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WHY IS ANTIMICROBIAL STEWARDSHIP EDUCATION 
IMPORTANT FOR HEALTH PROFESSIONS LEARNERS?

Critically 
important 

topic

Building a 
foundation

Developing a 
toolkit

Shaping 
attitudes and 

beliefs

Establishing 
habits



CRITICALLY 
IMPORTANT 

Customizing each 
antimicrobial 
consideration

Combating antimicrobial 
resistance



The goal of antimicrobial stewardship 
is to optimize the use of 
antimicrobials in order to improve 
patient outcomes while minimizing 
the risks of antimicrobial resistance, 
adverse drug events, and 
unnecessary healthcare costs. 

Ensure the right drug is prescribed at 
the right dose, for the right duration, 
in the right patient at the right time.

Aiesh BM, et al. Sci Rep. 2023; 13:1–9. 
Fanelli U, et al. Front Pharmacol. 2020; 11:2019–2021



BUILDING A 
FOUNDATION 
OF 
KNOWLEDGE

• Understanding the "why"
• Deep understanding of 

stewardship principles
o Resistance mechanisms
oHow antimicrobials work
oAppropriate use of antimicrobials
o Potential harms of inappropriate 

prescribing
oHow to make an accurate diagnosis
o Benefits of stewardship
o Behavioral psychology
o Communication



DEVELOPING 
SKILLS IN THE 
HEALTH 
PROFESSIONS 
TOOLKIT

Clinical reasoning
Making a diagnosis, 
avoiding diagnostic 

error

Management 
reasoning

Understanding how 
stewardship is 

practiced in daily 
clinical encounters



SHAPING 
ATTITUDES 
AND 
BELIEFS

Students are future healthcare 
professionals

Stewardship practitioner

Stewardship ally



STUDENTS ARE ESTABLISHING HABITS

S H A P I N G  V E R S U S  C H A N G I N G  
B E H A V I O R

H A B I T S  C A N  L A S T  T H R O U G H O U T  A  
C A R E E R



EDUCATION CAN BENEFIT ANTIMICROBIAL 
STEWARDSHIP PROGRAMS & PROFESSIONALS

Increased AMS reach and uptake of recommendations
o Workforce is seeded with students empowered to act as stewards
o AMS team gains allies to enhance the success of interventions
o AMS team gains insight from learning the gaps in knowledge/common trainee 

misperceptions 
o Opportunity to influence future educators and “train the trainer”



STUDENT 
PREFERENCES 
AND 
PERCEPTIONS

2010: >75% of students would like more education on antibiotic selection, and 83% 
wanted this education to be during the third year of medical school.

2013: 92% of respondents agreed that strong knowledge of antimicrobials is 
important in their careers, 90% wanted more education on appropriate use of 
antimicrobials, 33% perceived their preparedness to be adequate in some 
fundamental principles of antimicrobial use, and the mean knowledge score was 51% 
correct.

2017: 40% students felt comfortable prescribing antibiotics for a known infection1, 
34% were able to describe the role of each profession in appropriate antibiotic use2

2021: 70.7% nursing students believed they had very little or no knowledge of 
antibiotic stewardship principlesMinen, Duquaine, Marx et al. Microbial Drug Resist. 2010:16(4) 

Abbo, Cosgrove, Pottinger, et al. Clin Infect Dis. 2013: 57(5) 
Nori, Madaline, Munjal, et al. Open Forum Infect Dis. 2017;4(3)1
MacDougall, Schwartz, Kim, et al. Open Forum Infect Dis. 2017;4(1) 2

Bouchoucha, Kilpatrick, Phillips, et al. Nurse Educ Pract. 2021;52
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HOW CAN WE TRAIN THE NEXT GENERATION 
IN ANTIMICROBIAL STEWARDSHIP?

