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Introduction 

Antimicrobial resistance (AMR) has grown over the last 
few decades and is now recognised as one of the 
greatest public health threats of the 21st century 
(Munita & Arias, 2016). AMR has widespread 
consequences with ever increasing impact upon many 
global sectors such as health, food, sanitation, water, 
agriculture and the environment (Prestinaci et al., 
2015; Munita & Arias, 2016; Dadgostar 2019). Despite 
this knowledge and growing list of initiatives to tackle 

AMR, the expansion of global AMR does not appear to 
be decelerating at pace (Dadgostar, 2019).  

Without sustained efforts and effective interventions 
to reduce AMR, treating infections and infectious 
diseases will become even more challenging. Treatable 
conditions, such as urinary tract infections and 
pneumonia, will become harder to manage. This will 
increase morbidity and mortality rates as infections 
worsen. Healthcare systems worldwide are set to face 
difficulties such as surgeries, cancer treatments, and 
transplants become riskier due to the heightened risk 
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Abstract 
Background: The Antibiotic Guardian Schools Ambassadors programme engages 
healthcare professionals and scientists with young people to educate them about 
antibiotic use and resistance. In 2022, the UK Health Security Agency (UKHSA) and a 
national pharmacy chain involved trainee pharmacists across the UK in this effort. This 
study aims to evaluate the impact of participating in the Antibiotic Guardian Schools 
Ambassadors programme on UK trainee pharmacists’ learning and development.    
Methods: Trainee pharmacists in the program received a digital toolkit to help plan and 
deliver educational lessons on antibiotic use and antimicrobial resistance to young people 
in their communities. Pre- and post-project questionnaires assessed changes in their 
knowledge, attitudes, and behaviours regarding these topics, as well as the impact of 
their participation on their learning and development.    Results: The study included 195 
trainee pharmacists from the UK, with a 67% participation rate. Only 45 post-project 
responses were received (23% response rate). The responses indicated that trainee 
pharmacists felt knowledgeable about antibiotic use and antimicrobial resistance, and 
they benefitted personally and professionally from the project.     Conclusion: Trainee 
pharmacists took part in a national public health campaign, enhancing their knowledge, 
skills, and confidence while meeting General Pharmaceutical Council outcomes. Future 
improvements should focus on increasing post-project response rates and including 
pharmacy professionals from diverse organizations and sectors. 
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of resistant infections. Routine infections may become 
life-threatening, which will have an additional strain on 
resources and increase costs. Agriculture and food 
production also stand to be affected as antimicrobial 
effectiveness declines, leading to animal morbidity, 
decreased food output, and potential global shortages. 
Economically, AMR has the capacity to negatively 
impact productivity, healthcare expenses, labour force, 
trade, and tourism, especially affecting developing 
countries and further deepening global health 
inequalities (Manyi-Loh et al., 2018; Naylor et al., 2018; 
Pokharel et al., 2019).  

Without concerted efforts to combat the growing 
problem of AMR, the most critical tools in modern 
medicine may be lost with inevitably devastating 
consequences. It is therefore essential to prioritise and 
invest in research, innovation, and global collaboration 
to prevent the emergence and spread of AMR and 
safeguard the health and wellbeing of future 
generations (Ahmed et al., 2024). 

Antimicrobial stewardship (AMS) is defined as 'an 
organisational or healthcare-system-wide approach to 
promoting and monitoring judicious use of 
antimicrobials to preserve their future effectiveness' 
(National Institute for Health and Care Excellence, 
2015). Addressing AMR requires a multi-faceted 
approach and key AMS interventions involve 
promoting the responsible use of antimicrobials in 
healthcare and improving public awareness and 
understanding of appropriate antimicrobial use 
(Prestinaci et al., 2015; Majumder et al., 2020). 
Research has demonstrated that younger generations 
are less knowledgeable about antimicrobials, for 
example, a research study demonstrated that 
individuals aged 15-24-years had poorer knowledge of 
AMR and appropriate antibiotic use compared to adults 
aged 55-64-years (OR: 1.52, CI: 1.05-2.20) (McNulty, 
Collin, Cooper et al., 2019). Therefore, it is vital to 
develop and implement AMS initiatives to improve 
awareness and knowledge within younger people. 
Programmes such as the ‘Antibiotic Guardian Schools' 
Ambassadors’ collaborate with schools to offer 
teaching to children regarding antimicrobials and 
stewardship. 

