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Abstract

Background Community pharmacists play a vital role in promoting appropriate use of antibiotics in the community.
This study evaluated the practices and perceptions of community pharmacists towards antibiotic use, antibiotic resist-
ance, and antimicrobial stewardship in Libya.

Methods A cross-sectional study was conducted among community pharmacists in Libya using a 47-item validated,
pre-tested online questionnaire. Data was collected from December 2021 to February 2022 and was analysed using
descriptive and inferential analyses.

Results Of the 114 questionnaires included in the analysis, 54.4% were females, 78.1% had < 10 year working
experience (78.1%), and 81.6% had a Bachelor of Pharmacy. Most (78.1%) strongly agreed/agreed that community
pharmacists have an important role to play to reduce antibiotic resistance. Overall, the participants had a moder-
ate perception towards antimicrobial resistance (median score: 21.5; IQR [16-28] out of 35.0). More than 40% supply
antibiotics when patients requested them specifically, because if they do not supply them, patients will just go to
another pharmacy. About 47% strongly agreed/agreed that if a patient cannot afford a full course of antibiotics all in
one go, they will give them a smaller amount that they are able to afford at that time, even when a longer duration
of treatment is required. Most (66.7%) had no previous involvement in antibiotics awareness campaign due to 'l have
never heard about the campaign’ (48.7%) and 'l do not have enough time to participate’ (22.4%). Overall, the percep-
tion towards antimicrobial stewardship was good (20 [13-25] out of 25.0). Raising awareness of rational antibiotic
use, including antimicrobial resistance, among pharmacy students (83.4%) and patient education by pharmacists in
community pharmacies at the time medicines are supplied to patients (81.6%) were the most common strategies to
improve rational use of antibiotics in community pharmacy.

Conclusions Community pharmacists in Libya recognise their role in reducing antimicrobial resistance. They had
a moderate perception towards antimicrobial resistance and a good perception towards antimicrobial stewardship.
However, inappropriate antibiotic practices were common. The most common strategies to improve rational use

of antibiotics in community pharmacy were raising awareness about the rational antibiotic use among pharmacy
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students and patient education by community pharmacists at the time antibiotics are dispensed to patients. Regula-
tions are needed to restrict dispensing antibiotics without prescription among community pharmacists.

Keywords Antimicrobial resistance, Antimicrobial stewardship, Practices, Perceptions, Community pharmacists, Libya

Background

Antibiotic resistance is a major threat to public health
worldwide. The World Health Organization (WHO) has
described antibiotics resistance as a critical health prob-
lem that requires urgent actions to tackle [1]. Globally,
antibiotic resistance is associated with mortality and
deaths attributed to infections caused by antibiotic resist-
ant pathogens is projected to reach 10 million deaths
per year by the year 2050 [2]. Infections caused by mul-
tidrug resistant pathogens are associated with high mor-
tality rate [3, 4]. The COVID-19 pandemic has caused
an increase in the rate of multidrug resistant gram posi-
tive and gram-negative pathogens which escalates the
burden of antibiotic resistance [5]. Antibiotic resistant
pathogens are associated with both hospital and com-
munity acquired infections [3, 4, 6]. Antibiotic resistance
is a consequence of the overuse, underuse, or misuse of
antibiotics [1]. Inappropriate use of antibiotics has been
reported among hospitalized patients and also in com-
munity setting [7, 8]. Self-medication with antibiotics and
dispensing of antibiotics without prescription, especially
in developing countries, contributes to the inappropri-
ate use of antibiotics [9]. Dispensing antibiotics without
prescription has been reported in previous studies [10,
11]. Evidence from a meta-analysis demonstrated that
62% of antibiotics are dispensed without a prescription in
community pharmacy setting [12]. Antibiotics dispensed
without prescription are used for the treatment of minor/
common illnesses including upper respiratory tract infec-
tions and diarrhoea which do not need antibiotic therapy
[12]. Antibiotics dispensed without prescription are asso-
ciated with inappropriate use and sub-therapeutic dosing
[13] leading to the emergence and spread of antibiotic
resistance.

