a family member or some- 187 (67.8) 57 (20.6) 17 (6.2) 6(2.2) 9(3.2)
one | know well
For patients with minor ailments, | dispense antibiotics as an over-the- 157 (56.9) 76 (27.5) 29 (10.5) 6(2.2) 8(2.9)
counter drug
I dispense antibiotics without prescription for children with bacterial 201 (728)  47(017) 15(5.4) 4(14) 9(3.3)
infection
For a child with viral infection, | dispense antibiotics without prescription 236 (85.5) 22(8) 8(29) (1.1) (2.5)
I dispense antibiotics without a prescription for an adult with viral infection 231 (83.7) 25 (9.1) 10 (3.6 2(0.7)
Have you dispensed antibiotic/s without prescription for the following
condition in the last week, in what level?
Common cold or cough 158 (57.2) 71 (25.7) 35(12.7) 6(2.2) 6(2.2)
Acute diarrhoea 177 (64.1)  49(17.8) 36(13) 8(2.9) 6(2.2)
Uncomplicated urinary tract infection 186 (67.4) 50(18.1) 25 (9) 9(3.3) 6(2.2)
Wound infection 176 (63.8) 48(17.4) 32(11.6) 10 (3.6) 10 (3.6)
Acute sore throat 187 (67.8) 50(18.1) 23(8.3) 7 (2.5) 9(3.3)
In what level, do you currently dispense antibiotic/s without prescription if
you encounter a patient with,
Common cold or cough 155(56.1) 74 (26.8) 25(9.1) 16 (5.8) 6(2.2)
Acute diarrhoea 178 (64.5) 49(17.8) 30(10.9) 12 (4.3) 7 (2.5)
Uncomplicated urinary tract infection 179 (64.9) 55(19.9) 25(9.1) 9(3.3) 8(2.9)
Wound infection 168 (60.9) 47(17) 41 (14.9) 10 (3.6) 10 (3.6)
Acute sore throat 186 (67.4) 38(13.8) 30(10.9) 12 (4.3) 10 (3.6)
Table 5 Factors associated with the non-prescribed antibiotics dispensing practice at least some time in the past
Variables Non-prescribed antibiotics Crude Adjusted
OR (95%Cl) OR (95%Cl)
Dispensed Never
(at least sometime) dispensed n
n (%) (%)
Attitudes towards non-prescription dispensing of antibiotics 160 (58) 116 (42) 0.85(0.79-0.91) * 0.93 (0.86-1.00)
Attitudes towards professional competency to supply non- 160 (58) 116 (42) 0.81 (0.75-0.88) * 0.86 (0.78-0.93) *
prescribed antibiotics
Work experience 160 (58) 116 (42) 0.96 (0.93-0.99) * 0.97 (0.93-1.01)
Type of work place
Non-pharmacy (drug store or rural drug vendor) 133 (83.1) 84 (72.4) 1.88 (1.05-3.35) * 1.65 (0.88-3.09)
Pharmacy 27 (16.9) 32(27.6) 1 (ref) 1 (ref)
Work place distance from health facilities
Within 1 km 117 (53.9) 100 (46.1) 0.45 (0.24-0.85) * 0.56 (0.28-1.12)
Greater than 1 km 43 (72.9) 16 (27.1) 1 (ref) 1 (ref)

* Significant at P<0.05
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and/or signs (such as urinary tract infections and wound
infections) based on the country’s treatment guidelines
at least in rural or remote areas to improve appropriate
antibiotic access.

Most participants said they were not competent to
supply non-prescribed antibiotics and demonstrated an
understanding about appropriate use or supply. Studies
conducted in Tanzania, Pakistan, Sri Lanka and Zambia
also reported that CDRO staff had appropriate attitudes
towards antibiotics use or supply [40, 47, 48], and ABR
[39]. In contrast, considerable number of participants
agreed that regardless of the causes, antibiotics may have
a role for recovering from acute sore throat, diarrhoea,
wound infection, uncomplicated urinary infection, com-
mon cold and cough. Anecdotal evidence in the study
area indicates that this might be partly associated to the
existing trend of supplying antibiotics in addition to a
standard non-antibiotic treatment with the intention to
increase the likelihood of recovery from a certain illness.

Even though it is illegal to dispense antibiotics with-
out prescription, a lot of participants reported doing so.
Our finding confirms the common practice of supplying
antibiotics without prescription in Sub-Saharan Africa as
previously reported [17]. The proportion of participants
dispensing without a prescription in our study was lower
than in reported studies conducted in Thailand and Tan-
zania which indicated that 99.6% and 74% of the phar-
macists agreed that they dispensed antibiotics without
prescription, respectively [35, 40]. In Thailand, the higher
proportion might be because the licensed pharmacists
are legally allowed to dispense most antibiotics without
prescription except few reserve antibiotics [49].

