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Antimicrobial Resistance (AMR) has become a global pub-
lic health emergency and there is limited evidence of the

extent of healthcare practitioners’ knowledge and attitude Introduction

to the issue in Grenada. Several common pathogens causing infectious
A cross-sectional study utilising self-administered surveys diseases have steadily developed resistance to existing
was conducted with registered physicians, pharmacists, and antimicrobials, escalating into a global health crisis

pathology laboratory technicians to evaluate health care work-

ers knowledge about antimicrobial resistance in Grenada. [1]. Given the heavy burden of infectious diseases in

developing countries, this creates challenges to their

The study found that while most practitioners could correct- healthcare systems, with the resultant need to find

ly define AMR, there was variability in knowledge about the

judicious use of antimicrobials. About one in four physicians alternate solutions for the effective management of
(26.4%) did not know whether AMR was a significant prob- infections (AMR) [2,3].

lem in the institution(s) where they practiced, compared

with the majority (61.7%) who said it was not a problem. The World Health Organization’s (WHO) Antimicro-
However, 41.6% of pharmacists felt that AMR was a na- bial Resistance - Global Report on Surveillance report

tional problem; although all (100%) laboratory technicians highlighted the magnitude of the AMR challenge and

reportedly did not know if AMR was a significant national . ial burd health . d
problem. Three key factors were perceived by more than Its consequential burden on health economics an

50.0% of each health practitioner group to have contributed treatments options. WHO reports major gaps continue
to AMR: patients demanding antibiotics, unnecessarily pre- to exist in understanding the severity of the problem
scribing antimicrobials, and insufficient patient advice about [4,5]. There are few peer-reviewed reports describing

antibiotics. The vast majority of physicians (75.5%), phar- - . .
macists (83.3%), and all laboratory technicians (100.0%)  AMR within the Caribbean region nonetheless emerg-

agreed that the lack of a surveillance system for monitoring ing evidence suggests a notable emergence and spread
patient history of antibiotic use was a key factor contributing of AMR pathogenic strains in the Caribbean and Latin
to lack of understanding of AMR issues in Grenada. American region [3]. AMR surveillance data are not
This study highlights the urgent need for continuing profes- readily available and there are only a few small stud-

sional development on AMR and the development of acces- ies using laboratory data from larger countries includ-
sible policies, guidelines and a robust surveillance system

on the safe and judicious use of antimicrobials to improve ing Cuba [6'7]" J‘ama'ica' [8-11] 'and Trinidad and.Tobago
antimicrobial stewardship in Grenada. [12-15], providing limited evidence of emerging and
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wide spread resistance to front line drugs by common  Data analysis
gastrointestinal, blood stream, urinary and respirato-
ry tract pathogens. Only few of these studies have as-
sessed health practitioners’ perspectives on AMR at the
country or regional levels.

Quantitative data from the surveys were analyzed
using Epi Info 7.0. Proportions were reported with 95%
confidence interval. Qualitative data from open ended
questions were analyzed using an inductive thematic

It has been speculated that one of the causes of analysis.
the widespread misuse and abuse of antibiotics is the
limited time devoted to training of physicians to use
antimicrobials. One report postulated that the amount Of 77 registered physicians, 44.2% (34/77)
the amount of time devoted to training medical students  completed a questionnaire, including 38.2% (13/77)
in microbiology, infectious diseases, and antimicrobial  who had practiced over 21 years, 23.6% had practiced
pharmacology is disproportionate to the relative high  11-20 years and 38.2% had practiced 0-10 years. The
rate of consultations for infectious diseases [2]. majority of physicians 64.9% (50/77) worked only in

This study was conducted to assess healthcare public institutions while 22.1% (17/77) working in
practitioners understanding of AMR and to identify Private institutions and 13.0% (10/77) worked in a
any knowledge and practice gaps to inform evidence- combination of private and public institutions. Of the
base policies and professional development programs 16 pharmacies listed in the 2014 telephone directory,
to address AMR in Grenada and other small island  75.0% (12/16) responded. The majority (7/11 or 63.7%)

Results

developing states. of the pharmacists had practiced for 11-20 years, while
. 27.3% had practiced over 21 years and the remainder
Materials and Methods had practiced for 10 years or less. The majority of

