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Abstract

Background The World Health Organization (WHO) cautions against unnecessary prolongation of postoperative
antibiotics to prevent surgical site infections (SSI), however this practice is still common in many countries. This study
aims to describe drivers of prolonged postoperative antibiotic prescribing and clinicians’ perspectives on antibiotics
resistance and stewardship in Ethiopia.

Methods We conducted semi-structured interviews of 16 surgeons and nine surgical ward nurses at three academic
referral hospitals in Addis Ababa. Audio recordings were transcribed verbatim and coded. Codes were inductively and
iteratively derived between two researchers, tested for inter-rater reliability (IRR), and the codebook was consistently
applied to all transcripts. Thematic analysis was performed to understand drivers of prolonged prophylactic antibiotic
use in surgical patients.

Results Interviews revealed factors contributing to postoperative prophylactic antibiotics overprescribing, including
inadequate infection prevention and control (IPC) practices, wide variability in local prescribing practices, and distrust
in the applicability of WHO guidelines. Antimicrobial resistance was also identified as a major concern by staff. Barriers
to improving stewardship included a lack of multidisciplinary teamwork to inform prescribing decisions, while
solutions included constructing appropriate context-specific guidelines and improving evidence-based practices
through input from local stakeholders, including surgeons, clinical pharmacists, and nurses.

Conclusions Study participants perceived that existing evidence and guidelines did not apply in their settings due to
high rates of surgical site infections and gaps in perioperative IPC practices (e.g., availability of water for handwashing,
sterility breaches). These gaps were a key contributor to prophylactic antibiotic overprescribing, reinforcing the

need to strengthen upstream and perioperative surgical antisepsis processes. The findings of this study underscore
the importance of engaging multidisciplinary teams in strengthening antimicrobial stewardship efforts, aligning
processes to achieve compliance with best practices, and the need for rigorous, contextually appropriate studies from
these settings to inform policy.
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Introduction

Antimicrobial resistance (AMR) was estimated to be
associated with nearly 5 million deaths in 2019, with the
highest burden in sub-Saharan Africa [1-4]. Antibiotic
prophylaxis, including postoperative prophylaxis, are a
significant source of antibiotics prescriptions, making up
one in six inpatient antibiotic prescriptions worldwide
[5]. Notably, the World Health Organization (WHO)
recommends against prolonged courses of postoperative
antibiotic prophylaxis for preventing postoperative sur-
gical site infections (SSI) [5, 6]. However, data informing
WHO recommendations are largely derived from high-
income countries (HIC) where SSI rates are low; in set-
tings where SSI rates are high, especially in low resource
settings, postoperative antibiotic use is common [5,
7-10].

Ethiopian national guidelines state that a single dose of
prophylactic antibiotics should be given within 60 min
prior to skin incision, and that a repeated dose of prophy-
laxis may be required for prolonged procedure or when
there is significant blood loss, but postoperative prophy-
laxis is recommended for <24 h [11]. A large prospec-
tive cohort study based in Ethiopia, Liberia, Madagascar,
India, and Bolivia found that even in settings where SSI
rates are high, prolonged postoperative antibiotic pro-
phylaxis did not reduce SSI but was associated with
prolonged length of stay (LOS) [12]. With the growing
emergence of AMR, surgical initiatives to implement
antimicrobial stewardship (AMS) programs in low and
middle income countries (LMICs) are critical. There is a
need to identify drivers of antibiotic prophylaxis overpre-
scribing to ensure AMS programs identify and address
the root causes of these behaviors.

A prior mixed-methods study at a large academic
referral hospital in Addis Ababa, Ethiopia identified that
physicians and pharmacists felt there was a need for
stewardship practices, but perceptions of factors contrib-
uting to AMR were varied [13]. For example, pharma-
cists were more likely to link broad-spectrum antibiotics
with AMR, but physicians were more likely than phar-
macists to attribute lack of diagnostic tests to antibiotic
overuse [13]. However, this study was not specific to sur-
gical patients [13]. Additionally, a cross-sectional quali-
tative survey study of Ethiopian pharmacists found that
pharmacists have positive perceptions towards AMS
[14]. However, despite positive perceptions of steward-
ship programs, overprescribing of antibiotics is common
[11]. There is a need to better understand this in surgi-
cal patients, as SSIs are a common and feared complica-
tion of surgery and may affect perceptions of the value
of AMS within the surgical community. In our prior

work, among surgical patients we found that over 90%
of patients received postoperative antibiotic prophy-
laxis against WHO recommendations, with 28% receiv-
ing courses longer than 24 h [12]. We hypothesized that
prolonged courses of prophylaxis were a response to high
SSI rates in Ethiopia, which are reported to range from
11-23% [15-18]. In this study, we aimed to identify driv-
ers of overprescribing of postoperative antibiotic pro-
phylaxis, perceptions and barriers to stewardship, and
perceived solutions.

Methods

Ethics approval

This study was approved by the Stanford University Insti-
tutional Review Board (IRB #69741) and St. Peter’s Spe-
cialized Hospital, where it was included as part of a larger
study on antibiotic resistance in surgical care in conjunc-
tion with Addis Ababa University.

