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Chapter 1 
General introduction 
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General introduction 

Clinical reasoning in health professions 
Impact on patient care 

 It represents 
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1

increasing challenges in managing pharmacotherapy and addressing the prevalence 

 

 Improving the use and 

 

 
The extent to which errors stem from erroneous clinical reasoning, as opposed to 

 Many errors are associated with the inherent challenges of 
 

harm, underscoring the need for a deeper understanding of clinical reasoning and 

 Healthcare professionals have been reported to 

 This highlights the importance of fostering 
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Clinical reasoning as a concept 

 It is important to 
 and a 

upon understanding of a term, whereas a concept is broader and more abstract, 

appropriate to view it as a concept rather than something that can be strictly 

 In 
this context, 

 This interprofessional approach 

 Clinical 
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1
 or   

 Research, 

such as physiotherapists and osteopaths, also encounter challenges in achieving 

Clinical reasoning in pharmacy practice 

Nowadays, their role extends to providing clinical services in both primary and 

 All 
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 Despite these changes, clinical reasoning by pharmacists 

clinical reasoning and that of other healthcare professionals are unclear, as much 

 To address this gap, developing a clear concept of clinical 

Learning and teaching clinical reasoning 
Learning clinical reasoning 

 To embed competence development 

or approaches:  

 Literature states that novices tend to rely more on 

 Clinical 

 As this 
phase progresses, students begin a process that organizes 
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1

 

and contextual factors, (ii) the pathophysiological process, and (ii) the signs and 

 Therapy scripts consists of six 

 However, the use of these therapy scripts and the approaches 

 These experiences expose 
, helping them develop 

 is 

to understand and appreciate the clinical reasoning approaches of other healthcare 

Clinical reasoning in pharmacy education 

The importance of clinical reasoning is widely emphasized in competence standards 
 the 

 New Zealand,  There appears to be broad 
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have been described,
 Although standards of 

oriented steps for providing clinical services, they were not designed to foster CDM 

 

program for experienced community pharmacists in geriatrics, cardiovascular 

 To foster this interprofessional mindset, 

Challenges in learning and teaching clinical reasoning 

The scarcity of clinical reasoning being explicitly and comprehensively taught 
in health professions curricula may result from its inherent complexity, 
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1 This disconnect highlights 

Further barriers to implement clinical reasoning in a curriculum include challenges 

 Furthermore, a challenge lies in teaching students 
to reason independently within their own professions while also preparing them 

 

Research paradigms 
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Thesis aim 

The aim of this thesis is to explore and understand the concept of clinical reasoning 

Chapter outline 

Chapter 2
Chapter 3 

Chapter 4 

Chapter 5, 6, and 7
Chapter 5 includes the model to support CDM along with 

Chapter 6 explores undergraduates and 

Chapter 7
Chapter 8
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Chapter 2

Abstract 

Background 

Clinical reasoning is considered a core competency for pharmacists, but there is a 

Methods 

Results 

Implications 
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Clinical reasoning by pharmacists: a scoping review  

Background 
Clinical reasoning is considered a core competency for health professionals, including 

physicians, as the pharmacy profession evolved into a more clinical profession during 

provide a wide range of clinical services in each country, including minor ailments 

 The number and variety of services available are expected to increase 

 

Newell,  The two cornerstone 

 The 

 The former is a 

 Approaching each 

 Novice 

 According 
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 According to recent research, the two 
 

on clinical reasoning, it is primarily based on research among physicians, leaving 

 
 

 A clear concept of clinical reasoning 

 
Furthermore, conceptual clarity of clinical reasoning within a healthcare profession 

 This scoping 

Methods 

the extent of literature, mapping and summarizing the evidence and clarifying a 
  A study protocol to conduct this scoping review was developed by 
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Search strategy 

 
Terms such as 

Inclusion and exclusion criteria 

Study selection 
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Chapter 2

Data extraction 

 Any disagreements 

Data analysis 

Results 

Study inclusion 
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Characteristics of included studies 

 

Conceptualization, operationalization and cognitive processes 

Conceptualization 

based on its signs and symptoms, such as during referral and triage in community 
 

 The second category of 

 Three of these studies examined community pharmacists determining 

 

 Four of these studies used the terms “clinical 
 Five studies 

 Two studies used the terms 
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 considered clinical reasoning as a step 
 This clinical reasoning 
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 while others 

 

Operationalization 

 which 

 

 The 
 Case content varied across 
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 Table 1. 