A cross-sectional survey was carried out with pharmacists (66.7%, 8/12) worked in private institutions
three classes of healthcare practitioners: physicians, ©only and 33.3% while the remainder worked in both
pharmacists, and laboratory technicians. Due to the publicand private pharmacies. One technician at each of
very small population sizes of doctors, lab technicians the three pathology laboratories (100.0%) participated
and pharmacists in Grenada, the researchers agreed in the study. Among the laboratory technicians two
to utilize a total population sampling technique a worked in private institutions while the other one
type of purposive sampling technique where you worked in both private and public institutions.
choose to examine the entire population [16]. The
self-administered questionnaire was developed using
guestions based on a review of the literature and Overall, physicians and pharmacists’ views were
were mainly taken from the Survey on Antibiotic Use consistent in agreeing with the statements that
and Antimicrobial Resistance [17]. The questionnaire ‘antibiotics kill bacteria’ and that ‘antibiotic resistance
was piloted with two health professionals from each is increased by patients who do not complete their full
group and adjustments were made to ensure their course of antibiotics’. There was, however, discordance
suitability for self-administration. Questions were within and between the groups with regard to other
added or removed to develop modified questionnaires  statements. While 76.5% of physicians and 91.6%
for each of the three different health professional pharmacists correctly agreed that unnecessary use of
groups. Respondents completed either a paper-based antibiotics makes them become ineffective, almost a
questionnaire or an online version developed with quarter of physicians (23.5%) either disagreed, were
Survey Monkey. Surveys were administered between neutralordidnotrespond. The majority of physiciansand
November 2014 and September 2015. pharmacists rightly disagreed with the statement that
‘antibiotics are effective against cold and flu. However,
25.0% pharmacists neither agreed nor disagreed;
while 20.5% physicians agreed, were neutral or did not
respond to the statement. Only 29.4% physicians and
16.6% pharmacists correctly agreed with the statement
‘bacterial resistance may persist for up to 12 months
Participants were selected from the following health  after a course of antibiotic’; while more than a third of

Health practitioner’s knowledge of AMR

Questions for each class of healthcare practitioner
covered health professionals’ opinions on AMR, their
level of awareness of and training to deal with AMR,
antimicrobial usage practices, possible solutions, and
their perspectives on AMR surveillance in Grenada.

care practitioner group as follows: physicians (38.2%) and half of the pharmacists (50.0%)
e Physicians: All physicians registered with the Grenada remained ”e%“_ra' on this statemgnt. The remaining one
Ministry of Health (MOH) in 2013. third of physicians and pharmacists either disagreed or

did not respond.
e Pharmacists: A senior pharmacist from each

pharmacy listed in the 2014 telephone directory. More than quarter (26.4%) of physicians did not

o ) . know whether AMR was a significant problem in the
e Laboratory Technicians: A senior laboratory technician institution(s) where they practiced, while the majority

employed in each of the three pathology laboratories. (61.7%) said it was not a problem. Only a few physicians
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(14.7%) felt that AMR was a significant problem
nationally, while 41.1% felt that it was not. A similar
proportion, 44.1%, either did not know or did not
respond. Conversely, nearly half of pharmacists (41.6%)
felt that AMR was a national problem. All (100.0%)
surveyed laboratory technicians reported that they did

not know whether AMR was a national problem.

Awareness of information sources and training on

AMR

Most physicians (82.3%) and 100.0% of pharmacists
lab technicians were unaware of any AMR
campaigns in Grenada over the past two years. The
majority of respondents felt that the level of awareness
about AMR among healthcare practitioners was low to

and

average (Table 1).

When asked where healthcare practitioners sourced
information on antibiotics, more than half of physicians

from the Ministry of Health. Online courses (50.0%,
54.5%), pharmaceutical representatives (47.1%, 45.4%)
and academic lectures (50.0%, 58.3%) were occasionally
used by physicians and pharmacists respectively. There
was no consensus amongst laboratory technicians about
the sources of information for continuing education.

Perceptions about antimicrobial usage practices

Three key factors were perceived by more than

50.0% of each practitioner group to have contributed

to AMR: patients demanding antibiotics, prescribing
antimicrobials unnecessarily, and insufficient patient
advice about antibiotics. Over 50.0% of both physicians
and pharmacists also reported that patients’ failure to
adhere to prescribed treatment frequently contributed

to AMR. The list of factors perceived by physicians and
pharmacists to have contributed to AMR in private and

Table 3 respectively.

(52.9%) and pharmacists (58.3%) reported that the

internet was their most frequently used source. The
majority of physicians (58.8%) and pharmacists (75.0%)
reported that they rarely or never used information

public health institutions are presented in Table 2 and

The perceived factors that influence health practi-
tioners’ choice of antibiotics for patients are present-
ed in Table 4. More than half of responding physicians

Table 1: Health practitioners’ perspectives on their level of awareness about AMR in Grenada, 2015.

Practitioners Level of

Physicians

Pharmacists

Lab Technicians

Awareness %; 95% CI (n) %; 95% CI (n) %; 95% CI (n)
High 8.8;2.3-24.8 (3) 8.3; 0.4-4.0 (1) 0.0; 0.0-0.0
Average 64.7; 46.5-79.7 (22) 41.7;0.4-4.0 (5) 33.3: 1.8-87.5 (1)
Low 14.7; 5.6-31.8 (5) 50.0; 22.3-77.7 (6) 66.7; 12.5-98.2 (2)
None 2.9;0.2-17.1 (1) 0.0; 0.0-0.0 0.0; 0.0-0.0

No response 8.8;2.3-24.8 (1) 0.0; 0.0-0.0 0.0; 0.0-0.0

Table 2: Factors perceived by physicians (N = 34) to have contributed to AMR in private and public health institutions in Grenada,

2015.

