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ABSTRACT 1 
Background: Community health care accounts for the vast majority of antibiotic use in 2 
Europe. Given the threat of antimicrobial resistance (AMR), there is an urgent need to 3 
develop new antimicrobial stewardship (AMS) interventions in primary care that could involve 4 
different health care providers including community pharmacists. This study aimed to explore 5 
the perceptions, currents practices and interventions of community pharmacists regarding 6 
antimicrobial stewardship. 7 
Methods: Semi-structured qualitative interviews were conducted with community 8 
pharmacists in France. Participants were recruited through a professional organization of 9 
community pharmacists combined with a snowballing technique. Interviews were audio 10 
recorded, transcribed and analyzed using thematic analysis. The Consolidated Framework 11 
for Implementation Research was used while developing the interview guide and carrying out 12 
thematic analysis. 13 
Results: Sixteen community pharmacists participated. All the respondents had good 14 
awareness about antimicrobial resistance and believed community pharmacists had an 15 
important role in tackling AMR. Some barriers to community pharmacists’ participation in 16 
AMS were identified such as difficult interactions with prescribers, lack of time and lack of 17 
access to patient medical records and diagnosis. Increased patient education, audits and 18 
feedback of antibiotic prescribing, increased point-of-care testing and delayed prescribing 19 
were interventions suggested by the pharmacists to improve antibiotic use in primary care. 20 
Strategies cited by participants to facilitate the implementation of such interventions are 21 
increased pharmacist-general practitioner collaboration, specialized training, clinical decision 22 
support tools as well as financial incentives.  23 
Conclusions: This study suggests that community pharmacists could play a greater role in 24 
infection management and AMS interventions. Further interprofessional collaboration is 25 
needed to optimize antibiotic prescribing and utilization in community health care. 26 
 27 
Keywords: Antibiotic stewardship, community pharmacists, primary care, implementation 28 
research, Consolidated Framework for Implementation Research 29 
 30 
 31 
KEY POINTS 32 
 33 
• Community pharmacists are well-positioned and well-regarded health care providers 34 
who could play a greater role in the management of common infections and antimicrobial 35 
stewardship in primary care.  36 
• This article identifies several opportunities for antimicrobial stewardship interventions 37 
in community pharmacies despite some barriers, both internal and external to the pharmacy 38 
environment. 39 
• Our findings highlight multiple facilitators that could support the successful 40 
implementation of antimicrobial stewardship activities into community pharmacy practice. 41 
 42 
 43 
INTRODUCTION 44 
 45 
Background 46 
 47 
Antimicrobial resistance (AMR) is a major public health concern, listed by the World Health 48 
Organization (WHO) in 2019 as one of the ten threats to global health [1]. AMR is indeed 49 
responsible each year for more than 700,000 deaths worldwide and 25,000 deaths in Europe 50 
[2]. More than 10 million deaths per year worldwide and beyond 100,000 billion dollars 51 
economic loss are predicted by 2050 if antibiotic resistance continues to grow [3]. The 52 
emergence of AMR and the scarce development of new antibiotics could lead in the near 53 
future to a lack of effective antibiotics. Excessive and inappropriate antibiotic use are major 54 
drivers of the development of antibiotic resistance worldwide [4–6].  55 
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 56 
For the last 20 years, antimicrobial stewardship (AMS) has been one of the pillars of the fight 57 
against antibiotic resistance, along with infection control. Antimicrobial stewardship programs 58 
(ASPs) have been introduced in response to the threat of AMR with the aim to optimize 59 
antibiotic use and to improve the quality of infection care [7,8]. ASPs’ effectiveness has been 60 
demonstrated in both hospital and community settings [9,10], with evidence of decreased 61 
antibiotic treatment duration, reduced length of hospital stay and reduced incidence rates of 62 
colonization and infection with resistant bacteria [9,11,12]. ASPs often consist of various 63 
components, such as improved microbiological diagnosis with enhanced collaboration 64 
between clinical and microbiological teams, prospective audit and feedback on antibiotic 65 
prescribing, prescriber education and training as well as clinical decision support at the point-66 
of-care [8–10]. Despite being widely implemented in hospital settings, ASPs remain rare in 67 
primary care settings. However, in Europe, primary care accounts for more than 90% of total 68 
antibiotic consumption [4]. Community-based physicians and especially general practitioners 69 
(GPs) are therefore the main prescribers of antibiotics. Given the major volume of antibiotic 70 
misuse in primary care and the threat of AMR, there is an urgent need to identify and 71 
develop new interventions to improve antibiotic use in the community.  72 
 73 
The use of antibiotics in primary care involves several health professionals, including 74 
community pharmacists. In addition to being medication experts, community pharmacists are 75 
often the most accessible and available health care providers to patients. Community 76 
pharmacists are often patients’ first point of contact and thus play a key role in patients’ self-77 
management of infections and GP referral. In addition, they are often the last health 78 
professional seen by patients before treatment initiation, making them the ideal provider to 79 
educate patients about appropriate medication use. Most community pharmacies also benefit 80 
from being located close to patients. In France, the French Directorate for Research, Studies, 81 
Evaluation and Statistics (DREES) reported that community pharmacies are among the most 82 
evenly distributed health services [13]. In addition, the scope of community pharmacy 83 
practice in several countries has been expanding in recent years, incorporating vaccine 84 
administration [14,15], point-of-care testing [16] and the provision of antibiotics without 85 
medical consultation under specific conditions [17]. For instance, in the United Kingdom, 86 
community pharmacists have to ability to supply antibiotics without individual medical 87 
prescription for uncomplicated urinary tract infections (UTIs) under patient group directions 88 
(PGDs) [18]. The recent expansion of community pharmacists’ services could lead to an 89 
enhancement of their role in AMS, as is the case in some countries. Several studies, 90 
including nationwide surveys [19,20], qualitative studies [21,22] and one scoping review [23] 91 
have explored the knowledge, attitudes and practices of community pharmacists towards 92 
AMS. These studies demonstrated overall good knowledge and awareness of antibiotic 93 
misuse and AMR among community pharmacists as well as the practice of AMS by some 94 
pharmacists. Examples of AMS practices adopted by pharmacists included educating 95 
patients about infections and antibiotic use, providing self-care advice and reviewing 96 
prescriptions for compliance with guidelines. 97 
 98 
However, the implementation of AMS practices is often complex due to contextual barriers 99 
resulting in limited adoption of best practices by health care professionals [24]. These 100 
barriers may be structural, organisational or cultural, such as lack of financial and human 101 
resources or lack of acceptability by providers. These obstacles are even more significant in 102 
primary care [24]. Indeed, the implementation of AMS interventions in primary care faces 103 
specific challenges, such as infrequent training [25,26], lack of time [27], uncertain diagnosis 104 
[27], lack of systematic follow-up [27,28] or pressure to prescribe from patients or patients’ 105 
family members [27–29].These challenges are barriers to the successful implementation of 106 
interventions and the adoption of improved practices by practitioners. In addition, many 107 
interventions found to be effective in public health research fail to achieve significant patient 108 
benefit outcomes in real-life practice. Public health interventions researchers recognize the 109 
need to assess not only the outcomes of interventions but also their implementation process 110 
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to determine the extent to which interventions are effective in some specific contexts and can 111 
be transposed in other contexts. Theoretical frameworks have therefore been developed to 112 
help researchers understand common implementation constructs that can determine the 113 
successful implementation of interventions and how they apply in a specific context. The 114 
Consolidated Framework for Implementation Research (CFIR) is a comprehensive 115 
framework that identifies and specifies constructs from published implementation theories 116 
that are recognized to influence implementation positively or negatively [30]. The CFIR is 117 
composed of five major domains, including intervention characteristics, outer setting, inner 118 
setting, characteristics of individuals and implementation process [31]. The CFIR provides a 119 
pragmatic framework for approaching complex, multi-level and multi-stakeholder settings 120 
such as primary care settings.  121 
 122 
Objectives 123 
The main purpose of this study was to use a theoretical framework to assess the feasibility 124 
and acceptability of implementing AMS interventions in the pharmacy setting. The use of a 125 
theoretical framework to target future antibiotic stewardship interventions is an innovative 126 
approach to understand this complex care setting at the individual, interpersonal and 127 
organizational levels. Additionally, we sought to determine specific barriers and facilitators to 128 
community pharmacists’ role in AMS, in order to identify strategies which could facilitate the 129 
implementation of future AMS interventions in pharmacies.  130 