 CONCEPTUALIZATION

First author 
(country, year of 
publication)

Main term(s) used to describe 
concept 
Definition, if provided explicitly

Context Main underlying theories 
of cognitive processes 
mentioned

Abuzour  Clinical reasoning
and therapy 
planning

Theory (Newell)

approach 

and therapy 
planning

approach

and therapy 
planning

Clinical reasoning
and dispensing approach

analysis
(Linn)

Haider Clinical reasoning Dual process theory

Clinical reasoning
approach

Mallinder
and therapy 
planning

Dual process theory 

Nusair
and dispensing



2

35

Clinical reasoning by pharmacists: a scoping review  

OPERATIONALIZATION KEY FINDINGS

Population (n) Summarized 
methods

Case(s) Setting Summarized key 
findings on used 
cognitive processes

Pharmacist and 
nurse independent 
prescribers in 
secondary care 

aloud, followed by 

interviews 

Three cases 

in clinical 

of choice

Paper cases in 
private area at 

over the phone

approach

Community 
aloud, followed by 

interviews 

Case on 
dyspepsia author at community 

pharmacy of 

Community 

interviews

At community 
pharmacy of 

Community 
aloud, followed by 

interviews with 

aloud

in a simulated 
community 
pharmacy 

approach

Forward reasoning

Pharmacists in Digital Anchoring bias

Community 
aloud arachnoid 

hemorrhage
the researcher in 

Community 
aloud, followed by 

interviews 

Case on bacterial Paper case at 

Community 
recorded 

aloud 

Private consult 
rooms in community 
pharmacy of 
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 CONCEPTUALIZATION

First author 
(country, year of 
publication)

Main term(s) used to describe 
concept 
Definition, if provided explicitly

Context Main underlying theories 
of cognitive processes 
mentioned

Nusair Clinical reasoning
and dispensing

then)
Dual process theory
Hindsight reasoning

Clinical reasoning 

(Northern America, approach

or prototypes

Clinical reasoning
and therapy 
planning

approach

Clinical reasoning
and therapy 
planning

Forward reasoning

Table 1. 
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OPERATIONALIZATION KEY FINDINGS

Population (n) Summarized 
methods

Case(s) Setting Summarized key 
findings on used 
cognitive processes

Community Concurrent and 

aloud
in a private 
consult room in 
the community 
pharmacy of 

approaches possible

process
Hindsight reasoning

Clinical 

followed by 

interviews

At primary care, 
specialty or 
university clinic or 
public pharmacy of 

approach

Clinical 
pharmacists in focus groups

somnolence and 
records discussed 
during focus group 
in hospital 

approach

(prototype matching)

Community 
aloud on the right 

forearm
author at community 
pharmacy of 

Community 
interviews

Case on headache At place of 
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Cognitive processes 

 In the study by 

  

 In another 

 

 
Instead, these studies indicated that community pharmacists relied heavily on 

 reported that 
pharmacists who used this acronym approach exclusively did not achieve the 

 A recent study in New Zealand, on the other 

 reported that among 
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records to form hypotheses about possible adverse drug events and validated them 

  

Despite providing clinical services, four studies reported that community 
 

, when community pharmacists focused more on the 

  

Implications 

pharmacists in various contexts corresponds to the broadening scope of clinical 

Conceptualization 

 Clinical reasoning 

 The following 
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, advocate for being explicit about the intended meaning of the term 

Cognitive processes 
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selfcare scenarios,
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Teaching strategies 

 More research is needed among pharmacists and pharmacy 

medical teaching strategies to help pharmacy students improve their clinical 

 The recent 

 Their 

Strengths and limitations 

A rigorous design was used for this scoping review, which included an established 
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summarized, and all available data was used to improve the understanding of the 

and experts would improve understanding of clinical reasoning as a dynamic 

Recommendations for pharmacy education 

This scoping review provided an overview of studies that examined the use of 
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Chapter 2

Appendix 1 

Search strategy 

Table 1. 