Setting and eligibility

Participants were selected from three large, academic
referral hospitals in Addis Ababa, Ethiopia: Menelik II
Referral Hospital, Yekatit 12 Hospital, and Tikur Anbessa
Specialized Hospital (TASH). Participants included
attending surgeons, surgical trainees, and nurses who
worked in the surgical department, with 6.91 mean years
of experience, 6.66 standard deviation (see Table 1 for
additional participant characteristics). All hospitals pro-
vide surgical care, including both general surgical care
and subspecialty care in a broad range of fields (e.g., vas-
cular surgery, neurosurgery, and plastic surgery).

Interviews

We conducted a qualitative study consisting of semi-
structured interviews from July to August 2023 in Addis
Ababa, Ethiopia. We included surgeons from a variety
of specialties, including general surgery, cardiothoracic
surgery, vascular surgery, plastic surgery, pediatric sur-
gery, neurosurgery, and hepatobiliary surgery, surgical
trainees in these specialties, and ward nurses. Partici-
pants were selected by purposive maximum variation
sampling to determine common patterns across a range
of roles. Potential participants were accessible due to
their familiarity with the research team members work-
ing at the hospital sites. Each participant was contacted
in person or by phone by one of the Ethiopian authors,
often TNM, or other members of the study team to dis-
cuss their willingness to participate. All potential partici-
pants were verbally informed about the aims of the study,
that their names and affiliated hospital would be de-iden-
tified, and that participation was voluntary. All recruited
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Table 1 Demographics of Participants by Hospital
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Characteristics Menelik Il (n) Yekatit 12 (n) TASH (n) Mean years of experi- Operative vol-
enceinrole (n, std dev) ume (n=mean
cases/wk, std
dev)
Total Participants 10 4 11 6.91° 6.66 6.78,3.27°
Female (nurses only) 0 5
Role
Attending Surgeon 6 4 2 8.36% 8.63 6.04,2.82
Fellow 0 0 2 15,05 6.75,0.75
Resident 0 0 2 32,0 11.25,3.75
Nurse 4 0 5 6.78,3.39

?years of experience not available for two participants: one attending surgeon and one resident

Ponly surgeons included

participants agreed to participate, although in some cases
they were not able to due to time constraints (n=2). After
verbal consent was obtained, interviews were conducted
in-person at the hospital sites during clinical hours in
English by one of the authors (SS), who was trained in
conducting interviews. However, one of the authors
(HA) performed Ambharic translation and co-led inter-
views with nurses who preferred to speak in Ambharic.
We aimed to include at least 15 participants based on
literature stating that 12 interviewees are generally
needed to reach thematic saturation; sampling contin-
ued until data saturation was reached and no new themes
emerged [19]. In total, 25 participants were recruited. A
semi-structured interview guide was agreed upon prior
to beginning the study and was used for each interview.
Together, SS, MRN, TNM, and TGW developed and
approved the interview guides for use (see Additional
file 1 and 2: Antibiotics Qualitative Interview Guides).
The interview guides were developed with consideration
of the literature, prior qualitative studies done by our
team in Ethiopia, and the context-specific expertise of
the authors, particularly TNM [20]. The interview guides
were designed to capture the rationale behind prolonged
postoperative antibiotic prophylaxis, understanding of
and challenges with following existing recommendations
and evidence, and perspectives on antibiotic resistance
in Ethiopia. The semi-structured interview guide allowed
for focused questions for surgeons and nurses to reflect
their different scope of practice and perspective within
the care team. For the most part, interviews were similar
as the study went on, with one major modification: ques-
tions regarding operating room (OR) sterility were too
lengthy and the majority of themes were reached quickly
in the interview. Several follow-up questions on OR ste-
rility were removed from future interviews to keep inter-
views at an appropriate length and because saturation
was reached in these areas.

Each participant was interviewed once without any
financial incentive included. After informed consent
and verbal permission, audio recordings were obtained

on an encrypted device. They were then de-identified,
labeled in the format “Surgeon 1, Hospital 1,” etc., and
transcribed. Each transcription was reviewed and edited
by SS to address any transcription errors prior to upload-
ing to the qualitative analysis software Dedoose (Version
9.0.107 Los Angeles, CA: SocioCultural Research Consul-
tants, LLC www.dedoose.com).

Recruitment and procedures

We conducted 25 semi-structured interviews about post-
operative prophylactic antibiotic use with Ethiopian sur-
geons and nurses across all three tertiary care hospitals.
Of these, 16 interviews were conducted with surgeons,
12 of whom were attending surgeons, two were fellows,
and two were residents. In this cohort, six surgeons were
from Menelik II, six were from Yekatit 12, and seven
from TASH (Table 1). Nine interviews were conducted
with surgical nurses along with an Amharic interpreter
when preferred by the interviewee. Of these nine inter-
views, five were from TASH and four were from Mene-
lik II. Interviews took around 30 min to complete (range
for physician interviews: 17 to 48 min; range for nursing
interviews, including translation time: 17 min to 49 min),
consistent with the evidence-based recommendations for
lengths of qualitative interviews and keeping in mind the
time constraints of participants [21].