Microbial resistance

Antimicrobial drugs

Diagnosis of 
infections

Infection 
management

Prevention of 
infection

Communication skills

Guidelines for 
specific infections

www.cdc.gov/antibiotic-use/healthcare
Ohl & Luther Inf Dis Clinics N Am 2014;28:177-93

Pulcini & Gyssens Virulence 2013; 4(2):192-202

Hospitalized patients

• UTI & ASB

• CAP

• HAP/VAP

• SSTI

Outpatients

• Sinusitis

• Acute bronchitis

• Pharyngitis

• Otitis media



Right drug, right patient, right 
indication, right dose, right route 

given at the right time for the 
right duration



Unnecessary
• Non-infectious diagnosis
• Viral diagnosis
• Treating colonization

Inappropriate
• Mismatch (drug doesn’t cover pathogen)
• Too broad (or too narrow)
• Duration too long
• Wrong dose
• Delayed administration in critically ill patients

Right drug, right patient, right 
indication, right dose, right route 

given at the right time for the 
right duration



Diagnostic problem Treatment problem

Right drug, right patient, right 
indication, right dose, right route 

given at the right time for the 
right duration



CLINICAL TEACHING

Imparting knowledge, 
attitudes, skills both 
explicitly and implicitly

Evans et al. Leveraging Pedagogy: Enhancing Biomedical Education. 2025



MAP FRAMEWORK TO DEFINE AN 
INFECTION

Microbiologically
Anatomically
Pathophysiologically

Ohl, Luther. Infect Dis Clin North Am. 2014



Framework for choosing an antimicrobial

Clinical 
Syndrome

Causative 
Pathogen(s)

Antimicrobial(s)



52-year-old woman admitted fever, chills, and severe right flank pain for the past 2 
days. She reports frequent, painful urination and nausea. Her medical history is 
remarkable for type 2 diabetes mellitus and hypertension.

Physical Examination
T 102.6°F, HR 110 bpm, bp 115/62 mmHg
Gen: appears ill
Lungs: Clear to auscultation bilaterally
CV: RRR
Abd: mild ttp over suprapubic region
Back: + R sided costovertebral angle tenderness 

Labs
WBC: 18,000/μL with left shift
CMP: within normal limits
Urinalysis: positive for leukocyte esterase and nitrites, numerous WBCs and 
bacteria
Blood glucose: 210 mg/dL

Case



MAP FRAMEWORK

Microbiologically: E. coli
Anatomically: bladder, kidneys, bloodstream
Pathophysiologically:

E. coli colonizes the periurethral area attaches to 
urethral epithelium, travel to bladder  overcome host 
defenses, ascension to ureters, then kidneys 
proliferates in renal parenchyma  bacteremia

Ohl, Luther. Infect Dis Clin North Am. 2014



AMS TASKS AND FUNCTIONS PERFORMED BY NURSES

Olans RD, Olans RN, Witt DJ. Am J Nurs. 2017;117(8)
ANA/CDC JAC Antimicrob Resist. 2019;1(2)



4 Moments of Antibiotic Decision Making

https://www.ahrq.gov/antibiotic-use/acute-care/four-moments/index.html



Appropriate Drug
Correct Dose
Right Drug-route
Appropriate Duration
Timely De-escalation or Discontinuation

5Ds of Antimicrobial Prescribing

Dyar OJ, et al. Clin Microbiol Infect. 2017;23(11):793-798.

Image: ecamonline.org



STEP-WISE PATIENT ASSESSMENT

Gauthier, Cady, Liu, et al. Am J Health System Pharm. 2025;82(4)



Clinical Reasoning

Adapted from: Cook et al. Acad Med. 2019;94(9):1310-1316.