  131 
MATERIAL AND METHODS 132 
 133 
Study design 134 
We conducted a qualitative study using in-depth semi-structured individual interviews. The 135 
study is reported in accordance with the Consolidated Criteria for Reporting Qualitative 136 
studies (COREQ) checklist [32] (see Additional file 1). 137 

 138 
Interview guide 139 
An interview guide was developed after reviewing previous published studies and CFIR 140 
theoretical constructs [31]. The interview guide consisted of twenty-three questions regarding 141 
participants’ current practices in infection management and in antibiotic dispensing, their 142 
general knowledge and perceptions on antibiotic resistance and antibiotic stewardship as 143 
well as their views on potential interventions to promote better antibiotic use in primary care. 144 
Interview questions included the following: “What information do you give to patients when 145 
dispensing antibiotics?” and “How do you think community pharmacists can improve 146 
antibiotic use?”. The interview guide was reviewed and validated by several AMS specialists 147 
and community pharmacists. The interview guide was additionally checked for face validity 148 
during two preliminary individual interviews with community pharmacists, resulting in minor 149 
adjustments regarding the order of the guide’s questions. The detailed interview guide is 150 
presented in the Additional file 2.  151 

 152 
Participant selection 153 
The participant selection was informed by theoretical sampling with inclusion of individuals 154 
working as a pharmacist in a community-based pharmacy in France. Individuals not 155 
practicing as community pharmacist in France or unable to speak French were excluded as 156 
study participants. For the purpose of obtaining a maximum variation sample in terms of 157 
sociodemographic status, we combined two recruitment methods. We recruited the majority 158 
of the respondents through a professional organization of community pharmacists, the 159 
“Union Régionale des Professionnels de Santé pharmaciens Île-de-France”. A snowballing 160 
technique and convenience sampling were used to recruit additional participants based on 161 
geographical proximity and availability. 162 

 163 
Data collection 164 
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An invitation letter describing the overall subject of the study was first sent to the “Union 165 
Régionale des Professionnels de Santé pharmaciens Île-de-France” organization who then 166 
disseminated it to their members through email. A detailed information sheet and a consent 167 
form were subsequently sent by mail to pharmacists who expressed interest in participating 168 
in the study following the first email. A face-to-face or videoconference interview was then 169 
arranged with pharmacists who consented to participate in the study. Given the ongoing 170 
COVID-19 pandemic, all interviews except one were conducted by videoconference using 171 
the Zoom application. All interviews were conducted in French by the first author over a four-172 
month period between February and May 2021 in the Parisian area, France. After informed 173 
oral and written consent was obtained from the participants, the interviews were audio 174 
recorded using a dictaphone. The socio-demographic data of each participant were collected 175 
at the end of each interview. Participant recruitment was continued until data saturation was 176 
obtained. No honorarium was provided to study participants.  177 
 178 
Data analysis 179 
 180 
Upon completion of the interviews, audio recordings were anonymized and transcribed 181 
verbatim using the automatic transcription software NVivo Transcription. Thematic analysis 182 
was carried out in the following steps: familiarization with the data, generating codes, 183 
searching for themes using an inductive approach, reviewing and organizing themes, and 184 
analyzing the results through the framework analysis method [33]. Two researchers (CD and 185 
NPS) each independently inductively coded all transcripts. The two researchers then 186 
collectively reviewed and reached a consensus about the application of themes through 187 
independent coding and group discussion. Data analysis was then conducted by one 188 
researcher (CD) using a deductive approach with comparison to previous literature and CFIR 189 
constructs [31]. Thematic analysis results were then reviewed and agreed upon by the whole 190 
research team. Upon completion of analysis, a workshop was held between two researchers 191 
and three other community pharmacists to present and discuss results from analysis. During 192 
this workshop, an open discussion was held following the presentation of the results to 193 
examine direct implications and opportunities for community pharmacy practice. A report was 194 
subsequently produced for which quotes from the interviews were selected and translated 195 
into English by two researchers. The open-source software R for Statistical Computing was 196 
used to analyze the participants' sociodemographic data.  197 
 198 
 199 

RESULTS 200 
 201 
Sample characteristics  202 
A total of 16 interviews were conducted. The mean length of the interviews was 43 minutes. 203 
The characteristics of the participants are detailed in Table 1. Half of the participants were 204 
women and mean age was 49 years old. The majority of the respondents held the position of 205 
pharmacy managers and had more than 20 years of community pharmacy experience. 206 
However, the characteristics of the community pharmacies where the participants practiced 207 
varied. Indeed, of all pharmacy participants, 3 practiced in rural areas while 7 practiced in 208 
neighbourhood pharmacies and 6 in city centre pharmacies. Among the study participants, 3 209 
practiced in low-income neighbourhoods.  210 
 211 
Thematic analysis 212 
Thematic analysis yielded 6 main themes, which are detailed as follows. 213 

 214 
1) Perceptions on AMR and inappropriate antibiotic use 215 

The majority of the respondents reported good knowledge and awareness about AMR, for 216 
which they credited the initial training curriculum for pharmacists. 217 
 218 
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All respondents reported being frequently confronted with inappropriate antibiotic prescribing 219 
by GPs and dentists as well as patient antibiotic misuse. Participants’ perceptions towards 220 
inappropriate antibiotic use in the community are summarized in Table 2. The majority of 221 
participants cited a lack of knowledge and false beliefs among patients, contributing to 222 
prescribing pressure on prescribers and dispensing pressure on pharmacists as well as self-223 
medication with antibiotics and a lack of compliance with antibiotic prescriptions from 224 
patients. 225 
 226 
“I think it’s a really big pressure on GPs. I think there are times when they wouldn't prescribe 227 
antibiotics or they would delay prescribing and they can't.” (P8) 228 
“We also have patients demanding antibiotics when it’s not appropriate like when people tell 229 
us: "I would like an antibiotic because I have a sore throat".” (P12) 230 
“Patient compliance is the real issue. If you look at it closely, a lot of patients don’t take 231 
antibiotics for the prescribed duration.” (P12) 232 
 233 
All study participants believed community pharmacists had an important role to play in 234 
tackling AMR. Some pharmacists described having been involved in AMS activities, including 235 
per-unit antibiotic dispensing, rapid strep testing, delayed antibiotic prescribing or relying on 236 
clinical decision support systems (CDSSs) for checking antibiotic prescriptions compliance 237 
with guidelines. 238 
 239 
“Absolutely, pharmacists have to be involved.” (P11) 240 
 241 