Qualitative coding and analysis

A codebook was inductively and iteratively derived and
applied to transcripts from all sites [22-25]. The tran-
scripts were coded starting with one transcript from
each hospital site with the goal of capturing a diversity
of ideas (SS, MN, AZ). Co-authors (TW, TNM) further
developed and approved the preliminary codebook [26].
The codebook was then reapplied to previously coded
transcripts. After revisions of codes and definitions, the
coding team (SS, MN) performed an IRR test to assess
reliability of consistent code application of codes to the
ideas presented in the text, with an IRR goal of a mini-
mum kappa of 0.7 [27]. Once consistent code application
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Fig. 1 Schematic of Factors Contributing to Postoperative Prophylactic Antibiotics Overprescribing and Current Practices

was achieved, all transcripts were coded. The primary
coding team met for a final agreement process and the-
matic analysis [28]; the team did not have any significant
disagreements during this process.

Results

A total of seven themes emerged from the data: (1) Per-
ceived risk of SSI, (2) Poor stewardship among multi-
disciplinary teams, (3) Poor infection prevention and
control (IPC) practices, (4) Availability and affordability
of antibiotics, (5) Effects of patient preference for anti-
biotics, (6) Constructing appropriate guidelines and role
of evidence-based practices, and (7) Concerns related to
antibiotic resistance.

Findings showed a range of typically antibiotic pre-
scribing practices across each patient’s hospital stay.
Findings have shown that surgeons commonly prescribed
between 24 and 48 h of postoperative prophylaxis, with
some (particularly attending surgeons with more years
of experience) who more often endorsed giving longer
courses of prophylaxis, while two surgeons (one hepato-
biliary surgeon and one general surgeon) felt postopera-
tive prophylaxis was unnecessary. Findings from nurses
showed that most patients receive a minimum of 24 h
of antibiotics. It emerged from the findings that clinical
decision-making around antibiotics prescribing was left
to the surgeon with feedback given to the surgeons from
other clinicians if they did not agree with the treatment
course, including feedback from both nurses and general
practitioners. In Ethiopia, surgical patients on the ward
are often cared for by interns, general practitioners, and
surgical residents of different levels, under the supervi-
sion of an attending surgeon.

Seven surgeons reported that in some settings, clini-
cal pharmacists are available. They may make written
recommendations on antibiotic prescribing, but direct,
verbal communication between clinical pharmacists
and surgeons is rare. Consulting with pharmacists was
not reported to be a routine part of their workflow, and
some surgeons noted that while sometimes clinical phar-
macists join on ward rounds, this is not common and
does not typically affect how they prescribe antibiotics.

Table 2 Concerns Related to Antibiotic Resistance and Solutions
Concern

Solution

Antibiotics are overprescribed - Controlled prescribing by provider
status, with limited prescribing of
some medications to senior physi-
cians only

Poor infection prevention and
control (IPC) practices and high
surgical site infection (SSI) rates
Limited knowledge of resis-
tance patterns

« Minimize antibiotics resistance by
strengthening IPC practices

« Improved access to regional resis-
tance patterns and development of
hospital antibiograms

« Locally adapted guidelines

- Studies based in the African context

Evidence does not apply to
local context

Similarly, microbiologists were not mentioned as being
involved in antibiotic decision-making.

When asked how the duration of postoperative antibi-
otic prophylaxis is determined, most surgeons stated it
was multifactorial. Most surgeons stated they are aware
of evidence-based recommendations to limit prophy-
laxis to a single dose of preoperative antibiotics but noted
that actual prescribing behavior varied largely based on
surgeon preference. Four levels of interconnected fac-
tors were identified as drivers of prescribing postopera-
tive antibiotic prophylaxis: (1) Perceived risk of SSI as the
individual/patient factor, (2) Poor stewardship among
multidisciplinary teams as a team/community factor, (3)
Poor infection prevention and control (IPC) practices
within the hospital setting as a healthcare system factor,
and (4) Availability and affordability of antibiotics as an
overarching economic factor (Fig. 1; Table 2). A visual
representation of these themes is presented in Fig. 1.

Theme 1: perceived risk of SSI

Surgeons expressed that they were more likely to prolong
antibiotic prophylaxis when they perceived patients to
be at high risk of having SSI. Nurses similarly reported a
need for longer courses of postoperative prophylaxis due
to concerns that short courses, such as those between 24
and 48 h, were associated with SSI.
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“The main problem here is, if the patient takes the
prophylaxis for post-op, maximum of 24 or 48 hours
and they are discharged with PO antibiotics, they
will come back with infection after a week. So we
come to the conclusion that it is due to the short-
term of prophylaxis. I'm not agreeing with 24 or
48 hours of constant antibiotics, it’s not sufficient”
(Nurse 6).

Factors associated with higher risk of SSI included both
patients’ clinical characteristics, such as immunocom-
promisation, as well as their ability to care for a surgical
wound. For example, interviewees reported that poor
patient hygiene and lack of access to reliable water supply
upon discharge might motivate them to prescribe addi-
tional doses of postoperative prophylaxis. Additionally,
proximity to follow-up care influenced decisions to pre-
scribe postoperative prophylaxis. For patients with low
socioeconomic status, particularly those coming to Addis
Ababa from remote, rural areas, prescribing postopera-
tive antibiotics was reported as a precaution to further
reduce SSI risk, due to challenges accessing healthcare
facilities or pharmacies and being able to afford medi-
cation in the event of an infection. Additionally, several
surgeon interviewees expressed that more experienced
surgeons are often inflexible in their practice patterns
regarding antibiotics and are more likely to prescribe
prolonged prophylaxis due to perceived risk of SSI.