Category Selected term

Clinical reasoning

Choice of treatment

Reasoning performance Competency

Clinical competence 

Clinical performance

Reasoning processes
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Category Selected term

Reasoning strategies

Reasoning

Context of reasoning

Table 1. 
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Table 2. 
(PubMed) 

Search query Records retrieved
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Chapter 3 
Cognitive processes in pharmacists’ 
clinical decision-making 
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Abstract 

Background 

Objective 

Methods 

Results 

Conclusions 
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Introduction 

 As 

 

Methods 

Theoretical framework 

 Models in other health professions include the clinical reasoning cycle 
in nursing,
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and on the clinical reasoning cycle in nursing,  as it aligned well with the drug 

 The CDM 

 However, it is unclear whether and 
how all of these processes are employed by pharmacists who are currently providing 

Study design and setting 

 

Participant sampling and recruitment 
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Data collection 

two interviews, the interview guide was evaluated, and minor changes were made to 

Data analysis 

at least two interviews with no new themes relevant to the research purpose, 
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Ethics and privacy 

Results 

Table 1. 

Participant characteristic Number 
(n=16)

Female
Male

Community pharmacy 

Hospital pharmacy 

PhD
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Step 1. Patient problem and demand for care consideration 

Step 2. Information collection 

Step 3. Clinical reasoning 

clinical reasoning step, pharmacists recognized, for example, abnormal lab results, 
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Step 4. Clinical judgment 

Step 5. Shared decision-making 
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Step 6. Implementation 

Step 7. Outcomes evaluation 

Few pharmacists stated that they occasionally evaluate outcomes by following up 

pharmacists evaluate outcomes, they determine the impact of their decisions and 

Step 8. Reflection 

Discussion 
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 who interviewed primary care pharmacists in New Zealand about 

In this study, pharmacists explained that their CDM started with problem 

models, for example the model of the clinical reasoning process in nursing and the 
 

 

 A recent study also showed that pharmacy students did not 
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 who described that health professionals do not always 

 In the preliminary 

 

Strengths and limitations 
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interviewer gave the interviewer the opportunity to go deeper into the themes, 

Implications for practice, education, and further 
research 

 For 

 Future research should focus 
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Conclusion 
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Appendix 1: Clinical decision-making model

Figure 2. 

model together with another academic pharmacy educator to teach this core 

, and on the clinical reasoning model to educate nursing students developed 

up)
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Appendix 2: Interview guide 

interview regard how you, as a pharmacist, come to a decision when addressing a 

Professional experience and clinical role 

• 

• 

• 
• 

• 
• 

• 
• 

• 
• 
• 
• 
• 
• 
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• 
• 
• 
• 

• 
• 
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Appendix 3: Consolidated criteria for reporting 
qualitative studies (COREQ): 32-item checklist 

No Item Guide questions/description Check?

Domain 1: Research team and reflexivity

facilitator 
JM

 
JM is PharmD

Researcher and senior lecturer 
with previous experience as 
community pharmacist in 

Female

training 

established 

interviewer 
 

the research and its reasons for 

Interviewer 

 

Researcher introduced herself 

reported her reasons and interests 
in the research topic to the 

Domain 2: study design

Methodological 

Theory 
was stated to underpin the 

 

analysis, informed by other 

 
recruited through the professional 
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3

No Item Guide questions/description Check?

Method of 
approach 

 

How many people refused to 

 
The data was collected in the 

sample 
 

Pharmacists of both community, 

age and years of experience and 

Interview guide The interview guide was not 

together with the research 

and hospital pharmacists and a 

Repeat interviews No

recording 
Did the research use audio or 
visual recording to collect the 

Field notes 

upon as no new themes emerged 

Transcripts 
returned 
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No Item Guide questions/description Check?

