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Abstract

Background Antimicrobial stewardship (AMS) aims to improve antibiotic use while reducing resistance and

its consequences. There is a paucity of data on the availability of AMS programmes in southern Nigeria. Further,
there is no data on Nigerian healthcare professionals’knowledge of the WHO 'Access, Watch and Reserve’ (AWaRe)
classification of antibiotics. This study sought to assess knowledge of AMS and the AWaRe classification of antibiotics
among frontline healthcare professionals in Akwa Ibom State, Nigeria.

Methods This was a cross-sectional survey of 417 healthcare professionals, comprising medical doctors, pharmacists
and nurses, across 17 public hospitals in Akwa llbom State, Nigeria. A paper-based self-completion questionnaire was
used to collect data from the participants during working hours between September and November 2023, Statistical
analysis was done using SPSS version 25.0, with p < 0.05 indicating statistical significance.

Results Four hundred and seventeen out of the 500 healthcare professionals approached agreed to participate,
giving an 83.4% response rate. Most of the participants were female (62.1%) and nurses (46.3%). Approximately 57%
of participants were familiar with the term antibiotic/antimicrobial stewardship, however, only 46.5% selected the
correct description of AMS. Majority (53.0%) did not know if AMS programme was available in their hospitals. 79% of
participants did not know about AWaRe classification of antibiotics. Among the 87 (20.9%) who knew, 28.7% correctly
identified antibiotics into the AWaRe groups from a given list. Only profession significantly predicted knowledge of
AMS and awareness of the AWaRe classification of antibiotics (p < 0.001). Pharmacists were more likely to define AMS
correctly than medical doctors (odds ratio [OR]=2.02, 95% confidence interval [C[]=1.16-3.52, p=0.012), whereas
nurses were less likely to be aware of the WHO AWaRe classification of antibiotics than medical doctors (OR=0.36,
95% C1=0.18-0.72, p=0.004).
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Conclusions There was a notable knowledge deficit in both AMS and the AWaRe classification of antibiotics among
participants in this study. This highlights the need for educational interventions targeted at the different cadres of
healthcare professionals on the role of AMS programmes in reducing antimicrobial resistance and its consequences.
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Introduction

Antimicrobial resistance (AMR) is ranked fifth among
the World Health Organisation’s (WHO) top ten global
public health threats [1]. Available reports showed that
an estimated 4-95 million deaths in 2019 were associated
with AMR, with western sub-Saharan Africa recording
highest death rate at 27-3 deaths per 100 000 [2]. Anti-
microbial stewardship (AMS) has been promoted at
international and national levels as a set of coordinated
interventions required to improve antibiotic use and
reduce resistance and associated morbidity and mortality
[3-7]. To support AMS effort at local, national and global
levels, the Antibiotics Working Group for the 21st WHO
Model List of Essential Medicines adopted the ‘Access,
Watch and Reserve’ (AWaRe) classification of antibiot-
ics in the Essential Medicines List [8]. This classification,
which was adopted and endorsed by G20 Health Minis-
ters in October 2018, has since been updated and cur-
rently contains 258 antibiotics. The WHO 13th General
Programme of Work 2019-2023 recommended that at
least 60% of total country-level antibiotic consumption
should come from Access group antibiotics [9].

There is a paucity of data on the availability and/or
implementation of AMS programmes in African coun-
tries. Although a previous systematic review on the
implementation of AMS programmes in African coun-
tries found no data on established hospital AMS pro-
gramme in Nigeria, [10] a recent study of 20 hospitals
randomly selected from the six geopolitical zones of the
country to assess AMS implementation and practice
reported that only six (30%) of the 20 hospitals had AMS
committees with no regular AMS-related activities [11].
Successful implementation of hospital AMS programmes
relies on active participation of healthcare profession-
als, including medical doctors with expertise in infec-
tious diseases, pharmacists, among others [12, 13]. To
this end, the WHO global action plan on AMR empha-
sised improved awareness and understanding of the link
between antibiotic use and development of resistance
among healthcare professionals in order to optimise
antibiotic use [14]. The objectives of this study therefore
were to assess knowledge of AMS and the AWaRe clas-
sification of antibiotics among frontline healthcare pro-
fessionals. Additionally, the study sought to assess the
availability and/or implementation of AMS programmes
in public hospitals in Akwa Ibom State, Nigeria.