“If you don’t give prophylactic antibiotics, for ten
patients, nine of them may be fine, but we are try-
ing to avoid that one patient [having infection]...
So another problem is in this government hospital,
most of the patients who come here are from the
rural region. So after you treat them, you will have
to discharge them and they go to their hometown...
In their hometown, the facilities are not that great.
So you want to cover all bases and send them [with
antibiotics]. So it may not be a rational use of anti-
biotics...almost all of us agree. But it’s just what we
do? (Surgeon 6).

A number of procedural characteristics were also per-
ceived to be associated with increased risk of SSI, thus
prompting prolonged courses of antibiotic prophylaxis.
A long duration of surgical procedure, emergency opera-
tions, and use of a foreign body such as chest tubes, uri-
nary catheters, or mesh were claimed as contributing
factors leading to prolongation of postoperative antibi-
otic prophylaxis.

Theme 2: poor stewardship among multidisciplinary teams
Clinicians from various backgrounds played differ-
ent roles in contributing to antibiotic overprescribing.
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Although surgeons primarily reported making decisions
on whether patients should receive postoperative pro-
phylaxis, they endorsed getting feedback from general
practitioners and nurses, who may question a decision to
stop giving postoperative prophylactic antibiotics. Con-
versely, surgeons noted there was no one within the care
team designated to champion stewardship efforts. Clini-
cal pharmacists were identified as a potentially helpful
resource in antibiotic decision making, but were not reg-
ularly available in most clinical settings. Neither surgeons
nor nurses reported consulting with pharmacists to make
decisions around antibiotic prescribing. However, sur-
geons and surgical trainees believed that having clinical
pharmacists more readily available, with an increased
role in the care team, would be helpful in improving anti-
biotic prescribing practices. In some cases the infectious
disease teams are consulted for more complicated cases,
but not for decision making surrounding postoperative
prophylaxis.

“So not only the patient, even the other health pro-

fessionals...will question your judgment when you
refuse to give antibiotics postoperatively” (Surgeon
2).

Nurses identified their role as advocating for their
patients, including regarding adequate postoperative
antibiotics. They noted they might be the first to identify
patients who received antibiotics beyond the expected
duration and felt comfortable speaking up to clarify or
correct errors.

I have faced this kind of situation. When such a
thing happens, immediately we communicate with
the physician like, the patient was ordered antibiot-
ics for 7 days, [but] he is taking for more than 9 or 10
days, so what was the reason and why not to stop or
change some medication. (Nurse 6).

Theme 3: poor IPC practices

Both surgeons and nurses identified high rates of SSI due
to poor IPC practices as a driver of antibiotic prescribing;
both groups held beliefs that prolonging postoperative
antibiotic prophylaxis would prevent SSI in their set-
ting, especially in circumstances where OR sterility was
in question. There was poor standardization in antibiot-
ics prescribing courses because the standards are based
on places with stronger IPC practices than their setting
(Table 2). Although typically surgeons endorsed pre-
scribing antibiotics for 24—48 h, if the surgeon identified
concerns about the sterility of the operation, such as lack
of clean equipment or running water, prophylactic anti-
biotics were often given for longer than 48 h to prevent
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infection. Surgeons identified additional concerns about
poor IPC practices related to overcrowded ORs, a lack of
appropriate sterile instrument reprocessing, and incon-
sistent access to running water which impairs ability to
scrub properly. Whenever sterility was in question, sur-
geons reported compensating by prolonging postopera-
tive antibiotic prophylaxis. Participants explained that
antibiotics are often prescribed to “treat the mind” or
cover the “not knowing” due to concerns about steril-
ity in their OR environment. When asked about IPC
practices, surgeons often stated unprompted that things
were different in their setting than in HIC settings, and
as a result they must give postoperative antibiotics even
though it is not recommended. Surgeons felt that if IPC
practices were strengthened, prolonged postoperative
antibiotics may not be necessary; they noted they could
abide by international guidelines if sterility was on par
with that of HIC contexts.

“We know in our setting it may not be appropriate.
Because the primary thing you should do is infection
prevention control (IPC), which should be strong
enough. In our setting, that’s not that much [valued].
To reduce infection you should use alcohol or in
between patients, the water should be there. So you
feel that you're working in an unclean environment,
and sometimes you need to use antibiotics to pro-
tect [against] it. So I don’t know if the setup in which
WHO did the research actually represents ours. So
if you feel you have strong infection prevention mea-
sures in your hospital, you feel that you're safe not to
use antibiotics” (Surgeon 12).

“Because, the [setting] here in our country... is not
ideal. So even if you see the sterilization technique,
the OR [environment], even our nurse care and
everything, it is usually substandard in our country.
So to compensate for that, we just feel like the anti-
biotics will help us prevent possible complications,
especially infections. So I do agree with it” (Surgeon
6).