Domain 3: analysis and findings

Data analysis

Number of data 
coders 

How many data coders coded the Two persons (JM and student) 
independently coded all 
transcripts

coding tree developed and is available upon 

themes 
Themes were derived from the 

No

presented presented to illustrate the themes 

 

consistent the data presented and the 

themes 

Clarity of minor 
themes cases or discussion of minor 
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Chapter 4 
Factors influencing pharmacists’ 
clinical decision-making in 
pharmacy practice 
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Abstract 

Background 

Objective 

Methods 

Results 

Conclusions 
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Introduction 

 Already in many countries, pharmacists are expected to 

 

 Pharmacists usually interact with 

 In comparison to pharmacy, CDM in medical 

 

Understanding more about what pharmacists need, what hinders and facilitates 

Methods 

Study setting 
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 In the Netherlands, hospital 

 For 
example, as in other countries, hospital pharmacists are becoming more prevalent 

 

Study design 

pharmacists what they need to conduct CDM, as well as what hinders and facilitates 

Participant recruitment 

Data collection 
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Data analysis 

 The 

 These components can also be 

and facilitators in behaviour and was therefore selected for this study to categorize 
  

Ethics and privacy 
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Results 

Table 1. 

Participant characteristic Number 
(n=16)

Female
Male

Pharmacy discipline
Community pharmacy 

Hospital pharmacy

PhD
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Figure 1. 

Capability 

Theme: Broad theoretical knowledge base 
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Theme: Clinical experience 
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In general, pharmacists perceived that the more clinical experience they had, 
the more accurate the decision, although some pharmacists were also aware of 

Theme: Skills 
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Opportunity 

The emerged themes associated with the opportunity of pharmacists to conduct 

Theme: Data availability 

used resources such as guidelines and databases, whereby more resources are 
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Theme: Pharmacy setting 

Theme: Rules and regulations 

in order to exchange dispensing data with community pharmacies, is regarded as a 
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4

Furthermore, although the extensive use of guidelines and protocols, pharmacists 
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Theme: Inter- and intraprofessional collaboration 
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Theme: Education 
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Theme: Patient perspectives 

   

In comparison to the physician and nurses, they report feeling more distant from 

Theme: Time 
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Motivation 

Theme: Confidence 

As a result, pharmacists reported to conduct a more thorough literature search, as 
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Theme: Curiosity 

Theme: Critical thinking 
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Theme: Responsibility 
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Discussion 

and is valuable to other health professionals because physicians, for instance, are 
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4

 

 This 

 

 reported this 
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 Addressing these barriers in 

 These 

to arrive at the most appropriate decision improves this aspect in pharmacy 

 The 
presence of hospital pharmacists on wards and in clinics, for example, may improve 

 This model is currently 
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4

Strength and limitations 

guide for the interviews, which were conducted by a single interviewer that was also 

 Despite 

Conclusion 
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Appendix 1: Interview guide 

interview regard how you, as a pharmacist, come to a decision when addressing a 

Professional experience and clinical role 

• 

• 

• 
• 

• 
• 

• 
• 

• 
• 
• 
• 
• 
• 
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• 
• 
• 
• 

• 
• 
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Appendix 2: Consolidated criteria for reporting 
qualitative studies (COREQ): 32-item checklist 

No Item Guide questions/description Check?

Domain 1: Research team and reflexivity

facilitator 
JM

 
JM is PharmD

Researcher and senior lecturer

Female

training 

established 

interviewer 
 

Interviewer 

 

Researcher introduced herself 

interests in the research topic to 

Domain 2: study design

Methodological 

Theory 
was stated to underpin the 

 

However, when themes emerged, 

 

Method of 
approach 
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No Item Guide questions/description Check?

