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Background



#SEFAC2022

Community Pharmacy in Australia
• 5,700 

Community 
pharmacies (25 
mill)

• Regulated 
market

• Location and 
ownership rules

• Community 
Pharmacy 
Agreements

• Market 
differentiation

• Service 
implementation



7CPA ser v ices

• Dose administration 
aids

• Staged supply

• MedsCheck/Diabetes 
MedsCheck

• Home Medicines 
Review/RMMR

P h a r m a c y  t r i a l  
p r o g ra m s

• G o v e r n m e n t  
f u n d e d

• Pharmacy 
asthma&Rhinitis

• Chronic pain 
MedsCheck

• Indigenous 
Medication Review 
Service

• Naloxone program
(activo)

Pa t i e n t  s u p p o r t  
p r o g ra m s

• I n d u s t r y  f u n d e d

• MedScreen
compliance

• New to Therapy

• Quality Use of 
Medicines

Other  ser v i ces

• P a t i e n t  f u n d e d

• BP, glucose, 
cholesterol 
monitoring

• Vaccinations

• Smoking cessation

• Weight management

• G o v e r n m e n t  
f u n d e d

https://www.ppaonline.com.au/about-7cpa

Professional Pharmacy Services



Garcia-Cardenas V, Rossing CV, Fernandez-Llimos F, Schulz M, Tsuyuki R, Bugnon O, Stumpf Tonin F, Benrimoj SI. Pharmacy 
practice research - A call to action. Res Social Adm Pharm. 2020;16(11):1602-1608.



Health 
Destination 
Pharmacy 

(HDP)

Objective  To reposition the pharmacist as a healthcare 
provider and the pharmacy as a healthcare destination



Study 
objectives

• To explore implementation 
barriers identified by 
change facilitators during a 
2-year implementation 
programme (HDP) in a 
community pharmacy 
setting.

• To predict the effectiveness 
of facilitation strategies to 
overcome implementation 
barriers using data-driven 
machine learning.



Methods



Methods

Design: Mixed 
methods 

implementation 
study

Setting: 
Community 

pharmacies in 
Australia

Time frame: 2 
years



Implementation theories, models and frameworks

Nilsen P. Making sense of implementation theories, models and frameworks. Implement Sci 2015;10:53. 



Framework for the Implementation of Services in 
Pharmacy (FISpH)

Moullin JC, Sabater-Hernández D, Benrimoj SI. Model for the evaluation of implementation programs and professional pharmacy 
services. Res Social Adm Pharm. 2016;12(3):515-22.



EPIS Framework
Exploration, Preparation, Implementation, Sustainment

https://episframework.com



Consolidated Framework for 
Implementation Research (CFIR)

CFIR 2009
https://cfirguide.org/constructs-old/
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Consolidated Framework for 
Implementation Research (CFIR)

CFIR 2009
https://cfirguide.org/constructs-old/



Practice change facilitation

• (1) Individual on-site facilitation 
visits to the pharmacy every 3 
months

• (2) Identification of 
implementation barriers 
preventing the pharmacist and 
the pharmacy team from 
successfully increasing their 
provision of professional services

• (3) Provision of tailored change 
facilitation strategies to overcome 
the identified implementation 
barriers, and 

• (4) Continuous telephone follow-
up and monitoring.



Data Collection

• Two years 
fieldwork

• Data 
collection 
every there 
months

• Participant 
observation



Data Collection
a) Identified implementation factors that acted as 

barriers. 

b) Facilitation strategies they used to overcome the 
identified barriers (qualitative data).

c)  When each barrier was identified and the 
facilitation strategy conducted.

d) Whether the barrier was resolved or 
unresolved*. 

*Change facilitators indicated whether the barrier was resolved based on the following criteria: (1) if an agreed upon action by
the facilitator and the pharmacy team member was completed by the next pharmacy visit or follow-up phone call or (2) if an 
increase in the provision of professional pharmacy services was a direct result from this strategy.



Data Coding – Implementation barriers

CFIR TDF TICD

1. Damschroder LJ, Hagedorn HJ. A guiding framework and approach for implementation research in substance use disorders treatment. 
Psychol Addict Behav. 2011, 25(2):194–205. 
2. Cane J, O’Connor D, Michie S. Validation of the theoretical domains framework for use in behaviour change and implementation 
research. Implement Sci. 2012 Apr 24;7(1):37.
3. Flottorp SA, Oxman AD, Krause J, Musila NR, Wensing M, Godycki-Cwirko M, Baker R, Eccles MP. A checklist for identifying determinants 
of practice: a systematic review and synthesis of frameworks and taxonomies of factors that prevent or enable improvements in healthcare 
professional practice. Implement Sci. 2013. 23;8:35.