Theme 4: availability and affordability of antibiotics

Access to a variety of antibiotics is limited in Ethiopia,
with some antibiotics being either expensive, only avail-
able in privately owned pharmacies, or in some cases not
available at all. Many clinicians expressed awareness that
they are prescribing antibiotics that are different from
what is recommended in the literature, but due to per-
ception of limitations in access and cost, they have no
alternative. Providers noted that ceftriaxone is often the
option their patients can purchase, and in many cases is
more available than narrow-spectrum antibiotics.
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“Sometimes we have to see what’s really affordable
for that particular patient...Most of our patients
mainly here in public hospitals...[can’t] afford
expensive types of antibiotics... we don’t have any
other choice than giving them for example ceftriax-
one, that’s what we order... for all patients nowa-
days. Because previously, we were giving them ampi-
cillin, we were giving crystalline penicillin, these
medications are already out of the picture. What we
have around is ceftriaxone. And that’s what most of
our patients afford. Otherwise, there are others like
ceftazidime, vancomycin, cefepime, meropenem...
these are very expensive” (Surgeon 3).

Theme 5: effects of patient preference for antibiotics
Interviewees noted that patients are often worried if they
are not getting antibiotics, or if antibiotics are stopped.
According to surgeon interviewees, general practitioners
and ward nurses were influenced by this communication
from patients. However, surgeons stated that this patient
preference does not prompt them to prescribe prolonged
antibiotics. Surgeons try to explain why antibiotics are
not necessary in certain cases, and this is usually met
with understanding by patients.

“Most patients... ask for [oral] antibiotics even after
discharge. They think that a wound will heal only if
you give them antibiotics. There is a strong request
from the patient side for antibiotics. They think anti-
biotics are everything for wound healing. We try to
convince them, but still the majority are not satis-
fied by the time they are discharged without anti-
biotics... they ask for [antibiotics] always... Why?
Because most patients come from the rural setting,
and low-level professionals in the rural setting, they
treat everybody with everything, mild wounds even
with antibiotics. So they have the wrong information
that a wound without antibiotics will never heal”
(Surgeon 8).

Theme 6: Constructing appropriate guidelines and role of
evidence-based practices

While clinicians were often familiar with WHO guide-
lines and literature originating in HIC, most clinicians
admitted that they were often not adherent to recom-
mendations made based on data from those settings.
Instead, they identified a preference to rely on studies
done in the African context. Interviewees noted that
SSI rates are higher in Ethiopia than in HIC, and WHO
guidelines are not appropriate for the Ethiopian setting
because OR sterility is challenging.
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“So when a study is conducted [on effectiveness of
postoperative antibiotic prophylaxis on reducing
SS81J, it should be in a setting as similar, at least as
close to a setting as ours. So it should have an exter-
nal validity, because if you see our surgical site infec-
tion rate in most of our settings, is close to 20 to 30%.
So, irrespective of the type of surgery, you're seeing,
what most of these randomized trials are, their sur-
gical site infection is around 2%. So it’s very difficult
to take that evidence and use it in [our] setting. So
we tend to use antibiotics for a little bit longer, you
know, whether that is right or not, we have to under-
stand it to refute it” (Surgeon 2).

Although most surgeons stated there were no national
guidelines, those familiar with the existing Ethiopian
national guidelines similarly believed they are not appli-
cable to the current setting. Several clinicians identi-
fied that mechanisms to enforce adhering with national
guidelines are lacking.

Interviewees reflected that the guidelines that are
taught in Ethiopia are mostly based on data from other
countries that are typically higher-resourced. Most iden-
tified a need for local, regional, or improved national
guidelines. Participants felt that guidelines need to take
into consideration the availability of antibiotics and resis-
tance profiles. They expressed the need for more studies
in the Ethiopian or similarly resource-constrained con-
texts that experience high rates of SSI and face similar
limitations in medication accessibility.

“I would conduct a study in patients to continue
with some kind of antibiotics for some time, or not
by giving antibiotics postoperatively, as a prophylac-
tic, and to do comparative study. My conclusion so
far is not to give postoperative antibiotics when it’s
a prophylactic [indication]. But that is not based on
a study done in our [setting]...This is Africa, this is
a different nature, a different psychological, a dif-
ferent cultural, different area, things, people, you
know, everything is different... Or we would see you
conduct a study with not giving antibiotics postop-
eratively and then see the outcome of the patient, see
the complications, see the morbidity and mortality.
This requires a prospective study with a good follow-
up and one that takes a good number of patients so
that we can come up with a better, tangible recom-
mendation... Nationwide, we don’t have that guide-
line in the teaching hospitals. ” (Surgeon 3).

Nurses had differing views about practice adaptations
that might address antibiotic resistance. Similarly to
surgeons, they stated that clinical pharmacists would be
valuable in the decision making process around antibiotic
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prophylaxis. Additionally, they advocated for surgical
trained nurses to be staffing surgical units, as this is not
always the case. However, unlike surgeons, nurses stated
they do not see the need for major practice changes.

Theme 7: concerns related to antibiotic resistance

The majority of surgeons and nurses identified antibiotic
resistance as a significant public health problem. While
two surgeons interviewed denied concerns about antibi-
otic resistance, most felt that it is a significant problem
and were able to recall specific patients who grew cul-
tures resistant to all available antibiotics. Many nurses
had also seen patients resistant to all antibiotics and were
concerned about this. Senior surgeons in particular noted
a lack of control or regulation, stating that anyone can
prescribe antibiotics, which contributes to overuse, while
nurses specifically identified overprescribing of ceftriax-
one, the most commonly prescribed antibiotic in surgical
care, contributes to resistance. Clinicians also identified
the lack of microbiology facilities for culture and sensitiv-
ity as a major contributor to worsening resistance. Often,
clinicians felt that overuse of antibiotics was specifically
a problem in private hospitals and clinics, but were less
likely to identify it as a problem at their own facilities, all
of which are public hospitals.