2) Current practices in the management of infections  242 
Many study participants reported patients often first seek advice and treatment from 243 
community pharmacists when showing early signs of infection before medical consultation. 244 
According to the respondents, the most frequent infectious situations for which patients 245 
consult community pharmacists are urinary tract infections, dental infections and upper 246 
respiratory tract infections. When asked about how they manage infections, participants 247 
reported different courses of action and patient care trajectories depending on the cause of 248 
infection (e.g. viral, bacterial), the patient profile (e.g comorbidities, patient history), the 249 
clinical presentation (e.g severe or atypical presentation) and the time from onset of 250 
symptoms. Subsequent management is summarized in Figure 1. For instance, when faced 251 
with patients presenting symptoms suggestive of viral infection such as nasopharyngitis, the 252 
vast majority of participants described providing self-care advice, combined with over-the-253 
counter (OTC) medication, without systematic referral to a GP. 254 
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 255 
Figure 1: Community pharmacists’ initial approach of common infections 256 
GP: General practitioner; OTC: Over-the-counter 257 
 258 

3) Current antibiotic dispensing practices 259 
Regarding the dispensing process, the majority of participants described usually questioning 260 
patients about the physician’s diagnosis as well as their medical history and usual treatment. 261 
Most participants also reported systematically assessing clinical safety parameters like 262 
allergies or drug interactions with the help of pharmacy management systems. Many 263 
participants also stated that they screened prescriptions for prescribing errors and 264 
compliance with guidelines. In addition, the majority of respondents viewed dispensation as 265 
the appropriate time to raise patient awareness about the importance of medication 266 
adherence, especially the duration and dosage of treatment.  267 
 268 
“We make sure to write down the dosage and we tell them: “Even if symptoms get better 269 
after three days, you have to go through with the treatment (…)"» (P13) 270 
 271 
They also reported that they usually provide information on the expected adverse effects of 272 
treatment. Participants described occasional interactions with prescribers regarding 273 
prescribing errors, especially allergies, drug interactions as well as inappropriate antibiotic 274 
selection, dosage or duration. 275 
 276 

4) Barriers to community pharmacists’ participation in AMS 277 
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Several barriers to community pharmacists’ role in current and future AMS activities were 278 
cited by the participants, as presented in Table 3. More than half of the participants 279 
recognized the lack of access to medical diagnosis and patients’ medical records as a major 280 
barrier to pharmacists’ screening of prescriptions for guideline compliance. 281 
 282 
“(…) sometimes we lack information about the situation because some patients are not able 283 
to tell us the reason why their physician prescribed an antibiotic (…)” (P15) 284 
 285 
Complicated interactions with GPs and prescribers’ lack of acceptability to accept 286 
questioning or potential changes to prescriptions were another important barrier to the 287 
implementation of audits and feedback on the quality and safety of antibiotic prescriptions by 288 
pharmacists (n=8/16, 50%). 289 
 290 
“I tell you, sometimes when pharmacists call doctors about inappropriate dosage, some 291 
doctors will agree to change the prescription but others will tell us to go through with their 292 
prescription and supply the inappropriate dosage anyway.” (P6) 293 
 294 
Pharmacists’ lack of time (n=6/16, 38%) and lack of expertise on infections (n=5/16, 31%) 295 
were also mentioned by some participants as well as pharmacy staff’ lack of qualifications to 296 
perform AMS activities (n=5/16, 31%). 297 
 298 