Management ReasoningDiagnostic Reasoning
Primarily shared decision-making and 
monitoring task

Primarily classification task

Multiple reasonable/defensible solutions –
no single correct plan

Yields one diagnosis that is objectively 
correct or incorrect

Requires prioritization of patient, provider, 
system preferences, constraints, and values

Operates independently of patient 
preferences and contextual constraints

Requires ongoing monitoring and 
adjustment – the plan is dynamic and not 
completely specific at one point in time

Assigns a specific diagnosis at a given 
point in time (within the limits of 
available information)



Management Reasoning

Adapted from: Abdoler et al. Diagnosis. 2022;10(1):19-23

Selected Management for this 
Patient

ConsiderationsPotential Management OptionsTypes of Interventions

Labs

Imaging

Procedures

Specialists

Medications

Monitoring

Uncertainty

Thresholds

High value 
care

Shared decision-
making



Management Reasoning

Adapted from: Abdoler et al. Diagnosis. 2022;10(1):19-23

Selected Management for this 
Patient

ConsiderationsPotential Management OptionsTypes of Interventions

CBC with diff, CMP, blood 
culture

CBC, CMP, U/A, urine culture, 
blood culture

Labs

CT abdomen with contrastRenal Ultrasound
CT abdomen
(w/ or w/o contrast)

Imaging

NoneFoley catheter placementProcedures
ID consultationID consultation

Urology consultation
IR consultation

Specialists

Ceftriaxone IVCeftriaxone (IV)
Cefepime (IV)
Meropenem (IV)

Medications

Symptoms
Labs
Primary Care follow-up

OPAT candidate
Symptoms
Labs
Follow-up appointments post-
discharge

Monitoring

Uncertainty

Thresholds

High value 
care

Shared decision-
making



First, understand the “psychology” of antibiotic prescribing

Common Drivers of Antibiotic Overuse:
1. Fear of “missing an infection” > fear of antibiotic ADRs
2. Stated or perceived patient expectations
3. Emphasis on potential benefit for individual patient over 

societal risk of antibiotic resistance

Discuss How Errors in Management Can Occur

Flanders SA, et al. JAMA  Internal Med 2014; 174 (5): 661-662.



Olans RD, Olans RN, Witt DJ. Am J Nurs. 2017;117(8)
ANA/CDC JAC Antimicrob Resist. 2019;1(2)

AMS TASKS AND FUNCTIONS PERFORMED BY NURSES



Olans RD, Olans RN, Witt DJ. Am J Nurs. 2017;117(8)
ANA/CDC JAC Antimicrob Resist. 2019;1(2)

AMS TASKS AND FUNCTIONS PERFORMED BY NURSES: 
DISCHARGE PLANNING 



42 y/o female presents with warmth and pain 
on her arms. Developed over 7 days. Denies 
any trauma to UE. No IDU.
Started on TMP-SMX as outpatient. No 
improvement over 3 days. Develops fevers to 
103°F. Admitted and started on cefepime + 
vancomycin.
T102.9°F, bp 92/68 mmHg, HR 115 bpm
Wbc 16,000/μL with left shift

Case

Image: https://www.triage.com/health/en



Wrong antimicrobial regimen
• Need additional coverage
• Resistance 
• Superinfection or secondary 

infection
• Antibiotic not reaching site of 

infection
• Malabsorption
• Inadequate dose
• Drug–drug interaction

Clinical Approach to Antimicrobial “Failure”

Adapted from: Schlossberg D. Med Clin North Am. 2006;90(6):1265-1277.

Wrong diagnosis
• Infectious mimic
• Non-treatable infection

Additional diagnosis
• Concomitant infection
• Concomitant non-infectious 

condition
• Adrenal insufficiency
• Pulmonary contusion/infarct/PE
• Thyroiditis/hyperthyroidism
• Malignancy
• Rheumatologic disorder
• Non-antimicrobial drug reaction
• Immunosuppression

Complication of treatment
• Drug fever/reaction
• Intravenous site infection

Complication of diagnosis
• Source control

• Drain abscess
• Relieve obstruction
• Debride devitalized tissue
• Identify intravascular sites
• Remove prosthetic material

• Endovascular infection
• Protected foci
• Inflammatory complications

• Necrotizing pneumonia
• Hemorrhagic complications
• Paradoxical responses
• “point of no return”



Underwent skin biopsy

Case

Neutrophilic dermatosis (Sweet’s syndrome)