Methods

Study design, population and setting

This was a cross-sectional survey. Participants were
included purposively based on profession, if they were
medical doctors, pharmacists or nurses and work in pub-
lic secondary or tertiary healthcare hospitals in Akwa
Ibom State. Participants were drawn from 16 state-run
secondary care hospitals and one tertiary care hospi-
tal. The Raosoft online sample size calculator formula
for unknown population was used to compute sample
size of frontline healthcare professionals to recruit for
the study. Using a 95% confidence level, 5% margin of
error and population size of 20 000 and assuming 50%
response distribution, the recommended sample size was
377. To account for non-response and non-completion
of questionnaire, the sample size was increased by 10%;
therefore a sample size of 415 frontline healthcare profes-
sionals was targeted for this study.

Survey instrument and data collection

A 13-item self-administered paper-based questionnaire
was used for data collection in this study (Supplementary
file). A set of 15 questionnaire items was initially devel-
oped from relevant international documents [7-9]. To
assess content validity, the 15-item questionnaire was
sent to two clinical pharmacists who are knowledgeable
in questionnaire design and AMS. These experts, who
were unconnected to the study, were asked to assess the
instrument’s relevance and representativeness of the
study objectives. Based on their feedback, two items were
dropped: one was unrelated to the study objectives, while
the other was redundant. In order to assess face validity,
the 13-item survey instrument was administered to 10
professionals (three medical doctors, three pharmacists,
and four nurses). Non-response to questionnaire items,
time required to complete the questionnaire, and feed-
back received were used to improve the instrument. The
final questionnaire comprised three sections: section A
collected demographic information of respondents; sec-
tion B collected data on knowledge of the term antibiotic/
antimicrobial stewardship and the definition/description
of AMS. For the description of AMS, six answer options,
of which one was correct, were included for participants
to select from. Section B also collected data on the avail-
ability of AMS in the participating hospitals, while sec-
tion C contained questions on knowledge of the AWaRe
classification of antibiotics. Participants were also asked
to identify antibiotics belonging to ‘Access; “Watch;, and
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‘Reserve’ groups from a given list of antibiotics. The
Cronbach’s alpha coefficient for the survey instrument
in this study was 0.67. Data were obtained from the par-
ticipants during working hours between September and
November 2023.

Statistical analysis

Analysis was done using SPSS version 25 (IBM Corp.,
Amonk, NY). Descriptive statistics was used to present
the data. For the item on knowledge of AMS definition,
response options were stratified into ‘correct’ and ‘incor-
rect. All other options apart from the correct option
were coded incorrect. Binary logistic regression was per-
formed to identify the predictors of knowledge of AMS
definition and awareness of the WHO AWaRe classi-
fication of antibiotics Statistical significance was set at
p<0.05.

Ethical considerations

Ethical approval was obtained from the Health Research
Ethics Committees of the Akwa Ibom state Ministry of
Health (AKHREC/01/08/23/169; 07/09/2023) and the

Table 1 Demographic characteristics of participants (N=417)

Characteristics Frequency Percent
Gender

Male 158 379
Female 259 62.1
Age (years)

<25 53 12.7
25-34 165 396
35-44 118 283
>45 81 194
Profession

Medical doctor 106 254
Pharmacist 118 283
Nurse 193 46.3
Position in hospital*

House officer 44 10.6
Registrar 18 43
Consultant 29 7.0
Intern pharmacist 43 10.3
Senior pharmacist 58 13.9
Senior nurse 150 36.0
Principal nurse 5 1.2
Paediatric nurse 2 047
Chief Nursing Officer 6 143
Junior nurse 10 24
Medical officer 9 2.2
Length of experience (years)

1-5 158 379
6-10 126 302
11-15 73 17.5
>15 60 14.4

*Missing value=43
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University of Uyo Teaching hospital (UUTH/AD/S/96/
VOLXXI/776; 21/08/2023). Consent to participate in the
survey was sought in the questionnaire; participants were
required to check a box to consent they agreed to take
part in the study.

Results

Four hundred and seventeen out of the 500 healthcare
professionals approached agreed to participate, giving an
83.4% response rate.

Participants’ characteristics

A total of 417 frontline healthcare professionals from
17 public hospitals participated in the study, of which
majority were female (62.1%, n=259). 46% (n=193) of
the participants were nurses, while medical doctors and
pharmacists made up 25.4% (n=106) and 28.3% (n=118),
respectively. A summary of the demographic characteris-
tics of participants is provided in Table 1.