5) Facilitators to community pharmacists’ participation in AMS 299 
Multiple enablers intrinsic to the pharmacy profession as well as potential levers for future 300 
interventions that may facilitate their role in patient management and the appropriate use of 301 
antibiotics were also described by the participants. They are listed in Table 3. Most 302 
participants recognized as intrinsic assets the fact that community pharmacists are well-303 
positioned (n=11/16, 60%), knowledgeable (n=7/16, 44%) providers as well as well-regarded 304 
health professionals by service users (n=5/16, 31%).  305 
 306 
According to respondents, community pharmacists’ trust relationship with patients (n=11/16, 307 
69%) and their direct involvement in antibiotic supply for the community give them leverage 308 
to raise patient awareness about AMR and antibiotic use.  309 
 310 
“Our interactions with patients are a bit more informal, which makes it easier to build rapport 311 
and raise awareness.” (P15) 312 
“People talk to pharmacists easily. I think they trust us and they listen to us. Besides, we 313 
usually take the time for people who come in.” (P4) 314 
 315 
Among levers that could be implemented to facilitate pharmacists’ role in AMS interventions, 316 
over half the participants named the development of collaborative relationships with GPs. 317 
Nearly 70% of respondents also stressed the importance of implementing clear policies and 318 
protocols to support pharmacists’ involvement in AMS activities. In addition, half the 319 
respondents emphasized the value of continuing education for community pharmacists to 320 
update their knowledge of prescribing guidelines and infection management.  321 
 322 
“But it would need for pharmacists to be well trained on these topics. For many of my 323 
colleagues, I think trainings go back a long way so it would be necessary for them to do 324 
training. But I think a lot of pharmacists would agree to participate in trainings.” (P7) 325 
 326 
Another facilitator mentioned by nearly a third of the participants was the change in mentality 327 
among younger generations of GPs. According to several study participants, younger GPs 328 
are more favorable toward pharmacists' uptake of non-traditional roles and generally more 329 
inclined to interprofessional cooperation. 330 
 331 
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Furthermore, as part of integrating a methodological framework in this study, barriers and 332 
facilitators identified through analysis were systematically compared and linked to the 333 
corresponding CFIR constructs as well as to the levels to which these implementation factors 334 
refer. These findings are presented in Table 4. Among the factors that may influence the 335 
implementation of interventions, main facilitators include pharmacists' personal 336 
characteristics and their relationship with service users as well as their general position 337 
within the community and care pathway. External characteristics, namely pharmacy 338 
organization, policies and communication networks, are other key factors that may impact 339 
the feasibility of pharmacists’ participation in AMS interventions. 340 
 341 
 342 

6) Potential AMS interventions in community pharmacies 343 
Several opportunities for AMS interventions in community pharmacies were mentioned by 344 
the study participants, one of which is increasing patient education about the rational use of 345 
antibiotics (n=15/16, 96%) during infection consultation and antibiotic dispensing at the 346 
pharmacy. For example, educational and training materials, such as leaflets, could support 347 
and further enhance current education practices. Such improved patient education may 348 
reduce patients’ expectations to receive antibiotics for common viral infections and therefore 349 
decrease the pressure on GPs to prescribe antibiotics. It may as well improve patients’ 350 
adherence to antibiotic therapies. 351 
 352 
“(…) that's where pharmacists’ role comes into play. Because we know which patients are 353 
always demanding for antibiotics, we can try to educate them.” (P3) 354 