Image: Weiss, et al. Curr Derm Rep. 2022; 11, 89–102

Image: https://www.triage.com/health/en



Communication Skills



Communication skills training

1. Gather 
Information

1. Gather 
Information

ConcernsConcerns H & PH & P ExpectationsExpectations

Anthierens et al. BMC Family Practice 2012;13:101
Cals JW et al. Pat Educ Counsel 2007;68(3):270-8

2. Exchange 
Information
2. Exchange 
Information

SymptomsSymptoms TimelineTimeline TreatmentTreatment

3. Check 
Information

3. Check 
Information

Summing 
Up

Summing 
Up



Communication strategies

Mustafa M et al. Ann Fam Med 2014;12(1):29-36
Heritage J et al. Patient Educ Couns 2010;81(1):119-125 

Online commentary during PE (prior to official dx) 
about the presence or absence of signs

Recommendation against antibiotic treatment
“I think we’re in good shape here. I don’t think you need 
antibiotics because they wouldn’t work” 
“A cough medicine may help you get more comfortable but 
there's no antibiotic that's going to touch it.”

25% reduction in inappropriate prescriptions

No problem online commentary
“Your lungs sound clear”
“Your throat is just a little red”

Problem online commentary
“Your tonsils are very red”
“Your glands are very swollen”

vs.



Mangione-Smith R et al. Ann Fam Med 2015:13(3):221-7
Cals JW et al. Ann Fam Med 2013;11(2):157-64 

Strategies for Counseling Patients
ResultsExamples Communication strategy

Combination of negative and positive 
treatment recommendations decreased 
inappropriate prescribing by 85%

Increased likelihood of receiving highest 
patient satisfaction score possible by 16%

“This is a nasty cold, so antibiotics 
won't make you better faster.”

“You have a chest cold, and 
antibiotics won't help.”

Negative treatment 
recommendations
(Explanation for why 
antibiotics are not needed)

“Taking ibuprofen and drinking 
plenty of fluids will help you feel 
better.”

Provide treatment 
recommendations

13% reduction in antibiotic prescriptions for ARI 
(39% vs 26%)Ask-tell-askEducation



Motivational Interviewing

Principles of Motivational Interviewing
• Express empathy
• Develop discrepancy
• Avoid argumentation
• Roll with resistance
• Support self-efficacy



NARROWS 
A Strategy to Positively Influence Prescribing

Name the issue
Ask for the reason
Reflect their emotion
Relate with personal experience
Orient to suggested management
Work together on a plan
Set follow up

IDSA CORE Antimicrobial Stewardship Curriculum; Infectious Diseases Society of America; 2018. 
http://idsa2.knowledgedirectweb.com/kd/idsaadmin.cfm



Develop “teaching script” for common areas 
of abx overuse (URI, ASB, SSTI)

Coach learners on how to educate patients, 
address myths, and find resources for non-
antibiotic approaches 

Communication Skills



Stewardship is a team sport

www.who.int



Everyone has a role to play in stewardship

• Direct role in a given encounter
• Convey accurate information
• Contribute to the prudent use of 

antibiotics

• Learners

• Educators 

• Influencers of the healthcare 
environment, guidelines, 
policies, and/or procedures

Primary Care 
Physician

Patient Family

Hospitalist 
Physician

Hospital 
nursing staff

Clinical 
Pharmacy

Home Care RN ED Physician



Patients and Families

• Direct role in a given 
encounter

• Convey accurate information
• Contribute to the prudent use of 

antibiotics

• Learners

• Educators 

Patient

Family

cdc.gov

Talk to healthcare providers about
 When antibiotics will and won’t help
 Ask about antibiotic resistance
 How to relieve symptoms
 Ask what infection an antibiotic is 

treating, how long antibiotics are 
needed, and what side effects might 
happen

Take antibiotics only when and 
exactly as prescribed



Healthcare Providers

• Direct role in a given 
encounter

• Convey accurate information
• Contribute to the prudent use of 

antibiotics

• Learners

• Educators
• Influencers of the healthcare 

environment, guidelines, 
policies, and/or procedures

cdc.gov

Follow clinical guidelines 
 Use the right antibiotic, at the right dose, 

for the right duration, and at the right time
Be aware of antibiotic resistance patterns 
 Use the data to inform prescribing