In Libya, self-medication with antibiotics is a com-
mon problem due to the lack of regulation restricting
the over-the-counter sales of antibiotics [14]. In addition,
dispensing antibiotics without prescription has been
highlighted in a previous study and such practices led to
inappropriate use of antibiotics [15]. Community phar-
macies in Libya are identified as the main source of non-
prescription antibiotics [15]. In addition, inappropriate
practices among community pharmacists for the man-
agement of upper respiratory tract infections has been
reported [16]. These practices contribute to the inap-
propriate use of antibiotics and the occurrence of antibi-
otic resistance. However, there is paucity of information

describing the awareness, practices, and perceptions of
community pharmacists towards antibiotic resistance
and antibiotic stewardship. Antibiotic stewardship is an
important strategy used in promoting the rational use of
antibiotics and the involvement of community pharma-
cists is vital to the success of antibiotic stewardship pro-
gramme in the community. The objective of this study is
to evaluate the practices and perceptions of community
pharmacists towards antibiotic use, antibiotic resistance,
and strategies to improve appropriate use of antibiotics
in Libya. Understanding these practices and perceptions
is important to guide the design of interventions that will
promote the involvement of community pharmacists in
antibiotic stewardship programmes in Libya.

Methods

Study design and settings

This is a cross-sectional study conducted among com-
munity pharmacists practicing in Libya using an online,
self-administered questionnaire. The questionnaire was
distributed among the participants from December 2021
to February 2022. The study was conducted across all the
cities in Libya.

Inclusion and exclusion criteria

All practicing community pharmacists in community
pharmacies across Libya were invited to participate in
the study. Registered community pharmacists working in
retail drug outlets who agreed to participate in the study
were included. Non-community pharmacists such as
medical practitioners and dentists were excluded to par-
ticipate in this study.

Study instrument

The study instrument (questionnaire) was developed
after the review of previously published literature
[10, 11, 17]. The questionnaire was developed in Eng-
lish language and validated by two lecturers who have
expertise in questionnaire design. The items in the
questionnaire were revised based on the comments and
suggestions of the lecturers. The final version of ques-
tionnaire consisted of four sections including section
A which collected the demographic information of the
respondent (9 items), section B had 18 items that evalu-
ated the practices and perceptions of community phar-
macists towards antibiotic use and antibiotic resistance
using a 5-point Likert scale (strongly agree, agree,
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neutral, disagree and strongly disagree). In section C,
11 items were used to assess the perception of com-
munity pharmacists towards antimicrobial stewardship
(AMS). Section D had 9 items that focused on the per-
spectives of community pharmacists towards strategies
to improve appropriate antibiotic use in community
pharmacy. A 5-pointLikert scale was used in section D.
The questionnaire was pre-tested among 10 commu-
nity pharmacists and the internal consistency reliability
alpha coefficients was 0.9.

Data collection

Data collection was conducted using an online ques-
tionnaire. The hyperlink for the online question-
naire was shared with community pharmacists from
December 2021 to February 2022. A snowball sampling
method was using to recruit the participants. The com-
munity pharmacists initially recruited were asked to
share the hyperlink for the online questionnaire with
other community pharmacists in their network. The
community pharmacists were invited to participate
in the study through WhatsApp, Viber, and Messen-
ger. Participation in the study was voluntary and the
responses were unanimous. Reminders were sent to
non-respondents after 2 weeks. The respondents were
notified that the submission of responses was consid-
ered as consent to participate in the study. The study
protocol was approved by ethical committee at Libyan
International Medical University.

Data analysis

Data were analysed using Statistical Package for Social
Sciences software version 22. Categorical variables were
presented as frequencies and percentages, while con-
tinuous variables were presented means and standard
deviations. The responses in the practice and percep-
tion domains of the questionnaire were transformed into
scores using 5 points for strongly agree to 1 point for
strongly disagree. Negative items in the questionnaire
were reverse coded. The responses in the Perspectives of
community pharmacists towards strategies to improve
appropriate antibiotic use in the community pharmacy
were transformed into scores as follows: 5 points for very
high priority and 1 point for not a priority. The total score
in each domain was computed as the sum of the point
for all the items in the domain. Mann Whitney (for two
groups) and Kruskal Wallis (for three or more groups)
tests were used to assess the differences in the scores
based on the demographic characteristics of the partici-
pants. P value less than 0.05 was considered as statistical
significance.
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Results