 355 
Another intervention discussed during the interviews was for pharmacists to conduct audits 356 
of antibiotic prescribing with feedback to prescribers, although some participants expressed 357 
concerns about the acceptability of GPs and the feasibility of this kind of interventions without 358 
pharmacists’ access to medical diagnosis. Nevertheless, the majority of respondents 359 
believed the implementation of CDSSs in pharmacies to display clinical practice guidelines 360 
could support pharmacists’ prescription screening and assist potential audits of antibiotic 361 
prescribing in pharmacies. Some participants stressed the importance of integrating such 362 
tools with pharmacy management software. 363 
 364 
“If pharmacists check every prescription and they have to go and find the official guidelines 365 
themselves, it's too difficult. But if we had a tool that could help us check compliance with 366 
guidelines after supplying information then there would be a double check, which is always 367 
better.” (P2) 368 
“But then, I think that with electronic tools, there are simple things that can be set up. With 369 
management software for example, there are ways of setting up pop-ups with decision trees 370 
or queries.” (P4) 371 
 372 
All participants were confident in the ability of pharmacists to prescribe and dispense 373 
antibiotics without medical consultation for the treatment of uncomplicated infections such as 374 
uncomplicated cystitis or streptococcal pharyngitis. Moreover, many participants pointed out 375 
the patient benefits that such interventions could have. 376 
 377 
“I think given the current difficult access to care for some patients, it could be beneficial in 378 
some situations. But it should not be fully open. We need decision trees. We need a clear 379 
framework. I think in many cases it would allow for quick treatment of infection.” (P4) 380 
 381 
In addition, some participants (n=4/16, 25%) highlighted the need for increased point-of-care 382 
testing in community pharmacies, namely urine dipstick and rapid strep testing, to optimize 383 
patient triage and prioritize patient referral to GPs for infections requiring antibiotic therapy. 384 
Some participants (n=4/16, 25%) also stressed the benefits of having patients returning 385 
leftover antibiotic tablets to reduce self-medication. 386 
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 387 
DISCUSSION 388 
 389 
Main findings 390 
This qualitative study, guided by the CFIR, explores French community pharmacists’ 391 
perceptions about the implementation of AMS interventions in community pharmacy practice. 392 
The findings suggest that French community pharmacists are well-aware of AMR and 393 
antibiotic misuse in the community. Moreover, participants expressed strong interest in 394 
playing a bigger role in the management of common infections and in participating in AMS by 395 
incorporating AMS practices targeting prescribers and users into their practice. However, 396 
several barriers to implementing such activities into community pharmacy practice were cited 397 
during the interviews, such as lack of access to medical diagnosis, difficult interactions with 398 
GPs, lack of time and lack of specialized knowledge regarding the management of infections. 399 
These barriers go beyond the individual characteristics of pharmacists and relate to the 400 
overall organization of community pharmacies and primary care. It is worth mentioning that 401 
the interactions between community pharmacists and GPs were described as a barrier as 402 
well as a facilitator when an informal collaborative framework existed between the health 403 
care professionals. Similarly, some of the facilitators mentioned, such as continuing 404 
education and specialized training and the implementation of clinical decision support tools in 405 
community pharmacies, could be promising strategies to remove the above-mentioned 406 
barriers. In addition, the implementation of Shared Medical Records in primary care may help 407 
to address community pharmacists’ lack of information regarding medical diagnosis by 408 
allowing easy information sharing between community pharmacists and physicians. 409 
 410 
The barriers and facilitators identified during the interviews were systematically linked the 411 
theoretical constructs listed in the CFIR. Participants suggested potential facilitators for 412 
interventions that confirmed validated recommendations such as the Expert 413 
Recommendations for Implementing Change (ERIC) [34,35]. For instance, as far as 414 
interpersonal relations are concerned, ERIC strategies recommend creating an alliance and 415 
organizing local discussions [35]. As for overcoming organizational barriers, ERIC strategies 416 
suggest involving administrative structures and creating incentives [35]. 417 
 418 
Among the opportunities for AMS suggested by the participants, one can note the expansion 419 
of community pharmacists’ prescribing rights. The positive effects of expanding prescribing 420 
for community pharmacists were especially expressed by the participants that worked in rural 421 
pharmacies. Furthermore, these pharmacists also expressed that they often felt compelled to 422 
refer patients with signs of bacterial infections to hospital emergency departments or to 423 
dispense antibiotics without prescription, given the lack of GPs in rural areas. A legislated 424 