Pharmacists have a crucial role in helping to tackle AMR 
by optimising antimicrobial use. Their expertise in 
medication use allows them to ensure responsible 
utilisation through AMS programmes, through 
collaboration across multi-disciplinary teams to create 
guidelines, policies, and providing vital education. 
Pharmacists monitor usage patterns, deliver 
interventions, lead and contribute to surveillance 
programmes, research initiatives, and 
patient/community education to ensure appropriate 

antimicrobial use (Gilchrist et al., 2015; Otieno, et al., 
2020; Wong et al., 2021; Lim et al., 2022). The active 
involvement of pharmacists in AMS is important for 
preserving the effectiveness of antimicrobials, 
improving patient outcomes, and safeguarding public 
health for future generations (Lai et al., 2022). It is, 
therefore, essential that the principles of AMS should 
be embedded throughout pharmacy education, 
training, and early career development. Understanding 
AMR and practicing AMS are essential core skills 
regardless of the sector that pharmacists work within.  

 

Antibiotic Guardian Schools Ambassadors  

Public Health England (PHE), now known as UK Health 
Security Agency (UKHSA), initiated a pledge-based 
Antibiotic Guardian (AG) campaign in 2014 which 
aimed to raise awareness about AMR, and increase 
engagement and commitment to tackling AMR (Public 
Health England, 2018). The ongoing campaign asks 
human and animal health professionals, scientists and 
educators, and members of the public to choose a 
pledge regarding how they can amend their attitudes 
and behaviours to preserve the future effectiveness of 
antimicrobials. At the time of writing (21st July 2024), 
207,365 pledges were recorded and visible on the AG 
website (https://antibioticguardian.com). The 
campaign also engages the public and professionals 
through various other initiatives, including the AG 
Shared Learning & Awards event, student conferences 
and the AG Schools Ambassadors programme. The AG 
Schools Ambassadors programme, first piloted in 2019, 
aims to connect healthcare professionals, scientists and 
public health practitioners with local schools and 
community groups for young people, to share 
information about antibiotic use, AMR and infection 
prevention and control (UK Health Security Agency, 
2023). 

AG Schools Ambassadors are supported in contacting 
schools and community groups, and in planning lessons 
for them, though a range of resources, curated within a 
digital toolkit. This toolkit links to letter templates for 
contacting head teachers to gain consent for school 
engagement, examples of previous AG shared learning 
and award-winning community-engagement projects. 
The digital toolkit also contains online health educator 
training and lesson-planning tools produced by the 
UKHSA-led e-Bug scheme which are designed to link to 
key stages 1-4 in the UK education system (ages 5-16) 
and for children in early years (ages 3-5). 

In the UK, pharmacy graduates need to undertake a 
year-long foundation training year prior to sitting the 
registration assessment to become a qualified 
pharmacist; this placement can be within community 
pharmacy, general practice, pharmaceutical industry or 
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hospital pharmacy, and with different organisations. In 
2022, the UK Health Security Agency (UKHSA) and a 
national community pharmacy chain (Boots UK) 
collaborated to expand the AG Schools' Ambassadors 
programme, which was in its fourth year, by integrating 
it into their Trainee Pharmacist Programme on a 
national scale. This joint project offered trainee 
pharmacists the opportunity to participate within the 
AG Schools' Ambassadors programme and to become 
empowered by actively contributing to tackling AMR. 

The primary objective of this project was to equip 
participating trainee pharmacists with the necessary 
skills and knowledge to educate young individuals on 
public health topics such as microbes, hygiene, 
infection prevention, and antimicrobials. Engaging the 
trainee pharmacists within the AG Schools' 
Ambassadors programme sought to offer them 
comprehensive national public health experience while 
addressing some of the interim learning outcomes 
specified by their regulatory body, the General 
Pharmaceutical Council (GPhC). Examples of these 
learning outcomes include (1) proactively support 
people to make safe and effective use of their 
medicines and devices, (2) proactively participate in the 
promotion and protection of public health in their 
practice, and (3) develop, lead, and apply effective 
strategies to improve the quality of care and safe use of 
medicines. 

Specific goals set for trainee pharmacists participating 
in the project were to: 

1. Conduct educational sessions and engage in 
interactive activities at local schools and community 
groups.  

2. Encourage the incorporation of an AMR-focused 
newsletter segment within local schools and 
community groups.  

3. Enhance awareness and understanding of the 
pharmacy profession among young people.  

4. Gather relevant data for subsequent analysis and 
evaluation. 

By pursuing these objectives and goals, the project 
aimed to foster an informed and empowered future 
generation while contributing to the professional 
growth and development of trainee pharmacists. This 
research study aimed to assess the impact of the AG 
Schools’ Ambassadors’ programme on participating in 
trainee pharmacists’ learning and development.  

 

Methods 

This was a descriptive evaluation study and collected 
data via an online questionnaire completed voluntarily 

by participants prior to commencing the project and 
upon completion. The data collected was both 
quantitative and qualitative through the use of closed 
and open-ended questions, a mixed methods 
approach.  