Talk to patients and families
 When antibiotics are and are not needed
 Discuss possible harms: allergic 

reactions, C. difficile, resistant infections

Primary Care 
Physician

Hospitalist 
Physician

Hospital 
nursing staff

Clinical 
Pharmacy

Home Care RN ED Physician



Integrate bedside nurses into 
antibiotic stewardship efforts

Ensuring appropriate indications prior to obtaining specimens 
for urine culture

Ensuring optimal antibiotic administration

Obtaining and documenting accurate penicillin allergy histories

Prompting an antibiotic time out

Ensuring appropriate Clostridioides difficile testing

Monsees EA, et al. Infect Control Hosp Epidemiol. 2019 Feb 21:1-6.
cdc.gov/antibiotic-use/healthcare/pdfs/ANA-CDC-whitepaper.pdf 

Hospital 
nursing staff



Antibiotic Stewardship in Daily Practice

Define clinical syndromes
• Microbiologically
• Anatomically
• Pathophysiologically

Don’t treat viral infections or 
bacterial colonization with antibiotics

Accurate allergy assessment

Make de-escalation routine

Use appropriate durations

Duration of Antibiotic Therapy for Common Infections
Duration of 

Antibiotic Therapy 
(days)

Disease

5Community Acquired Pneumonia

7Nosocomial Pneumonia

4Intra-abdominal Infection

≠Acute bronchitis 

≤ 5Acute Exacerbation of Chronic 
Bronchitis and COPD

5Acute Bacterial Sinusitis

5-6Cellulitis and skin abscesses

5-7*Complicated Urinary Tract Infection 
(including pyelonephritis or CA-UTI)

1-5Cystitis

0*Asymptomatic Bacteriuria



Antibiotic Stewardship in Daily Practice
Duration of Antibiotic Therapy for Common Infections

Duration of 
Antibiotic Therapy 

(days)
Disease

5Community Acquired Pneumonia

7Nosocomial Pneumonia

4Intra-abdominal Infection

≠Acute bronchitis 

≤ 5Acute Exacerbation of Chronic 
Bronchitis and COPD

5Acute Bacterial Sinusitis

5-6Cellulitis and skin abscesses

5-7*Complicated Urinary Tract Infection 
(including pyelonephritis or CA-UTI)

1-5Cystitis

0*Asymptomatic Bacteriuria

Hospitalized patients

• UTI & ASB

• CAP

• HAP/VAP

• SSTI

Outpatients

• Sinusitis

• Acute bronchitis

• Pharyngitis

• Otitis media



OUTLINE

• Why is antimicrobial stewardship education important?

• How can we train the next generation?

• What are some challenges and potential solutions?



WHAT ARE SOME CHALLENGES IN TEACHING 
HEALTH PROFESSIONS LEARNERS ABOUT 

ANTIMICROBIAL STEWARDSHIP?

Time Resources



CHALLENGES WITH IMPLEMENTING ANTIMICROBIAL 
STEWARDSHIP EDUCATION

Preclinical 
Curriculum time is compressed
Time for microbiology, pharmacology, 
and stewardship concepts decreased
Topics may be taught by non-clinical 
faculty
More information to be learned than 
ever (competing priorities)
Making concepts relevant to students

Clinical years 
Fewer didactics
Less structured
Hidden curriculum
Fewer ID clinicians on primary teams
Limited interactions with institutional 
ASP teams

Overall
Lack of standardization of expected 
stewardship education
Heterogeneity of existing stewardship 
education resources
Few specifically for given type of health 
professions student
Lack of rigorous evaluation for existing 
curricular resources 