Demographic characteristics

A total of 114 community pharmacists completed the
questionnaire. Most of the respondents were female
(54.4%), had less than 10 year working experience
(78.1%), and had a Bachelor of Pharmacy as their high-
est qualification (81.6%). More than two-thirds (84.2%)
worked in an independent community pharmacy, while
57.9% had another community pharmacy within 200 m
radius away from their pharmacy. Table 1 summarizes
the characteristics of the community pharmacists that
participated in this study.

Practices and perceptions of community pharmacists
towards antibiotic use and antimicrobial resistance
Perception towards antimicrobial resistance

Most of the respondents (59.7%) strongly disagreed/disa-
greed that antibiotic resistance is a problem in the hospi-
tal setting and not a problem in the community. However,
about one in five respondents (21%) strongly agreed/
agreed with the same statement. More than two-thirds of
the respondents strongly agreed/agreed that dispensing
antibiotics without prescription from community phar-
macy and the ease of obtaining antibiotics from commu-
nity pharmacies contribute to the problem of antibiotic
resistance. There was divergent response regarding the
use of antibiotics for diarrhoea and sore throat. Less
than 50% strongly disagreed/disagreed that antibiotics
cure a patient with diarrhoea and sore throat faster than
non-antibiotic treatment. More than two-thirds (78.1%)
strongly agreed/agreed that community pharmacists
have an important role to play to reduce antibiotic resist-
ance. Overall, the participants have moderate perception
towards antimicrobial resistance (median total percep-
tion score: 21.5; range: 16—28 out of a possible 35.0).

Practices towards antibiotic use and dispensing

More than 40% of the respondents indicated strongly
agreed/agreed that they dispense broad spectrum antibi-
otics when they are in doubt which antibiotic is best for
a patient and that they supply antibiotics when patients
request them specifically, because if they do not supply
them, patients will just go to another pharmacy. How-
ever, an overwhelming majority (86%) strongly agreed/
agreed that it is important for pharmacists to only sup-
ply antibiotics when clinically needed, and not be driven
by commercial pressures. More than two-thirds (71%)
strongly agreed/agreed that it is important to supply
a full course of antibiotics to a patient at the time, even
when the patient says it is too expensive. However, about
47% indicated strongly agreed/agreed that if a patient
cannot afford a full course of antibiotics all in one go,
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Table 1 Demographic characteristics of the community pharmacists
Variable Frequency Percentage
Location
Benghazi 69 60.5
Derna 14 12.3
Tripoli 11 9.6
Tobruk 4 35
Alqubha 3 2.6
Sebha 2 1.8
Al- Majr 2 1.8
Others 7 6.1
Mean age (SD) 294+46
Gender
Male 52 456
Female 62 544
Years of experience
Less than 10 years 89 78.1
More than 10 years 24 21.1
Highest qualification
Bachelor of Pharmacy 93 816
PharmD 10 8.8
Masters 6 53
Doctor of Philosophy (PhD) 1 0.9
Type of pharmacy
Chain pharmacy 18 15.8
Independent pharmacy 96 84.2
Is there any community pharmacy within 200 m radius away from your pharmacy?
Yes 66 579
No 25 219
| do not know 23 202
Number of pharmacists in community pharmacy
Less than 10 pharmacists 105 92.1
More than 10 pharmacists 9 7.9
Do you have pharmacy assistants in your community pharmacy?
Yes 49 43.0
No 58 509
| do not know 7 6.1

they will give them a smaller amount that they are able to
afford at that time, even when a longer duration of treat-
ment is required. Table 2 describes the perceptions and
practices of community pharmacists towards antibiotic
use and antimicrobial resistance.

Community pharmacists’ involvement in antimicrobial
stewardship programme

About two-thirds (66.7%) of the respondents had no pre-
vious involvement in antibiotic awareness campaign. The
reasons for lack of involvement in previous campaigns
included I have never heard about such campaign (48.7%)

and I do not have enough time to participate (22.4%). An
overwhelming majority (91.2%) indicated an interest in
taken part in antibiotic awareness campaign to promote
rational use of antibiotics (Table 3).