 

Study design 

The study was conducted with participants from the 
aforementioned Trainee Pharmacist Programme which 
spanned across the UK. Participating trainee 
pharmacists were enrolled from the cohort starting 
their foundation training year in the summer of 2022 
and due to finish in 2023. Participating within the 
programme was optional for all trainee pharmacists 
employed by the national community pharmacy chain. 
Logistical support was provided by regional Learning & 
Development teams from the national community 
pharmacy chain; they provided regular guidance and 
support with undertaking the programme and 
conducting follow-up in addition to other elements of 
the foundation training year. Trainee pharmacists 
participating in the project received an adapted toolkit 
from UKHSA. It comprised of a dedicated webinar, 
written materials, and video resources to aid them with 
designing their lesson plan and activities. No additional 
funding was acquired for this project. The work was 
carried out as part of usual activity by UKHSA and 
collaborating national community pharmacy chain.  

 

Data collection tool 

To evaluate the project, the authors assessed the 
impact of the project on trainee pharmacists' 
knowledge, attitudes, and behaviours related to AMR, 
both pre- and post-project feedback questionnaires 
were employed and are available in Appendix 1 and 2. 
Both questionnaires, informed by previously developed 
and published questionnaires (Dyar et al., 2018; Ashiru-
Oredope et al., 2021), were designed to enable the 
assessment of trainee pharmacists' AMR knowledge, 
their attitudes towards AMR, and their behaviours 
regarding the delivery of educational lessons. 

The use of questionnaires with multiple choice and 
open-ended questions allowed for both quantitative 
and qualitative data to be collected, providing 
understanding of the trainee pharmacists' involvement 
and experiences throughout the AG Schools' 
Ambassadors programme. The use of this method can 
offer valuable insights into participants' experiences, 
attitudes, and behaviours, enriching the overall 
findings of the study (Tariq & Woodman, 2013). The 
pre-project questionnaire mainly consisted of closed-
ended questions to establish an understanding of what 
approach trainee pharmacists were taking with regards 
to their lesson planning as well as their baseline 
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knowledge and attitudes. One open-ended question 
asked if they had any concerns regarding undertaking 
project. The post-project questionnaire contained 
similar closed-ended questions, and further open-
ended questions to explore the trainee pharmacists’ 
thoughts and ideas having completed the project. The 
pre and post project questionnaires are provided as 
Appendix A and B.  

 

Ethics  

The Health Research Authority decision tool was used 
to determine that the study did not need specific ethics 
approval (NHS Health Research Authority, 2022). The 
data analysed was collected as part of service 
evaluation of the existing project to incorporate the AG 
Schools' Ambassadors programme within the Trainee 
Pharmacist Programme. All participants consented to 
the use of evaluation data being used for reports and 
peer-reviewed publications. They were assured that 
participation was voluntary, that the obtained data 
would be anonymised prior to publication and that the 
Antibiotic Guardian privacy notice was adhered to. 
Data provided through questionnaires was only 
accessible to three authors, not linked to the trainee 
pharmacist’s employer, for analysis. 

 

Data collection process 

The trainee pharmacists were provided with relevant 
information throughout the project, and their informed 
consent was sought prior to data collection. The 
questions within the pre- and post-project 
questionnaires were not made compulsory, which 
allowed participants to select whether they wanted to 
answer; this resulted in varying response rates to the 
questions. Both questionnaires (appendix 1 and 2) 
were made available to trainee pharmacists as online 
forms. They were asked to complete the pre-project 
feedback questionnaire when registering to participate 
within the project (before accessing the webinar and 
adapted lesson planning toolkit), and the post-project 
feedback questionnaire once they carried out their 
educational sessions and activities. Reminders were 
sent by email through the national chain’s regional 
Learning & Development teams to improve response 
rates. 

 

Data analysis 

Data obtained from the questionnaires were analysed 
using a systematic and iterative approach. Descriptive 
statistics were calculated for quantitative 
questionnaire variables. To assess changes in attitude 
and knowledge-based questions, pre- and post-
questionnaire samples were matched using full name 

and Pearson’s Chi-squared and Pearson’s cumulative 
test statistic (χ2) were used to outline significant 
changes. A p-value threshold of p < 0.05 was used to 
determine significance. Data was analysed using 
Microsoft Excel and Stata Version 17.0.  

In addition to this, the qualitative data was manually 
analysed to identify themes, which involved identifying 
recurring themes, patterns, and emerging concepts.  
Finally, the quantitative and qualitative results were 
compared and integrated through data triangulation to 
generate a more comprehensive and nuanced 
understanding of the trainee pharmacists’ experiences 
throughout the project (Wasti et al., 2022).  