AMR contributing Private Institutions %, 95% CI, (n) Public Institutions %, 95% CI, (n)

factors Frequent Occasional Never Frequent Occasional Never
Patients failing 70.6; 52.3-84.3 (4) 11.8; 3.8-28.4 (4)/0.0; 0.0-0.0 70.6; 52.3-84.3 11.8; 3.8-28.4 (4) 2.9; 0.2-17 1
to adhere to (24) (1)

treatment

Patients 61.8; 43.6-77.3 17.6; 7.4-35.2 (6) 2.9; 0.2-17.1  50.0; 32.8-67.3 35.3;20.3-53.5 0.0;0.0=0.0
demanding (21) (1) 17) (12)

antibiotics

Prescribing 55.9; 38.1-72.4 26.5; 13.5-44.7 0.0;0.0=0.0 52.9;35.4-69.8 29.4;15.7-47.7 |2.9;0.2-17.1
antimicrobials (19) 9) (18) (10) (1)

when they are not

needed

Lack of proper 55.9; 38.1-72.4 23.5;11.4-416 |2.9;0.2-17.1 52.9; 35.4-69.8 29.4; 15.7-47.7 |2.9;0.2-17.1
patient advise (19) (8) (1) (18) (10) (1)

about use of

antibiotics

Limited use of 47.1; 30.2-64.6 35.3;20.3-53.,5 0.0;0.0=0.0 47.1;30.2-64.6 38.2;22.7-56.4 14.7;5.6-31.8
laboratory services (16) (12) (16) (13) (5)

for diagnosis

Patients are 23.5; 11.4-41.6 (8) |58.8; 40.8-74.9 0.0;0.0=0.0 32.4;18.0-50.6 52.9;35.4-69.8 |0.0;0.0=0.0
not properly (20) (11) (18)

diagnosed

Wrong medicine  23.5; 11.4-41.6 (8) 55.9; 38.1-72.4 2.9;0.2-17.1 14.7,;5.6-31.8 (5) 67.6;49.4-82.0 2.9;0.2-17.1
prescribed for (19) (1) (23) (1)

patients
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Antibiotics 17.6; 7.4-35.2 (6) 52.9;35.4-69.8 |11.8;3.8-28.4 20.6;9.3-38.4 (7) 52.9;35.4-69.8 11.8; 3.8-28.4
available are of (18) (4) (18) (4)
questionable

quality

There is a 17.6;7.4-35.2 (6) 52.9;35.4-69.8 5.9;1.0-21.1 26.5; 13.5-44.7 (9) 50.0; 32.8-67.3 8.8;2.3-24.8
shortage of (18) (2) 17) (3)
non-antibiotic

medicines

Not prescribing 11.8;3.8-28.4 (4) 67.6;49.4-820 2.9;0.2-17.1 14.7,;5.6-31.8 (5) 64.7;46.5-79.7 5.9; 1.0-21.1
antibiotics when (23) (1) (22) 2)

they are needed

Table 3: Factors perceived by pharmacists (N = 11) to have contributed to AMR in private and public health institutions in

Grenada, 2015.

Private Institutions %; 95% CI (n Public Institutions %; 95% CI (n)

Frequent Occasional Never Frequent Occasional Never
Patients failing to 91.0; 57.1-99.5 19.1; 0.5-42.9 (1) 0.0; 0.0-0.0 81.9;47.8-96.8 9.1;0.5-42.9 (1) 9.1;0.5-42.9 (1)
adhere to treatment (N (10) 9)
=11;11)
Patients demanding 70.0; 35.4-91.9 36.4; 12.4-68.4 0.0; 0.0-0.0 22.2;4.0-59.8 66.7;30.9-91.0 11.1;0.6-49.3
antibiotics (N = 10; 9) ((7) (4) (2) (6) (1)
Prescribing 54.6; 24.6-81.9 45.5;18.1-75.4 0.0; 0.0-0.0 45.5; 18.1-75.4 54.6;24.6-81.9 0.0; 0.0-0.0
antimicrobials when  (6) (5) (5) (6)
they are not needed
(N=11;11)
Lack of proper patient 54.6; 24.6-81.9 45.5; 18.1-75.4 0.0; 0.0-0.0 72.7;39.3-92.7 18.2;3.2-52.2  9.1;0.5-42.9 (1)
advise about use of  |(6) (5) (8) (2)
antibiotics (N = 11; 11)
Limited use of 41.7;16.5-71.4 50.0; 22.3-77.7 8.3;0.4-40.2 (1) 44.4;15.3-77.3 44.4;15.3-77.3 11.1;0.6-49.3
laboratory services for (5) (6) (4) (4) 1
diagnosis (12; 9)
Patients are not 8.3; 0.4-40.2 (1) 91.7;60.0-99.6 |0.0; 0.0-0.0 30.0; 8.1-64.6 70.0; 35.3-91.9 |0.0; 0.0-0.0
properly diagnosed (N (11) (3) (7)
=12;10)
Wrong medicine 18.2;3.2-52.2  81.9;47.8-96.8 0.0; 0.0-0.0 18.2;3.2-52.2  72.7;39.3-92.7 9.1;0.5-42.9 (1)
prescribed for patients (2) 9) (2) (8)
(N=11;11)
Antibiotic medicines  |0.0; 0.0-0.0 80.0; 44.2-96.5 20.0; 3.5-55.8 30.0;8.1-64.6  50.0; 20.1-79.9 20.0; 3.5-55.8
are often not available (8) 2) (3) (5) (2)
(N=10; 10)
Antibiotics available 9.1; 0.5-42.9 (1) 54.5; 24.6-81.9 36.4;12.4-68.4 20.0; 3.5-55.8 50.0; 20.1-79.9 30.0; 8.1-64.6
are of questionable (6) (4) (2) (5) (3)
quality (N = 11; 10)
There is a shortage 18.2;3.2-52.2  54.6;24.6-81.9 27.3;7.3-60.7 30; 8.1-64.6 (3) 60.0; 27.4-86.3 10.0; 0.5-45.9
of non-antibiotic (2) (6) 3) (6) )]
medicines (N = 11; 10)
Not prescribing 27.3;7.3-60.7 |45.5;16.5-71.4 27.3;7.3-60.7 30.0; 8.1-64.6 50.0;20.1-79.9 |20.0; 3.5-55.8
antibiotics when they  |(3) (5) (3) (3) (5) (2)
are needed (N = 11; 10)