Knowledge of antimicrobial stewardship, antimicrobial
stewardship availability and AWaRe classification among
healthcare professionals in participating hospitals

Over half (56.8%, n=237) of the healthcare professionals
indicated they had heard the term antibiotic/antimicro-
bial stewardship. Within the professional cohorts, more
than half, 57% (n=108) of the nurses indicated they have
never heard the term. More than half (53.0%, n=221)
of the healthcare professionals indicated they did not
know if AMS programme was available in their hospitals.
Among those who indicated that the programme was
available in their hospitals, more than half (57.4%) did not
select which core element(s) applied to their hospitals.

Regarding the definition/description of AMS, less than
half (46.5%, n=194) of the participants selected the cor-
rect description of AMS.

Of the 417 participants, majority (79.1%, n=330)
indicated they have not heard the term ‘Access, Watch,
Reserve’ classification of antibiotics. Within each profes-
sional group, less than half knew about the AWaRe clas-
sification of antibiotics. A summary of the knowledge of
AMS, AMS availability and the AWaRe classification is
shown in Table 2.

Knowledge of the AWaRe classification of antibiotics
among healthcare professionals

Only 87 (20.9%) health professionals indicated they knew
about the AWaRe classification, and attempted ques-
tions on the AWaRe classification. Among the 87 who
responded ‘yes’, only 25 (28.7%) correctly identified all
nine antibiotics from a given list into “Access, “Watch’
and ‘Reserve! A summary of knowledge of AWaRe classi-
fication details and identification of antibiotics belonging
to Access, Watch and Reserve is as shown in Table 3.
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Table 2 Knowledge of antimicrobial stewardship, antimicrobial
stewardship availability and the AWaRe classification of
antibiotics
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Table 3 Knowledge of the AWaRe classification details and
identification of antibiotics belonging to Access, Watch and
Reserve (N=87)

Questions Overall Medical Phar- Nurses
(N=417) doctors macists (N=193)
(N=106) (N=118)
n (%) n (%) n (%) n (%)

Have you heard the

term‘antibiotic steward-

ship’or‘antimicrobial

stewardship?

Yes 237 (56.8) 64 (604) 90(76.3) 83
(43.0%)

No 180(43.2) 42(39.6) 28(23.7) 110
(57.0)

Which of the following

best describes antibiotic

stewardship? *

Incorrect 223(535) 56(528) 42(356) 125
(64.8)

Correct 194 (46.5) 50(47.2) 76(644) 68(35.2)

Is there antibiotic

stewardship (AMS)

programme in your

hospital?

Yes 61(146) 15(142) 28(237) 18(9.3)

No 135(324) 31(29.2) 2729 77(399)

I don't know 221(53.0) 60(56.6) 63(534) 98(50.8)

Have you heard the

term Access, Watch,

Reserve (AWaRe) classifi-

cation of antibiotics?

Yes 87(209) 25(236) 38(322) 24(124)

No 330(79.1) 81(764) 80(67.8) 169
(87.6)

*AMS definition options

1: It is a guidance to pharmaceutical companies to research and develop new
antibiotics to keep up with emerging resistance (incorrect)

2: It is a program that promotes physicians’ autonomy to prescribe antibiotics
with the broadest spectrum to cover all possible infections (incorrect)

3.Itis a set of activities that ensure appropriate use of antibiotics, with the goal
to improve patient outcomes, reduce development of resistance and reduce
healthcare costs (correct)

4: 1t is a directive to hospitals to limit spread of infections, through timely
and effective isolation, use of personal protective devices and handwashing
(incorrect)

5. All of the above (incorrect)
6.1 don’t know (incorrect)

Effects of participants’ characteristics on knowledge of
antimicrobial stewardship

Table 4 presents the results of binary logistic regression
to determine the effects of gender, age, profession and
length of practice on the likelihood that participants
correctly define AMS. Of the variables assessed, only
profession significantly (p<0.001) predicted the model.
Pharmacists were more likely to define AMS correctly
than medical doctors (odds ratio [OR]=2.02, 95% confi-
dence interval [CI]=1.16-3.52, p=0.012).

Variable Count  Percent
AWaRe details

Who published the AWaRe classification of 74% 85.0
antibiotics?

In which international document can you find 52% 59.8
antibiotics grouped into AWaRe?