Implementation barriers were coded using a pre-defined list based on the CFIR1, TDF2 

and TICD3



Data coding – Facilitation Strategies

Primary category* Secondary category* Tertiary category^
1.1.1 Audit feedback via written report 

1.1.2 Audit feedback via visual presentation
1.1.3 Audit feedback via verbal presentation 
1.2.1 Observations

1.2.2 Interviews

1.2.3 Questionnaires

1.2.4 Surveys

1.2.5 Patient chart audits

1.2.6 Financial analysis

1.2.7 Performance evaluation 

1.2.8 Self-evaluations
1.2.9 Local area demographic

1. Awareness of need to 
change
(Highlighting a need for 
practice change) 

1.1 Interpret baseline data and provide 
feedback/ insight into performance gaps

1.2 Assist with/ perform a formal/ 
informal practice audit

Facilitation strategies were mapped according to those identified from two systematic reviews1,2

and labeled with an outcome (effective/not effective)

1. Dogherty EJ, Harrison MB, Graham ID. Facilitation as a role and process in achieving evidence-based practice 
in nursing: a focused review of concept and meaning. Worldviews Evid-Based Nurs. 2010 Jun 1;7(2):76–89.
2. Moussa L, Garcia-Cardenas V, Benrimoj SI. Change facilitation strategies used in the implementation of 
innovations in healthcare practice: a systematic review null. 2019 Oct 2;19(4):283–301.



Data coding – Facilitation Strategies
Primary category* Secondary category* Tertiary category^

2.1.1 Organising meetings (no coach present)
2.1.2 Leading meetings (coach present on premises)
2.1.3 Leading virtual meeting (coach present digitally e.g. webinar 

or skype)
2.2.1 Ask each person for their feedback regarding the change
2.2.2 Encourage role modeling by leadership
2.3.1 Acknowleldging ideas
2.3.2 Encouraging knowledge and experience sharing
2.3.3 Involve others in the change process
2.3.4 Acknowledge importance of participant roles
2.4.1 Addressing specific concerns
2.4.2 Comparison of audit results to network benchmarking
2.4.3 Emphasising enhanced customer outcomes as opposed to 

poor practice as reason for change
2.4.4 Outlining negative impacts (using evidence)
2.4.5 Outlining negative impacts (using opinion)  
2.4.6 Outlining benefits (using evidence)
2.4.7 Outlining benefits (using opinion)  
2.4.8 Asking about barriers to change
2.4.9 Motivate using stories 
2.5.1 Verbally to group
2.5.2 Verbally to individual 
2.5.3 Visual display (Poster) 
2.5.4 Written document (email, letter etc)
2.5.5 Explain the change 
2.5.6 Define the change objectives

2.5 Communicate the change to 
stakeholders 

2.3 Ensure stakeholders contribute to 
the change

2.4 Create buy-in among stakeholders

2. Preparing participants 
for change

2.1 Create a collaborative environment 
conducive to change

2.2 Encourage participation & facilitate 
discussions among stakeholders



Primary category* Secondary category* Tertiary category^
3.1.1 Stimulating critical inquiry/ critical reflection
3.1.2 Think-aloud process
3.1.3 Brainstorming
3.1.4 Outlining opportunities
3.1.5 Needs analysis
3.1.6 SWOT analysis
3.1.7 Prioritisation
3.1.8 Goal-setting (SMART)
3.1.9 Consensus-building/ Shared decision making
3.1.10 Providing solutions/advice
3.1.11 Monthly or annual plan 
3.1.12 Ensuring win/win goals (mutally beneficial solutions)
3.1.13 Action planner tool
3.1.14 Mind-mapping tool
3.1.15 Discuss/ outline best practice
3.2.1 Adapt task allocations by creating a roster
3.2.2 Layout adaptation
3.2.3 Vision/ mission adaptation
3.2.4 Role reivew
3.2.5 Time-tabling (annual, monthly or weekly time tables) 
3.2.6 Adapt business strategy plan
3.2.7 Adapt image of organisation towards new changes
3.2.8 Create/ adapt communication plan to new changes
3.2.9 Encourage regular communication among participants e.g 

daily huddles
3.2.10 Adapt process/ procedures to new changes
3.2.11 Utilise a meeting/ communication agenda
3.3.1 Aligning objectives to exisiting capabilities/ characteristics
3.3.2 Aligning objectives to existing motivations/ passions
3.3.3 Aligning services to local demographics 
3.3.4 Communicate changes to customers/ physicians (verbally, 

letters, signage, marketing etc)
3.3.5 Ask customers about their needs
3.3.6 Assess competition 