“We are using ceftriaxone and the cephalosporins.
But there was one study which was done in...the
main hospital [here]... the study is shocking and says
even more than 50% resistance to ceftriaxone. But
since as 1 said, it is [easily] available to use and so
we are still using it” (Surgeon 15).

“The practice is to write these prophylactic antibiot-
ics upon discharge, for almost every patient. I doubt
if this is right, because antibiotic resistance is really
becoming a concern. I don’t know the last time where
I ordered urine analysis and saw that it is sensitive
to ciprofloxacin or to cephalosporins. I always see
resistance to everything, [except] amikacin, genta-
micin, and meropenem, just these ones are sensitive.
So changing this practice is going to help, at least to
save meropenem.” (Surgeon 6).

Surgeons believed they needed further studies to under-
stand levels of antibiotic resistance, and that the public
health implications should be given more attention. Sev-
eral surgeons suggested limiting antibiotic prescribing by
provider expertise might help reduce overprescribing, for
example limiting the ability to prescribe some classes of
antibiotics to fully trained surgeons. Participants called
for a stronger working relationship amongst infectious
disease, internal medicine, pharmacy, and microbiology
to improve and standardize decision making.
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“I'd recommend if there is an AMS...or a clear guide-
line with the infectious disease team, the internal
medicine person, the microbiologist, so that depend-
ing on the resistance pattern of the hospital...every
professional will stick to that and prescribe and use
the antibiotics rationally; otherwise, it will be dif-
ficult with the increased incidence of this antibiotic
resistance.” (Surgeon 16).

Another suggestion was that institutions need access to
regularly updated antibiograms to better understand the
extent of resistance within their hospital settings. Finally,
surgeons identified improved IPC practices might also
limit antibiotic overprescribing and subsequently resis-
tance. However, participants expressed that it can be
difficult to change the practice habits of experienced sur-
geons and physicians. In order to do so, these individu-
als must be engaged in conversations around guideline
development and practice patterns.

“So we are trying to make the surgery safer by really
[emphasizing] preparation of the patient and trying
to make as clean [of a] surgery as possible... to mini-
mize resistance, because we cannot afford expensive
and new drugs. So availability and affordability are
really an issue here”” (Surgeon 7).

Discussion

The highest burden of AMS worldwide is thought to be in
Sub-Saharan Africa [1]. Although participants commonly
acknowledged prolonging antibiotic prophylaxis postop-
eratively despite recommendations against this practice,
they also recognized resistance as a major public health
problem. Both surgeons and nurses in this study shared
personal experiences caring for patients who had infec-
tions that were resistant to all available antibiotics. One
surgeon in particular expressed surprise to find wide-
spread resistance to ceftriaxone, the most commonly
used medication. Others noted that with limited avail-
ability of medications, conserving antibiotics is even
more crucial.

This study identified key drivers of postoperative anti-
biotic prophylaxis (>24 h) from a diverse group of hos-
pital staff working in academic hospitals in Addis Ababa,
including a high risk of SSI among patients coming from
rural areas with poor infrastructure, a lack of multi-
disciplinary stewardship efforts, poor IPC practices,
and medication availability. Although most surgeons
acknowledged commonly prescribing antibiotic prophy-
laxis outside current international recommendations,
which they are familiar with, AMR was identified as a
major concern. Solutions offered included the devel-
opment of guidelines accounting for local availability
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of antibiotics, resistance profiles, and basing practice
changes on studies conducted in Ethiopia or similar set-
tings. Several interviewees expressed that more expe-
rienced surgeons are often inflexible in their practice
patterns, and that this would serve as a barrier to chang-
ing practices. Therefore, engaging these individuals in the
creation of guidelines may be critical to ensuring guide-
line adherence. Evidence shows that engaging surgeons in
AMS programming is important as they have the power
to influence behaviors of the entire team [29]. However,
the language surrounding the guidelines must match the
priorities of surgical teams (e.g., focused on length of stay
and outcomes) and guidelines should be implemented at
convenient times, such as the surgical handover, where
pharmacists could also participate in discussions [29].
In addition to guidelines, efforts are also needed to deal
with failures in communication, encouraging distribution
of responsibility for antibiotic decisions, and reducing
fear of consequences from not prescribing [30].