Identification of antibiotics into Access, Watch

and Reserve groups

All nine antibiotics correctly identified 25 287
Partially identified (some antibiotics placed in 34 39.1
wrong group)

No attempt (knew about AWaRe classification but 28 322

did not identify listed antibiotics)
*Represents number of participants who selected the correct response

Table 4 Binary logistic regression to determine the predictor(s)
of knowledge of the correct definition of antimicrobial
stewardship (N=417)
Characteristic

Correct,n (%) OR 95%C.l. P

Age (years) 0.785
<25 (Ref. category) 28 (14.4%) - - -
25-34 83 (42.8%) 1.04 054-201 0.898
35-44 49 (25.3%) 1.07 048-236 0.874
>45 34 (17.5%) 149 058-385 0411
Gender 0.983
Male (Ref. category) 81 (41.8%) - - -
Female 113 (58.2%) 101 064-157 0983
Profession 0.000
Medical doctor (Ref. category) 50 (25.8%) - - -
Pharmacist 76 (39.2%) 202 1.16-352 0.012
Nurse 68 (35.1%) 0.65 038-1.12 0.119
Length of practice (years) 0490
1-5 (Ref. category) 86 (44.3%) - - -
6-10 56 (28.9%) 093 052-1.66 0.800
11-15 33 (17.0%) 096 045-2.04 0.908
>15 19 (9.8%) 054 021-135 0.186

Note. Ref - reference; OR - odds ratio; C.I. - confidence interval

Effects of participants’ characteristics on knowledge of the
AWaRe classification of antibiotics

Results of binary logistic regression to assess the
impact of gender, age, profession and length of practice
on the likelihood that participants were aware of the
WHO AWaRe classification of antibiotics revealed that
only profession significantly (p<0.001) predicted the
model. Nurses were less likely to be aware of the WHO
AWaRe classification of antibiotics than medical doctors
(OR=0.36,95% CI=0.18-0.72, p=0.004) (Table 5).

Discussion

A number of studies have investigated the knowledge,
attitude and perceptions of healthcare professionals
(medical doctors, pharmacists and nurses) towards AMR
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Table 5 Binary logistic regression to determine the predictors of
awareness of the AWaRe classification of antibiotics (N=417)

Characteristics Aware,n (%) OR 95%Cl. P

Age (years) 0.108
<25 (Ref. category) 12 (13.8%) - - -

25-34 44 (50.6%) 131 061-282 0493
35-44 15(17.2%) 0.50 0.18-1.38 0.182
>45 16 (18.4%) 0.74 0.24-233 0.605
Gender 0.275
Male (Ref. category) 35 (40.2%) - - -

Female 52 (59.8%) 135 0.79-232 0275
Profession 0.000
Medical doctor (Ref. category) 25 (28.7%) - - -

Pharmacist 38 (43.7%) 165 088-3.09 0.118
Nurse 24 (27.6%) 036 0.18-0.72 0.004
Length of practice (years) 0215
1-5 (Ref. category) 37 (42.5%) - - -

6-10 25 (28.7%) 1.80 0.89-3.65 0.102
11-15 13 (14.9%) 230 0.86-6.11 0.095
>15 12 (13.8%) 306 0.99-9.52 0.053

Note. Ref - reference; OR - odds ratio; C.I. - confidence interval

and the effectiveness of AMS programmes in reducing
AMR. Majority of the studies reported that healthcare
professionals generally agree on the global and national
burden of AMR, the association between antibiotic use
in humans and agriculture and the development of resis-
tance, and that AMS can reduce resistance [15-18]. Our
findings show that more than half of the participants
were familiar with the term ‘antibiotic/antimicrobial
stewardship;, however, a few of the healthcare profession-
als selected the correct definition/description of AMS.
More than half of the participants did not know if AMS
programmes were available in their hospitals, especially
among nurses, as well as which core components of AMS
applied to their practice setting. A study of knowledge
and practices of healthcare professionals towards AMS
found that the majority of participants had poor knowl-
edge of AMS, with pharmacists having better knowledge
of AMS compared to nurses [19]. Although nurses have
vital roles in hospital AMS, [20-22] and various mod-
els of nurses’ engagement in AMS have been described,
[23] majority of the nurses in our study were not aware
of AMS nor the correct description of the term. This
finding is consistent with a previous study which found
that more than half of the nurses who participated in a
study to assess knowledge and attitudes were not famil-
iar with AMS, although about 95% of the nurses believed
they had a role in AMS interventions [24]. There is a
likelihood that nurses’ knowledge of AMS may be set-
ting- and/or location-specific. A previous study of nurses’
attitudes toward AMS found that approximately half
of the nurses reported familiarity and knowledge of the
term AMS [25]. Furthermore, a study of comparative
self-assessment of knowledge on antimicrobials, AMR
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and AMS between medical doctors, pharmacists and
nurses reported that a greater percentage of nurses had
higher confidence level on knowledge of all three topics
compared to pharmacists and doctors who had less con-
fidence level [26].