How many people refused to 

 
The data was collected in the 

sample 
 

Pharmacists of both primary, 

Interview guide The interview guide was not 

together with the research 

and hospital pharmacists and a 

Repeat interviews No

recording 
Did the research use audio or 
visual recording to collect the 

Field notes 

Transcripts 
returned 

Domain 3: analysis and findings

Data analysis

Number of data 
coders 

How many data coders coded the Two persons (JM and student) 
independently coded all 
transcripts

coding tree developed and is available upon 
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No Item Guide questions/description Check?

themes 
Themes were derived from the 

No

presented presented to illustrate the themes 

 

presented to illustrate the 

consistent the data presented and the 

themes 

Clarity of minor 
themes cases or discussion of minor 
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Handreiking Klinische besluitvorming in de farmacie

Doel en doelgroep van deze handreiking
Klinische besluitvorming in de farmacie

case-based learning, problem-based learning

Handvat voor Klinische besluitvorming 

2
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Klinische besluitvorming in de (vervolg)opleidingen

Raamplan Farmacie.  

experience-based learning

vervolgopleidingen.

Voorstel voor aanvullende eindtermen voor de Master Farmacie

3
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Begrippenlijst

Klinische besluitvorming

Klinisch redeneren

Probleem

Valkuilen / bias 

premature closing

leercultuur.

Zorgvraag 

  

Legenda

4
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Stap 1. Probleem & zorgvraag

Beschrijf

premature closing

5
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5

Bekijk 
Verzamel
Herinner
Raadpleeg

serial-cue approach

 behoud van de hypothese. 

6
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Stap 3. Klinisch redeneren 

Herken
Onderscheid
Prioriteer
Relateer
Verbind
Beredeneer
Begrijp
Formuleer

 oefenen, bijvoorbeeld met e-modules. 

mindmap

Missen van verbanden 

het risico

7



121

5

Bepaal

• 

• 

8
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Stap 5. Gezamenlijke besluitvorming 

Selecteer

Besluit

• 

• 

• 

• 

• 

99
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Communiceer

• 

• 

 van arts. 

Te veel details communiceren 

10
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Evalueer

• 

• 

11
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• 

 aangemoedigd.   
• 

• 

• premature  
 closing en . 
• 

• 

Naast premature closing en 

visceral bias

12
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DenkprocesStappen

Appendix 1

Handvat voor klinische besluitvorming in de farmacie 

Ondersteunende vragen

 het probleem 

Beschrijf

Bekijk de huidige  

Verzamel aanvullende 

Herinner 
eerdere ervaringen

Raadpleeg 

beeld en behandeldoelen

Stap 1. 
Probleem 
& zorgvraag

Stap 2.

verzameling

armacie 

nde vragen
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DenkprocesStappen

Handvat voor klinische besluitvorming in de farmacie 

Ondersteunende vragen

Bepaal 

behandeltermijn

de voordelen 
en nadelen van alle 

Herken normale en 

Onderscheid relevante 
van irrelevante 

Prioriteer 
door het op belang te 

Relateer 

Verbind 

Beredeneer 

Begrijp het probleem 
probleem met het risico  in 

Formuleer 

samen te voegen

Stap 4.

Stap 3.
Klinisch 
redeneren

macie 

 vragen
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DenkprocesStappen

Handvat voor klinische besluitvorming in de farmacie 

Ondersteunende vragen

Communiceer mondeling 

besluit

Evalueer 

Selecteer de meest 

Besluit 

Stap 6. 

Stap 7. 

uitkomsten

Stap 8. 