 

Results 

Background 

A total of 195 of the 290 trainee pharmacists on the 
national community pharmacy chain’s Trainee 
Pharmacists Programme registered as participants in 
the project (67% participation rate). On registration, 
the trainee pharmacists provided informed consent 
before completing the pre-project questionnaire 
between September and December 2022. Table I 
provides the geographical distribution of the trainee 
pharmacists during the project. Following the 
conclusion of the project, post-project feedback 
questionnaires were sent out to all participants; 45 
responses were received (45, n=195; 24% response 
rate) between May to July 2023.  The project timeline 
for completion depended on participant circumstances 
and support from the regional teams. Completing the 
questionnaires was encouraged and recommended, 
but not mandatory as it did not affect participation 
within the programme. Those who completed the post-
project questionnaire were sent a certificate of 
completion for evidence. 

 

Table I: Countries and workplace regions where 
trainee pharmacists were based 

England 154 

North East  16 East of England 12 

Yorkshire & the 
Humber 

7 South West 9 

North West 20 South East 18 

West Midlands 28 London  30 

East Midlands 14  

Northern Ireland 11 

Scotland 29 

Wales 1 
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Attitudes towards AMR 

Question number 20 (pre-project questionnaire, 
Appendix A) and 37 (post-project questionnaire, 
Appendix B) determined the attitudes of participating 
trainee pharmacists using a 5-point Likert scale (Table 
II). In the pre-project feedback questionnaire, most 
participants (94%, n=195) agreed or strongly agreed 
that they possessed a clear understanding of AMR, and 
a large proportion of participants (98%, n=194) 
acknowledged the correlation between antimicrobial 
prescribing and the emergence of resistance.  

Furthermore, most participants (92%, n=194) indicated 
familiarity with the information to be conveyed to 
patients regarding the prudent use of antibiotics and 

AMR. Similarly, a large proportion (93%, n=194) agreed 
or strongly agreed they possessed sufficient knowledge 
on the appropriate use of antibiotics for their current 
practice in the pre-project questionnaire, with a 
significant increase seen in the number of participants 
strongly agreeing with this statement (pre: 12/31, 39%; 
post: 22/31, 71%) in the post-project questionnaire 
(X2=32.7744, p < 0.001) (Appendix B). 

Most participating trainee pharmacists (92%, n=193) 
recognised their pivotal role in aiding the control of 
AMR, with the majority (84%, n=194) confirming access 
to and utilisation of local antibiotic prescribing 
guidelines.  

 

Table II: Trainee pharmacists’ attitudes towards AMR pre and post project  

AMR attitude statement 
Pre Post 

Number of respondents (n=195) % Number of respondents (n=45) % 

I know what antibiotic 
resistance is 

Strongly agree 129 66 32 84 

Agree 55 28 3 8 

Disagree 0 0 1 3 

Strongly disagree 10 5 2 5 

Unsure 1 1 0 0 

Missing 0 - 7 - 

I know there is a connection 
between the prescribing of 
antibiotics and the 
emergence of antibiotic 
resistance 

Strongly agree 136 70 32 84 

Agree 54 28 3 8 

Disagree 1 1 0 0 

Strongly disagree 2 1 2 5 

Unsure 1 1 1 3 

Missing 1 - 7 - 

I know what information to 
give to individuals about 
prudent use of antibiotics 
and antibiotic resistance 

Strongly agree 81 42 26 68 

Agree 98 51 9 24 

Disagree 3 2 0 0 

Strongly disagree 2 1 2 5 

Unsure 10 5 1 3 

Missing 1 - 7 - 

I have sufficient knowledge 
about how to use antibiotics 
appropriately for my current 
practice 

Strongly agree 82 42 27 71 

Agree 98 51 7 18 

Disagree 1 1 0 0 

Strongly disagree 2 1 2 5 

Unsure 11 6 2 5 

Missing 1 - 7 - 

I have a key role in helping 
control antimicrobial 
resistance 

Strongly agree 103 53 27 71 

Agree 75 39 8 21 

Disagree 1 1 0 0 

Strongly disagree 2 1 2 5 

Unsure 12 6 1 3 

Missing 2 - 7 - 

I have access to and utilise 
local antibiotic prescribing 
guidance 

Strongly agree 70 36 26 68 

Agree 94 48 7 18 

Disagree 2 1 1 3 

Strongly disagree 3 2 2 5 

Unsure 25 13 2 5 

Missing 1 - 7 - 

n, sample size; AMR, antimicrobial resistance 
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Knowledge of AMR 

Question number 21 (pre-project questionnaire, 
Appendix A) and 38 (post-project questionnaire, 
Appendix B) determined that knowledge of AMR and 
appropriate antibiotic usage among trainee 
pharmacists was high with most trainee pharmacists 
providing accurate responses (Table III). These was no 
demonstrable difference in responses to the 
knowledge assessment questions from the pre- and 
post-project feedback questionnaires. However, most 

responses from the post-project feedback 
questionnaire (82%, n=38) acknowledged a heightened 
understanding of AMR through their involvement in the 
project. Responses from question number 36 of the 
post-project questionnaire demonstrate an increase in 
knowledge in 3 key areas: 