Table 4: Factors perceived by Physician and pharmacists to have influenced their choice of antibiotics for patients in Grenada,

2015.
Physicians %, 95% Cl, (n) Pharmacists %, 95% ClI, (n)
Frequent Occasional Never Frequently Occasionally Never

Cost to the patient 67.6; 49.4-82.0 17.6; 7.4-35.2 (6) 0.0; 0.0-0.0 83.3; 50.9-97.1 16.7;2.9-44.8 (2) 0.0; 0.0-0.0
(23) (10)

Severity of infection|85.3; 68.2-94.5 0.0; 0.0-0.0 0.0; 0.0-0.0 75.0; 42.3-93.3 25.0;6.7-57.2 (3) 0.0; 0.0-0.0
(29) (9

The infecting 79.4;61.6-90.1 5.9;1.0-21.1 (2) 0.0; 0.0-0.0 63.4; 31.6-87.6  27.3; 7.3-60.7 (3) |9.1; 0.5-42.3 (1)

organism (27) 7)

(suspected or

confirmed)

Cost to the hospital |41.2; 25.1-59.2  26.5; 13.5-44.7 17.6;7.4-35.2 41.7;16.5-71.4 41.7;16.5-71.4 16.7;2.9-44.8
(14) 9) (6) ®) ®) (2)
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Effectiveness

of antibiotics for
patients typically
seen

82.4; 64.8-92.6
(28)

2.9;0.2-17.1 (1)

0.0; 0.0-0.0

58.3; 28.6-83.5
()

41.7;16.5-71.4
®)

0.0;0.0-0.0

Results from
samples sent to the
laboratory

52.9; 35.4-69.8
(18)

29.4;15.7-47.7
(10)

2.9;0.2-17.1 (1)

66.7; 35.4-88.7
(8)

33.3; 11.3-64.6
(4)

0.0; 0.0-0.0

Patients demands
and expectations

38.2;22.7-56.4
(13)

44.1;27.6-61.9
(15)

2.9;0.2-17.1 (1)

41.7;16.5-71.4
®)

50.0; 22.3-77.7
(6)

8.3; 0.4-40.2 (1)

Profit for the
clinician

8.8;2.3-24.8 (3)

35.3; 20.3-53.5
(12)

41.2 (14)

30.0; 8.1-64.6
@)

40.0; 13.7-72.6
(4)

30.0; 8.1-64.6
@)

Hospital or Ministry
of Health guidelines

23.5;11.4-41.6
(8)

47.1; 30.2-64.6
(16)

11.8;3.8-28.4
(4)

33.3; 11.3-64.6
(4)

58.4; 28.6-83.5
()

8.3; 0.4-40.2 (1)

Antibiotic stock

61.8; 43.6-77.3

17.6; 7.4-35.2 (6)

5.9; 1.0-21.1 (2)

33.3; 11.3-64.6

58.4; 28.6-83.5

8.3; 0.4-40.2 (1)

()
58.4; 28.6-83.5
@)

available
Influence of
pharmaceutical
sales
representatives
Advice from
colleagues and/or
consultants

(21)
8.8;2.3-24.8 (3)

(4)
41.7;16.5-71.4
®)

55.9; 38.1-72.4
(19)

20.6;9.3-38.4
@)

0.0; 0.0-0.0

44.1;27.6-61.9
(15)

35.3;20.3-53.5
(12)

27.3;6.7-57.2
@)

72.3;39.3-92.7
(8)

2.9;0.2-171 (1) 0.0; 0.0-0.0

Table 5: Healthcare practitioners’ reported awareness of measures taken to improve control of antibiotics use in the past two
years in Grenada, 2015.