Stap 5.
Gezamenlijke 
besluitvorming

de farmacie 

steunende vragen
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Dit is een voorbeeld van een gesprek tussen de apotheker in opleiding tot openbaar apotheker 

De opleider vraagt haar het 

vertelt dat

Appendix 2

het probleem

Herinner 

Verzamel 
aanvullende 
gegevens 
over het 

Raadpleeg 

bronnen

Beredeneer 

Begrijp het 
probleem 
met het 
risico in de 
context van 

Besluit 
samen

op 

handelen in 
verschillende 

gebieden

Communiceer 

Evalueer 

Herinner 
eerdere 
ervaringen

Herken 
normale en 

gegevens en 
onderscheid
relevante van 
irrelevante 

naar de stap 

Vat het 
probleem 
met 

samen

en 

Borg het 

leerproces

een breed 
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Chapter 6 
Pharmacists and pharmacy students’ 
perceptions on how a new teaching 
model supports their clinical 
decision-making 
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Abstract 

Background and purpose 

Educational activity and setting 

for pharmacists in the Netherlands, the model, accompanied by a learning guide, 

Findings 

Summary 
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Background and purpose 

 

 

 

 In 

 In order to ensure competent pharmacists, educators must consider 

 
These challenges became apparent when pharmacy curricula were redesigned 

 It has been 



136

 Another challenge are the 

Model design 

 

element in the model following a numeric order, CDM is a dynamic process allowing 

  

Educational activity and setting 

Setting 
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 In order to teach 

problems and to prepare them for their internships, the CDM teaching model 

Course design 

In both undergraduate and postgraduate courses, the model was explained using 
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Survey design 

Survey data collection 

Survey data analysis 
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Table 1. 

Participants’ characteristics Number of participants
n=159 (%)

Group
Undergraduates

Postgraduates
      Community pharmacy residents

Gender
     Male 
     Female 

     Prefer not to say

Work experience
     None

Findings 
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Table 2. CDM model survey scores 

Related CDM 
model’s step 

Survey item No. undergraduates 
that responded 
“strongly agree” or 
“agree” (%)
(n=47)

No. postgraduates 
that responded 
“strongly agree” 
or “agree” (%)
(n=112)

The model helps me see the 

The model supports me in gathering 

The model helps me form 

The model helps me understand 

The model encourages me to 

clinical decisions, if necessary, in 

The model supports my oral and 

The model encourages me to 

aspects
The model provides me with a clear 
structure for addressing clinical 

The model helps me maintain a 
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Table 3. 

Theme Supporting survey responses No. responses 
included theme 
(n=453) (%)

I can consult with fellow healthcare professionals with a 

Maintain a broad 

Process 

avoid premature 
closure  

problem approach 

important, but I have now changed my mind because the 

Problem and 
healthcare needs 
clarity

“I want to have a more detailed picture of healthcare 

interprofessional studies, where sparring with other pharmacists plays an 

involvement

centeredness

“I have learned to slow down and clarify in between, and to 

undergraduate
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Discussion 

 This 
challenge is addressed by the model and its learning guide, which emphasizes the 

 This aspect could be supported 

ambiguity, educators could consider revising assessments methods that force 

 

Consistent with our previous interview study,  not all pharmacists perceived 
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pharmacy curriculum, the model was included in postgraduate curricula as a single, 
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Limitations 

presented in a random order would have been advantageous and feasible within 

impact their ability to comprehend complex concepts such as clinical reasoning 



146

address this by providing appropriate support and guidance to enhance the learning 

Summary 

CDM model, accompanied by a learning guide and embedded in courses, supported 

Acknowledgments 
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Appendix B. CDM model survey 

 This cyclical model, 

pharmacist trainee 
• 
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To what extent do you agree or disagree with the following items about the model 

• 

• 
• 
• 
• 
• 

• 

• 
• 

• 
• 
• 
• 
• 
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Chapter 7 
Evaluation of an interprofessional 
education program involving 
medical and pharmacy students: 
A mixed-method study  
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Abstract 

Background 

pharmacy students, focusing on their perceived development of interprofessional 

Methods 

Results 

and interviews with six medical students and four pharmacy students highlighted 
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7

Conclusions 



162

Background 

 
To ensure that medical and pharmacy graduates are competent to collaborate 

more health professions learning with, from, and about each other to enhance 

 Nevertheless, despite the promising outcomes 

  