1.  A recap of basic AMR and antimicrobial use  

2.  Awareness of AMR resources to signpost to  

3.  Communicating health related issues with children 

 

Table III: AMR knowledge statements correctly answered pre and post project 
  

Pre Post   
Number of respondents (n=195) % Number of respondents (n=45) % 

Antibiotics are effective against viruses False 192 99 37 97 

True 2 1 1 3 

Missing 1 - 7 - 

Antibiotics are effective against cold 
and flu 

False 185 96 38 100 

True 8 4 0 0 

Missing 2 - 7 - 

Unnecessary use of antibiotics makes 
them become ineffective 

False 2 1 1 3 

True 192 99 37 97 

Missing 1 - 7 - 

Taking antibiotics has associated side 
effects such as nausea, diarrhoea and 
skin rashes 

False 4 2 4 11 

True 190 98 34 89 

Missing 1 - 7 - 

Taking antibiotics may have associated 
risks such as drug allergy or colitis 
associated with Clostridium difficile 

False 1 1 1 3 

True 193 99 37 97 

Missing 1 - 7 - 

Every person treated with antibiotics is 
at an increased risk of antibiotic 
resistance 

False 25 13 7 18 

True 168 87 31 82 

Missing 2 - 7 - 

Antibiotic resistance bacteria can 
spread from person to person 

False 28 15 7 18 

True 164 85 31 82 

Missing 3 - 7 - 

Health people can carry antibiotic 
resistant bacteria 

False 12 6 3 8 

True 182 94 35 92 

Missing 1 - 7 - 

n, sample size 

 

Benefits of participation 

As demonstrated in question number 27 of the post-
project questionnaire (Appendix B), most trainee 
pharmacists (91%, n=45) reported experiencing 
professional, personal, or both types of benefits as a 
result of their participation (See Table IV for further 
data). Analysis of the open-ended question responses 
regarding professional benefits included (1) the 
development of professional skills such as teamwork, 
time management, and leadership, (2) increased 
knowledge of AMR and antimicrobial use, (3) increased 
confidence, and (4) developing public health promotion 
skills. 

Personal benefits detailed by participants can be 
grouped into (1) positive attitudes, and (2) skill 
development. In terms of positive attitudes, 
participants described increased self-confidence, 
personal fulfilment, a greater sense of purpose, a sense 
of accomplishment in positively impacting the local 
community, greater resilience in overcoming 
challenges and barriers, and improved communication 
and leadership skills. 

Additionally, more than half of the trainee pharmacists 
(55%, n=38) believed they were able to effectively 
promote the pharmacy profession during educational 
activities, as per question number 23 of the post-
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project questionnaire. Participants provided examples 
of promoting the pharmacy profession; these included 
relating and linking the educational session content 
back to pharmacy where possible and clearly explaining 
pharmacy roles to the young people, holding Q&A 
sessions related to pharmacy, preparing presentation 
slides about the pharmacy profession, and engaging 
the audience about their experiences of pharmacy to 

generate conversation. Responses also detailed 
barriers in promoting the pharmacy profession, which 
included the age of the children, as they may not be 
aware of different healthcare professions, and having 
to adapt language used to help them understand. 
Suggestions for improvement included more 
pharmacy-specific resources within the toolkit and 
clear guidance on how to promote the profession. 

 

Table IV: Personal and professional benefits experienced by participants 

Benefit gained from 
participation 

No. of participating trainee 
pharmacists (n=45) 

Example of comments 

Personal and professional benefit 27 (60%) 

‘1. Communication skills and teamwork have been two main 
pillars of the skills that have been developed throughout the 
project work at both preparation and execution stages 

2. Connecting with our communities under the umbrella of ’public 
health awareness’ has created the base for future objectives that 
rely on the framework to ensure continuity of care’ 

Professional benefit 7 (16%) 
‘Helped with improving time management and team working 
skills. Improved in confidence and public speaking’ 

Personal benefit 7 (16%) 
‘The project gave me a sense of purpose. I was contributing in a 
positive way to impact the community.’ 

No benefit 2 (4%) - 

Unsure  2 (4%) - 

 

National rollout of AG Schools’ Ambassadors Project 

Most of the trainee pharmacists (80%, n=45) who 
participated in the post project feedback questionnaire 
indicated their belief that the AG Schools Ambassadors’ 
programme should be rolled out nationally to include 
all trainee pharmacists across the UK. 