Physicians Pharmacists

N =31, %, (n) N =12, %, (n)

Yes No Yes No
Education/training/meetings on antibiotic use 14.7 (5) 76.5 (26) 8.3 (1) 91.7 (11)
Restrict antibiotics to certain patient conditions  14.7 (5) 76.5 (26) 8.3 (1) 91.7 (11)
Control sales representative activities 11.8 (4) 79.4 (27) 0.0 (0) 100 (12)
Introduce or enforce treatment guidelines 11.8 (4) 79.4 (27) 0.0 (0) 100 (12)
Increased use of laboratory to confirm diagnosis 11.8 (4) 79.4 (27) 16.7 (2) 83.3 (10)
Public education or social media campaigns 5.9 (2) 85.3 (29) 8.3 (1) 91.7 (11)
Implement systems for monitoring antibiotic use 2.9 (1) 88.2 (30) 0.0 (0) 100 (12)

and pharmacists reported five key factors that they
perceived frequently influenced the healthcare practi-
tioners’ choice of antibiotics for patients: cost to the pa-
tient; the infecting organism - suspected or confirmed;
severity of infection; effectiveness of antibiotics for pa-
tients typically seen; and results from samples sent to
the laboratory.

Only 38.2% of physicians believed that their
colleagues frequently sent samples to the laboratory for
culture and sensitivity testing and only 35.2% believed
that their colleagues frequently used the reports in the
management of patients.

Perspectives on possible solutions to AMR in
Grenada

Physicians and pharmacists identified several ways
in which AMR could be addressed in health institutions
including: continuous education for healthcare workers;
greater public awareness or education campaigns;
increased use of culture and sensitivity testing to
guide antibiotic therapy; providing education to
patients on antibiotic use; physicians encouraged to
avoid unnecessary prescribing of antibiotics; stopping
pharmacists from dispensing antibiotics without a
physician’s prescription; better guidelines from the
Ministry of Health or protocols for treating infections
empirically based on pathogens frequently detected
in the Grenadian population; monitor patients
for compliance in using antibiotic; and improved
enforcement and monitoring.

More than half (55.8%) of physicians indicated they
were aware of a person, team or committee in charge
of infection control either in the Ministry of Health or
the institution where they worked. Physicians felt that
they were aware of education and restricting antibiotics
to certain patients’ conditions as the main measures to
control the use of antibiotics over the past two years.
Pharmacists were generally unaware of any measures
taken to control use of antibiotics. Table 5 summarizes
measures to control antibiotics reported by physicians
and pharmacists.

Awareness of AMR surveillance and response
systems

All physicians, laboratory technicians, and nearly all
pharmacists (91.6%) reported that they unaware of any

national surveillance and response systems for managing
AMR in Grenada. The majority of physicians (73.5%)
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pharmacists (83.3%) and all laboratory technicians
(100.0%) agreed that the lack of a surveillance system
to monitoring patient history of antibiotic use was
a key factor contributing to healthcare institutions
missing cases of AMR. Technicians reported that either
there was no mechanism in place for their laboratories
to report to the national surveillance system or that
reporting was not applicable to them.

Discussion

This is the first study to assess health practitioners’
knowledge and practices related to AMR in Grenada.
The study found variability amongst health practitioners
in their level of knowledge about AMR and self-reported
antimicrobial stewardship practices. There was a
general consistency among all groups in defining AMR;
however, there were inconsistencies in self-reported
knowledge and some practices, with an overall limited
awareness of systems to provide information about and
to monitor AMR. The findings are likely an indication
of the lack of updated training and education among
health professionals on this very important topical
issue. This lack of awareness of AMR as a local issue and
one of relevance to individual health professional group
practice has been previously reported in a Jamaican
study with physicians [18] and may be an indication of a
region-wide issue in the Caribbean.

The study identified gaps in health practitioners’
knowledge about the causes and factors contributing
to AMR. The fact that 25% of pharmacists and 21% of
physicians did not correctly identify that “antibiotics
(were not) effective against colds and flu”, is worrying
and leaves one to speculate whether 20-25% of
practitioners are inappropriately prescribing and
dispensing antibiotics for colds and flu symptoms. Other
studies have postulated that the limited time spent
training physicians in pharmacology and infectious
diseases may have resulted in inadequate training
to manage antimicrobials and could be the under-
pining factor driving the inappropriate prescribing [2].
Amabile-Cuevas, et al. suggested that the solution to
the lack of knowledge and inappropriate prescribing lies
upon educational efforts, supported by setting up and
enforcing of basic rules [2].

Healthcare practitioners reported that patients in
both private and public clinics are demanding antibiotics
from their healthcare providers. Evidence from other
settings indicates that physicians often feel pressured to
prescribe antibiotics for patients with colds and flus [19]
and some patients agree they expect doctorsto prescribe
antibiotics for their colds and flu [20]. Evidence suggests
that despite consistent and continued education and
an associated high level of knowledge around antibiotic
resistance, antibiotic prescribing rates for some
illnesses such as URTIs remain high in general practice
[19]; often associated with patients’ expectations for
antibiotics against some pathogens [18,21]. Continuing

professional development programs that address AMR
issues, should therefore consider the need to provide
healthcare professionals with the requisite knowledge,
communication tools and decision-making skills to
ensure that they practice evidence-based decision
making and prescribing [21,22]. Health educational
and promotional efforts that target both health
professionals and patients have proven to effectively
decrease antibiotic abuse [23].