right for pharmacists to supply certain antibiotics without medical consultation in specific 425 
conditions like non-complicated UTIs or bacterial pharyngitis could benefit to populations 426 
lacking access to primary care services. Given the evenly distribution and the extended 427 
hours of community pharmacies, a prescribing role for pharmacists could allow for overall 428 
better access to infection care outside opening hours of general practices. Moreover, it could 429 
also help to reduce delays in infection care by simplifying the care pathway and reduce GPs’ 430 
workload. 431 
 432 
The impact of the COVID-19 health crisis on the community pharmacist profession can also 433 
be discussed. Indeed, community pharmacists have played a major role in the frontline 434 
primary care response to the pandemic by educating the general public about SARS-CoV2 435 
infection and COVID-19 vaccines, performing rapid antigen testing [36] and administering 436 
COVID-19 vaccines in pharmacies [37]. The COVID-19 pandemic has highlighted the 437 
capacity of community pharmacists to uptake non-traditional roles and to provide key public 438 
health care services. One could therefore hypothesize that the recent health crisis has 439 
enhanced the position of pharmacists in the primary health care system and the public 440 
opinion, paving the way for increased role in AMS.  441 
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 442 
Comparison with existing literature 443 
The barriers and facilitators that we identified in this study are similar to those found in two 444 
qualitative studies conducted in the United Kingdom [21,22]. Those two studies also 445 
considered community pharmacists’ inability to conduct clinical examinations at the 446 
pharmacy, the lack of human resources and language barriers between pharmacists and 447 
patients as potential barriers to community pharmacists’ participation in AMS. Another 448 
obstacle to the implementation of AMS in pharmacies, identified by Jones et al. [21], is the 449 
lack of understanding of the concept of antimicrobial resistance by patients. In one 450 
systematic review of pharmacists' knowledge, perceptions and practices regarding 451 
antimicrobial stewardship, Saha et al. found that pharmacists' opinion towards AMS 452 
interventions were positive in most studies [23]. However, two studies in that review 453 
pinpointed that this opinion varied according to pharmacists’ qualifications and professional 454 
experience. More educated and experienced pharmacists were more likely to be favorable to 455 
AMS interventions in the pharmacy. In addition, that review found that only 30% of 456 
pharmacists routinely checked antibiotic prescriptions for guideline compliance. In addition, 457 
the authors of that review and those of one of the qualitative studies [22] considered financial 458 
incentives and remuneration for AMS activities as important levers for the successful 459 
implementation of AMS interventions in community pharmacies. 460 
 461 
Strengths and limitations  462 
This study has several strengths, one of which is the variety of the participants’ 463 
sociodemographic profile. This variety was likely obtained thanks to our combination of two 464 
participant recruitment methods. We are confident that this profile diversity helped capture 465 
the diversity of French community pharmacists’ perspectives and practices. In addition, our 466 
collaboration with a professional organization of pharmacists allowed for triangulation of the 467 
results during a workshop between the researchers and community pharmacists from the 468 
organization. Another strength of this study is the use of a validated methodological 469 
framework for the development of the interview guide and thematic analysis. Indeed, the 470 
integration of an implementation framework into this research allowed us to consider specific 471 
cultural characteristics of the primary health care setting and enabled us to identify 472 
interventions that are specifically tailored for the pharmacy setting. Additionally, it helped 473 
determine implementation strategies to support the implementation of such interventions 474 
thanks to existing expert recommendations [34].” 475 
 476 
Several limitations can be discussed, such as the existence of a recruitment bias regarding 477 
the participant selection. Indeed, one can assume that pharmacists that were willing to 478 
participate in this study viewed AMR as an important matter and were prompt on being 479 
involved in improvement opportunities. Moreover, this study focused on the perceptions and 480 
attitudes of community pharmacists. These perceptions may not be representative of all 481 
primary health care providers and stakeholders. We believe the perspectives of other 482 
stakeholders like service users and other primary health care professionals should also be 483 
explored to properly assess the feasibility and acceptability of AMS interventions in primary 484 
care. Further research should especially focus on exploring the views of GPs on 485 
pharmacists’ involvement in AMS interventions as their collaboration is a key factor in the 486 
successful implementation of future AMS interventions. In addition, this study exclusively 487 
focused on the French primary care setting and these results therefore may not be directly 488 
generalizable to different health care systems or settings. 489 
 490 
 491 