 

Discussion 

Participating in the AG Schools' Ambassadors 
programme allowed trainee pharmacists to actively 
contribute to tackling AMR, gain experience participating 
in national public health initiative, and gather evidence 
to meet various learning outcomes specified by the GPhC 
which is required in order to become a qualified and 
registered pharmacist. Results have highlighted that 
participating trainee pharmacists felt they had 
developed the necessary skills and knowledge to 
educate young individuals on critical public health 
subjects such as microbes, hygiene, infection prevention, 
and antimicrobials. A key aim of this joint endeavour was 
to contribute to the professional growth and 
development of trainee pharmacists; analysis of results 
obtained from the post-project questionnaire suggests 
this was achieved.   

 

Background 

In terms of geographic location, most trainee 
pharmacists who participated in the project were based 
in England (Table I). This could be attributed to the 
distribution of pharmacies within the national chain 
across the country. According to trend data recorded by 
the GPhC, as of November 2024, there are 13,262 
pharmacies registered across England, Wales and 
Scotland; 11,261 (84.9%) of these are situated in England 
(GPhC, 2024). While the number of trainee pharmacists 
within the project from England is significantly higher, it 
is worth noting the presence of participants from 
Northern Ireland, Scotland, and Wales. Though smaller 
in numbers, trainees from these countries offer insight 
from their respective regions and support the project to 
have a more rounded national perspective across the 
four UK nations. 

The reduced response rate for the post-project 
questionnaire is important to acknowledge and could be 
due to many factors. These are further considered as 
part of study limitations.  

 

Attitudes towards AMR  

The responses received from trainee pharmacists 
regarding their attitudes towards AMR (Table II) were 
positive and supports their position in being ideally 
placed to help educate the public and other healthcare 
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professionals regarding reducing AMR and appropriate 
antibiotic use (Inácio et al., 2017; Jairoun et al., 2019). 
The high percentage of trainee pharmacists indicating a 
clear understanding of AMR and the correlation 
between prescribing and AMR suggests that 
undergraduate education and the trainee pharmacist 
programmes have been effective in equipping trainee 
pharmacists with the necessary perceived knowledge 
regarding AMR. This is an improvement from previous 
exploratory research which indicated that 
undergraduate pharmacy students felt they needed 
more information about AMR (70%, n=132) and the 
prescription of antibiotics (54%, n=132) (Dyar et al., 
2018). Recognising the relationship between antibiotic 
use and AMR is important for advising on responsible 
prescribing practices. The high percentage of trainees 
acknowledging this correlation suggests that they are 
well-informed about the potential consequences of 
inappropriate antibiotic prescribing and are likely to 
prioritise AMS within their own clinical practice. 

In terms of possessing sufficient knowledge on the 
appropriate use of antibiotics, and familiarity with 
information to be conveyed to patients, participant 
responses demonstrated that trainees are confident in 
their ability to communicate with and educate patients. 
Effective patient education can play a crucial role in 
reducing inappropriate antibiotic use and promoting 
AMS (McNicholas & Hooper, 2022). The high level of self-
perceived knowledge suggests that the trainees feel 
confident in their ability to make informed decisions 
about prescribing antibiotics. However, it is essential to 
ensure that this self-perceived knowledge aligns with 
evidence-based guidelines and that trainees receive 
ongoing education and support to maintain their 
competence in antibiotic prescribing practices. 

Questionnaire responses also demonstrated a positive 
attitude and understanding of their responsibilities in 
promoting responsible antibiotic use and combating 
AMR. Acknowledging their role as healthcare 
professionals in this context is crucial for ensuring their 
active participation in AMS initiatives. These results also 
indicate that the trainees are aware of the importance of 
evidence-based guidelines and are actively incorporating 
them into their practice. Utilising guidelines can help 
ensure appropriate antibiotic prescribing, improve 
patient outcomes, and contribute to efforts in 
controlling AMR (Powell et al., 2023). However, it is 
important to note that 25 participants (13%, n=194) in 
the pre-project questionnaire were ‘unsure’ about 
having access to and utilising local antibiotic prescribing 
guidance. Whilst this is a relatively low percentage of 
participants, it is notably higher than in the other AMR 
attitude statements. This suggests trainee pharmacists 
could benefit from further education related to 

accessing and utilising local antibiotic prescribing 
guidance. 

 

Knowledge of AMR 

Results from the post-project questionnaire suggest that 
the project successfully enhanced the participants' 
knowledge and awareness of a crucial healthcare issue. 
Questionnaire responses indicate that the increased 
knowledge involved a recap of basic knowledge of AMR 
and antimicrobial use, better understanding of resources 
to signpost to, and how to communicate health issues 
with children. By equipping trainee pharmacists with this 
knowledge, the programme contributes to building a 
cadre of professionals who can address and educate 
wide audiences about the challenges and implications of 
AMR. These findings demonstrate the initiative’s 
effectiveness in not only educating children but also 
empowering trainee pharmacists with valuable skills and 
knowledge related to their profession and emphasise 
the positive outcomes of the project. 