It is important to note that until recently, it was
widely believed that stopping antibiotic treatment
early encourages antibiotic resistance, but this is no
longer supported by current evidence [24]. Evidence
now suggests that taking antibiotics for longer than
necessary is associated with an increased risk of
developing resistance [25,26].

In light of these findings, several recommendations
can be made. Firstly, there is an urgent need to devel-
op and implement continuing professional development
activities for health professionals to address the basic
concepts of AMR and the judicious use of antimicro-
bials. Priority should be given to those involved in the
prescribing, dispensing and administration of antibiotics.
Secondly, regulatory and statutory organizations such as
the Ministries of Health and others involved in the reg-
ulation of health professionals should work together to
ensure that all healthcare professionals have access to
appropriate guidelines and policies to support the ap-
propriate choice and use of antimicrobials and to follow
evidence-based practice. Thirdly, a robust antimicrobi-
al stewardship program that includes a comprehensive
surveillance system, with adequate diagnostic capaci-
ty for routine antibiotic sensitivity testing is needed in
Grenada. Finally, ongoing educational efforts must be
tailored for both healthcare professionals with greater
emphasis on appropriate antimicrobial prescribing, and
support for good clinical practice and address patients’
myths about the use of antibiotics and enable patients
to make informed choices. An expert review of the issue,
such as that carried out by multi-disciplinary experts in
Singapore [27], may be useful to develop locally relevant
strategies for Grenada and the wider Caribbean Region.

This study has attempted to be as inclusive and
comprehensive on the perspective of healthcare
practitioners throughout Grenada. However, while
only 44% of physicians responded to this survey, this
is comparable to and higher than other response rates
for physician surveys in other countries. The use of self-
administered questionnaires may have resulted in the
high response rate from the included health professional
groups. While the majority of questions were adopted
from an interviewer-administered tool, surveys were
piloted and then validated to ensure the reliability and
consistency of interpretation of questions. While other
health professional groups such as nurses and midwives
are potentially involved in the use of antimicrobials, due
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to limitations in time and resources their views were not
sought.

Conclusions

This is the first study that seeks to assess healthcare
practitioners’ knowledge and practices related to AMR
in Grenada. The study has identified significant gaps
in healthcare professional’s knowledge and practices
in Grenada, which may be an indication of a wider
issue of a sparsity of continuing education and health
promotional efforts to address AMR in this Small Island
Developing State. The findings imply an urgent need to
develop health promotion and educational programs
for health professionals, with an emphasis on behavior
change as well as empowering them to communicate
effectively with patients. Further studies are needed to
ascertain the knowledge and practice of other categories
of health, veterinary and environmental practitioners
in order to provide a one health approach to training
materials on the AMR issue. Ongoing public awareness,
accessible policies and guidelines on the safe and
judicious use of antimicrobials for health professionals
and consumers are necessary to improve antimicrobial
stewardship in Grenada.

Acknowledgements

The authors express gratitude to everyone who
contributed to this paper including: physicians,
pharmacist, laboratory technicians and the staff in the
Ministry of Health in Grenada who completed surveys;
and the faculty in the Department of Public Health and
Preventive Medicine at St. George’s University for their
feedback on the manuscript.

Funding Details

The author(s) received no specific funding for this
work.

Disclosure Statement

The authors declare that they have no conflicts of
interest.

References

1. World Health Organization (2012) The evolving threat
of antimicrobial resistance: options for action. Geneva,
Switzerland.: World Health Organization.

2. Sosa AdJ, Byarugaba DK, Amabile-Cuevas CF, Hsueh
P-R, Kariuki S, et al. (2010) Antimicrobial Resistance in
Developing Countries. New York: Springer.

3. Begarano M (2011) The global public health threat of ABR.
REACT.

4. Fletcher S (2015) Understanding the contribution of
environmental factors in the spread of antimicrobial
resistance. Environ Health Prev Med 20: 243-252.

5. World Health Organization (2014) Antimicrobial resistance
global report on surveillance. Geneva, Switzerland.

6. Puig Pefia Y, Espino Hernandez M, Leyva Castillo V,
Aportela Lépez N, Machin Diaz M, et al. (2011) [Serotypes

and antimicrobial susceptibility patterns of Salmonella
strains isolated from food in Cuba]. Rev Panam Salud
Publica 30: 561-565.

7. Ramirez Alvarez MM (2007) Susceptibilidad antimicrobiana
y diversidad genética en cepas de Shigella aisladas en
Cuba: Instituto de Medicina Tropical “Pedro Kouri”.

8. Brown PD, Izundu A (2004) Antibiotic resistance in clinical
isolates of Pseudomonas aeruginosa in Jamaica. Rev
Panam Salud Publica 16: 125-130.

9. Brown PD, Ngeno C (2007) Antimicrobial resistance in
clinical isolates of Staphylococcus aureus from hospital and
community sources in southern Jamaica. Int J Infect Dis 11:
220-225.