Perceptions of community pharmacists

towards antimicrobial stewardship

More than two-thirds of the respondents strongly
agreed/agreed that AMS will reduce inappropriate use
of antibiotics in the community and reduce antimicro-
bial resistance. Overall, the participants had a good
perception towards antimicrobial stewardship (median
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Page 5 of 10

Variable Frequency and percentage
Strongly disagree Disagree Neutral Agree  Strongly agree
Perceptions towards antimicrobial resistance
Antibiotic resistance is a problem in the hospital setting but not a problem 40 (35.1) 28 (246) 22(193) 13(114) 11(96)
in the community
Dispensing antibiotics without prescription from community pharmacies 5(4.4) 6(5.3) 14(12.3) 18(15.8) 71 (62.3)
contributes to the problem of antibiotic resistance
The ease of availability of antibiotics from community pharmacies contrib- 2(1.8) 6(5.3) 21(184) 27(23.7) 58(50.9)
utes to the problem of antibiotic resistance in Libya
Antibiotics cure a patient with diarrhoea more quickly than not having an 29 (254) 25(219) 33(289) 17(149 10(8.8)
antibiotic
Antibiotics give faster cure for a patient with a sore throat than non-antibi- 16 (14.0) 19(16.7)  35(30.7) 27(23.7) 17(14.9)
otic treatment
Antibiotic resistance resulting from the supply of antibiotics from commu- 47 (41.2) 14(123) 19(16.7) 18(15.8) 16(14.0)
nity pharmacies is not a significant problem
Community pharmacists have an important role to play to reduce the 3(2.6) 13(11.4) 9(79) 13(114) 76(66.7)
problem of antibiotic resistance
Practices regarding antibiotic use
If am unsure whether or not a patient has a bacterial infection, | will supply 37 (32.5) 14(123) 28(246) 25(219) 10(8.8)
antibiotics just in case it is
If am in doubt which antibiotic is best for a patient, | will supply a broad 18 (15.8) 13(114)  31(27.2) 39342 13(114)
spectrum one, just in case
I supply antibiotics when patients request them specifically, because if [do 31 (27.2) 18(15.8)  14(123) 24 (21.1) 27(23.7)
not supply them, they will just go to another pharmacy
It is important for pharmacists to only supply antibiotics when clinically 3(2.6) 9(7.9) 4(35) 31272 67(588)
needed, and not be driven by commercial pressures
When the pharmacy is busy, | am more likely to supply antibiotics if a cus- 29 (254) 14(123) 26(228) 26(228) 19(16.7)
tomer asks specifically for an antibiotic, compared to when the pharmacy
is quiet
Itis important to supply a full course of antibiotics to a patient at the time, 2(1.8) 10 (8.8) 21(184) 34(298) 47(41.2)
even when the patient says it is too expensive
Iam happy to supply an antibiotic without further questioning if a patient 28 (24.6) 26(22.8) 14(123) 34298 12(10.5)
requests one by name
I supply antibiotics only if | am certain that a patient has a bacterial infection 4.4) 12 25(21.9) 30(26.3) 42 (36.8)
In cases where patients have no drug allergy history and no contrain- (7.9) 14 33(28.9) 36(31.6) 22(193)
dication, | will supply a first line antibiotic as recommended in practice
guidelines
If a patient cannot afford a full course of antibiotics all in one go, | will give 27 (23.7) 8 (7.0) 26(22.8) 31(272) 22(193)
them a smaller amount they are able to afford at that time, even when a
longer duration of treatment is required
Itis good practice for patients to keep a supply of antibiotics at home in 49 (43.0) 21(184) 19(16.7) 11(9.6) 14(12.3)

case they need them later

total score: 20 [13-25] out of 25.0). More than two-
thirds indicated strongly agreed/agreed that lack of
knowledge about antibiotic resistance, lack of coopera-
tion from healthcare professionals and lack of access
to patients’ records hinder community pharmacists
from participating in antimicrobial stewardship activi-
ties. Most of the respondents (>80%) strongly agreed/
agreed that raising awareness of rational antibiotic
use including antimicrobial resistance, among phar-
macy students and patient education by pharmacists in
community pharmacies at the time are medicines are