 

Benefits of participation 

The proportion of participants (60%, n=45) indicating 
that the project benefited them both professionally and 
personally is positive. The reported benefits suggest that 
the project successfully provided valuable outcomes that 
extended beyond the immediate scope of the project. 
Analysis of the questionnaire responses demonstrated 
that the professional benefits included enhanced team 
building and time management skills, leadership 
development, greater knowledge of AMR and 
antimicrobial use, increased confidence in delivering 
educational activities to tailored audiences, promoting 
the pharmacy profession, and developing public health 
promotion skills. The responses corroborate findings 
from previous research related to scientific outreach 
programs (Suresan et al., 2019; Mhade et al., 2023). The 
project likely contributed to the participants’ 
professional growth, preparing them for future roles and 
responsibilities. 

The personal benefits encompassed increased self-
confidence, personal fulfilment, a greater sense of 
purpose throughout the foundation training year, a 
sense of accomplishment in positively impacting the 
local community, a greater sense of resilience in 
overcoming challenges and barriers, and transferable 
improved communication and leadership skills. These 
personal growth aspects indicate that the project not 
only enhanced the trainee pharmacists' professional 
abilities but also positively influenced their personal 
development. The majority of trainee pharmacists 
reporting such benefits indicate the initiative’s 
contribution in delivering meaningful outcomes and 
creating a positive impact on the participants. This result 
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highlights the project's value in supporting the 
professional and personal growth of participating trainee 
pharmacists, further reinforcing the importance of 
initiatives like the AG Schools Ambassadors’ project in 
the field of pharmacy education. 

While the percentage of trainee pharmacists who felt 
they were able to effectively promote the pharmacy 
profession during educational activities was lower 
compared to some of the other results obtained in the 
questionnaire (55%, n=38), it suggests that a significant 
portion of the participants believed they effectively 
showcased the role and value of pharmacists in their 
interactions with the children. Studies have 
demonstrated that the wide range of activities carried 
out by pharmacists is not understood by the general 
public; therefore, it is important for pharmacy 
professionals to help alter this public perception (Kelly et 
al., 2014; Raza et al., 2022). More work could be done to 
support trainee pharmacists with promoting the 
profession through their project activities in future. 
Some participants stated they were able to promote the 
pharmacy profession by relating and linking their 
educational session content back to pharmacy where 
possible and clearly explaining their roles to the young 
people; examples of specific activities included running a 
Q&A session related to pharmacy, preparing specific 
presentation slides about the pharmacy profession, and 
asking the audience about their experiences of 
pharmacy to start an informative conversation. These 
examples provided by participants suggest that public 
health campaigns and schools’ outreach projects can be 
useful in teaching young people about different 
healthcare professions. Suggested barriers from 
participants included the age of the children as they may 
not be aware of different healthcare professions and 
having to adapt language used to help them understand. 
Suggestions for improvement included more pharmacy-
specific resources within the toolkit and clear guidance 
on how to promote the profession. This outcome 
highlights the potential impact of the initiative in 
fostering positive perceptions of the pharmacy 
profession among young learners. Based on the 
constructive feedback received, further work could be 
carried out to improve the possibility of promoting 
pharmacy as a profession through this project.  

 

National rollout of AG Schools’ Ambassadors Project 
and feedback on initiative  

The support for a nationwide rollout by participants 
implies that the project is perceived as effective, 
impactful, and beneficial for trainee pharmacists in their 
professional development. The participants' belief in the 
project's wider implementation indicates their 
confidence in its potential to contribute positively to the 
pharmacy profession. Participants felt that participating 

in teamwork, planning, and presenting sessions, 
engaging with the local community, promoting public 
health messages, delivering age-appropriate education 
on important topics, and communicating with 
enthusiastic children were all positive aspects of the 
project. These results support findings from previous 
research supporting engaging trainee pharmacists and 
pharmacy students in public health campaigns for the 
purpose of self-development and educating the public 
on important health matters (White et al., 2021; Herbert 
et al., 2024). When asked about challenges faced during 
the project in the post-project questionnaire, 
participants expressed key issues such as time 
management, large geographical spread of groups, 
difficulties finding schools to deliver educational 
sessions, organisational issues, and some issues 
engaging with desired target audience in terms of 
communication. They were able to make 
recommendations for improvements to the project; 
these included integrating it within all foundation 
pharmacist training programmes, ensuring participating 
schools have a greater awareness of the project, 
updating the toolkit to include more resources, videos 
and personal blogs, utilising social media to promote the 
project, gaining better access to schools and 
streamlining the process of recruiting schools, and 
increasing scope and content to include more age groups 
such as university students. 