10. Byam PR, Pierre RB, Christie CD, Andiman WA, Pettigrew
M, et al. (2010) Antibiotic resistance among pathogens
causing disease in Jamaican children with HIV/AIDS. West
Indian Med J 59: 386-392.

11. Jiang ZD, Lowe B, Verenkar MP, Ashley D, Steffen R, et al.
(2002) Prevalence of enteric pathogens among international
travelers with diarrhea acquired in Kenya (Mombasa), India
(Goa), or Jamaica (Montego Bay). J Infect Dis 185: 497-502.

12. Monecke S, Stieber B, Roberts R, Akpaka PE, Slickers P,
et al. (2014) Population structure of Staphylococcus aureus
from Trinidad & Tobago. PLoS One 9: €89120.

13.Orrett FA (2008) The emergence of mupirocin
resistance among clinical isolates of methicillin-resistant
Staphylococcus aureus in Trinidad: a first report. Jpn J
Infect Dis 61: 107-110.

14. Orrett FA (2008) Prevalence of Shigella serogroups and
their antimicrobial resistance patterns in southern Trinidad.
J Health Popul Nutr 26: 456-462.

15. Orrett FA, Shurland SM (2001) Susceptibility patterns and
serotypes of non-typhoidal salmonella in Trinidad. Saudi
Med J 22: 852-855.

16. Lund Research Ltd (2012) Total population sampling.

17. Ecumenical Pharmaceutical Network (2010) An exploratory
pilot study on knowledge, attitudes, and perceptions
concerning antimicrobial resistance and antibiotic use
practices among hospital staff in Kenya.

18.Wong DM, Blumberg DA, Lowe LG (2006) Guidelines
for the use of antibiotics in acute upper respiratory tract
infections. Am Fam Physician 74: 956-966.

19. Fletcher-Lartey S, Yee M, Gaarslev C, Khan R (2016) Why
do general practitioners prescribe antibiotics for upper
respiratory tract infections to meet patient expectations: a
mixed methods study. BMJ open 6: 012244.

20. Gaarslev C, Yee M, Chan G, Fletcher-Lartey S, Khan R
(2016) A mixed methods study to understand patient
expectations for antibiotics for an upper respiratory tract
infection. Antimicrob Resist Infect Control 5: 39.

21. Coxeter P, Hoffmann T, Del Mar CB (2014) Shared decision
making for acute respiratory infections in primary care. The
Cochrane Library.

22.Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd
A, et al. (2012) Shared decision making: a model for clinical
practice. J Gen Intern Med 27: 1361-1367.

23. Shapiro E (2002) Injudicious antibiotic use: an unforeseen
consequence of the emphasis on patient satisfaction? Clin
Ther 24: 197-204.

24. Llewelyn MJ, Fitzpatrick JM, Darwin E, SarahTonkin-Crine,
Gorton C, et al. (2017) The antibiotic course has had its
day. BMJ 358: 3418.