A major theme identified was the use of antibiotics as
a compensatory mechanism for poor perioperative IPC.
While the WHO recommends against the use of post-
operative prophylactic antibiotics use due to strong evi-
dence that it has no benefit in preventing SSI [5, 6], here
we found many clinicians believed that these recommen-
dations, which are largely derived from data in HIC, do
not apply in LMIC settings due to variable sterility prac-
tices and high SSI rates. These findings are consistent
with other literature from LMICs, where the threat of SSI
influences prescribing decisions more than the broader
societal implications of antibiotic resistance [31]. While
this sentiment was strong, several participants pointed
to cases where they felt postoperative prophylaxis was
unnecessary and not evidence based. These findings rein-
force the need for initiatives to strengthen IPC practices
and SSI prevention systems, which may have additional
benefits in reducing antibiotic overprescribing in surgi-
cal patients. Although infection prevention standards are
often not met in these settings, several studies have iden-
tified improvements are possible; for example, our own
team has demonstrated the value of quality improve-
ment programs to strengthen infection prevention stan-
dards [17, 18], while other study groups have shown the
implementation of clean closure trays and routine glove
changing can reduce SSI rates in this setting [32]. Further
investments in such programs paired with strengthening
of AMS protocols may offer one solution to improving
AMR in these settings. This may also point to a need for
physicians to communicate their perspectives on unnec-
essary postoperative prophylaxis with other team mem-
bers, as it could contribute to both informal and formal
practice changes. Evidence shows that hospitals provide
a setting in which healthcare professionals can relate to
each other, which can impact micro-level dimensions
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that then influence behaviors and everyday practice pat-
terns [30].

Several participants pointed towards a need for identi-
fying resistance patterns. More than 40% of countries in
Africa do not have available data on resistance patterns
[2]. Improving access to resistance patterns may improve
awareness of antibiotic resistance, as data in Ethiopia
is limited to several tertiary care centers. Additionally,
local antibiograms may help improve targeted treat-
ment of patients who do develop infections and reduce
overuse of broad spectrum antibiotics; however, antibio-
grams are resource intensive to develop and maintain and
early cessation of postoperative antibiotic prophylaxis,
which is common in this setting, can be done without
antibiograms.

In a qualitative study done in Kenya with 10 interviews
with hospital managers who had knowledge and experi-
ence on AMS [33], several similar themes were identi-
fied in Kenya as in this study: the importance of AMS
and the role of medicines and therapeutics committees,
who set hospital guidelines, and availability of an anti-
microbial formulary and usage surveillance systems [33].
While these interviews focus on hospital managers and
high-level planning efforts for AMS, and less on motiva-
tions/drivers for the current state of antibiotics use as in
the present study, we also found calls for increased com-
munication about prescribing decisions among team
members, and calls for resources such as strong guide-
lines, and improved infection prevention, all consistent
with ideas relayed by interviewees in the present study.
Calls for institutional guidelines are in keeping with find-
ings from a prior study on AMR in Addis Ababa, but
clearly barriers to implementing them still exist [34].
These studies, along with the present study, reiterate the
importance of multidisciplinary approaches and infec-
tion prevention as core components of AMS initiatives.
Furthermore, while a number of interviewees called for
further research to be done via randomized controlled
trials to inform the use of postoperative antibiotic pro-
phylaxis in this setting, observational data from LMICs
does not support its use for the prevention of SSI [12].
Along with implementing guidelines, improving educa-
tion on postoperative prophylaxis in LMICs will be an
important step forward and may address misconcep-
tions that prolonged prophylaxis can compensate where
IPC practices are poor. Even where data on resistance
patterns and antibiotic use are limited, developing local
guidelines may offer an opportunity to engage stakehold-
ers in discussion about growing concerns of AMR, pro-
vide the opportunity to strengthen AMS standards, and
promote accountability. Our team recently successfully
piloted a quality improvement intervention that used
hospital-based guideline development as part of a bun-
dled intervention to promote education on postoperative
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prophylaxis in LMICs and engage surgical teams in evi-
dence-based antibiotic prescribing practices [35]; further
implementation and evaluation is ongoing.

Engaging with multidisciplinary teams has been shown
to promote ownership of practice changes and sustain-
ability of behavior change [10]. In this study, nurses often
identified their role in advocating for discontinuing post-
operative prophylactic antibiotics. However, nurses had
different perspectives on the use of prolonged antibiotic
prophylaxis. Many favored extending antibiotics for lon-
ger courses, believing current courses were inadequate in
preventing infection, which may point to a gap in AMS
knowledge among this group. Nurses also identified a
lack of surgery-specific training, so further education
on surgical infection prevention and AMS best practices
may allow nurses to better engage in stewardship initia-
tives and understand evidence-based recommendations.
Clinical pharmacists were also identified as important to
creating accountability to AMS processes; however, in
many cases they were not available or not involved in this
capacity. Finally, because poor IPC practices were repeat-
edly identified as a driver of prolonging courses of antibi-
otics, hospital administration and leadership should also
be engaged in order to identify ways to strengthen IPC
systems. This also offers an opportunity for improved
education, where surgeons who are familiar with evi-
dence-based infection prevention practices can dedicate
efforts towards strengthening those as an alternative to
giving prolonged antibiotic prophylaxis. Our findings
also underscore the need for engagement in stewardship
efforts among different levels of hospital staff. As stew-
ardship efforts are devised and implemented in settings
like Addis Ababa, a wide variety of stakeholders should
be engaged [36].

Finally, while several interventions have demonstrated
the ability to strengthen IPC practices and improve AMS
[17, 18, 31, 34], investment in such programs is needed.
Policy changes at both national and international levels
may also be warranted, as AMR continues to be one of
the world’s most important public health threats [37].