Our study also found that the distance of CDROs from
health facilities may be associated with dispensing with-
out a prescription as CDROs closer to health facilities
reported less dispensing. This may be because clients
who visit CDROs near to health facilities would be more
likely to have prescription available. Absence of health
facilities in nearby areas have also been reported by pre-
vious studies as a factor for increased non-prescription
antibiotics supply by CDROs [50—52]. Improving access
to health facilities could be one potential strategy to con-
tain the non-prescribed antibiotic supply, particularly in
rural areas.

Non-prescribed dispensing of ‘watch’ antibiotics (e.g.,
ciprofloxacin (44.4%), macrolides (5.9%), and cephalo-
sporins (9.8%)) was reported in our study. This increases
the risk of ABR and could also be a great challenge to
achieving the WHO target of making at least 60% of the
national level total antibiotic consumption to be in the
access category by 2023 [2, 3]. Furthermore, almost all
the antibiotics reported were broad spectrum antibiot-
ics. This might be because of CDRO staff preference to
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suggest broad-spectrum antibiotics as they will allow
a broader range of pathogens to be covered thereby
enhancing the possibility of therapeutic success. How-
ever, the use of broad-spectrum antibiotics seriously
disturbs the normal intestinal flora, enabling bacterial
overgrowth with emergent resistant microorganisms [8,
12, 53-55].

Despite the participants generally had good knowl-
edge and appropriate attitudes towards antibiotic use or
supply and ABR, knowledge and attitude gaps remain.
Educational training programmes have been reported to
improve healthcare professionals’ knowledge and atti-
tudes towards antimicrobial stewardship [56]. However,
the reported dispensing of antibiotics without prescrip-
tion may be more likely to be a consequence of over-
arching health system issues and the business-centred
approaches of CDROs rather than being due to knowl-
edge and attitude gaps. Hence, a multi-faceted integrated
approach is required to ensure judicious use of antibiotic
including enacting new or a stricter enforcement of laws
prohibiting the non-prescribed antibiotics supply [57-
60], CDRO staff training about the importance of antimi-
crobial stewardship [61], and public education campaigns
about the importance of preserving antibiotics [62—64].

The following implementation strategies could be
beneficial in addressing our recommendations or the
situation: capacity building at the regulatory body level
such as increasing human resource, which may increase
the frequency of CDRO inspections and improve law
enforcement. In addition, controlling CDROs’ potential
illegal sources of antibiotics through monitoring, and
regularly conducting ‘prescription’ audits at the CDROs
may facilitate effective tracking of the antibiotic trans-
actions and enhance enforcement of the regulations.
Furthermore, using public gatherings such us holidays,
social events, or open markets to educate public about
the harms of antibiotic over use may reduce community
demand for antibiotics. Moreover, given that high profit
motive is a reason for the sale of antibiotics without pre-
scription [18], government subsidisation of CDROs such
as with small scale business loans or reducing the cost of
some essential drugs, may partly address their commer-
cial interest, while delivering services in the right way. In
addition, drug stores should be targeted with antimicro-
bial stewardship interventions as they are the most prev-
alent CDROs in most parts of Ethiopia. The regulatory
bodies should also randomly visit the CDROs and verify
the qualifications of the dispensers, especially those who
are working in remote areas.

Strengths and limitations
This was a multi-centre study conducted in highly pop-
ulated places with CDROs believed to have multiples
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sources of medications. Thus, the evidence generated
through this study would be a crucial input for stake-
holders in targeting interventions. The high response
rate was also a strength of this study. Our study has some
limitations. Social desirability bias in relation to shar-
ing information regarding antibiotic dispensing practice
may underestimate antibiotic dispensing without a pre-
scription. To address this, this study will be followed by
a simulated client study to observe their practice in their
natural working environment. Potential recall bias may
be another limitation of the study. Although the CDRO
structure is believed to be similar throughout the Amhara
region, generalisability of the result to the entire Amhara
region needs caution as our sample was not random. To
enable a broader and deeper understanding of the CDRO
staff dispensing behaviour, our study highlights the need
for qualitative research.

Conclusion

The majority of the CDRO staff surveyed had appropri-
ate knowledge about antibiotics use or supply and ABR.
Most of the staff also had appropriate attitudes about
discouraging non-prescribed antibiotics provision and
towards the actions to prevent ABR and/or promote
appropriate use. However, there are basic knowledge and
attitude gaps that need improvement. Despite the pro-
hibition of the non-prescribed supply of antibiotics in
Ethiopia, 58% of CDRO participants reported dispensing
antibiotics without prescription. Our study highlights the
need for a multi-faceted integrated intervention includ-
ing enacting new or stricter enforcement of laws govern-
ing antibiotic dispensing, CDRO staff training about the
importance of antimicrobial stewardship, public educa-
tion campaigns, and establishing rigorous practice sur-
veillance system.
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