Glasgow et al. J Fam Med Dis Prev 2018, 4:093 ePage 7 0of 8 e


https://doi.org/10.23937/2469-5793/1510093
http://www.ncbi.nlm.nih.gov/pubmed/22358403
http://www.ncbi.nlm.nih.gov/pubmed/22358403
http://www.ncbi.nlm.nih.gov/pubmed/22358403
http://tesis.sld.cu/index.php?P=FullRecord&ID=100
http://tesis.sld.cu/index.php?P=FullRecord&ID=100
http://tesis.sld.cu/index.php?P=FullRecord&ID=100
https://www.ncbi.nlm.nih.gov/pubmed/15357938
https://www.ncbi.nlm.nih.gov/pubmed/15357938
https://www.ncbi.nlm.nih.gov/pubmed/15357938
https://www.ncbi.nlm.nih.gov/pubmed/16815064
https://www.ncbi.nlm.nih.gov/pubmed/16815064
https://www.ncbi.nlm.nih.gov/pubmed/16815064
https://www.ncbi.nlm.nih.gov/pubmed/16815064
https://www.ncbi.nlm.nih.gov/pubmed/21355513
https://www.ncbi.nlm.nih.gov/pubmed/21355513
https://www.ncbi.nlm.nih.gov/pubmed/21355513
https://www.ncbi.nlm.nih.gov/pubmed/21355513
http://www.ncbi.nlm.nih.gov/pubmed/11865402
http://www.ncbi.nlm.nih.gov/pubmed/11865402
http://www.ncbi.nlm.nih.gov/pubmed/11865402
http://www.ncbi.nlm.nih.gov/pubmed/11865402
http://www.ncbi.nlm.nih.gov/pubmed/24586536
http://www.ncbi.nlm.nih.gov/pubmed/24586536
http://www.ncbi.nlm.nih.gov/pubmed/24586536
https://www.ncbi.nlm.nih.gov/pubmed/18362397
https://www.ncbi.nlm.nih.gov/pubmed/18362397
https://www.ncbi.nlm.nih.gov/pubmed/18362397
https://www.ncbi.nlm.nih.gov/pubmed/18362397
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2740689/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2740689/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2740689/
https://www.ncbi.nlm.nih.gov/pubmed/11744940
https://www.ncbi.nlm.nih.gov/pubmed/11744940
https://www.ncbi.nlm.nih.gov/pubmed/11744940
http://dissertation.laerd.com/total-population-sampling.php
https://cddep.org/wp-content/uploads/2017/06/epn_kenya_survey_report_061010_8-2.pdf
https://cddep.org/wp-content/uploads/2017/06/epn_kenya_survey_report_061010_8-2.pdf
https://cddep.org/wp-content/uploads/2017/06/epn_kenya_survey_report_061010_8-2.pdf
https://cddep.org/wp-content/uploads/2017/06/epn_kenya_survey_report_061010_8-2.pdf
https://www.ncbi.nlm.nih.gov/pubmed/17002029
https://www.ncbi.nlm.nih.gov/pubmed/17002029
https://www.ncbi.nlm.nih.gov/pubmed/17002029
https://bmjopen.bmj.com/content/6/10/e012244
https://bmjopen.bmj.com/content/6/10/e012244
https://bmjopen.bmj.com/content/6/10/e012244
https://bmjopen.bmj.com/content/6/10/e012244
https://www.ncbi.nlm.nih.gov/pubmed/27777760
https://www.ncbi.nlm.nih.gov/pubmed/27777760
https://www.ncbi.nlm.nih.gov/pubmed/27777760
https://www.ncbi.nlm.nih.gov/pubmed/27777760
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010907/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010907/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010907/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3445676/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3445676/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3445676/
https://www.ncbi.nlm.nih.gov/pubmed/11833832
https://www.ncbi.nlm.nih.gov/pubmed/11833832
https://www.ncbi.nlm.nih.gov/pubmed/11833832
http://www.ncbi.nlm.nih.gov/pubmed/28747365
http://www.ncbi.nlm.nih.gov/pubmed/28747365
http://www.ncbi.nlm.nih.gov/pubmed/28747365
http://apps.who.int/iris/bitstream/handle/10665/44812/9789241503181_eng.pdf;jsessionid=C8FEF50BD6B97AFBA84BE58D37DDD31C?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/44812/9789241503181_eng.pdf;jsessionid=C8FEF50BD6B97AFBA84BE58D37DDD31C?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/44812/9789241503181_eng.pdf;jsessionid=C8FEF50BD6B97AFBA84BE58D37DDD31C?sequence=1
http://emerald.tufts.edu/med/apua/about_us/publications_21_3125925763.pdf
http://emerald.tufts.edu/med/apua/about_us/publications_21_3125925763.pdf
http://emerald.tufts.edu/med/apua/about_us/publications_21_3125925763.pdf
https://www.ncbi.nlm.nih.gov/pubmed/25921603
https://www.ncbi.nlm.nih.gov/pubmed/25921603
https://www.ncbi.nlm.nih.gov/pubmed/25921603
https://www.who.int/drugresistance/documents/surveillancereport/en/
https://www.who.int/drugresistance/documents/surveillancereport/en/
http://www.ncbi.nlm.nih.gov/pubmed/22358403
http://www.ncbi.nlm.nih.gov/pubmed/22358403

DOI: 10.23937/2469-5793/1510093 ISSN: 2469-5793

25.World Health Organization (2015) Antibiotic resistance: difficile infections. Anaerobe 55: 35-39.

Multi-country public awareness survey. —Geneva, 57 o1 KwaA, LyeD, ChlebickiM, Tan T, etal. (2008) Reducing

Switzerland.: World Health Organization. antimicrobial resistance through appropriate antibiotic usage
26.Ng QX, Loke W, Foo NX, Mo Y, Yeo W-S, et al. (2018) in Singapore. Singapore Med J 49: 749-755.

A systematic review of the use of rifaximin for clostridium

%@

CLINMED

INTERNATIONAL LIBRARY

Glasgow et al. J Fam Med Dis Prev 2018, 4:093 e Page 80of 8 e


https://doi.org/10.23937/2469-5793/1510093
https://www.ncbi.nlm.nih.gov/pubmed/30391527
https://www.ncbi.nlm.nih.gov/pubmed/18946605
https://www.ncbi.nlm.nih.gov/pubmed/18946605
https://www.ncbi.nlm.nih.gov/pubmed/18946605
http://apps.who.int/medicinedocs/documents/s22245en/s22245en.pdf
http://apps.who.int/medicinedocs/documents/s22245en/s22245en.pdf
http://apps.who.int/medicinedocs/documents/s22245en/s22245en.pdf
https://www.ncbi.nlm.nih.gov/pubmed/30391527
https://www.ncbi.nlm.nih.gov/pubmed/30391527

	Title
	Corresponding author
	Abstract 
	Keywords
	Introduction
	Materials and Methods 
	Data analysis 

	Results
	Health practitioner’s knowledge of AMR 
	Awareness of information sources and training on AMR 
	Perceptions about antimicrobial usage practices 
	Perspectives on possible solutions to AMR in Grenada 
	Awareness of AMR surveillance and response systems 

	Discussion
	Conclusions
	Acknowledgements
	Funding Details 
	Disclosure Statement 
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	References