Feedback from the trainee pharmacists provides a 
perceived importance and potential impact of the AG 
Schools Ambassadors’ project and further areas of 
improvement. It highlights the need for further 
consideration and exploration of scaling up the project 
to reach a broader audience, allowing more trainee 
pharmacists to benefit from the project’s objectives and 
outcomes. 

 

Summary 

The information from feedback questionnaires supports 
the notion that trainee pharmacists are ideal participants 
for the AG Schools Ambassadors’ programme as they 
possess an understanding of the vital messages to help 
educate young people. Results indicate positive 
attitudes and understanding among trainee pharmacists 
in relation to teaching sessions and AMR. The willingness 
to engage in teaching and the high levels of 
understanding regarding AMR bode well for the future 
of these trainees as they progress in their professional 
careers and in their participation within the AG Schools 
Ambassadors’ project. The findings also emphasise the 
importance of continuing education programmes and 
training initiatives that focus on teaching skills, effective 
communication, and staying updated on developments 
within AMR. This can further enhance the trainees' 
confidence and competence in delivering educational 
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interventions and promoting responsible antimicrobial 
use. Overall, feedback questionnaire results highlight the 
positive attitudes and understanding of trainee 
pharmacists, indicating their potential to contribute to 
patient education, public health initiatives, and the 
appropriate use of antimicrobials within their practice. 

 

Limitations of study 

Future iterations of the project should consider 
incorporating more robust feedback collection methods 
from trainee pharmacists to better assess the 
programme's benefits and understand the challenges 
and barriers the trainee pharmacists faced. The reduced 
response rate to the post-project questionnaire poses a 
significant limitation in this study. Analysis was 
completed based on the presumption that all registered 
participants completed the project; there was no 
dropout rate provided by the national pharmacy chain. 
Completing the questionnaires was highly encouraged 
but not mandatory to complete the foundation training 
year. When a considerable number of participants do not 
provide answers, it can undermine the reliability and 
validity of a study's findings (Galdas, 2017). Low 
response rates can introduce bias and impact the 
generalisability of the results to a target population, 
however results should not be dismissed as they still 
provide valuable insight (Meterko et al., 2015). The 
absence of data from non-respondents prevents a more 
in-depth understanding of the impact of the project 
overall and could potentially skew the outcomes by 
disproportionately representing a particular subset of 
participants who were keen to respond. The possible 
reasons behind non-response to the post-project 
questionnaire may include the engagement of 
participants, questionnaire length, mode of 
questionnaire, timing of questionnaire (for example, the 
lag between start and end of project), issues with 
contacting participants, and a lack of incentive (Nair et 
al., 2008). Therefore, it is essential to acknowledge and 
address the limitations of non-response, consider 
potential biases, and explore strategies to maximise 
response rates in future versions of this project. It is also 
worth noting that all the trainee pharmacists that 
participated in the project were undertaking their 
foundation training year employed by the same national 
pharmacy chain. Whilst it may be possible to draw 
conclusions regarding non-participating trainee 
pharmacists in similar situations, the results may not 
necessarily be able to be applied to trainee pharmacists 
employed by other organisations or in different sectors; 
though suggestions could be made as they will have 
undergone GPhC regulated undergraduate degree 
programmes with approved syllabuses. Future 
operations of the project could include trainee 
pharmacists from other organisations and sectors to 

compare results and provide greater commentary on the 
benefits of the AG Schools’ ambassador’s programme.  

A key limitation that was highlighted within 
questionnaire responses for trainee pharmacists was 
balancing full time work with taking on a project such as 
this; this may shed light on the lack of engagement with 
the post-project questionnaire towards the end of the 
year when trainee pharmacists were still working full 
time and preparing for their registration assessment to 
qualify as a pharmacist. This element of study design 
could be addressed in the future to bolster responses 
from participants, generate a more thorough 
understanding of trainee pharmacist’s experiences, and 
strengthen overall findings and results. 

 

Conclusion 

The AG Schools’ Ambassadors programme allowed 
participating trainee pharmacists to actively engage in 
a national public health awareness campaign, acquire 
valuable skills and confidence, and demonstrate 
evidence of meeting crucial UK pharmacist regulator’s 
(GPhC) interim learning outcomes within their 
foundation training programme. Their efforts in 
educating young people about the significance of AMR 
and AMS hold particular importance, given that a 
substantial proportion of antimicrobials are prescribed 
to this demographic. Feedback suggests that trainee 
pharmacists are well equipped and confident in 
educating the public about AMR and appropriate 
antibiotic usage. They reported both personal and 
professional benefits from participating within the 
programme. Future endeavours to enhance the project 
involve updating the UKHSA toolkit based on feedback 
and making it accessible to all trainee pharmacists and 
pharmacy technicians for use.  
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Appendix A: Antibiotic Guardian Schools Ambassadors registration questionnaire 
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