supplied to patients are strategies to improve appropri-
ate use of antibiotics among patients in the community.
Other strategies include providing regularly updated
clinical practice guidelines to community pharmacies
on the treatment of infectious diseases (78.5%, reclas-
sification of all antibiotics as prescription-only medi-
cine (74.5%) and raising awareness of rational antibiotic
use including antimicrobial resistance, among the pub-
lic through media, such as TV, radio and social media
(77.2%). Table 4 shows the perception of community
pharmacists towards antimicrobial stewardship.
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Table 3 Previous involvement in antibiotic awareness campaign among community pharmacists

Variable Frequency Percentage

Previous involvement in antibiotic awareness campaign

Yes 38 333

No 76 66.7
Reasons for lack of previous involvement in antibiotic awareness campaign

I have never heard about such campaigns 37 48.7

| do not have enough time to participate 17 224

I was not interested in participating in the campaign 1 13

There was no payment - -

Missing response 21 27.6
Are you interested in taken part in antibiotic awareness campaign to promote rational use of
antibiotics?
Yes 104 91.2
No 10 8.8

Table 4 Perception of community pharmacists towards antimicrobial stewardship

Variable Frequency and percentage

Strongly disagree Disagree Neutral Agree  Strongly agree

Perception towards AMS

AMS will reduce inappropriate use of antibiotics in the community 1(0.9) 5(44) 30(26.3) 40(35.1) 38(333)
AMS will reduce the rate of antimicrobial resistance 1(0.9) 5(4.4) 28 (246) 43(37.7) 37(32.5)
AMS activities are important in the hospital setting but are not importantin 40 (35.1) 32(28.1) 23(202) 13(114) 6(5.3)
the community setting

Participation in AMS activities will boost public confidence in community 2(1.8) 4(3.5) 18 (15.8) 49 (43.0) 41 (36.0)
pharmacy services

Community pharmacists’ participation in AMS programme will promote 2(1.8) 10 (8.8) 18 (15.8) 37(325) 47 41.2)

collaboration with physicians
Barriers to involvement in AMS

Lack of knowledge about antibiotic resistance hinders community pharma- 2 (1.8) 11 (9.6) 25(219) 42(36.8) 34(29.8)
cists from participating in AMS activities

Lack of cooperation from healthcare professionals prevents community 5(4.4) 9(7.9) 33(289) 45(39.5) 22(19.3)
pharmacists from participating in AMS activities

Lack of access to patient’s records limits community pharmacists’involve- 6(5.3) 8(7.0) 25(21.9) 40(35.1) 35(30.7)

ment in AMS programme
Strategy to improve appropriate antibiotic use in the community pharmacy

Patient education by pharmacists in community pharmacies at the time 1(0.9 7 (6.1) 13(114) 46 (404) 47 (41.2)
medicines are supplied to patients

Raising awareness of rational antibiotic use, including antimicrobial resist- 2(1.8) 2(1.8) 22(19.3) 35(30.7) 53(46.5)
ance, among the public through media, such as TV, radio, and social media

Educational programs of rational antibiotic use, including antimicrobial 2(1.8) 6(5.3) 30(26.3) 33(289) 43(37.7)
resistance, directed at the public

Raising awareness of rational antibiotic use, including antimicrobial resist- 2(1.8) 6 (5.3) 20(17.5) 37(325) 49 (43.0)
ance, among community pharmacists

Raising awareness of rational antibiotic use, including antimicrobial resist- 2(1.8) 3(26) 14(12.3) 37(325) 58(50.9)
ance, among pharmacy students

Providing regularly updated clinical practice guidelines to community 3(26) 9(7.9) 12(10.5) 47 (412) 43(37.3)
pharmacies on the treatment of infectious diseases