 For instance, aligning 

 In their most recent report, the Interprofessional 

 These and 
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Methods 

Study design 

 The results are reported using the Mixed Methods Appraisal Tool 
  

Setting 

In the Netherlands, both the medical and pharmacy curricula span six years, and 

Leiden University Medical Center (LUMC) and has been gradually developed and 

curricula, the program covers a range of clinical areas, increasing in complexity and 

 These three cases, created through discussions with medical 



164

no pharmacy student is present, educators elaborate on the pharmacy profession 

Table 1. 
medical and pharmacy master curricula

Activity Description of learning activity Time Learning objectives

with introductory assignments for 
both professions
Informal lunch with assignments

followed by content discussion and 

• 
curriculum and profession

• 

methods
• 

treatment plan

Content discussion, followed by 

• 

• 
communicate together

• 
in an interprofessional consult

Healthcare plan development

followed by content discussion and 

Healthcare plan discussion with 

• 
methods of clinical reasoning in 

• 

• 
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Study population 

either interprofessionally with pharmacy students or uniprofessionally with 

Surveys 
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Survey data analysis 

 For a 
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7

were constructed by JM by analyzing, combining, and comparing codes, and were 

Interviews 

and anonymized by the research students, with a pseudonym assigned to each 

Interview data analysis 

 Themes were 

code names were resolved through discussion, either between the coders or with 
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 This 

Reflexivity 

 

conducted by a pharmacy research student, while interviews were conducted by 

Results 

Survey group characteristics 



169

7

Table 2. 

Characteristic Medical students n=274 (%) Pharmacy students n=35 (%)

Female

     None 

     Twice

Survey results 

st



170



171

7

Ta
bl

e 
3

. 

C
om

p
et

en
cy

 d
om

ai
n

s
It

em
U

P
E

 (
n

=
12

7)
C

oh
en

's
 d

 
E

ff
ec

t 
in

te
rp

re
-

ta
ti

on
*

*

IP
E

 (
n

=
18

2)
C

oh
en

's
 d

E
ff

ec
t 

in
te

rp
re

-
ta

ti
on

*
*

P
re

-
ac

ti
vi

ty
m

ea
n

 (
SD

)*
P

os
t-

ac
ti

vi
ty

 
m

ea
n

 (
SD

)*
P

re
-

ac
ti

vi
ty

 
m

ea
n

 (
SD

)*
P

os
t-

ac
ti

vi
ty

 
m

ea
n

 (
SD

)*

M
ed

iu
m

M
ed

iu
m

La
rg

e

M
ed

iu
m

La
rg

e

A
pp

ro
ac

h 
M

ed
iu

m

M
ed

iu
m

M
ed

iu
m



172

Figure 1. 

Figure 2. 
per study type
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Table 4. 

Themes Supporting survey responses

Content

cases

medical student 

pharmacy student

How to complement each 
other

medical student

Interview student characteristics 

Interview results 
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more complementary approach, in which students reported learning to use each 

students recognized that using a common professional language is important for 

importance of mutual support and shared leadership, emphasizing that increased 
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Table 5. 

Competency 
domains

Themes Supporting interview responses

hierarchy have a sort of assistant role, while they have their own 

student

they can solve everything on their own and that they 
see us as pharmacists, as being a step below them or 

and trust
medical student

Rosalie, medical student

"For the understanding between pharmacy students 

student

“Normally you are alone with medical students, so 

medical student

student and pharmacy student, that you see that we 

student
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Competency 
domains

Themes Supporting interview responses

Roles and Understanding each 

more whether to advise something or not based on 

Understanding each “In terms of the stereotypical image in my head, the 

oriented, but in the end they do much, much more than 

pharmacy student 

improve health 
outcomes

student

complemented each other, which was very nice to 

Table 5. 
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Competency 
domains

Themes Supporting interview responses

Communica Aligning goals

more at what is feasible if you have the whole picture 

Listening to each other

also give the other person a bit of space to give their 

best, that we also have our part, but that you also give 

how you can come together with those two plans to 

language
the same language as physicians and pharmacists and 

do not communicate well together, nothing will come 

Table 5. 
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Competency 
domains