CONCLUSIONS 492 

 493 
This study suggests that community pharmacists’ skills and position in the community are 494 
underutilized while the current scope of community pharmacy practice has room for more 495 
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interventions to improve infection management and the rational use of antibiotics. 496 
Community pharmacists’ pharmaceutical expertise as well as their accessibility and close 497 
relationship with patients could promote a better utilization of antibiotics by patients and 498 
prescribers. Potential facilitators for the effective and sustainable implementation of AMS 499 
interventions in community pharmacies are increased GP-pharmacist collaboration, 500 
specialized training and Shared Medical Records. Multiple AMS components could be 501 
routinely practiced by community pharmacists such as increased patient education through 502 
educational materials, increased point-of-care testing and delayed prescribing. Multi-faceted 503 
AMS interventions, tailored to the community pharmacy setting and based on 504 
interprofessional cooperation, must be implemented and evaluated. 505 
 506 
 507 
Additional materials 508 

 509 
Additional file 1: COREQ checklist (pdf) 510 

 511 
Additional file 2: Interview guide (docx) 512 
 513 
 514 
LIST OF ABBREVIATIONS 515 
 516 

AMR: Antimicrobial resistance  517 

AMS: Antimicrobial stewardship 518 

ASP: Antimicrobial stewardship program 519 

CDSS: Clinical Decision Support System 520 

CFIR: Consolidated Framework for Implementation Research 521 

ERIC: Expert Recommendations for Implementing Change 522 

GP: General practitioner 523 

ID: Infectious diseases 524 

PGD: Patient group direction  525 

OTC: Over-the-counter 526 

UTI: Urinary tract infection 527 
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Table 1: Sociodemographic characteristics of participants 

Sociodemographic characteristics n = 16 (%) 

Community pharmacists  
Gender  

Male 8 (50) 
Female 8 (50) 

Age (years)   

< 30  3 (19) 

30–39  1 (6) 
40–49  3 (19) 
50–59  8 (50) 
≥ 60  1 (6) 

Job title  
Pharmacist manager 12 (75) 
Assistant pharmacist 4 (25) 

Community pharmacy practice experience (years)  

< 10  4 (25) 

10–19  3 (19) 
20–29  5 (31) 
≥ 30  4 (25) 

Community pharmacy practice  
Number of pharmacists at the pharmacy (full-time 
equivalent) 

 

≤ 2 8 (50) 

> 2 8 (50) 

Number of pharmacy staff at the pharmacy (full-time 
equivalent) 

 

≤ 2 7 (44) 

> 2 9 (56) 

Pharmacy structure  
Group    11 (69) 
Independant   5 (31) 

Current practice location  
Neighbourhood pharmacy  7 (44) 
City centre pharmacy   6 (37) 
Rural pharmacy    3 (19) 