Reclassification of all antibiotics as prescription-only 3(26) 5(4.4) 21(184) 33(289) 52(45.6)
Enforcement of regulations which prohibit supply of antibiotics from non- 2(1.8) 9(7.9) 13(11.4) 38(33.3) 52 (45.6)
pharmacies, and by non-pharmacists

Motivation of community pharmacists to be involved in antibiotic use 1(0.9) 7 (6.1) 21 (184) 48(42.1) 37(32.5)

campaigns through providing monetary incentives
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Differences in total score for perception

towards antimicrobial resistance and antimicrobial
stewardship and total practice score for antibiotic use
among community pharmacists

Female participants (37.0 [23-49] vs. 35.5 [25-48];
p=0.005), those who worked in chain pharmacy (37.0
[23-49] vs. 33.0 [27-47]; p=0.019), those who had
no pharmacy assistant (38.5 [27-47) vs. 34.0 [23-49);
p=0.025) and those who had no/I do not know previous
involvement in antibiotic awareness campaign (37.5 [23—
49] vs. 32.0 [25-48]; p<0.001) had better score regarding
antibiotic practices compared to their other counterparts.
Female participants (22.0 [17-29] vs. 21.5 [15-28]) and
those who had no/I do not know previous involvement
in antibiotic awareness campaign (22.0 [15-29] vs. 21.0
[16-28]; p=0.006) had significantly better perception
towards antimicrobial resistance than males and those
who had previous involvement in antibiotic awareness
campaign. Those who had undergraduate qualification
(20.0 [13-25] vs. 19.0 [13-24]; p=0.013) and those who
had no/I do not know previous involvement in antibi-
otic awareness campaign (20.0 [13-25] vs. 19.0 [13-25];
p=0.032) had better perception towards antimicrobial
stewardship (Table 5).

Discussion

This study evaluated the knowledge, attitude, and percep-
tion of Libyan community pharmacists towards antibi-
otic use, antibiotic resistance and antibiotic stewardship.
The results showed that most community pharmacists,
who are the only expert who dispensed medication along
with hospital pharmacists, were aware that their activities
including dispensing antibiotics without prescriptions
and supplying shorter course of antibiotics to customer
who cannot afford a full course of treatment contributes
to the emergence and spread of antibiotic resistance. In
addition, community pharmacists were aware that they
have an important role to play in the fight against antibi-
otic resistance. These findings are consistent with previ-
ous studies conducted in Nigeria and Saudi Arabia [10,
18]. A previous study demonstrated that knowledge of
the negative implications of dispensing antibiotics with-
out prescriptions does not deter community pharmacists
from such malpractices [10]. This highlights the need for
the enforcement of regulations that prohibits dispensing
antibiotics without prescriptions in community phar-
macy setting. The results revealed that there were more
community pharmacists who perceive the need for anti-
biotics to cure sore throat (more than one-thirds 38.6%)
than there were for diarrhoea (less than one-thirds
23.7%). This implies that community pharmacists are
more likely to dispense antibiotics for the treatment of
upper respiratory tract infections (URTI) than diarrhoea,
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similar to the result of previous studies [10, 18]. URTT is
one of the most common infections that does not require
antibiotic treatment for which community pharmacists
commonly dispense antibiotics without treatment [12].
Overall, community pharmacists were found to have a
moderate perception towards antimicrobial resistance,
and this could influence their practices towards anti-
biotic use and dispensing. These findings indicate that
community pharmacists need more training to improve
their knowledge and perception regarding the treatment
of infections that do not require antibiotics. In addition,
antibiotic resistance and antibiotic use training should be
extended to undergraduate and postgraduate pharmacy
students to prepare them for future practice as recom-
mended in previous studies [19-21].

Majority of the participants (86%) strongly agreed/
agreed that community pharmacists should only supply
antibiotics when there is a clinical indication and that
they should not be driven by commercial pressure. How-
ever, less than half (44.8%) strongly disagreed/disagreed
to supply antibiotics if there was uncertainty whether or
not a patient has a bacterial infection. About one-thirds
strongly agreed/agreed to supply antibiotics in situa-
tions, where it is unclear if a patient has a bacterial infec-
tion. This inappropriate antibiotic dispensing practice is
driven by a number of factors including patient pressure,
for example, patients requesting for a specific antibiotic
by name; fear of losing customers to another pharmacy
upon refusal to supply antibiotics; and busy pharmacy
working hours. These findings are in consonance with
the results of previous studies [22, 23]. This implies that
both patient-related and community pharmacists-related
factors contribute to the inappropriate use of antibiotics
in the community. Therefore, antimicrobial stewardship
interventions to improve appropriate use of antibiotics in
the community should be targeted at both the public and
the community pharmacists.