Of the variables assessed, only profession significantly
predicted knowledge regarding the definition of AMS.
Pharmacists were twice as likely to define AMS correctly
as medical doctors. In contrast to our finding, profes-
sion was not a significant predictor of AMS knowledge
in the study of Sefah et al [19]. This difference in knowl-
edge between these professions observed in our study
may be because, as medicine experts, pharmacists are
more aware and conscious of the association between
antibiotic use and the development of resistance. The dif-
ferences in knowledge could also be due to differences in
undergraduate curriculum and training, as well as profes-
sional focus between pharmacists and medical doctors
[27, 28]. Prior research involving final-year medical and
pharmacy students revealed that a greater proportion of
pharmacy students than medical students had received
formal instruction in antimicrobial stewardship [29].

The knowledge gap reported in this study and others
[12, 19, 24, 26] highlights the need for educational inter-
ventions such as, meetings, academic detailing, distribu-
tion of educational materials and educational outreaches
[30] targeted at different cadres of healthcare profes-
sionals. Education is one of the enabling interventions
of AMS which has been reported to improve compliance
with antibiotic policies alone and in combination with
restrictive interventions [30].

The goal of the AWaRe classification of antibiotics
is to reduce AMR. The ‘“Watch’ and 'Reserve’ groups of
antibiotics are to be prioritised as key targets of stew-
ardship programmes and monitoring to preserve their
effectiveness [8, 9]. In this study, an overwhelming major-
ity of participants had no idea of the AWaRe classifica-
tion. Amongst the medical doctors who participated in
the study, only about a quarter knew about the AWaRe
classification. This finding is of concern because of the
risk of overprescribing antibiotics from the “Watch’ and
“Reserve’ groups, which ought to be used for specific
infectious syndromes and in highly specific patients and
settings, [8] respectively. The current recommendation is
that at least 60% of antibiotic use should come from the
‘Access’ group antibiotics [9]. Pharmacists play impor-
tant roles in AMS, including prospective monitoring of
antibiotic use and providing feedback and education on
rational prescribing [31].

Our study revealed that only profession significantly
predicted awareness of the WHO AWaRe classification
of antibiotics. Although there was no significant differ-
ence in the level of awareness of the WHO AWaRe clas-
sification between pharmacists and medical doctors,
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nurses were less likely to be aware of this classification
than medical doctors. Older guidelines for hospital AMS,
[31, 32] however, emphasised the roles of medical doc-
tors and pharmacists in successful implementation rather
than nurses’ roles. Nevertheless, the majority of the par-
ticipants had no knowledge of the AWaRe classification
and may therefore be unable to provide education and
feedback that can promote the prescribing of the ‘Access’
group antibiotics. Among the few frontline healthcare
professionals who knew about the AWaRe classification,
less than one-third correctly identified nine antibiotics
included in the survey instrument into ‘Access, “Watch’
and ‘Reserve’ groups. The authors are unaware of studies
that assessed knowledge of the AWaRe classification of
antibiotics among healthcare professionals with which to
compare this study findings. Nevertheless, the knowledge
gap identified echoes the need for improved awareness of
AMR and judicious use of antibiotics in the Watch’ and
‘Reserve’ groups through effective communication, edu-
cation and training of frontline healthcare professionals.

Limitations

While this study recruited a little above the target sample
size, a major limitation is that it was a single-state study,
thus findings may not be generalised to other states and
practice settings. Furthermore, due to the cross-sectional
design of the study, causality cannot be ascertained. As
is common with survey research, participant bias, which
arises when participants’ responses are deliberately or
unintentionally different from their intended responses,
is another limitation; selection bias due to the use of the
non-probability sampling method in the recruitment of
study participants and the possibility of social desirability
bias among the participants may have affected the find-
ings of the study.

Conclusions

Overall, there was a notable knowledge deficit in both
AMS and the AWaRe classification of antibiotics among
healthcare professionals who participated in this study.
Educational programmes should be developed for dif-
ferent professional groups to enhance competency and
proficiency in AMS to ensure judicious use of antibiotics
with a high potential for selection of resistance.
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