 

 



Table 2: Community pharmacists’ perceptions regarding patients’ and prescribers’ 
inappropriate antibiotic use 
 

AMR: antimicrobial resistance; GPs: general practitioners 
 

Community pharmacists’ perceptions n = 16 (%) 

Inappropriate patient behavior regarding antibiotics  
Pressure on pharmacists to dispense antibiotics without prescription 10 (63) 

Lack of knowledge regarding AMR and antibiotic use 7 (44) 
Pressure on GPs to prescribe antibiotics  7 (44) 

Non-adherence to dosage or duration of prescribed antibiotics 6 (38) 
Self-medication with antibiotics 6 (38) 

Inappropriate antibiotic prescribing practices  
Inappropriate prescribing regarding choice of antibiotic 6 (38) 
Inappropriate prescribing regarding antibiotic dosage 5 (31) 

Over-prescription of antibiotics in situations when not required  5 (31) 
Improvement of prescribing practices in recent years 3 (19) 
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Table 3: Barriers, facilitators and potential levers to community pharmacists’ participation in 
AMS  

 

Barriers  n = 16 (%) 

Lack of access to medical diagnosis and records  11 (69) 
GPs’ lack of acceptability of pharmacists’ prescription review  8 (50) 

Lack of time  6 (38) 
Pharmacists’s lack of specialized knowledge on ID and AMS  5 (31) 

Pharmacy staff’s lack of skills and qualifications  5 (31) 
Difficulties in reaching GPs  3 (19) 

Facilitators 
Levers for future 

AMS interventions 
n = 16 (%) 

Accessibility and availability of pharmacists/First point of contact  11 (69) 
Trust relationship with patients  11 (69) 

Implementation of CDSSs in pharmacies  11 (69) 
Policies and legal framework for pharmacists’ AMS activities  11 (69) 

Enhanced interprofessionnal collaboration with GPs  9 (56) 
Specialized training in ID and AMS/Continuing training  8 (50) 

Experience and expert knowledge about medication  7 (44) 
General public’s positive opinion towards pharmacists  5 (31) 

Younger GPs’ positive opinion towards GP-pharmacist collaboration  5 (31) 
No appointment required for consultation in pharmacies  5 (31) 

Use of pharmacy management systems for decision support  5 (31) 
Public information and awareness campaigns on AMS  4 (25) 

Long opening hours in pharmacies  4 (25) 
Patient knowledge and cross-disciplinary approach  4 (25) 

Financial incentives/Reimbursement models  3 (19) 
Last health professional contact before treatment initiation  3 (19) 

Availability of Shared Medical Records in pharmacies  2 (13) 

AMS: antimicrobial stewardship; CDSSs: Clinical Decision Support Systems; GPs: general practitioners; 
ID: infectious diseases 

 

 



Table 4: Synthesis of barriers and facilitators to community pharmacists’ participation in AMR and corresponding CFIR constructs 

AMS: antimicrobial stewardship; CFIR: Consolidated Framework for Implementation Research; CDSSs: Clinical Decision Support Systems; GPs: general 
practitioners; ID: infectious diseases 

Levels Barriers Facilitators Constructs CFIR 

Community pharmacists 
Pharmacy staff’s lack of skills and qualifications 

Pharmacists’s lack of specialized knowledge on ID 
and AMS 

Continuing training/Specialized training in ID and AMS Learning Climate 

  Experience and expert knowledge about medication Self-efficacy 
  Patient knowledge and cross-disciplinary approach Other Personal Attributes 

Relationship with users  Accessibility and availability of pharmacists/First point of contact Patient Needs and Resources 
  Last health professional contact before treatment initiation Patient Needs and resources 

  Trust relationship with patients Patient Needs and resources 
  No appointment required for consultation in pharmacies Patient Needs and Resources 
  Long opening hours in pharmacies Patient Needs and Resources 

  General public’s positive opinion towards pharmacists Implementation Climate 
  Public information and awareness campaigns on AMS External policies and incentives 

Relationship with GPs 
GPs’ lack of acceptability of pharmacists’ 

prescription review 
Younger GPs’ positive opinion towards GP-pharmacist collaboration Implementation Climate 

 Difficulties in reaching GPs Enhanced interprofessional collaboration with GPs Networks and Communications 

Pharmacy policy and 

health system organization 
Lack of access to medical diagnosis and records Availability of Shared Medical Records in pharmacies Available Resources 

 Lack of time  Available Resources 

  Financial incentives/Reimbursement models 
Organizational Incentives and 

Rewards 
  Policies and legal framework for pharmacists’ AMS activities External Policies and Incentives 

  Implementation of CDSSs in pharmacies 
Access to Knowledge and 

Information 

  Use of pharmacy management systems for decision support 
Access to Knowledge and 

Information 