Dispensing antibiotics without prescription is associ-
ated with inappropriate use of antibiotics including sub-
therapeutic dosing [13]. The current study showed that
almost 50% (46.5%) strongly agreed/agreed to supply
shorter course of antibiotic therapy when a patient can-
not afford a full course of antibiotics all in one go. This
inappropriate among community pharmacists cannot be
attributed to lack of awareness, because more than two-
thirds of them strongly agreed/agreed that it is impor-
tant to supply a full course of antibiotics to a patient at
the time, even when the patient says it is too expensive.
This malpractice demonstrates that community pharma-
cists prioritised financial gains over the risk of antibiotic
resistance. Therefore, public awareness about rational use
of antibiotics including the use of full course of antibiot-
ics for infections are recommended to promoted patients’
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Table 5 Differences in the total median score for perception towards antimicrobial resistance and antimicrobial stewardship and total
score for practices towards antibiotic use among community pharmacists

Variable Median total Pvalue Median total Pvalue Median total Pvalue Median total P value
perception practices towards perception perception
towards AMR (IQR) antibiotic use (IQR) towards AMS (IQR) towards AMS
strategies (IQR)
Gender
Male 21.5(15-28) 0.011  355(25-48) 0.005  20.0(13-25) 0.293 37.0 (25-45) 0.963
Female 22.0(17-29) 37.0 (23-49) 20.0 (13-25) 36.0 (18-45)
Years of experience
Less than 10 years 22.0 (15-29) 0209  36.5(23-49) 0418 20.0 (13-25) 0294  36.0(18-45) 0.380
More than 24.0 (18-28) 37.0(31-38) 21.0 (13-25) 39.0 (31-44)
10 years
Highest qualification
Undergraduate 22.0(15-28) 0.331 37.0(23-49) 0.260 20.0 (13-25) 0.013  37.0(18-45) 0.903
degree
Postgraduate 20.0 (18-29) 36.5 (25-45) 19.0 (13-24) 36.5 (25-45)
degree
Type of pharmacy
Chain pharmacy ~ 21.5(15-25) 0.150  37.0(23-49) 0.019  20.0(13-25) 0.363 36.0 (23-45) 0.242
Independent 22.0 (15-29) 33.0(27-47) 20 (13-25) 37.0 (18-45)
pharmacy
Is there any com-
munity pharmacy
within 200 m radius
away from your
pharmacy?
Yes 22.0(15-29) 0407  37.0(23-49) 0.789 20.0 (13-25) 0137  36.0(18-45) 0.508
No/I' do not know  22.0 (16-28) 36.5 (27-48) 19.0 (13-25) 38.0 (20-45)
Do you have
pharmacy assistants
in your community
pharmacy?
Yes 22.0 (15-28) 0.341 34.0 (23-49) 0.025 20.0 (13-25) 0.664 37.0 (27-45) 0.761
No/I do not know  22.0 (18-29) 38.5 (27-47) 20.0 (13-25) 36.0 (18-45)
Previous involve-
ment in antibiotic
awareness cam-
paign
Yes 21.0 (16-28) 0.006 32.0(25-48) <0.001 19.0(13-25) 0.032  35.0(20-45) 0.090
No 22.0(15-29) 37.5(23-49) 20.0 (13-25) 36.5 (18-45)
Are you interested
in taken part in
antibiotic aware-
ness campaign to
promote rational use
of antibiotics?
Yes 22.0(15-29) 0471 36.0 (25-49) 0.845 20.0 (13-25) 0356  36.0(18-25) 0.907
No 23.0 (20-24) 37.0 (23-47) 21.0 (14-25) 37.0 (33-44)