MORE CURRICULAR RESOURCES ARE NEEDED ALONG 
WITH A RIGOROUS EVALUATION OF EXISTING RESOURCES

Silverberg, Zannella, Countryman, et al. Int J Med Educ. 2017; 8:353-374

Kirkpatrick Level 4 
(Results)

Kirkpatrick Level 3 
(Behavior)

Kirkpatrick Level 2 
(Learning)

Kirkpatrick Level 1 
(Reaction)

No Evaluation

Guideline promotion (2) 
Didactic teaching (1)

Didactic teaching (1) 
Web-based teaching (1) 
Board game (1) 
Intensive module (1)

Didactic teaching (1) 
Board game (1)
Audit (3)

Didactic teaching (4)
Workshop/seminar (3) 
Clinical case discussion (1)
Guideline promotion (1)

Published level of evaluation for various UME antimicrobial stewardship education interventions



Employ layered learning
assessment of perceptions, attitudes, knowledge
multiple learners at various levels educate each other

Encourage interprofessional learning opportunities

Explore ways to incorporate AS principles into other coursework

Consider non-traditional classrooms/educators

Loy BM et al Hosp Pharm 2017; 52(4): 266–272.

TEACHING STEWARDSHIP IN THE CLASSROOM



Strategies to enhance clinical teaching

During

1. Consider which patients to assign the learner

2. Teach by asking

3. Be explicit when role modeling

4. Use evidence-based techniques for teaching 
in clinic
• 1-minute preceptor (plus)



Consider which patients to assign the learner



Teach by asking

Use graduated difficulty of questioning
• Students can be asked to suggest a differential diagnosis
• Upper level resident can be asked for preferred management

Learners can be challenged to provide an increasing 
number of correct answers to a particular question

• e.g. provide 2, 4, 6 examples of 
potential complications that can 
occur as a result of this disease



Be explicit when role modeling

Describe what, how or why you are doing 
something



Specific Teaching Strategies

1-minute 
preceptor



5 Microskills for the 1-Minute Preceptor



Advantages of the One Minute Preceptor

Efficient and effective teaching tool

Teaches at the level of the learner

Delivers one key learning point

Associated with superior ratings for teaching 
and learning experience 

Learners are more motivated to perform 
outside reading

Furney SL, Orsini AN, Orsetti KE, Stern DT, Gruppen LD, Irby DM. Teaching the one-minute preceptor. A randomized controlled trial. J Gen Intern Med. 2001 Sep;16(9):620-4.



Consider adding a PLUS 
to build on previous knowledge, apply information or 

compare/contrast concepts

• List other conditions that can cause fever and cough
• Name another antibiotic that could be used for this patient
• What counseling should be done when prescribing this antibiotic? 



EDUCATION ACTIVITIES

Ohl & Luther Inf Dis Clinics N Am 2014;28:177–193

EfficacyShaping or ChangingActivities

LowShapingDidactic lectures/talks

LowShapingDistribution of printed material

ModerateShapingInteractive small group sessions

Low-ModerateShaping or ChangingeLearning

Low-ModerateChangingLocal consensus process

Moderate-HighChangingEducational outreach

ModerateChangingPeriodic review/audit and feedback

Moderate-HighChangingOne-on-one patient-directed education



EXAMPLES OF ONLINE RESOURCES: CONTENT



EXAMPLES OF ONLINE RESOURCES: CURRICULAR CONTENT



Wang, Degnan, Luther, et al. Open Forum Infect Dis. 2021;8(6)



Gauthier, Cady, Liu, et al. Am J Health System Pharm. 2025;82(4)



http://tiny.ucsf.edu/stewardship
https://www.hopkinsmedicine.org/antimicrobial-stewardship/nursing-toolkit



KEY POINTS

• Training the next generation in antimicrobial stewardship is a critically 
important task

• Teach learners how they can incorporate antimicrobial stewardship in their 
daily practice

• Incorporate high yield clinical teaching techniques through role modeling 
and the one-minute preceptor

• Take advantage of existing resources