3. Planning for/ managing 
change

3.1 Empower stakeholders to develop 
objectives and solve problems

3.2 Adapt area of focus to meet change 
needs

3.3 Align changes to local context/ 
setting 

Primary category* Secondary category* Tertiary category^
3.4.1 Establishing/ allocating roles 
3.4.2 Delegating responsibilites
3.4.3 Allocating primary champion
3.4.4 Key performance indicators 
3.4.5 Ask for commitment to the agreed changes
3.4.6 Encourage collaboration and teamwork
3.4.7 Performance review (recommend or aid in conducting)
3.4.8 Allocate roles based on skills/ interests
3.4.9 Allocate supporting champions
3.4.10 Emphasise the importance of delegating 
3.5.1 Skills/technical training
3.5.2 Knowledge training 
3.5.3 Role-playing/ role modelling
3.5.4 Bringing subject matter expert 
3.5.5 Refer to external formal education/ training
3.5.6 Using case studies 
3.5.7 Staff scoping and training tool
3.5.8 Encourage discussion of training topic as a group (workshop)

3.5.9 Create/ adapt training plan
3.5.10 Determine training gaps 
3.5.11 Encourage self-learning (e.g reading of journals etc)
3.6.1 Gathering information 
3.6.2 Assembling/providing reports
3.6.3 Practical assistance 
3.6.4 Providing bibliographical resources
3.6.5 Advocating for resources 
3.6.6 Cost-analysis (resources) 
3.6.7 Assess existing resource 
3.6.8 Reminder system (electronic or visual)

3. Planning for/ managing 
change

3.4 Engage stakeholders by creating 
ownership of the change

3.5 Equip stakeholders with training

3.6 Equip stakeholders with resources

Data coding – Facilitation Strategies



Data coding – Facilitation strategies 

Primary category* Secondary category* Tertiary category^
4.1.1 Monitor financial impact
4.1.2 Customer outcomes
4.1.3 Service provision 
4.1.4 Staff measures
4.1.5 Emphasise ongoing monitoring by participants
4.1.6 Monitor agreed upon plan/ objectives
4.1.7 Display progress chart
4.2.1 Provide constructive feedback 
4.2.2 Acknowledge success/ recognise /celebrate achivevements 
4.2.3 Providing ongoing encouragement
4.3.1 Email 
4.3.2 Phone calls 
4.3.3 Face to face

4. Monitoring of change 4.1 Ensure continuous monitoring of 
implementation measures 

4.2 Feedback progress of 
implementation measures

4.3 Ensure ongoing communication 
method



Data Analysis

Artificial 
Intelligence

Machine 
learning

Learning types
e.g. Deep 

learning, online 
learning



Data Analysis

• Traditional Approach • Machine Learning

Supervised  To predict a category, label or numerical data based on a structured dataset 

Unsupervised  To understand and summarize a dataset without categories, labels, numerical data  

Data

Rules
Programming Output

Data

Expected 
Output

ML Trained 
model

New data

New 
output

Training set Test set



Data Analysis
• Machine learning with random forest (RF) used as a a supervised classification 

method for predicting effective strategies Explainability and accuracy.
• A predictive resolution percentage (PRP) was given to each of the facilitation 

strategies.
• Algorithm Used to rank the facilitation of strategies in order of PRP’s. The higher 

the PRP, the more likely that the strategy was predicted to overcome the related 
barrier.

• 10-fold cross-validation technique was adopted.

Image from: Niu M, Li Y, Wang C, Han K. RFAmyloid: A Web Server for Predicting Amyloid Proteins. Int J Mol Sci. 
2018;19(7):2071.



Results



Re
su

lts
19 pharmacies participated in the 
change programme. 

Located across Australia (average 
prescriptions per year: 93,239, min: 
23,954 max: 223,269)

Employees ranged from a minimum 
of two to a maximum of 46 staff 
members. 