Themes Supporting interview responses

Teams and 
methods and challenges 

will be aware that I can call the pharmacist and that I 

are also partly dependent on pharmacists in certain 

student

Discussion 

 

Table 5. 
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during internships, compared to medical students, as suggested by the interview 



180

 Moreover, four 

competence development among undergraduate medical and nursing students 

The interview data enriched our understanding of interprofessional dynamics and 

Limitations 
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Conclusion 
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Appendix 2. Survey 

including the current session
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1 = Poor 2 = Fair 3 = Sufficient 4 = More than 
sufficient

5 = Good

Statements Before participating in 
the IPE/UPE activity

After participating in the 
IPE/UPE activity

Before

     P       F      S      M      G      P        F      S      M      G

I express my ideas and concerns 

I express my ideas and concerns clearly 

Before

     P       F      S      M      G      P        F      S      M      G

I learn with, from, and about other 

Before

     P       F      S      M      G      P        F      S      M      G

Approach
Before

     P       F      S      M      G P        F      S      M      G

I use a team approach to get a 
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1 = Poor 2 = Fair 3 = Sufficient 4 = More than 
sufficient

5 = Good

Statements Before participating in 
the IPE/UPE activity

After participating in the 
IPE/UPE activity

I use a team approach to meet the care 

Before

P       F      S      M      G P        F      S      M      G

Before

P       F      S      M      G P        F      S      M      G

                          Overall

you rate your ability to collaborate 
Much worse now  

About the same  
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Appendix 3. Interview guide 
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Chapter 8 
General discussion 



198

General discussion 

Conceptualization of clinical reasoning by pharmacists 

model to explicitly support CDM among pharmacists and pharmacy students 

 The cyclical model outlines eight steps in the 

 

 (assessing therapy 
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Figure 1. 

of social and contextual elements on clinical reasoning and its emergence as a shared, 

 It underscores the importance 
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Reasoning approaches: intuitive and analytical processes 

reasoning processes, either separately or as part of dual processing, depending on 

 

 For 

 Reliance on mnemonics 

by pharmacies is generally high, concerns persist in literature regarding reasoning 
 These 

pharmacy students, and technicians, also considering the growing trend toward 
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8

 while 

Cognitive processes involved in CDM 

model and the development of a learning guide, organizing these processes into 
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Pharmacists in our interview study consistently emphasized the importance of 
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8

 These strategies, as emphasized in other studies, 
 Pharmacists in 

 though less explicitly than 

 These 

 This area remains largely 

to help pharmacists and students recognize reasoning errors and apply debiasing 

Factors influencing pharmacists’ CDM 

 These factors were categorized according to the 
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Figure 2. 
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8

arose when pharmacists had to balance adherence to guidelines with compassionate 

alongside professional virtues such as trustworthiness, to ensure decisions align 
 Addressing these dilemmas 

 These 

Supporting CDM among pharmacists and pharmacy students 

 To address this, 

version of the learning guide, including an example case by a pharmacy student, is 
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The teaching and learning guide has also been shared with educators from other 

As moderators, we help residents navigate this challenge as well as encouraging 
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8

Positioning our model to support CDM in light of other models 

 Despite 

 as well as other 

 More 
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Supporting IPC among pharmacy students 

individual reasoning processes with shared interprofessional goals, fostering 

increasing complexity and autonomy into the curricula of medical and pharmacy 

 

showed that students gained a deeper understanding of professional roles and a 
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8

Strengths and limitations 

 The research team 
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and collaborate in a controlled environment, which does not fully replicate the 

Implications for research, education and practice 

• 

• : 

• : 
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8

• :   

• :   

Recommendations for education and practice 

Explicitly teach clinical reasoning as integral to CDM:   

:   

  



212

tools when applicable:       

Implement “Teach-the-Teachers” programs:   

Integrate CDM and IPE programs progressively and cohesively throughout 
the curriculum:        

   

up consults:        

Promote lifelong learning in CDM:   

 

Conclusion 
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