Strengths and limitations

We did not have the capacity to test the interview guide
with subjects before use, which could have resulted in a
better structure or important feedback. Interview partici-
pants were limited to academic referral hospitals in Addis
Ababa and could have created a sampling bias. These
hospitals are relatively higher resourced than district hos-
pitals or hospitals located in more rural areas, and sur-
geons and nurses training or working in these hospitals
often have specialty training and may be more likely to
have personal experience in conducting research. How-
ever, they may be lower resourced than private hospitals,
and conclusions made here may not be representative of
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practices there. Additionally, we used purposive maxi-
mum variation sampling, with a number of individuals
selected for interviews who were acquainted with sev-
eral authors and may have been more likely to participate
based on their personal connections. However, it is com-
mon that many surgeons in Addis Ababa work at several
hospitals and know one another. Notably, there were no
female surgeons included in this study, which may reflect
a shortage of women in the field in Ethiopia. One female
surgeon was contacted to participate, but was unavail-
able at the times requested. This could also be partly due
to using a purposive maximum variation sampling tech-
nique and knowing of fewer female surgeons to contact.
However, it is possible the lack of female surgeons may
influence the diversity of responses. Additionally, our
sample was confined to surgeons and nurses, and it is
possible that different healthcare professionals, such as
clinical pharmacists and general practitioners, could have
offered a different perspective. We were able to recruit 25
surgeons and nurses, and qualitative research methodol-
ogy suggests this was sufficient to reach thematic satura-
tion [19].

Furthermore, participants may have been affected by
response bias based on the interview structure, or an
inclination to respond in a way the interviewers were
expecting. As much as possible, this effect was mitigated
by the use of neutral phrasing of interview questions. As
many participants were connected in some way profes-
sionally to team members, they may have been hesitant to
freely express their views or felt pressured to give socially
acceptable answers. In addition, nurses were interviewed
accompanied by a translator who was a physician, and
this may have biased their responses to be more positive
towards physician leadership and multidisciplinary team
dynamics. Additionally, the translator was not sworn or
trained specifically for work as an interpreter, which may
have impacted the accuracy of translation. Future studies
should include a broader range of participants.

Apart from noted limitations, a concerted effort was
made by the research team to sample from a wide vari-
ety of types of surgeons and nurses, in order to provide
the best possible proxy of these professional communi-
ties. Care was taken to bring up findings from the inter-
views to the team as they progressed to revise interviews
as necessary and ensure cohesiveness of data collected.
Additionally, when ambiguities arose in the interviews,
attempts were made by the interviewer to clarify points
through follow-up questions. Any remaining ambiguities
in the data were discussed by the research team during
the coding process and were excluded from the analysis
where appropriate.

The areas that we have highlighted are not only rel-
evant to sites in Addis Ababa, but point towards the
impact of context specific factors relevant in LMICs
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where variation in resources and culture are important
considerations in implementing AMS quality improve-
ment programs. While we cannot immediately general-
ize these findings outside of Ethiopia or beyond urban
settings, they are consistent with the experiences of our
authors who live and work in Ethiopia. Lastly, although
other LMIC hospitals may have commonalities, there is
still wide variability even within LMIC hospitals, which
points to the need for similar studies to be done else-
where [38].

Conclusions

The findings of this study highlight the importance of
poor IPC practices as a key contributor to antibiotic over-
prescribing. While implementing IPC practices in LMICs
can be challenging, improvements have been demon-
strated by improving adherence with infection prevention
standards [17, 18] and implementing low cost interven-
tions such as clean closure trays and routine glove chang-
ing [6]. These initiatives aimed at strengthening surgical
antisepsis should be integrated into AMS initiatives at
the regional, national, and interventional level, as surgi-
cal prophylaxis is a significant proportion of antibiotics
prescribed globally. Emphasizing IPC strengthening may
address the underlying cause of antibiotic overprescrib-
ing. Study participants identified a lack of standardiza-
tion in determining who may benefit from prolonged
antibiotic prophylaxis. In many cases, participants sug-
gested that developing guidelines might strengthen stew-
ardship practice and curb antibiotic resistance; in several
cases they made these suggestions unprompted, early in
the interview, prior to being asked targeted questions on
these topics. However, many interviewees felt interna-
tional guidelines failed to meet the challenges of the local
context, and there was a marked knowledge gap regard-
ing the national guidelines. Even within LMIC settings,
prolonged postoperative antibiotic prophylaxis has not
been shown to reduce SSI [12]; engaging stakeholders
in the development of local, context-appropriate guide-
lines based on both international and locally-generated
evidence may present one strategy to improve surgical
AMS. Misconceptions about the utility of postoperative
prophylaxis in SSI prevention was stated by a number of
interviewees - this emphasizes a need for further educa-
tion in this area. There is a need for continuous training
informed by behavior change principles, partly to address
the noted inflexibility of some of the more senior sur-
geons, and also nurses, on appropriate IPC standards and
antibiotics utilization. The findings of this study point
to a need to engage multidisciplinary teams in strength-
ening AMS efforts and guidelines in their settings, and
increased efforts to investigate this area further, so that
AMR is prioritized by policymakers on a national level.
Further research applying behavior change, educational
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initiatives on AMS, and IPC strengthening to these set-
tings is needed to curb AMR in this region.
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