Six change facilitators



Results

1,130 barriers identified and associated facilitation 
strategies.

The random forest algorithm used was able to provide 
96.9% accuracy in predicting the most effective strategies.

Results  strategies used to address the top 20% (n=7) 
most common implementation barriers identified1

Pareto’s principle was used. Pareto’s principle states that, for many events, roughly 80% of the effects come from 
20% of the causes.
Craft RC, Leake C. The Pareto principle in organizational decision making. Manag Decis. 2002 Jan 1;40(8):729–33.



Results – Most common barriers
Barrier Definition Source

Inability to plan for 
change

The extent to which the targeted healthcare professionals are able to plan 
necessary changes in order to adhere

TICD 184 times
16/19 pharmacies

Lack of internal 
supporters to change

Lack of support provided by the staff members for the implementation of the
change

TICD 128
times 
18/19 pharmacies

Lack of knowledge and 
experience

The extent to which the targeted individuals have skills, knowledge
and experience that they need to adhere

TDF 84 times
18/19 pharmacies

Lack of monitoring and 
feedback

The extent to which monitoring and feedback are needed at an organisational
level and available to sustain necessary changes

TICD 61 
14/19 pharmacies

Lack of individual 
alignment with the 
change’

The degree of tangible fit between meaning and values attached to the
change by involved individuals’ own norms, values, perceived risks and needs

CFIR 49 times 
14/19
pharmacies

Undefined change 
objectives and lack of 
objective feedback

The degree to which implementation objectives have been defined, 
communicated and achieved by the members of the team

TICD 46 times 
16/19 pharmacies.

Lack of time (i.e. available 
resources)

The level of resources dedicated for implementation and on-going operations, 
including money, training, education, physical space, and time.

CFIR 43 times
15/19 pharmacies



Facilitation strategies more likely 
to be effective

Moussa L, Benrimoj S, Musial K, Kocbek S, Garcia-Cardenas V. Data-driven approach for tailoring facilitation 
strategies to overcome implementation barriers in community pharmacy. Implement Sci. 2021;16(1):73
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Limitations 
and 
Conclusion



Limitations

Amount of data  >data 
>predictive accuracy

Number of pharmacies and 
representativeness 

Qualitative data and data 
coding

Combination of strategies



Conclusion

Implementation barriers in community 
pharmacy: Inability to plan for change, lack of 
internal supporters of the change and a lack of 
knowledge and experience regarding the 
change.

Predicted effective strategies: empower 
pharmacy teams to develop objectives and 
solve problems, engage teams by creating 
ownership, and equip teams with training.

Study outcomes shape:
• How change facilitators can more effectively 

implement tailored facilitation strategies 
• Future implementation projects for more 

efficient implementation of innovations

Conclusion



Thank you for your attention!



Any questions?



Using artificial intelligence to 
facilitate the implementation of 
services in community pharmacy
Dr. Victoria Garcia-Cardenas
Senior Lecturer
University of Technology Sydney
Victoria.garciacardenas@uts.edu.au


	Using artificial intelligence to facilitate the implementation of services in community pharmacy
	Webinar overview
	Research Team
	Background
	Community Pharmacy in Australia
	Professional Pharmacy Services
	Slide Number 7
	Health Destination Pharmacy (HDP)
	Study objectives
	Methods
	Methods
	Implementation theories, models and frameworks
	Framework for the Implementation of Services in Pharmacy (FISpH)
	EPIS Framework�Exploration, Preparation, Implementation, Sustainment
	Consolidated Framework for Implementation Research (CFIR)
	Consolidated Framework for Implementation Research (CFIR)
	Consolidated Framework for Implementation Research (CFIR)
	Practice change facilitation
	Data Collection
	Data Collection
	Data Coding – Implementation barriers
	Data coding – Facilitation Strategies
	Data coding – Facilitation Strategies
	Data coding – Facilitation Strategies
	Data coding – Facilitation strategies 
	Data Analysis
	Data Analysis
	Data Analysis
	Results
	Results
	Results
	Results – Most common barriers
	Facilitation strategies more likely to be effective
	Facilitation strategies more likely to be effective
	Facilitation strategies more likely to be effective
	Limitations and Conclusion
	Slide Number 37
	Conclusion
	Thank you for your attention!
	Any questions?
	Using artificial intelligence to facilitate the implementation of services in community pharmacy