Bold font denotes statistical significance

participation in the fight against antibiotic resistance and
reduce customer pressure on community pharmacists.
Evidence has shown that antibiotic stewardship inter-
ventions are effective in promoting appropriate use of
antibiotics and improving clinical outcomes in hospital

setting [24]. In addition, pharmacists are important
members of a multidisciplinary antibiotic stewardship
team [17]. In the current study, the results demonstrated
that only one-thirds of the community pharmacists had
previous involvement in antibiotic awareness campaigns.
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A previous study revealed limited pharmacists’ involve-
ment in antimicrobial stewardship program in hospital
setting [25]. The main reasons for non-involvement in
antibiotic awareness campaigns were lack of awareness
and lack of enough time to participate. It is interesting to
note that an overwhelming majority of community phar-
macists indicated interest in participating in antibiotic
awareness campaign to promote rational use of antibiot-
ics. Currently, there is no mandatory courses for continu-
ing professional development points in Libya. However,
awareness lectures are organized for community phar-
macist to improve their knowledge and skills, but this
is not obligatory. Therefore, strategies to promote com-
munity pharmacists’ involvement in antibiotic awareness
campaign should be targeted at adequate dissemination
information about such campaigns through channels that
would reach as many community pharmacists as possi-
ble including community pharmacists’ associations or
societies.

Community pharmacists have an important role to play
in promoting rational use of antibiotics among the public
due to their easy access to the public. The most common
strategies supported by community pharmacists were
raising awareness of rational antibiotic use among phar-
macy students, patient education by community phar-
macists at the time antibiotics are dispensed to patients
and raising awareness of rational antibiotic use and anti-
microbial resistance among the public through mass
media. These strategies are like the first objective of the
global action plan for antimicrobial resistance which rec-
ommends raising awareness and understanding of anti-
microbial resistance through effective communication,
education, and training [26]. In addition, evidence has
shown that patient education at the time of dispensing
antibiotics significantly improved treatment adherence
compared to usual care [27]. Another study revealed that
a tailored educational intervention significantly improved
public knowledge about antibiotic use [28]. Other strat-
egies include reclassification of all antibiotics as pre-
scription-only medicines and enforcement of regulation
against dispensing of antibiotics by non-pharmacists and
from non-pharmacies. These strategies will reduce dis-
pensing of antibiotics without prescription resulting in a
decline in self-medication with antibiotics and inappro-
priate use of antibiotics associated with self-medication.
In Saudi Arabia, the enforcement of a regulation prohib-
iting the dispensing antibiotics without prescription sig-
nificantly reduced such malpractice among community
pharmacist [29]. Therefore, the enforcement of similar
regulations is recommended in Libya to promote rational
use of antibiotics among the public.

This study has some limitations; therefore, the results
should be interpreted with caution. First, the study
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population is relatively small, and this may affect the gen-
eralizability of the results. However, an exhaustive recruit-
ment technique was used including sharing the hyperlink
to the survey through the social media platforms for
community pharmacists in Libya. In addition, the study
included respondents from more than 10 states in Libya
which increases the generalizability of the findings. Second,
the responses were self-reported, and these are susceptible
to social desirability bias. Despite the limitations, the study
provides an insight into the perceptions and practices of
community pharmacists in Libya towards antibiotic use,
antibiotic resistance, and antibiotic stewardship. In addi-
tion, the study provides some information on the strategies
to improve rational use of antibiotics among the public.

Conclusion

Community pharmacists in Libya recognised that they
have an important role to play in promoting rational use
of antibiotics. Community pharmacists had a moderate
perception towards antimicrobial resistance and a good
perception towards antimicrobial stewardship. However,
inappropriate antibiotic practices were common including
dispensing antibiotics upon request by patients and sup-
plying shorter course of antibiotics for patients who can-
not afford a full course of treatment are common. The most
common strategies to improve rational use of antibiotics
in community pharmacy were raising awareness about the
rational antibiotic use among pharmacy students, patient
education by community pharmacists at the time antibiot-
ics are dispensed to patients and raising awareness about
the rational antibiotic use and antimicrobial resistance
among the public through mass media.
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